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7"a ?ail tho; it may 60 cern. 
Be it l; hown that, i, JoHN W. GooDERHAM, 

a citizen of the United States, residing at 
New York, in the county of New York, 

5 State of New York, have invented certain 
new and useful improvements in Telephone 
Exchange Systems, of which the following 
is a fill, clear, concise, and exact description. 
This invention relates to a telephone sys 

ten and moi'e particularly to a system in 
which connections between subscribers’ lines 
are established by means of mechanical 
Switching devices. 

in the installation of telephone exchanges 
in which mechanical switching mechanism is 
employed for extending connections between 
Subscribers lines it is the usual practice to 
divide the entire exchange into a plurality 
of offices and to make provision in each office 
for sitimately giving service to 10,000 sub 
scribe's lines. The number of offices in the 
exchange is so selected that at the outset no 

O 

O 

office is required to function to its ultimate 
apacity and therefore only such switching 
inits are initially installed in each office as 
are necessary to care for the immediate ex 
pansioi of the system. As the demand for 
Service in any particular office increases, ad 
ditional switching units are added until the 

it ultimate capacity is reached when a new 
ifice is established. 
Olviously during the period in which the 

cle: ad for service is increasing, there must 
always be switching units which are not em 

; ployed to their full capacity. This is es 
pecially trile of incoming selector switches 
which have access to small groups or divi 
sions of trunk lines and to final selector 
switches which have access to the individia 
subscribers' lines. Thus there will be a num 
bei of terminal sets in the banks of incoming 
Selector switches which al'e blank O' not con 
nected to working trunk lines extending to 
final Selector Switches, and tei";hinal sets in 
the h w 5 

hange operates upon a fill ine 
chanical basis, that is calling subscribe's set 
up connections by dialing the nuinbers of de 
sired lines to position the selector switches, 
or if the connections are established semi 
mechanically, that is an operator causes the 
setting of the selector switches in accordance 
viiii insii'ictions received from calling sub 

& 

ot coirected to subscribers’ lines. 

scribers, it may be, as often occurs, that a 
Selector Switch will be set to extend a connec 
tion into a division of an office which has not 
yet been installed or a final selector switch 
will be set upon a blank bank terminal to 
which no subscriber's line has been connected 
Or upon the terminal of a line from which 
former service has been discontinued. in 
Such a case it is desirable to route such con 
nections to a special operator's position, 
Sometimes called an intercepting operator's 
position, so that the subscriber or operator 
may be informed that they have inadvertent 
ly established the connection to such a blank 
terminal. 

It is therefore an object of the invention 
to provide means for extending a connection 
automatically to an operator's position when 
a selector switch is inadvertently positioned 
upon a blank set of bank terminals. 
A further object of the invention is to pro 

vide a group of trunk circuits less in num 
ber than the number of blank terminals in the 
bank of a selector switch for extending a 
connection to an operator's position when 
the selector switch is erroneously positioned 
upon one of such blank terminals. 
The principal feature of the invention re 

sides in providing a group of trunk lines ex 
tending from the banks of selector switches 
in which there are blank terminals to such 
intercepting operators’ positions. The num 
ber of trunks in the group is made adequate 
to care for the maximum density of such 
traffic to the operator's position and is less 
than the total number of blank terminals to 
be served. Thus a selector switch upon be 
ing set upon a set of blank terminals will 
automatically move its brushes to the termi 
nals of the first trunk of the group extend 
ing to the intercepting operator's position. 
if this trunk is busy, the switch will continue 
to move its brushes over the other trunks of 
the group until an idle trunk is found. 

Further features of the invention will be 
apparent from the following description 
considered in connection with the accom 
panying drawings in which Fig. 1 shows 
one of a group of lines terminating in a 
full mechanical office of the exchange and 
a rotary line switch individual to such line 
by means of which the subscriber's line may 
be connected to an idle district selecto' 
switch; Fig. 2 shows a district selector and 
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sender finder switch together with the cir 
cuits and controlling mechanism associated 
therewith: Fig. 3 shows diagrammatically 
a portion of a register sender which may be 
associated with the district selector of Fig. 
2 for controlling the setting of the selector 
switches; Fig. 4 shows an incoming selector 
Switch provided with mechanism for apply 
ing ringing current to the terminals of called 
lines together with the circuits and mecha 
nism for controlling such switch: Fig. 5 
shows the mechanism and circuits of a final 
selector switch: Fig. 6 shows the first and 
last trunk lines of a group of trunk lines 
extending from blank terminals of the final 
selector Switch of Fig. 5 to an intercepting 
operator's position and a cord circuit at the 
operator's position; Fig. 7 shows a diagram 

25 trate the invention. 

of circuits over which connections may be 
extended to an intercepting operator's po 
sition; and Fig. 8 illustrates the manner in 
which the several figures should be arranged 
to show as much of a complete organization 
of circuits as is necessary to properly illus 

In Fig. 6, relays 602 
... and 605 are shown with optional wiring 
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according to whether the trunk line is one 
of a group at which time it will be wired 
in accordance with relay 602, or an ii 
dividual line using the wiring of relay 605. 
The calling subscriber's line K is of the 

usual type provided with a transmitter, re 
ceiver and call-bell and, since it terminates 
in a full mechanical exchange, it is also 
equipped with the impulse sending dial S 
of the usual type. 
The subscriber's line terminates in an in 

dividual trunk finding switch 100 of the 
well-known step-by-step type which, through 
a plurality of wipers, has access to a group 
of trunk lines terminating in district selec 
to switches. The switch is provided with 
a stepping magnet for advancing the wipei's 
over the terminals of trunk lines in search 
of an idle trunk line and for advancing the 
wiper's forwardly to normal position upon 
the release of the established connection. 
The district selector switch 250, the ill 

coming selector switch. 450 and the final 
selector switch 550 disclosed in Figures 2. 
4 and 5 are of the type shown and described 
in the paient to Craft and Reynolds 1,123 
696 issued January 5, 1915. Each of these 
switches is provided with a vertically dis 
posed switch shaft having five sets of brush 
es each brush set having access to a bank 
of 100 terminals. For driving the switch shaft upwardly an up-drive magnet is pro 
vided which when energized presses the 

60 switch shaft against a constantly driven 
power drum, and for restoring the switch 
to normal position a second down-drive mag 
net is provided which when energized 
presses the Switch shaft against a second 
constantly driven power drum. For deter 
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mining the particular set of brushes on the 
switch shaft to be employed, a tripping 
spindle is provided as described in the patent, 
hereinbefore referred to. The final selector 
switch 550 differs from the other selector 
switches in being provided with additional 
means comprising a second up-drive magnet 
and driving drun for driving the switch 
shaft upwardly, whereby the shaft is driven 
upwardly by the two up-drive drums at 
different speeds, rapidly during brush se 
lection and group selection, and more slowly 
during the terminal Seiection movement of 
the switch shaft. 
The sender finder switch SF shown in 

Fig. 2 is of the well known step-by-step 
type, the wipel's being advanced by the 
stepping magnet to hunt fol' an idle sender 
such as diagrammatically shown in Fig. 3, 
This switch has no normal position, the wi 
per's l'esting in contact with the bank te)". 
minals last employed, when the switch is 
not in use. Only so much of the register 
sender is shown in Fig. 3 as is necessary for 
an understanding of the invention. This 
sender may be of the type disclosed in Patent 
1.395,977 issued to F. A. Stearn and F. J. 
Scudder, November 1, 1921, and functions 
in the manner set forth therein to control 
the selector switches 250, 450 and 550. 
For controlling the circuits associated 

with the several selector switches and the cir 
cuits of the office sender, auxiliary switches 
are provided. These switches may be of the 
type described in the patent to Reynolds 
et al, No. 1,127.808 issued February 9, 1915, 
and known in the art as sequence switches, 
Each sequence switch comprises a rotatable 
shaft driven from a constantly pe'ated 
source of power through a lagnetic clutch 
member and carries a plurality of circuit 
closing cans which, at different a dial ()- 
sitions of the shaft cause the clositie of : 
plurality of contacts. The cal) contacts as . 
sociated with each sequence switch are 
closed only in the positions indicated by the 
numerals associated with each ('ot act wit in 
the exception of the master contacts 201, 
301, 401 and 501 associated respectively with 
sequence switches 200, 300, 400 and 500, 
these latter contacts reing opened in the po 
sitions indicated by the nulme)"as appearing 
adjacent to such contacts and closed in all 
other positions. 
The different pieces of app: rathis erriblos'- 

ed in the system having now been fully de 
scribed, it is thought that a cleare' inder 
standing of the invention may he had from 
a description of the method of establishing 
a connection. It will be assurned that the 
calling subscriber at the substation K de 
siring a connection with a subscriber in his 
own office whose directory No. is PENnsyl 
vania, 8432, through inadvertence dials th: 
number corresponding to PENnsylvania 86.32 
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and that this latter number has not been 
assigned to any subscriber, but appears as 
a blank terminal in the banks of all final 
selector switches which have access to the 
group of lines containing lines 8500 to 8999 
inclusive. 
The calling subscriber to initiate a cali 

removes his receiver from its switch hook 
thereby closing a circuit for the line relay 
101 of the trunk hunting switch 100, which 
circuit may be traced from grounded bat 
tery through the right hand winding of re 
lay 101, the innermost lower armature and 
back contact of cut-off relay 102, over line 
conductor 103, through the substation of 
subscriber's line K and then back over line 
conductor 104 to ground at the upper arma 
ture and back contact of cut-off relay 102. 
The line relay energizes in this circuit and 
closes a circuit for the stepping magnet 105 
of the switch 100, which circuit may be 
traced from grounded battery through the 
winding, armature and contacts of magnet 
105, conductor 106, the lowermost a mature 
and back contact of relay 102, the right 
hand armature and front contact of relay 
101, conductor 107 and thence to ground 
through the wiper 108 and the normal con 
tact of the bank to which this wiper has 
access. The magnet 105 upon energizing 
in this circuit opens its energizing circuit 
at its armature contacts and thereupon de 
energizes, advancing the wipers 108, 109, 
110, 111, 112 and 113 of Switch 100 to the 
Second position contacts of the respective 
banks to which they have access. As the 
second contact which wiper 108 engages is 
permanently connected to ground, the mag 
net 105 is reenergized and steps the wipers 
to the third set of contacts which are in 
dividual to the first trunk of the group of 
trunks to which switch 100 has access. 
If the first trunk of the group is busy 

there will be a ground potential on the test, 
terminal thereof appearing in the lowermost 
bank of the switch and the Switch will 
therefore continue stepping until an idle 
trunk is found, upon the test terminal of 
which battery potential appears. When 
such an idle trunk is found a circuit is 
closed from battery through the contacts 
of sequence switch cam 202 (1) of the dis 
trict selector 250 to which the first idle trunk 
extends, through the inner left hand arma 
ture and back contact of sleeve relay 226, 
over test conductor 114, wiper 108, conduc 
tor 107, left hand armature and front coli 
tact and left hand winding of relay 101, 
conductor 115 to ground through both wind 
ings of cut-off relay 102. Relay 102 is ener 
gized in this circuit and opens, at its lower 
most armature and back contact and at its 
upper armature and back contact, the cir 
cuit previously traced through the winding 
of stepping magnet 105 and at its upper 
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arnature and front contact and at its up 
permost lower al'mature and front contact 
extends the conductors 103 and 104 of the 
subscriber's line to the wiper's 111 and 113 
of the switch 100 and from thence to the 
trunk conductors 116 and 11 leading to 
the selected district selector. 
at its intermediate lower armature and front 
contact closes a circuit extending through 
the right hand winding of sleeve relay 226 
of the district selector switch, the break con 
tacts of the left hand armature of slow 
releasing relay 227, the lower right hand 
contact of sequence switch can 203 (1 to 
2A.) sleeve conductor 118, wipei 109, wind 
ing of marginal message register magnet 
119, conductor 120, the intermediate lower 
armature and front contact of relay 102 
and thence to ground through the upper 
winding of relay 102. The sleeve relay 226 
of the district selector switch energizes in 
this circuit but owing to its marginal na 
ture the message register inaget 119 does 
not energize at this time. 
For making the calling subscriber's lime 

is busy to all calls incoming thereto, bat 
tery potential is connected to the multiples 
of test terminal 121 of the calling line ap 
pearing in the banks of all final selectors 
having access to this line, over conductor 
22 through wiper 110, segment 123 and 
grounded battery. Wiper 112 through the 
grounded segment 124 prepai'es a circuit 
extending over conductor 125 to the back 
contact of the right hand armature of line 
relay 101 preparatory to restoring finder 
switch 100 to normal when the cut-off relay 
102 becomes deemergized upon the termina 
tion of the connection. 

Upon the energization of sleeve relay 226, 
a circuit is established for the line relay 
228 of the district selector switch 250 which 
circuit extends from grounded battery 
through the right hand winding of this re 
lay, the lower right hand contact of se 
quence switch cam 204, conductor 229, the 
lower contacts of sequence switch can 205, 
conductor 230 and thence to ground through 
the front contact and right had arnature 
of relay 226. At its inner left hand arma 
ture and back contact relay 226 opens the 
initial energizing circuit previously taced 
extending through the windings of relays 101 
and 102 and at its left hand almatile and 
front contact connects ground potential to 1: 
the test conductor 114 of the selected trunk 
to mark the trunk busy to other line switches. 

Relay 228 upon energizing closes a circuit 
for driving the sequence switch 200 of the 
district, selector switch out of its normal po 
sition 1 and into position 2, this circuit ex 
tending from grounded battery through the 
winding of the driving magnet of switch 
200, conductor 23, the upper left hand con 
tact of sequence switch cam 206 (1), the 
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inner right hand armature and front contact 
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of relay 228, and thence to ground at the 
lower right hand contact of sequence switch 
cam 207 (1 to 6). The sequence switch 
magnet energizes in this circuit and under 
the control of master cam 201 drives the 
sequence switch into position 2 in which po 
sition the circuit, previously traced over cair 
202 is opened and a circuit is closed from 
grounded battery through the Winding of 
relay 227, the upper left hand contact of Se 
quence switch cam 208 (2 to 11) and thence to ground. 

Relay 227 upon energizing closes a lock 
ing circuit for the sleeve relay 226 extending 
through the right hand winding of relay 
226, the make contacts of the left hand 
armature of relay 227 and thence to the 
sleeve conductor 118 over the upper contacts 
of sequence switch cam 203 (1% to 16), this circuit being maintained through position 
16 of the sequence switch or until relay 227 
becomes deenergized. Upon reaching po 
sition 2 the sequence switch connects a new 
holding ground to the test conductor 114 
extending from conductor 14 over con 
ductor 232 and through the upper right 
hand contact of sequence switch cam 208, 
which holding ground is maintained 
through position 18A of the sequence 
switch. 
When the sequence switch reaches posi 

tion 134, a circuit is closed for the step 
ping magnet 233 of the sender finder SF, 
extending from grounded battery through 
the interrupter contacts and winding of 
magnet, 233, the upper left hand con 
tact of sequence switch cam 209 (13A 
to 2), conductor 234 and thence to 
ground through the inner right hand artha 
ture and front contact of relay 228 and the 
lower right hand contact of sequence switch 
cam 207 (1 to 6). A circuit is also closed 
at this time through the winding of step 
ping magnet 233, the winding of cut-in re 
lay 235 and thence to ground at the lower 
left hand contact of sequence switch cam 
208 (2 to 11). Relay 235 does not energize 
at this time, however, since its winding is 
shunted by ground connected through the 
armature of line relay 228. 
As soon as sequence switch 200 leaves po 

sition 1, the initial energizing circuit of line 
relay 228 is opened at the lower right hand 
contact of sequence switch cam 204, but this 
relay remains locked up over a circuit ex 
tending from grounded battery, its left 
hand winding, its left hand armature and 
front contact, the upper left hand contact 
of sequence switch cam 210 (1 to 6), con 
ductor 236, the lower right hand contact of 
sequence switch cam 211 (1 to 21A) con 
ductor 237 test wiper 238 of the sender 
finder switch SF and to ground on the con 
tact with which the wiper 238 is in engage 
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ment, if the office Sender which is then as 
sociated with the district selector through 
the wipei's of switch SF is at the time busy. 
The step sing magnet. 233 energizes in the 
circuit previously trace opening its own 
circuit at its arnature contacts thereby 
callsig its own teenergization to advance 
the wipers of the switc. - F one step. If 
the test wiper 23S then engages a contact cor 
responding to another listy seinder, line re 
lay 2:2S periains locket i : ) the circuit 
for stepping agrinet 2:33 is gain estal 
lish at , in Ellis mainti" title imagnet 2:33 ad 
vances the wipers of the finder switch until 
an idle office sender is ?olid who in the wiper 
23S will find no ground on the terminals 
corresponding to such idle senster and the 
line relay 22S will thereupon deemergize. Re 
iay 228 upon deenergizing, opens at its in 
her right hand al'mature and front, contact, 
the circuit extending through the stepping 
Fagnet 283 thereby ar'esting the stepping 
movement of the switch SF. and closes at 
its inner right hand a nature and back 
contact a circuit for driving sequence switch 
200 out of position 2 and into position 3. 
his ci'etit may be traced from grounded battery through the winding of the magnet 

of sequence switch 200, conductor 231, the 
upper right hand contact of sequence switch 
egin 206 (2). the inner right hand amature 
ind back contact of relay 228 and thence 

to ground at the lower light hand contact of 
sequence switch cam 20. , s soon as line 
relay 228 deemergizes, the shunt around the 
winding of relay 235 is removed at the in 
nes' right hand almature and front contact. 
of relay 228 and relay 235 thereupon ener 
gizes in series with stepping magnet, 233, the 
current flowing through its circuit not le. 
ing sufficient to cause the energization of 
the stepping magnet because of the high re 
sistance of the winding of relay 235. Relay 
235 upon energizing closes a cil'cuit ex 
tending from ground through its inner left 
hand armature and front contact, over wiper 
23S and the teminal upon which it is resting, 
conductor 302 and thence to grounded bat 
tery through the winding of relay 303. Re 
lay 303 energizes in this circuit and at its 
armafire and cont: ct cstablishes a circuit 
for relay 304 which latter relay at its arma 
tures and contacts closes an impulse cir 
cuit extending through the windings of the 
impulse relay 305 and over the calling sub 
scriber's line loop. This circuit lay be 
traced from grounded lattery through the 
left hand winding of relay 305, the left 
hand armature and contact of relay 304, con 
ductor 306, wiper 239, conductor 240, the 
upper left hand contact of sequence switch 
can 212 (2 to 1014) conductor 117, wiper 
113, the uppe!' armatllie and front contact, 
of relay 02, conductor 104, thence over the 
subscriber's line loop and returning over 
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conductor 103, the innermost lower arma 
ture of 'elay 102, viper 11, conductor 116, 
the lower contact of sequence switch cam 
213 (2 to 10%), conductor 241, the outer 
left hand armature and front contact of re 
lay 235, wiper 242, conductor 307, the right 
hand armature and contact of relay 304 
and thence to ground through the right 
hand Winding of impulse relay 305. 
Ground potential connected to the wiper 238 
through the inner left hand armature and 
front contact of relay 235 also establishes 
a busy potential upon multiples of test con 
ductor 302 to prevent other sender finders 
frolin selecting the sender which has now 
been taken for use by the calling subscriber. 
The calling subscriber now proceeds to 

dial the number of the desired line. Under 
the assumption that the subscriber desires a 
connection with the subscriber's line which 
is listed in the directory as PENnsylvania. 
8432 and that this line is reached through a 
district selector switch 250, an incoming se 
lector 450 and a final selector 550, the sub 
scriber proceeds to dial three letters corre 
sponding to the office designation of the 
office in which the desired line is located 
and then dials four digits representing the 
number of the line in such office. In the 
case assumed the calling subscriber will dial 
the letters PEN and then should dial the 
numerals 8432, but through inadvertence 
dials the numerals 8632. The three letters 
which represent the office code causes the set 
ting of the code registers in the office 
sender in the manner fully set forth in the 
aforesaid patent to F. A. Stearn and F. J. 
Scudder which, through the mechanism as 
sociated with the sender, controls the setting 
of the district selector switch 250 for ex 
tending the connection through the desired 
office of exchange, in this case to an incom 
ing selector in the subscriber's own office. 
The dialing of the numerals 8632 causes 

the setting of the numerical registers of the 
sender in the manner set forth in the afore 
said patent for controlling the setting of the 
incoming selector switch 450 and the final 
selector switch 550. Following the setting 
of the code registers of the sender, the 
sender sequence switch 300 is moved from its 
normal position into position 2 in the man 
nel set forth in the aforesaid patent, and 
the fundamental switch controlling circuit 
which extends from the sender to the se 
lector switch 250 is closed at Sequence switch 
cams 308 and 321. This circuit may be 
traced from grounded battery through the 
left hand winding of relay 228 of the dis 
trict selector switch, the upper right hand 
and lower left hand contacts of sequence 
switch cam 210, conductor 243, the inner 
right hand armature and front contact of 
relay 235, the wiper 244 of the sender finder 
switch SF and the contact of the bank with 
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which this wiper is associated, conductor 
809, contact of sequence switch cam 308 (2), 
windings of overflow relay 318, windings of 
Sender stepping relay 310, the armature and 
back contact of the No. 0 counting relay 
311, and thence to ground at the right hand 
contacts of sequence switch cam 321. The 
line relay 228 of the district selector switch 
and stepping relay 310 of the office sender 
both energize in this circuit. 

Relay 228 upon energizing closes a circuit 
for driving sequence switch 200 out of posi 
tion 3 and into position 4. This circuit ex 
tends from grounded battery through the 
magnet winding of the sequence switch 200, 
the upper left hand contact of sequence 
switch cam 206 (3), the inner right hand 
armature and front contact of relay 228 and 
thence to ground at the lower right hand 
contact of sequence switch cam 207 (1 to 6). 
With the district sequence switch 200 in po 
sition 4, a circuit is now closed for the up 
drive magnet 245 of the district selector, 
which circuit extends from grounded bat 
tery through the winding of magnet 245, the 
upper right hand contact of sequence switch 
cam 209 (4), conductor 234, and thence to 
ground through the inner right hand arma 
ture and front contact of relay 228 and the 
lower right hand contact of sequence switch - 
can 207. Magnet 245 upon energizing 
presses the depending portion of the switch 
shaft 246 against the constantly rotating 
updrive drum 247 thereby causing the up 
ward movement of the switch shaft. Upon 
the movement of the sequence switch 200 
out of position 3, the initial energizing cir 
cuit of relay 228, which extends through its 
left hand winding and the upper right hand 
and lower left hand contacts of sequence 
switch cam 210 is opened at the upper right 
hand contact of this sequence switch cam, 
but a locking circuit for relay 228 is closed 
through its left hand winding, its left hand 
armature and front contact, the left hand 
contacts of sequence switch cam 210, and 
thence over the fundamental circuit as 
traced. 
As the switch shaft of the district selector 

switch approaches its first brush tripping 
position, brush 252 engages the metallic por 
tion of segment 249 of the commutator 251 
and a circuit is closed in shunt of the wind 
ing of sender stepping relay 310, which may 
be traced from a point in the fundamental 
circuit between the winding of relay 228 
and the windings of relay 310, through the 
upper contact of sequence switch 211 (33A 
to 4) conductor 248, brush selection segment 
249 of the commutator 251, brush 252 car 
ried upon the upper end of the switch shaft 
246 and thence to ground at the lower left 
hand contact of sequence switch can 214 (9 
to 7). Upon the application of this shunt 
around the windings of stepping relay 310, 
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continue to be intermittently 
O 
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relay 310 deemergizes, relay 228, however, re 
maining energized over the shunt circuit just 
traced. - 

As the brush shaft 246 continues to move 
up Wardly, the stepping relay 310 will again 
become energized as soon as the brush 252 
engages the first insulating portion of seg 
ment 249. The stepping relay 310 Will then 

energized and 
deenergized as the Switch shaft of the dis 
trict selector moves upwardly until the 
sender has been satisfied with respect to the 
district brush selection condition which has 
been established at the sender by the par 
ticular code which the calling subscriber 
has registered. When the sender is satisfied, 
the No. 0 counting relay 311 becomes ener 
gized and locked up through the winding of 
the No. 0 counting relay 313 over a circuit 
extending from grounded battery through 
the winding of relay 313, the winding of 
relay 311, the armature and front contact of 
relay 313, and thence to ground at Sequence 
switch contact 315 in the manner Well known 
in the art and set forth in detail in the 
patent hereinbefore referred to. Relay 311 
upon energizing closes a circuit for driving 
sequence switch 300 out of position 2 and 

3. 
into position 4 which may be traced from 
grounded battery through the winding of 
the magnet of Sequence switch 300, sequence 

40 
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Switch contact 314 (2), and thence to ground 
at the right hand armature and front contact 
of relay 311. At its left hand armature 
and back contact, relay 311 opens the funda 
mental circuit previously traced through the 
windings of relays 310 and 228. When se 
quence switch 300 leaves position 2, the lock ing circuits of all counting relays which 
have been energized are opened at sequence 
switch cam 315 and these relays deenergize. 
As soon following the opening of the fun 

damental circuit by the No. 0 counting relay 
311 as the brush 252 engages the next insu lating portion of segment 249, relay 228 be 
comes deemergized, closing a circuit for driv 
ing the district selector sequence switch 200 
out of position 4 and into position 5. This 
circuit extends from grounded battery 
through the winding of the magnet of se 
quence switch 200, the upper right hand con 
tact of sequence switch cam 206 (4), the 
inner right hand armature and back contact 
of relay 228 and thence to ground at the 
lower right hand contact of sequence switch 
cam 207. As soon as relay 228 deenergizes, 
the circuit previously traced through the up 
drive magnet 245 is opened at the inner right 

60 
hand armature and back contact of relay 228. 
With sequence switch 200 of the district se 
lector in position 5 and the sender sequence 
switch 200 in position 4, the fundamental 
circuit previously traced is again established 
and relay 228 of the district selector and 

65. stepping relay 310 of the Sender again en 
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ergize. Relay 228 upon energizing causes the 
movement of the district selector sequence 
switch 200 from position 5 into position 6, 
the sequence switch magnet 200 being ener 
gized over a circuit extending over conductor 
23), the upper left hand contact of sequence 
switch 206 (5), the inner right hand arma 
ture and front contact of relay 22S, and 
thence to ground at the lower right hand 
contact of sequence switch cam 207. As soon 
as sequence switch 200 leaves position 5, the 
initial energizing circuit of relay 228, which 
is closed over the fundamental circuit 
through the upper right-hand contact of se 
quence switch cam 21 () 
left hind contact of cam 210 (3 to 6) is 
opened, but relay 228 remains locked up 
through its left hand winding, its left hand 
armature and front contact and the left hand 
contacts of sequence switch cam 210. 
Upon reaching position 6, the circuit pre 

viously traced for the updrive magnet 245 
is again established through the upper right 
hand contact of sequence switch 209 (6) and 
the inner right hand armature and front, 
contact of relay 22S, and in the manner 
previously described, the switch shaft 246 is 
again driven upwardly. Since at this time 
the tripping spindle 292 has been rotated 
by the trip hagnet 253, which was energized 
in position 5 of sequence switch 200 over a 
circuit extending from grounded battery 
through the winding of magnet 2.53 and to 
ground through the lower right hand con 
tact of sequence switch 208 (5 to 7), the 
first set of brushes is now tripped upon the 
initial upward movement of switch shaft 24 (5 
and during the continued upward movement 
of the switch shaft, the tripped set of brushes 
travels over the contacts of the bank with 
which they are associated. The remaining 
four sets of brushes not being tripped are 
functionless at this time. During the con 
tinued upward movement of the switch shaft 
and as the tripped set of brushes approaches 
the first group of contacts in the bank, brish 
256 engages the metallic portion of the group 
selection segment 255 ()f the commutator and 
a circuit in shunt of the windings of sender 
stepping relay 310 is established, extending 
from grounded battery through the left hand 
winding, the left hand almature and front 
contact of relay 22S, the upper left hand and 
lower right hand contacts of sequence switch 
cam 210, conductor 254, segment, 25.5, brush 
256 and thence to ground at the lower con 
tact of sequence switch calm 214 (9 to 7). 
Further upward movement of the switch 
shaft advances the brush 256 into engage 
ment with an insulating portion of segment 
255 thereby removing the shunt from around 
the windings of stepping relay 310. The in 
termittent connection of this shunt arolin 
the windings of stepping relay 310 causes 
the intermittent energization and deemergi 
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established and the sequence switch 3, 
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zation of stepping relay 310 which, in the 
Well-known nanner, cases the Successive en 
ergization of counting relays associated with 
the sender. 
When the Sender has been satisfied with 

respect to the district group selection coli 
dition which has been established the 'i' 
through the setting of the code register's 

}{i the calling subscriber, the No. 0 co 
relay 33 becomes energized closing the ci S. 
cuit of the No. 0 counting relay 311 which 
locks up in series with relay 313 thirough 
the contact of Sequence switch can 3); (4). 
r rrr, 4-, -, i. - - - 21 ; ; Upon the energization of relay 31E, the cin'- 

cuit previously traced through the magnet 
winding of Sequence switch 300 is as o 

S 

driven out of position 4 and into position 
6. At its left hand armature and back con 
tact relay 311 opens the fundamenia cir'- 
cuit thereby causing the deemergization of 
relays 310 and 228. 
switch 300 leaves position 4, the locking 
circuits of the energized cotiating 'elays are 
opened at the sequence switch can 35 and 
these relays deemergize. As soon of 

the brush 256 engages the next, 
segme; it 2:55. 

228 deemergizes opening at its inner . . V. 
hand arnature and front contact the cii'- 
cuit, previously tiraced extending through 
the winding of the updrive inagnet 24: 
thereby airesting the upward in ovement of 
he switch shaft for positioning the tripped 
set of brushes in engagement with the first 
set of terminals of the selected group. A { 
its inner right hand amature and back co-}}- 
tact relay 228 closes a circuit extending 
through the upper right hand contact 
sequence switch can 206 for driving Se 
quence switch 200 out of position 6 and into 
position . In position 7 relay 228 energizes 
over a circuit extending from grounded bat 
tery through its right hand winding, the 
lower right hand contact of sequence can 
204 (7 to 7:), conductor 229, the lower con 
tacts of sequence switch can 205 and to 
ground at the right hand a 'nature 
front contact of sleeve relay 226. Relay 
228, upon energizing, closes a circuit for 
driving sequence switch 200 out of posi 
tion and into position 8. This circuit may 
i.e. traced fron grounded battery througla 
the imagnet winding of the sequence Switch, 
conductor 231, the upper left hand contact. 
of sequence switch cam 206 (T), the inner 
right had arnature and front contact of 
relay 228, the upper left hand contact of 
sequence switch cam 207 ( ind the Ce 

s of the 
{ . 

As soon as sequence Svitch 200 ie: 
position 7, the initial energizing circuit of 
relay 228 is opened at sequence switch 

204, but relay 228 locks up over a circuit 
extending fron grounded battely through 
its left hand winding, its left hand airma 
ture and front contact, the upper contacts 
Of Sequence Switch 215 to the test bush 257, 
and if the first trunk of the selected group 
is busy to ground at the test terminal of his 
triank. Upon reaching position 8 with re 
lay 228 energized, a circuit is established 
for the updrive magnet 245 which may be 
traced from grounded battery through the 
imagnet 245, the uppei' right hand contact, 
of Sequence switch cam 209 (S), the inner 
right hand armature and front contact of 
relay 228 and to ground at the lower right 
hand contact of Sequence Switch can 2(i. 
The updrive magnet, 245 upon energizing 
again dives the switch shaft upwardly in 
search of an idle trunk in the selected group. 
So long as the test brush 25 encounters the 
terminals of busy trunks, relay 228 remains 
locked up. When, however, an idle trunk 
is encountered which it will be assumed is 
the trunk terminating in terminals 258, 259 
and 260, the locking circuit of relay 228 
is opened and relay 228 deemergizes as soon 
as the brishes 257, 263 and 264 have been 
pi'operly centei'ed upon bank terminals 258, 
259, ad 260. Until the brushes are so cein 
tered relay 228 remains locked up over a 
circuit extending through its right hand 
winding, the lower left hand contact of se 
quence switch cam 204 (8), conductor 286, 
centering segment 287, bush 288, the lower 
left hand contact of cam. 209 (8), conductor 
234, the inner right hand armature and 
front contact of relay 228 to ground at the 
lower right hand contact of sequence switch 
can 207 (7, to 16). 

Relay 228 upon deemergizing opens the 
circuit previously traced through the wind 
ing of the updrive magnet, 245 thereby ar 

sting the upward in ovement of the switch 
shaft, 246 and closes a circuit extending 
Eliogh its in nei' right hand armature and 
back contact over sequence switch cam 206 
(8) for driving sequence switch 200 out of 
position 8 and into position 9. Upon reach 

position 8 busy ground potential is 
connected to the multiple test terminals of 
the Selected trunk over brush 25 and the 
right had contacts of cam 215. Relay 228 
again energizes when sequence switch 200 
reaches ositio; 9 Over a circuit extending 
through its right hand winding, the lower 
right had contact of sequence switch cam 
204 (9 to 10), conductor 229, the lower left 
land and upper right hand contact of se 
Cuence switch 205 and to ground at the right 
had a 'mature and front contact of relay 
26}. Relay 261 is at this time energized 
ove: a circuit extending from grounded bat 

. tery through its winding, the upper left 
and contact of sequence switch cam 216, 

w Outer right, hand almature and 
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front contact of relay 235, the lower right 
hand contact of sequence switch cam 217 (3 
to 10), wiper 262 of the sender finder 
switch SF, conductor 316, the armature and 
back contact of advance relay 317 and 
thence to ground. 

Relay 228 upon energizing in the circuit 
previously traced closes a circuit through its 
inner right hand armature and front con 
tact for driving sequence switch 200 out of 
position 9 and into position 10, in which po 
sition the fundamental circuit is extended 
through contacts of sequence switch cams 
218 and 219 over brushes 263 and 264 of the 
district selector switch to the line relay 421 
of the incoming selector switch. 450. This 
circuit may be traced from grounded battery 
through the right hand winding of relay 
421, conductor 422, the upper contacts of se 
quence switch cam 402, conductor 423, re 
sistance element, 424, the upper contact of 
sequence switch cam 403 (1 to 10) trunk 
conductor 419, bank terminal 260 and brush 

3 5 

4) 

4 

263 of the district selector switch 250, the 
upper right hand and lower left-hand con 
tacts of sequence switch spring 218, con 
ductor 264, conductor 243, the inner right 
hand armature and front contact of relay 
235, wiper 244, conductor 309, the contact of 
sequence switch cam 308 (6), the windings 
of overflow relay 318 and sender stepping 
relay 310, the armature and back contact of 
counting relay 311, the upper contacts of 
sequence switch can 321, conductor 312, 
wiper 265, conductor 266, the lower left 
hand and upper right hand contacts of se 
quence switch cam 219, blush 264 and bank 
terminal 259 of district selector switch 250, 
trunk conductor 420, the lower contact of 
Sequence switch cam 404 (1 to 10), resist 
ance element 425, conductor 426, and thence 
to ground through the lower contact of se 
quence switch cam 405 (1 to 8). Relay-421 
energizes in this circuit and at its outer left 
hand armature and front contact closes a 
circuit for driving sequence switch 400 out 
of its normal position 1 and into position 2, 
this circuit extending from grounded bat 
tely through the winding of the driving 

3. 5 

() 

magnet of sequence switch 400, the lower 
right hand contact of sequence switch can 
406 (1), the outer left hand armature and 
front contact of relay 421, conductor 427 
and thence to ground at the lower contact of 
sequence switch cam 407 (1 to 10). As soon 
as sequence switch 400 leaves position 1, the 
initial energizing circuit of relay 421 is 
opened at the upper left hand contact of 
sequence switch cam 402, but relay 421 re 
mains energized over the fundamental cir 
cuit through a locking branch of the funda 
mental circuit which may be traced from 
grounded battery through the right hand 
winding of relay 421, the right hand con 
tacts of Sequence switch cam 402, conductor 
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428, the right hand armature and front con 
tact of relay 421, conductor 429, the left 
hand contacts of sequence switch cam 408 
(1 to 4) and thence over the fundamental 
circuit as previously traced. 

In position 2 of sequence switch 400, a 
circuit is closed for the updrive magnet 430 
which may be traced from grounded battery 
through the winding of this magnet, the 
upper right hand contact of sequence switch 
calm 409 (2), conductor 431, the outer left 
hand almature and front contact of relay 
421 and thence to ground at the lower con 
tact of sequence switch cam 407. Magnet 
430 upon energizing presses the depending 
portion of the switch shaft 432 against the 
constantly rotating updrive drum 433 caus 
ing thereby the upward movement of the 
switch shaft. As the shaft of the switch ap 
proaches its first brush tripping position, 
brush 436 engages a metallic portion of the 
brush selection segment 434 of the commu 
tator 435 and a circuit is closed in shunt 
of the stepping relay 310 of the office sender, 
which may be traced from grounded battery 
through the right hand winding of relay 
421, conductor 422, the right hand contacts 
of sequence switch cam 402, conductor 428, 
the right hand almature and front contact 
of Irelay 421, conductor 429, the upper left 
hand contact of sequence switch cam 408 
(1 to 4), the lower right hand contact of se 
quence switch cam 408 (13 to 2) segment 
434, brush 436, conductol 437 and thence to 
ground at the lower contact of sequence 
switch cam 410 (7 to 5). Upon the estab 
lishment of this shunt, relay 421 is main 
tained energized over the shunt and step 
ping relay 310 deemergizes. As the switch 
shaft 432 continues in its upward move 
ment, the brush 436 engages an insulating 
portion of the segment 434 and the previ 
ously traced shunt is opened, whereupon 
stepping relay 310 again energizes. In 
this manner as the switch shaft. 432 moves 
upwardly the stepping relay 310 of the office 
Sender is intermittently energized and de 
energized to successively energize and lock 
up counting relays associated with the 
Sender, all in the well known manner. 

It has been assumed that the calling sub 
scriber has dialed No. 8632 and that, there 
fore the numerical registers of the sender 
have been set to register this number. The 
No. 4 counting relay was therefore ener 
gized upon the initial energization of step 
ping relay 310 when the fundamental cir 
cuit was first extended through the winding 
of line relay 421 of the incoming selector 
switch. Therefore when the switch shaft 
432 of the incoming selector switch has 
noved upwardly to such an extent as to po 
sition the fifth set of brushes thereon in 
such a relation to the tripping spindle 439 
as to later cause the tripping of this partic 
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ular set of brushes, the counting relays suc 
ceeding the No. 4 counting relay will have 
become energized and locked up and the No. 
0' counting relay 311 will open the funda 
mental circuit at its left hand armature and 
back contact. At its right hand armature 
and front contact, relay 311 establishes the 
previously traced circuit for driving se 
quence switch 300 out of position 6 and into 
position 8. When the sequence switch leaves 
position 6, the locking circuits of the ener 
gized counting relays are opened at se 
quence switch cam 315 and the counting re 
lays deenergize. 
As soon following the opening of the 

fundamental circuit by the No. 0 counting 
relay 311 as the brush 436 engages the next 
insulating portion of commutator segment 
434, line relay 421 becomes deemergized, 
opening at its outer left hand armature and 
front contact the circuit of the updrive mag 
net 430 thereby arresting the upward move 
ment of the switch shaft 432, and at its in 
ner left hand armature and back contact 
closing a circuit for driving sequence switch 
400 out of position 2 and into position 3. 
This circuit may be traced from grounded 
battery through the magnet winding of se 
quence switch 400, the upper left hand con 
tact of sequence switch cam 406 (2) and 
thence to ground at the inner left hand ar 
mature and back contact of relay 421. 
Upon reaching position 3 sequence switch 
400 closes a circult for the tripping magnet 
438 extending from grounded battery 
through the magnet winding 438 and thence 
to ground through the right hand contacts of 
sequence switch cam 405. Magnet 438 upon 
energizing rotates the tripping Spindle 439 
into such a position as will trip the selected 
set of brushes, which in the case assumed is 
the fifth set of brushes, upon the subsequent 
upward movement of the switch shaft 432. 
Upon reaching position 3 the fundamental 

circuit extending through the Winding of 
relay 421 and the windings of stepping re 
lay 310 and overflow relay 318 is again 
established over the circuit previously 
traced. Relay 421 upon energizing in this 
circuit again closes the circuit previously 
traced for driving sequence switch 400 out 
of position 3 into position 4 and at its right 
hand armature and front contact closes the 
locking circuit previously traced for main 
taining itself energized over the funda 
mental circuit after the sequence switch 400 
leaves position 3. With sequence switch 400 
in position 4 and relay 421 energized, the 
circuit previously traced through the up 
drive magnet 430 is again closed and the 
switch shaft 432 is again driven upwardly. 
During the initial upward movement of the 
switch shaft the fifth set of brushes is 
tripped by the tripping spindle 439 and dur 
ing the subsequent upward movement of the 

9) 

switch shaft the tripped set of brushes 
travels in engagement with the terminals of 
the bank with which they are associated, 
and as the brush shaft of the selector Switch 
moves the tripped set of brushes into en 
gagement with the lowermost group of ter 
minals in the bank, brush 441 engages the 
metallic portion of the group selection seg 
ment 440 of the commutator 435 and a cir 
cuit is closed in shunt of the windings of 
Sender stepping relay 310 which may be 
traced from grounded battery through the 
right hand winding of relay 421, conductor 
422, the right hand contacts of sequence 
Switch cam 402, conductor 428, the right 
hand armature and front contact of relay 
421, conductor 429, the upper contacts of se 
quence Switch cam 408, commutator segment 
440 brush 441, conductor 437 and thence to 
ground at the lower contact of the sequence 
Switch cam 410 (7 to 5). Relay 421 is main 
tained energized over this shunt circuit, but 
stepping relay 310 deemergizes. As the 
Switch shaft 432 continues in its upward 
movement, the brush 441 engages an insulat 
ing portion of segment 440 and the shunt 
circuit is opened and stepping relay 310 
again energizes. In this manner, as the 
switch shaft 432 continues its upward move 
ment, the stepping relay 310 of the sender 
is intermittently energized and deenergized. 
At this time the thousands and hundreds 

numerical registers of the sender are so set 
as to provide a circuit for the No. 1 counting 
relay, which circuit is completed upon the 
first energization of stepping relay 310 at 
the time relay 310 energizes in series with 
relay 421 at the beginning of the group se 
lection movement of the incoming selector 
Switch. Therefore when the switch shaft of 
the incoming selector switch is moved up 
Wardly to such an extent as to position the 
tripped set of brushes upon the first contact 
of the second group of the bank, the No. 0 
counting relay 313 will become energized 
establishing a locking circuit for itself 
through the winding of No. 0 relay 311. 
The No. 0' relay 311 upon energizing opens 
the fundamental circuit at its left hand 
armature and back contact and at its right 
hand armature and front contact closes the 
circuit previously traced for driving se 
quence switch 300 out of position 8 and into 
position 10. When the sequence switch 
leaves position 8, the locking circuits of the 
energized counting relays are opened at the 
contact of sequence switch cam 315 and these 
relays deemergize. 
As soon following the opening of the 

fundamental circuit y the No. 0 counting 
relay 311 as the brush 441 engages the next 
insulating portion of the commutator seg 
ment 440, relay 421 of the incoming Selector 
switch deemergizes and opens the circuit 
previously traced through the updrive mag 
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met 430, thereby arresting the upward move 
ment of the switch shaft. At its inner left 
hand armature and back contact relay 421 
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closes a circuit extending through the wind 
ing of the driving magnet of sequence Switch 
400 and the upper left hand contact of se 
quence switch cam 406 (4) for driving these 
quence switch out of position 4 and into 
position 5. In position 5 relay 421 is again 
energized by a circuit extending from 
grounded battery through its left hand wind 
ing and thence to ground through the right 
hand contacts of sequence switch cam 411. 
Relay 421 now closes a circuit extending 
from ground at sequence switch cam 407 and 
through the outer left hand armature and 
front contact of relay 421 for driving se 
quence switch 400 out of position 5 and into position 6. Upon leaving position 5 the 

20 

25 

initial energizing circuit extending through 
the winding of relay 421 is opened at se 
quence switch cam 411, but relay 421 re 
mains energized over a locking circuit ex 
tending from grounded battery through its 
right hand Winding, the right hand contacts 
of sequence switch cam 402, conductor 428, 
the right hand armature and front contact 
of relay 421, conductor 429, the right hand 

30 
contacts of sequence switch cam 412 and 
thence to the test brush 442 and to ground 
at the test terminal of the first trunk of the 

35 

group to which the tripped set of brushes 
has access, if the first trunk of the group is 
at the time busy. . - 
With sequence switch 400 in position 6 

and relay 421 locked up over the circuit 
traced through the test brush 442, a circuit 
is closed for the updrive magnet 430 as pre 

d0 
viously traced for driving the switch shaft 
upwardly in its trunk hunting movement. 
This movement will continue so long as the 
test brush 442 encounter's ground potential 

60 
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on the test terminals of the trunks of the 
group over which this brush moves. When, 
however, an idle trunk is found which, it 
will be assumed is the trunk terminating in 
the bank terminals 447, 449, 451, the locking 
circuit of relay 421 will be opened and since 
the initial energizing circuit of relay 421 
was opened as soon as the sequence switch 
moved out of position 5, relay 421 will 
deenergize thereby opening at its inner left 
hand armature and front contact the circuit 
of the updrive magnet 430. To insure, how 
ever, that the brushes shall be properly cen 
tered on the terminals of the selected idie 
trunk, relay 421 is maintained energized to 
maintain the circuit of the updrive magnet 
430 until the brushes are so centered, by 
an additional locking circuit extending from 
grounded battery through the left hand 
winding of relay 421, the upper right hand 
and lower left hand contacts of sequence 
switch cam 411, conductor. 443, centering 
coinmutator segment 444, brush 445, conduc 
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tor 437, the upper left hand contact of se 
quence switch cam 410 (6), conductor 4.31. 
the outer ieft hand a mature and front ('oil 
tact of reiay 421 and thence to ground 
through the sequence switch can it (1 
to 10). 
Upon the deemergization of relay 421 ft - 

lowing the centering of the brushes upon 
the terminals of the selected idle ti'i ink, the 
circuit previously traced is again closed for 
driving the sequence switch it)0 out of posi 
tion 6 and into position 7. In position 7 
relay 421 again energizes in a circuit ex 
tending through its left hand winding and 
the right hand contacts of sequence switch 
cam 411 and closes a circuit for diving the 
sequence switch out of position and into 
position S, in which position the tip coll 
ductor of the fundamental circuit is ex 
tended through the resistance element 4:24, 3 
the upper left hand contact of sequence 
switch cam 413 (8), brush 446 and bank ter'- 
minal 447 of the incoming selector switch 
450, trunk conductor 517, the lower lett hand 
contact of sequence switch eam 502 (15 to (3), 
the lower left hand contact of sequence 
switch cam 503 (1), the right hand wind 
ing of relay 518 and thence to groined 
battery through the upper left hand contact 
of sequence switch cam 504 (1 to 10). The 
ring conductor of the fundamental circuit 
extends as previously described over conduc 
tor 426 to ground at the lowei' right hand 
contact of sequence switch cam 4th (i to S). 
Upon the extension of the connection to the 
final selector switch, relay 421 of the incom 
ing selector switch which was energized in 
position of sequence switch it)() is li:i- 
tained energized in position S of the serience 
switch 400, over a circuit extending from 
grounded battery through the light hand 
winding of relay 421, conductor 42:2, the 
right hand contacts of sequence switch can 
402, conductor 428, the right hand arnature 
and front contact of relay 421, conduct (r 
429, the lower right hand contact of sequence 
switch cam 414 (7 to 8), brush 48 and 
terminal 449 of the incoming selector switch, 
trunk conductor 519. the upper left hand 
and lower right hand contacts of sequence 
switch can 505, resistance element 520 and 
thence to ground through the lower left 
hand contact of sequence switch cam 5 ?h; 
(1 to 8). Busy ground potential is 
placed on the multiples of test terminal 451 
of the selected trunk over test brush 442 and 
the lower right hand and upper left hand 
contacts of sequence switch cam 412. 
Upon the extension of the fundamental 

circuit to the final selector switch 550, with 
the sender sequence switch 300 in position 
10, relay 518 of the final selector and step 
ping relay 310 of the office sender energize. 
Relay 518 upon energizing closes a circuit 
for relay 521 which may be traced from 

70 

75 

5 

() 

105 

O 

20 

125 

30 



0. 

3) 

35 

() 

30 

2,504,228 

grounded battery through the left hand 
winding of this relay, conductor 522, the 
upper left hand contact of sequence SWitch 
cam 507 (1), conductor 523, the left hand 
armature and front contact of Irelay 518 
and thence to ground through the upper 
contact of sequence switch can 508 (1. 
to 11). Relay 521 energizes in this circuit 
and at its left hand armature and front 
contact closes a locking circuit for it 
self extending from grounded battery 
through its left hand winding through the 
armature and back contact of test relay 
524, the left hand armature and front con 
tact of relay 521, sleeve conductor 525 of 
the trunk circuit extending back to the in 
coming selector switch, bank terminal 451 
and brush 442 of the incoming Selector 
switch and thence to ground at sequence 
switch cam 412. Relay 521 upon energizing 
also closes a circuit for driving Sequence 
switch 500 out of its normal position 1 into 
position 2, which circuit may be traced from 
grounded battery through the winding of 
the magnet of sequence switch 500, through 
the lower contacts of sequence switch cam 
509 and to ground at the right hand arma 
ture and front contact of relay 521. When 
sequence switch 500 moves out of position 
1, the initial energizing circuit of relay 518 
is opened at the lower left hand contact of 
sequence switch cam 503, but relay 518 re 
mains energized over the fundamental cir 
cuit by reason of a locking circuit extending 
from grounded battery through the left 
hand contact of sequence switch cam 504, 
the right hand winding of relay 518, the 
lower right hand contact of sequence switch 
cam 510 (15 to 10), the right hand armature 
and front contact of relay 518, the lower 
right hand contact of sequence Switch cam 
503 (1 to 6) and over the fundamental cir 
cuit as previously traced. 

Relay 518 upon energizing, with sequence 
switch 500 in position 2, closes a circuit 
for the high speed updrive magnet 526 
which may be traced from grounded bat 
tery through the upper right hand contact 
of sequence switch cam 511 (2) conductor 
523, the left hand armature and front con 
tact of relay 518 and thence to ground at 
the upper left hand contact of sequence 
switch can 508. Magnet 526 upon energiz 
ing presses the depending portion of the 
switch shaft 527 against the constantly ro 
tating high speed drum 528 thereby causing 
the switch shaft to be moved upwardly at a 
high speed in its brush selection movement. 
As the brush shaft approaches its first brush 
tripping position, brush 532 engages the me 
tallic portion of the brush selection commu 
tator segment 530 of the commutator 531 
and a circuit is closed in shunt of the Wind 
ings of the sender stepping relay 310, which 
may be traced from grounded battery 

E.E. 

through the left hand contact of sequence 
Switch can 504, the right hand winding of 
relay 518, the lower right hand contact of 
sequence switch cam 510 (i5 to 10), the right 
hand armsture and front contact of relay 
518, the lower right hand contact of se 
quence switch can 503 (i to 6), the upper 
:igit hand contact of sequence switch can 
502 (1% to 2), conductor 529, commutator 
segment 5:30, brush 532, conductor 533 and 
thence to ground through the upper left 
hand contact of sequence switch cam 506 (13 
to 11). Upon the establishment of this 
shunt circuit relay 518 at the final selector 
switch is maintained energized, but stepping 
relay 310 of the office sender deenergizes. 
As the switch shaft 527 continues in its 

upward movement, the brush 532 advances 
into engagement with an insulating portion. 
of the commutator segment 530 and the 
shunt circuit previously traced is opened, 
whereupon sender stepping relay 310 again 
energizes. In this manner as the switch 
shaft 527 continues its upward movement, 
stepping relay 310 of the office sender is in 
termittently energized and deemergized. 
On the initial closure of the fundamental 

circuit through the Winding of relay 518 
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and the windings of stepping relay 310, 
with the sender sequence switch 300 in po 
sition 10, and under the assumption that 
the calling subscribe has set the hundreds 
register of the Sender in position six, a cir 
cuit is closed in the well known manner for 
the No. 1 counting relay. In response to 
the intermittent energization and deemer 
gization of Sender stepping relay 310, the 
counting relays energize and lock up in 
succession in the Well known manner until 
the No. 0 counting relay 313 becomes en 
ergized, when an energizing circuit for the 
No. 0' counting relay 311 is established, ex 
tending from grounded battery through the 
windings of relays 313 and 311, the arma 
ture and front contact of 'elay 313 and 
thence to ground through the contact of se 
quence switch cam 315 (10). Counting re 
lay 311 upon energizing closes a circuit at 
its right hand armature and front contact. 
extending through the contact of sequence 
switch cam 354 (10) for driving sequence 
switch 300 out of position 10 and into posi 
tion 12. When the sequence, switch leaves 
position 10, the locking circuits of the ener 
gized counting relays are opened at se 
quence switch cam 3 i5 and these relays de 
energize. At its left hand armature and 
back contact relay 311 opens the fundamen 
tal circuit previously traced through the 
windings of stepping relay 310 and relay 
518 of the final selector switch. 
As soon following the opening of the 

fundamental circuit as the brush 532 en 
gages the next insulating portion of the 
commutator segment 530, relay 518 becomes 
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deenergized and at its left land arnature 
and front contact opens the energizing cir 
cuit of the updrive magnet 526 to arrest the 
upward movement of the switch shaft. At 
its left hand a 'mature and back contact re 
lay 518 closes a circuit for driving sequence 
switch 500 out of position 2 and into posi 
tion 3, this circuit extending from grounded 
battery through the winding of the sequence 

) Switch magnet 500, the upper light hand 
contact of sequence switch can 512 (2), the 
left hand arnature and back contact of re 
lay 518 and thence to ground at the upper 
contact of sequence switch can 508. The 
second set of bushes has now been posi 
tioned with relation to the tripping firigers 
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of the tripping spindle 5:34 go that upon a 
subsequent upward overnent of the switch 
shaft, this set of brushes will be tripped for 
engagement with the bank of one hundred 
terminals with which this brush set is asso 
ciated. To calise the tripping of this set of 
brushes the tripping magnet 535 is ener 
gized as soon as sequence switch 500 reaches 
position 3, over a circuit extending from 
grounded battery through the tripping 
magnet 535 and thence to ground at the 
lower right hand contact of sequence switch 
506 (3 to 5). When sequence switch 500 
reaches position 3, the energizing circuit of 
relay 518 is again established over the fun 
damental circuit as previously described and 
relay 518 and stepping relay 310 of the 
office sender again energize. Relay 518 
upon energizing closes the previously traced 
circuit for driving sequence switch 500 out 
of position 3 and into position 4. With 
sequence switch 500 in position 4, the pre 
viously traced circuit for the updrive mag 
net 526 is again established at the left hand 
armature and front contact of relay 518. 
Relay 518 also establishes the previously 
traced locking circuit for itself extending 
through its right hand armature and front 
contact for maintaining itself energized 
over the fundamental circuit after the se 
quence switch 500 leaves position 3 and the 
initial energizing circuit is opened at the 
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lower left hand contact of sequence switch 
cam 503. 
Upon the energization of updrive magnet 

526 the switch shaft 527 is driven upwardly 
in its group selection movement, and during 
the initial portion of this movement the sec 
ond set of brushes is tripped by a finger of 
the tripping spindle 534. During the re 
mainder of the group selection movement, 
the tripped set of brushes then travels up 
wardly in contact with the terminals of the 
bank with which they are associated. As 
the tripped set of brushes approaches the 
lowermost set of contacts of the first group 
in the bank, brush 538 engages a metallic 
portion of the group selection commutator 
segment 537 of the commutator 531 and a 
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circuit is closed in shunt of the windings of 
the sender stepping relay 31(), which may be 
traced from grounded battery through the 
left hand contact of sequence switch cat 
504 (1 to 10), the right hand winding of 
relay 518, the lower right li: inct contaci of 
sequence switch can 51() (15 to 10), the 
right hand armature and front contact of 
relay 518, the right hand contacts of se 
(tiece switch calm 503, condict ()' i' (i. e. ())- 
mutator Segiment 537. bush 3:38, conductor 
533 and thence to ground at the per left 
hand contact of sequence switch can 5(6 
(13 to 11). Relay 5iS at the final selector 
Switch is maintained energized ovel' this 
shunt circuit but the sender stepping relay 
310 becomes deenergized so long as the shunt 
circuit is maintained. 
As the switch shaft 527 continues in its 

})\Yard movement the brush 538 engages an 
insulating portion of the coln mutator seg 
linent 537 and the previously traced shunt 
circuit is opened and stepping relay 310 of 
the sender again energizes. In this man 
lier as the switch shaft continues its upward 
movement, the sender stepping relay 310 in 
teinnittently energizes and deenergizes. 
Upon the initial energization of sender 

stepping relay 310 with the sender sequence 
switch 300 is position 12, it being assumed 
that the calling subscribe has set the tens 
register upon its third position contacts, a 
circuit was established for the No. 3 count 
ing relay in the Well known nanner. In 
response to the intermittent operation of 
the sender stepping relay 310, the counting 
relays energize and lock up in succession 
until the No. 0 counting relay 313 becomes 
energized, when a locking circuit is estab 
lished through its winding, the winding of 
No. 0' counting relay 311, the ariature and 
front contact of relay 313 and to ground at 
the contact of the sequence switch cam 315 
(12). Relay 311 upon emergizing closes a 
circuit extending through its right hand ar 
natue and contact, the contact of sequence 
Switch cam 314 (12), and through the wind 
ing of the magnet of sequence switch 300 for 
driving sequence switch 300 into position 14. 
At its left hand almature and back contact 
counting relay 311 opens the fundamental 
circuit previously traced through the wind 
ings of Sender stepping relay 31() and the 
winding of relay 518 at the final selector 
switch. 
As soon following the opening of the fun 

damental circuit as brush 538 engages the 
next insulating polition of commutator seg 
ment 537, l'elay 518 becomes deemergized and 
opens the circuit previously traced through 
the Winding of the updrive magnet 526, and 
closes the circuit previously traced for driv 
ing sequence switch 500 out of position 4 and 
into position 5. In position 5 the funda 
mental circuit extending through the wind 
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1ngs of stepping relay 310 and the right 
hand winding of relay 518 is again estab 
lished. Relay 518 upon energizing closes the 
previously traced locking circuit for itself 
and closes a circuit for driving sequence 
switch 500 out of position 5 and into posi 
tion 6. Upon reaching position 6, a circuit 
is established for low speed updrive magnet 
539 which circuit may be traced from 
grounded battery through the winding of 
magnet 539, the lower left hand contact of 
sequence switch cam 507 (6), conductor 523, 
the left hand armature and front contact of 
relay. 518 and thence to ground at the upper 

5 left hand contact of sequence switch calm 508. 
The low speed updrive magnet 539 upon en 
ei'gizing presses the depending portion of 
the switch shaft. 527 against the constantly 
rotating low speed drum. 540 thereby caus 
ing the upward movement of the switch 
shaft in its units selection movement. 
As the tripped set of brushes approaches 

the first set of terminals in the selected group 
the brush 532 engages a metallic portion of 
the units selection portion of commutator 
segment 530 and a circuit is closed in shunt 
of the windings of sender stepping relay 
310, which may be traced from grounded 
battery through the left hand contact of 
sequence switch cam 504 (1 to 10), the right 
hand winding of relay 518, the lower right 
hand contact of sequence switch cam 510 (15 
to 10), the right hand armature and front 
contact of relay 518, the lower right hand 
contact of sequence switch calm 503 (1 to 6), 
the upper right hand contact of sequence 
switch cam 502 (53 to 6), conductor 529, 
commutator segment 530, brush 532, con 
ductor 533 and thence to ground at the upper 
left hand contact of Sequence switch cam 506. 
Relay 518 is maintained energized over this 
shunt circuit but sender stepping relay 310 
deenergizes, 
As the switch shaft 527 continues, its up 

ward movement, brush 532 comes into en 
gagement with an insulating portion of the 
commutator segment 530 and the previously 
traced shunt circuit is opened, whereupon 
the sender stepping relay 310 again en 
ergizes. In this manner during the con 
tinued upward movement of the switch 
shaft the sender stepping relay 310 inter 
mittently energizes and deenergizes. 
Upon the initial closure of the funda 

mental circuit for controlling the units se 
lection movement of the final selector Switch 
with the sender Sequence switch 300 in 
position 14 and, under the assumption that 
the calling subscriber has set the units reg 
ister upon its fifth position terminals, a 
circuit is established in the well known man 
ner for the No. 2 counting relay. In re 
sponse to the intermittent operation of re 
lay 310, the counting relays energize and 
lock up in succession until the No. 0 count 

L3 

ing relay 313 becomes energized, when a 
locking circuit is established for this relay 
as previously traced through the winding 
of the No. 0 counting relay 311. Relay 
311 upon energizing closes the previously 
traced circuit extending through the con 
tact of sequence switch cam 314 for driv 
ing the sender sequence switch 300 out of 
position 14 and into position 16. At its 
left hand armature and back contact relay 
311 opens the fundamental circuit previ 
ously traced through the windings of sender 
stepping relay 310 and the right hand wind 
ing of relay 518 at the final selector switch. 
As soon following the opening of the 

fundamental circuit as the brush 532 engages 
the next insulating segment of commutator 
530, relay 518 becomes deemergized and 
thereupon opens the circuit of the updrive 
magnet 539 to arrest the upward movement 
of the switch shaft and closes the previously 
traced circuit for driving sequence switch 
500 out of position 6 and into position 9. 
The brushes of the final selector switch 

550 have now been positioned upon the bank 
terminals which are numbered 8632. With 
the sequence switch 500 in position 9, a cir 
cuit is now closed for reenergizing relay 
518, which may be traced from grounded 
battery through the left hand contact of 
sequence switch cam 504 (1 to 10), the right 
hand Winding of relay 518, the lower right 
hand and upper left hand contacts of se 
quence switch cam 510 and thence to ground 
at the right hand armature and front con 
tact of relay 521. Relay 518 upon energiz 
ing closes a locking circuit for itself ex 
tending from grounded battery through its 
right hand Winding, the lower right hand 
contact of sequence switch cam 510 (15 to 
10), the right hand armature and front 
contact of relay 518 and thence to ground 
through the upper contacts of sequence 
switch cam 513 (9 to 10). This locking 
circuit will be maintained through position 
10 of sequence switch 500. Relay 518 upon 
energizing also closes a circuit as previously 
traced for driving sequence switch 500 out 
of position 9, and the switch will continue 
to advance under the influence of its master 
cam 501 through intermediate positions into 
position 12. Upon reaching position 10 a 
new holding circuit is established for relay 
518 extending from grounded battery 
through the left hand winding of relay 518, 
the lower right hand contact of sequence 
switch cam 515 (10 to 11), the left hand 
armature and front contact of relay 518 and 
thence to ground at the upper left hand 
contact of sequence switch cam 508. Upon 
reaching position 11 sequence switch 500 es 
tablishes a new holding circuit for relay 
518 extending from ground through the 
winding of test relay 524, conductor 541, 
the upper left hand contact of sequence 
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switch cam 502 (11 to 13), the lower left 
hand contact of sequence switch can 503 
(11 to 13), the right hand winding of relay 
518, the upper right hand contact of se 
quence switch cam 510 (11 to 12), the light 
hand armature and front contact of relay 
518, the right hand contacts of sequence 
switch cam 513, test brush 542 and thence 
to grounded battery on the test terminal 
560 of the set of terminals upon which the 
tripped set of brushes of the final selector 
switch has been set. It is to be noted in 
this connection that all blank bank ter 
minal sets will be grouped together and, 
with the exception of the last terminals of 
the group, which are connected to trunks 
extending to an intercepting operator's 
position, all test terminals will be per 
manently connected to grounded battery 
over conductor 561 and through resistance 
elements 600 and 601. The battery potential 
supplied to these test terminals will be re 
duced since it is applied through both re 
sistance elements 600 and 601. 
The current now flowing over the lock 

ing circuit of relay 518 and through the 
winding of relay 524 is not sufficient to 

- energize relay 524 since this relay is mar 
ginally wound, but the current is sufficient 
to maintain the energization of relay 518. 
with sequence switch 500 in position 12, test 
relay 524 deemergized and relay 518 ener 
gized, a circuit is now established for the 
updrive magnet 539 which may be traced 
from grounded battery through the wind 
ing of magnet 539, the lower left hand con 
tact of sequence switch cam 507 (12) con 
ductor 523, the left hand armature and 
front contact of relay 518, the lower left 
hand contact of sequence switch cam 508 
(12) and thence to ground at the right hand 
armature and front contact of relay 
The energization of the updrive magnet 
539 causes the switch shaft 527 to be moved 
upwardly in a hunting movement. When 
the test brush 542, encounters the next test 
terminal which test terminal corresponds 
to a second set of blank terminals and is 
therefore multipled to the conductor 561. 
the line relay 518 is maintained energized 
and sufficient current does not flow to ener 
gize relay 524 and therefore the switch 
shaft continues to move upwardly until the 

60 

brushes of the switch encounter the set of 
terminals 562, 563 and 564. This set of 
terminals is shown connected to the first 
of a group of trunk lines extending to an 
intercepting operator's position. It will be 
assumed that this trunk line is in use on 
another intercepted call and that therefore 
busy battery potential is connected to the 

35 

test terminal 564 of this trunk over a cir 
cuit which may be traced from grounded 
battery through the contacts of sequence 

: switch cams of the other final selector 

521. 
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switch which has been set upon multiple 
terminals of the trunk line, corresponding 
to cams 504 and 513, the test brush of silt 
other selector and to the multiple of termi 
nal 564. Since however the multiple of ter 
minal 564 is at this time connected over 
sleeve conductor 604 of the first trunk of 
the group through the low resistance wind 
ing of relay 602 to ground, the greater por 
tion of the current is diverted through the 
winding of relay 602, and when the test. 
brush 542 engages test terminal 564, the 
locking circuit previously traced through 
the winding of relay 518 and the winding of 
relay 524 is maintained, but the client. 
flowing over this circuit is still insufficient 
to energize the test relay 524. The Swith 
shaft, therefore, will continue its hunting 
movement over the terminals of succeeding 
trunk lines of the group terminating in tie intercepting operator's position. 
When the test brush 542 encounters test 

terminal 567 which it will be assumed is the 
test terminal of the last and idle tilink line 
extending to the intercepting operator's po 
sition, ground potential will be encountered 
on this test terminal and the circuit pre 
viously traced through the winding of relay 
518 and the winding of test relay 524 will be 
opened. Relay 518 will thereupon deemer 
gize opening the circuit of the updrive mag 
net and closing a circuit for driving se 
(quence switch 500 out of position 12 and 
into position 13, this circuit extending from 
grounded battery through the upper right 
hand contact of sequence switch cam 512 
(12), the left hand armature and back con 
tact of relay 518, the lower left hand con. 
tact of sequence switch, calm 508 (12) and 
thence to ground at the right hand arma 
ture and front contact of relay 521. 
To insure that relay 518 will not deen 

ergize upon brush 542 finding the termi 
nal of an idle trunk line to stop the up 
ward movement of the switch shaft, before 
the brushes have been properly centered on 
the terminals of the idle trunk line, relay 
518 is locked up over a circuit extending 
from grounded battery through the left 
hand winding of relay 518, the lower left : 
hand contact of sequence switch cam 515 
(12), the right hand winding of relay 521. 
conductor 554, centering segment 555 of con 
mutator 531, brush 556, conductor 5:33, the 
upper right hand contact of sequence switch 
cam 507(12), conductor 523, the left hand 
armature and front contact of relay 51S, the 
lower left hand contact of sequence switch 
508 (12) and thence to ground at the right 
hand armature and front contact of relay 
521, this circuit being maintained until 
brush 556 engages an insulating segment of 
commutator 531 corresponding with the 
centered position of the brush set upon the 
terminals of the selected line, 
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Upon reaching position 13, a circuit is 
established over the lower contacts of se 
quence switch cam 509 and the right hand 
armature and front contact of relay 521, for 
driving sequence switch 500 out of position 
13 and into position 14, and in position 4 
a circuit is established as previously traced 
through the magnet winding of sequence 
Switch 500, the upper right hand contact of 
can 512 the left hand airmature and back 
contact of relay 518 and thence to ground at 
the upper left hand contact of sequence 
switch cam 508 for driving the sequence 
Switch into position 15 or the talking posi 
tion, in which position the trunk conductors 
517 and 519 are connected respectively with 
the brushes 552 and 553 over the lower con 
tacts of sequence switch cam 502 and the 
upper contacts of sequence switch cam 505. 
Upon the deemergization of relay 518, a 

circuit is established for placing busy battery 
potential upon the multiples of test terminal 
567 and for causing the energization of 
sleeve relay 605 at the incoming end of the 
Selected trunk line at the intercepting opera 
tor's position. This circuit may be traced 
from grounded battery through the right 
hand contact of Sequence switch cam 504 
(1) to 17), the right hand armature and 
back contact of relay 518, the right hand 
contacts of sequence switch cam 513, test 
brush 542, test terminal 567, conductor 606, 
the normally closed break contacts of the 
left hand armature of cut-off relay 607 
thence to ground through the windings of 
relay 605. Relay. 605 energizes in this cir 
cuit and at its right hand armature and front 
contact establishes a circuit for the trunk 
lamp 608, which circuit may be traced from 
grounded battery through the right hand 
armature and front contact of relay 605, the 
right hand armature and back contact of 
relay 607 and thence to ground through the 
trunk lamp 608. The attraction of the left 
hand armature 605 is without effect at this 
time. - - - 

If the final selector switch 550 finds all of 
the trunks leading to the intercepting opera 
tor's position busy, the test brush 542 will 
encounter fuill battery potential upon the 
test terminal 567 of the last trunk line of the 
group since in this case terminal 567 will be 
connected over sleeve conductor 606 through 
the high and low resistance windings of re 
lay 605 to ground. 

Relay 518 will therefore be maintained en 
ergized over the locking circuit previously 
traced through the test brush 542 and sufi 
cient current will now flow over the circuit 
to energize test relay 524. When sequence 
switch 500 reaches position 12, the holding 
circuit of relay 521 previously traced 
through the armature and contact of relay 
524 will be opened and relay 521 upon de 
energizing will close a circuit extending 

from grounded battery through the magnet 
winding of sequence switch 500, the lower 
right hand and upper left hand contacts of 
sequence switch cam 509 and the right hand 
armature and back contact of relay 521, for 
driving sequence switch 500 out of position 
12 and into position 13. When sequence 
Switch 500 leaves position 12 A, the pre 
viously traced holding circuit through wind 
ings of relays 524 and 518 is opened, but re 
lay 518 remains locked up over a circuit ex 
tending through its left hand winding, the 
lower light hand contact of cam 515 (10 to 
1234), the left hand armature and front con 
tact of relay 518 and to ground at the upper 
contact of cam 508 (123A to 16). This is 
possible, due to the method of cutting cams, 
for example, the upper right contact of cam 
510 remains closed through position 
12%--5° or actually through position 123A 
and the lower right contact of cam 515 closes 
5° before position 123A or at position 12A. 
So that there is actually an overlap of A of 
a position between the closing of cam 515 
and the opening of cam 510 and relay 518 is, 
therefore, maintained energized. When se 
quence switch 500 reaches position 13, relay 
521 is again energized over a circuit extend 
ing from grounded battery through its left 
hand Winding, conductor 522 and thence to 
ground through the upper right hand con 
tact of sequence switch cam. 506 (13), and 
upon energizing locks itself to trunk conduc 
tor 525 through the back contact and arma 
ture of test relay 524, which deemergizes 
when sequence switch 500 leaves position 
12/6. Relay 521 also closes a circuit for 
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driving sequence switch 500 out of position . 
13 and into position 14, this circuit extend 
ing from grounded battery through the mag 
net winding of sequence switch 500, the lower 
contacts of sequence switch cam 509 and 
thence to ground at the right hand armature 
and front contact of relay 521. When se 
quence switch 500 reaches position 14, a cir 
cuit is established for the down drive magnet 
544 which may be traced from grounded bat 
tery through the winding of magnet 544, the 
lower right hand contact of sequence switch 
cam 511 (14), conductor 523, the left hand 
armature and front contact of relay 518 and 
thence to ground through the upper contact 
of sequence switch cam 508. 
Upon the energization of the down drive 

magnet 544, the depending portion of Switch 
shaft 527 is pressed against the constantly 
rotating down drive drum 545 thereby caus 
ing the downward movement of switch shaft 
527 into normal position. When the switch 
shaft reaches normal position a circuit is 
established for driving sequence switch 500 
out of position 14 and into position 17. 
This circuit may be traced from grounded 
battery through the winding of the magnet 
of sequence switch 500, the upper left hand 
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contact of sequence switch can 512 (3 to 
16), conductor 546, normal segment 547 of 
commutator 531, brush 538 and thence to 
ground through the upper left hand con 
tact of sequence switch cam 506. Upon 
leaving position 14, the locking circuit of 
relay 518 is opened, but in position 17 a. 
circuit is closed extending from grounded 
battery through the left hand winding of 
relay 518 and thence to ground through 
the upper left hand contact of sequence 
switch 515 (17) and through the interrupter 
548. Relay 518 is intermittently energized 
in this circuit and at its left hand arma 
ture and front contact intermittently con 
nects a source of busy tone currents 549 to 
the ring conductor 519 of the trunk cir 
cuit from ground through the secondary 
winding of tone coil 549, the lower right 
hand contact of sequence switch cam 508 
(17), the left hand armature and front con 
tact of relay. 518, conductor 523, the upper 
left hand contact of sequence switch can 
511 (17), resistance 520 and the lower right 
hand and upper left hand contacts of se 
quence switch cam 505. The tone current 
is conducted over the trunk circuit extend 
ing through the calling subscribe's line 
since at this time the subscriber's line has 
become disconnected from the office sender 
at cams 212 and 213 of the district selector 
switch in the manner described hereinafter. 
The circuit of the final selector switch is 
maintained in this condition until the cal 
ing subscriber releases the connection in 
response to the busy signal in a manner to 
be described hereinafter. 

Following the test for an idle intercepting 
trunk line, assuming that the final selector 
switch has made connection with the last 
intercepting trunk 610. 611 of the group 
extending to the intercepting operator's 
position, the sequence switch 500 of the 
final selector switch moves into the talking 
position 15 and upon leaving position 81A, 
opens the circuit previously traced extend 
ing over the ring conductor 519 and through 
the winding of relay 421 of the incoming 
selector switch, thereby causing the de energization of this relay. Relay 421 upon 
deenergizing closes a circuit for driving 
sequence switch 400 out of position 8 and 
into position 9. This circuit may be traced 
from grounded battery through the wind 
ing of the magnet of sequence switch 400, 
the upper left hand contact of sequence 
switch cam 406 (8) and thence to ground 
at the inner left hand armature and back 
contact of relay 421. With sequence switch 
400 in position 9, relay 421 is again con 
nected to the fundamental circuit extending 
from the windings of sender stepping relay 
310 and the windings of overflow relay 318 
at the office Sender, but at this time the 
winding of relay 421 is connected to the 
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ring conductor of the fundamental circuit 
rather than to the tip conductor as hereto 
fore described, so that current flowing in 
the fundainental circuit now flows in a direc 
tion 'everse to that in which it originally 
flowed. The connection of relay 421 to the 
ring conductor 420 of the fundamental cir 
clit at the incoming selector switch may 
be traced from grounded battery through 
the right hand winding of relay 421, the 
jower contacts of sequence switch cam 415 
(9), resistance element, 425 and the lower 
contact of Sequence switch cam 404 (1 to 
1?)). The tip conductor 419 of the funda 
mental circuit is connected to ground at the 
incoming selector switch over a circuit which 
may be traced from conductor 419, through 
the upper contact of sequence switch can 
405 (1 to 10) resistance element 424, the 
left hand contacts of sequence switch cam 
408 (9) and thence to ground through the 
upper contacts of sequence switch 412. 
The current now flowing in the funda 

mental circuit, is in such a direction as to 
cause the energization of overflow relay 318 
which at its armature and contact, closes a 
circuit for the advance relay 317. The 
energization of advance relay 317 attracts 
its armature and opens the circuit extend 
ing over the conductor 316, wiper 262, the 
lower contact of sequence switch, cam 217, 
the outer right hand armature and front, 
contact of relay 235, the upper contact of 
sequence switch cam 216 and to grounded 
battery through, the winding of relay 261. 
Relay 261 upon deemergizing opens the 
circuit of relay 228 which thereupon 
establishes a circuit for driving sequence 
switch 300 out of position 10 and into posi 
tion 11, which may be traced from battery 
through the magnet winding of sequence 
switch 200, the right hand contact of can 
206 (10), the inner rio.ht hand armature 
and back contact of relay 228 to ground at 
the right hand contact of cam 207. 
The energization of advance relay 317 

also closes a circuit extending through the 
armature and front contact of relay 317 and 
the contact of cam 319 (16) for driving 
the sender sequence switch 300 into position 
18, in which position a fundamental circuit, 
extending through the windings of sender 
stepping relay 310 and the winding of line 
relay 228 of the district, selector switch is 
closed. This circuit may be traced from 
battery through the left hand winding of 
relay 228, the upper right hand and lower 
left hand contacts of sequence switch cam 
210, conductor 243, the inner right hand 
armature and front contact of relay 235, 
wiper 244, conductor 309, the contact of 
sequence switch cam 308 (18), the windings 
of overflow relay 318, the windings of 
stepping relay 310, the left hand armature 
and back contact of the No. 0 counting 
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relay 311, and thence to ground at the right 
hand contacts of sequence switch cam 321 
(18). Relays 228 and 310 energize in this 
circuit and relay 228 closes a circuit for 

is driving sequence switch 200 out of position 
11 and into position 15 unless the circuit 
is interrupted at the armature contacts of 
relay 228 prior to the sequence switch reach 
ing position 15. This circuit may be traced from battery through the magnet winding 
of sequence switch 200, the upper left hand 
contact of cam 206 (11 to 14), the inner 
right hand armature and front contact of 
relay 228 to ground at the right hand con 
tact of cam 207. After sequence switch 200 
leaves position 11, relay 235 is maintained 
energized to hold the circuit of relay 228 
closed, over a circuit which may be traced 
from grounded battery through the wind 
ing of magnet 233, the Winding of relay 235, 
the lower contact of sequence switch cam 
216 (11 to 14), the outer right hand arma 
ture and front contact of relay 235, the 
upper contact of sequence switch cam; 217 
(11 to 16), the outer right hand armature 
and front contact of relay 228 and thence 
to ground through the lower contacts of 
sequence switch cam 215. 

During the rotation of sequence switch 
200 from position 11 into position 15 an 
intermittent ground is connected to the 
fundamental circuit between the windings of 
relays 228 and 310 in such a manner as to hold 
the relay 228 energized and to intermittently 
shunt down relay 310. This intermittent 
ground connection extends from grounded 
battery through the left hand winding of 
relay 228, the left hand armature and front 
contact of this relay and thence to ground 
through the upper left hand and lower 
right had contacts of sequence switch cam 
215 and is closed in positions 11%, 12% 
and 13%. 

In the manner fully set forth in the 
patent to F. A. Stearn and F. J. Scudder 
hereinbefore mentioned the circuits of the 
office sender are so adjusted that upon inter 
mittent energizations and deemergizations 
of relay 310, counting relays are energized 
and jocked up in succession until the setting 
of the sender with respect to its talking 
selection condition is satisfied. It will be 
assumed that only a single energization and 
deenergization of relay 310 is necessary to 
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first deenergization of relay 310, the count 
ing relay 311 becomes energized in series 
with counting relay 313 to open the funda 
inental circuit. 
cuit is opened at this time, relay 228 
deemergizes opening the driving circuit of 
sequence switch 200 to arrest the sequence 
switch in position 12 in which position, the 
polarized charging relay 268 is connected 
over the contacts of cams 220 and 221 (55 

s:tisfy the sender and that following the 

When the fundamental cir 

through windings of the repeating coil 267, 
contacts of calms 218 and 219, to the brushes 
263 and 264 of the district selector switch. 
As soon as sequence Switch 200 leaves po 

sition 10% in response to the energization 
of advance relay 317, the impulse leads 240 
and 241, which up to this time connect the 
substation of the calling subscriber with 
the stepping relay 305 of the office sender 
are disconnected from the district selector 
trunk conductor's 116 and 117 at the contacts 
of sequence switch cams 212 and 213, and 
the conductors 116 and 117 are connected 
through the right hand contacts of these 
cams to the left hand windings of repeat 
ing coil 267. Upon the deemergization of 
relay 228 following the completion of the 
talking selection movement of the sequence 
Switch 200, the circuit of relay 235 is opened 
and this relay at its inner left hand arma 
ture and front contact opens the circuit of 
the relay 303. At its right hand armatures 
and front contacts relay 235 opens the fun 
damental circuit previously traced extend 
ing to the office sender. With relays 303 
and 305 deenergized and the fundamental 
circuit opened, the office sender and all of 
its associated apparatus restores in the man 
ner fully set forth in the aforesaid patent. 
During the setting of the sequence switch 

200 of the district selector switch 250 into 
its talking position, sequence switch 400 of 
the incenning selector switch 450 has been 
standing in position 9. In position 9 with 
relay 421 energized over the circuit previ 
Ously traced through relays 310 and 318, a 
circuit for energizing relay 471 is estab 
lished from grounded battery through the 
winding of relay 471 the right hand con 
tact of sequence switch cam 416 (9 to 10), it 
the right hand armature and front contact 
of relay 421, conductor 429 and thence to 
ground through the upper contacts of se 
quence switch cam 412. Relay 471 upon 
energizing closes a circuit for driving Se 
quence switch 400 out of position 9. This 
circuit extends from grounded battery 
through the winding of sequence switch. 
magnet 400, the armature and front con 
tact of relay 471 and thence to ground 
through the left hand contacts of sequence 
switch cam 412. Upon leaving position 9, 
the fundamental circuit previously traced 
through the winding of relay 421 is opened 
and relay 421 deemergizes opening the cin'- 
cuit of relay 471 to arrest sequence switch 
400 in position 10. 
As soon as sequence switch 400 hoves 

into position 10, if at this time Sec lence. 
switch 200 of the district selector is advanced 
to the selected talking position, a circuit is 
established for relay 421 extending through 
the right hand winding of this relay, 
through the upper contacts of sequence 
switch cam 402, conductor 423 resistance 
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element 424, the upper contact of sequence 
switch cam 403 (1 to 10) trunk conductor 
419, bank terminal 260 and brush 263 of the 
district selector switch, the upper contacts 
of sequence switch cam 218, the uppermost 
right hand winding of repeating coil 267, 

ity 

20 

the upper contacts of sequence switch cam 
220, the winding of polarized charging re 
lay 268, the lower contact of sequence switch. 
cam 221, the lowermost right hand winding 
of repeating coil 267, the upper contacts of 
sequence switch cam 219, brush 264 and tel'- 
minal 259 of the district selector switch, 
trunk conductor 420, the lower contact of 
sequence switch cam 404 (1 to 10), resist 
ance element 425, conductor 426 and thence 
through the lower contact of sequence 
switch spring 405 (10) to ground. Relay 
421 upon energizing locks up to ground at 
the lower contact of cam 407 over a circuit extending from grounded battery through 
its left hand winding, the armature and back 
contact of relay 455, the upper left hand 
contact of sequence switch cam 409 (10 to 
18), the outer left hand almature and front 
contact of relay 421, conductor 427, thence 
to ground at cam 407. When sequence 
switch 400 leaves position 10 locking ground 
is supplied over conductor 464 and the up 
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per contact of cam 407 as previously traced 
to the contact of sequence switch cam 215. 
When relay 421 reenergizes the circuit of 
relay 471 is again established and the Se 
quence switch is driven out of position 1) 
into position 11. 
With the sequence switch 400 in position 

11, the circuit of relay 471 is again estab 
lished over the upper contact of cam Spring 
452 of the interrupter cam 453 and the upper 
left hand contact of sequence switch 416 
(11). A circuit is also established in posi 
tion 11 for applying a steady flow of ringing 
current to the trunk terminals which have 
been seized by the final selector switch. The 
circuit over which ringing current is trains 
mitted may be traced from the sorce of 
ringing current 454 through the lower left 
hand and upper right hand contacts of ste 
quence switch cam 417, through the will dilig 
of ringing trip relay 455, the lower contacts 
of sequence switch cam 402 (11 to 3), co 
ductor 428, the right hand armature and 
front contact of relay 421, conductor 42. 
the lower right hand contact of seque::ce 
switch cam 414 (11 to 14), brush 448 and 
terminal 449 of the incoming selector switch, 
trunk conductor 519, the upper contacts of 
sequence switch can 505, brush 553 and the 
terminal 566 of the final selector switch, and 
a return path to ground may be traced to 
bank terminal 565 through brush. 552 of the 
final selector switch, the lower contacts of 
the sequence switch cam 502, trunk condug 
tor 517, bank terminai 447 and brush 446 of 
the incoming selector switch and thence to 
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ground at the upper left hand contact of Se 
quence switch can 413 (11 to 135/3). This 
circuit, however, is not fully established un 
less the intercepting operator has at this 
time answered the call incoming upon trunk 
610, 611. As soon as relay 471 energizes it 
position 11 of sequence switch 400, the cir 
cuit previously traced through the ariatire 
and front contact of relay 4.7i is again es 
tablished for driving sequence switch 4) 
Out of position 11. Upon leaving positio: 
11 the circuit of relay 471 is opened and the 
sequence switch is arrested in position 12. 
In position 12 relay 471 is again energize 
as Soon as a circuit, therefor is established 
over the lower left hand contact of sequence 
Switch cam 416 (12) and the lower contact 
of can spring 452 of the interrupter call 
453, and upon its energization drives se 
quence switch 400 out of position 12 and into 
position 13. In position 13 the source (f 
ringing current 454 is connected over the 
circuit previously traced through the inter 
rupter 456 and the right hand contacts of Se 
quence switch cam 417, and this cil', 'uit is 
maintained until the ringing current is 
tripped by the response of the intercepting 
operator. 
The intercepting operator at position () 

upon noting the illumination of trunk lam) : ) 
608 inserts the answering plug P of an idle 
cord circuit at her position, into the jack of 
the truink circuit 610 and 611 corresponding 
to the illuminated trunk lamp 60S, where 
upon a circuit is established from grounded 
battery through the winding of sleeve relay 
612, the winding of marginal sleeve relay 
613, conductor 614, the sleeve contacts of 
plug P and iack J and thence to ground 
through the left hand winding of relay 607. 
Since the winding of relay 607 is of low re 
sistance, both relays 612 and 613 of the cord 
circuit energize and relay 607 in the sleeve 
strand of the trunk circuit also energizes. 
lielay 607 upon energizing opens the cit'. 
cuit previously traced through the trunk 
lamp 608 and at its right hand a nature 
and front contact establishes a locking cir 
cuit for itself extending fron grounded bat 
tery through the right hand arnature an: 
front contact of relay 605, the right hand 
armature and front contact of relay 607, the 
right hand winding of relay 607 and thence. 
to ground. At the break contacts associate 
with the left hand armature of relay 60, 120 
the initial energizing circuit of relay 605 is 
opened and at the make contacts of this 
armature a new holding circuit for relav 
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605 is established which extends from the 
trunk conductor 606 through the make con 
tacts of the left had armature of relay 6), 
the left hand ar) nature and front contact of 
relay 605 and thence to ground through the 
windings of relay (305. Relay (307 is thereby 
held energized after the intercepting opera. 13U 
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tor pulls down the plug P from the jack 
until after the calling subscriber has released 
the connection and the brushes of the final 
selector switch have been moved from the 
terminals of the trunk 610 and 611. There 
fore the trunk lamp 608 cannot be relighted 
until a new connection is established with 
the trunk. 

Relay 613 upon energizing closes a circuit 
for relay 614 which may be traced from 
grounded battery through the winding of 
relay 614, conductor 615 and thence to 
ground at the armature and contact of re 
lay 613. Relay 614 upon energizing con 
nects the right hand winding of relay 616 to 
the tip strand of the cord circuit over a cir 
cuit, which may be traced from grounded 
battery through the right hand winding of 
relay 616, the inner right hand armature 
and front contact of relay 614, the upper 
left hand winding of repeating coil 617, tip 
strand 618 of the cord circuit, the upper 
normally closed contacts of flashing key 
619, the tip contacts of plug and jack J, 
trunk conductor 610, bank terminal 565 and 
brush 552 of the final selector switch, the 
lower contacts of sequence Switch can 502, 
trunk conductor 517, bank terminal 447 and 
brush 446 of the incoming Seiector', and 
thence to ground at the upper right hand 
contact of sequence switch cam 413 (11 to 
i3/2). At its outer left hand ai'imature re 
lay 614 disconnects battery from the ring 
strand 620 of the cord circuit. 

If the talking key 621 of the cord circui 
has not been thrown into the talking position 
at this time, i'elay 616 upon energizing will 
establish a circuit for flashing lamp 622, 
which circuit may be traced from grounded 
battery through the lamp 622, the airmature 
and front contact of relay 616, the right hand 
ai'nature and back contact of relay 623, the 
outer left hand armature and back contact 
of relay 624, conductor 625 thence through 
the winding of relay 626 and interrupter 627 
to ground. Relay 626 operates in this cir 
cuit and at its armature contacts closes a 
circuit for the buzzer 629. The operator 
noting the flashing of the lamp Ol' hearing 
buzzer 629 will immediately throw the talk 
ing key 621 to the talking position, where 
upon a circuit is established for relay 624 
which may be traced from grounded battery 
through the winding of relay 624, conductor 
651 and thence to ground at the lowermost 
contact 626 of key 621. 

Relay 624 upon energizing in this circuit 
opens at its outer left hand armature and 
front contact the circuit previously traced 
through lamp 622 and through interrupter 
627 and establishes a new circuit for lamp 
(32 extending from grounded battery 
through lamp (322, the armature and front 
contact of relay 616, the right hand armature 
and back contact of relay 623, the outer left 

9) 

hand armature and front contact of relay 624 
and thence to ground through the winding 
of relay 628, and at its inner left hand arma 
ture and front contact relay 624 establishes 
a circuit for the counting relay 630 which is 
effective as soon as the interrupter 631 is in 
such a position that the brushes of the inter 
rupter are in engagement with conducting 
portions of the interrupter. This circuit 
may be traced from grounded battery 

: through the winding of relay 630, the left 
hand armature and back contact of relay 632, 
interrupter 631, the armature and front con 
tact of relay 628, the normally closed con 
tacts of the left hand armature of cutoff re 
lay 633, the inner left hand armature and 
front contact of relay 624, conductor 634 and 
thence to ground at the Outer right hand 
almature and front contact of relay 612, 
which relay it will be recalled was energized 
over the sleeve conductor 614 when the op 
erator answered the call by inserting the 
plug P in the jack J. Relay 630 upon its en 
ergization establishes a locking circuit for 
itself extending from grounded battery 
through its winding, the winding of relay 
632, the right hand armature and front con 
tact of relay 630 and thence to ground at the 
contact of relay 612 over the circuit pre 
viously traced. Relay 632, however, does 
not energize in this locking circuit until the 
interrupter 631 has rotated sufficiently to 
position its insulating segments in contact 
with its brushes since the winding of relay 
632 is shunted through its left hand arina 
ture and back contact and the interrupter 
631. When this shunt is removed, relay 632 
energizes opening at its left hand armature 
and hack contact the initial energizing cir 
cuit previously traced through the winding 
of relay 630, and at its right hand armature 
and front contact closes a circuit for relay 
635. 
The circuit of relay 635 may be traced 

from grounded battery through the winding 
of relay 635, the inner left hand armature 
and front contact of relay 614, conductor 
636, the inner right hand al'mature and front 
contact of relay 624 conductor 637, the right 
hand armature and front contact of relay 
632 and thence to ground at the right hand 
armature and back contact, of 'elay 633, 
Relay 635 energizes in this circuit and at its 
almature and front contact connects ground 
through resistance element 638 to the ring 
strand 620 of the cord circuit. A circuit is 
now effective for operating the ringing trip 
relay 455 at the incoming selector switch 
which may be traced from the source of cur 
rent 454 through the interrupter 456, the 
right hand contacts of sequence switch can 
417. the winding of tripping relay 455, the 
lower contacts of Sequence switch can 402, 
conductor 428, the right hand armature and 
front contact of relay 421, the lower right 
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hand contact of sequence switch cam 414, 
brush 448 and terminal 449 of the incoining 
selector switch, trunk conductor 519, the 
upper contacts of sequence switch can 505, 
brush 553 and terminal 566 of the finai 
Selector switch, trunk conductor 611, the 
ling contacts of jack and plug P, the noi'- 
mally closed ring contacts of flashing key 
619, ring strand 620 of the coi'd circuit and 
thence to ground through the armature and 
front contact of relay 635 and resistance ele 
ment 638, Relay 455 energizes in this cir 
cuit and opens at its al'mature and back con 
tact the locking circuit extending through 
the left hand winding of relay 421. Relay 
421 thei'eupon deemergizes and at its right, 
hand armature and front contact opens the 
ringing circuit previously traced and at its 
inner left hand almature and back contact 
closes a circuit extending through the upper 
left hand contact of sequence switch can 406 
(11 to 17) for driving sequence switch 400 
out of position 13 and into position 16. 
When sequence switch 400 passes through 
position 14, relay 421 again energizes over a 
circuit extending from grounded battely 
through its left hand winding and the right 
hand contacts of sequence switch can 411 
and closes a locking circuit for itself extend 
ing through its left hand winding, the arma 
ture and back contact of ringing trip relay 
455, relay 455 having deemergized when se 
quence switch 400 left position 13, the tipper 
left hand contact of sequence switch can 
409, conductor 431, the outer left hand arha 
ture and front contact of relay 421, conduc 
to 427, the upper contact of sequence switch 
cam 407 (2 to 18) and thence over the sleeve 
conductor 464 to ground through the con 
tact of sequence switch can 215 at the dis 
trict selector switch. - 
As Soon as sequence switch 400 reaches 

position 14 a direct current path is estab 
lished through the lower right haiad winding 
of repeating coil 458 and thence to ground 
On the sleeve strand of the intercepting op 
erator's cord circuit, which may be traced 
from the non-grounded pole of battery 
through the lower right hand winding of 
repeating coil 458, winding of supervisory 
relay 459, the upper right hand contact of 
sequence switch can 414 (14 to 16), brush 
448 and terminal 449 of the incoming selec 
to switch, trunk conductor 519, the upper 
contacts of sequence switch caiah 505, brush 
553 and terminal 566 of the final selector 
Switch, trunk conductor 611, the ring con 
tacts of jack J and plug Pring contact of 
key 6i 9, ring strand 620 and thence to 
ground through the armature and front con 
tact of relay 635. The supervisory relay 459 
energizes in this circuit and connects the 
terminals of the central station battery be 
tween the left hand windings of the repeat 
ing coil 45S in such a manner as to cause 

front, contact. 
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current to flow over the trunk line extend 
ing between the incoming selector switch 
and the district selector switch in such a 
direction as to energize the polarized charg 
ing relay 268 at the district selector switch, 
which closes its alternate contact. This cil 
cuit may be traced from the non-grounded 
pole of battely over conductor 460, the up 
pei' left hand contact of sequence switch can 
405 (11 to 16), conductor 426, resistance ele 
ment 425, the upper contacts of sequence 
switch cam 415 (11 to 16), the lower left 
hand winding of repeating coil 458, the 
upper contact of sequence switch can 404 
(11 to 16), trunk conductor 20, bank ter 
miinal 259 and brush 26 of the district, Se 
lector switch, the upper contacts of sequence 
switch call 219, the lowermost right hand 
winding of repeating coil 267, the lower coin 
tact of sequence switch cam 221, the wind 
ings of i'elay 268, the upper contacts of se 
quence switch can 2:20, the uppermost right 
had winding of repeating coil 267, the 
upper contacts of sequence switch cam 218, 
brush 263 and terminal 260 of the district 
selector switch, conductor 419, the lower con 
tact of sequence switch can 403 (11 to 1(3), 
the uppel' left hand winding of repeating 
coil 458, resistance element 424 and thence 
to ground through the armature and con 
tact of relay 459. 

in the ordinary establishment of a suc 
cessful connection the energization of charg 
ing relay 26S closes a circuit for relay 276 
which may he traced from grounded battery 
through contact 298, operated by cam 27S, 
the winding of relay 276, the lower contacts 
of sequence switch cam 224, conductor 229, 
the arisature and contact of relay 268 and 
thence to ground at the upper left hand con 
tact of sequence switch cam 214 (12 to 14). 
Relay 267 energizing in this circuit locks up 
to the circuit independently of contact 29S 
and at its light hand armature and front 
contact, establishes a circuit for charging re 
lay 261 as soon as cam 27 S has opened con 
tact 298 and closed contact 279, this circuit extending from grounded battery through 
the winding of charging relay 261, the right 
hand armature and front contact of relay 
276 and to ground at contact 279. Relay 
261 upon energizing locks up independently 
of can contact 279 over a circuit extending 
through its winding, the upper contacts of 
sequence Switch cam 205 and thence to 
ground through its right hand armature and 

At its left hand armature 
and front contact relay 261 prepares a cir 
cuit for connecting booster battery current 
from the source 2SO to the conductor 118 
for operating the calling subscriber's mes 
sage register 119 following the release of 
the connection by the calling subscriber. 
When, however, the established connection 

has been routed as previously described to 
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an intercepting operator's position, it is not 
desirable to charge the call against the call 
ing subscriber by the operation of his mes 
Sage register 119, and therefore it is essen 
tial that ground be connected to ring strand 
620 of the intercepting cord circuit for only 
a sufficient period of time to trip the ma 
chine ringing but of insufficient duration to 
permit the energization of charging relay 
268 at the district selector for a sufficient 
period to enable the charging relay 261 to 
be energized and locked up. Therefore the 
period during which relay 635 at the oper 
atoi's cord circuit is energized is made less 
than the effective operating time of the 
charging relays at the district selectol'. 

In order therefore that the circuit of re 
lay 635 shall be established for only a spe 
cific period, a circuit is established upon the 
energization of counting relay 632 extend 
ing through the right hand winding of relay 
633, the left hand armature and front con 
tact of relay 632, interrupter 631, the arma 
ture and front contact of relay 628, the 
normal break contacts of the left hand ar 
mature of relay 633, the inner left hand 
armature and front contact of relay 624, 
and thence to ground at the outer armature 
and front contact of relay 612, this circuit 
being effective upon the first closure of the 
contacts of the interrupter following the 
energization of relay 632. Relay 633 upon 
energizing in this circuit locks up through 
its left hand winding its left hand arma 
ture and make contact and thence over the 
circuit previously traced to ground at the 
contact of relay 612. At its rig 
mature and back contact relay 633 opens 
the circuit previously traced through the 
winding of relay 635 whereupon the ground 
connection is disconnected from the ring 
strand of the cord circuit. 
The energization of relay 633 opens at 

the contacts of its left hand armature the 
locking circuit previously traced through the 
windings of relays 630 and 632 and these 
relays become deemergized. At its right 
hand armature and front contact relay 633 
closes a circuit for relay 623 which may be 
traced from grounded battery through the 
left hand winding of relay 623, conductor 
(339, contacts 640 of taiking key 621, con 
ductor 641 and thence to ground at the right 
h armature and front contact of relay 
G 
at its right hand armature and back contact 
opens the circuit previously traced through 
the winding of relay 628 and through the 
lamp 622 and establishes a new circuit for 
the lamp 622 extending from grounded bat 
tery through the lamp, the arnature and 
front contact of relay 623 and thence to 
ground through the right hand holding. 
winding of relay 623. At its left hand 
armature and front, contact relay 623 estab 

ht, hand al 

Relay 623 energizes in this circuit and 

2. 

lishes a circuit for the operator's set con 
itecting relay 642 which may be traced from 
grounded battery through the winding of 
relay 642, the intermediate right hand ar 
mature and front contact of relay 624, the 
left hand armature and front contact of re 
lay 623 and to ground at the outer almature 
and contact of relay 612. Upon the ener 
gization of relay 642 the operator's set, rep 
resented at O. T. is connected through coln 
Eacts of the talking key 621 to the strands 
of the cord circuit. 
The operator may now converse with the 

calling subscriber and inform him that he 
has dialed a number inaccurately and may 
either request, the calling subscriber to re 
store the connection and redial the number 
oi' may, if the subscribel so desires, secure 
the prope' connection for the calling sub 
Scriber. If the Subscriber has dialed the 
number of a line from which service has 
been discontinued and therefore the brushes 
of the final selector switch have been posi 
tioned upon the terminals of such a line 
which now are bank, the intercepting oper 
ator will inform the calling subscribe' of 
the fact that the desired subscribe's service 
has been discontinued or that a new number 
has been assigned. If the called subscriber 
has been assigned a new directory number, 
the operator will give the calling subscriber 
Such information. 
Should the calling subscriber desire the 

perator to extend the connection to the de 
sired line the operator may do so by insert 
ing the calling plug P of her cord circuit 
in jack of a trunk circuit extending into 
an intercepted cordless operator's position 
and will advise the cordless operator as to 
the number of the line desired. The cold 
less operator will then extend the connection 
through an incoming selestor and a final Se 
lector switch to the terminals of the desired 
subscriber's line. The manner in which the 
cordless operator extends such a connection 
is substantially the same as shown and de 
scribed in my co-pending application Serial 
No. 417,422 filed October 16, 1920. When 
the intercepting operator restores her talk 
ing key 621 to its normal position the cir 
cuit of relay 624 is opened and relays 633 
and 642 thereupon become deenergized. 
Relay 623 will remain locked up through 
the supervisory lamp 622 under the control 
of relay 616. In case the operator desires 
to supervise on the established connection 
she will then operate the talking key 621 
which will reestablish the circuit of relay 
624 and since at this time relay 623 is en 
ergized the circuit previously traced for 
relay 642 will be immediately reestablished. 
The calling subscriber upon being advised 

by the operator that he has dialed inaccu 
rately, will restore his receiver to its switch 
hook thereby initiating the release of the 
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established connection. The restoration of 
the receiver to its switch hook now opens 
the circuit of supervisory relay 269, which 
becomes energized following the movement 
of the sequence switch 200 of the districts 
lector into position 10%, and at its ar 
mature and front contact has been main taining a locking circuit for relay .227, over 
its armature and front contact and to 
ground at the armature and front contact 
of relay 227. Relay 269 now deemergizes and 
opens the locking circuit of relay 227 which 
in turn deemergizes closing a circuit fol' 
driving sequence switch 200 out of position 
12 and into position 17, this circuit extend 
ing from grounded battery through the 
winding of the magnet of sequence switch 
200, the left hand contacts of sequence switch 
cam 223 and thence to ground at the back 
contact of the right hand armature of re 
lay 227. Upon leaving position 16, the 
holding circuit extending over the sleeve con 
ductor 118 through the right hand wind 
ing of sleeve relay 226 is opened at Sequence 

is switch cam 203 (134 to 16) and this 

60 

relay 102 at the subscriber's individual line 
switch become deemergized, 

Relay 102 upon deemergizing closes a cir 
cuit for the stepping magnet 105 of the 
switch 100 which circuit may be traced from 
grounded batterythrough the winding, ar 
mature and back contact of stepping magnet 
105, conductor 106, the lowermost armature 
and back contact of relay 102, the right hand 
armature and back contact of relay 101, con 
dictor 125, wiper 112 and thence to ground 
over segment 124. Magnet 105 functions in 
this circuit to step the wipers of the switch 
On around to normal position when its cir 
cuit is opened at segment 124. Upon the 
deenergization of relay 226 with sequence 
switch 200 in position 17 a circuit is closed 
for advancing sequence switch 200 into po 
sition 18, this circuit extending from 
grounded battery through the winding of 
the magnet of sequence switch 200, the up 
per left hand and lower right hand con 
tacts of sequence switch cam 223, and thence 
to ground at the right hand armature and 

50 back contact of relay 226. When sequence 
switch 200 reaches position 18 since at this 
time relay 227 is deemergized, a circuit is 
established for the down drive magnet of 
the district selector which may be traced 
from grounded battery through the winding 
of down drive magnet 283, the upper right 
hand and lower left hand contacts of sequence 
switch cam 223, conductor 275 and fhence 
to ground at the back contact and right 
hand armature of relay 227. Down drive 
magnet 2S3 upon energizing presses the de 
pending operation of the switch shaft 246 
against the constantly rotating dowa drive 
drim 248 thereby causing the movement 

1,594,228 

of the switch shaft downwardly into normal 
position. As soon as the switch shaft reach 
es its normal position, a circuit is closed 'o' 
driving sequence switch 200 out of position 
18 and into position 1, this circuit extending 
from grounded battery through the winding 
of the magnet of sequence switch 200, the 
lower left hand contact of sequence switch 
cam 206, the normal segi ent 2S, of the 
commutator 251, brush 256 and thence to 
ground at the lower left band contact ()f 
sequence switch cam 214. 
As soon as sequence switch 20() of the 

district selector leaves position 14A, the 
circuit previously traced through the test 
brush 257, bank terminal 25S, sleeve con 
ductor 464, the upper contact of Serience 
switch cam 407, conductor 427, the outer 
left hand armature and front contact of 
relay 421 conductor 431, the upper left hi, ind 
gontact of sequence switch cam 409, the ar 
mature and back contact of relay 45.5 and 
thence to grounded battery through the left 
hand winding of relay 421 is opened at the 
contacts of Sequence switch can 215 and 
relay 421 thereupon deemergizes. 
Upon the deemergization of relay 421 busy 

ground potential is connected to the sleeve 
conductor 464 Over the upper contact of se 
quence switch cam 407 (2 to 18), the outer 
armature and back contact of relay 421 and 9: 
the upper left hand and lower right hand 
contacts of sequence switch cam 411 for 
preventing the seizure of the trunk until 
after the incoming selector switch has been 
completely restored to normal. At its inner 
left hand armature and back contaci, relay 
421 closes a circuit extending through the 
upper left hand contact of sequence switch 
can 406 for driving sequence switch 400 out 
of position 16 and into position 1 S. As soon 
as sequence switch {00 reaches position 1S, 
a circuit is closed through the winding of 
the down drive magnet 461, extending fron 
grounded battery through the winding of 
magnet 461 and thence to ground through 
the right hand contacts of sequence switch 
cam 410. Magnet 461 upon energizing 
presses the depending portion of the switch 
shaft. 432 against the constantly rotating 
down drive drum 462 thereby restoring the 
switch shaft to normal position. As soon 
as the Switch shaft reaches its normal posi 
tion, a circuit is closed for driving sequence 
switch 400 out of position 18 and into nor 
mal position. This circuit may be traced 
from grounded battery through the winding 
of the magnet of sequence switch 400, the 
upper right hand contact of sequence switch 
cam 406, normal segment 463 of the commu 
tator 435, brush 441, conductor 437 and 
thence to ground through the lower contact 
of sequence switch cam 410. As soon asse 

ince switch 400 leaves position 18, the cir 
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cuit of the down drive magnet 461 is opened 
to arrest the downward movement of the 
switch shaft and the busy ground potential 
is removed from the sleeve conductor of the 
trunk 419, 420. 
When sequence switch 400 of the incoming 

selector leaves position 163, the circuit pre 
viously traced through the contacts of se 
quence switch cam 412, over brush 442 and 
terminal 451 of the incoming selector, sleeve 
conductor 525, the left hand almature and 
front contact of relay 521, the armature and 
back contact of relay 524 and through the 
left hand winding of relay 521, over which 
circuit relay 521 has been held energized, is 
opened and relay 521 deenergizes closing a 
circuit for energizing relay 518. This latter 
circuit may be traced from grounded battery 
through the left hand winding of relay 518, 
the upper contacts of sequence switch cam 
509 and thence to ground at the armature 
and back contact of relay 521. Relay 518 
upon energizing closes a circuit for driving 
sequence switch 500 out of position 15 and 
into position 16. This circuit may be traced 
from grounded battery through the winding 
of the magnet of switch 500, the lower right 
hand contact of sequence switch cam 512 
(15), the left hand armature and front con 
tact of relay 518 and thence to ground at 
the upper right hand contact of sequence 
switch cam 508. 
When sequence switch 500 leaves position 

15, the energizing circuit of relay 518 is 
opened and since the final selector switch has 
made connection with a trunk line extend 
ing to an intercepting operator's position, 
the holding circuit for relay 518 which is 
Ordinarily closed when connection is made 
with a subscriber's line until after the called 
subscriber has restored his receiver to its 
switch-hook, does not exist at this time. 
This locking circuit may be traced in part 
from grounded battery through the left 
hand contact of sequence switch can 504, 
the right hand winding of relay 518, the 
lower contact of sequence switch cam 510, 
the right hand armature and front contact 
of relay 518, the lower left hand and upper 
right hand contacts of sequence switch caim. 
505, brush 553, bank terminal 566, trunk 
conductor 611, the ring contacts of the plug 
P and the jack J, ring strand 620 of the 
intercepting operator's cord circuit, the 
lower left hand winding of repeating coil 
617 and thence to the outer left hand arma 
ture of relay 614. This circuit is open at 
this point since relay 614 is at the time en 
ergized. The locking circuit for relay 518 
is held open when the final Selector Switch 
makes connection with an intercepting op 
erator's position in order that the final se 
lector may be released by the calling sub 
scriber without waiting for the intercepting 

Operator to take down the connection at her 
position. 

pon the deemergization of relay 518 a. 
circiit is closed through its left hand arma 
tle and back contact for driving sequence 
switch {00 out of position 16 and into posi 
tion. 17. This circuit may be traced from 
grounded battery through the winding of 
the magnet of switch 500, the upper light 
land contect of sequence switch cal) 512 
(16), the left hand a mature and back con 
tact of relay 518 and thence to ground at 
the uppei Fight hand contact of sequence 
switch can 508. 
sequence switch 500 is driven into position 18 
Over a circuit extending through its magnet 
winding, the lower right hand and upper 
left hand contacts of sequence switch can 
509, and to ground at the right hand arma 
ture and back contact of relay 524. When 
sequence switch 500 reaches poistion 18, a 
circuit is closed for down-drive magnet 544 
extending from grounded battery through 
the winding of magnet 544, the lower right 
hand contact of sequence switch cam 511 
(18), the uppel' right hand contact of Se 
quence switch can 507 (18) and thence to 
ground thi'Otigh the upper left hand contact 
of sequence switch can 506. As soon as 
switch shaft. 527 Feaches normal position a 
circuit is closed for driving sequence switch 
300 out of position 18 and into normal posi 
tion i, this circuit extending from grounded 
battery through the magnet, winding of 
switch 500, the upper left hand contact of 
sequence. Switch can 512 ( 18), conductor 
546, inorinal commitator segment, 547, brush. 
538, conductor 533 and thence to ground at 
the upper contact of sequence switch can 
506. The final selector switch and its as 
sociated circuits ai'e how in normal position. 
During the restoration of the final selector 
Switch to normal position, the trunk extend 
ing to multiple terminals in the banks of all 
incoming selector switches having access 
thereto, is held busy by ground potential 
connected to the sleeve conductor 325 of fine 
tiunk, over the left hand armature and back 
contact of relay 521 and the uppel' left hand 
contact of sequence switch can) 514 (2 
to 18). 
As soon as the seq: ence switch of the final 

selector leaves position 163, the circuit over 
which sleeve relay 605 of the trunk 610, 611 
has been held energized is opened at the 
lower right hand contact of sequence switch 
can 513 and relay 605 thereupon becomes de 
energized, opening the locking circuit of cut 
off relay 607. Relay 607, however, remains 
energized intil the intercepting operator 
withdraws the plug P from the jack J. 
Following the termination of the conversa 
tion between the intercepting operator and 
the calling subscriber, the intercepting op 
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erator proceeds to take down the connec 
tion at her position by withdrawing the plug 
P from the jack J and if she has extended 
the connection for the calling subscriber by 
withdrawing calling plug P from jack J. 
The withdrawal of plug P from jack J. 
opens the circuit previously traced through 
the windings of relays 607, 612 and 613. 
Relay 607 upon deenergizing retracts its 
armatures and prepaires the circuit for trunk 
lamp 608 so that this lamp may be lighted 
upon a new connection incoming to the op 
erator's position. The deemergization of re 
lay 613 opens the circuit previously traced 
through the winding of relay 614 and this 
relay deemergizes opening the circuit of re 
lay 616. The deemergization of relay (316 
opens the locking circuit of relay 623 which 
thereupon releases. The circuits at the op 
erator's position are now restored to normal 
position. 

If the operator has not taken down the 
connection at the time the calling subscriber 
causes the release of the selector switches 
then, when the final selector switch is re 
stored to normal position, the circuit pre 
viously traced over the tip strand 618 of the 
cord circuit and through the right hand 
winding of relay 616 is opened at the brush 
552 of the final selector switch. Relay 616 
upon deenergizing closes a circuit for the 
supervisory lamp 622 which may be traced 
from grounded battery through the almp 
622, the left hand armature and back con 
tact of relay 616 and thence to ground at 
the inner armature and contact of relay 612. 
The operator noting the illumination of 
lamp 622 proceeds to take.down the connec 
tion in the manner previously described, 

In the previous description it has been 
explained how a connection to a bank ter 
minal in a final selector switch is trunked to 
the intercepting operator's position when 
the call has been set up entirely by mechan 
ical means through the act of the calling 
subscriber. It is also possible that final se 
lector switches may be set upon blank ter 
minals in connections which have been es 
tablished through a semi-mechanical oper 
ator's position or from a long distance posi 
tion through a cordless operator's position. 
In Figure 7 circuits have been diagrammati 
cally shown illustrating the manner in 
which calls may be extended from a semi 
mechanical operator's position O' to the in 
tercepting operator's position O and from a 
long distance toll operator's position O' 
through the cordless operator's incoming se 
lector switch 750 to the intercepting opera 
tor's position. A calling subscriber such as 
the subscriber. A may desire to have the 
semi-mechanical operator establish a con 
nection for him and in the well known man 
ner causes the extension of a connection 
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from his line through his individual line 
switch 100, the district selector switch 25(), 
and the trunk 700 to the operator's position 
O'. The operator at position O' then sets 
up the number of the desired line upon the 
sender 701 which through the semi-mechan 
ical district selector 725, the inconing selec 
to 450 and the final select or 55 () proceeds 
to extend the connection to the terminals of 
the desired line. If the seni-lechanical op 
erator misunderstands the instructions of 
the calling subscribe' or sets up the number 
incorrectly upon the sende: ()1. the final se 
lector switch 550 may be set upon hlank 
terminals appearing in its bank and in sub 
stantially the same manner as previously de 
scribed the connection will be extended to a 
trunk line 611, 612 extending to the inter 
cepting operator's position O. When a con 
nection is so extended to the intercepting 
Operator's position, the intercepting opera 
tol answers in substantially the same man 
ner as previously set forth. 

If a subscriber B in a distant exchange de 
sires a connection with a subscribe's line 
terminating in the bank termina is of final 
selector switch 550, sich connection may be 
established in the well known nanner over 
a toll line through the 'ecording toll opera 
tol's cord circuit O' thence over a long dis 
tance cordless trunk O2 and 703 extending 
to a cordless position O". The cord less op 
erator then receives instructions f'() the 
toll operator and sets up upon her sender 
704 the designation of the desired line ter 
minating in the final selector switch 5:5). 
The sender 704 then controls the setting of 
the cordless incoming switch 50 and the 
final selector switch 550 to select tellinals 
of the desired line. If the cord less operator 
misunderstands the directions given to her 
or inaccurately sets up the number on the 
sender 704, the final selector switch 55 () may 
be set upon blank terminals appearing at its 
terminal bank and in such event, the cinnec 
tion will be extended over trunk (311 (312 
to the intercepting operator's position () as 
previously described. 

In order that the intercepting operator 
may be able to recall the operator at the 
semi-mechanical position O' or the operator 
at the toll position O' when connections are 
extended to her position through either of 
these positions her cord circuit is provided 
with a flashing recall key 619. Referring to 
Fig. 7 taken in connection with Figs. 4, 5 
and 6, when the key 619 is depressed, the tip 
and ring strands of the cord circuit are 
opened and if the call has been extended 
from the long distance operator's position 
O°, the opening of the strands of the cord 
circuit at key 619 will cause the operation 
of the supervisory relay at position O° in 
the well known manner to give the long dis 
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tance operator the usual recall signal. If 
the call has been extended to an intercept 
ing operator's position through a semi 
mechanical operator's, position such as O'. 
the depression of the key is without effect at 
the semi-mechanical operator's position O’. 
When, however, the key is depressed a cir 
Cuit is established for the slow to release re 
lay 643 which may be traced from ground 
through contact 644 of key 619 and to 
grounded battery through the winding of 
relay 643. Relay 643 upon energizing 
closes a circuit for relay 623 extending from 
grounded battery through the left hand 
winding of relay 623 and thence to ground 
at the left hand armature and front contact 
of relay 643. This circuit is closed at this 
time in order to maintain relay 623 ener 
gized,as when key 619 is depressed the cir 
cuit through relay 616 is opened and the 
holding circuit of relay 623 is thereby 
opened at the armature and front contact of 
relay 616. 

Relay 643 at its right hand armature and 
front contact closes a circuit for relay 635 
which may be traced from grounded battery 
through the winding of relay 635, the inner 
left hand armature and front contact of re 
lay 614 and thence to ground at the right 
hand armature and contact of relay 643. 
Relay 635 upon energizing connects ground 
through resistance element 638, to the ring 
strand 620 of the cord circuit, but this ground 
connection is without effect until key 619 is 
released. When key 619 is released this 
ground connection is rendered effective for 
completing the circuit of Supervisory relay 
459 at the incoming selector switch 450 in 
the manner previously described and this 
circuit is maintained until relay 643 releases, 
the relay 643 deenergizing as soon as the key 
619 is restored and contacts 644 of the key 
are opened. The circuit of relay 459 is 
therefore maintained during the releasing 
period of slow to release relay 643. Super 
visory relay 459 upon energizing establishes 
a circuit extending through the windings of 
polarized supervisory relay 705 at the semi 
mechanical operator's position O' (Fig. 7) 
which may be traced from grounded battery 
(Fig. 4) over conductor 460, the upper left 
hand contact of sequence switch cam 405, 
conductor 426, resistance element 425, the 
upper contacts of sequence switch cam 415, 
the lower left hand winding of repeating 
coil 458, the upper contact of sequence 
switch cam 404, conductor 420, bank termi 
nal 259, brush 706 (Fig. 7), the right hand 
contact of sequence switch cam 707, the 
lower right hand winding of repeating coil. 
708, the contact of sequence switch cam 709, 
the windings of polarized relay 705, the con 
tact of sequence switch cam 710, the upper 
right hand winding of repeating coil 708, 
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the upper contact of sequence switch 
cam 711, brush 712, bank terminal 260, 
trunk conductor 419, the lower contact of 
sequence switch cam 403 (Fig. 4), the up 
per left hand winding of repeating coil 458, 
resistance element 424, and thence to ground 
at the armature and contact of supervisory 
relay 459. The current flowing through 
the windings of supervisory relay 705 is 
now in such a direction as to cause this relay 
to open the circuit of the usual supervisory 
lamp at the operator's position O'. The 
circuits at the semi-mechanical operator's 
position may be substantially the same as 
disclosed in my co-pending application Se 
rial No. 417,421 filed October 16, 1920. The supervisory lamp at position O' may thus be 
made to flash each time the intercepting op 
erator at position O' depresses and releases 
the key 619. The operator at position O' 
noting the flashing of the lamp then throws 
her talking key and a talking circuit is then 
established between the operator's position 
O' and the intercepting position O as soon 
as the operator at position O depresses the 
talking key 621. 
Should the intercepting operator depress 

the flashing recall key 619 through error on 
a call which has been extended to her posi 
tion from a subscriber in a full mechanical 
office the depression and release of the key 
and the consequent connection of ground to 
the ring strand of the cord circuit will not 
cause the effective operation of polarized 
charging relay 268 at the district selector 
switch 250 for charging a call against the 
calling subscriber, since the connection of 
the ground is for a period measured by the 
releasing time of slow to release relay 643 
which is of too short duration to enable relay 
268 to establish a circuit for energizing and 
locking up the charging relay 261. 
The cord circuits at the intercepting op 

erator's position O are arranged for origi 
nating and answering other calls which the 
operator may desire to make from her posi 
tion or calls which may come into her posi 
tion over other trunks such as verifying 
trunk circuits or other miscellaneous tie 
lines. When the operator answers a call 
upon a verifying trunk line or tie line suf 
ficient current does not flow over the sleeve 
conductor 614 to cause the energization of 
marginal relay 613 and therefore relay 614 
does not become energized and talking cur 
rent is therefore supplied to the answering 
strands of the cord circuit from grounded 
battery through the left hand winding of 
relay 616 and the outer left hand armature 
and back contact of relay 614, and from 
ground through the inner right hand arma 
ture and back contact of relay 614. Since 
at this time relay 614 is not energized the de 
pression of key 619 is without effect upon 
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the relay 635. When the operator depresses 
the talking key 621, a circuit is closed for relay 624 as previously traced, whereupon a 
circuit is established for relay, 645 which 
may be traced from grounded battery 
through the winding of relay 645, the left 
handarmature and normal contact of relay 
633 the inner left hand armature and front 
cóntact relay 624 and thence to ground at 
the outer armáture and contact of relay 612. 
Relay 645, upon energizing, establishes a 
circuit for relay 633 which may be traced from grounded battery through the winding 
of relay 633, the armature and front contact 
of relay. 645, the outer right hand armature 
and front contact of irelay 624, the outer 
light hand armature and back contact of 
relay 614, and thence to ground at the outer 
almature and front contact of relay 612. 
In the manner previously described relay 
633 then establishes a circuit for relay 623 
which in turn closes a circuit for relay 642. 
Relay 642 upon enei'gizing connects the op 
ei'ator's set O. T. through contacts of talking 
key 621 to the stands of the cord circuit. 
The operator's telephone set is therefore con 
nected to the strands of the cord circuit withoit waiting for the ielays 630 and 632 to 
energize and therefore no delay is occasioned 
in establishing the connection. The relay 
645 is inade slightly slow to energize in or 
der that the Felay 614 may have time to en 
eigize in case the operator makes connection 
with an intercepting tilink such as 610, 611 
beforeirelay 645 closes the alternate circuit for relay 633. 
The operatoi may complete calls with the 

cord circuit by the insertion of plug P in the 
E of an outgoing trunk. The inser ion of plug P closes a circuit for sleeve 
relays 646 and 647 which may be traced 
from grounded battery through the wind 
ings, of relays'646 and 647 thence to ground 
over the sleeve contacts of plug P and jack ". The current flowing over this circuit is 

ufficient to energize marginal relay 647, 
bit relay 646 energizes and at its right hand 
trihattlie and front contact closes the tip sti'ahd of the cord circuit and at its left hand 
irmatiite and front contact closes a circuit hit the calling supervisory lainp 648. When 
lie call upoi the outgoing tilink is answered 
supervisory relay 649 becomes energized in 
the well kiosynmanner and opens the cir 
cuit of lamp 648. 
Should the intercepting operator through 

listake attempt to answer a call on an inter 

60 

cepting tirunk by inserting the calling plug 
Eiji the jack J; the circuit closed over the 
sleeve contact of jack J and plug P and S. 

... though the windings of relay 646 and 647 
will not cause connection of ground over the 
conductor. 611 of the intercepting trunk 
which might cause a false registration of a 
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call on the calling subscriber's message regis- 65 
ter, since marginal sleeve 'elay 647 will be 
energized in this circuit and will close a 
circuit for relav 650 which will open the 
Jing strand of the cord circuit and thereby 
prevent the connection of ground through 
the winding of supervisory relay 649, the 
ring contacts of plug P and jack J and 
through the winding of supervisory relay 
459 at the incoming selector switch. 

If the verifying operator has answered the 
call upon a verifying trunk line or other 
tie line and the operator at the distant end 
of such trunk line o' tie line desires to re 
call the intercepting operator the circuit of 
1'elay 616 is intermittently opened at the dis 
tant operator's position by the operation of 
a flashing key at such position or the with 
du'awing of the plug from the jack at the 
outgoing end of the trunk circuit or tie line. 
Upon the deemergization of relay 616, the 
locking circuit of relay 623 is opened at the 
armature and front contact of relay 616. 
When relay 616 reenergizes, relay 623 now 
being deemergized, a circuit is established for 
lamp 622 extending through the armat tre 
and front contact of relay 616, the right 
hand armature and back contact of relay 
623, the oriter left hand armature and back 
contact of relay 624, conductor 625, the 
Winding of relay 626 and thence to ground 
through the interrupter 627. 
The lamp 622 is thereupon flashed until 

the Qperator listens in upon the connection 
by throwing the talking key 621 into its 
talking position, when in the manner previ 
ously described relay 624 becomes energized 
and at its outer left hand armature and back 
contact opens the flashing circuit of lamp 
622. 

In the foregoing description the invention 
has been described in connection with inter 
cepting trunks extending to blank terminals 
appearing in final selector switches, but it 
is to be understood that the invention is 
equally applicable in connection with the 
extension of connections from blank termi 
nals appearing in the banks of incoming 
selector switches over intercepting trunk 
lines to the intercepting operator's position. 
If it is assumed that no lines have been in 
stalled in the exchange whose numbers are 
above 8999 then the groups of terminals of 
the incoming selector which would normally 
have access to final selector switches in which 
such lines would appear would be blank. 
A subscriber who inadvertently dials such a 
lumber and sets the brushes of an incoln 
ing selector switch upon such a blank ter. 
ninal would, then have his line connected 
in Substantially the manner hereinbefore see 
forth from such blank terminals over inton'. 
cepting trunks directly to an intercepting operator's position. 
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What is claimed is: 
1. In a telephone exchange system, a call 

ing subscriber's line, automatic switching 
mechanism for extending a connection from 
said line to a desired subscriber's line, tel 
minals in the terminal banks of said switch 
ing mechanism to which no subscribe's 
lines are connected, an operator's position, 
trunk lines extending from a portion only 
of said terminals to such operator's position, 
means for controlling said switching mecha 
nism and means effective when said switch 
ing mechanism is operated by said control 
ling means to make connection with one of 
said terminals to which no subscribers' lines 
are connected to cause said switching mech 
anism to connect with an idle one of said 
fru' k lines. 

2. In a telephone exchange system, a call 
ing subscriber's line, automatic switching 
mechanism for extending a connection from 
said line to a desired subscriber's line, a plu 
rality of terminals in the terminal banks of 
said switching mechanism to which no Sub 
scribers’ lines are connected, an operator's 
position, trunk lines extending from a par 
tion only of said terminals to said opera 
tor's position, means for controlling said 
Switching mechanism and means effective 
when said switching mechanism is operated 
by said controlling means to make connec 
tion with one of said terminals to which no 
subscribers' lines are connected to cause said 
switching mechanism to connect with an 
idle one of said trunk lines. 

3. In a telephone exchange system, a call 
ing subscriber's line, automatic switching 
mechanism for extending a connection from 
said line to a desired subscriber's line, a 
plurality of terminals in the terminal banks 
of said switching mechanism to which no 
subscriber's lines are connected, an opera 
tor's position, trunk lines extending from a 
portion only of said terminals to said opera 
tor's position, means for placing a perma 
nent busy condition on the remainder of 
said terminals, means for controlling said 
switching mechanism and means effective 
when said switching mechanism is operated 
by said controlling means to make connec 
tion with one of said terminals to which no 
subscribers' lines are connected to cause 
said switching mechanism to connect with 
an idle one of said trunk lines. 

4. In a telephone exchange system, a call 
ing subscriber's line, selector switches and 
a connector switch for extending a connec 
tion from said line to a desired subscriber's 
line, a plurality of terminals in the bank of 
said connector switch to which no sub 
scribers' lines are connected, an operator's 
position, trunk lines extending from a por 
tion only of said terminals to said operator's 
position, means for controlling said switches 
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and means effective when said connector 
switch is operated by said controlling means 
to make connection with one of said latter 
terminals to cause said connector switch to 
connect with an idle one of said trunk lines. 

5. In a telephone exchange system, a 
calling subscriber's line, selector switches 
and a connector switch for extending a con 
nection from said line to a desired sub 
scriber's line, a plurality of terminals in the 
terminal bank of said connector switch to 
which no subscribers' lines are connected, an 
operator's position, trunk lines extending 
from a portion only of said terminals to 
Said operator's position, means for placing 
a permanent busy condition on the re 
mainder of said terminals, means for con 
trolling said switches and means effective 
when said connector switch is operated by 
said controlling means to make connection 
with one of said latter terminals to cause 
said connector switch to hunt over all ter 
minals upon which said busy condition ap 
pears and to connect with an idle one of 
said trunk lines. - 

6. In a telephone exchange system, a call 
ing subscriber's line, selector switches and 
a connector switch for extending a connec 
tion from said line to a desired subscriber's 
line, a plurality of terminals in the terminal 
bank of said connector switch to which no 
subscribers' lines are connected, an operator's 
position, a group of trunk lines extend 
ing from a portion only of said terminals to 
said operator's position, means for placing 
a permanent busy condition on the re 
mainder of said terminals, means for con 
trolling said switches, means effective when 
said connector switch is operated by said 
controlling means to make connection with 
one of said latter terminals to cause said 
connector Switch to hunt over all terminals 
upon which said busy condition appears and 
over the terminals of the busy trunk lines 
of said group and means associated with said 
connector switch for transmitting a busy 
signal to said calling subscriber's line if all 
trunk lines of said group are busy. 

7. In a telephone exchange system, a tele 
phone line, an automatic switching mech 
anism for extending a connection from said 
line, terminals in the terminal banks of said 
switching mechanism to which no service 
lines are connected, an operator's position, 
trunk lines extending from a portion only of 
said terminals to such operator's position, 
means for controlling said 'switching mech 
anism and imeans effective when said switch 
ing mechanism is operated by said con 
trolling means to make connection with one 
of said first mentioned terminals to cause 
said switching mechanism to connect with an 
idle one of said trunk lines. 

8. In a telephone exchange system, a tele 
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phone line, an automatic switch for extend 
ing a connection from said line, terminals 
in the terminal bank of said switch to which 
no connections extend, an operator's posi 
tion; trunk lines extending from other bank 
terminals to said operator's position, means 
for controlling said switch and means effec 
tive when said switch is set by said con 

trolling means upon one of said first men 
tioned terminals for causing said switch to 10 
connect with an idle one of said trunk lines. 

in witness whereof, I hereunto subscribe 
my name this 23rd day of November A. 
D., 1920. 

JOHN W. GOODERHAM. 


