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This invention relates to telephone systems 
in which connections are established by 
means of automatically operable apparatus 
and has for its object to increase the flexi 
bility and efficiency of such apparatus. 
With the expansion of telephone systems 

and the inclusion of Systems employing dif 
ferent kinds of apparatus in the same ex 
change area, it has become necessary to pro 
vide means for interconnecting such Systems. 
This problem may be conveniently solved by 
the use of tandem distributing points into 
which calls may be routed and at which 
equipment may be provided for reaching any 
type of office. 
The present invention contemplates the 

provision of a register sender in which the 
numbers of wanted subscribers may be reg 
istered and by which calls may be extended 
to wanted subscribers’ offices where they may 
be completed by revertive pulses or simulated 
dial pulses or to which the number may be 
transmitted by means of dial pulses, code 
pulses or automatically generated voice cur 
rents. 
In the embodiment disclosed herein by Way 

of example the numerical values of the dial 
pulses and the voice currents are controlled 
by the registers and the same apparatus is 
used to successively associate the pulsing and 
voice current generators with the connection 
and with the registers. This embodiment 
also provides for transmitting a variable 
number of sets of pulses corresponding to 
certain digits of the office code as well as 
the number of the subscriber. 

In the establishment of a connection the 
subscriber originating a call will cause the 
registration of the number of the Wanted sub 
scriber on the registers of the sender of his 
local office. That sender will thereupon all 
tomatically cause the selection of a trunk 
outgoing to the tandem office and Will trans 
mit the recorded designation to the tanden 
sender associated with the Selected trunk. 
When the code digits have been recorded a 
decoder is associated with the tandem Sender 
and the office designation decoded into a set 
of registrations for controlling the selection 
of the proper office and the activation of the 

necessary equipment for controlling the op 
eration of the apparatus at the selected office. 
If the call is to be extended to a panel type 
office the counting relays are operated in ac 
cordance with revertive pulses from the dis 
tant office to determine the extent of motion 
of the selectors thereat. If the call is to be 
extended to a step-by-step type ofice a puls 
ing interrupter is rendered effective to trans 
mit simulated dial pulses to the distant office. 
If the distant office is a manual office equipped 
with relay call indicators, a code impulser 
is employed, and if the distant office is a man 
ual office not so equipped, a mechanism for 
generating and transmitting voice currents 
is taken into use. Under some circumstances, 
the connection may be extended directly to 
an operator without the use of either of these 
transmitting mechanisms. 
The invention will be more clearly under 

stood from a detailed consideration of the 
operation of the system as a whole. The 
drawings which set forth the invention in 
clude the following figures: 

Fig. 1 shows in diagrammatic form the 
selectors and sender at the local office of the 
calling subscriber; 

Fig.2 shows a district selector; 
Fig. 3 shows a call announcement trunk 

circuit for completing connections; 
Fig. 4 shows an emergency listening ar 

rangement for use in connection with the 
trunk of Fig. 3; 

Fig. 5 shows an operator's telephone cir 
? for use in connection with the trunk of 
ig. 3; 
Figs. 6, 7 and 8 show a link circuit for 

associating the district selector of Fig. 2 with 
the sender; 

Figs. 9 and 10 show certain control relays 
at the sender; 

Figs. 11, 12 and 13 show a part of the in 
coming registers and the transfer relays; 
Fig.14 shows the counting relays which 

control selection; 
Fig. 15 shows the relay call indicator im 

pulser sequence switch; 
Figs. 16, 17 and 18 show the remainder of 

the incoming registers and certain relays con 
trolled thereby; 
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Figs. 19 and 22 show the sender controlling 
sequence switches; 

Figs. 20 and 21 show the selection control 
registers of the sender; 

Figs. 23, 24 and 25 show the relays which 
control the transmission of step-by-step 
pulses or call announcement; 

Fig. 26 shows the call announcer mecha 
nism and control relays; 

Figs. 27, 28, 29 and 30 show the decoder 
connector and its control circuits; 

Figs. 31, 32 and 33 show the Outgoing reg 
isters of the decoder; 

Fig. 34 shows the incoming registers of the 
decoder; 

Fig. 35 shows the control relays of the 
decoder; 

Fig. 36 shows the cross-connecting rack of 
the decoder; 

Figs. 37 and 38 show the decoding relays 
of the decoder; 

Fig. 39 shows diagrammatically the ter 
minating equipment at a panel type office; 

Fig. 40 shows diagrammatically the ter 
minating equipment at a step-by-step office; 

Fig. 41 shows diagrammatically the ter 
minating equipment at a relay call indicator 
office; 

Fig. 42 shows the manner in which the 
related drawings should be arranged. 

Eatension of call. to usanted office 
When the subscribed at substation 100 

Originates a call, his line is extended by 
means of line finder 110 to the Sender 120 and 
district selector 130. He manipulates his 
dial in accordance with the designation of the 
Wanted subscriber and this designation is re 
corded on the registers of the sender and is 
translated or decoded to determine the na 
ture of the Wanted office and the route by 
which it is to be reached. Assuming that 
the Wanted Subscriber is reached through a 
tandem office, the sender then controls the 
district Selector 130 and the office selector 140 
to Select a trunk outgoing to the tandem of 
fice and terminating in district selector 200. 
The operations which take place at the orig 
inating office are essentially the same as de 
Scribed in U. S. Patent 1,589.402, granted to 
O. H. Kopp, June 22, 1926. 
When the trunk is found, a relay is con 

nected across the tip and ring conductors at 
the Sender completing a circuit from battery 
through the right winding of relay 201, lower 
right and upper left contacts of cam 202, over 
the tip conductor through the office selector 
140 and district selector 130 to the relay of the 
Sender 120 and back over the ring conductor 
of the district Selector 130 and office selector 
140 lower left and upper right contacts of 
can 203, left winding of relay 201, to ground. 
Relay 20 Operates, closing a circuit from 
battery through the winding of relay 204, 
front contact of relay 201, right contacts of 
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cam 205 to ground. Relay 204 in operating 
disconnects ground from conductor 209 to 
mark the district to the district finder 600 
of the link. It also closes an obvious circuit 
for relay 207. Relay 207 connects ground 
from the left back contact of relay 212, right 
front contact of relay 20, lower contacts of 
cam 211 to start conductor 210 leading to the 
start circuit of Fig. 8. 
The start circuit serves to connect the dis 

trict selectors One at a time with link cir 
cuitsas they become available. ihe SelectO'S 
and links are normally divided into two 
groups and the start circuit controls transfer 
between groups when necessary because of 
trouble or busy conditions. A similar start 
circuit is disclosed in U. S. Patent 1,567,072, 
granted December 29, 1925 to W. H. Matthies. 
The link circuit sequence switches stand, 

When Out of use, in position 9 or 18 and are 
advanced one at a time to position 1 or 10 
to allot the link for use. Assuming that the 
link shown in Figs. 6 and 7 is ready for use, 
the connection of ground to conductor 210 
completes a circuit extending through jack 
801, upper back contact of relay 802, Outer 
upper back contact of relay 803, right con 
tacts of can 701 to the winding of relay (301 
and battery. Relay 601 closes a circuit from 
ground at its middle lower contact to the up 
per winding of relay 602 and battery. Relay 
601 also closes a locking circuit for itself over 
commutator strip 603, brush. 605, upper light 
contact of calm 704, right contact of calm 703, 
to ground at the inner upper contact of relay 
602. Relay 602 locks through its lower wind 
ing and inner lower contact, contact of cam 
702, light contact of calm 703 to ground at 
the inner upper contact of relay 602. With 
relays 601 and 602 operated, a circuit is closed 
from battery over the middle lower contact 
of relay 804, lower winding of relay 803, low 
ermost front contact of relay 601, outer lower 
contact of relay 602, lower right contact of 
can 704, right contact of cam 03 to ground 
at the illner upper contact of relay 602. Re 
lay 601 also closes a circuit from battery 
through the up-drive magnet 604 of the dis 
trict finder 600, inner lower front contact 
Of relay 601, to ground over the locking cir 
cuit of relay 602. District finder 600 is 
imoved up Ward under the control of this ciri 
Cuit in Search of the district selector marked 
by the absence of ground on the terminal 
served by brush. 607. Relay 803 locks through 
its upper winding and inner upper contact, 
back contact of relay 805 to ground at key 
806. It also closes a circuit from ground 
at its inner lower contact through the wind 
ing of relay S07. In addition it opens the en 
'el'giiZing circuit Of Irelay 601. As the district 
finder moves upward, relay 601 is held op 
erated between segments of commutator 603, 
Ovel the lower back contact of relay 606 and 
brush 607 of the district finder to ground in 
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the district selector circuits other than that 
of Fig. 2. 
When the district selector 200 has been 

found, relay 601 releases as soon as it moves 
Off the conducting segment of commutator 
603. The release of relay 601 opens the cir 
uit of up-drive magnet 604 and brings the 

district finder to rest. It also closes a circuit 
from battery through the winding of sequence 
Switch magnet 700 of the link circuit, lower 
back contact of relay 601, outer lower front 
contact of relay 602, lower right contact of 
can 704, right contact of cam 703 to ground 
at the inner upper front contact of relay 602. 
Sequence switch 700 is advanced to position 
2 in this circuit. As soon as relay 601 re 
leases, ground is connected to brush 607 over 
the inner lower back contact of relay 606, 
upper back contact of relay 601 upper right 
contact of can 704, right contact of cam 703 
to ground at the inner upper front contact of 
relay 602, to prevent another district finder 
from selecting this set of terminals. With the 
link sequence Switch 700 in position 2, this 
circuit is grounded over the right contact of 
calm 714. A circuit is closed in position 2 
of Sequence switch 700 from ground over the 
upper left and lower right contacts of cam 
705, contact of jack 70S, lower left and upper 
right contacts of can 709 to the winding of 
the relay corresponding to relay 602 in the 
next link, to allot that link provided its se 
gence Switch is standing in position 9 or 18. 
f not, the circuit extends over the lower right 

contact of cam 709 to the next link which will 
be allotted if ready. 
With Sequence switch 700 in position 2, a 

circuit is closed from ground at the right 
contact of relay 807, through resistance 808, 
winding of relay 805, left contacts of cam 712, 
brush 608 of the district finder, conductor 214, 
left contacts of can 215 to the right winding 
of relay 212 and battery. Relay 212 locks 
over is inner right front contact to ground 
over the left contacts of cam 213, and extends 
this locking ground back to the winding of 
relay 805 which now operates in series with 
battery and resistance 809. Relay 212 dis 
COhinects ground from the start conductor 
210 and closes a circuit from ground at its 
left front contact over the lower left contact 
of Cam 216, to the winding of sequence switch 
magnet 206 and battery, advancing the se 
quence Switch to position 3. As soon as se 
Clience Switch 206 leaves position 1, ground 
is connected over the left contact of calm 217 
lower right contact of cam 218 to conductor 
209 to prevent the selection of this district by 
an V other district finder. 
The Operation of relay 805 as above de 

Scribed, closes a circuit from ground over 
key 806, front contact of relay 805, contacts 
of cam 13, winding of relay 609, resistance 
682, and battery. Relay 609 locks over its 
middle lower front contact to ground over 

3 

the contacts of cam 714. It also extends this 
ground over its inner lower front contact, 
upper contacts of cam 715 to the winding of 
Sequence switch magnet 700 and battery, ad 
vancing sequence switch 700 to position 3. 
This sequence switchisimmediately advanced 
to position 4 Over the upper right contact of 
cam 717, lower back contact of relay 611 to 
ground over the right contacts of cams 703 
and 714. The operation of relay 805 opens 
the locking circuit of relay 803 and that relay 
releases, in turn releasing relay 807. Relay 
805 releases as soon as sequence switch 700 
leaves position 2. When sequence switch 700 
reaches position 3, relays 609 and 602 release. 
In position 4 of sequence switch 700 the 

link circuit hunts for an idle sender. A cir 
cuit is closed from battery, through the lower 
winding of relay 612, upper left and lower 
right contacts of cam 716, lower back con 
tact of relay 611 to ground over the right 
contacts of cams 703 and 714. Relay 612 
closes a circuit from battery through the 
lower winding of relay 610, contacts of cam 
718, Outer upper front contact of relay 612, 
upper back contact of relay 611, lower back 
contact of relay 609 to ground over the right 
contacts of cams 703 and 714. When sequence 
switch 700 reaches position 334 a circuit is 
closed from battery through the upper wind 
ing of relay 602, lower left contact of cam 
704 to ground at the contacts of cam 714. 
With relays 612 and 602 operated, a circuit 
is closed from battery through the lower 
winding of relay 611, outer upper contact of 
relay 602, upper winding of relay 611 to 
ground at the inner upper front contact of 
relay 612. Relay 611 being marginal does 
not operate in this circuit but an additional 
circuit is closed in parallel with the upper 
winding of relay 611 through the middle 
winding of that relay, contacts of cam 719, 
Outer upper back contact of relay 609 to brush 
613 of the sender finder. When relay 610 
operated, it closed a circuit from battery 
through the winding of up-drive magnet 614, 
Outer lower back contact of relay 606, inner 
upper back contact of relay 609, outer upper 
front contact of relay 610, lower left contact 
of can 704, to ground at the right contact of 
cam 714. The sender finder 615 is advanced 
in search of an idle sender under the control 
of magnet 614. 
An idle Sender is characterized by battery 

through a resistance, such as resistance 903, 
connected to the terminal to which brush 613 
has access. ASSuming that the sender shown 
is the first idle Sender, when brush 613 en 
gages the corresponding terminal leading to 
this sender, a circuit is closed from battery 
through resistance 902, upper back contact of 
relay 901, contact of relay 900, brush 613, 
and thence to the middle winding of relay 
611 as above traced. Relay 611 now oper 
ates and closes a locking circuit for itself 
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from battery through its middle winding as 
above traced and thence over its upper front 
contact, lower back contact of relay 609, to 
ground over the right contacts of cams 703 
and 714. It also opens the circuit of relay 
610 but relay 610 remains operated over the 
lower contacts of caim 720 until brush 617 
moves off the conducting segment of Com 
mutator strip 616 thuis insturing that the brush 
set is properly centered. When relay 610 
releases it opens the circuit of the up-drive 
magnet 614 and brings the Sender finder 615 
to rest. It also releases relay 612 which is 
made slow to release to provide ample time 
for relay 611 to operate and lock. Relay 611 
also closes a circuit from battery through 
the winding of sequence switch imaginet 700, 
lower right contact of calm 717, upper back 
contact of relay 612 as soon as that relay 
releases, lower front contact of relay 611 to 
ground over cams 03 and 14, advancing 
sequence switch 700 to position 5. As soon 
as sequence switch 700 leaves position 4 relay 
602 releases. 
With sequence switch 700 ilin position 5, a 

circuit is closed from ground through the 
lower and middle windings of relay 905, inner 
upper contact of relay 904, lower back con 
tact of relay 903, conductor 919, brush 619, 
of the sender finder, upper winding of Irelay 
612, contacts of can 721, brush 618, conductor 
221, lower left and upper right contacts of 
cam 220 to the winding of relay 208 and bat 
tery. Relay 20S operates in this circuit and 
connects grond over its right front contact, 
lower contacts of calm 222, to the left wind 
ing of relay 212 and battery. Relay 212 in 
operating connects ground over its left front 
contact, lower left contact of calm 216 to the 
winding of sequence switch magnet 206 and 
battery, advancing the sequence switch to 
position 4. 

Relay 905 also operates in the circuit of 
relay 20S, in turn operating relay 906 and 
relay 907. Relay 907 operates relay 908 
which locks over its inner lower front coll 
tact and closes a circuit for operating relay 
901. The operation of relays 906, 907 and 
901 connects ground to the conductor 909 
operating relays 1126 and 12:30 to supply off 
normal ground to the various parts of the 
sender. With relay 1126 operated ground 
is connected to conductor 1131 and Over the 
lower back contact of relay 1002 to the wind 
ing of relay 920 and battery. Relay 920 pre 
pares circuits which become effective later. 

Relay 901 in operating disconnects battery 
from brush 613 and releases relay 611. The 
release of relay 611 closes a circuit from bat 
tery through the winding of sequence switch 
magnet 700, upper right contact of calm 717, 
lower back contact of relay 611, to ground 
at the right contacts of cams 703 and 714, 
advancing sequence switch 700 to position 
6. With sequence switch 700 in position 6 
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brush 620 is connected over the outer upper 
back contact of relay 606, upper contacts of 
cam 722 to brush 623. Brush 621 is con 
nected over the inner upper back contact of 
relay 606, upper contacts of calm 723 to brush 
624. Brush 618 is connected over the con 
tacts of cam 721 through the upper winding 
of relay 612 to brush 619. Brush 622 is con 
nected over the lower left and right contacts 
of calm 724 to brush 625. Brush 608 is con 
nected over the lower contacts of cam (25 
to brush 626. Brush 60 is connected to 
ground over the inner lower back contact of 
relay 606, upper back contact of relay 601 
and cams 704 and 714. Brush 613 is discon 
nected at this time. The link circuit remains 
in position 6 as long as the Sender is con 
nected with the district selector. 
When relay 208 operated it closed a circuit 

from ground over its front contact, left con 
tacts of cam 222, winding of Irelay 223 to bat 
tery. 
While sequence switch 206 was passing 

through positions 1 to 3 inclusive the tip con 
ductor was extended over the left contacts 
of cam 202, upper back contact of relay 223, 
upper left contact of can 230, upper left con 
tact of cahn 219 to the right winding of relay 
201 and battery and the ring conductor was 
extended over the left contacts of can 203, 
Outer lower back contact of relay 223, lower 
contacts of cam 251 to the left winding of 
relay 201 and ground holding relay 201 
operated. When relay 223 operates it closes 
the incoming pulsing circuit from the tip 
conductor over the left contacts of can 202, 
outer upper front contact of relay 223, upper 
light and lower left contact of cam 225, upper 
back contact of relay 226, conductor 22S, 
brush 620, to brush 623 through the link. 
Outer lower back contact of relay 1000, next 
to the inner upper back contact of relay 
1120, conductor 1121, inner lower back con 
tact of relay 1326 in parallel with resistance 
1330, conductor 1331, windlings of relays 
1122, 1123 and 1124 in series, conductor 1125, 
outer lovver back contact of relay 1326, con 
ductor 1332, next to the outer upper back con 
tact of i'elay 1120, inner lower back contact 
of relay 1000, outer upper back contact of 
relay 1001, from brush 624 to brush 621 
through the link circuit, conductor 227, outer 
left back contact of relay 229, outer lower 
back contact of relay 226, upper contacts of 
cam 224, outer lower front contact of relay 
223, left contacts of cam 203 to the ring con 
ductor. When sequence switch 206 reaches 
position 4 the tip conductor is extended over 
the left contacts of cam 225 and the upper 
back contact of relay 226 to conductor 22S, 
while the ring conductor is extended over the 
eft, contacts of cam 224 outer lower back 
contact of relay 226, outer left back contact 
of relay 229 to conductor 227, rendering the 
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incoming pulsing circuit independent of re 
lay 223. 
The operation of relay 223 disconnects bat 

tery and ground through the Windings of 
relay 201 from the tip and ring conductors 
leading to the sender 120 thus releasing a 
relay at that sender which initiates the trans 
mission of relay call indicator impulses. Re 
lay 201 is held operated after relay 223 oper 
ates and until the sequence switch leaves 
position 34 over a circuit from battery 
through its right winding, left front contact 
of relay 20, inner lower front contact of 
relay 223, upper left front contact of cam 
250, lower left contact of cam 222 to ground 
at the front contact of relay 208. As soon 
as sequence switch 206 reaches position 334 
a new holding circuit is closed over the inner 
lower back contact of relay 226, inner left 
back contact of relay 229, left contact of 
can 218 to ground at the left contact of can 
217. 

Relay 1122 is polarized to respond to nega 
tive impulses; relay 1123 is polarized to re 
spond to positive impulses; relay 1124 is 
marginal so that it responds to heavy im 
pulses of either sort received over the im 
pulsing circuit above traced. Assuming that 
the called subscriber's number is Chelsea 
567S the following code will be transmitted 
from sender 120. 
C 2 Eeawy Light 

Negative Negative 
'4 Light Positive Light 

Negative Negative 
? 3 Positiwe Heavy Light 

Negative Negative 
O Light Light 

Negative Negative 
5. heavy Heavy 

Negatiwe Negative 
6 Positive Light Heavy 

Negative Negative 
Heavy Heavy 
Negative Negative 

8 Positive Eeavy Heavy 
Negative Negative 

The first code impulse which, as shown 
above, is a heavy negative causes the opera 
tion of relay 1122 and 1124. Relay 1122 in 
operating connects ground from conductor 
909 over its front contact, normal contact 
and winding of relay 1132, resistance 1133 to 
battery. Relay 1132 operates and locks to 
conductor 909 over its lower alternate con 
tact. Relay 1132 closes a circuit from bat 
tery through resistance 1135, winding of re 
lay 1134, alternate contact of relay 1132 to 
conductor 909 to prepare for the operation 
of relay 1134. Relay 1134 is prevented from 
operating at this time by ground connected 
over the contact of relay 1122 and the back 
contact of relay 1134 to resistance 1135 in 
shunt of the winding of relay 1134. Relay 
1124 in operating connects ground from con 
ductor 909 over its front contact, outer lower 
back contact of relay 1134, outer lower 
back contact of relay 110 to the upper wind 
ing of relay 1102 of the tandem hundreds 
register 1100, and battery. Relay 1102 locks 
through its lower winding to grounded con 
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ductor 1231. When the pulse terminates re 
lays 1122 and 1124 release. Relay 1122 re 
moves the shunt from around the winding of 
relay 1134 which now operates. With relay 
1134 Operated a circuit is closed from batter 
through the winding of relay 1107, upper 
back contact of relay 1106, upper front con 
tact of relay 1134 to grounded conductor 909. 
Relay 1107 locks through the winding of re 
lay 1106, inner upper front contact of rela 
1107 to grounded conductor 1127. Relay 
1106 is shunted by the operating ground for 
relay 1107 until relay 1134 releases. The 
next pulse received is a light negative pulse 
and therefore relay 1122 operates alone. It 
closes a circuit from ground over conductor 
909, front contact of relay 1122, lower front 
contact of relay 1134 to resistance 1133 in 
shunt of the winding of relay 1132 which 
now releases. The first lower contact of re 
lay 1132 is a make-before-break contact so 
that relay 1134 is held operated over the nor 
mal contact of relay 1132 and the front con 
tact of relay 1122 to conductor 909 until the 
pulse terminates at which time relay 1134 
also releases. When relay 1134 releases re 
lay 1106 operates in the locking circuit of 
relay 1107. Relays 1107 and 1106 transfer 
the circuits controlled by relays 1122, 1123 
and 1124 to the tandem tens register 1110. 
It will be apparent that only relay 1102 is 
operated in the tandem hundreds register 
100. 
During the reception of the first pulse of 

the next digit relay 1122 is operated alone as 
above described and in turn operates relay 
1132. At the end of the pulse relay 1134 
is also operated, closing a circuit from bat 
tery through the Winding of relay 1117, up 
per back contact of relay 1116, inner upper 
front contact of relay 1106to grounded con 
ductor 909 over the front contact of relay 
1134. The second pulse of this digit is a 
positive pulse causing the operation of re 
lay 1123. Relay 1123 closes a circuit from 
ground over its front contact, middle lower 
front contact of relay 1132, inner lower front 
contact of relay 1106, innerlower back con 
tact of relay 1116 to the upper winding of 
relay 1113 and battery. Relay 1113 locks 
through its lower winding to grounded con 
ductor 1231. The third pulse of the digit 
causes the operation of relay 1122 which re 
leases relays 1132 and 1134 as previously de 
Scribed and permits the operation of relay 
1116 in the locking circuit of relay 1117. Re 
lay 1113 alone of the tandem tens register 
1110 is operated. 
With relay 1117 operated a circuit is closed 

from battery through the winding of relay 
911, conductor 912, outer upper contact of 
relay 1117, conductor 1136 to ground at the 
outer upper front contact of relay 908. Relay 
911 in operating connects ground over its 
front contact, innermost upper contact of re 
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lay 907, conductor 913, lower left contact of 
cam 2204 to the winding of sequence switch 
magnet 2200 and battery, advancing sequence 
switch 2200 to position 2. In position 2 a cir 
cuit is closed from ground over the upper left 
contact of cam 2201, upper right contact of 
'an 2202 to conductor 2203. This circuit pro 
vides a holding circuit for relay 911 and also 
provides off-normal ground for a number of 
other circuits. 
The first pulse of the third digit is a posi 

tive pulse. A circuit is therefore closed from 
ground at the front contact of relay 1123, 
outer lower back contact of relay 1132 which 
has not been operated as yet, inner lower front 
contact of relav 1107, inner lower front con 
tact of relay 1117, inner lower back contact 
of relay 1207 to the winding of relay 1201. 
and battery. Relay 1201 locks through its 

20 lower winding to grounded conductor 1232. 
The second pulse which is a heavy negative 
pulse causes the operation of relays 1122 and 
1124 as above described. Relay 1124 closes 
a circuit from grounded conductor 909, Outer 
lower back contact of relay 1134, outer lower 
front contacts of relays 1107 and 1117, outer 
lower back contact of relay 1207 to the wind 
ing of relay 1202 and battery. Relay 1202 
also locks to grounded conductor 1232. The 

80 operation of relay 1122 in response to this 
pulse and to the following light negative 
pulse causes the operation and release of re 
lays 1132 and 1134 to bring about the opera 
tion and locking of relays 1207 and 1206. 
Relays 1201 and 1202 are therefore operated 
in the tandem units register. 
Assuming that the called subscriber’s num 

bei includes no stations digit the next digit 
received will consist of two light pulses which 
are the equivalent of the digit Zero. No regis 
ter relay in stations register 1210 will be op 
erated but relays 1216 and 1217 will be op 
erated by the operation of relay 1122 to ad 
vance the circuit to the next register. The remaining digits are recorded in a 
manner similar to that above described on 
registers 1220. 1300. 1310 and 1320 resulting 
in the operation and locking of relays 1222 
and 1224 of thousands register 1220. relays 
1301 and 1304 of hundreds register 1300, i.e- 
lays 1312 and 1314 of tens register 1310 and 
relays 1321, 1322 and 1324 of units register 
1320. 

Relays 1326 and 1327 operate in a slightly 
different, manner from the other transfer re 
lays. The operation of relay 1134 during the 
transmission of the units digit closes a cir 
cuit from battery through the winding of re 
lay 1327 and its normal contact, upper front 
contacts of relays 1316, 1306, 1226,1216, 1206. 
1116 and 1106, upper contact of relay 1134 
to grounded conductor 909. Relay 1327 locks 
ovel its lower alternate contact to grounded 
conductor 1128. It also prepares a circuit * from battery through the winding of relay 

2 5 
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1326, outer upper contact of relay 1327 to 
the upper back contact of relay 1132, back 
contact of relay 1122 and grounded conductor 
909. This circuit is not completed until relay 
1122 releases the second time at the comple 
tion of the digit. Relay 1326 in operating 
locks to grounded conductor 909. With re 
lays 1326 and 1327 operated the connection of 
the ti) and ring conductoi's to relay 1422 is 
altered to render that relay responsive to a 
final heavy positive pulse. This altered cir 
cuit may be traced from brush 623, to conduc 
tor 1121, as before, and thence over the inner 
lower front contact of relay 1326, and the 
winding of relay 1122 in parallel with resist 
ance 1330, outer lower front contact of relay 
1326, to conductor 1332 and back to brush 624 
as previously traced. Relay 1122 operates 
in l'esponse to the heavy final positive pulse 
calising the operation of relay 1132 which 
prepares the circuit for relay 1134 as before. 
When relay 1122 releases relay 1134 operates. 
At this time the operation of relay 1134 closes 
a circuit from grounded conductor 909, upper 
front contact of relay 1134. Outer lower front 
contact of relay 1132, inner upper front con 
tact of relay 1327, Outer tipper front contact 
of relay 1326 to the winding of relay 1120 
and battery. 
When relay 1327 operated a circuit was 

closed from battery through the winding of 
relay 1137, inner back contact of relay 1120, 
outer lower front contact of relay 1327 to 
grounded conductor 909. Relay 1137 is re 
leased when relay 1120 operates but two cir 
cuits are momentarily closed, one from bat 
tery through resistance 1138, inner upper 
front contact of relay 1137, next to the inner 
upper front contact of relay 1120 to the tip 
conductor and from ground over the upper 
front contact of relay 1137, outer lower con 
tact of relay 920, next to the outer upper front 
contact of relay 1120 to the ring conductor 
charging the interoffice trunk to prevent the 
false Operation of relay 914 due to capacity 
of the trunk if the trunk is opened at this 
time. When relay 1137 completely releases 
the ring conductor is extended over its upper 
back contact to resistance 1139 and ground. 
The tip conductor is extended over next to 
he inner upper front contact of relay 1120, 
inner upper back contact of relay 1137 to the 
winding of relay 914 and battery. 

Following the transmission of the fina? 
heavy pulse, the sendel 120 is disconnected 
from the district selector 130 and the dis 
trict selector connects a relay across the tip 
and ring conductors which completes the cir 
cuit of relay 914. Relay 914 closes a circuit 
from battery hrough the winding of relay 
910, front contact of relay 914, lower back 
contact of l'elay 1002 to grounded conductor 
1131. Relay 910 in turn closes an operating 
circuit for 'elay 915 to grounded conductor 
1131 and relay 915 locks directly to conductor 
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1131. These relays prepare circuits to care 
for the dismissal of the sender if the call is 
abandoned at this stage of the establishment 
of the connection. 

When relay 1207 operated during the re 
ception of the third code digit, a circuit was 
closed from battery, over the contacts of cam 
2205, conductor 2206, upper front contact 
of relay 1207, conductor 1239 to the wind 
ings of relays 2800 and 2700 in the decoder 
connector to prepare these relays for opera 
tion. When relay 1206 operated after the 
complete registration of the tandem units 
digit a circuit was closed from battery over 
conductor 2206, outer upper front contact of 
relay 1206, lower back contact of relay 1140, 
lower back contact of relay 1141, back con 
tact of relay 1142, conductor 1143 and thence 
through the windings of relays 2900 and 2901 
to ground. Relay 2900 is individual to the 
sendershown terminating in the decoder con 
nector shown in Figs. 27 and 28. The de 
coder connector consists of a plurality of 
multi-contact relays, whose contacts are mul 
tiplied together in groups to form channels. 
Each sender is connected to the contacts of 
one pair of multi-contact relays and each de 
coder is connected in multiple to the contacts 
of a pair of relays in each channel. There 
fore with the sender relays and a pair of 
decoder relays in the same channel operated, 
the sender is connected with a decoder over 
a large number of conductors. The con 
nector is arranged to prevent double connec 
tions and to give service in nearly the Order 
of demand. A clearer understanding of these 
safeguards may be obtained from a consid 
eration of U. S. Patent 1,700,456, granted 
January 29, 1929 to F. A. Stearn. 

Relay 2900 operates in the circuit above 
traced and, if this channel of the decoder con 
nector is idle, closes a circuit from ground 
over the back contacts of relays correspond 
ing to relay 2900 but individual to other send 
ers, front contact of relay 2900, to the wind 
ing of relay 2700 to which battery is con 
nected over conductor 1239 as above de 
scribed. Relay 2700 now operates, connect 
ing ground over its lowermost contact to the 
winding of relay 2800 which is also supplied 
with battery over conductor 1239. The op 
eration of these two relays connects a plu 
rality of conductors from the sender toward 
a decoder. Relay 2900 in operating discon 

55 nects ground through the winding of relay 
2901 from the other similar relays individual 
to other senders. Relay 2901 also operates 
and prepares to Sound an alarm if the con 
nector remains operated too long. With re 
lay 2700 operated battery over the start con 
ductor 1143 is extended to conductor 2701 
and thence to the winding of relay 2906, relay 
2907 or a similar relay according to which 
decoders are busy or idle. Assuming that 
the decoder appearing as first choice in this 

O 
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channel is busy, relay 2904 will be operated 
and the circuit above traced will extend over 
the front contact of relay 2904 and the back 
contact of relay 2905 to the winding of relay 
2907 and ground. Relay 290 closes a circuit 
from ground at its upper front contact to the 
winding of relay 2702. Relay 2702 in turn 
connects ground to the winding of relay 2801. 
1Relays 2702 and 2801 connect the conductors 
of the sender through to the conductors of 
the decoder in preparation for transferring 
the designation to the decoder and the de 
coder information back to the Sender. The 
operation of relay 2907 also disconnects 
ground from the windings of relays 2908 and 
2909 and these relays release connecting 
ground to the conductor 2910 to prepare for 
the operation of an alarm if the decoder does 
not operate properly. Relay 2702 in operat 
ing opens the circuit of relay 2905 and relay 
2801 connects ground to the windings of re 
lays 2911 and 3011 as well as the other re 
lays individual to this decoder and appear 
ing in other channels of the decoder con 
nector. Relay 3011, for example, closes a cir 
cuit over the normal contact of relay 3001 to 
the winding of relay 3005 operating that re 
lay to mark this decoder busy in the corre 
sponding channel. Similarly this decoder is 
marked busy to all channels with which it is 
not in use. For a complete detailed descrip 
tion of the operation of the decoder connector 
including the cooperation between channels 
reference may be made to the above identified 
Stearn patent. 
The decoder comprises a set of incoming 

registers 3400, 3410 and 3420 which are posi 
tioned to correspond with the setting of the 
tandem hundreds, tandem ten and tandem 
units register's respectively. These settings 
are translated to operate additional sets of 
relays which mark a point to identify the 
routing indicated by operating a correspond 
ing relay. This relay in turn sets a group 
of outgoing registers which control the set 
tings of the selection control registers of the 
sender. As soon as the decoder and the send 
er are connected together circuits are closed 
Over the front contacts of the operated reg 
ister relays to the Windings of the correspond 
ing relays of the incoming registers of the 
decoder. These circuits may be traced as 
follows: from ground at the Outer upper 
front contact of relay 1102, over conductor 
1108 through the decoder connector to con 
ductor 2703 and the winding of relay 3402 
and battery; from ground at the outer upper 
front contact of relay 1113, conductor 1118, 
through the decoder connector to conductor 
2708, and the winding of relay 3413 and bat 
tery; from ground over the outer upper front 
contact of relay 1201, conductor 1208 through 
the decoder connector to conductor 2712, 
winding of relay 3421 and battery; from 
ground at the outer upper front contact of 
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relay 1202, conductor 1209 through the de 
coder connector to conductor 27.13 and the 
winding of relay 3422 and battery. Relays 
3402, 3413, 3421 and 3422 are operated corre 
sponding to the operated relays of the code 
registers. 
At the same tine ground is connected over 

the right back contact of relay 3430, right 
back contact of relay 3431 to conductor 34.32 
through the decoder connector to conductor 
2704. This ground is extended over the outer 
uppe' back contacts of the unoperated relays 
of registers 1100, 1110 and 1200 to the wind 
ings of the corresponding relays of the in 
coming registers of the decoder. For exam 
ple conductor 2704 is connected over the Outer 
upper back contact of relay 1101, conductor 
1109, through the decoder connector to con 
ductor 2705, winding of relay 3401 and bat 
tery. Without tracing the remaining circuits 
in detail, it may be stated that relays 3401, 
3403. 3404, 3411, 3412, 3414, 3423 and 3424 
are operated in this manner. Therefore all 
of the relays of registers 3400, 3410 and 3420 
are operated if the conductors connecting the 
tanden registers of the Sender and the incom 
ing registers of the decoder are unbroken. 
With these relays operated a circuit is closed 
from ground over contacts of relays 2700 and 
2702, conductor 2716, inner right front con 
tacts of relays 3424 and 3423, inner left front 
contacts of relays 3422 and 3421, inner right 
front contacts of relays 3414 and 3413, inner 
left front contacts of relays 3412 and 3411, in 
ner right front contacts of relays 3404 and 
3403, inner left front contacts of relays 3402 
and 3401, left winding of relay 3431 and bat 
tery. Relay 3431 operates and locks from bat 
tery through its right winding to conductor 
2716. It also closes a holding circuit through 
its left winding and left contact, right wind 
ing of relay 3430 to conductor 2716, but relay 
3430 cannot operate since it is shunted by the 
chain circuit above traced. As soon as relay 
3431 operates it disconnects ground from 
conductor 2704. Ifnone of the incoming con 
ductors is grounded falsely the relays, corre 
sponding to non-operated tandem register re 
lays, release. If any of these conductors is 
grounded, ground will be connected back to 
conductor 2704 and hold these relays oper 
inted. Assuming that these relays release, the 
chain circuit is opened and relay 3430 oper 
ates. Relay 3430 supplies ground over its 
contacts to the contacts of the registers. 
Three circuits are closed: (1) from ground 
at the inner left contact of relay 3430, back 
contact of relay 3404, right back contact of 
relay 34:03, inner right front contact of relay 
3402. Outer left back contact of relay 3401, 
sinding of relay 3702 to battery; (2) from 
ground at the Outer left contact of relay 3430, 
back contact of relay 3414, Outer right front 
contact of relay 3413, windings of relays 3804 
and 3814 to battery; (3) from ground at the 
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right contact of relay 3430, back contact of 
relay 3424, right back contact of relay 3423, 
inner right front contact of relay 3422, to the 
outer left front contact of relay 3421. With 
the first two circuits closed, this third circuit 
extends over the fourth contact of relay 3S14, 
conductor 3824, over the fourth contact. Of 
relay 3702 to conductor 3711, through the 
winding of route relay 3600 at connecting 
rack 3601, resistance 3504, winding of 'elay 
3505 to battery. Relay 3505 in operating pro 
vides ground for starting the tining Opera 
tion to sound an alarm in case the circuit, of 
relay 3600 becomes permanently grounded. 
Relay 3600 in operating prepares siN cir 

cuits for Operating relays in the six outgoing 
registers of the decoder. The first of these 
circuits may be traced from ground at the 
first contact of relay 3600 over cross-connect 
ing rack 3610, to winding of relay 31.00 of 
the class register, winding of relay 3101, 
winding of relay 3102 to battery. The Sec 
ond circuit extends over cross-connecting 
rack 3620, upper winding of relay 3200 of 
the district brush register, winding of relay 
3201, to battery through the winding of re 
lay 3202. A third circuit may be traced over 
cross-connecting rack 3610, lipper winding 
of relay 3110 of the compensating resistance 
legister, winding of relay 3111, winding of 
relay 3112 to battery. A fourth circuit ex 
tends over rack 3620, upper winding of re 
lay 3210 of the office brush register, winding 
of relay 3211, to the winding of relay 3212 
and battery. A fifth circuit extends over 
cross-connecting rack 3630, lower winding of 
relay 3300 of the district group register, 
winding of relay 3301, winding of relay 33 
and battery while the sixth circuit extends 
Over cross-connecting rack 3630, upper wind 
ing of relay 3310 of the office group register, 
winding of relay 3311, winding of relay 3312 
to battery. Relays 3102, 3112,3202, 3212, 
3302 and 3312 are marginal. if the wiring 
between the routing relay and the register 
relays Or any other wiring should become 
crossed so that more than one of the register 
relays are connected to ground, the corre 
sponding marginal relay of this series would 
be operated closing a circuit from gro ind 
Over its contact to conductor 312() and the 
winding of relay 3501, which blocks the es 
tablishment of the connection as will be de 
scribed hereinafter. 
The relays of the outgoing decoder regis 

ters prepare circuits for setting the selection 
control registers of the sender. Relay 3111. 
in operating closes a circuit from ground 
through the winding of relay 3113, front coin 
tact of relay 3111, conductor 3115, through 
the decoder connector to conductor 2827, up 
per winding of relay 2014, and battery. Re 
lays 2014 and 3113 operate in this circuit. 
Relay 3110 closes a circuit, fron ground 
through the winding of relay 3114, lower 
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front contact of relay 3110, upper back con 
tact of relay 3116, lower back contact of re 
lay 3117, lower back contact of relay 3118, 
conductor 3119, through the decoder con 
nector to conductor 2720, upper winding of 
relay 2023 to battery. Relays 2023 and 3114 
operate. Relay 3100 does not close any cir 
cuit leading to the sender registers. Relay 
3200 closes a circuit from ground through the 
winding of relay 3203, innerlower front con 
tact of relay 3200, outer lower back contact 
of relay 3207, conductor 3206 through the 
decoder connector to conductor 2721, upper 
winding of relay 2101 and battery. Relays 
2101 and 3203 operate in this circuit. Relay 
3210, closes a circuit from ground through 
the winding of relay 3215, lower front con 
tact of relay 3210, conductor 3214, through 
the decoder connector to conductor 2822, up 
per winding of relay 2113 and battery. Re 
lay 3300 in operating closes a circuit from 
ground through the winding of relay 3303, 
inner lower front contact of relay 3300, outer 
lower back contact of relay 3304, inner lower 

is back contact of relay 3305, conductor 3306, 
conductor 2821, upper winding of relay 2132, 
to battery. Relay 3300 also closes a circuit 
from ground through the winding of relay 
3307, outer lower front contact of relay 3300. 
otter lower back contact of relay 3308, back 
contact of relay 3309, conductor 3330, con 
ductor 2S20, upper winding of relay 2131, and 
battery. Relay 3310 closes a circuit from 
ground through the winding of relay 3313, 
lower front contact of relay 3310, inner lower 
back contact of relay 3314, conductor 3315, 
conductor 2824, upper winding of relay 2142 
and battery. 
When all of the registers have been set, a 

circuit is closed from ground over the upper 
front contact of relay 3110, contact of relay 
3114, contact of relay 3113, contact of relay. 
3100, contact of relay 3101, contacts of relays 
3200, 3203 and 3201, contacts of relays 3210, 
3215 and 3211, inner lower contact of relay 
3300, contacts of relays 3307, 3303 and 3301, 
upper contact of relay 3310, contacts of relays 
3313 and 3311 to conductor 3331, winding of 
relay 3500 and battery. This circuit serves, 
as is pointed out hereinafter, to indicate the 
fact that all of the registers have been posi 
tioned. Relay 3500 closes a circuit from 
ground at the back contact of relay 3501, pro 
vided that relay has not been operated, to the 
winding of relay 3502 and battery to start the 
timing relays in case the release does not take 
place promptly. It also closes a circuit from 
this same ground over conductor 3503, 
through the decoder connector, conductor 
2826, to the lower winding of relay 1003 and 
battery. Relay 1003 locks to grounded con 
ductor 1129, and closes a circuit over its inner 
upper front contact, winding of relay 1142 
to battery. Relay 1142 supplies locking 
ground for relays 2012, 2013, and 2015 direct 
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ly. It also provides locking ground over the 
right contacts of cam 2207 for relays 2101 to 
2103 and 2131 to 2134 in positions 1 to 4 of 
sequence switch 2200, over the left contacts 
of cam 2208 for relays 2011, 2111 to 2113 and 
2141 to 2144 in positions 1 to 9 of sequence 
switch 2200 and over the lower contacts of 
cam 2208 for relays 2001 to 2005, 2014 and 
2021 to 2024 in positions 1 to 18 of sequence 
switch 2200. It is therefore apparent that 
the selection control register relays are now 
locked under the control of relay 1142. 
With relays 1142 and 1003 operated, the 

start conductor 1143 is opened releasing re 
lay 2900 which in turn releases relays 2700 and 
2800. The release of relay 2700 opens the 
circuit of relay 2907 which in turn opens the 
circuit of the relays corresponding to relay 
2905 in the other channels. However, a lock 
ing circuit exists for these relays over the back 
contacts of relays corresponding to them, but 
belonging to decoders appearing earlier in 
the sequence to prevent interfering with a 
call which may be in process of extension. 
Relay 2907 also recloses the operating circuits 
for relays 2908 and 2909. 
With relays 2700 and 2800 released the con 

ductors connecting the decoder with the send 
er are all opened and all of the relays in the 
decoder which were operated are now re 
leased so that the decoder returns to service 
with other senders. 
The sender is now ready to control selec 

tions. Relay 1142 in operating closes the 
fundamental circuit to control the district 
brush selection. This circuit may be traced 
from battery through the right winding of 
relay 212, left contacts of cam 215, conductor 
214, from brush 608 to brush 626 through the 
link circuit, outer lower contact of relay 916 
inner upper front contact of relay 1142, right 
contacts of cam 2209, winding of stepping re 
lay 2000, upper winding of relay 2161, back 
contactofrelay 1400, resistance 2211, left con 
tacts of cam 2210, upper back contact of re 
lay 916, from brush 625 to brush 622 through 
the link circuit, conductor 231, left contact 
of cam 232, lower left contact of cam 213 to 
ground. Relays 212 and 2000 operate in this 
circuit but relay 2161 is so polarized as not 
to operate at this time. Relay 212 locks over 
its inner right front contact and the lower 
right contact of cam 215 to the fundamental 
circuit as traced. It also closes a circuit from 
ground over its left contact, lower left con 
tact of calm 216, winding of sequence switch 
magnet 206 to battery advancing the se 
quence switch to position 5. When sequence 
Switch 206 leaves position 4 relay 223 re 
leases. In position 5 the operating circuit of 
relay 212 is opened and the relay is dependent 
On its locking circuit. A circuit is prepared 
at this time from battery through the right 
winding and the inner right contact of relay 
212, left contacts of cam 233, commutator 
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strip 234, brush 235, upper right and lower 
left contacts of calm 217, to ground. 

In position 5, relay 212 also closes a circuit 
from battery through the winding of updrive 
magnet 236, upper right and lower left con 
tacts of cam 252 to ground at the left front 
contact of relay 212. The district selector is 
moved upward in its brush selecting move 
ment under the control of magnet 236. As it 
moves upward the circuit above traced over 
commutator strip 234, is intermittently closed 
holding relay 212 Operated and shunting the 
winding of the stepping relay 2000 in the 
Sender. 
When relay 2000 operated it closed a cir 

cuit from ground at the inner lower back 
contact of relay 2031, contact of relay 2000, 
outer lower back contact of relay 2031, con 
ductor 2030, upper back contact of relay 1000 
conductor 1004, lower contacts of cam 2214. 
middle upper front contact of relay 2101, in 
ner upper back contact of relay 21:02, con 
ductor 21:56, back contact Of counting re 
lay 1401, Winding of relay 1411, conductor 
2206 to battery over the contacts of calm 
2205. Relay 1411 operates in this circuit 
closing a lockiing circuit for itself through 
the winding of relay 1401, contact of relay 
1411, conductor 1423, to ground over the low 
er left contact of can 2202 and the upper left 
contact of cam 2201. Relay 1401 cannot op 
erate at this time since its winding is shunted 
by the operating ground for relay 1411. Each 
time that the intermittent circuit is closed 
over the commutator strip 234, relay 2000 
releases Opening the circuit above traced. At 
the first release of relay 2000, relay 1401 op 
erates in the locking circuit of relay 1411 
and transfers the circuit closed over con 
ductor 2156 to the back contact of Irelay 1421 
and the winding of relay 1410. in a simi 
lar manner relay 1410 is operated in response 
to the reoperation of relay 2000 when brush 
235 encounters an insulating segment of strip 
234 and relays 1400 and 1420 operate in the 
locking circuit of relay 1410 when relay 2000 
is released by the brush 235 encountering a 
conducting segment of the strip 234. Re 
lays 1400, 1410 and 1420 lock over conductor 
1424 to ground by Way of the upper left 
contacts of cams 2202 and 2201. Relay 1400 
opens the fundamental circuit, and causes the 
release of relay 212, 

Relay 212 in releasing opens the circuit of 
the updrive magnet 236 and brings the dis 
trict selector to rest. The circuit of relay 
212 is opened at the commutato strip 234 
as soon as the brush innoves of the conducting 
segment which released relay 2000 for the 
last time. With relay 212 released a circuit 
is closed over the left, back contact of that 
relay, upper left contact of cam 216 to the 
winding of sequence switch magnet 206 and 
battery, advancing the sequence switch to 
position 6. In this position the trip mag 
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net 237 is operated over the contacts of cam 
217, preparing to trip the brushes on the next 
upward movement of the district selector. 
The operation of relay 1420 closes a circuit 
from ground over its front contact, upper 
back contact of relay 917, upper left con 
tact of calm 2204 to the winding of sequence 
switch magnet 2200 and battery advancing 
the sequence switch out of position 2. As 
Soon as the sequence switch leaves position 
2 the locking circuit for the odd numbered 
counting relays is opened and when it leaves 
position 2A the locking circuit for the even 
numbered counting relays is opened so that 
relay 1420 releases, opening the circuit for 
magnet 2200 and bringing the sequence switch 
to rest in position 4, since it is advanced from 
position 3 over its local cam. 
With sequence switch 206 in position 6 and 

sequence Switch 2200 in position 4 the funda 
mental circuit is again closed as above traced 
and relays 212 and 2000 operate as before. 
Relay 212 locks over a similar circuit to 
that above traced but the intermittent cir 
cuit controlled by the commutator may now 
be traced Over the right contacts of can 215, 
commutator strip 238, brush 239 to ground 
Over can 217. Relay 212 in operating ad 
vances the sequence switch to position 7 in 
a manner similar to that previously described. 
The counting relay circuit now extends from 
ground over the contact of relay 2000, to 
conductor 2030 as previously traced, left 
contacts of cam 2213, upper front contact of 
relay 2131, inner upper front contact of re 
lay 2132, to conductor 2150, back contact 
of relay 1403, winding of relay 1413, to bat 
tery over conductor 2206 and cam 2205 as 
above described. Following four intermit 
tent pulses from commutator 238, relays 1400 
and 1420 are operated as before, opening the 
fundamental circuit and causing the release 
of relay 212 as soon as the conducting seg 
ment of the commutator is passed. The re 
lease of relay 212 at this time advances so 
Gutence Switch 206 to position 8. 

Relay 212 is now operated in a local circuit 
Over the lower contacts of cam 249 and ad 
vances sequence switch 206 to position 9. In 
this position the updrive magnet 236 is again 
Operated. Relay 212 is only held operated 
in position 9 provided the first outgoing trunk 
in the group on which the district selector has 
been positioned is busy. The circuit extends 
from battery, through the right winding and 
inner right contact of relay 212, upper right 
and lower left contacts of cam 213, to the 
sleeve brush of the district selector 200, which 
is marked busy by ground if the outgoing 
trunk is in use. Relay 212 is held operated 
between sleeve terminals by a circuit through 
the left winding of relay 212, lower right con 
tact of calm 222, upper right contact of can 
250, commutator strip 240, brush 241, lower 
contacts of Cam 252 to ground at the left 
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front contact of relay 212. This assures the When the office selector is found and is con 
stopping of the brushes on the first idle set of 
terminals. When an idle office selector has 
been found relay 212 releases advancing Se 
quence switch 206 to position 10. As soon as 
relay 212 releases, ground is connected to the 
sleeve brush of the district selector over the 
lower right and upper left contact of can 
213, right back contact of relay 212, upper 
right contact of cam 218 to ground at the 
lower left contact of cam 217. As soon asse 
quence switch 206 reaches position 93A, direct 
ground is connected over the lower contacts 
of cam 213, to the sleeve brush. In position 
10 relay 212 is operated in a circuit from bat 
tery through its left winding, lower contacts 
of cam 222 to ground at the right contact of 
relay 208. Relay 212 in operating advances 
sequence switch 206 to position 11, in which 
position it remains operated under the con 
trol of reiay 208. In position 11 the funda 
mental circuit is extended through to the re 
lay of the office selector. This circuit may be 
traced through the district selector from 
brush 608 of the link, conductor 214, upper 
right and lower left contacts of cam 202, up 
per back contact of relay 223, upper left and 
lower right contacts of cam 250 to the tip 
brush of the district selector 200, and from 
brush 622, conductor 231, lower right and 
upper left contacts of cam 203, lower back 
contact of relay 223, right contacts of cam 
251 to the ring brush of the district selector. 
The circuits of the office, incoming and final 
selectors have not been shown in detail since 
they are well known in the art and their oper 
ation is similar to that of the district selector. 

Returning now to the sender, the opera 
tion of relay 1420 causes the advance of se 
quence switch 2200 to position 6 in the man 
ner above described for advancing it from 
position 2 to position 4. In position 6 a 
circuit is provided for testing the condition 
of the trunk leading to the office selector and 
the condition of the office selector itself. 
This circuit extends as described above 
through the district selector and the link and 
extends in the sender from the fundamental 
tip and brush 626 over the outer lower back 
contact of relay 916, inner upper front con 
tact of relay 1142, lower contacts of cam 2209, 
through resistance 2040, lower front contact 
of relay 2014, winding of relay 2153, left 
contacts of calm 2215, upper winding of relay 
2161, back contact of relay 1400, inner upper 
back contact of relay 2501, lower back con 
tact of relay 2301, lower back contact of relay 
2401, outer lower back contact of relay 2502, 
outer lower back contact of relay 2501, lower 
back contact of relay 2503, upper contacts of 
cam 2216, back contact of relay 2021, through 
resistances 2043 and 2042, back contact of 
relay 2022, lower right and upper left con 
tacts of cam 2217, upper back contact of relay 
916, to the fundamental ring at brush 625. 

nected through to the sender, this circuit is 
completed and if the trunk is in proper con 
dition and the battery supplied from the 
office selector is in the right direction, relay 
2153 operates but relay 2161 does not. Relay 
2153 in operating closes an obvious circuit for 
relay 2157, which locks over its lower front 
contact, and the lower right contact of calm 
2202, to ground as long as sequence switch 
2200 remains in position 6. A circuit is 
closed from battery through the winding of 
relay 2504, front contact of relay 2157, upper 
back contact of relay 2031, to grounded con 
ductor 1129. Relay 2504 operates and closes 
a circuit for relay 2041. Relay 2041 in oper 
ating closes a circuit from ground over its 
inner lower front contact, upper right con. 
tact of can 2204 to the winding of sequence 
switch magnet 2200 and battery, advancing 
the sequence switch to position 7. 
In position the fundamental circuit is 

established for making office brush selection. 
The circuit extends at this time as previous 
ly traced through the windings of relays 2000 
and 2161 and over the back contact of relay 
1400. From there it extends as traced for 
the test of the office trunk over the inner up 
per back contact of relay 2501, outer lower 
back contact of relay 2301, lower contact of 
relay 2401, lower back contacts of relays 2502 
and 2501, lower back contact of relay 2503, 
Over the upper contacts of cam 2216, back 
contact of relay 2021, through compensating 
resistances 2043 and 2042, back contact of re. 
lay 2022, lower right and upper left contacts 
of cam 221, to the fundamental ring. The 
counting relay circuit extends at this time as 
above traced over the contacts of relays 2031 
and 2000 to conductor 2030, and over the up 
per back contact of relay 1000, conductor 
1004, lower right and upper left contact of 
cam 2214, upper back contact of relay 2111, 
Outer upper back contact of relay 2112, up 
per front contact of relay 2113 to conductor 
215S, lower back contact of relay 1404, wind 
ing of relay 1414, to battery over conductor 
2206. Relays 1404,1403, 1402, 1401, 1400, 
1420, 1414, 1413, 1412, 1411 and 1410 operate 
as before described. Relay 1400 opens the 
fundamental circuit as before and relay 1420 
advances sequence switch 2200 into position 
8, whence it is advanced by its local can to position 9, releasing the counting relays as 
previously described. ?? 

In position 9 the fundamental circuit is re 
closed for the purpose of making office group 
Selection. The counting relay circuit ex 
tends from ground over the contacts of re 
lays 2031 and 2000, upper contacts of cam 
2213, upper back contact of relay 2141, outer 
upper front contact of relay 2142, to conduc 
or 2154, back contact of relay 1402, wind 
ing of relay 1412 to battery over conductor 
2206. Relays 1402 and 1412, 1401 and 1411, 
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1400, 1410 and 1420 operate as above de 
scribed. As before the operation of relay 
1400 opens the fundamental circuit and per 
mits the release of relay 2000 and the operat 
ing relay of the office selector, causing the 
office selector to hunt for an idle trunk out 
going to an incoming selector at the dis 
tant office. Relay 1420 closes a circuit for 
advancing sequence switch 2200 out of posi 
tion 9. Sequence switch 2200 is advanced 
immediately from position 9 to position 16. 
since the locking conductor 1424 for relay 
1420 is held closed over the lower left con 
tact of cam 2222, until the sequence switch 
leaves position 15. The positions between 11 
and 15 are reserved for controlling a second 
office selector where it is required. In the 
present disclosure this second office selector 
has been omitted and the equipment neces 
sary for making such selections has also been 
omitted both from the sender and from the 
decoder. 
The selection of an outgoing trunk to a 

distant office takes place in the manner above 
described, irrespective of the nature of that 
distant office. It is, of course, to be under 
stood that different offices are identified by 
different office designations and are reached 
over different groups of trunk circuits. The 
incoming registers of the Sendel' are there 
fore given different settings and the decoder 
operates different route relays similar to re 
lay 3600 in accordance with the designations. 
These route relays set the selection control 
registers to conti'ol the selection of the proper 
group of trunks. The operations within the 
tandem office therefore differ for different of 
fices only in the number of counting relays 
operated and the extent of movement of the 
district and office selectors. if the group of 
trunks outgoing to a particular office appears 
in the terminal bank of the district selector, 
the Office selections are omitted, as described 
lhereinafter. 
The operation in controlling the comple 

tion of the connection at the distant office 
differs with the nature of the office, and the 
decoder route relays prepare the sender for 
such different operation by operating the 
class relays 2001 to 2005 in accordance with 
the type of the wanted office. The manner 
in which the sender performs its functions 
in controlling the various kinds of offices will 
now be described. 
Completion of call of panel dial office 
For convenience the completion of a call 

to a panel type office will be described first. 
On the assumption that the call being traced 
is one to a panel office, none of the class re 
lays 2001 to 2005 is operated and relay 21.51 
is also non-operated. A circuit is therefore 
closed, as soon as sequence switch 2200 
eaches position 5, which may be traced from 
battery through the winding of sequence 
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switch magnet, 1900, right contact of cam 
1901, inner upper back contact of relay 2151, 
outer upper front contact of relay 1142, to 
ground over the lower right and upper left 
contacts of can 2201. Sequence switch 1900 
is advanced to position 6 in this circuit. 
When sequence switch 2200 left position 4 

the locking circuit for the relays of 'egister 
2100 and register 2130 was opened and those 
relays released. When sequence switch 2200 
left position 9, the relays of register 2110 
and register 2140 were also released. When 
Scquence switch 2200 reaches position 15 a cir 
cuit is closed from ground over the upper 
left contact of cam 2201, upper right con 
tact of can) 2218, inner upper back contact 
of relay 2155, through the windings of re 
lays 1701, 1801, 1802 and 1803 in parallel to 
battery. The Operation of these relays con 
nects the numerical register's 1220, 1300, 1310 
and 1320 with the registers 2100, 2110, 2140 
and 2130 respectively. These relays are now 
i e operated in accordance with the setting of 
the numerical registers to control selections 
at the district office. It will be remembered 
that the relays 1222 and 1224 of register 1220 
Wei'e Operated. A circuit is therefore now 
closed from battery through the winding of 
relay 2102, conductor 2722, third contact of 
'elay 1701 to ground at the upper outer con 
tact of 1222. The operation of relay 1224 
closes a circuit from ground at its outer upper 
front contact over the first contact of relay 
101 to the Winding of relay 2121 and battery. 
This l'elay constitutes a part of the register 
2120 which controls group selection by the 
incoming selector. Relay 1301 closes a cir 
Cºllit f'Oln ground over its outer upper con 
tact, top contact of relay 1801, winding of 
relay 2111 and battery while relay 1304 closes 
a circuit from gi'ound over its outer upper 
contact, first contact of relay 1801, to the wilding of relay 2122 and battery. Relay 
1312 closes a circuit from ground over its 
lippei' front contact, the third contact of re 
ly 1802, winding of relay 2142, and battery. 
Relay 18l4 closes a circuit over the first coil 
tact of relay 1802, to the winding of relay 
21-4 and lattery while relays 1321, 1322 an 
1324 cause the operation of relays 2131, 2132 
and 21:34. These registers are now ready to 
control selections at the distant ofice. Se 
(quence switch 2200 in position 15 also closes 
a circuit from ground over the upper con 
tacts of caim 2201, conductor 2507, lower Wilding of relay 2031 to battery. Relay 203 
locks over its upper front contact to ground 
el conductor 1129, opening the circuit by 
which the office selector was tested and pre 
paring the circuit for testing the interoffice 
trunk. Relay 2031 also reverses the direc 
tion of current flow over the contact of relay 
2000 to save wear on that contact. 
When sequence switch 2200 reaches posi 

tion 16, a circuit is closed for testing the in 
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teroffice trunk. This circuit may be traced 
from the fundamental tip to the lower right 
contact of cam 2209 and thence over the upper 
left contact of cam 2209, back contact of relay 
2152, outer upper back contact of relay 2151, 
resistance 2040, front contact of relay 2014, 
winding of relay 2153, middle lower front 
contact of relay 2031, inner lower back con 
tact of relay 2155, back contact of relay 
1400, and thence as previously traced over 
contact of relay 2501, etc., to the upper right 
and lower left contacts of cam 2216, back 
contact of relay 2302, front contact of relay 
2023, resistance 2043, back contact of relay 
2024, upper contacts of cam 2217, to the 
fundamental ring. The testing circuit thus 
traced cannot be closed before the registers 
have been positioned since a circuit is closed 
from ground over the back contact of relay 
1701, left contacts of cam 2207, inner lower 
back contact of relay 2151, to conductor 1424 
holding relay 1400 operated. This circuit 
prevents the closure of the testing circuit 
until relay 1701 is operated to cause the set 
ting of the registers. When the outgoing 
trunk has been found and the incoming Se 
lector is ready to make selections battery and 
ground are connected to the fundamental cir 
cuit and relay 2153 operates, in turn oper 
ating relays 21:57, 2504, and 2041. Relay 
2041 closes a circuit from battery through 
the winding of sequence magnet 2200, right 
contact of cam 2204 to ground at the inner 
lower front contact of relay 2041, advancing 
sequence switch 2200 to position 17. In this 
position a circuit is closed from battery 
through the winding of sequence SWitch mag 
net 1900, upper right and lower left con 
tacts of cam1902, to ground over the left 
contacts of cam 2201, advancing sequence 
switch 1900 to position 7. Sequence switch 
2200 is immediately advanced from position 
17 to position 18 over the left contact of cam 
2220, and the lower right contacts of cams 
1903 and 1904. 
The incoming and final selectors are under 

the control of sequence switch 1900. With 
sequence switch 1900 in position 7 the funda 
mental circuit extends from the fundamental 
tip over the lower back contact of relay 916, 
inner upper front contact of relay 1142, 
lower back contact of relay 2151, right con 
tacts of cam 2215, lower right and upper left 
contacts of cam 1905, winding of relay 2000 
and thence as traced for the test of the inter 
office trunk back to the fundamental ring. 
Since relay 2031 is now operated the count 
ing relay circuit may be traced from ground 
at the outer lower front contact of relay 2031, 
front contact of relay 2000 inner lower front 
contact of relay 2031, conductor 2030, inner 
upper back contact of relay 1000, conductor 
1004, right contacts of cam 1906, outer upper 
back contact of relay 2103, Outer upper front 
contact of relay 2102, inner upperback con 

13 

tact of relay 2101, conductor 2154, back con 
tact of relay 1402, winding of relay 1412 to 
battery. After the Winding of relay 2000 
has been shunted three times to cause the 
Selection of the third brush of the incoming 
selector, relay 1400 operates opening the 
fundamental circuit and relay 1420 operates 
closing a circuit from ground over its front 
contact, upper back contact of relay 917, 
back contact of relay 1148, lower left con 
tact of cam 1901 to the Winding of sequence 
switch magnet 1900 and battery, advancing 
it out of position 7. Conductors 1423 and 
1424, carrying the locking circuits for the 
counting relays extend to ground at this 
time over the lower left contact of cam 1904 
and over the right contacts of cam 1904 re 
spectively and are held closed until the se 
quence switch leaves positions 7 and 7A. 
Sequence switch 1900 is advanced from posi 
tion 8 to position 9 over its local cam. It is 
to be noted that the circuit for advancing the 
sequence switch extends over the back con 
tact of relay 1148. Circuits are prepared for 
this relay over the contacts of cam 1907. In 
positions to 9 the circuit is extended over 
the right contact of cam i907 to ground at 
the lower back contact of relay 1316, and in 
positions 11 to 13 the circuit extends to 
ground over the lower back contact of relay 
915. Therefore if the hundreds register 1300 
has not been positioned at the time the in 
coming brush selection is completed sequence 
switch 1900 cannot be advanced for the next 
Selection and if the incoming registers have 
not been completely set, sequence switch 1900 
cannot be advanced into position to make 
final selections. 
We have assumed that the registration has 

taken place in the proper length of time. 
Therefore sequence switch 1900 has now been 
advanced to position 9. In position 9 the 
fundamental circuit is the same as was traced 
in position 7 of sequence switch 1900. The 
counting relay circuit at this time, however, 
extends over the contacts of relays 2000 and 
2031, left contacts of cam 1906, upper front 
contact of relay 2121, inner upper front con 
tact of relay 2022, conductor 2150, lower 
back contact of relay 1403, winding of relay 
1413 to battery. Four pulses of current will 
bring about the operation of Irelays 1400 and 
1420 causing the selection of fourth group of 
trunks outgoing from the incoming selector, 
The incoming selector will hunt for a trunk 
leading to an idle final selector in substan 
tially the manner described for the district 
selector. Relay 1400 Opens the fundamental 
circuit and relay 1420 advances sequence 
switch 1900 to position 11 in the manner 
previously described. 
As sequence switch 1900 passes through 

position 10, a circuit is closed from the fun 
damental tip to the lower right contact of 
cam 1905 as previously described and from 
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thence over the upper right contact of cam 
1905, through resistances 1908 and 2040, up 
per right and lower left contacts of calm 1902, 
to the fundamental ring. The connection of 
these resistances across the circuit discharges 
the electrical charge which may have ac 
cumulated due to the capacity of the trunk 
and prepares for makiing final Selections. 

Final brush, final tens and final units selec 
tions take place in positions 11, 13 and 15, 
respectively. The fundamental circuit ex 
tends at this time as above traced for in 
coming selections. The counting relay cir 
cuits may be traced as follows: In position 
11 for final brush selection from ground over 
the contacts of relays 2031 and 2000, conduc 
tor 2030, inner upper back contact of relay 
1000, conductor 1004, upper right and lower 
left contacts of cam 1909, upper front contact 
of relay 2111, inner upper back contact of 
relay 2112, to conductor 2156, lower back 
contact of relay 1401, winding of relay 1411 
to battery, therefore two pulses are required 
to satisfy the counting relays and the final 
selector uses the second brush in making Se 
lections. The counting relay circuit for final 
tens selection extends as iust traced to the 
upper right contact of calm 1909 and thence 
over the lower right contact of that cam, 
upper back contact of relay 2141, outer upper 
front contact of relay 2142, to conductor 
2154. Two pulses of current serve to oper 
ate relays 1402 and 1412, 1401 and 1411. It 
will be noted that the circuit normally ex 
tends from the front contact of relay 1401, 
Over the back contact of relay 1421 to the 
winding of relay 1410. Since relay 2144 is 
also operated a circuit is closed for relay 
1421 ovel the lower contacts of cann 1910 to 
ground at the front contact of relay 2144. 
Therefore the operation of relay 1401 ex 
tends the counting relay circuit over the out 
er front contact of relay 1421, to the back 
contact of relay 1409 and the winding of re 
lay 1419. Five additional pulses result in 
the operation of relays 1405 to 1409 and 1415 
to 1419. From the front contact of relay 
1405 the counting relay circuit extends over 
the inner upper contact of relay 1421 to the 
winding of relay 1410, causing it to operate 
and operate relays 1400 and 1420 which open 
the fundamental circuit and advance the 
switch 1900 in the usual manner following 
the reception of eight pulses. The counting 
relay circuit for final units selection extends 
from cam 1909 over the upper left contact 
of that cam, upper front contact of relay 
2131, inner upper front contact of relay 2132, 
conductor 2150, and the winding of relay 
1413. Relay 2134 being operated closes a 
circuit Over its upper front contact, upper 
right contact of cam 1910, for relay 1421, so 
that nine pulses are required to satisfy the 
counting relay condition. 

Following the completion of final units se 
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lection sequence switch 1900 is advanced to 
position 16, in which position a circuit is pre 
pared to respond to the reversal of battery 
produced by the incoming selector. This 
circuit is the same as traced for the making 
of final selections. However, due to the re 
versed nature of the battery, relay 2161 is 
operated in addition to relay 2000. With re 
lay 2161 operated a circuit is closed froln 
grounded conductor 1129, front contact of re 
Iay 2161, inner lower back contact of relay 
2505, upper contacts of calm 1911, winding 
of relay 917 to battery. Relay 2000 also op 
erates closing a circuit from ground to con 
ductor 2030, outer lower front contact of re 
lay 917, winding of relay 1410 to battery. 
Relay 917 closes a circuit through relays 1410 
and 1400 and 1420 in series, inner lower con 
tact of relay 917, Outer upper contact of relay 
904 to ground at the upper left and lower 
right contacts of cam 1904. Relays 1400 and 
1420 cannot operate as long as relay 2000 
holds the circuit of relay 1410 closed. Fol 
lowing the completion of the test circuit in 
the sender, the incoming selector removes the 
reversed battery and relay 2000 releases. 
Relay 2161 locks in a circuit from battery 
through its lower winding, lower contacts of 
cam 2212, inner lower back contact of relay 
2505, inner lower front contact of relay 2161 
to grounded conductor 1129. The release of 
relay 2000 permits relays 1400 and 1420 to 
operate in circuit with relay 1410. Relay 
1400 as usual opens the fundamental circuit 
and relay 1420 connects ground. Over its 
front contact, upper front contact of relay 
917, lower contacts of cam 1912, winding of 
relay 916 to battery. Relay 916 locks over 
its lower front contact, to grounded conduc 
tor 1129. Relay 916 opens the fundamental 
tip and the fundamental ring and closes a 
circuit from battery through the winding of 
relay 904, upper front contact of relay 916 
to grounded conductor 1129. Relay 904 in 
operating opens the shunt around the upper 
winding of relay 905 which is of high resist 
ance, thus introducing this resistance into the 
circuit of relay 208. When relay 904 oper 
ates the holding circuit for relays 1400, 1410 
and 1420 is opened and they release. 
The increase in resistance included in the 

circuit of relay 208 causes that relay to re 
lease in turn releasing relay 212. The release 
of relay 212 closes a circuit over its left back 
contact, and the upper left contact of can 216 
to the winding of sequence switch magnet 
206 advancing the Switch to position 13. As 
soon as sequence switch 206 reaches position 
12 ground is connected over the lower right 
contact of calm 220 to conductor 221 and 
through the link to conductor 919. The con 
nection of ground to conductor 919 releases 
relay 905 which is also connected to grond. 
The release of relay 905 in turn releases relay 
906 and relay 907. The release of relay 907 
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closes a circuit from battery through the 
upper winding of relay 903, lower front con 
tact of relay 908 to ground at the lower back 
contact of relay 907. Relay 903 in operating 
connects ground from conductor 919 over its 
lower front contact, lower back contact of 
relay 1005, middle lower front contact of 
relay 915 to resistance 918 and battery in 
shunt of the winding of relay 908 thus caus 
ing relay 908 to release. Relay 903 also locks 
through its lower winding to ground on coil 
ductor 919. It also connects ground to con 
ductor 1136 in place of that supplied by re 
lay 908. It will be noted that battery through 
resistance 902 and the lower winding of relay 
903 is now connected to conductor 919, in 
parallel with battery through the resistance 
918. This produces a low resistance circuit 
over conductors 919 and 221 to ground. 

It will be remembered that the upper wind 
ing of relay 612 was connected between con 
ductors 919 and 221 when the link circuit 
cut through the conductors from the district 
selector to the sender. This low resistance 
circuit now causes the operation of relay 612. 
Relay 612 in operating closes a circuit from 
battery through the lower winding of relay 
610, contacts of cam 718, outer upper front 
contact of relay 612, upper back contact of 
relay 611, lower back contact of relay 609 
to ground over the right contacts of cans 
703 and 714. If the sender finder is stand 
ing on one of its last twenty terminals a cir 
cuit is closed at this time from ground over 
brush 627, commutator strip 628 or 629 de 
pending on which group of ten terminals the 
sender is standing on, upper right and lower 
left contacts of cam T20, lower front contact 
of relay 610, lower winding of relay 610 to 
battery holding relay 610 operated. With 
relay 610 operated a circuit is closed from 
battery through resistance 632, winding of 
relay 609, lower left and upper right contacts 
of cam 716 to ground at the inner upper front 
contact of relay 610. With relay 609 operat 
ed a circuit is closed from battery through 
down drive magnet 630, lower contacts of 
am 722, outer lower front contact of relay 
609 to ground at the right contacts of cams 
703 and 714. Magnet 630 causes the sender 
finder to be restored to its normal position 
at which time ground is connected over com 
mutator segment 631, lower contacts of can 
723 to resistance 632 and battery in shunt of 
the winding 609 which now releases. When 
relay 610 operated it closed a circuit from 
ground over its inner upper front contact, 
upper left contact of cam 717, to the winding 
of sequence switch magnet 700 and battery 
advancing the sequence switch to position 7. 
The advance of the sequence switch from 
position 6 opens the circuit of relay 612 and 
causes that relay to release. In position 7 
relay (310 is held operated in a circuit from 
battery through its lower winding and lower 
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front contact, left contacts of cam 720, mid 
dile and inner lower front contacts of relay 
609, upper left contact of cam 704 to ground 
at the right contact of cam 714. When relay 
609 releases because of the shunting of its 
Winding by brush 627, relay 610 also releases. 
The release of relay 610 closes a circuit from 
ground over its inner upper back contact, 
left contacts of cam 726, right contacts of cam 
712, to the winding of sequence switch 700 
and battery advancing the sequence switch 
to position 8. With sequence switch 700 in 
position 8, relay 609, is reoperated in a cir 
cuit from battery through resistance 632, 
winding of relay 609, lower contacts of cam 
716, lower back contact of relay 611 to ground 
over the right contacts of cams 703 and 714. 
A second circuit is closed from battery 
through the winding of relay 606, left con 
tacts of cam 727, and thence over the lower 
contacts of cam 716 to ground as traced from 
the winding of relay 609. Relay 606 locks 
over its outer lower front contact, upper right 
contact of cam 704, to ground over the right 
contact of cam 714. It also closes a circuit 
from battery through the winding of down 
drive magnet 633 of the district finder, upper 
contacts of cam 725, inner lower front contact 
of relay 606 to ground over the locking cir 
cuit of that relay as above traced. When the 
district finder has been restored to normal 
a circuit is closed from ground over the right 
contact of cam 714, upper right contact of 
calm 704, commutator brush 634, segment 635, 
left contacts of can 728, to the winding of 
sequence switch magnet 700 and battery, ad 
vancing sequence switch 700 to position 9. 
When sequence switch 700 leaves position 8 
relays 606 and 609 release. The link sequence 
switch remains in this position until the next 
link in the series is advanced to position 2. 
At this time a circuit is closed from battery 
through the upper winding of relay 602, 
upper right and lower left contacts of cam 
705, contact of make busy jack 706 and thence 
over the lower right and upper left contact 
of eam 711 of the next link to ground. The 
advance of sequence switch 700 from position 
6 opens the incoming tip and ring conductors, 
disconnects conductor 221 from conductor 
919 and connects ground over the right con 
tact of can 728 and the left contact of cam 
721 to conductor 221 as long as sequence 
switch 700 remained in position 7. It also 
opens the fundamental tip and ring con 
ductors. However, ground remains connect 
ed to brush 607 and conductor 209, over the 
right contact of cam 714 and the upper right 
contact of cam 04 until relay 606 operates 
in position 8. 
When the link circuit disconnected conduc 

to 221 from conductor 919, relay 903 re 
leased. Relay 903 in releasing provides cir 
cuits for advancing sequence switches 1900 
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and 2200 to position 1. The circuit for ad 
vancing sequence switch 1900 may be traced 
from battery through the winding of that 
Iagnet, upper left contact of cam 1901, in 
nel upper back contact of relay 908 to ground 
at the Outer upper contact of relay 903. The 
circuit for magnet, 2200 may be traced from 
battery through that magnet, right contact 
of can 2220, outer upper back contact of 
relay 908, to grond at the upper back con 
tact of relay 903. When these sequence 
switches reach position 1, relay 901 which 
has been held operated from off-normal 
ground connected to conductor 2203 by these 
sequence switches, releases. The release of 
relay 901 opens the circuit of off-normal re 
lays 1126 and i230. The release of these re 
lays unlocks all the relays which have not 
already been released. The release of relay 
90i also connects battery through resistance 
902, over the back contacts of relays 901 
and 900 to the terminal accessible to brush 
613 of the link, marking the sender as avail 
able for another cali. 
As sequence switch 206 reaches position 

113A the tip brush of the district selector is 
connected over the lower contacts of Cam 
230 to the upper light winding of repeating 
coil 242, Winding of relay 243, upper con 
tacts of cam 211, lower right winding 
of repeating coil 242, upper contacts 
of can 251 of the ring brush of the 
district selector. The tip and ring brushes 
are connected to battery and ground at the 
incoming selector but the direction is such 
that, relav 243 which is polarized does not Op 
erate. When sequence switch 206 leaves posi 
tion 12, the fundamental tip and ring in 
cluding conductors 214 and 231 are discon 
nected from the tip and ring brushes of the 
district selector. When sequence switch 206 
reaches position 1134 a circuit is closed from 
battery through the lower winding of relay 
226, upper contacts of cam. 249, inner left 
back contact of relay 229, left contact of 
calm 218. to ground at the lower left contact 
of can 217. Relay 226 locks over its inner 
over front contact to ground at the left 
front contact of relay 204. Relay 226 in op 
erating connects the incoming tip conductor 
over the left contacts of calm 225, upper front 
contact of relay 226, upper left Winding 
of repeating coil 242, inner upper back con 
tact of relay 244, front contact of relay 20, 
to the right winding of relay 201 and bat 
tery and connects the incoming ring conduc 
tor over the left contacts of cam 224, Outer 
!ower front, contact of relay 226. lower left 
winding of repeating coil 242, lower back con 
tact of relay 244, to the left winding of relay 
201. and ground. Relay 201 is now held op 
erated over the incoming trunk and in turn 
holds relays 204 and 20 operated. When 
the called subscriber answers, battery and 
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ground is reversed to the circuit of relay 243 
and that relay operates closing a circuit 
from battery through the winding of relay 
244, contact of relay 243, upper back contact 
of relay 244, front contact of relay 201 to 
ground over the right contacts of calm 205. 
Relay 244 in operating locks over its upper 
most front contact and the front contact of 
relay 243. Relay 244 also reverses the con 
nection of battery and ground through the 
windings of relay 201 to the incoming trunk 
for Supervisory purposes. 
When the called subscriber disconnects re 

lay 243 releases in turn releasing relay 244 
which restores the connection of battery and 
ground to the incoming trunk as an indica 
tion that the call has been terminated. When 
the calling subscriber restores his receiver 
to the switchhook the apparatus at the local 
office is restored and the loop circuit at the 
distant office is opened, in turn releasing re 
lay 201. Relay 201 releases relays 204 and 
207. The release of relay 207 opens the cir 
cuit through the right winding of relay 201 
to prevent the reoperation of that relay, 
should the trunk be reselected before the 
district selector restores to normal. With 
relay 207 released a circuit is closed from 
ground over the left back contact of relay 
212, right back contact of relay 207, upper 
right contact of cam 245, lower right contact 
of cam 246, left winding of relay 229 to bat 
tery. Relay 229 locks over its outer right 
front contact to ground over the lower con 
tacts of cam 205. It also connects ground 
over the lower contacts of cam 205 and its 
inner and Outer right front contacts, lower 
right contact of cam 216 to the winding of 
sequence switch magnet 206 and battery, ad 
vancing sequence switch 206 to position 16. 
A circuit is then closed from ground over the 
left back contact of relay 212, rightback con 
tact of relay 207, upper right and lower left 
contacts of cam 245, to the winding of se 
quence switch magnet 206 and battery, ad 
vancing sequence switch 206 to position 18. 
Relay 204 in releasing opens the locking cir 
cuit of relay 226, which also releases, opening 
the tip and ring conductors to prevent the 
completion of an incoming circuit for trunk 
test should the district selector be seized be 
fore the selector reaches normal. In posi 
tion 18 a circuit is closed from battery 
through down drive magnet 247, right con 
tact of cam 232, to ground at the lowei' left 
contact of calm 213. The district Selector is 
restored to normal in this circuit at which 
time a circuit is closed from ground over 
the lower left and upper right contacts of 
cam 217, brush 239, normal commutator seg 
ment 248, upper right contact Of calm 216 to 
the winding of sequence switch magnet 206 
and battery lestoring the Sequence Switch to 

5 

SO 

S 5 

UG) 

05 

O 

5 

2 

  



O 

20 

25 

30 

40 

50 

55 

60 

65 

1,840,132 

position 1. The district selector is now ready 
for another call. 

Completion of call using relay call indicator 
In the establishment of a connection to a 

subscriber located in a manual office equipped 
with a relay call indicator the designation is 
to be transmitted to the distant office by 
means of code impulses similar to those em 
ployed in setting the incoming registers. Se 
Quence switch 1500 is employed in generating 
and transmitting the code pulses. The con 
nection progresses in the manner above de 
scribed until the trunk is reached leading 
to the distant office with the exception that 
the route relay operated by the decoder 
causes relays 2001 and 2002 to be operated 
to indicate the class of the call. With relay 
2002 operated a circuit is closed from bat 
tery through the winding of relay 2155, next 
to the inner upper contact of relay 2002, lower 
contacts of cam 2208, to ground at the lower 
front contact of relay 1142. Relay 2155 in 
turn closes a circuit for relay 2151. When 
sequence switch 2200 reaches position 5 a. 
circuit is closed from battery through the 
winding of sequence switch magnet 1500, 
lower right contact of can 1501, right back 
contact of relay 1502, middle upper back con 
tact of relay 1006, Outer upper front contact 
of relay 2001, uppermost front contact of 
relay 2002, to ground over the lower right 
and upper left contacts of cam 2201. The 
impulser sequence switch 1500 is advanced 
in this circuit to position 17, which is the 
starting position for direct relay call indi 
cator calls in which only the numerical des 
ignation is transmitted. Relay 2002 in op 
erating also closes a cirucit from battery 
through the winding of relay 2152, inner 
most upper front contact of relay 2002, to 
ground over the lower contacts of cam 2208, 
and the lower front contact of relay 1142. 
When sequence switch 1500 passes through 
positions 8 to 17, a circuit is closed from bat 
tery through the windings of relays 1503 and 
1504, upper contacts of cam 1505, right back 
contact of relay 1502, to ground as traced 
for the circuit which advanced sequence 
switch 1500. 

it has been assumed that no office selector 
was employed in establishing a connection to 
this manual office. Therefore relay 2011 
would have been operated by the decoder 
and locked up as described for other regis 
terrelays. With relay 2011 operated, as soon 
as the district selections have been completed 
and sequence switch 2200 is advanced out of 
position 4, the locking circuit for relays 1400. 
1410 and 1420 is maintained through posi 
tions 4 to 10 over a circuit which may be 
traced over the front contact of relay 1410, 
conductor 1424, upper front contact of relay 
2011, upper left contact of can 2222 to 
ground at the upper left contact of cam 2201. 
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With relay 1420 held operated sequence 
switch 2200 is advanced to position 11. Be 
fore this position is reached a circuit is closed 
from ground at the upper left contact of cam 
2201, lower left contact of cam 2222, to con 
ductor 1424 holding relay 1420 operated 
through position 15 thus causing the ad 
vance of sequence switch 2200 to position 16. 
A branch of this holding circuit extends from 
conductor 1424, lower front contact of relay 
2151, left contacts of cam 2223, inner lower 
back contact of relay 915 to grounded con 
ductor 1131, and in parallel with the back 
contact of relay 915, over the upper back con 
tact of relay 1007, left contacts of cam 1506, 
upper back contact of relay 1006, inner upper 
front contact of relay 2001, lower front con 
tact of relay 2152, to grounded conductor 
1131. These holding circuits insure that the 
interoffice trunk is not tested until after all 
of the digits have been registered as indi 
cated by the operation of relay 915, and the 
call indicator impulser switch has reached 
the starting position indicated by the arrival 
at position 17. When these things have oc 
curred relays 1410, 1400 and 1420 and the re 
maining counting relays release. 
The fundamental circuit is then closed 

from the fundamental tip over the back con 
tact of relay 916, upper front contact of 
relay 1142, lower right and upper left con 
tacts of cam 2209, middle upper front con 
tact of relay 2152, winding of relay 2159, 
left contacts of cam 2215, upper winding 
of relay 2161, back contact of relay 1400 
and thence as previously traced over con 
tacts of relays 2501, etc. to the upper 
right and lower left contacts of cam 2216, 
lower back contact of relay 2302, upper front 
contact of relay 2023, resistance 2043, back 
contact of relay 2024, upper contacts of cam 
2217, upper back contact of relay 916 to the 
fundamental ring. When connection is made 
to the trunk outgoing to the manual office, 
battery and ground are connected at that of 
fice to the interoffice trunk and thence to the 
fundamental circuit. Relay 2159 operates in 
this circuit but the battery is so polarized 
that relay 2161 does not. The operation of 
relay 2159 closes an obvious circuit for re 
lay 2157, which locks over the lower right 
contact of cam 2202 until sequence switch 
2200 has left position 16A. Relay 2157 
causes the operation of relay 2504 as previ 
ously described and relay 2504 operates re 
lay 2041. Relay 2041 in operating closes a 
circuit from battery through the winding of 
relay 2160, next to the uppermost front con 
tact of relay 2002, upper back contact of relay 
1005, inner upper front contact of relay 2151, 
lower contacts of cam 2224, outer lower 
front contact of relay 2041 to ground. Relay 
2160 locks in a circuit which may be traced 
through the winding of that relay over the 
next to the uppermost contact of relay 2002, 
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upper back contact of relay 1005, sec 
ond upper front contact of relay 2160, 
to grounded conductor 2203. Relay 2041 
also closes a circuit from battery through 
the winding of sequence switch magnet 
2200, right contact of cam 2204, to 
ground at the inner lower front contact of 
relay 2041 advancing sequence switch 2200 
to position 17. In position 17 the fundamen 
tal circuit is held closed and may be traced 
from the front contact of relay 1142 over the 
upper front contact of relay 2041, upper 
contacts of cam 2219, middle upper front 
contact of relay 2152, winding of relay 2159, 
and thence as previously traced back to the 
fundamental ring. The locking circuit of 
relay 2157 is opened as soon as sequence 
Switch 2200 leaves position 161A but that re 
lay is held operated as long as relay 2159 re 
mains operated. 
When the operator at the distant office is 

ready to receive the designation the circuit 
is opened, either automatically or by the 
manual operation of a key by the operator 
and relay 2159 releases in turn releasing re 
lay 2157, if the sequence switch has left posi 
tion 16A as well as relays 2504 and 2041. At 
the manual office a bridge is connected across 
the tip and ring conductors containing relays 
similar to relays 1122, 1123 and 1124 for the 
reception of the pulses. With relay 2041 re 
leased and relay 2160 operated and locked, 
the fundamental tip is extended from the 
front contact of relay 1142, over the upper 
back contact of relay 2041, third upper front 
contact of relay 2160, lower back contact of 
relay 1008 to the left armature of relay 1503 
and the lower left contact of cam 1507. The 
fundamental ring is extended from the back 
contact of relay 916 over the upper contacts 
of cam 2217. back contact of relay 2024, 
through resistance 2043, upper front contact 
of relay 2023, back contact of relay 2013, 
inner lower back contact of relay 2041, fourth 
upper front contact of relay 2160, upper back 
contact of relay 1008 to the right armature 
of relay 1503, and the left contact of cam 
1508. The release of relay 2041 also closes a 
circuit from battery through the left winding 
of relay 1502, outer lower back contact of 
relay 1007, fifth upper contact of relay 2160, 
outer lower back contact of relay 2041, to 
ground at the lower front contact of relay 
2155. The operation of relay 502 starts the 
rotation of sequence switch 1500. The cir 
cuit for this purpose may be traced from 
battery through the winding of sequence 
Switch magnet 1500, upper right contact of 
cam 1501 to ground at the Guter right front 
contact of relay 1502. - 
As the impulser sequence switch 1500 ro 

tates one pulse is generated in passing each 
Position, and each pulse lasts one full posi 
tion or a half position each side of the center. 
The pulses generated in the even numbered 
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positions are either light negative or heavy 
negative and those of the odd numbered posi 
tions are either light positive or blank ac 
cording to the settings of the incoming regis 
ter relays. As the switch passes an even 
numbered position, ground is connected over 
the right contacts of cam 1509 to the funda 
mental tip and as it passes odd numbered 
positions, ground is connected over the lower 
right and upper left contacts of cam 1509 
to the fundamental ring. Light negative 
impulses are generated by the connection of 
battery through high resistance 1510, over 
the lower right contact of calm 1508, to the 
fundamental ring, while heavy negative 
pulses are generated over a circuit which 
may be traced from the lower right contact 
of cam 1508, right back contact of relay 1511, 
contacts of cam 1512 or 1513, through con 
tacts of the register relays, to contacts of 
calms 1514 and 1515 and thence over inner 
upper back contact of relay 1001, left front 
of relay 1502, contacts of cam 1516 or relay 
1504, resistance 2225. to battery over the con 
tacts of cam 2205. Positive pulses are gen 
erated over a circuit which may be traced 
from the tip conductor over either the front 
contact of relay 1503, contacts of cam 1507 or 
left back contact of relay 1511, contacts of 
calm 1517, or 1518, through the contacts of 
the register relays to contacts of cam 1519. 
lower back contact of relay 1001. through 
high resistance 1009 to battery. When no 
pulse is to be sent the fundamental tip is con 
nected over the back contact of the register 
relays to ground over cam 1520 for a quarter 
of a position. The result is that both funda 
mental tip and fundamental ring are ground 
ed for a quarter position to discharge the 
cable and then the fundamental is opened for 
the remaining three-quarters of a position 
to create a blank pulse. In the position just 
ahead of the starting positions 5 and 17 this 
ground is continued for a slightly longer 
time to guard against the switches starting 
from a little past the center of the position. 
Assuming that the numerical designation 

of the subscriber in the manual office is the 
same as that of the subscriber in the panel 
office just described, no station designation 
has been recorded and two light negative 
pulses will be sent out to indicate that fact. 
In the first transmitting position of the 
sequence switch 1500, as sequence switch 1500 
moves from position 17 the tip conductor is 
open and the ring conductor is connected in 
positions 17 to 174 to ground over the upper 
left and lower right contacts of cam 1509, 
transmitting an open pulse. In position 
1734 to 181A the tip conductor is grounded 
over the right contacts of cam 1509 and the 
ring conductor is connected in positions 171A, 
to 1814, over the right contacts of cam 1508 to 
high resistance 1510 and battery, transmit 
ting a light negative pulse. Since none of 
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the stations' register relays are operated the 
tip conductor will be connected over the 
lower left and upper right contacts of cam 
1507, upper left contacts of cams 1517 and 
1518, lower back contact of relay 1213, lower 
back contact of relay 1211, upper right con 
tact of cam 1520, lower right contact of cam 
1521 to ground until sequence switch 1500 
reaches position 1814. As soon as sequence 
switch 1500 leaves position 1814, the battery 
connected to the ring conductor is discon 
nected. In positions 1814, to 1914, the tip 
conductor is opened and the ring conductor 
is connected to ground from positions 18% 
to 19A over the contacts of cam 1509. The 
next transmitting period, that is, from 1914, 
to 2014, finds the tip conductor grounded over 
cam 1509 from positions 1934 to 2014, while 
the ring conductor is connected as before over 
the contacts of cam 1508 to battery through 
resistance 1510. In this manner the pulses 
corresponding to the stations' digits are 
transmitted. 
As sequence switch 1500 passes from posi 

tion 20 to position 2 of the next revolution 
ground is supplied to cam 1509 over the outer 
right front contact of relay 1502. In posi 
tions 2034 to 1A the ring conductor is 
grounded over cam 1509 and the tip conduc 
tor is open as previously described. In po 
sition 134 to 2A the tip conductor is ground 
ed over cam 1509 and the ring conductor is 
connected to battery through high resistance 
1510 over cam 1508. A parallel circuit ex 
tends over the right back contact of relay 
1511, upper left and lower right contacts of 
cam 1512, lower front contact of relay 1222, 
middle lower front contact of relay 1224, up 
per contacts of cam 1515, inner upper back 
contact of relay 1001, left front contact of 
relay 1502, left contacts of cam 1516, resist 
ance 2225, to battery over calm 2205. In po 
sition 284, plus 31A the ring conductor is 
grounded and the tip conductor is opened 
while in position 334 to 4A the circuits above 
traced are closed to transmit a second heavy 
negative impulse. Thus two heavy negative 
impulses are transmitted to correspond to the 
thousand digits of the numerical designa 
tion. The remaining digits are transmitted 
in a similar manner. When sequence switch 
1500 reaches position 10 in the second revolu 
tion, relays 1503 and 1504 release. The tip 
conductor then is controlled exclusively by 
can 1507 and the ring conductor by cam 1508, 
while relay 1503 prepares for the final posi 
tive pulse. The hundreds digit is transmit 
ted in positions 3 to 8: the tens digit in posi 
tions 9 to 12 and the units digit in positions 
13 to 16. In positions 16 to 16% the tip con 
ductor is connected over the left back con 
tact of relay 1503, lower contacts of cam 1522, 
to ground over inner lower back contact of 
relay 916 and the upper left contacts of cams 
2218 and 2201. 
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When sequence switch 1500 reaches posi 
tion 1734 the tip conductor is connected over 
the left back contact of relay 1503, upper con 
tacts of cam 1516, through resistance 2225 to 
battery over cam 2205, while the ring con 
ductor is connected over the right back con 
tact of relay 1503, upper left and lower right 
contacts of cam 1521 to ground, thus trans 
mitting a heavy pulse in the direction oppo 
site to that formerly transmitted, that is, a . 
heavy positive pulse. Sequence switch 1500 
is advanced from position 1 at the end of its 
first revolution by a circuit closed over its 
local cam, outer right front contact of relay 
1504 to ground at the outer right contact of 
cam 1502. Since relay 1504 is released at the 
time sequence switch 1500 completes its sec 
ond revolution, the sequence Switch comes to 
rest having completed that revolution. In 
positions 19 and 20 the fundamental circuit is 
opened since relay 1503 is now released. 
When sequence switch 1500 reaches posi 

tion 1834 a circuit is closed from ground over 
the right front contact of relay 1502, right 
back contact of relay 1504, contacts of cam 
1523, inner lower back contact of relay 1007, 
winding of relay 916 to battery. Relay 916 
functions in the manner described for panel 
calls to bring about the advance of the dis 
trict and the release of the sender. 

If the call is to be completed through a sec 
ond tandem office, relay 2002 is operated 
alone to indicate that the whole designation 
is to be transmitted. With relay 2002 oper 
ated a circuit is closed from battery through 
the winding of relay 1511, left back con 
tact of relay 1502, outer upper back con 
tact of relay 2001, uppermost front contact 
of relay 2002, to ground over the lower right 
and upper left contacts of cam 2201, when 
sequence switch 2200 reaches position 5. Re 
lay 1511 prepares a locking circuit for itself 
over its middle left front contact, upper right 
and lower left contacts of calm 1522, inner 
lower back contact of relay 916, to ground 
over the upper left contacts of cams 2218 and 
2201. This circuit is completed when se 
quence switch 1500 has been advanced to its 
starting position and the sequence switch 
2200 is ready to make the test of the outgo 
ing trunk. With relay 1511 operated a cir 
cuit is closed from ground at its Outer right 
front contact, lower left contact of can biji, 
to the winding of sequence switch magnet 
1500 and battery, advancing sequence switch 
1500 to its starting position 5 for the trans 
mission of tandem call indicator impulses. 
When sequence switch 1500 reaches position 
5 a circuit is closed for Operating relay's 1503 
and 1504 over the left contacts of can 1505 
and the inner left contact of relay 1511 to 
the operating circuit of that relay. Relay 
1504 locks over its left front contact as 
above described. 
The transmission of impulses starts with 
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sequence switch 1500 in position 5. In posi 
tions 5 to Sthe tanden hundreds digit is trans 
mitted under control of registei 1100. in po 
sitions 9 to 12 the tandem tens digit is trans 
mitted under control of register 110 and in 
positions i3 to 16 the tandem units digit is 
transmitted under control of i'egister 1200. 
The transmission of positive pulses is con 
trolled during these positions over the Outer 
left front contact of relay 1511 and cam 1524 
and the transmission of negative pulses is 
controlled over the inner Eight front con 
tact of relay 1511 and can 1525. Relay 1511 
is held operated until sequence switch 1500 
leaves position 17 at which time the circuit 
assumes the condition it was in while making 
a direct call indicator call and the call pro 
ceeds from that point as above described. 
Completion of call, (sing cal/, announcer 

imachine 

If the call is to be completed at a manual 
office equipped for receiving call announce 
ments from the Sendel', the route relay oper 
ated by the decoder indicates this fact to the 
sender by operating relay 2004. The call an 
nouncer mechanism is shown in Fig. 26 and 
comprises fourteen units for generating Voice 
currents, each unit corresponding to a differ 
ent digit or letter. Each unit comprises a 
drum on which is mounted a plurality of pho 
tographic vocal records of the particular dig 
it, a light source, a lens System, a photoelec 
tric cell, a repeating coil and an amplifier. 
The drums are constantly rotated by a com 
mon shaft which also carries certain synchro 
nizing cams. As the drums rotate, the rec 
ords are translated by the photoelectric cells 
back into voice currents which take the place 
of an operator's voice. With relay 2004 op 
ei'ated relay 2155 also operates in turn op 
erating relay 2151. In addition relay 2004 
closes a circuit from battery through the 
windings of relays 250S and 2509 in parallel, 
Outer upper front contact of relay 2004, lower 
back contact of relay 2005, lower contacts 
of cam 2208 to ground at the lower front 
contact of relay 1142. With relay 2508 op 
erated a circuit is closed from battery 
through the winding of relay 2503, inner 
most contact of relay 2508, upper right con 
tact of cam 2218 to ground at the upper left 
contact of cam 220i, when sequence switch 
2200 reaches position 15 following the selec 
tion of the distant office. 
Assuming that the trunk circuit of Fig. 3 

is the first idle trunk of the group outgoing 
to the Wanted manual office, a circuit is closed 
as soon as the trunk is found, which may be 
traced from battery through the right wind 
ing of relay 300 at the manual office, lower 
left winding of repeating coil 301, lower back 
contact of relay 302 to the ring brush of the 
district, selector 200, right contacts of can 
251, lower back contact of relay 223, upper 
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left and lower right contacts of cam 203, con 
ductor 231, brush 622, through the link circuit 
to brush 625 over the fundamental ling, up 
per back contact of Irelay 916, upper contacts 
of cam 2217, upper back contact of relay 2024, 
resistance 2043, upper front contact of relay 
2023, lower back contact of relay 2302, lower 
left and upper right contacts of cam 2216, 
through the lower left winding of repeating 
coil 2500, lower back contacts of relays 2501 
and 2502, lower back contact of relay 2401, 
lower back contact of relay 2301, inner up 
per back contact of Irelay 2501, back contact of 
relay 1400, upper winding of relay 2161, 
winding of polarized relay 2510, upper front 
contact of relay 2503, upper left winding of 
repeating coil 2500, outer upper front contact 
of relay 2151, upper back contact of relay 
2152, upper left and lower right contacts of 
calm 2209, inner upper front contact of re 
Jay 1142, lower back contact of relay 916 to 
the fundamental tip, brush 626, through the 
link circuit to brush 608, and conductor 214, 
upper right and lower left contacts of cam 
202. upper back contact of rela y 223, upper 
left and lower right contacts of calm 230, to 
the tip brush of the district selector 200, 
upper back contact of relay 302, upper left 
winding of repeating coil 301, to the left 
Winding of relay 300 and ground. 

If the fundamental circuit is complete 
through the sender, relay 300 operates, clos 
ing a circuit from battery through the wind 
ing of relay 303, front contact of relay 300 to 
ground at the lower back contact of relay 
304. Relay 303 in operating closes an oper 
atino circuit for relay 305 which in turn ex 
tends its operating ground by Way of its inner 
lower front contact, and the upper back con 
tact of relay 401 to the upper windino of 
relay 400 and battery. Relay 305 also closes 
a substitute ground for holding relay 303 
operated. Relay 400 in operating closes a 
locking circuit for itself extending from bat 
tery through the lower winding of relay 401. 
lower winding and inner lower front contact 
of relay 400, winding of relay 324, lower 
most front contact of relay 305 to ground at 
the inner lower back contact of relay 307. 
Relays 324 and 401 operate in this circuit 
while relay 400 remains operated. Relay 
400 closes a circuit from ground through 
resistance 403, outer lower contact of relay 
400, Outer lower contact of relay 401, to lamp 
308 and battery, causing that lamp to light 
as a ollard signal. Relay 400 also closes a 
circuit from ground over its middle lower 
contact, through the winding of relay 402 to 
battery through the position splitting cir 
cuit. Relay 402 in turn closes a circuit from 
battery through the winding of relay 404, 
inner upper front contact of relay 402. 
through the splitting circuit to the winding 
of relay 405, and ground at the back con 
tact of relay 406. Relay 405 locks over its 
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lower front contact and operates relay 406 
to remove the operating ground from the 
circuit of relay 404. Relays 402,404,405 and 
406 function to cause the connection of the 
operator's telephone with trunks in a prede 
termined order, but since this forms no 
part of the present invention the splitting 
relays belonging to other trunks have been 
omitted. 
When the operator occupies her position, 

she inserts the plug of her headset 500 into 
jacks, such as jacks 502 and 503, thereby 
closing a circuit from ground through the 
right winding of repeating coil 501, tip of 
jack 502, through the transmitter of the head 
set 500, tip of jack 503, winding of relay 504 
and battery. Relay 504 operates closing a 
circuit for relays 505 and 506 in parallel over 
the front contact of relay 504 to ground 
through the splitting circuit. Relays 505 
and 506 prepare the circuits of the operator's 
telephone equipment. The operation of re 
lay 404 closes a circuit from ground through 
the winding of relay 507, inner left front 
contact of relay 505, outer lower front con 
tact of relay 404 through the winding of the 
supervisory relay 309 to battery and ground. 
Relays 507 and 309 operate in this circuit. 
At the same time a circuit is closed from 
battery through the winding of relay 304, 
winding and upper back contact of relay 310, 
lower contact of relay 402, inner lower front 
contact of relay 404, Outer left front contact 
of relay 505, winding of relay 520, Winding 
of relay 510 to ground at the outer right 
back contact of relay 509. Relay 304 oper 
ates in this circuit but relay 310 being mar 
ginal does not. Relay 304 in operating closes 
a circuit from ground over its outer front 
contact, lower back contact of relay 310, to 
the winding of relay 302 and battery. Relay 
302 reverses the connection of the windings 
of relay 300 to the tip and ring conductors 
leading to the sender, causing the operation 
of relay 2510 and a series of other operations 
which will be described hereinafter. Relay 
304 also provides a locking circuit for re 
lay 324. 

Relay 507 in operating closes a circuit from 
ground at the back contact of relay 528, front 
contact of relay 507, left normal contact of 
relay 509 to the winding of relay 508 and 
battery. Relay 508 in operating closes a cir 
cuit from ground through resistance 403, 
outer lower contacts of relays 400 and 401 
upper front contact of relay 404, winding 
of pilot relay 407, which lights the pilot lamp 
408, outer left front contact of relay 508, left 
back contact of relay 524, winding of relay 
521, back contact of relay 523 and battery. 
This circuit causes relay 521 to operate in 
parallel with the lamp 308. Relay 521 closes 
an obvious circuit for relay 522, and relay 
522 closes a circuit for relay 523. Relay 522 
in operating connects direct battery to the 
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circuit of relay 521 in shunt of lamp 308 
which is darkened by this shunt. The oper 
ation of relay 523 disconnects battery from 
the winding of relay 521 and that relay re 
leases in turn releasing relay 522 and relay 
523. As soon as relay 523 closes at its back 
contact, relay 521 reoperates and the cycle of 
operations is repeated to flash lamp 308. All 
of these relays are slow to release and relay 
522 is in addition slow to operate to cause the 
timed flashing of the lamp. 

Relay 508 in operating closes a circuit from 
ground at the left back contact of relay 510, 
left back contact of relay 511, fourth left 
contact of relay 508, right back contact of 
relay 512 to the winding of relay 513 and bat 
tery. Relay 513 in turn closes a circuit for 
relay 515 which extends its operating ground 
to the winding of relay 517 and this relay in 
turn operates relay 516, which operates relay 
518. Relay 518 closes a circuit from battery 
through the winding of relay 512, inner right 
contact of relay 518 to ground at the right 
contact of relay 510. Relay 512 closes a hold 
ing circuit for relay 516 over its outer right 
front contact, the fourth left contact of relay 
514, left back contact of relay 511, left back 
contact of relay 510 to ground. This chain 
of relays with the exception of relays 508 
and 512 are all slow to operate. When relay 
508 operated it connected the secondary 
winding of repeating coil 514 over the left 
back contacts of relay 512 to the tip and ring 
conductors including condenser 529. It also 
closed a circuit from a source of tone through 
the primary winding of coil 514, first left 
contact of relay 508, to the contact of relay 
513. Relay 513 in operating extended this 
circuit over the left normal contact of relay 
515 to ground at the left normal contact of 
relay 516. When relay 515 operated it 
opened the circuit; when relay 517 operated 
it reclosed it and relay 516 finally reopened 
it thus causing the transmission of two im 
pulses of tone to the originating office. How 
ever, since the originating office is a panel 
office, these tones have no effect at the present 
time. 
The operation of relays 402 and 404 also 

close a locking circuit for relay 401 from bat 
tery through its lower winding and inner 
lower front contact, upper front contact of 
relay 402, inner upper front contact of relay 
404, outer right front contact of relay 506, 
right back contact of relay 525, winding of 
relay 526, to ground at the outer right back 
contact of relay 509. Relay 526 locks over 
its outer right contact to ground directly. 
It also connects ground over its front contact, 
the winding of relay 519 and battery. When 
relay 518 operates just prior to the operation 
of relay 512, a circuit is closed from ground 
over the inner left front contact of relay 519, 
outer right front contact of relay 518, to the 
winding of relay 520, in shunt of the Winding 
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of relay 510. This reduces the resistance in 
series with relay 310 to such a point that that 
relay now operates connecting the tip con 
ductor over the front contact of relays 305 
and 310 to the front contacts of relay 512 
and thence to the Operator's telephone, so 
that the operator may receive the announce 
ment. The operation of relay 512 opens the 
circuit of relay 513 and that relay releases 
which in turn releases relay 515 and relay 517. 
Relay 516 is held operated as previously de 
scribed. The operation of relay 512 closes 
a circuit from battery over the inner 
right front contact of relay 512, Wind 
ing of relay 509 and its right back con 
tact, to ground at the right front contact of 
relay 526. Relay 509 locks over its right 
front contact and removes ground from the 
circuit of relay 526 but that relay holds over 
its own front contact. Relay 509 closes an 
obvious circuit for relay 528, and also closes 
a circuit from ground over the front contact 
of relay 526, inner left front contact of relay 
509 to the winding of relay 508 to hold that 
relay operated. The operation of relay 310 
opens the circuit of relay 302 and restores 
the direction of battery and ground through 
the windings of relay 300 to the inter-office 
trunk. 
The direction of current flow over the in 

ter-office trunk and the fundamental circuit, 
when first established is such that relay 2510 
operates in turn closing a circuit from ground 
over its front contact, inner upper back con 
tact of relay 2506 to the winding of relay 
2505 and battery. Relay 2505 locks over its 
middle upper front contact, conductor 2507, 
upper contacts of calm 2201 to ground, and 
also connects this same ground to the wind 
ing of relay 2506 which also operates. When 
relay 302 operates reversing the current flow 
over the fundamental circuit, relay 2161 op 
erates, and relay 2510 releases. The opera 
tion of relay 2161 under these conditions 
closes a circuit from grounded conductor 
1129, over the front contact of relay 2161, 
inner lower front contact of relay 2505, up 
permost front contact of relay 2508, lower 
normal contact of relay 2511, inner lower 
back contact of relay 2303, to the winding of 
relay 2501 and battery. Relay 2501 in op 
erating connects reversed battery to the fun 
damental circuit to meet the reversed bat 
tery on the trunk circuit for the purpose of 
Operating a relay in a two-wire office selector 
circuit if such an office selector is included 
in the circuit. Although no such two-wire 
office selector was included in the present con 
nection, the Sender must be prepared to take 
care of such a selector. Relay 2501 therefore 
connects ground over its outer lower front 
contact to the fundamental ring and battery 
Over the contacts of calm 2505, through low 
resistance 2525, and the inner upper front 
contact of relay 2501 to the fundamental tip. 
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Relay 2501 also closes a circuit from bat 
tery through the winding of relay 2511, Outer 
upper front contact of relay 2501, to ground 
ed conductor 1130. Relay 2511 locks over its 
inner lower front contact to ground Over con 
ductor 2507 and the upper contacts of cam 
2201. Relay 2511, in operation, opens the 
circuit of relay 2501 which releases. Relay 
2501 will remain operated long enough, how 
ever, to perform the desired function. 
When the connection of battery over the 

trunk is restored just before the operator's 
telephone is connected with the inter-office 
trunk, relay 2161 releases and relay 2510 
again operates. When relay 2503 operated 
it closed an obvious circuit for relay 2512 
and this relay in turn connected the Winding 
of relay 2513 over its front contact to the 
interrupter contacts carried by the shaft of 
the call announcer machine. Each time that 
this interrupter contact closes the circuit of 
relay 2513 is closed to ground over interrupt 
ers 2610 and 2611 and relay 2513 is inter 
mittently operated. After relay 2506 op 
erates a circuit is closed from ground over the 
front contact of relay 2513, outer lower con 
tact of relay 2506, middle lower front contact: 
of relay 2509, to the winding of relay 2514 
and battery so that relay 2514 also operates 
intermittently. Relays 2512, 2513, and 2514 
are common to a group of five senders, each 
Sender having a separate make contact on 
relay 2514. 
When direct battery is restored to the 

fundamental circuit, and relay 2510 reop 
erates, a circuit is closed from ground over 
the front contact of that relay, lower front 
contact of relay 2511, lower contact of relay 
2509, to the winding of relay 2515 and bat 
tery. Relay 2515 initiates the operation of 
the call announcement. Assuming that the 
numerical designation of the called subscrib 
er is the same as for the first call traced, 
no station designations will be provided and 
none of the station relays will be operated. 
Therefore after the thousands digit has been 
recorded as indicated by the operation of 
relay 1227, and relay 2509 operated as above 
described. a circuit is closed from ground 
over the upper front contact of relay 1227, 
inner upper front contact of relay 2509, the 
upper back contacts of relays 1214, 1213, 1212 
and 1211 winding of relay 2402 to battery, 
as an indication that no stations digit is to 
be pronounced. When the tens digit has 
been registered as indicated by the operation 
of relay 1317, and sequence switch 2200 has 
reached position 15, a circuit is closed from 
battery through the winding of relay 24,03, 
Outer lower back contact of relay 2404, outer 
upper front contact of relay 2509, over the 
front contact of relay 1317, to ground over 
the upper right contact of can 2218, and 
the upper left contact of calm 2201. As soon 
as relay 2514 operates following the opera 
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tion of relay 2515 a circuit is closed from 
battery through the winding and normal con 
tact of relay 2518, front contact of relay 
2514, outer upper front contact of relay 2515, 
lower back contact of relay 2517, conductor 
2516, to ground at the lowermost front con 
tact of relay 2403. Relay 2518 locks over 
its upper front contact to the lower back 
contact of relay 2517 and grounded conduc 
tor 2516. The operation of relay 2514 which 
causes the operation of relay 2518, also con 
nects ground to the uppermost back contact 
of relay 2519, to resistance 2522 and battery 
in shunt of the Winding of relay 2519. When 
relay 2518 operates a circuit is closed from 
battery through resistance 2522, winding of 
relay 2519, lower front contact of relay 2518, 
to conductor 2516 and ground. When relay 
2514 opens the shunt around relay 2519 that 
relay operates. This prevents the prema 
ture starting of the announcement and the 
mutilation of the first digit. 
The operation of relay 2519 also connects 

condensei 2523 between the left windings of 
repeating coil 2500 to care for the transmis 
sion of the announcement. Relay 2519 con 
nects the right windings of repeating coil 
2500 over the back contacts of relay 2524, in 
ner upper and lower front contacts of relay 
2519, to the armatures of relay 2620 and 
thence over contacts of relays 2621 to 2627, 
to the announcer units according to the Set 
ting of the sender registers. When relay 
2403 operated it closed a circuit from ground 
over its lowermost front contact, to conductor 
2405. Assuming that the numerical desig 
nation of the called party is the same as that 
first described, this ground will be extended 
over the inner upper front contact of relay 
1222, to the winding of relay 1604 and bat 
tery, and over the inner upper contact of re 
lay 1224, to the winding of relay 1602 and 
battery. When relay 2519 operated, a circuit 
was closed from battery through the wind 
ing of relay 1601, middle lower front contact 
of relay 2403, lower back contact of relays 
2406 and 2407, upper back contact of relay 
2408, middle upper front contact of relay 
2519 to grounded conductor 2516. With re 
lays 1601, 1602 and 1604 operated a circuit 
is closed from ground over the inner front 
contact of relay 1602, back contact of relay 
1603, outer front contact of relay 1604, inner 
front contact of relay 1601, outer upper back 
contact of relay 2409, to the winding of re 
lay 2620 and battery. The circuit of the 
right winding of repeating coil 2504 there 
fore extends over the front contacts of relay 
2620, back contacts of relays 2621, 2623, 2625 
and 2627 to the call announcer unit prepared 
to speak the digit 5. At the end of the silent 
period this digit will be pronounced and 
will be heard by the operator whose head set 
is shown in Fig. 5. 
During this announcement relay 2514 is 

23 

again operated, closing a circuit from battery 
through resistance 2410, winding of relay 
2411 and its normal contact, conductor 2525, 
outer upper front contact of relay 2519, con 
tact of relay 2514, outer upper contact of re 
lay 2515, lower back contact of relay 2517, to 
ground over conductor 2516. Relay 24.11 
closes a locking circuit for itself over its 
upper front contact, to grounded conductor 
2516. It also closes a circuit from battery 
through resistance 2412, winding of relay 
2408, upper front contact of relay 2411 to 
ground over its locking circuit. However, 
relay 2408 cannot operate since it is shunted 
by ground from the operating circuit of re 
lay 24.11 which is connected to the winding 
of relay 2408 over its lower back contact. At 
the end of the pronouncement relay 2514 re 
leases and permits relay 2408 to operate in the 
circuit above described. 
The operation of relay 2408 opens the cir 

cuit of relay 1601 and closes a circuit from 
battery through the winding of relay 1305, 
inner upper front contact of relay 2403, outer 
upper back contact of relay 2413, upper back 
contact of relay 2414, inner upper front con 
tact of relay 2408, middle upper front contact 
of relay 2519 to grounded conductor 2516. 
With relay 1305 operated ground is supplied 
to the armature of relays 1301 to 1304. It 
will be remembered that relays 1301 and 1304 
were operated heretofore, therefore ground 
is connected over the inner upper front con 
tact of relay 1301, outer lower back contact 
of relay 2409 to the windings of relays 2621 
and 2624 in parallel, and over the inner up 
per front contact of relay 1304, upper back 
contact of relay 2409 to the winding of relay 
2620. With relays 2620, 2621 and 2624 oper 
ated, the announcing circuit extends over the 
front contacts of relay 2620, front contacts 
of relay 2621, back contacts of relay 2622, to 
the number 6 announcer unit, ready to pro 
nounce the digit 6 as soon as the silent period 
is finished. 
The next operation of relay 2514 connects 

ground to conductor 2525 as above described. 
Since relay 2408 is operated, ground is ex 
tended over the lower front contact of relay 
2408, to resistance 2411 in shunt of the wind 
ing of relay 2411 which now releases. When 
relay 2411 releases, relay 2408 is held oper 
ated over the upper normal contact of relay 
2411 to grounded conductor 2525, as long as 
relay 2514 remains operated. When relay 
2408 operated a circuit was closed from 
ground at the lower front contact of relay 
2403, conductor 2516, outer upper front con 
tact of relay 2408, normal contact and wind 
ing of relay 2407, resistance 2415 to battery. 
Relay 2407 operates and locks over its inner 
upper contact to conductor 2516 independent 
of the contact of relay 2408 and also closes a 
circuit from battery through resistance 2416, 
winding of relay 2414, upper front contact of 
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relay 2407, to conductor 2516 and ground, but 
relay 2414 is shunted by a branch of the Oper 
ating circuit of relay 2407. When relay 2514 
releases the second time the holding circuit 
for relay 240S is opened and that relay re 
leases removing the shunt from relay 2414, 
and permitting that relay to operate. The 
operation of relay 2414 closes a circuit from 
battery through the winding of relay 2406, 
inner upper front contact of relay 2414, Outer 
lower back contact of relay 2413, to grounded 
conductor 2516. Relay 2406 closes a locking 
circuit for itself through the winding of re 
lay 2413, upper front contact of relay 2406 
to grounded conductor 2516, but relay 2413 
is prevented from operating due to the closure 
of a shunt around its winding Over the Oper 
ating circuit of relay 2406. With relays 2406 
and 2414 operated and relay 2408 released no 
talking circuit is closed so that a pause is in 
troduced to simulate the customary method 
of splitting the number between the hun 
dreds and tens digits. 
When relay 2514 operates for the third 

time, a circuit is again closed for relay 2411 
which locks and prepares a circuit for relay 
240S as above described. When relay 2514 re 
leases at the end of the third talking period, 
during which no announcement was trans 
mitted, relay 2408 operates and closes a cir 
cuit from grounded conductor 2516, upper 
front contact of relay 2408, lower front con 
tact of relay 24:14, to resistance 2415 and bat 
tery, shunting the winding of relay 2407 
which releases but closes a holding circuit 
for relay 2414 over its upper normal contact 
as long as relay 240S remains operated. A 
circuit is then closed from battery through 
the winding of relay 1315, inner upper back 
contact of relay 2417, innerlower front con 
tact of relay 2403, inner lower front contact 
of relay 2406, inner upper back contact of re 
lay 2413, Outer upper front contact of relay 
2414, upper front contact of relay 240S, to 
ground over the middle upper front contact 
of relay 2519 and conductor 2516. Relay 1315 
provides ground to the inner upper al'matures 
of relays 1311 to 1314. With relays 1312 and 
1314 operated, circuits are closed from 
ground over the inner upper front contact of 
relay 1312, inner lower back contact of relay 
2409, to the windings of relays 2622 and 2625 
in parallel and Over the inner upper front 
contact of relay 1304, upper back contact of 
relay 2409 to the winding of relay 2620 and 
battery. The announcing circuit is therefore 
prepared over the front contacts of relay 
2620, back contacts of relay 2621, back con 
tacts of Irelay 2623, front contacts of relay 
2625 to the seventh announcer unit for an 
nouncing the digit 7. 

When relay 2514 operates for the fourth 
time a shunt is closed to the winding of relay 
2411 which releases and closes a holding cir 
cuit for relay 2408 as above described. Dur 
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ing this time the digit 7 is being announced. 
At the end of the period, when relay 2514 
releases, relay 2408 also 'eleases and Opens 
the holding circuit for relay 2414 which now 
releases and permits the operation of relay 
2413 in the locking circuit of 1'elay 2406. 
At this time a circuit is closed from battery 
through the winding of relay 1325, inner 
lower back contact of relay 2417, uppermost 
front contact of relay 2403, outer lower 
front contact of relay 2406, back contact of 
relay 2407, upper back contact of relay 2408, 
middle front contact of relay 2519 to 
grounded conductor 2516. Relay 1325 Sup 
plies ground to the inner upper armatures 
of relays 1321 and 1324 and since Irelays 
1321, 1322, and 1324 are operated, circuits 
are closed over the front contacts of those 
relays to operate relays 2621, and 2624 
in parallel, 2622, and 2625 in parallel and re 
lay 2620. A circuit is therefore prepared 
from the secondary winding of the repeat 
ing coil 2500 over the front contacts of relay 
2620, front contacts of relay 2621, front con 
tacts of relay 2622, to the No. S announcer 
unit. 
During the next, fifth, announcing pe 

riod relay 2514 is operated, operating relay 
2411, and relay 2408 operates when relay 
2514 releases. The operation of relay 240S 
closes a circuit for relay 2407 as above de 
scribed which prepares a circuit for relay 
2414 in the same manner. During this pe 
riod the digit S is pronounced. 
With relays 2413 and 2407 operated and 

relay 240S released a circuit is closed from 
battery through the upper winding of relay 
2517, inner lower front contact of relay 2505, 
inner lower front contact of relay 2509, out 
er upper back Contact of relay 2402, lower 
front contact of relay 2413, lower front con 
tact of relay 2407, inner upper back contact 
of relay 2408, middle upper front contact of 
relay 2519, to grounded conductor 2516. 
The operation of relay 2517 opens the lock 
ing circuit of relay 2518 which releases in 
turn releasing relay 2519. It also closes an 
obvious circuit for relay 2524 which opens 
the connection between the repeating coil 
2500 and the call announcer machine. Re 
lay 2517 closes a circuit from battery 
through the winding of relay 904, Outer up 
per front contact of relay 2517, conductor 
250 to ground at the upper contacts of cam 
2201. Relay 904 in operating performs the 
same function as described heretofore. 
However, since relay 916 is not operated, the 
fundamental circuit is held closed until the 
advance of the district closes a substitute 
circuit for relay 300. The advance of the 
district and the 'elease of the link and 
Sender take place in the manner above de 
scribedl. 
When the operator at the manual office has 

received the announcement she disconnects 
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her position equipment from the trunk by 
operating release key 409. The operation of 
key 409 closes a circuit from ground over 
the contact of that key, inner right front con 
tact of relay 506, left back contact of relay 
525 to the winding of relay 527 and battery. 
Relay 527 closes a locking circuit for itself, 
from battery through the right winding of 
relay 524, inner right back contact of relay 
525, right winding and right contact of re 
lay 527, to ground at the left front contact of 
relay 528. Relay 524 locks through its left 
winding to this same ground and extends its 
locking ground to the left winding of relay 
525, which also operates. Relay 525 locks 
through its right winding and left front con 
tact to ground at key 409. Relays 527 and 
525 close a circuit from ground at the left 
contact of relay 528, right front contact and 
winding of relay 527, right front contact of 
relay 525, outer right front contact of relay 
506, inner upper front contact of relay 404, 
outer upper front contact of relay 402, to the 
right front contact and lower winding of 
relay 401 in shunt of the winding of relay 
400. Relay 400 therefore releases opening 
the circuit for relays 402 and 403 which in 
turn open the circuit for relay 401. Relay 
524 opens the circuit over which lamps 308 
and 408 were flashed. Relay 525 opens the 
circuit of relay 526 which in turn opens the 
circuit of relay 508 permitting relays 516, 
518, 512, 509, 528, 524 and 527 to release in 
succession. Relay 525 remains operated un 
til the operator releases key 409. The re 
lease of relay 400 also opens the circuit of 
relay 324 and that relay releases. With re 
lay 324 released, a circuit is closed from bat 
tery through lamp 308 middle upper front 
contact of relay 306, upper back contact of 
relay 324, through the resistance 321 to 
ground at the back contact of relay 307 un 
til the plug is inserted in the jack acting as 
a guard signal. The release of relay 324 also 
opens the locking circuits of relays 304 and 
310 and these relays also release. Relay 304 
recloses the original operating circuit for 
relay 303. After operating key 409, the op 
erator closes one of the ringing keys accord 
ing to the designation received, for example, 
key 314. She then tests the subscriber's jack 
in the usual manner and if the subscriber's 
line is idle inserts plug 311 in jack 312. Re 
lay 307 operates in series with relay 313. 
The operation of relay 307 completes the tip 
conductor from the tip of the plug 311 to 
the upper armature of relay 315, and also 
closes a circuit from ground over its lower 
front contact, inner upper front contact of 
relay 306, over the right back contact of re 
lay 316, apper back contact of relay 317, to 
the winding of relay 315 and battery. Relay 
315 extends the tip conductor to ground at 
the upper back contact of relay 318, and ex 

5 tends the ring conductor over its lower front 

25 

contact and alternate contact of key 314, 
right winding of relay 316 to source of ring 
ing current 319. 
When the receiver is removed from the 

Switchhook at the called station, in response 
to the ringing current, the resistance of the 
ringing circuit is decreased sufficiently to al 
low relay 316 to operate. The operation of 
this relay opens the shunt around the wind 
ing of relay 317 which is now included in 
the circuit of relay 315. This relay in oper 
ating closes battery over its front contact in 
shunt of the winding of relay 315 thus lock 
ing under the control of relay 307. Relay 
315 releases extending the tip and ring con 
ductors over its back contacts to the wind 
ing of relay 309 and the right windings of 
repeating coil 301 and battery. Relay 309 
therefore operates closing a circuit from bat 
tery through the winding of relay 302, front 
contact of relay 309 to ground at the lower 
front contact of relay 306, reversing the flow 
of current through the windings of relay 
300. This reversal causes the operation of 
relay 243 and the operations controlled there 
by as described. 
If the automatic connection of the operator 

to the trunk is not followed by the announce 
ment, or the operator does not understand the 
pronouncement as transmitted from the send 
er, she Can get the correct number from the 
calling subscriber by inserting plug 311 in an 
emergency listening jack 322. The insertion 
of plug 311 in jack 322 closes a circuit from 
battery through the winding of relay 307, 
overthesleeves of plug 311 and jack 322, upper 
and lower Windings of relay 450 to ground. 
Relay 450 operates but the resistance of this 
relay is so high that relay 307 is not operated 
at this time. The operation of relay 450 closes 
in a circuit from ground over its front con 
tact, winding of relay 452 to battery at the 
inner lower back contact of relay 451. At 
the same time a circuit is closed from battery 
through the Winding of relay 323, upper back 
contact of relay 307 over the ring of plug 311 
and jack 322, upper back contact of relay 453 
to the winding of relay 454 and ground. Re 
lay 323 locks in a circuit from batterythrough 
its lower winding and lower contact of relay 
305, upper contact of relay 303 to ground at 
the upper front contact of relay 323. It also 
closes the operating circuit of relay 306 in 
parallel with this locking circuit. Relay 306 
connects ground at its inner front contact to 
the locking circuit of relay 323 thus holding 
both relays operated. Relay 306 prepares 
the ringing circuit as before. Relay 454 locks 
over its lower contact, winding of relay 455, 
and battery. Relay 455 in turn locks over its 
upper contact to ground at the lower contacts 
of relay 450, in turn connecting ground over 
its lower front contact, to the winding of re 
lay 453, which opens the circuit of relay 454. 
and connects the ring conductor through to 

70 

75 

80 

85 

9) 

OO 

O 

5 

?25 

30 

  



O 

5 

20 

30 

5 

50 

5 5 

GO 

26 

the armature of relay 452. Relay 453 also 
closes a shunt around the high resistance up 
per Winding of relay 450, permitting relay 
307 to operate and extinguish lamp 308. Re 
lay 453 also closes an obvious circuit for relay 
456 which connects alternating current relay 
45 across the tip and ring conductors by way 
of the front contact of relay 456, and the outer 
lower back contact of relay 452. 

Ringing was started by the operation of 
relay 307 as above described and relay 457 
responds thereto, closing a circuit from 
ground over the front contact of relay 451, 
front contact of relay 457, upper winding of 
relay 458 to battery. Relay 458 locks through 
its lower winding to ground at the front con 
tact of relay 451 independent of relay 457. 
It also connects ground over its lower front 
contact, lower front contact of relay 456 to 
the winding of relay 459 and battery. Re 
lay 459 in turn cioses an obvious circuit for 
relay 452 which connects the ring conductor 
through to the contacts of relay 459. Relay 
452 opens the circuit of relay 451 which re 
leases after an interval. Relay 459 also con 
nects the ring conductor to battery through 
resistance 460, and the tip conductor to 
ground through resistance 461. This pro 
vides a circuit for operating relay 316 vhich 
cuts of the ringing current and causes the 
operation of relay 317 as above described. It 
also extends the tip and ling conductors 
through to the windings of relay 309. In ad 
dition relay 459 closes an obvious circuit for 
relay 470 which closes a holding circuit for 
relay 45S. Relay 452 operates relay 462 which 
connects the tip conductor through to the sec 
ondary winding of tone coil 462. When relay 
451 releases, relays 45S, 459 and 470 release, 
transferring the tip and ring from battery 
and ground to the armatures of relay 465 and 
the secondary of the tone coil. 
The primary circuit of tone coil 463 is 

closed over the outer lower front contact of 
relay 462, the back contact of relay 458, outer 
lower back contact of relay 465 to ground at 
the normal contact of relay 464. Relay 462 
in operating also closes a circuit from battery 
through the winding of relay 464, lower back 
contact of relay 465. inner lower front con 
tact of relay 462 to ground at the back con 
tact of relay 458. After an interval 1'elay 464 
disconnects ground at its upper front con 
tact from the primary winding of tone coil 
463. It also closes an obvious circuit for relay 
466, whoh in operating extends the tone cir 
cuit over its upper front contact to ground 
at the upper back contact of relay 467. It 
also causes the operation of relay 467 which 
operates extending its operating circuit to 
the winding of relay 468 and battery. In ad 
dition relay 467 opens the tone circuit hav 
ing completed the transmission of two im 
pulses of tone back over the trunk of Fig. 3. 
These impulses of tone are of course ineffec 
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tive in the present case but this emergency lis 
tening circuit is also used in the case of 
straightforward calls, or relay call indica 
tor' calls. Condenser 469 permits the operator 
at the position to hear that the tone has been 
transmitted. The operation of relay 468 
causes relay 465 to operate and extend the tip 
and ring conductors through to the operator's 
telephone 500. Relay 465 locks over its outer 
lower front contact, inner lower front con 
tact of relay 462 to ground at the middle 
lipper contact of relay 458, and extends this 
ground to the winding of relay 464 holding 
that relay as well as relays 466, 467 and 468 
operated. 
The connection of the secondary winding 

of tone coil 463 across the tip and ring con 
ductors causes the operation of relay 309 to 
again operate relay 302 and bring about the 
reoperation of relay 2161 if the sender has not 
been released. With relay 2161 operated a 
circuit is closed from grounded conductor 
1129, front contact of relay 2161, inner lower 
front contact of relay 2505, uppermost front 
Contact of relay 2508, middle lower front con 
tact of relay 2515, the lower winding of relay 
2517 and battery, thus causing the series of 
Operations previously described to take place, 
resulting in the advance of the district and 
the release of the sender and link. 
The Operator may now ask the calling sub 

SCriber for the wanted number. 
If the number to be pronounced had been 

greater than 9,999 then the stations digit 
would have been 1 and relay 1211 of the sta 
tions register would have been operated. Un 
der this condition When relay 2509 operated, 
a circuit is closed from battery through the 
Willding of Irelay 2404. Upper front contact of 
relay 1211. Outer upper back contacts of relays 
1212, 1213 and 1214, inner upper front con 
tact of relay 2509, to ground at the upper 
most front contact of relay 1227. With relay 
2104 operated a circuit is closed from battery 
through the winding of relay 2418, lower 
front contact of relay 2404, outer upper front 
contact of relay 2509, outer upper contact of 
relay 1317, upper right contact of cam 2218 
to ground at the upper left contact of cam 
2201. The cycle of operations of relays 2408 
and 2411, 2407 and 2414, 2406 and 24.13 prog 
resses in the manner above described, but the digits to be pronounced in the various posi 
tions are changed. The first digit to be pro 
nounced is the stations digit 1 and therefore 
a circuit is closed from battery through the 
winding of relay 1215 over the inner upper 
front contact of relay 2418, lower backcon 
tact of relay 2406, lower back contact of relay 
2407. upper back contact of relay 2408 to 
ground over the middle upper front contact 
of relay 2519 when all of the transfer relays 
are in normal condition, instead of through 
the winding of relay 1601. 
The circuit of relay 1601 is now closed over 

70 

80 

90 

00 

105 

O 

20 

25 

30 

  



1,840,132 27 

the lower front contact of relay 2418, upper 
back contact of relay 2413, upper back con 
tact of relay 2414, over the upper front con 
tact of relay 2408, and the thousands digit is 

5therefore pronounced in the second period 
after relays 2411 and 2408 have been operated. 
Similarly with relays 2407 and 2414 operated 
and relays 2408 and 2411 released, the circuit 
extends to relay 1305 of the hundreds register. 

10 When relay 2408 and relay 2411 have reoper 
ated relay 2407 is shunted down and relay 
2414 held operated and none of the registers 
is effective, thus introducing the pause be 
tween the hundreds and tens digit as before 

l6 described. During the next interval relays 
2411 and 2408 are released and the tens regis 
ter relay 1315 is operated over the inner up 
per back contact of relay 2417, next to the 
outer upper front contact of relay 2418, outer 

20 lower contact of relay 2406, lower back con 
tact of relay 2407, and the upper back contact 
of relay 2408. The release of relay 2408 also 
releases relay 2414 permitting relay 2413 to 
operate in series with relay 2406. In the next 

25 period, therefore, with relay 2408 reoperated 
relay 1325 is operated, and in the period foll 
lowing that with relay 2408 released, relay 
2517 will operate to initiate the release of the 
sender. 

30 If the called number is under 9,999 and has 
a stations digit neither relay 2404 nor relay 
2402 Will be operated. Relay 2403 operates 
under the control of relay 2509. Under this 
condition the digits are pronounced as first 

35 described. However, following the announce 
ment of the units digit, with relays 2406,2413, 
2407, 2408 and 2411 operated the circuit of 
relay 2417 is open at the contact of relay 
2408, and a circuit is closed from battery 

40 through the winding of relay 1215, inner 
lower back contact of relay 2402, outer lower 
back contact of relay 2417, middle upper front 
contact of relay 2403, upper front contact 
of relay 2413, upper back contact of relay 

45 2414, to ground over the upper front con 
tact of relay 2408. A circuit is also closed 
from ground over the upper front contact 
of relay 2408, upper back contact of relay 
2414, upper front contact of relay 2413, 

50 middle upper front contact of relay 2403, 
outer lower back contact of relay 2417, inner 
upper back contact of relay 2402, upper back 
contact of relay 2304, to the windings of re 
lays 2626 and 2627, to transfer the announc 

55 ing circuit from the numerical digit announc 
ing units to the letter announcing units. As 
suming that relay 1212 is operated, the opera 
tion of relay 1215 closes ground over the 
inner upper front contact of relay 1212 inner 

60 lower back contact of relay 2409, to the wind 
ings of relays 2622 and 2625. Therefore a 
circuit is prepared from the right winding of 
repeating coil 2500, over the back contacts 
of relay 2620, back contacts of relay 2623, 
front contacts of relay 2622, back contacts of 

relay 2624, front contacts of relay 2626, to 
the Wannouncing unit causing the announce 
ment of the stations designation W. The 
Subsequent release of relay 2408 causes the 
operation of relay 2517 and the initiation of 
the release of the Sender. 

Completion of call to step-by-step dial office 
If the call is to be completed by step-by 

step switches, the decoder causes the opera 
tion of a route relay which in turn causes 
relay 2005 to be operated alone if only the 
numerical designation is to be transmitted, 
and relays 2004 and 2005 to be operated to 
gether if the complete designation is to be 
transmitted. In the establishment of such a 
call, directive pulses are generated by means 
of interrupter 2307. Interrupter 2313 which 
is carried by the same shaft but is open when 
interrupter 2307 is closed, and vice versa, 
controls the counting relays to determine the 
number of pulses to be transmitted. The 
same transfer relays are used for rendering 
the registers successively effective as in the 
call announcer type of call. 
The transfer of the complete designation 

will first be described. With relays 2004 and 
2005 operated, a circuit is closed from bat 
tery through the windings of relays 2417, 
2304 and 2409 in parallel, fourth upper con 
tact of relay 2005, lower contacts of cam 
2208 to ground at the lower front contact of 
relay 1142. Relay 2155 is operated over the 
third upper contact of relay 2005 to the same 
ground, and in turn operates relay 2151. 
Under these conditions when sequence switch 
2200 reaches position 16, for making the test 
of the outgoing trunk, the fundamental cir 
cuit extends from the fundamental tip, over 
the lower back contact of relay 916, inner 
upper front contact of relay 1142, lower 
right and upper left contacts of cam 2209, 
back contact of relay 2152, upper front con 
tact of relay 2151, upper back contact of re 
lay 2503, winding of relay 2510, upper wind 
ing of relay 2161, back contact of relay 1400, 
inner upper back contact of relay 2501, lower 
back contact of relay 2301, lower back con 
tact of relay 2401, outer lower back contacts 
of relays 2502 and 2501, lower back contact 
of relay 2503, upper right and lower left con 
tacts of cam 2216, back contact of relay 2302, 
through the compensating resistance 2043 or 
2042 depending on the setting of this regis 
ter, upper contacts of cam 2217, outer upper 
back contact of relay 916 to the fundamental 
ring. When the outgoing trunk has been 
selected and is ready to function, direct bat 
tery is received over the fundamental circuit 
by relay 2510 which operates, in turn oper 
ating relay 2505 and relay 2506 as previously 
described. 
The step-by-step office is arranged when 

receiving calls from a panel office to remove 
battery and ground and connect a bridge 
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across the trunk. When this occurs relay 
2510 releases, but relays 2505 and 2506 are 
locked up as described in connection with 
the call announcer call. The release of re 
lay 2510 closes a circuit from ground over 
its back contact, middle lower front contact 
of relay 2506, inner lower contact of relay 
2304, to the winding of relay 2301 and bat 
tery. Relay 2301 closes obvious circuits for 
relay 2305 and relay 2302. The operation 
of these relays indicates that the step-by-step 
trunk is ready for receiving pulses. These 
relays in operating short-circuit the wind 
ings of relays 2510 and 2161 so that the 
fundamental circuit extends from the link as 
above traced over the fundamental tip to the 
upper front contact of relay 2151 and thence 
over the outer lower front contact of relay 
2301, inner upper back contact of relay 2501, 
outer upper front contact of relay 2302, in 
ner lower back contact of Irelay 2501, inner 
upper back contact of relay 2502, outer lower 
front contact of relay 2302, outer upper back 
contact of relay 2501 to grounded conductor 
1130, and over the fundamental ring to the 
upper right contact of cam 2216 as pre 
viously traced, lower back contact of relay 
2503, Outer lower back contacts of relays 
2501 and 2502, back contact of relay 2401, 
middle lower front contact of relay 2301 
back contact of relay 230S in parallel with 
interrupter 2307, resistance 2225, to battery 
over the contacts of cam 2205. 
With relay 2301 operated a circuit is 

closed from battery through the winding of 
relay 2421, upper back contact of relay 2401, 
inner lower front contact of relay 2301 to 
ground at the inner lower back contact of 
relay 2502. Relay 2421 in operating closes 
a circuit, for relay 2420. Relay 2302 also 
closes a circuit from battery through resist 
ance 2309, winding of relay 2310, outer up 
per back contact of relay 2311, inner lower 
back contact of relay 2312, inner lower front 
contact of relay 2302, upper back contact of 
relay 2501 to grounded conductor 1130. Re 
lay 2310 operates only if the contact of in 
terrupter 2313 is open. If not, a circuit is 
closed from battery through resistance 2309, 
Over the lower back contact of relay 2310, 
upper back contact of relay 2312, middle 
back contact of relay 2311 over the inter 
rupter 2313, lower front contact of relay 
2302 to ground over the upper back contact 
of relay 2501 and conductor 1130. This 
shunts the winding of relay 2310 and pre 
vents its operation, for the purpose of pre 
venting a mutilated first pulse. When in 
terrupter 2313 opens relay 2310 operates, 
prepairing a circuit from battery through the 
Winding of relay 2315, back contact of re 
lay 230S, Outer lower front contact of relay 
2310, upper back contact of relay 2312, mid 
dle upper back contact of relay 2311 to in 
terrupter 2313 so that when the interrupter 
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again closes relay 2315 operates. Relay 2315 
closes a locking circuit for itself through the 
winding of relay 2308, upper front contact 
of relay 2315, outer lower back contact of 
relay 2312, left contacts of calm 2226 to 
ground at the back contact of relay 1420. 
Relay 230S cannot operate until the inter 
rupter 2313 opens the shunt around its wind 
ing to the Operating circuit of relay 2315. 
With relay 230S operated the connection of 
battery to the fundamental circuit is under 
the control of interrupter 2307. 

If relay 2013 had been operated from the 
decoder, indicating that the 1,000 ohm 1e 
sistance 2044 shouldbe included in the funda 
mental circuit during pulsing to a step-by 
step office, the operation of relay 2302 opens 
a second shunt around resistance 2044 which 
was held closed at the lower back contact of 
relay 2302 until that relay operated. Re 
sistance 2044 would now be included in the 
fundamental circuit. The operation of re 
lay 2305 also connected 500 ohn resistance 
2306 between the tip and ring conductors of 
the fundamental circuit. 

Following the operation of relay 2304 and 
relay 1227, relay 2402, or relay 2404, or neith 
er, are Operated according to the stations 
digit recorded on register 1210. For the 
present call it will be assine( that no sta 
tions digit has been recorded and relay 2402 
is operated. When sequence switch 2200 
reaches position 15 following the operation 
of relay 1317 a circuit is closed fron battery 
through the winding of relay 2403, outer low 
er back Contact of relay 2404, Outer lower 
front contact of relay 2304, oute upper front 
contact of relay 1317 to ground over the up 
per right contact of cainn 2218 and the upper 
left contact of Cam 2201. 
As soon as relay 2403 operated a circuit 

was closed from ground over its lower front 
contact, second upper front contact of relay 
2005, inner upper front contact of relay 2004, 
conductor 2046, lower back contact of Irelay 
2422, to the winding of relay 1105 and bat 
tery. Relay 1105 supplies ground to the 
armatures of relays 1101 to 1104. Assuming 
that the tandem hundreds digit for the pres 
ent call was nine, relays 1103 and 1104 will 
be operated and circuits closed from ground 
Over the inner upper front contact of relay 
1103, inner upper front contact of relay 240), 
to the winding of relay 2316 and battery, and 
Over the inner upper front contact of relay 
1104, upper outer front contact of relay 24.09 
to relay 2317 and battery. These relays in 
Operating determine the number of pulses to 
be transmitted to the step-by-step office. 
In pulsing to a panel office the digit zero 

is the first digit and the number of pulses 
transmitted for that digit is one, so that the 
pulses for the remaining digits are trans 
mitted as one more than the number actually 
recorded. In step-by-step pulsing on the 
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other hand Zero is the last or tenth digit and 
the number of pulses transmitted is the same 
as the number recorded. Therefore in the 
present case preparation should be made for 
transmitting nine pulses. The first opening 
of the contact of interrupter 2307 following 
the operation of relay 2308, transmits a pulse 
to the step-by-step office. At this time, inter 
rupter 2313 has its contact closed, completing 
a circuit from ground over the inner lower 
front contact of relay 2302, contact of inter 
rupter 2313, middle upper contact of relay 
2311, upper back contact of relay 2312, lower 
front contact of relay 2310, lower front con 
tact of relay 2308, inner upper back contact of 
relay 2419, inner lower back contact of relay 
2314, inner lower front contact of relay 2316, 
upper back contact of relay 2423, conductor 
2150, lower back contact of relay 1403, wind 
ing of relay 1413 to battery over conductor 
2206. When relay 2307 closes its contact at 
the termination of the first impulse, inter 
rupter 2313 opens its contact allowing relay 
1403 to operate in the locking circuit of re 
lay 1413, in the usual manner. Therefore as 
each pulse is sent out to the step-by-step office, 
One of the pairs of counting relays is oper 
ated and locked. The locking circuits for 
the even and odd counting relays extend over 
conductors 1424 and 1423 to the upper front 
contacts of relay 2310, inner upper normal 
contact of relay 2311 to grounded conductor 
1130. Since relay 2317 is operated, a circuit 
is closed from battery through the winding 
of relay 1421, inner upper front contact of 
relay 2317 to ground at the inner lower front 
contact of relay 2310. Therefore when relay 
1401 has been operated following the third 
pulse, the circuit is extended over the lower 
front contact of relay 1421, to the lower back 
contact of relay 1409, winding of relay 1419 
and battery, so that during the next five 
pulses relays 1405 to 1409 and 1415 to 1419 
inclusive are operated. During the ninth 
pulse the circuit extends over the front con 
tact of relay 1405, inner front contact of 
relay 1421 to the winding of relay 1410. At 
the end of the ninth pulse relays 1400 and 
1420 operate in the locking circuit of relay 
1410. 

Relay 1400 has no function during step 
by-step calls. Relay 1420 in operating opens 
the locking circuit of relays 2315 and 2308 
and closes a circuit from battery through the 
winding of relay 2312, and its lower normal 
contact, next to the inner back contact of 
relay 2311, upper front contact of relay 2305, 
to ground at the front contact of relay 1402. 
Relay 2312 further opens the locking cir 
cuit of relays 2315 and 2308. Relay 2312 
closes a circuit from battery through resist 
ance 2318, winding of relay 2319, upper front 
contact of relay 2312, to ground at the inner 
upper back contact of relay 2310, but relay 
2319 is prevented from operating by ground 

2St. 

from the front contact of relay 1420, con 
nected over the lower back contact of relay 
2319 to resistance 2318 in shunt of the Wind 
ing of relay 2319. The release of relay 2308 
Connects the shunt Over its upper contact 
around interrupter 2307 to prevent the trans 
mission of further pulses to the step by step 
office. Relay 2312 also opens the operating 
circuit of relay 2315 to prevent its prema 
ture reoperation. Relay 2312 closes a lock 
ing circuit for itself over its lower front con 
tact, inner back contact of relay 2311 to 
grounded conductor 1130. Relay 2312 also 
opens the operating circuit for relay 2310 
Which in releasing recloses the shunt around 
its Winding. Relay 2310 also opens the locking 
circuits for the counting relays permitting 
them to release. As soon as relay 2310 releas 
es, the circuit above traced for relay 2319 is 
closed but relay 2319 does not operate until 
relay 1420 has released opening the shunt 
around the winding of relay 2319. 
In order to allow time for the step-by-step 

Selector to hunt and seize an idle outgoing 
trunk it is necessary to count off a period 
of time between digits. For this purpose the 
operation of relay 2319 closes a circuit from 
battery through the winding of relay 1414, 
back contact of relay 1404, conductor 2.158, 
lower front contact of relay 2319, next to the 
Outer upper back contact of relay 2311, in 
terrupter 2313, inner lower front contact of 
relay 2302, upper back contact of relay 2501 
to grounded conductor 1130. Relays 1414, 
1413, 1412, 1411 and 1410 as well as 1404,1403, 
1402, 1401, and 1400 and 1420 are operated. 
The circuits controlling relay 1421 are opened 
by the release of relay 2310 so that five 
pulses Only are transmitted. When relay 
1420 operates it closes a circuit from ground 
over its front contact, upper front contact 
of relay 2305, inner lower front contact of 
relay 2319, outer lower back contact of relay 
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2303 to the winding of relay 2311 and battery. 
Relay 2311 operates, disconnecting interrupt 
er 2313 from the counting relay circuit, open 
ing the locking circuit for the counting relays 
extending over the upper contacts of relay 
2319, inner back contact of relay 2311 to 
grounded conductor 1130, opening the lock 
ing circuit of relay 2312 and locking to 
ground at the front contact of relay 1420 to 
insure the release of that relay before relay 
2311 also releases. The release of relay 2312 
also releases relay 2319 and relay 2311 re 
leases as soon as relay 1420 releases so that 
the circuit is now ready to transmit another 
set of impulses. 
When relay 2315 operated it closed a cir 

cuit from ground over its lower contact, fifth 
upper contact of relay 2005, middle upper 
front contact of relay 2004, conductor 2045, 
upper back contact of relay 2422, winding 
of relay 2424 to battery. Relay 2424 closes 
a locking circuit for itself through the wind 
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ing of relay 2422, front contact of relay 2424, 
conductor 2046, inner upper front contact 
of relay 2004, second upper contact of relay 
2005, to ground at the outer lower front con 
tact of relay 2403. Relay 2422 is prevented 
from operating in this locking circuit by the 
operating ground of relay 2424 which is in 
shunt of the winding of relay 2422. When 
relay 2315 releases following the transmis 
sion of the first digit, relay 2422 operates. 
Relay 2422 in operating opens the circuit of 
relay 1105 and closes a circuit for relay 1115 
over the upper back contact of relay 2425. 
Relay 1115 connects ground to the armatures 
of relays 1111 to 1114 of the tandem tens 
register and, assuming that relay 1113 alone 
is operated a circuit is closed from ground 
over the inner upper contact of that relay, 
inner upper front contact of relay 2409, to 
the winding of relay 2316 and battery. 
When relays 2311 and 2312 have both re 

leased the circuit of relay 2310 is reestab 
lished and as soon as interrupter 2313 opens 
the shunt around the winding of that relay, 
relay 2310 operates. As before it closes a 
circuit for operating relay 2315 which locks 
in series with relay 2308, relay 2308 operat 
ing following the next opening of interrupter 
2313. Since relay 2316 alone is operated the 
counting relay circuit extends from ground 
over interrupter 2313, next to the outer back 
contact of relay 2311, upper back contact of 
relay 2312, front contact of relay 2310, front 
contact of relay 2308, inner back contact of 
relay 2419, inner lower back contact of relay 
2314, inner lower front contact of relay 2316, 
upper back contact of relay 2423, to conduc 
tor 2150, back contact of relay 1403, winding 
of relay 1413 and battery preparing for the 
transmission of four impulses. Át the end 
of the fourth impulse relay 1420 operates per 
forming the functions above described. 
When relay 2315 is operated the second time, 
it again connects ground to conductor 2045, 
which is now connected over the upper front 
contact of relay 2422, lower back contact of 
relay 2425 to the winding of relay 2426 and 
battery. Relay 2426 locks through the wind 
ing of relay 24:25, front contact of relay 2426, 
front contact of relay 2422, to ground over 
conductor 2046. At the end of the second 
digit relay 2425 is permitted to operate, trans 
ferring the circuit controlled over connector 
2045 to the upper back contact of relay 2427 
and the winding of relay 2428. It also opens 
the circuit of relay 1115 and closes the circuit 
of relay 1205, over the back contact of relay 
2427, upper front contact of relay 2425, lower 
front contact of relay 2422, to ground over 
conductor 2046. 
The remaining pulses are controlled in a 

similar manner by the interrupters, the count 
ing relays and the register relays. During 
the third digit relay 2428 is operated and a 
circuit prepared for relay 2427. When re 

lay 2427 operates at the close of the third 
digit, the transfer relay circuit controlled by 
relay 2315, is extended over the front contact 
of relay 2427 to conductor 2525 where it con 
trols relays 2411 and 2408 in the manner de 
Scribed for call announcer calls. It also ex 
tends connector 2046 to the inner upper arma 
ture of relay 2408 so that relay 2408 now con 
tl'ols the operation of the legister grounding 
relays. 
fourth digit relay 2411 is operated after 
which relay 240S is operated. During the 
transmission of the fifth digit relay 2411 is 
shunted down and at the end of that digit re 
lay 2408 is released. During the sixth digit 
relay 2411 is reoperated followed by relay 
2408 and during the seventh digit relay 24.11 
is again shunted down and relay 240S re 
leased. The first operation of relay 2408 op 
erates relay 2407 and the first release operates 
relay 2414, which in turn operates relay 2406. 
The second operation of relay 2408 shunts 
down relay 2407 and its second release per 
mits the release of relay 2414 and the opera 
tion of relay 2413 in the locking circuit of re 
lay 2406, in the manner previously described. 
When relay 2408 releases, following the com 
pletion of the Seventh digit a circuit is closed 
from battery through the winding of relay 
2303, and its upper back contact, lower back 
contact of relay 2320, outer lower front con 
tact of relay 2402, inner lower back contact of 
relay 2404, inner lower front contact of relay 
2417, outer upper front contact of relay 2403, 
outer lower front contact of relay 2406, lower 
back contact of relay 2407, upper back contact 
of relay 240S, lower front contact of relay 
2427, upper front contact of relay 24:25, lower 
front contact of relay 2422, to ground over 
conductor 2046. Relay 2320 operates, follow 
ing the operation of relay 2303, from battery 
through the winding of relay 2320, lowerfront 
contact of relay 2303, lower back contact of 
relay 2320, and thence over the circuit traced 
for Operating relay 2303, to ground. Relay 
2303 locks over its inner upper front contact 
to ground at the upper contacts of calm 2201. 
Relay 2320 also locks to ground at the upper 
contacts of calm 2201, and opens the operat 
ing circuit of relay 2303. 

Relays 2312 and 2319 operate as previously 
described and relay 2310 releases to count oil 
an interval measured by five pulses similar 
to that included between digits. This is for 
the purpose of allowing the step-by-step of 
fice sufficient time to recognize that pulsing 
is completed. When relay 1420 operates a 
circuit is closed from ground over the front 
contact of relay 1420, front contact of re 
lay 2305, inner lower front contact of relay 
2319, Outer upper front contact of relay 2320. 
outer upper back contact of relay 2502 to 
the winding of relay 2501 and battery. Re 
lay 2501 in Operating opens the shunt ex 
tending Over its inner upper back contact 

During the transmission of the 
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and the outer lower front contact of relay 
2301 around the windings of relays 2161 and 
2510. It also connects battery from cam 2205 
through resistance 2225, over its inner upper 
front contact to the fundamental tip in place 
of the ground supplied over its outer upper 
back contact, and connects ground to the 
fundamental ring over its lower front con 
tact, in place of the battery formerly sup 
plied over the lower front contact of relay 
2301. 
The reverse battery on the fundamental 

circuit causes relay 2161 to operate in turn 
operating relay 2401 over the inner upper 
front contact of relay 2302 and the inner low 
er front contact of relay 2503. Relay 2401 
releases relays 2421 and 2420. With relays 
2320 and 2501 operated and relay 2420 re 
leased, a circuit is closed from battery 
through the winding of relay 2502, lower 
back contact of relay 2420, outer lower front 
contact of relay 2320, outer upper front con 
tact of relay 2501, to grounded conductor 
1130. Relay 2502 in operating releases re 

5 lay 2501. When relay 2501 releases a circuit is closed from battery through the winding 
of relay 916, upper front contact of relay 
2502, upper back contact of relay 2501 to 
grounded conductor 1130. Relay 916 func 
tions in the manner previously described to 
cause the advance of the district selector and 
the release of the link and the sender. 

If the outgoing call is to a step-by-step 
office using five digits, the call will be made 

5 in essentially the same manner as the seven 
digit call just described, except that relay 
2005 alone is operated. Therefore the first 
operation of relay 2315, causes the operation 
of relay 2428 over a circuit which may be 
traced from battery through the winding of 
relay 2428, back contact of relay 2427, outer 
upper back contact of relay 2004, fifth up 
per contact of relay 2005, to ground at the 
lower front contact of relay 2315, instead of 
operating relay 2424. The first digit trans 
mitted is controlled by the tandem units reg 
ister 1200. Only the digits two to nine are 
used for a first digit in calls to a five digit 
388. 

If the call is to be completed to a step-by 
step office employing only four digits, the 
class relay 2005 is operated alone as in the 
case of a five digit class. However, the tan 
dem units digit set up in Such a case will 
be zero or one. In case this digit is Zero or 
One, as soon as relay 2403 operates, a circuit 
is closed from battery through the wind 
ings of relays 2428 and 2427 in series, over 
the outer upper back contact of relays 2314, 
2316 and 2317 which will not be operated 
with such a setting of the tandem units reg 
ister, outer upper front contact of relay 
2301, inner upper back contact of relay 2004, 
second upper front contact of relay 2005 to 
ground at the outer lower front contact of 
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relay 2403. The immediate operation of re 
lays 2428 and 2427 transfers the conductors 
controlled by relay 2427 directly to the ar 
matures of relay 2408 causing the transmis 
sion of the thousands pulse first. 

If the stations register is set for the digit 
1 it is an indication that a call for a number 
over 9,999 is to be made. In this case relays 
2404 and 2418 are operated while relays 2402 
and 2403 remain normal. After the first 
three digit pulses have been sent in the case 
of a seven digit area call or after the first 
digit pulses have been sent in the case of a 
five digit area call, or before any digit has 
been sent in the case of a four digit call, the 
stations digit will be sent, which will be a 
1, followed by the thousands, hundreds, tens 
and units digits. Otherwise the call will be 
made as described heretofore. 

If the call is to a subscriber having a 
party line number, the pulses are sent as de 
Scribed for a seven, five or four digit call 
until the pulses of the units digit have been 
sent. Relay 2403 will have been operated 
but neither relay 2404 nor relay 24.02 nor 
relay 2418 will have been operated. In this 
case after the transmission of the units digit 
a circuit will be closed from battery through 
the winding of relay 1215, outer lower back 
contact of relay 2402, innerlower back con 
tact of relay 2404, inner lower front contact 
of relay 2417, Outer upper front contact of 
relay 2403, outer lower front contact of relay 
2406, lower back contact of relay 2407, upper 
back contact of relay 2408 to ground over the 
front contact of relay 2427 as previously de 
scribed. Relay 1215 will supply ground to 
the inner upper armatures of relays 1211 
to 1214, causing the operation of correspond 
ing relays 23:14, 2316, 2317 or 2419, in accord 
ance with the setting of the register. As 
Sunning that the stations designation is R., 
relays 1211 and 1212 will have been operated 
and therefore relays 2419 and 2314 will have 
been operated. A circuit is also closed from 
battery through the winding of relay 2423, 
outer upper front contact of relay 2304, over 
the inner upper, inner lower and outer lower 
back contacts of relay 2402, inner lower back 
contact of relay 2404, innerlower front con 
tact of relay 2417, Outer upper front contact 
of relay 2403, outer lower front contact of 
relay 2406, and thence to ground as traced 
hereinbefore. With relay 2423 and 2314 oper 
ated, a circuit is closed from battery through 
the winding of relay 2429, lower front con 
tact of relay 2423, outer upper front contact 
of relay 2314 to the outer upper front contact 
of relay 2304, and thence to ground as traced 
for the circuit of relay 2423. With these re 
lays operated the counting relay circuit ex 
tends from ground overinterrupter 2313, next 
to the outer back contact of relay 2311, upper 
back contact of relay 2312, front contacts 
of relays 2310 and 2308, upper front contact 
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of relay 2419, outer lower front contact of 
relay 2314, innel lowel front contact of relay 
2429, to conductor 256, and thence through 
the winding of relay 1411 to battery. A cir 
cuit is closed from battery through the wind 
ing of 1421, inner upper front contact of re 
lay 2429, to ground at the inner lower front, 
contact of 'elay 2310, so that after two im 
pulses have been transmitted the circuit will 
be transferred to the Winding of relay 1419, 
and five more impulses will be transmitted in 
order to operate relay 1420 and bring the 
pulsing to a close. 

It may be noted at this time that relays 
2314, 2315, 2317, 2419 are operated in accord 
ance with the setting of the incoming reg 
ister's which are set according to a panel code, 
While the Outgoing pulses are transmitted ac 
cording to the step-by-step code which calls 
for Zero as the last digit. Ti Therefore relay 
2317 is operated alone to indicate the digit 
5 but only five pulses are to be transmitted. 
By the panel code the operation of relay 2517 
indicates that more than five pulses are to 
be transmitted and the operation of relay 
231 is normally employed to operate relay 
i421 and add five pulses to the number of 
pulses indicated by the Other'; }"egisten' relays. 
The circuit of relay 1421 extends from bat 
tery through resistance 1420, winding of re 
lay 14:21, inner upper front contact of relay 
2317, to ground at the lower front contact of 
relay 2310. This circuit is closed whenever 
relay 2317 is operated. With relay 2317 alone 
operated, the counting relay circuit extends 
from battery through the winding of relay 
1414, back contact of relay 1404, conductor 
215S, outer upper back contact of relay 2429, 
inner lower back contacts of relays 2316 and 
2314, inner back contact of relay 2419 to 
ground ovel the front contact of relay 2308. 
In order to pll'event the operation of relay 
1421, Since Only Five puses are to be trans 
mitted, a circuit is closed from battery 
through resistance 1422, middle upper front 
contact of relay 2317, upper back contacts 
of relays 2316, 2314, 2419 and 2429 to ground 
at the inner lower front contact of relay 2310 
in shunt of the winding of relay 1421 to pre 
vent its operation under this condition. 
Most of the relays of Fig. 10 are employed 

in responding to the impropel completion of 
a connection and in controlling a trouble re 
corder. Since this trouble recorder and its 
operation forms the subject matter of a 
copending application, these operations will 
not be described in the present specification. 

Returning now to the decoder, it will be 
remembered that when relay 2801 operated 
it connected ground to conductor 2910, oper 
ating relay 3506, relay 3506 in turn supply 
ing locking ground for relay 3501 if that 
relay is operated. The wilding of relay 350i, 
is connected to battery at one side and to 
conductor 3120 at the other side. Conductor 
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3120 is connected over the back contacts of 
relays 3126, etc. to the conductors outgoing 
to the sender which are not used to controi 
registration. For example, consider the com 
pensating resistance register. In that reg 
ister relay 3110 was Operated and closed a 
circuit from ground through the winding of 
relay 3114, lower front contact of relay 3110, 
upper back contact of relay 3116, lower back 
contact of relay 3117, lower back contact of 
relay 3118, to conductor 3119. Conductor 
3121 is connected over the upper back coln 
tacts of relays 3118, 3124, lower back contact 
of relay 3125, to the lowermost almature of 
relay 3126 and conductor 3120. Conductor 
3122 is connected over the lower back con 
tacts of relays 3124, 3116, 3127, and 3128, 
to the inner armature of relay 3126 and coll 
ductor 3120, while conductor 3123 is connect 
ed over the upper back contact of relays 
3124 and 3127, lower back contact of relay 
3129, to the second armature of relay 3126. 
Therefore each of the unused conductors is 
connected through contacts of relay 3126, to 
the winding of relay 3501. If a false ground 
is connected to any one of these conductors, 
relay 3501 will be operated. If a short circuit 
xists between two of these conductors, the 
ground properly connected to the One con 
dictor will be transmitted back over the other 
one through the winding of relay 3501 caus 
ing it to operate. Inspection of the remain 
ing decoder registers will show that a similar 
Condition exists in them so that relay 3501 
acts as a detector of false ground Ol' CrOSS 
connections. 

It will be remembered that the circuit of 
relay 3110 extended through the winding of 
relay 3112. If, due to crosses at the con 
necting rack or in the cable between the cross 
connecting rack and the register, two of the 
operating circuits are grounded, relay 3112 
which is marginal will operate and connect 
ground to conductor 3120 to operate relay 
3501. If relay 3501 is operated, the ground 
by which relay 3500 operates relay 1003 is 
disconnected. If any of the operative cir 
cuits are open, relays such as relays 3114 
or 3113 connected to the operative conductor 
cannot operate and the chain circuit traced 
above for relay 3500 is not closed. 
The chain circuit of relay 3500 is arranged 

to check the fact that all of the circuits con 
trolled by a particular relay have been closed. 
Referring again to the compensating re 
sistance register, those relays which ground 
one conductor to the sender cause the opera 
tion of relay 3114, those which ground two 
conductors operate relays 3114 and 3131. 
The operating circuits of the register relays 
extend either through relay 3111, in which 
case relay 3113 is also operated or through 
relay 3132. The operation of either relay 
3113 or 3132, indicating that the register 
relay circuit is complete, closes one point in 
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the link of the chain controlled by this regis- tact of relay 3519, right front contact of 
ter. The operation of one of the relays which 
grounds only one lead closes a second point 
in the link which is completed at a third 
point by relay 3114. If one of the relays 
which grounds two leads is operated relay 
3113 closes the second point. Relay 3133 
which grounds none of the conductors, closes 
a substitute for the second and third points 
in the link. Each of the registers completes 
its corresponding link in the same manner. 
The district group register has one relay 
which grounds three leads and in that case 
an extra relay is necessary to complete that 
particular link. Therefore if a register relay 
fails to close the proper number of conduc 
tors, the chain circuit cannot be completed. 
When relay 3506 operated it closed a cir 

cuit from ground over its inner contact, left 
winding of relay 3507 and battery. Reiay 
3507 extends its operating ground over its left 
front contact to interrupter 3509. When in 
terrupter 3509 closes its left contact a circuit 
is closed from ground connected to its con 
tact over the right back contact of relay 3511, 
winding of relay 3510, to battery. Relay 
3510 locks under the control of relay 3507. 
When interrupter 3509 closes its right con 
tact ground is extended over the front con 
tact of relay 3510 and the back contact of 
relay 3512 to the winding of relay 3511. 
When interrupter 3509 closes its left contact 
again a circuit is closed over the left front 
contact of relay 3511, to the winding of relay 
3512 and battery. When relay 3511 oper 
ates, it locks under the control of relay 3507 
and connects ground over its left front con 
tact to relay 3513 which operates, in turn 
connecting ground to relay 3514 and battery. 
Relay 3514 operates relay 3515 over the back 
contact of relay 3516. With relay 3512 op 
erated the next closure of the right contact 
of interrupter 3501 extends a circuit from 
ground over the front contacts of relays 
3510 and 3512, back contact of relay 3516 to 
the winding of relay 3517. Relays 3512 and 
3517 also lock under the control of relay 
3507. Since all of these relays 3510, 3511, 
3512 and 3517 lock under the control of relays 
3507 and 3506 they release at any time that 
the decoder is released. w 

If, however, the decoder is not released by 
the time that these operations have taken 
place, when relay 3515 operates it connects 

5 battery to conductor 3518 to cause the asso 
ciation of a trouble indicator with the de 
coder. When the trouble indicator has been 
connected with the circuit, relay 3519 is op 
erated over conductor 3520 and closes a lock 
ing circuit for itself from battery over the 
right front contact of relay 3515, right wind 
ing and right front contact of relay 3519 to 
ground. With relay 3519 operated a circuit 
is closed from ground at the outer left front 
contact of relay 3517, outer right front con 

relay 3514, outer left front contact of relay 
3506, to the windings of relays such as re 
lays 3126 and 3220 associated with each of the 
registers. These relays disconnect relay 3501 
from the conductors outgoing to the sender 
to permit the sender relays to release and re 
lay 3220 connects ground to the right wind 
ing of relay 3502 and battery, supplying a 
substitute holding ground for the relays of 
Fig. 35, and over conductor 3130 through the 
decoder connector, conductor 2830, upper 
back contact of relay 1140, winding of relay 
1141, resistance 1149 to battery. 

Relay 1141 in operating opens the start 
circuit of the decoder connector causing the 
release of the decoder connector and decoder. 
It closes a locking circuit for itself through 
the upper winding of relay 1140, inner upper 
front contact of relay 1141, to off normal con 
ductor 1129, but relay 1140 cannot operate 
until the decoder has been disconnected from 
the sender. 

Relays 3515 and 3707 together supply 
ground over the normal contact of jack 2912 
to the winding of relay 2911. When relay 
2702 releases, a circuit is closed from battery 
through the upper winding of relay 2905, 
normal contact of relay 2702 to ground at 
the contact of relay 2911. Relay 2905 is 
therefore held operated under the control of 
relays 3515, 3506 and 3507, holding the de 
coder out of service for an interval. When 
the decoder is released relays 3506,3511,3513, 
3514 and 3515 release but will be slow enough 
in doing so to prevent the reselection of this 
decoder by the sender. When relay 1140 oper 
ates following the disconnection of the decod 
er the start circuit is extended over the lower 
front contact of relay 1141, inner lower front 
contact of relay 1140 to battery as previously 
traced. This causes the reselection of a de 
coder which takes place in the manner pre 
viously described, except that a circuit is 
closed from ground through the left winding 
of relay 3430 over conductor 3440 through the 
decoder connector, conductor 2730, outer 
lower front contact of relay 1140, outer up 
per front contact of relay 1206, conductor 
2206, to battery over cam 2205, operating re 
lay 3430 at once and eliminating the check 
of the conductors connecting the code regis 
ters with the incoming registers of the de 
coder as described for a first trial. If the 
decoder does not operate correctly on the sec 
ond trial the ground connected to conductor 
2830 shunts relay 1141, again opening the 
start circuit. Since relay 1140 is locked in 
dependently, the start conductor is held open 
and no additional attempt is made to com 
plete the call. These circuit features of the 
decoder form the subject matter of an appli 
cation in the name of W. W. Carpenter, 
Serial No. 423,313, filed January 25, 1930. 
If the decoder is not released promptly the 

70 

5 

80 

85 

9) 

00 

05 

O 

15 

20 

25 

30 

  



O 

15 

20 

30 

40 

45 

50 

5 5 

60 

65 

54 

operation of relay 3517 causes an alarm to be 
sounded. 

If it is desired to malke a peg count of the 
use of the decoder, key 3530 is operated Sup 
plying ground to the left armature of relay 
3500. Ten successive operations of relay 3500 
causes a cycle of operations of relays 3521 to 
3528. Relay 3528 which is the last to operate 
grounds conductor 3529 to operate a meter. 
What is claimed is: 
1. In a telephone system, an automatic 

switch, a register sender, means for 'ecording 
the designation of a called office and the num 
ber of a called subscriber at that office, means 
in said sender for controlling said automatic 
switch to extend a connection to a Wanted Of 
fice and means to transmit the number of the 
called subscriber to said office by directive 
pulses, code pulses of varying strength and 
polarity or voice currents in accordance with 
the nature of the office to which the call has 
been extended. 

2. In a telephone system, a first office, a 
second office employing operator's, a third 
office employing step-by-step switches, a plu 
rality of registers in said first office, means 
to record wanted subscribers numbers on said 
registers, means to extend connections to said 
second and third offices, means to generate 
voice currents representing the elements of 
called numbers, means to generate directive 
pulses, means for connecting said voice cur 
rent generating means or said pulse generat 
ing means to an extended connection in ac 
cordance with the office to which said connec 
tion has been extended and means common to 
said two generating means for bringing either 
of said generating means under the successive 
control of said registers. 

3. In a telephone system, a first office, a 
second office employing operators, a third of 
fice employing step-by-step switches, a plu 
rality of registers in said first office, means 
to record wanted subscribers numbers on said 
registers, means to extend connections to said 
second and third offices, means to generate 
voice currents representing the elements of 
called numbers, means to generate directive 
pulses, means for connecting said voice cur 
rent generating means or said pulse generat 
ing means to an extended connection in ac 
cordance with the office to which said connec 
tion has been extended, means common to said 
two generating means for bringing either of 
said generating means under the successive 
control of said registers, and separate means 
for determining the numerical value of the 
currents or pulses to be transmitted. 

4. In a telephone system, a first office, a 
Second office employing operators, a third 
office employing step-by-step switches, a plu 
rality of registers in said first office, means to 
record wanted Subscribers numbers on said 
registers, means to extend connections to said 
Second and third offices, means to generate 
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voice currents representing the elements of 
called numbers, means to generate directive 
pulses, means for connecting said voice cur 
rent generating means or said pulse generat 
ing means to an extended connection in ac- i 
cordance with the office to which said connec 
tion has been extended, means common to said 
two generating means for bringing either of 
said generating means under the successive 
control of said registers, separate means for 
determining the numerical value of the cur 
rents or pulses to be transmitted, and means 
common to said two generating means oper 
ated under the control of the registers for op 
erating said separate determining means. 8 

5. In a telephone system, a first office, a sec 
Ond office employing operators, a third office 
employing step-by-step switches, a plurality 
of registers in said first office, means to record 
wanted subscribers numbers on said registers, 
means to extend connections to said second 
and third offices, means to generate voice 
currents representing the elements of called 
numbers, means to generate directive pulses, 
means for connecting said voice current gen- 9 
erating means or said pulse generating means 
to an extended connection in accordance with 
the office to which said connection has been 
extended, and a relay sequence switch com 
mon to said generating means for bringing 9 
either of said generating means under the 
successive control of said registers for caus 
ing the sequential transmission of the digits 
of a number. 

6. In a telephone system, a first office, a sec 
ond office employing operators, a third office 
employing step-by-step switches, a plurality 
of registers in said first office, means to record 
wanted Subscribers numbers on said registers, 
means to extend connections to said second 1 
and third offices, means to generate voice 
currents representing the elements of called 
numbers, means to generate directive pulses, 
means for connecting said voice current gen 
erating means or said pulse generating means l 
to an extended connection in accordance with 
the office to which said connection has been 
extended, a relay sequence switch common to 
said two generating means for bringing either 
of said generating means under the successive I 
control of said registers for causing the se 
quential transmission of the digits of a num 
ber, and means common to said generating 
means for varying the order of transmission 
of said digits. 

7. In a telephone system, a first office, a 
Second office employing operators, a third 
office employing step-by-step switches, a plu 
rality of registers in said first office, means to 
record wanted subscribers numbers on said 
registers, means to extend connections to said 
Second and third offices, means to generate 
voice currents representing the elements of 
called numbers, means to generate directive 
pulses, means for connecting said voice cur 
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rent generating means or said pulse generat 
ing means to an extended connection in ac 
cordance with the office to which said con 
nection has been extended, a relay sequence 
Switch common to said two generating means 
for bringing either of said generating means 
under the successive control of said registers 
for causing the sequential transmission of 
the digits of a number, means under the joint 
control of said sequence switch and said voice 
current generating means to introduce a pause 
between certain digits and means under the 
joint control of said sequence switch and said 
pulse generating means to cancel said pause. 

8. In a telephone exchange system, an auto 
matic Switch, means for recording the num 
ber of a wanted subscriber, means to generate 
pulses, means to associate said pulsing means 
with said automatic switch to operate said 
switching means under the control of said 
recording means, means for counting the 
number of impulses transmitted, means con 
trolled by said counting means for disabling 
said pulsing means and means to reoperate 
said counting means to measure a time inter 
val following the operation of said switch. 

9. In a telephone exchange system, a plu 
rality of automatic switches, means for re 
cording the number of a wanted subscriber, 
means to generate pulses, means to associate 
said pulsing means with said automatic 
Switches to operate said switches, means un 
der the control of Said recording means for 
counting the number of impulses transmitted, 
means controlled by said counting means for 
disabling said pulsing means and means to 
reoperate said counting means to measure a 
time interval following the operation of each 
of said switches. 

10. In a telephone exchange system, an 
automatic switch, means for recording the 
number of a wanted subscriber, means togen 
erate pulses, means to associate said pulsing 
means with said automatic switch to operate 
said switch, means under the control of said 
recording means for counting the number of 
impulses transmitted, means controlled by 
said counting means for disabling said puls 
ing means, and means to reoperate said count 
ing means to a predetermined extent to meas. 
ure a time interval following the operation 
of said switch. 

11. In a telephone exchange system, an 
automatic switch, means for recording the 
number of a wanted subscriber, means to 
generate pulses, means to associate said puls 
ing means with said automatic switch, a plu 
rality of counting relays, means to operate 
said plurality of counting relays under the 
control of said recording means for count 
ing the number of impulses transmitted, 
means controlled by said counting relays for 
disabling said pulsing means, and means to 
reoperate a predetermined number of said 
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counting relays to measure a time interval 
following the operation of said switch. 

12. In a telephone system, a first office, a 
plurality of other offices, means at said first 
office to register the digits of a wanted sub 
Scriber’s number including an office designa 
tion and a numerical designation, means for 
generating directive pulses, means at said 
first office operated under the control of said 
office designation to extend a connection to 
any one of said other offices, means thereupon 
effective to operate said pulse generating 
means to transmit a plurality of said record 
ed digits to said other office to control the 
completion of the connection and means also 
under the control of said registered office 
designation to determine how many of said 
digits shall be transmitted to said other office. 

13. In a telephone exchange system, a first 
office, a plurality of other offices, means at 
said first office to register the digits of a 
wanted subscriber's number including an of 
fice designation and a numerical designation, 
means for generating directive pulses, means 
at said first office operated under the control 
of said office designation to extend a connec 
tion to any one of said other offices, means 
thereupon effective to operate said pulse gen 
erating means to transmit a plurality of said 
recorded digits to said other office to control 
the completion of the connection, and means 
also under the control of said registered office 
designation to determine whether the digits 
of Said recorded office designation shall be 
transmitted to said other office. 

14. In a telephone exchange system, a 
first office, a plurality of other offices, means 
at said first office to register the digits of a 
wanted subscriber's number including an of 
fice designation and a numerical designation, 
means at said first office operated under the 
control of said office designation to extend a 
connection to any one of said other offices, 
means thereupon effective to transmit a plu 
rality of said recorded digits to said other 
office to control the completion of the connec 
tion and means also under the control of said 
registered office designation to determine 
how many digits of said recorded office desig 
???on shall be transmitted to said other of 
??. 

15. In a telephone exchange system, a first 
office, a plurality of other offices, means at 
said first office to register the number of a 
Wanter subscriber including an office desig 
nation and a numerical designation, means at 
said first office operated under the control of 
said office designation to extend a connection 
to any one of said other offices, means there 
upon effective to transmit a plurality of said 
recorded digits to said other office to control 
the completion of the connection, means also 
under the control of said registered office des 
ignation to determine how many digits of 
the office designation shall be transmitted to 

70 

75 

80 

85 

90 

95 

OO 

05 

O 

5 

120 

25 

30 

  



O 

20 

2 5 

3 5 

40 

5 5 

60 

65 

36 

said other office, and means under the control 
of a particular part of said office designa 
tion to prevent the transmission of any digits 
of said office designation. 

16. In a telephone exchange system, a first 
office, other offices, automatic switches at said 
other offices, a pl.:"ality of registers at said 
first office, means to operate said registers to 
record the digits of a called subscriber's office 
designation and numerical designation, 
means under the control of said office desig 
nation to control the extension of a connec 
tion to one of Said other offices, pulse gen 
erating means, means to associate said pulse 
generating means with said extended connec 
tion to transmit sets of pulses to control the 
automatic switches at said other office, means 
to Sticcessively associate said generating 
means and said registers to control the num 
ber of pulses in each set to be transmitted to 
said other office, and means also under the 
control of said registered office designation 
for determining which registers shall be as 
sociated with said generating means. 

17. In a telephone exchange system, a first 
office, other offices, automatic switches at 
said other offices, a plurality of registers at 
said first office, means to operate said regis 
ters to record the digits of a called subscrib 
er’s office designation and numerical designa 
tion, means under the control of said office 
designation to control the extension of a con 
nection to one of said other offices, pulse gen 
erating means, means to associate said pulse 
generating means with said extended connec 
tion to transmit sets of pulses to control the 
automatic switches at said other office, a 
chain of relays to successively associate said 
generating means and said registers to con 
trol the number of pulses in each set to be 
transmitted, and means also under the con 
trol of said legistered office designation for 
determining which of said chain of relays 
shall be initially energized to control the 
number of sets of impulses to be trans 
mitted. 

18. In a telephone exchange system, a first 
office, other offices, automatic switches at said 
other offices, a plurality of registers at said 
first office, means to operate said registers to 
record the digits of a called subscriber's office 
designation and numerical designation, 
means under the control of said office desig 
nation to control the extension of a connec 
tion to one of said offices, pulse generating 
means, means to associate said pulse generat 
ing means with said extended connection to 
transmit sets of pulses to control the auto 
matic switches at said other office, a chain of 
relays to successively associate said pulse 
generating means and said registers to con 
trol the number of pulses in each set to be 
transmitted, means also under the control of 
said registered office designation for deter 
mining which of Said chain of relays shall be 
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initially emergized to control the number of 
sets of impulses to be transmitted, and means 
under the control of a particular one of said 
registers for canceling the corresponding set 
of impulses. 

19. In a telephone system, a first office, a 
second office, a register sender for said first 
office, means to record the designation of a 
wanted Subscriber on said register sender, 
means under the control of said sender to ex 
tend a connection between said first office and 
said second office, means in said sender to 
generate voice currents corresponding to the 
elements of telephonic designations, means 
responsive to the establishment of said con 
nection to transmit to said second office the 
voice currents corresponding to the recorded 
designation, means automatically responsive 
to the completion of Said transmission to dis 
associate said generating means from said 
connection, and means controlled at said sec 
ond office for disassociating said generating 
means from said connection. 
In witness whereof, I hereunto subscribe 

my name this 29th day of September, 1930. 
THOMAS H. ROBERTS. 
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