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24 Claims. 
This invention relates to telephone systems and 

more particularly to those systems in which tele 
phone connections are established by means of 
automatically operative selector switches under 
the control of a sending mechanism common to 
a plurality of subscriber's lines. 

It is the object of the invention to improve 
the common sending mechanism to render it 
more reliable in Operation and less expensive to 
install and maintain in efficient operating con 
dition. 

Heretofore in Sending mechanism of this chair 
acter such for example as is disclosed in the Pat 
ent No. 1,862,549, granted June 14, 1932 to R. 
Raymond and W. J. Scully, switches of the well 
known sequence switch type have been employed 
for performing certain of the operating func 
tions. These switches, of which there are three 
in each Sender, require the installation of a driv. 
ing motor and power shaft on each sender frame. 
Since all of the remaining apparatus of the 
Sender frame is of the relay type, the elimina 
tion of these Switches and the substitution there 
for of Irelays to perform their functions would 
considerably simplify the maintenance of the 
Sender and then the entire maintenance of the 
Sender in good operating condition would be 
practically reduced to relay adjustment. The 
Substitution of relays with their better contacts 
for switches having base metal contacts would 
give decidedly better circuit operating efficiency. 

In accordance with the present invention re 
lays have been provided for performing all of 
the functions of the sender, thus eliminating 
the Sequence switches and the power installa 
tion for driving them. More specifically a train 
of sequentially operating relays is employed in 
place of the control sequence switch for con 
trolling the Selective operations of the selector 
Switches in accordance with the setting of the 
registers of the sender. A group of transfer re 
lays and impulse generating relays is employed 

55 

for generating and transmitting codes of in 
pulses in accordance with the setting of the 
registers of the sender on calls to manual ofces 
equipped with call indicator apparatus and on 
calls to tandem offices thus replacing a second 
sequence switch which formerly performed these 
functions and a group of relays is employed for 
performing timing functions to replace a third 
sequence switch. The impulse generating re 
lays not only generate codes of impulses for the 
establishment of manual and tandem calls, but 
also serve for generating impulses for timing cer 
tain operations of the sender such as a delay 

(C. 179-6.3) 
interval during which the calling subscriber may 
dial a station's digit and a delay interval for mak 
ing preliminary coin test for the deposit of a 
coin if the sender is equipped to serve calls from 
subscriber's line having coin boxes. 
A clearer understanding of the invention may 

be had from a consideration of the following de 
Scription in connection with the accompanying 
drawings which disclose a complete register send 
er. In general 

Fig. 1 shows the coin test circuits, 
Fig.2 shows the pulse generating relays, 
Fig. 3 shows the subscriber class and district 

iframe recording relays together with certain 
general Control relays, 

Fig. 4 shows the timing and monitoring cir 
cuits, 

Fig. 5 shows the transfer relays for call indi 
cator pulsing, 

Figs. 6 and 7 show the cross-bar switch used 
as a dial register, 

Fig. 8 shows the incoming recording relays and 
the locking relays of the dial register, 

Fig. 9 shows the class and compensating re 
sistance registers, 

Fig. 10 shows the office registers, 
Fig. 11 shows the selection sequence relays, and 
Fig. 12 shows the selection control relays and 

the counting relays. 
This Sender is particularly designed to func 

tion in a telephone system employing cross-bar 
switches. Such a system is disclosed in Patent 
No. 2,093,117 granted September 14, 1937 to W. 
W. Carpenter, and a general reference is hereby 
made to that patent. 
Ten senders, like the one disclosed, are mounted 

On One frame and are associated together in a 
group. Of the twenty-nine conductors, by which 
the sender is connected to the link circuits, con 
ductors 330 to 350 are multipled to all ten send 
ers, whiie conductors 325 to 329 and 2 to 14 
are individual to this Sender, 
When the Sender is idle, battery is connected 

to conductor 325 over the back contact of relay 
40 and the outer right back contact of relay 35. 
When a Subscriber originates a call, a line switch. 
Control circuit and a link control circuit are 
taken into use and these circuits function to find 
a district circuit or junctor which has access to 
a group of. senders, preferably containing more 
than one idle sender. The calling line is then 
connected to the selected district junctor and 
the sender. 
Assuming that the sender disclosed has been 

seized for service, the link control circuit con 
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2 
nects ground to conductor 327, completing a di 
rect circuit for relay 3, and a circuit for relay 
32. Over the innermost normal contact of relay 
35. Relays 3 and 32 connect conductors 
33 to 349 through to the sender equipment. 
When the line and link control circuits operate 
the line and link switches, the talking conductors 
of the calling line are connected through to con 
ductors 2 and 3. Conductor 2 extends to 
ground Over the left normal contact of relay 04 
and the right back contact of relay 07, while 
conductor f3 extends Over the right normal con 
tact of relay 09, left normal contact of relay 07, 
conductor ft 5 to battery through the right wind 
ing of relay 30. If the connection Over the line 
and link Switches and the subscriber's loop is 
complete, relay 30 operates, closing a circuit 
from ground at the inner right back contact of 
relay 309, front contact of relay 30, conductor 
35 to the winding of relay 84 and battery. A 
circuit also extends from conductor 35 over the 
right back contact of relay 85, conductor 827 to 
the winding of relay 3f4 and battery. Relay 34 
closes an obvious circuit for relay 33, which in 
turn connects ground from the inner upper back 
contact of relay 809, conductor 828, middle right 
front contact of relay 33 to conductor 352, there 
by completing a circuit over the front contact of 
relay 84 to battery through the winding of relay 
85. Relay 85 at its right armature transfers 
the circuit of relay 34 from the ground sup 
plied by relay 30 to ground at the contact of 
relay 85. Since relay 34 is slow to release, it 
maintains its contacts closed during the transfer. 
Relay 34 connects ground from its inner right 
contact through resistance 365, innermost right 
back contact of relay 308, conductor 363, lower 
back contact of relay 932 to conductor 4 to 
control the district junctor. 

Relay 33 in operating, Connects battery 
through the winding of relay 35, over the middle 
left contact of relay 33 and the second lower 
contact of relay 3 to conductor 336 as an indi 
cation to the link control circuit that the line 
conductors have been closed. Ground from the 
link control circuit operates relay 35 which locks 
over its third left contact to ground at the inner 
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left contact of relay 33. Relay 35 disconnects 
battery from conductor 325 to remove the idle 
indication, and closes at its middle right front 
contact a point in the all-senders-busy chain cir 
cuit. It also conects ground over its second left 
contact to conductor 350 to hold the line and link 
switches operated, independent of the line and 
link control circuits. In addition it connects 
ground over its innermost left contact and the 
lowermost contact of relay 3 to conductor 339 
as a release signal to the link control circuit. 
Furthermore it opens the circuit of relay 32 
which releases, opening conductors 340 to 349. 
When the link control circuit releases in response 
to the release signal, relay 3 also releases, open 
ing the remainder of the common conductors. 

During the time that relays 3 and 32 were 
operated, a registration was made of the class 
of service of the calling line and the number of 
the district frame involved. This information 
is furnished by the link control circuit in the 
form of ground to One of the class of service leads 
330 to 333, one of the frame tens leads 334 and 
335 and one of the frame units leads 340 to 349. 
ASSuming, for example, that the link control cir 
cuit grounds conductors 33, 335 and 346, relays 
303 and 307 will operate and lock over conductor 

2,106,860 
353 to ground at the inner right front contact of 
relay 35. 
The frame units indication is registered on the 

CrOSS-bar type dial register 600. To indicate the 
relationship between the select magnets and the 5 
Switch structure, they have been numbered 60 
to 69 although they appear in Figs. 2 and 3. 
With conductor 34 grounded, select magnet 63 
Operates, preparing the contacts of the No. 3 level 
Of the register. Magnet 63 also extends its op- 0 
erating ground over its local contact, and con 
ductor 28 to the winding of relay 8ff and bat 
tery. Relay 8 closes a circuit from battery 
through the winding of the frame hold magnet 
70, inner back contact of relay 80 to ground at 15 
the outer left front contact of relay 8. Mag 
net to operates, closing a locking circuit for 
itself through the winding of relay 80, lower con 
tact of magnet Of to grounded conductor 353. 
It also closes a circuit from battery through the 20 
winding of relay 26, left back contact of relay 
825, to ground at the upper front contact of mag 
net O. Magnet Of closes the contacts of cross 
point f2, at the No. 3 level prepared by the op 
erated select magnet 63. The cross-point con- 25 
nects ground to conductor 7 ft, which extends over 
the outer right back contact of relay 309 and the 
third left contact of relay 35 to the winding of 
relay 35 and battery, locking relay 35. 
When relay 32 released as previously de 

Scribed, the circuit of select magnet 63 was 
Opened and that magnet released in turn releas 
ing relay 8 and permitting relay 80 to operate 
in the locking circuit of hold magnet T.O. Cross 
point 2 is maintained closed as long as magnet 
70 remains operated. 
When relay 34 operated, a circuit was closed 

from ground at its outer right contact through 
condenser 354, left winding of relay 30, outer 
right back contact of relay 405 to the source of 
dial tone. A tone is thereby induced in the sub 
Scriber's dialing circuit and is heard in the sub 
station receiver as an indication that dialing may 
start. 

30 

35 

40 

Call to panel office 
ASSume for the purposes of this description that 

the Wanted number is Chelsea 3-5678. When the 
subscriber dials the first letter C, which is the 
equivalent of the digit 2, the circuit of relay 30 
is opened twice, causing relay 30 to close its 
back contact twice. Relays 84 and 85 also re 
lease. Relay 84 is fast both to operate and re 
lease in order that it may follow relay 30 as 
closely as possible. Relay 85 is also fast to 
release. 55 
At the first release of relay 8 f4, a circuit is 

closed from battery through the winding of relay 
825, back contact of relay 84 to grounded con 
ductor 352. Relay 825 operates and is suf 
ciently slow to release to remain operated 
throughout the impulsing for the digit, in spite 
of the repeated momentary breaking of its op 
erating path. Relay 825 in operating, opens the 
circuit of relay 826 which releases, remaining re 
leased throughout the reception of the digit 
impulses. - 

Relays 86, 8 and 88 serve to transmit the 
dial pulses over conductors 829 and 830 alter 
nately to the pulse counting or recording relays 
89 to 824. At its first release, relay 30 connects 70 
ground from the inner right back contact of re 
lay 309, over the back contact of relay 3 fo and 
the left front contact of relay 34 to conductor 
355, right back contact of relay 88, winding of 
relay 86 to battery. Relay 86 operates, closing 
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2,106,860 
a circuit from battery through its winding, left 
winding of relay 88, back contact of relay 8, 
front contact of relay 86, over the front contact 
of relay 825 or the inner right back contact of 
relay 826 to grounded conductor 352. This cir 
cuit also extends to grounded conductor 52 over 
the outer right back contact of relay 826 and the 
normal contacts of relays 8 and 82. Relay 
88 does not operate, being shunted by the oper 
ating circuit of relay 86. When relay 30 re 
operates at the end of the first pulse, relay 88 
operates, closing a circuit from grounded con 
ductor 352, inner right back contact of relay 
826, left front contact of relay 88, conductor 
830, left back contact of relay 826, right back 
contacts of relays 822 and 820, winding of relay 
89 to battery. Relay 89 locks over its inner 
right front contact, normal contacts of relays 
820, 82, 822, 823, 82 and 8 to grounded con 

20 
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3) 

35 

) 

s 

5) 

ductor 352, thereby recording one pulse. 
Relay 88 in operating prepares a circuit from 

battery through the winding of relay 8, right 
winding and right front contact of relay 88 to 
conductor 355. When relay 30 releases in re 
Sponse to the Second pulse, grounding, conductor 
355, relay 88 is held operated and relay 8 
operates, opening the holding circuit for relay 
86 which now releases. At the end of the sec 
ond pulse relays 8 and 88 also release closing 
a circuit from grounded conductor 352, inner 
right contact of relay 826, left back contact of 
relay 88, conductor 829, right back contacts of 
relays 823 and 82, Outer right front contact of 
relay 89, to the winding of relay 820 and bat 
tery. Relay 820 locks over its left alternate con 
tact and the normal contacts of relays 82, 822, 
823, 82 and 8 to grounded conductor 352. Re 
lay 820 also opens the locking circuit of relay 
89 so that relay 820 alone of the pulse counting 
relays remains operated at the end of the digit, 
While relay 30 remains operated between digits, 
relays 84, 85 and 826 remain operated and re 
lay 825 releases. . 
The cycle of operations described above for 

relays 86, 87 and 88 repeats for every two 
pulses of a digit. If the number of pulses is even, 
as above, the last pulse leaves the three relays 
normal. If the number is Odd, relay 8 f is left 
normal and relays 86 and 88 release after re 
lays 815 and 826 have reoperated and relay 825 
has released to break all ground connections 
which could hold them operated. This triple, 
parallel ground Serves to establish locking 
ground for relays 86 and 88 promptly at the 
start of each series of pulses and to hold it 
steadily until well after the end of the series. 
When relay 825 closes its left contact follow 

ing the dialing of the first digit, a circuit is 
closed from ground at the upper front contact 
of magnet T.O., left back contact of relay 825, 
left normal contacts of relays 8 and 82, right 
back contact of relay 824, inner right front con 
tact of relay 820 to the winding of select magnet 
62 and battery. Magnet 62 operates, prepar 

O 

5 

ing the No. 2 level of contacts and extends its 
operating ground over conductor 28 to the 
winding of relay. 8 and battery. Relay 8 
closes a holding circuit for itself Over its right 
front contact, normal contact of hold magnet 
O2 and in parallel therewith Over the back con 

tact of magnet fo, front contact of relay 80 to 
ground. At the same time it closes a circuit 
from ground over its Outer left contact, inner 
front contact of relay 80, upper back contact 
of relay 802, windings of magnet O2 and auxil 

3 
iary magnet O to battery. Magnet O2 closes 
a locking circuit for itself, and the auxiliary hold 
magnet 70, through the winding of relay 802, 
upper front contact of magnet O2, outer front 
contact of relay 80 to ground. The Operation 
of relay 8 opened the Operating circuit of Se 
lect magnet 62 but that magnet is held Over 
the locking circuit of relay 8. 
closes the cross-point 73 prepared by magnet 
62 and when fully operated opens its normal 
contact releasing relay 8 and magnet 6 f2. The 
operation of relay 8 also releases relay 20, 
restoring the pulse recording relays, ready for 

Magnet 702 

O 

the next digit. Auxiliary hold magnet To closes 
Cross-point 4 in the corresponding vertical. In 
addition magnet 70 closes a circuit from ground 
at its front contact through the winding of relay 
405 to battery, opening the dial tone circuit. 

It will be observed from the foregoing that the 
release of relay 825 is ineffective to operate one 
of the select magnets 60 to 69 until hold mage 
net Of has been properly operated by the reg 
istration of the district frame number and there 
fore that the first digit dialed cannot be falsely 
registered on the first Or frame vertical of the 
dial recorder. 

If a false pulse is transmitted, or the digit on 

5. 

20 

25 

is mistakenly dialed for the first digit, relays 8 is 
and 88 are operated as above described, in turn 
operating relay 89. When relay 82 falls back, 30 
the select magnet circuit is closed as above traced. ... 
to the back contact of relay 824 and thence over 
the inner left front contact of relay 819 to the 
winding of the No. 1 select magnet 6. This 
magnet extends its operating ground to the 
winding of relay 82. The locking circuit of re 
lay 82 extends over the front contact of magnet 
702 and therefore cannot be closed until after 
the first digit has been registered. Likewise re 
lay 82 is ineffective to operate magnets O2 and 

O since the ground supplied to the outer left 
40 

Contact of relay 82 for the purpose of operating 
the hold magnets is opened at the front con 
tact of relay 80 and is not reclosed until mag 
net to has closed one of the cross-points in its 
vertical. Relay 82 opens the holding circuit for 
relay 88 so that relay 89, magnet 6 if and relay 
82 restore in succession and the circuit is in 
condition to record the proper digit. 

It may also be noted that relay 82 is effective 
to record the digit one on the frame vertical 
since a ground for Operating the frame magnet 
70 is supplied over the back contact of relay O. 
The second letter of the office code, H, is the 

equivalent of the digit 4 and the relays 86, 87. 
and 88 perform two complete cycles. Relays 89 
and 820 operate in response to the first two pulses 
as previously described. After the third pulse 
relays 87 and 88 are held operated, grounding 
conductor 830 and closing a circuit over the left 
back contact of relay 826, right back contact of 
relay 822, outer right front contact of relay 820 
to the winding of relay 82 and battery. Relay 
82 locks over its inner left front contact and 
the normal contacts of relays 822, 823, 82 and 
8 to grounded conductor 352, at the same time 
Opening the locking circuit of relay 820 which re 

At the end of the fourth pulse relays 8, leases. 
87 and 88 are normal, connecting ground to 
conductor 829, to complete a circuit over the right 
back contact of relay 823, outer right front con 
tact of relay 82 to the winding of relay 822 and 
battery. Relay 822 locks over its inner left front 
contact and the normal contacts of relays 823, 82. 
and 8 to grounded conductor 352, releasing re 
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cuit of relay 8 and magnet 814. 

4. 
lay 82. Since this is the last pulse of the digit, 
relay 825 is released as above described connect 
ing ground from the front contact of magnet Of 
over the aft back contact of relay 825, left nor- . 
mal. contacts of relays 82 and 8ff, right back 
contact of relay 824, inner right front contact of 
relay 822, to the winding of select magnet 64 and 
battery. Magnet 64 prepares the contacts in 
the No. 4 level of the switch and extends its op 
erating ground over conductor 2 8 to the winding 
of relay 8. Relay 8 locks itself and magnet 

4 over its front contacts, normal contact of hold 
magnet T03, left back contact of relay 83, lower 
front contact of relay 802 to ground. At its nor 
mal contacts it opens the locking circuit of relay 
82 and the operating circuit of magnet 6 f4 and at 
its Outer left front Contact closes a circuit from 
ground, over the inner front contact of relay 80, 
upper front contact of relay 802, right back con 
tact of relay 8f3, back contact of relay 803 to the 
winding of hold magnet 703 and battery. Mag 
net 703 closes a locking circuit for itself through 
the winding of relay 803, front contact of mag 
net 703, left back contact of relay 83, front 
contact of relay 802 to ground. When magnet 
703 has fully operated it opens the locking cir 

Magnet 703 
holds cross-point 620 closed. 
In recording the third code digit three, relay 

82 is operated and locked, and, on the release 
of relay 825, operates select magnet 63 which 
prepares the No. 3 level of contacts. Magnet 63 
operates relay 8f which, since relay 803 is oper 
ated, locks under the control of magnet 704 and 
operates that magnet. Magnet 704 locks in se 
ries with relay 804, locking cross-point 715 and 
releases relay 8 and magnet 63. 
For the thousands digit 5, relays 89, 820 and 

82 are operated and released as before by the first 
four pulses, the fifth pulse operating relay 823 
over conductor 830 and the front contact of re 
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lay 822. Relay 823 locks in a circuit from bat 
tery through its winding, back contact of relay 
8f 9, inner left front contact of relay 823, normal 
contacts of relays 82 and 8ff to grounded con 
ductor 352. Relay 823 also releases relay 822 
and when relay 825 falls back operates select 
magnet 65. Relay 8, hold magnet 705 and 
relay 805 function to close cross-point 62. 
When the hundreds digit 6 is recorded, the first 

five pulses cause the successive operation and re 
lease of relays 89, 820, 82, and 822, relay 823, 
being operated alone at the end of the fifth pulse. 
The sixth pulse causes the grounding of con 
ductor 829, operating relay 824 over the front 
contact of relay 823. Relay 824 locks over its 
outer left contact and the normal contacts of 
relays 82 and 8 to grounded conductor 352. 
Since relay 823 locked over the back contact of 
relay 89 it is also operated when relay 825 re 
leases at the end of the digit and a circuit is 
closed from ground at the upper front contact of 
magnet Of, back contact of relay 825, left nor 
mal contacts of relays 82 and 8ff, right front 
contact of relay 824, outer left front contact of 
relay 823 to the winding of select magnet 66 
which prepares the contacts of the No. 6 level of 
the register. Magnet 706 and relay 806 are op 
erated under the control of magnet 66 and relay 
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8 to close cross-point 622, 
In recording the tens digit 7, relays 89 to 822 

are operated and released and relays 823 and 
824 operated and locked by the first six pulses 
as for the hundreds digit. The Seventh pulse 
reoperates relay 89 over the back contacts of 
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relays 820 and 822. Relay 89 releases relay 23 
and locks over the normal contacts of relays 820 
to 823 as before. Since relay 824 locked inde 
pendently of the other counting relays it re 
mains operated, and when relay 825 releases, the 
Select magnet circuit extends over the right front 
contact of relay 824 and the outer left front con 
tact of relay of 9 to the winding of select magnet 
6 fl. Magnets 6f 7 and T07 and relays 8 and 
807 cooperate to operate and lock cross-point 
623. 
To record the units digit 8, relays 89 to 823 

are operated and released and relay 824 locked. 
Relays 89 and 820 are reoperated and relay 89 
released for the second time. With relays 820 
and 24 Operated, select magnet 68 is operated 
and cooperates. With hold magnet 708 to lock 
cross-point 624. When the seventh and last digit 
has been recorded, hold magnets 70 to 708 and 
To are operated and locked through locking 
relays 80 to 808. Magnet T08 in operating closes 
a circuit from ground at its lower front contact 
through the winding of relay 403 to battery. The 
function of relay 403 will be described 
after. 
When the Office code had been completely re 

ceived, as indicated by the operation of magnet 
704, the sender is ready to summon a decoder. 
For this purpose, magnet T04 closes a circuit 
from ground at its lower front contact, conductor 
989, winding of relay 930, normal contact of re 
lay 932, lower back contact of relay 933 to bat 

herein 

tery. Relay 930 connects battery directly to 
conductor 940, and over the normal contact of 
relay 93 to conductor 94. The decoder con 
nector responds to this signal to connect the 
Sender With the decoder over a large number of 
conductors as indicated. Conductors 940, 94, 
970 and 97, and 32 are control conductors. 
Conductors 322 to 324 and the conductors shown 
at the upper left corner of Fig. 6 are for trans 
mitting to the decoder the code, subscriber class 
and frame identification which has previously 
been recorded in the sender. Conductors 944 to 
948, 95 to 957 and 96 to 963 and the group 
shown on Fig. 10, are for receiving the decoded 
information from the decoder. The decoder and 
decoder connector function as described in the 
above identified Carpenter patent. 
Since subscriber class relay 303 and frame tens 

relay 30 were operated, ground is connected to 
conductors 323 and 324 to transmit this informa 

O 

5 

2 5 

30 

40 

50 

tion to the decoder. With cross-points 72,73, 
620 and 75 closed in the dial register, conductors 
63f, 632, 642, 653, 66 and 662 are grounded to 
transmit the units digit of the frame indication 
and the code designation to the decoder. It is to 
be noted that the ungrounded conductors are 
connected by the relay or cross-point to one of 
conductors 625, 626 and 627. These conductors 
are used by the decoder in making a test of the 
continuity of all of the registering conductors 
each time that the decoder is used. 
Assuming that the wanted number represents 

a subscriber's line in a panel type office reached 
by direct trunks from the originating office, after 
the decoder has completed its decoding opera 
tion, class relay 92 is operated. None of the 
office register relays of Fig. 10 will be operated, but 
conductors 947 and 948 will be grounded by the 
decoder, operating the skip office relays 937 and 
938. Since short direct trunks are to be used, 
compensating resistance relays 903, 904 and 905 
are operated. Since this call is to a full me 
chanical office, no fifth digit or stations digit is 
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to be expected and relays 93.4 and 985 are opera 207, inner upper front contact of relay 06, 
ated. 
The decoder from the frame indication received 

from the sender establishes a connection with 
the district frame and then connects ground to 
conductor 32 operating relay 30. Relay 30 
extends this ground over its left front contact 
to conductor 328 leading through the link switches 
to the district junctor where it Operates a relay 
which in turn extends the lead through the dis 
trict frame connector to another point in the 
decoder where another ground is applied to it. 
This second ground holds relay 30 operated after 
the direct connection with the decoder, by way 
of conductor 32, has been broken, 

Having closed this indirect holding circuit for 
relay 30, the decoder connects ground to con 
ductor 970, closing a circuit through the winding 
of relay 93 to battery at the inner upper front 
contact of relay 930. Relay 93 locks to ground 
at its inner upper front contact and at its upper 
normal contact opens the ground connected to 
start conductor 94 f, thereby permitting the re 
lease of the decoder connector and in turn of 
the decoder. At its lower front contact relay 93 
connects ground to conductor 972 which supplies 
locking ground for the class and a part of the 
compensating resistance relays, for the of ice 
register relays of Fig. 10, and over the back con 
tact of relay if f for compensating resistance re 
lays 906 and 907. In addition, ground over con 
ductor 972 extends over the back contact of re 
lay if to the right winding of relay OS which 
Operates and locks to conductor 972 independent 
of relay . The closure of these locking cir 
cuits is thus delayed so that the register relays 
may be released and set up in a different pattern 
if the decoder reroutes the call. 
The selection of an outgoing trunk and the 

connection of the district junctor to that trunk 
take place under the control of the decoder, as 
described in the above identified Carpenter pat 
ent, and when these functions are completed the 
decoder removes the ground by which relay 30 
was held operated. While relay 30 was operated 
it connected ground to conductor 356, front con 
tact of relay 937, conductor 974, winding of re 
lay 06, conductor 975, to battery at the outer 
upper contact of relay 930. Relay O6 operates 
in this circuit and closes a locking circuit for it 
self through the winding of relay if f 6, outer low 
er front contact of relay 06, to ground at the 
upper back contact of relay fill. Relay i? 6 
does not operate, being shunted by the operating 
circuit of relay O6. When the decoder releases 
relay 30, it is an indication that the connection 
has been completed as far as the outgoing trunk 
and that the sender may assume control of the 
further extension of the connection. Relay 6 
then operates to close the fundamental circuit 
for trunk test. 
When relay 930 operated. connecting battery to 

conductor 975 as above described, relay 23 oper 
ated from ground at the lower back contact of 
relay 22; relay 2 fl operated from ground at 
the lower back contact of relay 20; relay f209 
operated from ground at the Outer upper back 
contact of relay 208 and relay 235 operated 
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over the back contact of relay 232 from ground 
at the inner upper back contact of relay 208. 

For a call to a panel type office, the trunk test 
circuit should not be closed until after the 
thousands digit has been registered and there 
fore, the operation of relay 06 prepares a cir 
cuit from battery, through the winding of relay 

conductor 22, fourth right contact of relay 308, 
conductor 358, lower back contact of relay 805 
to ground, holding relay 20 operated until relay 
805 has been operated. With relay 207 operated, 
an obvious circuit is closed for relay 208 which 
holds the fundamental circuit open until the 
thousands digit, has been recorded. Relays f209 
and 235, are also released as long as relay 208 
is held operated. 

After relay 30 releases, relay 6 operates 
and when the thousands digit has been recorded, 
the fundamental circuit is closed from the funda 
mental tip. Conductor 328, left back contact of 
relay 30, conductor 357, lower back contact of 
relay 208, upper front contact of relay 209, 
conductor f 240, outer upper front contact of 
relay 06, conductor 20, inner upper back con 
tact of relay 924, conductor 976, outer upper back 
contact of relay 206, winding of marginal trunk 
test relay 200, conductor 24, lower front con 
tact of relay 905, conductor 977, right back con 
tact of relay 2f 5, conductor 29, resistance 978, 
outer upper back contact of relay 924, conductor 
979, inner upper front contact of relay f6, 
conductor 2, front contact of relay 904, 
through resistances 9 and 90, front contact 

- of relay 903, conductor 980, right back contact 
of relay 30, to the fundamental ring conduc 
tor 329. 
When this circuit is established and the trunk 

and incoming selector are ready, relay 200 op 
erates, connecting ground over conductor 242 
to the winding of relay 209 and battery. Relay 
209 in turn closes a circuit from battery, through 
the winding of relay 208, left front contact of 
relay 209, outer left back contact of relay 25, 
conductor 220 to ground at the inner lower con 
tact of relay f 209. Relay 208 at its contact 
closes a holding circuit for relay 209 to ground 
at the left back contact of relay 309. Relay 209 
also closes a circuit from battery at the Outer 
upper contact of relay 930, conductor 975, wind 
ing of relay 1222, windings of relays 220 and 
22 in parallel, conductor 243, inner lower back 
contact of relay 924, conductor 987, inner lower 
front contact of relay i? 06, conductor 23, in 
ner right front contact of relay 209, conductor 
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22, back contact of relay 203, conductor 1244 
to ground at the outer right front contact of 
relay 35. Relays 220, 22 and 222 lock over 
the front contact of relay 1222 to ground at the 
outer lower contact of relay (209. Relay 22 
in operating closes a circuit from battery on 
conductor 975, winding of relay O., lower back 
contacts of relays ff, f2, 3, 4 and 
f 5, back contact of relay 204, inner upper 
back contact of relay 20, front contact of relay 
122 to ground over conductor 244. Relay of 
closes a locking circuit for itself through the 
winding of relay liff, lower front contact of 
relay if 0 , to ground at the upper back contact 
of relay 2, but relay if f does not operate, 
being shunted by the operating circuit of relay 
O. Relay O. closes a circuit from battery 

through the winding of relay 208, upper front 
contact of relay tol, outer upper front con 
tact of relay 6, to ground at the upper back 
contact of relay 3. Relay 208 opens the 
circuit of relay. 209 which releases, opening the 
fundamental circuit at its upper front contact, 
thereby releasing relay. 200 and opening the 
operating circuit of relay 209. At its inner lower 
contact relay (209 opens the circuit of relay 208 
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which releases relay 209. At its outer lower con 
tact relay 209 opens the locking circuit of re 
lays 220, 122 and 222 releasing them. 
The release of relay 22 permits relay ffff to 

operate in the locking circuit of relay O. Re 
lay in operating opens the locking circuit of 
relays ff06 and 6 and these relays release. 
When relay. lf 6 opens its outer upper front 
contact relay 208 releases, permitting relay 
209 to reoperate. Relay if also closes a cir 

cult from ground at its inner lower front Con 
tact through the winding of relay 206 to battery 
over conductor 975. Relay 206 locks to ground 
On its upper front contact and closes an obvious 
circuit for relay 205. These relays prepare the 
sender for incoming and final selections. 
With relays 209 and 205 operated, the funda 

mental circuit is closed for incoming brush Selec 
tion and extends from the fundamental tip con 
ductor 328 to the upper front contact of relay 
209 as previously traced and thence through 
the lower winding of polarized relay 203, wind 
ing of stepping relay 202, back contact of relay 
220, outer upper front contact of relay 205, 
conductor 2 and thence to the fundamental 
ring conductor 329 as before. 

Relay 202 operates in series with the selec 
tor relay, but the current flow is not in the dil 
rection to operate polarized relay 203. In ad 
dition the winding of relay 203 is shunted by 
a circuit over conductor 240, upper back contact 
of relay 06, conductor 24 and resistance 246. 
The counting relay circuit for incoming brush 

selection, closed by relay f202 extends from 
ground over the contact of relay 202, front con 
tact of relay f2, back contacts of relays 233 
and 223, conductor 248, inner upper front con 
tact of relay fill, over conductor 25 to the 
first left contacts of the thousands vertical of 
the dial register 600, over the contact. closed at 
cross-point 62 f, conductor 672, back contact of 
relay 225, winding of relay 226, to battery over 
conductor. 975. Relay 226 operates, locking 
through the winding of relay 225, front contact 
of relay 226, back contact of relay 234 to 
ground at the inner lower contact of relay 209, 
but relay 225 does not operate. 
When the selector at the terminating office 

sends back the first revertive pulse by shunting 
the sender relay, stepping relay 202 releases 
permitting relay 225 to operate and transfer 
the COunting relay circuit Over the front con 
tacts of relays 225 and 235 to the winding of 
relay 224 and battery over conductor 975. 
When the revertive pulse ends and relay f2O2 
reoperates, relay 224 operates and locks through 
the winding of relay 223 to ground at the outer 
lower contact of relay 209. The second re 
vertive pulse permits relay 223 to operate. The 
counting relay circuit then extends as traced to 
the back contact of relay f233, front contact 
of relay 223, conductor 670, middle lower front 
contact of relay 205, conductor 247, outer 
most right contact of relay 308, conductor 359, 
lower back contacts of relays 05 and 04, 
conductor 26, winding of relay f 222 and to 
battery over conductor 975. Relay 222 locks 
through the windings of relays 220 and 22 
in parallel, front contact of relay 222 to ground 
at the outer lower contact of relay 209. When 
relay 202 releases in response to the third re 
vertive pulse, relays 220 and 22 operate. 

Relay 220 opens the fundamental circuit to 
terminate the brush selecting operation of the 

2,106,800 
incoming selector. Relay 22 closes a circuit 
from grounded conductor 244, front contact of 
relay 22, inner upper back contact of relay 20, 
lower back contact of relay 204, lower back con 

s tacts of relays f, 4, 3 and f2, outer 
lower front contact of relay f f, winding of re 
lay flo2 to battery on conductor 975. Relay 

02 locks through the winding of relay f 2, 
lower front contact of relay ff02, to ground at the 
upper back contact of relay f3. Relay O2 
also closes a circuit from ground at the outer 
upper front contact of relay f i? , conductor 27, 
upper front contact of relay if O2, winding of re 
lay 208 and battery. Relay 208 releases relay 
209 and these relays further open the funda 
mental circuit. Relay 209 also opens the lock 
ing circuits for the counting relays, which there 
upon release. The release of relay 22 permits 
relay if 2 to operate in the locking circuit of 
relay O2. 
of relays 0 and and these sequence re 
lays release. Relay O2 prepares an additional 
circuit for relay 208 which extends from con 
ductor f2l over the middle right back contact 
of relay 308, conductor 360, back contact of re- : 
lay 806 to ground, if the hundreds digit has not 
yet been recorded to operate relay 806. 
With relay released and relay 806 oper 

ated, relay 208 releases, permitting relay 209 
to reoperate and the fundamental circuit is 
closed for incoming group selection. In this case 
the counting relay circuit extends from ground 
at the front contact of stepping relay 202 to 
conductor 248 as before and thence over the 
inner upper front contact of relay 2, conduc 
tor 28, to the left row of contacts of the hun 
dreds vertical, Over the contact closed at cross 
point 622, conductor 680, third left contact 
closed at cross-point 62, conductor 673, back 
contact of relay 227, winding of relay 228 to 
battery on conductor 975. Relays 228. and f227 
respond to the first revertive impulse while re 
lays 226 to 220 respond to the next three im 
pulses in the same manner as for incoming brush 
Selection. \ 

When relays f220, 22 and 222 operate, the 
fundamental circuit is opened as previously de 
Scribed. Since relay f2 is now operated, re 
lay 22 operates relay O3 which in turn locks 
through the winding of relay 3 to ground at 
the back contact of relay 4. Relay O3 closes 
a circuit from ground at the upper front con 
tact of relay f2, lower front contact of relay 

03, to the winding of relay 207 and battery. 
Relay 20 in turn operates relay 208 which re 
leases relay 209, thereby releasing the counting 
relays and permitting relay 3 to operate. 
With relay 3 operated, relays O2 and f 2 
release in turn releasing relays 207 and 208 and 
reoperating relay 209 to establish the circuits 
for final brush selection. 

For this selection, the counting relay circuit 
extends to conductor 248 as before, over the 
inner upper front contact of relay 3, con 
ductor 29, second left contacts of the hun 
dreds vertical, contact closed at cross-point 622, 
conductor 67, front contact of relay 235, wind 
ing of relay f 224 to battery on conductor 975. 
Relays 220 to 224 function as previously de 
scribed in response to two revertive pulses. 

Relay 220 opens the fundamental circuit to 
stop the final selector. Relay 22 operates re 
lay ff04 which locks through the winding of re 

Relay 2 opens the locking circuit : 
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lay 4 to ground at the upper back contact 
of relay f S. Relay 04 operates relay 1208 5 
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pulse, therefore, operates relays 234 and 233, 
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which releases relay 209 to further open the 
fundamental circuit and release the COunting re 
lays. With relay 22 released, relay 4 oper 
ates, releasing relays 03 and 3. A further 
holding circuit for relay 208 may be traced from 
the outer upper front contact of relay 04, inner 
lower front contact of relay 205, conductor 1249, 
second right contact of relay 308, conductor 36, 
lower back contact of relay 807 to ground. 
Therefore, the circuit for final tens selection can 
not be established until the tens digit has been 
recorded. 
When the fundamental circuit is reclosed for 

this selection, relay 202 reoperates closing the 
counting relay circuit which extends as previous 
ly traced to conductor 248, inner upper front 
contact of relay 4, middle upper front con 
tact of relay 205, conductor 250, to the left 
contacts of the tens vertical, Contact closed at 
cross-point 623, conductor 672, back contact of 
relay 225, winding of relay 226 to battery on 
conductor 975. The first two revertive pulses 
operate relays 226, 225, 224 and 223. Relay 
223 extends the counting relay circuit over its 

front contact, conductor 670, middle lower front 
contact of relay 205, conductor 247, outermost 
right contact of relay 308, conductor 359, lower 
back contact of relay 05, lower front contact 
of relay 04, conductor 30, second left row 
of contacts of the tens vertical, contact closed at 
cross-point 623, conductor 676, winding of re 
lay 234 to battery on conductor 975. The third 

and locks them to ground at the inner lower con 
tact of relay 209. Thereupon the counting relay 
circuit is extended over the front contact of re 
lay (233 to the back contact of relay 23, and 
the winding of relay f232. In addition, the op 
eration of relay 234 opens the locking circuits 
of relays f225 and 1226 and these relays re 
lease. The next pulse operates relays 232 and 
23, which lock to ground at the inner upper 
contact of relay 1208. Relay 232 opens the 
circuit of relay 235 which releases. The next 
three pulses operate relays 230 to 225, inclu 
sive, and since relay 235 is released, relay 225 
extends the counting relay circuit over its front 
contact and the upper back contact of relay 235 
to the winding of relay 222. The eighth rever 
tive pulse operates relays 220 and 22 in the 
locking circuit of relay 222, terminating the 
tens Selection. 

Relay 22 operates relay 05, which locks 
through the winding of relay f l 5, inner lower 

t 5 front contact of relay 05, upper back contact 
of relay 6, to ground at the upper back con 
tact of relay 3. Relay 05 operates relay 
207 which in turn operates relay 208, releasing 
relay 209 and the counting relays. The release 
of relay f 22 permits relay 5 to operate and 
release relays 04 and 4: Relay 207 is held 
operated after relay 4 releases over the inner 
upper front contact of relay 205, conductor 25, 
outer left back contact of relay 308, conductor 
362, outer lower back contact of relay 924, con 
ductor 98, lower back contact of relay 809 to 
ground if registrations have not been completed. 

It will be remembered that magnet 708 in op 
erating operated relay 403, and that the decoder 
operated delay relays 934 and 935, indicating that 
neither five digit numbers nor stations letters 
were to be expected. Therefore, as soon as relay 
403 operated, a circuit was closed from battery 
through the windings of relays 509 and 59 in 
series, over the upper front contact of relay 934, 

upper front contact to grounded conductor 244. 

ductor 243, to the windings of relays 220, 22' 

7 
conductor 982, fourth left contact closed at cross 
point 62, conductor 68, inner left front contact 
of relay 403, conductor 44, outer lower back 
contact of relay 92, outer upper front contact 
of relay 93 to grounded conductor 244. Relays 
509 and 59 lock over the outer lower front cOn 
tact of relay 509 to grounded conductor 244 and 
close a circuit from battery through the winding 
of relay 809, conductor 83, inner lower front con 
tact of relay 509 to ground. Therefore, relay 809 10 
operates to permit the closure of the fundamental 
circuit for final units selection as soon as the units 
digit is registered. Relay 809 also removes the 
ground from.conductor 352 to prevent false regis 
tration in case of belated dialing or switchhook 15 
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manipulation. 
The counting relay circuit for final units selec 

tion extends to conductor 248, inner upper front 
contact of relay 5, outer lower front contact 
of relay 205, conductor 252, left contacts of 
the units vertical, contact closed at Cross-point 
624, conductor 673, back contact of relay 227, 
winding of relay 228 to battery. Relays 228 
to 223 are operated under the control of the first 
three revertive pulses. Relay f 223 extends the 2 
counting relay circuit as traced for final tens 
selection to conductor 359, over the outer lower 
front contact of relay 05, conductor 3, sec 
Ond left contact of the units vertical closed at 
cross-point 624, to conductor 676. The follow 
ing six pulses operate relays 234 to 225, and re 
lays 222, .22 f, and 220 as previously described. 
Relay 22, when operated, closes a circuit from 

grounded conductor 244, front contact of relay 
22, inner upper back contact of relay 20, 35 
lower back contact of relay 204, outer lowerfront 
contact of relay if 5, conductor 973, front con 
tact of relay 938, conductor 974, winding of relay 

06 to battery on conductor 975. Relay if 06 
Operates and closes a circuit for relay 207 over 
its inner upper front contact, lower back contact 
of relay O3 to ground at the outer upper front 
contact of relay f 5. Relay 20, operates relay 
208, releasing relay 209 and the counting relays, 
thereby permitting the operation of relay. 6 45 
in the locking circuit of relay i? 06, releasing re 
lays 05, 5, 207 and f208 and reoperating 
relay 209. • 
When relay 208 releases and relay f 209 re 

operates to reclose the fundamental circuit, the 
incoming selector at the terminating office trans 
mits a single long pulse of reversed battery over 
the fundamental circuit to the sender. Relays 
202 and 203 are both operated in response to 
the reversed battery. Relay. 203 locks over its 
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It also extends this locking ground over the lower 
front contacts of relays 6 and 206 to the 
winding of relay 204, and battery. . With relay 
204 operated, the operation of relay f202 closes 

a circuit from ground over the front contact of 
relay 202, front contact of relay 2, outer 
upper front contact of relay (204, conductor 

26, winding of relay, 222 to battery on con 
ductor 975. Relay 222 locks through the wind 
ings of relays 220 and 22, front contact of 
relay 222 to ground at the outer lower contact 
of relay 209. Slightly after the closure of the -: , 
circuit of relay 222, relay 204 closes a circuit 
from ground at the upper back contact of relay 70 
f 22, inner upper contact of relay 204, conduc 
tor 253, outer upper contact of relay 905 
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and 222. The purpose of this circuit is to insure 
the operation of these relays in case the reverse 5 
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battery impulse is too short to permit relay 222 
to operate in the manner above described. It is 
also carried over the contact of relay 905 so as 
to be ineffective for calls over long trunks where 
relay f 202 may operate late. 
At an interval following the reverse battery 

pulse from the incoming selector, direct battery 
is connected to the trunk and the selector awaits 
trirk closure by the district junctor. The re 
moval of the reverse battery releases relay i2O2 
permitting relays 220 and 22 to operate. Re 
lay 220 opens the fundamental circuit in the 
sender to prevent a false trunk closure signal. 
Relay 22 closes a circuit from ground on Con 
ductor 24, front contact of relay 22, inner 
upper back contact of relay 20, lower front 
contact of relay 204, conductor 264, winding 
of relay 309 to battery. Relay 309 locks Over 
its left contact to grounded conductor 353, mark 
ing the completion of the Sender's function on the 
call. 

Relay 309 at its inner right contact closes a 
shunt around resistance 365, thereby operating 
a marginal relay in the district junctor, which 
establishes the talking circuit and holding circuits 
for the line switches, district and office switches. 

Relay 309 also disconnects ground at its inner 
right back contact from the armature of relay 
30, thereby releasing relays 84, 85, 3 and 

3. Relay 34 disconnects ground from con 
ductor 4. With relay 309 operated and relay 
33 released, relay 35 also releases, opening the 
link in the senders-busy chain, disconnecting 
ground from conductors 353 and 244, thus re 
moving the off-normal grounds and releasing 
the locked relays of the sender. It likewise re 
connects the idle battery to the fourth lower con 
tact of relay . Furthermore, it disconnects 
ground from conductor 50 and the lowermost 
contact of relay 3. The disconnection of ground 
from conductor 350 releases the sender link 
switches and so disconnects the sender from the 
district junctor. 

Call to cross-bar office 
This type of call differs from the call to a 

panel type office in only a few minor details since 
the incoming sender in a cross-bar ofce trans 
mits simulated revertive pulses, which cause the 
subscriber's sender to function in the same man 
ner as do the selectors of the panel Office. For a 
call to a cross-bar office, class relays 92 and 928 
are operated. Relay 905 is not operated and 
therefore the trunk test employs relay 20 in 
stead of relay 200. 
The call also differs in that trunk test may not 

be inade until the hundreds digit has been re 
corded. It will be remembered that relays 08 
and is are operated for trunk test. With class 
relays 92 and 92 operated the operation of re 
lay 06 closes a circuit from battery through the 
winding of relay 1207, inner upper front contact 
of relay O6, conductor 22, fourth right back 
contact of relay 08, conductor 358, middle upper 
front contact of relay 92, inner lower contact 
of relay 923, conductor 983, upper back contact 
of relay O2, conductor 27, third right back 
contact of relay 30, conductor 360, lower back 
contact of relay 806 to ground. Relay 207 holds 
relay 28 operated and the fundamental circuit 
open until after the hundreds digit has been re 
corded. 
Since relay 92 is operated, a circuit is closed, 

when relay 93 operates on the release of the 
is decoder, from grounded conductor 1244, outer 
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upper front contact of relay 93, Outer lowerfront 
contact of relay 92, windings of relays 53 and 
503 in series to battery. With these relays opera 
ated an additional holding circuit exists for re 
lay 207 extending from conductor 358 over the 
left front contact of relay 826, which is held 
operated between digits, conductor 832, inner 
lower front Contact of relay 92, Outer lower 
contact of relay 923, conductor 44, outer lower 
contact of relay 663, outer upper front contact of 
relay 38 to grounded conductor 24. The trunk 
test circuit, therefore, cannot be established until 
after the first pulse of the tens digit has been re 
ceived to operate relay 825 and release relay 82. 

Call through tandem office 
In tracing the operation of the sender in con 

trolling the completion of a call through a tandem 
Office, it will be assumed that the call originates 
at a substation equipped with a coin box, that 
the wanted office is reached through two distant 
office selectors, that the wanted office employs 
party line designations and five-digit numbers 
between 10,000 and 10,499 and that Walker 5-1078 
is the number of the wanted subscriber. 
The seizure of the sender results in the oper 

ation of relays 3 and 32, whereupon the frame 
relay and the subscriber class relay are oper 
ated. Frame relay 36 and class relay 305 may 
be assumed to be operated. When the tip and 
ring Conductors are completed through the line 
and link switches relay 30 operates, in turn 
Operating relays 8.4, 34, 33 and 85. Relay 
35 is operated over conductor 336 and locks un 
der the control of relay 3. Relay 35 releases 
the link control circuit, holds the link and line 
Switches and releases relay 32, relay 3 being 
released by the link. The units digit of the dis 
trict frame is recorded as previously described, 
and assuming it to be the same as before, re 
sults in the closure of cross-point 72 and the 
Operation and locking of magnet O and relay 
80 and the operation of relay 826. 
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The recording of the wanted number takes 
place in the manner previously described, re 
sulting in the closure of cross-points 690, TB, 
69, 7 ft, 78, 623, 624 and 692 accompanied by 
the operation and locking of magnets 70 to TOE 
and if 0 and relays 8 to 808, inclusive. Relays 
405 and 40 are operated by magnets O and 
08, respectively. The seizure of a decoder and 

the transfer of the recorded information also 
take place as previously described. 

Under the conditions assumed, the decoder 
grounds certain conductors so that neither of 
the stations delay relays 934 and 935 are oper 
ated; compensating resistance relays 902, 908 
and 907 may be operated, but relay 905 is not 
operated, being used only with calls to panel 
offices. Class relay 922 is used for this type of 
call. Relay 96 is operated but relays 937 and 
988 are not operated. For controlling selections 
by the distant office selectors, relays 00, O3, 
f022, 0, 032 and 0.34 may be operated. These 
relays lock under the control of relay 93 with 
the exception of relay 907 which is further con 
trolled by relay ft. With class relay 922 oper 
ated, relay 924 operates over the lower front 
contact of relay 922 and grounded conductor 972. 
Since the stations delay relays indicate that 

a fifth digit may be expected, but none is actu 
ally dialed, the operation of relay 809 to indicate 
that dialing has been completed is delayed. When 
relay 93 is operated by the release signal from 
the decoder, a circuit is closed from grounded 
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conductor 244, outer upper front contact of re 
lay 93, outer lower back contact of relay 92, 
conductor 44, inner right front contact of relay 
403, conductor 45, outer upper back contact of 
relay 809, conductor 833, winding of relay 207 to 
battery. Relay 20 starts relays 200 and 20 to 
pulsing slowly to measure a three to five Second 
interval for the reception of the possible fifth 
digit. 

Relay 200 is a non-biased, condenser-timed 
polarized, relay which closes its front contact 
when energized in one direction, closes its back 
contact when energized in the other direction, 
and leaves either contact closed When not en 
ergized. When current is first passed through 
the right winding in either direction, its force 
is neutralized by an opposing current in the left 
winding caused by the discharge of the timing 
condenser 222 and its recharge in the opposite 
sense. When the condenser has been discharged 
and recharged, current ceases to flow in the left 
Winding and the right Winding causes the arma 
ure to move over from one contact to the other. 
The alternate back and forth movement of the 
armature can be retarded as desired by selecting 
the proper condenser and resistances. Both ends 
of both windings are normally connected to bat 
tery, the inner ends in common through contact 
223 of jack 22 and resistance 224. The outer 
end of the right winding is connected to battery 
by way of contact 225 of jack 22, left back con 
tact of relay 23, and resistance 226, back con 
tacts of relays 20 and 200, and resistance 228, 
While the Outer end of the left winding is con 
nected to battery by way of contact 229 of jack 
22, condenser 222, right back contact of relay 
23, and resistances 230 and 228. By shunting 
One or the other battery connection with ground, 
current is caused to flow through the right wind 
ing of relay 200 in one direction or the other, and 
in the left winding always in the opposing direc 
tion. With relay 23 normal, the presence of 
resistances 226 and 230 causes relay 200 to oper 
ate very slowly for timing stations delay and coin 
test. With relay 23 operated, relay 200 oper 
ates quickly for transmitting call indicator 
pulses. With relays 200 and 20 normal, resist 
ance 227 is shunted as above traced, with either 
relay operated the resistance is introduced in 
series with the right winding of relay 200 to de 
lay the closure of its back contact and thus to 
equalize the alternate pulses. The constants for 
the pulsing arrangement would be chosen to give. 
an average pulse of .065 second for call indicator 
pulsing and .5 to .75 second for timing. Jack 
22 affords a means for testing the windings of 
relay 200 separately. 

Relay 207 in operating, connects its operating 
ground over its inner right front contact, to the 
armature of relay 200 and the left armature of 
relay 20, thereby connecting ground over the 
back contacts of these armatures in shunt of bat 
tery through resistance 228. 
200 closes its front contact, extending ground 
to the winding of relay 20. Relay 20 in Oper 
ating disconnects ground from in shunt of bat 
tery through resistance 228 and connects ground 
over its left front contact and the inner left front 
contact of relay 207 in shunt of battery through 
resistance 224. This reversal of current flow 
causes relay 200 to open its front contact and 
close its back contact, releasing relay 20 which 
in turn closes its back contact and the cycle re 
peats. Relay 23 is not operated, and therefore 
pulsing continues at the slow speed. 

Therefore, relay 

9 
Relay 20 at each operation completes a cir 

cuit from ground over its right contact, conduc 
tor. 23, right back contact of relay 41, conductor 
46, inner left back contact of relay 25, to con 
ductor 232. This circuit extends at the first op 
eration of relay 20 over the upper back contact 
of relay 56 to the winding of relay 506 and bat 
tery. Relay 506 operates, locking through the 
winding of relay 56, inner lower contact of re 
lay 506, conductor 520, right back contact of re 
lay 825, conductor 352, middle right front con 
tact of relay 33, connector 828, inner upper back 
contact of relay 809 to ground. Relay 56 re 
mains unoperated, being shunted by the operat 
ing ground for relay 506 until relay 20 releases. 
At the second operation of relay 20, relay 507 
operates, locking through the winding of relay. 
57 and the inner lower contacts of relays 507 
and 506 to ground as traced over conductor 520. 
Relay 57 operates on the Subsequent release of 
relay 20 f. Similarly the third cycle of operations 
by relays 200 and 20 operates and locks relays 
508 and 58. 
With relay 58 operated, the operating circuit 

is extended from conductor 232 over the front 
contacts of relays 56, 57 and 58, conductor 
52, right back contact of relay 08, conductor 
f6, upper back contact of relay 59, winding of 
relay 509 to battery. Relay 509 operates in re 
sponse to the next timing impulse and locks 
through the winding of relay 59, outer lower 
front contact of relay 509 to grounded conduc 
tor 244, and at the end of the impulse relay 
59 operates.. Relay 589 in operating closes a 
circuit from battery through the winding of relay 
809, conductor 83, inner lower front contact of 
relay 509, which closes shortly after the locking 
contact closes, to ground. Relay 809 opens the 
locking circuit for relays 506 to 508 and 56 to 
58 permitting these relays to release. Relay 809 
also opens the circuit of relay 20, which releases, 
removing ground from the armatures of relays 
200 and 20 and stopping the timing pulses. 
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If relay 934 had been operated and relay 935 
unoperated, indicating that five digit numbers 
might be expected, but no stations letters were 
used, relays 509 and 59 would have been oper 
ated as soon as the units digit was received, since 
the closure of cross-point 623 (or any one of the 
cross-points in the fifth to ninth levels of the 
tens vertical) completes a circuit from battery 
through the windings of relays 509 and 59 in 
Series, upper front contact of relay 934, conduc 
tor 982, cross-points 623, 7 8 and 77, conductor 
68, inner left front contact of relay 403, con 
ductor 44, outer lower back contact of relay 92, 
outer upper front contact of relay 93 to grounded 
conductor 1244. 

It will be remembered that it was assumed that 
the calling substation Was One provided with a 
prepayment coin box which was indicated by the 
operation of relay 305. With relay 305 operated 
a circuit is closed from battery through the wind 
ing of relay f ( f, conductor f7, Outer right con 
tact of relay 305, conductor 364, inner left back 
contact of relay 02, to ground at the right back 
contact of relay 05. Relay connects ground 
over its right contact to conductor 98 in par 
allel with the back contact of relay 809 to hold 
relay 20 operated and prevent the closure of 
the trunk test circuit until the coin test has been 
satisfied. Relay also opens the circuit previ 
ously traced for operating relay 05 when the 
decoder releases. 
When relay 809 operates to indicate that dial 
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test, since relay fols is unoperated, a circuit is 
closed from ground at the lower front contact 
of relay 809, conductor 834, left contact of relay 
Os, through the winding of relay 07 to battery. 
The contacts of relay 0 are so arranged that 
it first connects ground through resistance 8 
to conductor 5 at its left make-before-break 
contact to provide a holding circuit for iiie relay 
30, then disconnects relay 30 and ground from 
the subscriber's line, and then closes ground over 
its right and inner left following contacts to the 
winding of relay fo8, operating that relay. Re 
lay G8 connects the tip conductor of the sub 
scriber's line over conductor 2, left normal 
contact of relay O4, inner left contact of relay 
08, middle winding of relay 03, right back con 

tact of relay 02, through the right winding of 
relay 06 to ground through resistance 9, It 
also connects the ring Conductor Over conductor 

, right normal contact of relay 09, inner right 
front contact of relay foe, right winding of relay 
03, outer left back contact of relay O2, left 

winding of relay 08, resistance 20, middle right 
front contact of relay 08, to the coin collect bat 
tery. If the resistance to ground at the sub 
station is sufficiently low, relay 06 operates, lock 
ing in a circuit from the coin collect battery 
through its left winding as traced over its left 
front contact, inner right back contact of relay 
f04, to ground at the right back contact of re 

The line is then tested to see whether the 
ground detected by relay 0 is or is not a di 
rect ground applied for the purpose of obtaining 
a free call. Relay 06 closes a circuit from bat 
tery over its right contact through the winding 
of relay 02 to ground at the right back contact 
of relay OS. Relay O2 disconnects the line con 
ductors from relay 06 and extends the tip con 
ductor 2 over its outer right front contact to 
the left winding of relay of, and ground at the 
right back contact of relay fols. It also extends 
the ring conductor 3 over its inner right con 
tact through the right winding of relay f of to 
the middle right front contact of relay O8 and 
the coin collect battery. If the ground at the 
substation is the high resistance one due to a 
coin in the box, relay O will not get enough 
current to operate, but it does operate if a direct 
ground is present. Relay 02 opens the operat 
ing circuit of relay which releases, in turn 
releasing relay 207 and closing a circuit from 
battery through the right winding of relay 0, 
back contact of relay if, conductor 972, to 
ground at the inner lower front contact of relay 
93. Relay fos locks over its right front con 
tact to grounded conductor 972, at its right back 
contact releases relays 02 and 06 and at its 
left contact opens the circuit of relay O which 
releases in turn releasing relay O8. 
The operation of relay OS indicates the con 

plete satisfaction of the coin test and sender 
functions may now proceed. The operation of 
the coin test circuits under unstandard conditions 
will be described hereinafter. 

During the coin test, at which time relay. 
which controls the release of the sender is held 
operated in the local circuit above traced, the 
release of the sender is maintained under con 
trol of the switchhook by the use of relay 03. 
This relay is polarized by a circuit from coin 
collect battery, middle right front contact of re 
lay 08, resistance f2., left winding of relay 0. 
to ground through resistance 19. With the re 

2,106,860 
ing has been completed and the line free for coin ceiver of the switchhook, relay 08 operates in 

any of the coin test circuits above traced. If 
the receiver is restored to the switchhook, relay 
f03 releases connecting battery through re 
sistance 22 over the back contact of relay 03 
and the Second left Contact of relay 08 to con 
ductor in shunt of ground through resistance 

8, thereby releasing relay 30 to cause the re 
E. of the sender as will be described herein 
after. 

In the meantime, office selections may be in 
progress under the control of the office registra 
tions set up in the sender by the decoder. When 
the decoder operated relay 30, since the skip 
office relay 937 had not been operated, a circuit 
was closed from ground at the middle right front 
contact of relay 0, conductor 56, back con 
tact of relay 9, conductor 984, winding of re 
lay 03 to battery over conductor 975. Relay 

0 locks in a circuit through its winding and 
the winding of relay 8, inner upper contact of 
relay fo, to ground at the upper back contact 
of relay 4. Relay remains unoperated, 
being shunted by the operating circuit of relay 

03 until the decoder releases relay 30 as a 
signal that the connection with the first distant 
Office selectOr has been established. 
With relay if operated, the fundamental cir 

cuit extends from conductor 328, left back Con 
tact of relay 30, conductor 357, lower back con 
tact of relay 208, upper front contact of relay 
209, conductor 240, Outer upper contact of re 
lay fo, conductor 976, outer upper back con 
tact of relay 206, winding of relay 20, shunted 
by resistance 20 and condenser 22, conductor : 
25, back contact of relay 905, conductor 977, 
right back contact of relay 25, conductor 29, 
resistance 978, conductor 985, inner lower front 
contact of relay 3, conductor 32, upper back 
contact of relay 906, upper front contact of relay 
902, resistance 908, upper back contact of relay 
90, resistance 9 f2, upper front contact of relay 
907, conductor 980, right back contact of relay 
30 to conductor 329. 

If the outgoing trunk and ofce selector are 
normal, relay 20 operates, closing a circuit from 
ground over its contact, conductor 256 through 
the winding of relay 208 to battery. Relay 20 
closes a circuit from battery through the winding 
of relay 209, contact of relay 208 to ground at the 
left back contact of relay 309. Relay 209 closes 
a holding circuit for relay 208 over the left front 
contact of relay 209, outer left back contact of 
relay 25, conductor 220 to ground at the inner 
lower contact of relay 209 which operates as 
previously described when the decoder is re 
leased. Relay 209 also closes a circuit from bat 
tery on conductor 975, winding of relay 222, 
windings of relays f22 f and 220 in parallel, con 
ductor 248, lower back contact of relay fle, 
conductor 23, inner right front contact of relay 
209, conductor 22, back contact of relay 203, 
to grounded conductor 244. Relays 220, 22 
and 222 lock over the front contact of relay 222 
to ground at the outer lower contact of relay 
209. Relay 22 closes a circuit from ground on 
conductor 244, contact of relay 22, inner up 
per back contact of relay 20, back contact of 
relay 204, lower back contacts of relays liffs 
and 4, outer lower front contact of relay 3, 
winding of relay 104 to battery over conductor 
975. Relay 04 locks through the winding of 
'relay 4, inner upper contact of relay 04, to 
ground at the upper back contact of relay , 
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but relay 4 does not operate, being shunted by 
the operating circuit of relay f 04. 
Relay 04 closes a circuit from battery through 

the winding of relay 208, outer upper contact of 
relay 04 to ground at the outer upper front con 
tact of relay 3. Relay 208 releases relay 209 
and both relays open the fundamental circuit re 
leasing relay 20. Relay 209 also opens the 
locking circuit for relay 208 which in turn releases 
relay 209 and the locking circuit for relays 220, 
22 and 222. The release of relay 22 permits 
relay 4 to operate and prepare the sender for 
first office brush selection. Relay 4 opens the 
locking circuit of relays 03 and 3 which re 
lease, in turn releasing relay 208 which permits 
relay 209 to reoperate and reestablish the funda 
mental circuit. 
The fundamental circuit for first office brush 

and group selections extends as previously traced 
to conductor 240, through the lower winding of 
relay 203, winding of relay 202, back contact 
of relay 220, outer upper back contact of relay' 
205, inner lower front contact of relay 4, or 

for the subsequent selection over the similar con 
tact of relay 5, to conductor 32 and thence, 
as traced, for the first office test. Relay 202 oper 
ates, closing a counting relay circuit under the 
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control of first office brush register 020 which 
may be traced from ground at its contact, front 
contact of relay 2ff which was operated as pre 
viously described, back contacts of relays 233 and 
223, conductor 248, inner upper front contact 
of relay 4, inner upper back contact of relay 
205, conductor 257, inner upper back contact 
of relay foll, back contact of relay O23, upper 
front contact of relay 022, lower back contact of 
relay 02, conductor 672, back contact of relay 
225, winding of relay 226, to battery over con 
ductor 975. In the manner previously described, 
the first two revertive pulses cause the operation 
of relays 226, 225, 224 and 223. With relay 
223 operated, the counting relay circuit is ex 
tended from the back contact of relay 233 over 
the front contact of relay 223, conductor 670, 
inner lower back contact of relay 205, upper back 
Contact of relay 5, conductor 26 to the wind 
ing of relay 222. The third revertive pulse, 
therefore, results in the operation and locking of 
relays 22, 22A, and 222 and the termination 
of the selection. Since relay. 4 is operated, 
relay 22 operates relay D5 which locks 
through the winding of relay S. Relay 95 
operates relay 20, which in turn operates relay 
2208, releasing relay 209, after which the count 
ing relays release, permitting relay 5 to oper 
ate, release relays 4 and f 4, 207 and 208 
and reestablish the fundamental circuit, 

For first office group selection, the counting 
relay circuit is under the control of register 030 
and extends as previously traced to conductor 
248, over the inner upper front contact of relay 
f5, outer lower back contact of relay 205, con 

ductor 258, lower back contact of relay ill, 
back contact of relay 33, upper front contact 
of relay 032, outer lower front contact of relay 
O3, conductor 673, back contact of relay 227, 

winding of relay 228 to battery over conductor 
975. Three revertive pulses operate relays. 228, 
227, 226, 225, 224 and 223 in succession, re 
lays 225 to 228 locking under the control of 
relay 234 and relays f223 and 224 to a contact 
of relay 209. With relay 223 operated, the 
counting relay circuit is extended as above to 
conductor 670 and thence over the inner lower 
back contact of relay 1205, outer upper front 

11. 
contact of relay ff05, outer upper back contact 
of relay fo, upper front contact of relay 034, 
conductor 676, winding of relay 234 to battery 
on conductor 975. The next or fourth revertive 
pulse operates relay f234 which locks through the 
winding of relay 233 to ground at the inner lower 
front contact of relay 209. Relay 234 opens the 
locking circuit of relays 225 to 228 and these 
relays release. Relay 233, which operates at the 
end of the pulse, transfers the counting relay cir 
cuit from the armature of relay 223 to the arma 
ture of relay f 23 and the next four pulses oper 
ate relays 232 to 225 in turn. Relays 23f and 
232 lock to the inner upper back contact of 
relays 208 and relay. 232 releases relay 235. 
Relays 230 to 225 lock over the back contact 
of relay 235 to ground on conductor 220. With 

0 

5 

relay 235 released, the operation of relay 225 
extends the counting relay circuit to relay (222 
to terminate the selection after the reception of 
the ninth revertive.pulse. 

Since relay 938 is not operated, indicating that 
Second office selections are to be made, the oper 
ation of relay 22 in the locking circuit of relay 

viously traced to the outer lower armature of 
relay ffs, over the front contact of that arma 
ture, conductor 973, back contact of relay 938, 
conductor 986, winding of relay Of to battery 
over conductor 975. Relay 07 closes a locking 
circuit through the winding of. relay 7 to 
ground at inner lower front contact of relay 07 
and at its outer, lower front contact connects 
ground over the outer upper back contact of relay 
fill to the winding of relay if O3. 

operates and closes the previously traced locking 
circuit through the winding of relay 3. 
Relay 63 closes a circuit from battery through 

the winding of relay 20, lower front contact 
of relay 03 to ground at the outer upper front 
contact of relay f 5. Relay 207 operates relay 
208 and releases relay 209 to further open 

Relay foa 
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25 222 completes a circuit which extends as pre 
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the fundamental circuit which was first opened 
by relay 22. Relay f209 releases the counting 
relays permitting relays T and 3 to operate.: 
Relay 3 opens the locking circuit for relays 

05 and 5 and they release. Relay 5 re 
leases relays 20 and 208 in turn operating re 
lay 29 and reestablishing the fundamental cir 
cuit for the second office test. Relay if 7 closes - 
a circuit from battery through the lower winding 
of relay 938, inner upper front contact of relay 

to grounded conductor 972. At the same 
time, relay opens the locking circuit of re 
lays 906 and 907 and they release. 
The second office test takes place in the same 

5 

55 

manner as the first office test above described 
except that, since relay 907 is released, resistance 
92 is not included in the fundamental circuit. 
As the result of this test relays ff04 and 4 reo operate. 
Second office brush selection takes place with 

relays ff04 and 4 operated and differs from 
the first Office brush selection only in that the 
counting relay circuit extends from conductor: 
257 over the inner upper front contact of relay 
07 to register 000 and thereover the back con 

tacts of relays 003 and 002, upper front con 
tact of relay fool, conductor .67, front, contact 

65 

of relay 1235 to the winding of relay (224. To 
Therefore, two pulses satisfy the condition set 
upon register 1000. Relays 05 and 5 then 
operate in the manner previously described. 

Similarly, second office group selection takes 
place with relays 105 and ff? 5 operated, with: 35 
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12 
the counting relay circuit extending from con 
ductor 258 over the lower front contact of re 
lay 7 to register O and thereover the upper 
front contact of relay to 3 to conductor 74, back 
contact of relay 229 to the winding of relay 230. 
For this selection, when relay 22 operates in 
response to the fourth revertive pulse, the count 
ing relay circuit is extended over conductor T 
and the inner lower back contact of relay 2 as 
before, and thence over the outer upper front 
contact of relay fos, outer upper front contact 
of relay foll, back contact of relay of to con 
ductor 26 and the winding of relay 222 to 
complete the selection. 

Since relay 938 has now been operated, the 
operation of relay 22-closes a circuit from 
ground on conductor 244 to the outer lower 
armature of relay is as previously traced and 
thence over the front contact of that armature, 
conductor 973, upper front contact of relay , 
conductor 974, winding of relay 0 to battery 
over conductor 975. Relay 0 locks through 
the winding of relay f6, outer lower front con 
tact of relay ff06 to ground at the upper back 
contact of relay . Relay 08 closes a cir 
cuit from battery through the winding of relay 
207, inner upper front contact of relay led to 
conductor 22 which receives ground over the 
back contact of relay 0 and the outer upper 
front contact of relay S. Relay 207 functions 
in the usual manner releasing the counting re 
lays and permitting relay if to operate. Relay 
is releases relays ff0s and is removing 
ground at this point from conductor 22. If at 
this time dialing has been completed as evidenced 
by the operation of relay 809 and the coin test 
above described has been satisfied as indicated 
by the operation of relay OS, the auxiliary 
grounds supplied by these relays are removed and 
relay 201 may release to permit the closure of 
the fundamental circuit for trunk test. 
The fundamental circuit for trunk test in the 

case of a call indicator call extends as previously 
traced from conductor 328 to conductor 20, 
through the lower winding of relay 2, inner 
upper back contact of relay 20, winding of re 
lay 20, conductor 1255, back contact of relay 
gos, conductor 977, right back contact of relay 
2s, conductor 29, outer upper front contact of 
relay 924, conductor 979, inner upper front con 
tact of relay 6, conductor 12, back contact 
of relay 904, resistance 90, front contact of re 
lay 903, conductor 980 and back to conductor 
329. Since relay 06 is operated, the shunt 
through resistance 246, closed around the wind 
ing of relay 203 during selections, is opened. 
Relay 20 operates from battery and ground at 
the tandem office, in turn operating relays 28 
and 209 which lock under the control of relay 
28, 
when relay 403 operated under the control of 

magnet TOs in response to the registration of the 
units digit, a circuit was closed from battery 
through the winding of relay 4, back contact of 
402, conductor 47, back contact of relay lf, 
conductor 23, outer left front contact of relay 
o, left front contact of relay 40s, back contacts 

of timing relays 406, 407,408 and 40 to grounded 
conductor 353. Relay 4 closes a locking circuit 
for itself which extends over the operating circuit 
to conductor 23 and thence over the outer right 
contact of relay 40 directly to grounded con 
ductor 353. Therefore, when relay 2 operates, 
it closes a circuit from battery through the wind 
ing of relay 23, conductor 233, left front contact 

9,100,880 
of relay 4, conductor 48, outer upper front 
contact of relay 22, inner lower front contact 
of relay 24, conductor 987, inner lower front 
contact of relay 10, conductor if 23, inner right 
front contact of relay 200, conductor 22, back 
contact of relay 203 to grounded conductor 244. 
Relay 2 closes a locking circuit for itself ex 
tending over conductor 283, left contact of relay 
40, conductor 48, inner left front contact of 
relay 2 to ground at the left back contact of 
relay . Relay 23 removes resistances 22 and 
20 from the circuits of relay 200 preparing it to 
operate at its fast rate. Relay 23 also closes 
an obvious circuit for relay 24 which in turn 
operates relay 2 U. Relay 25 opens the locking 
circuit for relays 208 and 209 but these relays 
remain operated under the control of relay 20. 

O 

Relay 2 is also opens the fundamental circuit as 
above traced but, as soon as relay 24 operated, 
a substitute circuit. was closed extending from 
conductor 977 over the outer right front contact 
of relay 2, inner left front contact of relay 24 
to conductor f2, holding relay 20 operated 
under the control of the distant tandem selector, 
Relay 25 also closes a shunt around the winding 
of relay 203 which may be traced from the inner 
upper back contact of relay 20 over the outer 
upper back contact of that relay, conductor 97, 
right front contact of relay 25, conductor 20, 
outer upper front contact of relay ff06 to con 
ductor f240 so that relay 203 may not respond 
to false pulses of current. To prevent the re 
lease of relay 20 and the start of pulsing before 
the proper condition has been established, a hold 
ing circuit is provided for relay 208 over the left 
front contact of relay 20, left back contacts of 
relays 27 and 22, outer left front contact of 
relay 24 to grounded conductor 220. 
Relay 24, in operating, connected ground over 

its inner right contact to the armatures of relays 
200 and 20 and over its middle right contact 
and the right back contact of relay 207 in shunt 
of battery through resistance 228. This connec 
tion operates relay 200 to close its front contact, 
operating relay 20?. Since relay 207 is not oper 
ated at this time, the operation of relay 2 is in 
effective to release relay 200 and relays 2D and 
20 remain operated ready to start pulsing. Since 
relay 25 is operated, the circuit closed at the 
right contact of relay 2D extends from ground 
at that contact, conductor 28, right back con 
tact of relay f, conductor 48, left front con 
tact of relay 26, left normal contact of relay 
202, winding of relay 202 to battery through re 
sistance 287. The circuit also extends to the 
winding of relay 203 but this winding is shunted 
over its back contact so that relay 202 operates 
alone, locking over its alternate contact to ground 
at the inner right contact of relay 24. With 
relay 200 operated and either relay 20 or 23 
non-operated, a circuit is closed from ground 
over the front contact of relay 200, outer right 
back contact of either relay 20 or 203 through 
the winding of relay 2 to battery. 
When the distant tandem selector and sender 

are ready to receive the wanted number, battery 
and ground are removed from the fundamental 
circuit and a dry bridge through the usual set 
of receiving relays is substituted therefor. Relay 
2f releases, in turn releasing relays 2 and 
29. With relay 24 operated and. relay 20 re 
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leased, the fundamental tip conductor is extended 
from conductor 328, left back contact of relay 
30, conductor 87, middle left contact of relay 
24, inner left back contact of relay 29, left 
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back contact of relay 20 to conductor 235. The 
fundamental ring conductor extends from con 
ductor 29, right back contact of relay 30, con 
ductor 980, upper front contact of relay 908, re 
sistance 9, back contact of relay 904, conductor 
2, inner left contact of relay 24, right back 

contact of relay 209, inner right back contact of 
relay 20 to conductor 236. 
The release of relay 209 also closes a circuit 

from ground at the inner right contact of relay 
24, outer left back contact of relay 209 to the 
winding of relay 207 and battery. Relay 20 
locks to the inner right contact of relay 24. 
Relay 207 removes the shunt from battery 
through resistance 228 and connects the left front 
contact of relay 20 over the inner left contact 
of relay 207 in shunt of resistance 224, thereby 
starting relays 200 and 20 to pulsing as pre 
viously described. Relay 200 opens its front con 
tact, releasing relay 20 which opens the shunt 
around the winding of relay 203 and that relay 
operates. When relay 20 next closes its right 
contact, it connects ground over the left front 
contact of relay 203 to resistance 237 in shunt 
of the winding of relay 202. Relay 202 releases 
but relay 203 is held operated over the make 
before-break contact of relay 202 first to the lock 
ing ground of relay 202 and then to ground at 
the contact of relay 20. When relay 20 re 
leases, relay 203 also releases. Relays 202 and 
203 repeat this cycle of operations under the con 
trol of relay 20 until the designation has been 
completely transmitted. Each complete cycle 
generates four pulses to transmit one digit, as 
follows: 

Pulse Relay 201 Relay 202 Relay 203 

Operated Operated Released 
Released Operated Operated 

Released Operated 
Released Released i Operated E. 

Relay 2 operates in parallel with relay 20, 
being Operated for the odd pulses and released for 

At each operation, relay 2 
closes a circuit from battery through the wind 
ing of relay. 206, left contact of relay 2, outer 
right contact of relay 27 to ground at the middle 
right contact of relay 2 4. Relay 2 serves to 
alternately connect ground to the fundamental 
ring conductor for the Odd pulses and to the fun. 
damental tip conductor for the even pulses. Dur 
ing the odd pulses, the connection of the fun 
danental tip conductor to the armature of re 
lay 27 becomes effective to supply either mo 
mentary ground from the back contact of relay 
26 or battery under the control of the dial reg 
ister to that conductor. During the even pulses, 
the connection of the fundamental ring con 
ductor to battery through. high resistance 234 
becomes effective by the removal of the shunting 
ground at the contact of relay 2. An addi 
tional connection to battery through low resist 
ance 239 is supplied by the operation of relay 26 
under the control of the dial register according 
to the code to be transmitted. 
In general, relay 2 is operated in a circuit 

from battery through its winding, inner right 
front contact of relay 33 to the inner right 
armature of relay 203. With this relay released 
either before pulsing or in the fourth pulse period, 
the circuit extends over conductor 240 to con 
tacts in the No. 1 and No. 6 levels of the dial 
register to operate relay 27 in readiness to Send 

3 
out a positive pulse in the first pulse period as 
called for by the code for these digits. With re 
lay 203 operated in the second pulse period, the 
circuit extends over conductor 24 to contacts 
in the No. 4 level to operate relay 27 in readi 
ness to send out a positive pulse in the-third pulse 
period. Similarly, the circuit for relay 26 ex 
tends over the outer right front contact of re 
lay 33 to the right armature of relay 202. Re 
lay 202 being operated in the first pulse period, 
the circuit of relay 26 is extended over conductor 
242 to contacts in the No. 2 and No. 7 levels to 
prepare for sending a heavy negative pulse in the 
Second pulse period. When relay 202 releases 
in the third pulse period, the circuit of relay 26 
extends over conductor 243 to contacts in the No. 
5, No. 6, No. 7, and No. 8 levels. 
To save contacts on the dial register, when a 

heavy negative pulse follows a positive pulse di 
rectly as in the codes for the digits three, eight 
and nine, relay 204 is operated over conductor 
25 and contacts of levels No. 3 and No. 8 and 
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relay 205 is operated over conductor 244 and con- . 
tacts of level No. 9 to supply the circuits for 
Operating relays 26 and 27. 

It may be noted that conductors 240 to 243 also 
extend to contacts in levels other than those 
mentioned above. These contacts occur in the 
thousands and stations vertical which are cross 
connected according to a different code arrange 
ment as will appear from the following table, in 
which “n” represents a light negative pulse, 'N' 
a heavy negative pulse, "p' a positive pulse, and 
'-' a blank pulse: 

0 

2 
3 
4. 
5 
6 
7 
8 
9 

Since the first digit to be transmitted is 9, 
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40 

Corresponding to the code letter W, no circuit 
is provided for operating relay 2 for the first 
pulse period and with relay 2 operated for 
that period, the fundamental ring conductor is 
connected to ground over the front contact of 
relay 2 while the tip conductor extends over 
the back contact of relay 27 to ground at the 
back contact of relay 206 until that relay oper 
ates, thereby discharging the cable conductors at 
the beginning of a blank pulse. 
Since during the first pulse period no circuit 

is provided for relay 26, during the second pulse 
period the fundamental ring conductor extends 
to battery through high resistance 234 and the 
fundamental tip conductor extends to ground at 
the normal contact of relay 2ff, transmitting a 
light negative pulse to the tandem office. 
When relay 24 operated, it closed a circuit 

from ground at its outer right contact, con 
ductor. 522, lower back contacts of relays 513 and 
5, cross-point 692, conductor 244, winding of 
relay 205 to battery. Relay 205 operates connect 
ing ground to conductors 24 and 243. There 
fore, when relay 203 operates for the second pulse 
period, relay 27 operates, connecting battery 
through high resistance 246 to conductor 235. 
Since relay 2 is not operated during the second 
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pulse period, this battery is shunted by ground 
at the normal contact of relay 2 and is, there 
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fore, ineffective at this time. For the third pulse period, relay 2 reoper 
ates, grounding the fundamental ring conductor, 
shunting the battery through resistance 24, per 
mitting the connection of battery to the funda 
mental tip conductor to become effective and 
transmitting a positive pulse to the tandem office. 
During this period relay 202 releases, connecting 
the winding of relay 28 to conductor 243 which 
is grounded by relay 205. Relay 26 connects 
battery through low resistance 239 in parallel 
with battery through resistance 234 to conductor 
26. Since relay 2 is operated, this battery is 
shunted by ground at the front contact of that 
relay and is ineffective. When relay 202 releases 
for this period, it closes a circuit from battery 
through the winding of relay 50, upper back 
contact of relay 5, upper back contact of relay 
53, conductor 523, outer left front contact of 
relay 207, back contact of relay 202, Outer left 
front contact of relay 24 to grounded conductor 
220. Relay 50 operates and locks in a circuit 
through its winding and the winding of relay 5 
in series, inner lower front contact of relay 50, 
inner lower front contact of relay 509 to ground. 
Relay 5i does not operate at this time being 
shunted by the operating circuit of relay 50. 
Relay 50, in operating, disconnects conductor 
522 from the auxiliary A vertical of the dial reg 
ister and connects it over the upper front contact 
of relay 50 and the upper back contact of relay 
502 to the B vertical, preparing the circuits for re 
lays 204, 26 and 27 for the first two pulse peri 
Ods of the next digit. 
At the fourth pulse period, relay 2 is again 

released, grounding the tip conductor and the 
battery through resistances 234 and 239 in par 
allel becomes effective to transmit a heavy nega 
tive pulse to the tandem office. During this pe 
riod the pulse for the first period of the second 
digit is prepared, and at the end of the period re 
lay 202 is reoperated to permit relay 5 to oper 
ate in the locking circuit of relay 50 and trans 
fer the connection of conductor 522 under its 
control from the auxiliary A vertical to the back 
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contact of relay 52 and the B vertical, preparing 
the circuits which control the third and fourth 
pulse periods of the second digit. 
Since the second digit to be transmitted is 2 

corresponding to the code letter A, no circuit is 
provided for operating relay 27 for the first 
pulse series and with relay 2 f operated for that 
period the fundamental ring conductor is con 
nected to ground over the front contact of relay 
2, while the tip conductor extends over the 
back contact of relay 27 to ground at the back 
contact of relay 206 until that relay operates 
thereby discharging the cable conductors at the 
beginning of a blank pulse. During the first 
pulse period a circuit is established for relay 26 
extending over the front contact of relay 202, 
conductor 242, the fifth contact at Cross-point 
T 16, upper back contact of relay 502, upper front 
contact of relay 50, upper back contact of relay 
503, then to ground on conductor. 522, and thus 
during the second pulse period the fundamental 
ring conductor extends to battery in parallel 
through high resistance 234 and low resistance 
239 and the fundamental tip conductor extends to 
ground at the normal contact of relay 2, trans 
mitting a heavy negative pulse. During the sec 
ond pulse period there is no circuit provided for 
relay 27 and thus during the third pulse period 
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when relay 2 operates, the fundamental ring 
conductor is grounded at its contacts in shunt 
of battery through resistance 24 and the funda 
mental tip conductor is connected to ground over 
the back contact of relay 27 and the back con 
tact of relay 206 until that relay operates, thereby 
discharging the cable conductors at the beginning 
of the blank pulse. 

During this period, relay 202 releases and 
establishes a circuit from ground over its left 
back contact, thence as traced to conductor 523 
over the upper back contact of relay 53, the 
upper front contact of relay 5, the upper back 
contact of relay 52 through the winding of relay 
502 to battery. Relay 502 operates and locks 
through the winding of relay 52, inner lower 
front contact of relay 502, lower front contact of 
relay 30 to ground, relay 52 not operating at 
this time as it is shunted by the operating circuit 
of relay 502. Relay 502 in Operating discOn 
nects conductor 522 from the B vertical of the 
dial register and connects it over the upper back 
contact of relay 503 and the upper front contacts 
of relays 50 and 502 to a C vertical, preparing 
the circuits which control the first and second 
pulse periods of the third digit. 
At the fourth pulse period relay 2 is again 

released grounding the tip conductor and, since 
no circuit was made effective over the cross-point 
76 for relay 26, the ring conductor is connected 
to battery through high resistance 234 to trans 
mit a light negative pulse. At the end of the 
fourth pulse period relay 202 is reoperated thus 
permitting relay 52 to operate and transfer the 
connection of conductor 522 from a B vertical to 
a C vertical over the lower back contact of relay 
53 and the lower front contacts of relays is 
and Sf2, preparing the circuits which control 
the third and fourth pulse periods of the third 
digit. 
The third digit to be transmitted is 5 and 

since no circuit is effective over cross-point 69 
for relay 27 for the first pulse period, both the 
tip and ring conductors of the fundamental cir 
cuit are grounded as previously described result 
ing in a blank pulse. Since, during the first pulse 
period, there is no circuit effective for relay 26 
over cross-point 89 when relay 202 operates, re 
lay 2 upon releasing during the second pulse 
period connects ground to the fundamental tip 
conductor and since the ring conductor is con 
nected to battery through high resistance 24 a. 
light negative impulse is transmitted. During 
the second pulse period, no circuit is effective Over 
cross-point 89 for relay 27 and thus during the 
third period when relay 2 f operates, the funda 
mental ring conductor is grounded at its contact 
in shunt of battery through resistance 234 and 
the tip conductor is connected to ground over the 
back contact of relay 27 and the back contact 
of relay 206 until that relay operates whereby the 
third pulse is blank. 

During this period relay 202 releases and con 
nects ground over its back contact to conductor 
523 and thence over the upper back contact of 
relay 53, the upper front contacts of relays 5 . 
and Sf2, through the winding of relay 503 to 
battery. Relay 503 operates and locks through 
the winding of relay 58, inner lower front con 
tact of relay 503 and the lower front contact of 
relay 52 to ground, relay 53 not operating at 
this time as it is shunted by the operating circuit 
of relay 508. Relay 503 in operating disconnects 
conductor 522 from the C vertical of the dial 
register and, since the numerical designation is 
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less than ten thousand and relays 504 and 58 
have not been previously Operated, connects con 
ductor 522 over the upper front contact of relay 
503, the upper back contact of relay 504 to a sta 
tions vertical of the dial register, preparing the 
circuits which control the first and second pulse 
periods of the fourth or stations digit. 

During the third pulse period with relay 202 
released, a circuit is established from the wind 
ing of relay 26, thence as traced over the back 
contact of relay 202, conductor 248, the sixth 
contact of cross-point 69, thence over the lower 
front contacts of relays 52 and 5ff, the lower 
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back contact of relay 53 to ground on conductor 
522. Relay 26 operates connecting battery 
through low resistance 289 in parallel with bat 
tery through high resistance 24. Therefore, 
during the fourth pulse period when relay 2 
releases, ground is connected over its normal con 
tact to the tip conductor of the fundamental cir 
cuit and battery through resistances 234 and 289 
being connected to the ring conductor, a heavy 
negative impulse is transmitted. At the end of 
the fourth pulse period relay 202 is reoperated 
thus permitting relay 58 to operate and trans 
fer the connection of conductor 522 from a C 
vertical of the dial register to a stations vertical, 
Over the lower front contact of relay 53 and 
the lower back contact of relay 54, preparing 
the circuits which control the third and fourth 
pulse periods of the fourth or stations digit. 
Since no stations digit was recorded, no cross 

point On the stations verticals was closed and 
therefore no circuits are effective for relays 204, 
20, 26 and 27 during the next four pulse periods 
and only two light negative impulses, character 
stic of the digit zero are transmitted. During 
the third of these pulse periods with relay 202 
released, ground is connected to conductor 523 
and thence over the upper front contact of relay 
53 and the upper back contact of relay 54 to 
battery through the winding of relay 504. Relay 
504 operates and locks in a circuit through the 
winding of relay 54, inner lower contact of re 
lay 504 to ground on conductor 244 and dis 
connects conductor 522 from a stations vertical of 
the dial register and connects it over the upper 
front contacts of relays 50 and 504 and the upper 
back contact of relay 505 to a thousands vertical 
of the dial register. At the end of the fourth 
pulse period relay 202 reoperates thus permitting 
relay 54 to operate in the locking circuit of re 
lay 504. Relay 54 upon operating disconnects 
conductor 522 from a stations vertical of the dial 
register and connects it over the lower front con 
tacts of relays 53 and 54 and the lower back 
contact of relay 55 to a thousands vertical. The 
circuits are now prepared which control the pulse 
periods of the fifth or thousands digit. 
The fifth digit to be transmitted is the thou 

sands digit 1 and since no circuit was made ef 
fective over cross-point 7f7 for relay 27 when 
relay 203 released during the previous fourth 
pulse period, both the tip and ring conductors 
are grounded during the first period through the 
operation of relay 2 as previously described re 
sulting in a blank pulse. Since during the first 
pulse period there is no circuit effective for relay 
26 over cross-point 77 when relay 202 operates, 
relay 2 upon releasing during the second pulse 
period connects ground to the fundamental tip 
conductor and since the ring conductor is con 
nected to battery through high resistance 234 a 
light negative impulse is transmitted, During 

15 
the second pulse period no circuit is effective over 
cross-point for relay 27 and thus during the 
third pulse period when relay 2 operates both 
the tip and ring conductors are grounded re 
sulting in a blank pulse. 
During the third pulse period relay 202 releases 

and connects ground over conductor 523, thence 
Over the upper front contact of relays 53 and 
54 and the upper back contact of relay 55 to 
battery through the winding of relay 505. Re 
lay 505 operates and locks in a circuit through 
the winding of relay 55, the inner lower front 
COntact of relay. 505 and the lower front contact 
of relay 504 to ground and disconnects conductor 
522 from a thousands vertical of the dial register 
and Connects it over the upper front contacts of 
relays 503, 504 and 505 and the upper back con 
tact of relay 508 to a hundreds vertical of the 
dial register, preparing the circuits which con 
trol the first and second pulse periods of the 
sixth or hundreds digit. Relay 202 upon releas 
ing also establishes a circuit from the winding of 
relay 26, thence as traced over the back contact 
of relay 202, conductor 243, the upper front con 
tact of relay 509, conductor 528, sixth contact on 
Cross-point , thence over the lower back con 
tact of relay 55, the lower front contacts of 
relays f4 and 53 to ground on conductor 522. 
Relay 26 operates connecting battery through 
low resistance 289 in parallel with battery 
through high resistance 234. Therefore, during 
the fourth pulse period when relay 2 releases, 
ground is connected Over its normal contact to 
the tip fundamental conductor and battery be 
ing connected through resistances 234 and 239 
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to the ring conductor, a heavy negative impulse 
is transmitted. 
At the end of the fourth pulse period relay 

202 is reoperated thus permitting relay 55 to 
operate in the locking circuit of relay 505 and 
transfer the connection of conductor 522 from a 
thousands vertical of the dial register to a hun 
dreds vertical over the lower front contacts of re 
lays 53 to 55, inclusive and the lower back 
contact of relay 56, preparing the circuits which 
control the third and fourth pulse periods of the 
sixth or hundreds digit. 

Since the hundreds digit registered was the 
digit zero and the cross-point contacts 78 are 
operated, there are no circuits effective for the 
relays 204, 205, 26 and 27 during the next four 
pulse periods and only two light negative impulses 
characteristic of the digit zero are transmitted. 
Eouring the third of these pulse periods with relay 
202 released, ground is connected to conductor 
523, thence over the upper front contacts of re 
lays 53 to 55, inclusive, the upper back con 
tact of relay 56 to battery through the winding 
of relay 506. Relay 506 operates and locks in a 
circuit through the winding of relay 56, the in 
ner lower contact of relay 506, and the lower 
contact of relay 505 to ground and disconnects 
conductor 522 from a hundreds vertical of the 
digit register and connects it over the upper front 
contact of relays 503 to 506, inclusive, and the up 
per back contact of relay 50 to a tens vertical of 
the digit register. At the end of the fourth pulse 
period, relay 202 reoperates thus permitting relay 
56 to operate in the locking circuit of relay 506. 
Reay 5f 6 upon Operating disconnects conductor 
522 from a hundreds vertical of the digit register 
and connects it over the lower front contacts of 
relays 53 to 56 inclusive, and the lower back 
contact of relay 57 to a tens vertical of the dial 
register, The circuits are now prepared which 
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control the pulse periods of the Seventh or tens 
digit. 
The Seventh digit to be transmitted is the tens 

digit 7 and since no circuit was made effective 
over cross-point 623 for relay 2fT when relay 203 
released during the previous fourth pulse period, 
both the tip and ring fundamental conductors are 
grounded, during the first period through the 
operation of relay 2 as previously described re 
Sulting in a blank pulse. During the first pulse 
period a circuit is established by the operation . 
of relay 202 for relay 26 which extends from bat 
tery through the winding of relay 26 thence as 
traced over the front contacts of relay 202 to 
conductor 242, the fourth contact at cross-point 
623, the upper back contact of relay 507, the 
upper front contacts of relays 506, 505, 504 and 
503 to ground on conductor 522. With relay 26 
operated, battery through low resistance 239 is 
connected to the ring conductor of the funda 
mental circuit in parallel with battery through 
high resistance 234 and thus during the second 
pulse period this parallel battery connection is 
maintained and relay 2 upon releasing connects 
ground to the tip fundamental conductor result 
ing in the transmission of a heavy negative pulse. 
During the second pulse period no circuit is effec 
tive over cross-point 623 for relay 2 fl and during 
the third pulse period when relay 2 f operates 
both the tip and ring conductors of the funda 
mental circuit are grounded resulting in a blank 
pulse. 
During the third pulse period relay 202 releases 

and connects ground over conductor 523 thence 
over the upper front contacts of relays 53 to 56, 
inclusive, the upper back contact of relay 5ft to 
battery through the winding of relay 507. Relay 
507 operates and locks in a circuit through the 
winding of relay 57, the inner lower contact of 
relay 507 and the lower contact of relay 506 to 
ground and disconnects conductor 522 from a 
tens vertical of the digit register and Connects it 
over the upper front contacts of relays 503 to 
507, inclusive, and the upper back contact of re 
lay 508 to a units vertical thus preparing the cir 
cuits which control the first and Second pulse 
periods of the eighth or units digit. Relay 202 
upon releasing also establishes a circuit from the 
winding of relay 26 thence as traced over the 
back contact of relay 202, conductor 243, the fifth 
contact at cross-point 623, thence over the lower 
back contact of relay 57 and the lower front 
contacts of relays 56, 55, 54 and 53 to ground 
on conductor 522. Relay 26 operates connecting 
battery through low resistance 239 in parallel with 
battery through high resistance 234. Therefore, 
during the fourth pulse period when relay 2f re 
leases, ground is connected over its normal con 
tact to the tip fundamental conductor and bat 
tery being connected through resistances 234 
and 239 to the ring conductor, a heavy negative 
impulse is transmitted. 
At the end of the fourth pulse period, relay 202 

is reoperated thus permitting relay 5 to operate 
in the locking circuit of relay 50 and transfer 
conductor 522 from a tens vertical of the dial 
register to a units vertical over the lower front 
contacts of relays 53 to 5, inclusive, and the 
lower back contact of relay 58, preparing the 
circuits which control the third and fourth pulse 
periods of the eighth or units digit. 
The units digit recorded was 8 and thus the 

contacts at cross-point 624 are operated. There 
fore, during the previous fourth pulse period a 
circuit is established from battery through the 
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winding of relay 27, the back contact of relay 
203 to ground at the left contact of relay 204, 
relay 204 having operated in a circuit over con 
ductor 245, the third contact of cross-point 624 
the upperback contact of relay 518, the upper 
front contacts of relays 57, 56, 5f 5, 54 and 513 
to ground on conductor. 522. Therefore, during 
the first pulse period with relays 2fT and 2 
Operated, ground is connected to the ring funda 
mental conductor in shunt of battery through re 
sistance 234 and battery is connected through 
high resistance 246 over the front contact of re 
lay 27 to the tip conductor resulting in the trans 
mission of a light positive pulse. 

During the first pulse period a circuit is es 
tablished by the operation of relay 202 for relay 
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26 which extends from battery through the 
winding of relay 26, thence as traced over the 
front contact of relay 202 to ground at the right 
contact of relay 204. With relay 26 operated the 
pulse transmitted during the second pulse period 
is heavy negative. During the second pulse 
period no circuit is effective over cross-point 624 
for relay 27 and thus during the third pulse 
period when relay 2ff operates both the tip and 2 5 
ring fundamental conductors are grounded re 
Sulting in a blank pulse. 

During the third pulse period relay 202 re 
leases and connects ground over conductor 523 
thence over the upper front contacts of relays 53 
to 57, inclusive, the upper back contact of relay 
58, to battery through the winding of relay 508. 
Relay 508 operates and locks in a circuit trough 
the winding of relay 58, the lower contacts of 
relays 508 and 507 to ground, and disconnects 
conductor 522 from a units vertical of the digit 
register but since relay 509 is operated, conductor 
522 is not further extended. Relay 202 upon re 
leasing also establishes a circuit for relay 26 
which extends as previously traced to ground at 
the right contact of relay 204. With relay 26 
Operated the pulse transmitted during the fourth 
pulse period is heavy negative. 
At the end of the fourth pulse period, relay 202 

is reoperated thus permitting relay 58 to oper 
ate in the locking circuit of relay 508 and dis 
connect conductor 522 from a units vertical and 
since relays 509 and 59 are already operated, it 
closes a circuit from grounded conductor 522, 
lower front contacts of relays 53 to 519, 
inclusive, conductor 524, winding of relay 20 
to battery. With relay 20, operated, the 
fundamental tip conductor is extended over 
the outer left front contact of relay 20 to 
battery through resistance 234 and over the 
inner left front contact of relay 20 to battery 
through resistance 239 thereby preparing a heavy 
pulse in the positive direction. Relay 20 also 
connects the fundamental ring conductor to con 
ductor 235. Since relay 2 is operated during 
the first pulse period, ground over the front con 
tact of that relay shunts the battery from the 
fundamental tip conductor and the fundamental 
ring conductor receives only the momentary 
ground supplied by relay 206 to discharge the 
circuit before the open pulse. During the second 
pulse period, the heavy positive pulse is trans 
mitted to the tandem office to control the two 
wire office Selectors included in the connection. 
The circuit of relay 2 is carried over the back 
contacts of relays 203 and 20 in parallel. With 
relay 20 operated, relay 203, which is operated 
during the Second and third pulse period, holds 
open the circuit of relay 2, prolonging the final 
pulse. 
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When relay 202 releases at the beginning of the 

third pulse period, it connects ground to con 
ductor 523 as before, the circuit extending Over 
the upper front contacts of relays 5f 3 to 58, con 

5 

0 

- 5 

50 

5 

60 

(5 

() 

ductor 52, right back contact of relay 08, Con 
ductor 6, upper front contact of relay 59, con 
ductor 254, winding of relay 309 and battery. 
Relay 309 locks to grounded conductor 353 and 
initiates the series of operations for releasing the 
sender which was described under the panel type 
call. In addition, it opens the locking circuit of 
relay 23, which in turn releases relay 24. Relay 
24 opens the fundamental circuit, releases relays 
20 and 25, removes ground from the pulsing 
relays 200 and 20, releases relay 20 and opens 
the holding circuit for relays 292 and 203, thereby 
restoring the pulsing circuits to normal. When 
relay 35 releases in response to the operation of 
relay 309, the transfer relays of Fig. 5 release. 

Call to local call indictor office 
For this call assume that the Wanted Subscriber 

is located in a manual Office reached Over a single 
distant office selector. Therefore, only one office 
brush and One office group selection is made, and 
only the numerical part of the designation is 
transmitted by call indicator pulses. To further 
illustrate the operation of the sender, assume 
that the wanted number is Main 3-10,457 and that 
no stations digits are used. The calling line may 
be a non-coin line. 
The seizure of the sender and the registration 

of the Wanted number take place in the same 
manner as for other calls, as does the seizure of 
the decoder and the interchange of information 
therewith. The same compensating resistance 
relays may be operated as well as relay 023 in 
office brush register 020 and relays 032 and 0.34 
in office group register 030. Since only one dis 
tant office Selector is employed, skip second office 
relay 938 must be operated. For this class of call 
the decoder operates class relays 92 and 922. 
Stations delay relay 934 is operated but relay 935 
is not. Relay 936 is also operated but its function 
will be described in another connection. When 
relay 93 operates at the release of the decoder, 
these register relays are locked and relay 924 is 
operated as for the tandem call. Relay 93 also 
operates relay 05 to cancel the coin tests. In 
addition it closes a circuit from battery through 
the windings of relays 503 and 53 in series, outer 
lower front contact of relay 92, outer upper front 
contact of relay 93 to grounded conductor 244. 

Relays 03 and 3 operate over the back 
contact of relay 937 under the control of relay 
30 to test the office selector and to start the office 
Selections, which take place as described for the 
tandem call, except for the actual numerical 
values involved. During these selections relays 
fiO4, if 14, ff05 and 15 are operated. When 
relay 22 operates at the termination of office 
group selection, since relay 938 is operated, relay 

O6 is operated immediately, without waiting for 
the second office selections. Relays for and 7 
are, therefore, not used in this case. Since a five 
digit numerical designation is used, when the 
fifth digit has been recorded, a circuit is closed 
from battery through the windings of relays 504 
and 54 in series, conductor 525, over the contact 
closed in the stations vertical, conductor 682, back 
contact of relay 935, conductor 988, over the 
cross-points at the No. 4 level in the tens vertical, 
the zero level in the hundreds vertical and the 
No. 1 level in the thousands vertical, conductor 
68, inner left front contact of relay 403, con 
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ductor 44, outer lower front contact of relay 503, 
outer upper front contact of relay 93 to grounded 
conductor 244. Relays 504 and 54 lock over the 
inner lower front contact of relay 504 to grounded 
conductor 244. . 
Trunk test and assignment at the terminating 

office take place as described for the call through 
the tandem office. Since relays. 503, 504, 53 and 
54 are operated, conductor 522 is extended over 
the upper front contacts of relays 503 and 504, 
upper back contact of relay 505 to one set of 
contacts in the thousands vertical and over the 
lower front contacts of relays 53 and 54 and the 
lower back contact of relay 55 to another set of 
contacts of the thousands vertical for controlling 
the operation of relays 204, 205, 26 and 27. 
Therefore, the first digit transmitted is the ten 
thousands digit which was recorded by the oper 
ation of cross-point 77. When relay 202 re 
leases after the Second pulse period of the first 
digit, connecting ground to conductor 523, this 
ground is extended Over the upper front contacts 
of relays 53 and 54, upper back contact of re 
lay 55 to the winding of relay 505 and battery. 
Relay 505 locks through the winding of relay 
55, over the inner lower front contact of relay 
505, outer lower front contact of relay. 504 to 
ground, relay 55 operating at the end of the 
pulse. The thousands, hundreds and tens digits 
are transmitted in the usual manner under the 
control of relays 506, 56, 507, 57, 508 and 58. 
With relays 508 and 58 operated conductor 522 
is extended by way of the back contacts of relays 
509 and 59 to the stations vertical so that the 
units digit recorded on the stations vertical is 
transmitted last. Relay 58 extends conductor 
523 which has been connected to its upper arma 
ture, over its upper front contact, conductor 52, 
right back contact of relay 08, conductor if 8, 
upper back contact of relay 59 to the winding 
of relay 509 and battery. Relay 59 locks through 
the winding of relay 59, outer lower front contact 
of relay 509 to grounded conductor 244 
When relay 59 operates at the termination of 

the transmission of the last digit, it operates relay 
20 for transmitting the final heavy positive 
pulse, and transfers the circuit controlled by 
relay 202 to the winding of relay 309 to release 
the Sender. 
From the description of these two call. indi 

cator calls, it is apparent that four-digit num 
bers whether or not followed by a stations letter 
are transmitted in the order: Stations, (a zero 
being sent where no letteris recorded), thousands, 
hundreds, tens and units, whereas, a five-digit 
number, which always consists of the ten-thou 
Sands digit one, recorded on the thousands 
register, the thousands digit zero, recorded on 
the hundreds register, and a hundreds digit less 
than five, is transmitted in the order recorded. 
At the manual office, the ten-thousands digit is 
recorded on the stations register and the remain 
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ing digits on their corresponding registers. Since, . 
as shown in the table of codes given above, the 
codes for the thousands and stations digits differ 
from the remaining codes, an adjustment must 
be made in transmitting five-digit numbers. To 
care for the change in the stations code, one set 
of contacts in the stations vertical is employed 
when relays 509 and 59 are operated as they 
are for four-digit numbers, and another set when 
relays 504 and 54 are operated for five-digit 
numbers. The only thousands digit affected is 
the digit one, which calls for a positive pulse in 
the first pulse period when it represents a ten 
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thousands digit and a heavy negative pulse in the 
fourth pulse period, when it represents a thou 
sands digit. Therefore, the circuit of relay. 27 
extends over the back contact of relay .203, con 
ductor 240 and the lower back contact of relay 
509 to cross-point 77 and thence to ground 
while the circuit of relay 26 extends over the 
back contact of relay 202, conductor 243, and the 
upper front contact of relay 509 to cross-point 
7f7 and thence to ground. Cross-point 77 pre 
pares both circuits and relay. 509 discriminates 
between them. 

Call to Operator through tandem office 
This call is very similar to the Ordinary tan 

dem call except that only the three digits repre 
Senting the Operator's code are dialed. The de 
coder receives this code and transmits the proper 
information back to the sender to cause the selec 
-tion of the tandem office. Class relays 922 and 
923 are operated, in turn operating relay 924. 
When relay 93 operates at the release of the de 
COder, a circuit is closed from grounded conduc 
tor 244, outer upper front contact of relay 93, 
outer lower back contact of relay 92, outer lower 
front contact of relay 923, inner lower back con 
tact of relay 92 through the windings of relays 
59 and 509 in Series to battery. These relays 
lock as before to grounded conductor 244 and 
relay 509 Operates relay 809 to indicate that dial 
ing has been completed and to permit trunk test 
to take place as soon as the trunk has been 
reached. Otherwise the call progresses in the 
manner described for the previous tandem call 
except that zeros are transmitted for the digits 
not dialed. If the call were originated at a sub 
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station equipped with a coin box, since an oper 
ator call is a free call, the decoder would ground 
conductor 32, operating relay 05, which locks 
to grounded conductor 972, canceling the coin 
tests. - 

Calls to local operator restricted code 
Codes may be restricted either to all sub 

scribers because unused within the direct dialing 
area, or to certain Subscribers. When a code is 
dialed by a substation which does not have ac 
cess thereto, the decoder selects a trunk to the 
proper operator and returns the corresponding 
information to the sender. Since a local trunk 
is used, the skip office relays 937 and 938 are op 
erated, as well as class relay 92 which in turn 
Operates relay 924. Since the decoder has no 
information as to the number of digits to be ex 
pected, delay relays 934 and 935 are not oper 
ated. Therefore, unless five numerical digits are 
actually dialed, the operation of relays 509 and 
59 is delayed until after a measured time in 
terval as above described. With relay 509 oper 
ated, relay 809 operates to permit the closure 
of the fundamental circuit for trunk test since 
the coin test would be canceled. Since relay 93 
is operated, relays ff06 and 6 operate under 
the control of relay 30 to prepare the sender 
for trunk test. 
The trunk test circuit for this class of call 

extends from the fundamental tip conductor 328 
to conductor 240 as previously traced, lower 
winding of relay 203 unshunted because relay 

06 is operated, inner upper back contact of 
relay 206, winding of relay 20, conductor 255, 
back contact of relay 905, conductor 97, right 
back contact of relay 25, conductor 29, outer 
upper front contact of relay 924, conductor 99, 
inner upper front contact of relay f6, conduc 
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tor ff2, through the compensating resistances 
as determined by relays 903 and 904 to conductor 
980 and thence to the fundamental ring con 
ductor. 

Relay 20 operates from battery at the oper 
ator's position, in turn operating relays 208 and 
209. Relay 209 closes a circuit from battery 
through the winding of relay 309, conductor f 254, 
upper back contact of relay 922, inner lower front 
contact of relay 924, conductor 987, inner lower 
front contact of relay 06, conductor 23, inner 
right front contact of relay 209, conductor 22, 
back contact of relay 203 to grounded conduc 
tor 244. Relay 309 releases the sender as previ 
ously described. 

Official code 
This type of call differs in its effect on the 

sender only in that class relay 923 is operated 
in place of relay 92. With relay 923 operated, 
the circuit of relays 509 and 59 is closed over 
the inner lower back contact of relay 92, outer 
lower front contact of relay 923, outer lower back 
contact of relay 92 f, outer upper front contact 
of relay 93 to grounded conductor f244 as soon 
as the decoder is released. Therefore, trunk test 
may be made without delay, since the coin test 
is canceled On calls to operators. 

Zero operator 

When the digit zero is the first (and only) 
digit dialed, cross-points 9 and 720 are closed. 
At the second contact of cross-point 720, ground 
is connected to conductor 989 and the winding 
of relay 930 which receives battery over the upper . 
normal contact of relay 932 and the lower back 
contact of relay 933. Relay 930 is, therefore, 
Operated at once to summon the decoder. Other 
wise, the operation is the same as for an official 
Code. 

Permanent signal 
When the sender is seized and relay 35 oper 

ated, ground is connected to conductor 353, from 
which it is extended over the left back contact 
of relay 405 to conductor 49 to start the timing 
interrupter. This interrupter, after starting, 
Connects ground to conductor 420, for three sec 
Onds, removes it for twenty-seven seconds and 
repeats this cycle until stopped by the removal 
of ground from conductor 49. At the first 
ground closure, relay 406 operates, locking to 
conductor 49 and extending its locking ground 
to the winding of relay. 407. Relay 407 is shunted 
at its right back contact by ground from con 
ductor 420 until the end of the three-second 
interval at which time it operates. With relay 
407 operated a circuit is closed from battery 
through resistance 423, winding and normal con 
tact of relay 408, left front contact of relay 407 
to grounded conductor 49. Relay 408 locks over 
its left front contact to conductor 49 and con 
nects this conductor to the winding of relay 409. 
However, relay 409 is shunted by ground over 
the left front contact of relay 407 and the left 
back contact of relay 409. At the end of twenty 
Seven Seconds ground is again connected to con 
ductor 420 and over the right front contact of 
relay 407 to resistance 42 in shunt of the wind 
ing of relay 406 which releases. With relay 406 
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released, relay 40 is held operated over the nor 
mal contact of relay 40 until the end of the 
three-second grounded interval, when it releases. 
In so doing, it permits relay 408 to operate. 
If no digits have been dialed at this time, a cir 
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cuit is closed from battery through the winding 
of relay 43, inner right back contact of relay 
405, right front contact of relay 409 to grounded 
conductor 353. 

Relay 48 locks over its middle left front con 
tact direct to conductor 353. It also connects 
ground from conductor 353, over its inner left 
front contact to conductor 989 to Operate relay 
S30 and summon a decoder, connects ground over 
its inner right contacts to the first and third 
wires of the A vertical to transmit a permanent 
signal indication code to the decoder, and at its 
outer right contacts closes the checking circuit. 
At its outer left front contact it closes a shunt 
around the winding of relay 203 to prevent that 
relay from operating from the reverse battery 
returned by permanent signal trunks. 
Otherwise the functioning of the sender is the 

same as for calls to the zero Operator. 
Tudo-digit codes 

Throughout the previous description three 
digit codes have been used and the sender has 
functioned as a three-digit sender, However, it 
is so arranged that codes characterized by a par 
ticular first digit may include only two digits. 
For this purpose, cross-connecting rack 00 is 
provided. This rack has eight terminals which 
are connected to the second contacts of the aux 
iliary A vertical in levels two to nine, inclusive. 
Any one or more of these terminals may be cross 
connected to terminal 9 which in turn is 
Connected over conductor 8 to the winding of 
relay 83 and battery. In the drawings only 
the terminal connected to the third level is 
strapped to terminal 9. Therefore, the codes 
beginning with the letters D, E and F, which cor 
respond to the digit three are two-digit COdes. 
Assume that such a code is being recorded. In 
response to the first digit, cross-points 72 and 
722 will be closed and the circuit of relay 83 
completed to ground connected to the second 
Wire of the auxiliary A vertical. 

Relay 83 at its inner left and right contacts 
supplies the checking circuits for the B vertical 
required by the decoder, At its Outer right 
armature relay 83 transfers the operating 
ground from the winding of the B magnet 703 to 
the winding of the C magnet 04 and at its 
outer left armature transfers the locking ground 
from the B magnet to the C magnet. Therefore, 
the second code digit is recorded on the C vertical 
and the remaining digits on the usual verticals. 
Two-digit codes are transmitted to the de 

coder as though the second digit were Zero, and 
are sent out to tandem offices by call indicator 
pulses in the same way. 
Although the present disclosure shows only one 

digit indicative of two-digit codes, 
When first installed in an area expanding from 
two-digit codes to three-digit codes, all codes 
might be two-digit codes and all the terminals 
on rack 00 cross-connected to relay 83. As 
growth takes place, one digit after another might 
be assigned to represent three-digit codes and 
the corresponding terminal disconnected from 
relay 83. In the end relay 83 might be dis 
pensed with and the back contacts permanently 
connected together. 

Overflop and telltale 
An overflow indication is a reversed battery 

connected to the fundamental 'circuit in any 
position of the sender except incoming advance 
on a full mechanical call. It may be occasioned 

probably 
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by an incoming or final selector at a panel type 
office advancing to an overflow terminal because 
of an all-trunks-busy condition, or to the telltale 
position at the top of the bank because of trouble. 
Likewise the decoder may cause such a signal by 
establishing a connection to a reverse battery 
trunk because it is unable to connect to a trunk 
over the route called for by the office code dialed. 

It will be remembered that in making trunk 
test on call indicator or operator calls, relay 
20 and the unshunted lower winding of relay 
203 are included in the fundamental circuit. 

If, therefore, in hunting for such a trunk to the 
terminating or tandem office, the office selector 
goes to Overflow, or the decoder establishes a 
connection with a reverse battery trunk, relays 
20 and 203 are both operated in response to 

the reverse battery. Relay 20 operates relays 
208 and 209 as usual but these relays have no 
function. Relay 203 locks in a circuit from 
battery through its upper winding and front con 
tact to grounded conductor 244. It also closes 
a circuit from battery through the winding of 
relay 20, lower back contact of relay 206, 
lower front contact of relay f is, front contact 
of relay 203 to grounded conductor. 244. With 
relay 20 operated, ground from conductor 244 
is connected over the front contact of relay 
203, inner lower front contact of relay f 20, 

to the winding of relay 204 and battery, The 
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outer upper front contact of relay 204 is in 
effective at this time since relay 202 is not oper 
ated. However, the circuit closed at its inner 
upper front contact from ground at the upper 
back contact of relay 22, over conductor 253, 
inner upper front contact of relay 924, and con 
ductor 243 to the windings of relays 220, 22 
and 222 operates these relays and they lock 
to ground at the outer lower front contact of 
relay 209. Relay 22 closes a circuit from 
grounded conductor 244, contact of relay f22, 
inner upper front contact of relay 20, winding 
of relay 207 to battery. Relay. 207 in turn 
operates relay 208, releasing relay 209 to open 
the fundamental circuit and Open the locking 
circuit for relays 220, 22 and 222. 
Since relay 20 is now operated, the operation 

of relay 208 closes a circuit from battery on 
conductor 975, winding of relay 22, lower front 
contact of relay 208 to ground at the outer 
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50 
lower front contact of relay 20, Relay 22 
at its lower armature, opens the circuit of relay 
23 and closes a locking circuit for itself. At 

its upper back contact relay 22 opens the en 
ergizing circuit of relays f220, 22 and 222 
which now release. Relay 22 opens the circuit 

5 5 

of relay 20, which releases in turn releasing re 
lay 208 and permitting relay 209 to reoperate . 
and reclose the fundamental circuit to simulate 
the trunk closure normally performed by the dis 
trict junctor. Since relay 22 is operated, the 
winding of relay 20 is shunted by resistance 
260 and the inner upper front contact of relay 

60 

22, thereby reducing the resistance in the 
fundamental circuit sufficiently to permit the 
distant apparatus to function for release. When 

65 

relay 23, which is slow to release, closes its . 
normal contact, a circuit is completed from 
ground at the outer upper front contact of relay 
22, normal contact of relay 23, conductor 
259, inner left back contact of relay 308, con 
ductor 97, upper back contact of relay 933, 
winding of relay 932 to battery through resist 
ance 990. Relay 932 operates, closing a locking 
circuit for itself through the upper winding of 

70 

75 



O 

5 

20 

25 

30 

35 

40 

45 

SO 

55 

60 

65 

70 

75 

relay 933, upper front contact of relay 932 to 
grounded conductor 244. At its upper, normal 
contact, relay 932 opens the circuit of relay 930 
which releases, removing battery from conductor 
975, thereby releasing the register relays of Fig. 
10, the sequence relays of Fig. 11, and the count 
ing relays of Fig. 12 as well as relays 22 and 
209. Relay 1212 opens the energizing circuit 

for relay 932, permitting relay 933 to operate 
in the locking circuit above traced. Relay 930 
also disconnects battery from the winding of 
relay 93 causing that relay to release. 

Relay 933, when operated, locks independent 
of relay 932 in a circuit from battery over its 
Outer lower front contact and lower winding to 
grounded conductor 244. At its inner lower 
front contact it connects battery Over the lower 
front contact of relay 932 to the winding of re 
lay 930 causing that relay to reoperate. With 
relay 93 released and relay 930 operated, bat 
tery is again connected to conductor 94 to sum 
mon a decoder. . 
Relay f2O3, being locked to the off-normal 

ground conductor f 244 is held operated. Relay 
f2fO released when relay 6 released, but re 
operates immediately thereafter over the lower 
back contact of relay 6 and the front contact 
of relay f2O3. Therefore, ground is connected 
over the outer upper front contact of relay 2 
to conductor 26 notifying the decoder that it is 
to establish a connection with an overflow trunk 
and disregard the registered code. After the de 
coder has returned the proper information to 
the sender, it connects ground to conductor 90, 
Operating relay 93 to disconnect the sender from 
the decoder. 

During the time that relay 932 is operated and 
relay 933 unoperated, ground is disconnected from 
conductor f4, in order to release a relay in the 
district junctor and allow that circuit to start 
afresh with the new decoder: 

Since an overflow trunk is one leading to an 
operator's position, the remaining operations in 
the sender are substantially the same as described 
for operator calls. 
With relays ff03 and 3 operated for mak 

ing office test, or with relays los and 6 oper 
... ated for making trunk test. On a full mechanical 
call, high resistance 98 is included in the fun 
damental circuit. 
The lower winding of relay 203 and the wind 

ing of either relay 200 or relay 2 are also 
included in the fundamental circuit, but the 
winding of relay 20 is shunted over the upper 
back contacts of relay 206 and the outer up 
per front contact of relay G3 during office test 
and by the upper back contacts of relay 206, the 
inner upper back contact of relay 924 and the 
outer upper front contact of relay is during 
full mechanical trunk test. This is for the pur 
pose of preventing the operation of relay 23 
while the resistance of the circuit is too high to 
be recognized as a closure by the distant circuit. 
If, therefore, the trunk hunting immediately 
preceding one of these tests results in the con 
nection of reversed battery to the fundamental 
circuit, relay 200 or relay 20 will operate and 
advance the sender to the position for making 
office brush selection by operating relays fo 
and 4 or for making incoming brush selec 
tion by operating relays foll and fl. When 
the fundamental circuit is reclosed for either of 
these selections, the resistance is reduced to a 
value which will be recognized as a closure by 
the distant circuit. Relays 292 and 203 both 
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operate. Relay 203 operates relay 2 to over 
the lower back contact of relay 6. Relay 
20 in turn operates relay 204 and the opera 

tions continue as described above. 
If an incoming selector goes to overflow in 

hunting for a final selector, or if an office, in 
coming or final selector runs to telltale, the 
sender at that time will be in some selecting po 
sition with one of the sets of relays 10 and 
lff, ff02 and f2, ff04 and i? 4 or f 105 and 

5. operated. With relays 205 and 206 op 
erated for controlling selections at a terminating 
office, relays fo3 and if also mark a select 
ing position. For selections, relays. 203 and 202 
are included in the fundamental circuit and op 
erate at once from the reverse battery, initiat 
ing the series of operations above described. 

Abandoned calls 
Where a calling subscriber hangs up his re 

ceiver at any time. before the sender has com 
pleted its normal functions on a call, the sender 
first releases the calling line, then puts the se 
lectors in position to restore to normal and final 
ly releases. The procedure depends upon the 
class of call and the stage to which it has ad 
vanced when it is abandoned. 
When the Subscriber restores his receiver to 

the switch-hook, relay 30 releases, in turn re 
leasing relay 84, relay 815 if still operated, re 
lay 3f4 and relay 33. Until the district frame 
registration has been made, the release of relay 
33 releases relay 35 and restores the sender 
to normal. Since relay 35 is held operated 
Over the district frame vertical, following that 
registration, the release of relay 34 at a later 
time closes a circuit from ground at the inner 
right back contact of relay 309, back contact of 
relay 30, left back contact of relay 34, outer 
left front contact of relay 315, to the winding of 
relay 308 and battery. 

Relay 38 closes a locking circuit over its mid 
dle left contact and conductor 353 to ground at 
the inner right contact of relay 35. Relay 308 
connects battery through low resistance 239 over 
the middle right back contact of relay 309, and the 
right front contact of relay 308 to conductor 363 
which extends over the lower back contact of 
relay 932 to conductor f4, thereby operating re 
lays in the district junctor to release the line 
switches and in turn free the calling line. The 
further operations in the sender depend on the 
stage at which the call was abandoned. 

If the call was abandoned before the sender 
has engaged a decoder, no connection has been 
made through the district and office switches 
and the Sender may be disconnected at once. 
The same is true if a decoder is engaged at the 
moment but relay 93 has not yet operated. Even 
if relay 93 is momentarily normal in prepara 
tion for a second trial due to an overflow con 
dition, the sender may be disconnected at once, 
Since the selectors have been put in condition 
to return to normal as previously described. 
Therefore, with relay 93 normal, relay 308 
closes a circuit from battery through the wind 
ing of relay 309, conductor 254, lower back con 
tact of relay 93, conductor 99, middle and in 
ner left front contacts of relay 308 to grounded 
conductor 353. Relay 309 brings about the re 
lease of the Sender as previously described. 

In order not to interfere with functions of the 
decoder and district junctor, which follow imme 
diately after the release of relay 30 f, a circuit 
is closed from battery through the winding of 
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relay 34, conductor 827 to ground at the inner 
right contact of relay 30. Therefore, if the call 
is abandoned while relay 30 is operated, relay 
34 waits to release until the decoder has re 
leased relay 30. Relay 3f4 is slow to release and 
therefore delays the closure of the circuit of re 
lay 308 until a sufficient time has elapsed for the 
decoder to function in connection with the dis trict junctor, 

If a full selector call is abandoned, in order 
to restore any distant selectors which have been 
Seized, the sender is allowed to proceed with its 
regular functions until the first opportunity ar. 
rives to force an incoming or final selector to 
telltale. The sender completes any distant office 
Selections which may have been called for by 
the routing, makes trunk test and attempts in 
coming brush selection, or if the sender had 
progressed beyond that point before the call was 
abandoned, it attempts the next selection in order. 
Neither trunk test, nor any selection is delayed 
for dialing or coin test, since the operation of re 
lay 308 opens all the circuits which ordinarily 
delay the release of relays 207 and 208. 

During incoming and final. selections, relay 
205 is operated, and when relay 223 operates 
under the control of stepping relay 202 it ex 
tends the counting relay circuit over its front 
Contact and the middle lower front contact of 
relay 205 to conductor 247 and the outer right 
back contact of relay 308. The circuits for oper 
ating the zero counting relay 1222 over the con 
tacts of cross-points in the Zero level of the 
numerical verticals also extend over conductor 
287. Therefore, when relay 308 is operated by 
the abandonment of a call, it is impossible for 
the selector to operate the Zero counting relays 
and terminate the selection. It, therefore, con 
inues its upward motion until it reaches the 
top of its bank and telltale. The incoming se 
lector then sends a pulse of reverse battery which 
is received as described for an Overflow condi 
tion and the sender makes the trunk closure de 
Scribed in that connection. 

Normally in connection with a tell-tale cond 
tion a decoder is summoned to establish Cons 
nection to an overflow trunk, but where the call 
has been abandoned it is not necessary. There 
fore, when relay 23 releases, following the op 
eration of relay 22, the circuit previously closed 
to relay 932 now extends from ground at the 
outer upper front contact of relay 22, normal 
contact of relay 2 3, conductor 259, outer left 
front contact of relay 38 to the winding of re 
lay 30S and battery, relay 399 releasing the send 
er and switches. 
Where a call to a call indicator office is aban 

doned, in order to restore any distant office se 
lectors which may have been seized, and to sat 
isfy the operator who may have been signaled, 
the sender is allowed to proceed with its regular 
functions to the end. The sender completes any 
distant office selections required, makes trunk 
test, awaits assignment and then sends out the 
call indicator pulses and operates relay 309 in 
the usual manner. Trunk test is not delayed 
for dialing or coin test because the circuits of 
relays 207 and 208 are open at contacts of 
relay 308. Any digits transmitted following the 
release of relays 33 and 34 are sent as zeros, 
since relay 33 opens the circuits of relays 26 
and 27. If assignment is greatly delayed so 
that relay 402 is operated under the control of 
the timing circuit as will be described herein 
after, a circuit is closed for relay 309 over the 

21. 
inner right front contact of relay 402, right back 
contact of relay 33, conductor. 48, inner left 
front contact of relay 23, to ground at the left 
back contact of relay 30, thereby releasing the 
Sender without summoning the monitor. 

If a call to an operator is abandoned, the send 
er makes trunk test as usual, operating relay 309 
and releasing the sender. Relay 308 being op 
erated, trunk test is not delayed for either dial 
ing or coin test. . . . . . 

Monitoring 
The operation of the timing relays of Fig. 4 in 

connection with a permanent signal condition 
has already been described. 

It will be remembered that the connection of 
ground to conductor 33 by relay 35 in response 
to the seizure of the sender, connected ground 
Over the left back contact of relay 405 to con 
ductor 49 to start the timing circuit. 

If the subscriber starts to dial promptly, relay 
405 operates from the auxiliary A register mag 
net 0, opening this ground and restoring the 
timing relays to normal. When the timing re 
lays have released, a circuit is closed from bat 
tery through the winding of relay 404, left back 
contact of relay 4ff, inner left back contact of 
relay 403, left front contact of relay 405, back 
contacts of relays 406, 407, 408 and 409, to 
grounded conductor 38. Relay 404 locks over 
the back contact of relay 4, and the outer 
left front contact of relay 404 to conductor 353. 
With relay 404 operated, ground from conductor 
353 is extended over the inner left front contact 
of relay 404, outer right back contact of relay 
403 to conductor 49 to time the reception of 
the designation. 
When the units digit has been dialed as indi 

cated by the operation of magnet 708 or dial 
ing has been completed as indicated by the op 
eration of relay 809, either of which is followed 
by the operation of relay 403, ground is again 
disconnected from the timing relays, restoring 
then to normal. 
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when relay 403 operates, a circuit is closed 
from battery through the winding of relay 40, 
right back contact of relay 402, conductor 47, 
right back contact of relay 0, conductor 23, 
outer left front contact of relay 403, left front 
contact of relay 805, over the back contacts of 
the timing relays to conductor 353. Relay 40 
locks over, the back contact of relay 0 and the 
outer right contact of relay 40 to conductor 353. 
Relay 40 also connects ground from conductor 
353 ver its inner right contact to conductor 49 
to time the release of the sender. . . . 

After the permanent signal relay 43 has been 
operated over the front contact of relay 409 to 
summon a decoder and establish a connection 
with a permanent signal operator, the ground 
maintained on conductor 49 causes the reoper 
ation of relays 406 and 40 after about thirty 
seconds. Relay 407 connects ground from con 
ductor 4 9, over the left front contacts of re 
lays 407 and 409 to resistance 423 in shunt of 
the winding of relay 408, which now releases. 
Relay 409 is held operated as long as relay 407 
remains operated. With relay 408 released, a 
circuit is closed from battery through the wind 
ing of relay 402, conductor 425, outer right con 
tact of relay 408, right front contact of relay 409 
to grounded conductor 353. Relay 402 locks di 
rectly to conductor 353. With relay 402 operated, 
a circuit is closed from battery through the 
winding of relay 4, outer left front contact 
of relay 402 to grounded conductor 353. Relay 
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4 locks over its inner left front contact, Outer 
left back contact of relay 403 to conductor 353. 

If dialing is started but not completed promptly, 
the operation of relay 409 closes a circuit from 
battery through the winding of relay 4, inner 
right back contact of relay 403, right front con 
tacts of relays 405 and 409 to conductor 353. 
Relay 4 locks in the circuit above traced. 

If release is delayed, with relays 936 and 922 
normal, relay 402 operates at the end of thirty 
to sixty seconds over conductor 425, back contact 
of relay 936, lower back contact of relay 922, 
conductor 992, right front contact of relay 403, 
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right front contact of relay 405, right front con 
tact of relay 409 to grounded conductor 353. If 
either of these relays is operated, the operation of 
relay 402 is delayed an additional thirty Seconds 
until relay 408 releases. As before, relay 402 
operates relay 4 which locks. Relay 402 also 
opens the circuit of relay 40, in turn releasing the 
timing relays 406 to 409. Relay 40 also opens 
the circuit of relay 23, thereby releasing the call 
indicator impulsing relays if operated. Relay 402 
also connects ground from conductor 353. Over its 
middle left contact and the right front contact of 
relay 404 to conductor 429 to operate a stuck 
sender meter (not shown). If the Sender fails 
to release following a permanent signal condition, 
this meter is not operated since relay 404 is not 
operated. 

Relay 4, when operated and locked in any 
one of the ways above described, opens the lock 
ing circuit of relay 404 thereby releasing the tin 
ing relays if dialing has not been completed. At 
its outer left front contact it connects its lock 
ing ground to conductor 833 and the winding of 
relay 20. Relay 207 starts relays 200 and 20 
to pulsing in the manner previously described. 
Since relay 23 is normal, the pulsing takes place 
at the slow rate. At each operation of relay 20 
ground is connected over the contact of relay 
20 , conductor 23, outer right front contact of 
relay 4, conductor 24, outer right back con 
tact of relay 04, conductor 426 to the monitor's 
position, where it causes the corresponding sender 
lamp to flash. - 
Upon observing the lamp signal, the operator 

will insert a plug in the jack (not shown) in 
which conductors f25, 26 and 2 terminate. 
Battery on the sleeve of the plug Operates relay 
09 which in turn operates relay 04, connecting 

conductors 25 and 26 to the line conductors 2 
and 3, respectively, permitting the monitor to 
talk to the subscriber if he is still listening. Relay. 
04 also disconnects the intermittent ground 

from conductor 426 as long as the monitor is 
connected with the circuit. It also closes a cir 
cuit from battery through the right winding of 
relay 30, conductor 5, left normal contact of 
relay 07, and thence either through resistance 
28 and the inner left front contact of relay 04 
to ground at the right back contact of relay to 
or over the right front contact of relay 09, re 
sistance 29, conductor 30, outer left front con 
tact of relay 33, conductor 366 to ground at the 
right back contact of relay fol. These circuits 
hold relay 30 operated to prevent breaking the 
connection between line, district and sender, while 
the monitor is connected with the sender. 
The monitor will ask the subscriber, if present, 

to release the sender by restoring his receiver 
to the switch-hook. If this fails, as indicated 
by the sender lamp flashing again when the 
monitor withdraws her plug, she may frequently 
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cause a release by inserting the talking plug in 
the priming jack, the tip of which is connected 
to conductor 427 and relay 42. If relay 930 
has not been Operated, because only part of the 
code digits have been dialed, relay 42 closes a 
circuit from battery through the winding of 
permanent signal relay 4 f3, inner left front con 
tact of relay 42, conductor 428, to ground at the 
lower back contact of relay 930. A connection 
will then be attempted with a permanent signal 
trun 

10 

If relay 930 has been operated, ground at its 
lower front contact extends over conductor 993, 
inner right contact of relay 42, outer left back 
contact of relay 43, to conductor 254 and the 
winding of relay 309, and from conductor 993 
Over the outer right contact of relay 42, inner 
left back contact of relay 43 to the winding of 
relay 308. The calling line and then the sender 
are released as on an abandoned call, the line 
seizes another sender and is connected to a 
permanent signal trunk. The circuits of relays 
808 and 309 are carried over contacts of relay 43 
to prevent their premature operation when relay 
930 is operated in summoning the decoder for a 
permanent signal call as previously described. 
Relay 42 also connects ground to the winding 

of relay 35 to hold the sender busy if the cord is 
not withdrawn to release relay 42 promptly. 

Second trial with decoder 
It will be remembered that under an overflow 

condition, ground was connected to conductor 97 
and the winding of relay 932 to summon a second 
decoder. A second trial may also be made under 
other circumstances. If the decoder encounters 
trouble in receiving information from the sender, 
in decoding that information or in transmitting 
the information to the sender, it connects ground 
to conductor 97 so that the sender may release 
it and make a second trial, 

If the decoder encounters trouble in establish 
ing the connection through the district and office 
frames after disconnecting from the sender but 
while holding relay 30 operated through the 
district junctor, it connects ground to conductor 
329 which extends over the outer right front con 
tact of relay 30, to conductor 97 ? and the winding 
of relay 932. 

If the decoding operation is successful on the 
second trial in any of these cases, relay 93 is op 
erated as previously described but relays 932 and 
933 remain locked up. If, therefore, a failure oc 
curs again on the second trial, the connection of 
ground to conductor 97 closes a shunt to battery 
through resistance 990, releasing relay 932 which, 
in turn, releases relay 930 as well as the decoder 
connector if it is engaged at the time. Relay 933 
is held operated in an independent locking cir 
cuit and the sender waits until the timing relays 
summon the monitor. 

Coin tests 

The progress of a successful coin test, and the 
manner in which the coin test is canceled for non 
coin lines or no charge codes has already been 
described. The operation of the coin test circuits 
when failures occur will now be described. 

It will be remembered that, with relay op 
erated to indicate that a coin line is calling, relays 
07 and 08 operate as soon as the completion of 

dialing is indicated by the operation of relay 809. 
With these relays operated, relay 30 is held op 
erated over the outer left front contact of relay 
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107; the tip conductor f2 is connected over the 
left normal contact of relay 04, inner left front 
contact of relay 08, middle winding of relay 03, 
right back contact of relay 02, right winding of 
relay 66 to ground through resistance f 9; and 
the ring conductor ft3 is connected over the right 
normal contact of relay 09, inner right front con 
tact of relay 08, right winding of relay 03, outer 
left back contact of relay O2, left winding of re 
lay 06, resistance 20, middle right contact of 
relay 08 to the source of coin collect battery. 
These circuits serve to test for the presence of 
ground at the calling substation. If a ground is 
present, relay fo6 operates as previously described. 
If no ground other than the allowable 10,000 ohm 
leak is present on the line, relay fo6 does not re 
ceive sufficient current and does not operate. Re 
lay 03 is operated in either case. 
When relay 08 operates at the beginning of 

coin test, it closes a circuit from battery through 
the winding of relay 207, conductor 833, outer left 
front contact of relay 08 to ground. It also con 
nects ground over its third left contact to con 
ductor 520 to provide a locking circuit for relays 
506 and 56. Relay 207 starts puising by relays 
200 and 20 f which operate at the slow rate. Relay 
26 at its first operation, connects ground over 
conductor 23, right back contact of relay 4 , 
conductor 46, inner left back contact of relay 
25, conductor 232, upper back contact of relay 
56, winding of relay 506 to battery. Relays 56 
to 508 and 56 to 68 operate under the control 
of relay 20 to measure off an interval of three 
to five seconds. When relay 58 operates it ex 
tends the circuit controlled by relay 2, over con 
ductor 52, outer right front contact of relay 98 
to the winding of relay O. Relay if 0 locks to 
ground at the right back contact of relay 95, 
opens the locking circuit of relay 40 to stop the 
timing relays, connects ground from the inner left 
back contact of relay G9 to conductor 3 to sig 
nal the monitoring operator and connects ground 
from the outer left contact of relay 9 to con 
ductor 430 leading to an auxiliary signal. 
The monitoring operator plugs into the jack 

(not shown) in which conductors 225, 26 and 
27 terminate, thereby operating relay 9 which 
extinguishes the Signal at the monitor's position 
as well as the auxiliary signal. Relay 9 aisc 
operates relay 04 which connects the calling line 
with the monitor talking conductors and holds re 
lay 03 operated in a circuit from the coin collect 
battery Source, middle right front contact of re 
lay 08, resistance 20, left winding of relay 06, 
outer left back contact of relay 02, right winding 
of relay 03, inner right front contact of relay iO8, 
resistance 28, inner left front contact of relay 
04, inner left front contact of relay G8, middle 

winding of relay 03, right back contact of relay 
02, right. winding of relay 06, to ground through 

resistance 9. This transfer is made in such a 
way as to prevent ground from the monitor's cord 
circuit falsely operating the coin test relays. 
The operator requests the deposit of a coin and 

disconnects, relighting the coin lamp and restor 
ing the coin test circuits. If a coin is then de 
posited, relay 06 operates and the test is com 
pleted as described above and the coin lamp is 
extinguished to inform the operator that the tests 
have been satisfied. 
After relay 06 operates in response to the 

ground test, it locks and operates relay f2 which 
disconnects the line conductors from relay 96 
and extends the tip conductor over its outer right 

is front contact to the left winding of relay of and 

23 
ground at the right back contact of relay 05. It 
also extends the ring conductor over its inner 
right front contact, right winding of relay to 
the coin collect battery over the middle right con 
tact of relay O8. 

If there is a solid ground on the line, as might 
be used in attempting a free call, relay foll oper 
ates, in turn operating relay 100 in a circuit from 
battery at the right front contact of relay 06, 
winding of relay .00, front contact of relay of 
to ground at the right back contact of relay 95. 
Relay 00 locks over its inner right contact to 
ground at the back contact of relay 05, inde 
pendent of relay Of. When relay 02 operates, it 
opens the circuit of relay . Relay is slow 
to release and if relay f is not operated, closes 
its left back contact after a short interval. How 
ever, if relays 0 and 100 are operated by a solid 
ground, relay of extends its locking ground over 
its Outer right contact to conductor 364, prevent 
ing the release of relay . . 
Since relay if cannot release, relay O is op 

erated at the end of the time interval measured 
by relays 200, 20f, 506 to 508 and 56 to 58 as 
above described, signaling the monitor. The re 
Sponse of the monitor releases relays 06, O2 and 
00 So that the coin test may be restarted at the 

beginning. 
If the coin test is not satisfied, as indicated 

by the continued illumination of the coin lamp 
at the monitor's position, she may release the 
Sender by inserting the plug of her cord in the 
priming jack leading to relay 42. as previously 
described. 
What is claimed is: 
1. In a telephone system having selector 

switches for extending connections from a sub 
Scriber's line, a sending mechanism having reg 
isters for registering digits indicative of the 
designation of a desired line, other registers, 
means under the control of said first registers 
for operating said other registers, means for con 
trolling the selective movements of said switches 
in accordance with the setting of said registers, 
a chain of relays and means for successively and 
repeatedly operating said relays to associate said 
controlling means sequentially with said regis 
ters. 

2. In , a telephone system having selector 
Switches for extending connections from a sub 
Scriber's line, a sending mechanism having reg 
isters for registering digits indicative of the 
designation of a desired line, a plurality of sets 
of other registers, means under the control of 
Said first registers for operating said other reg 
isters, means for controlling the selective move 
ments of said Switches in accordance with the 
Setting of said registers, a chain of relays, means 
for successively operating said relays to associate 
said controlling means sequentially with one of 
said sets of registers, and means to determine 
whether said relays shall be reoperated to asso 
ciate said controlling means with another of said 
sets of registers. 

3. In a telephone system having selector 
switches for extending connections from a Sub 
scriber's line, a sending mechanism having reg 
isters for, registering digits indicative of the 
designation of a desired line, a plurality of sets of 
other registers, means under the control of Said 
first registers for operating said other registers, 
means for controlling the selective movements 
of said switches in accordance with the setting 
of said registers, a chain of relays, means for 
successively operating a portion of Said relays to 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

70 

75 



5 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

(B5 

70 

5 

24 
associate said controlling means sequentially with 
one of said sets of registers, and means to deter 
mine whether said portion of said relays shall be 
reoperated to associate said controlling means 
with another of said sets of registers, or all of 
said relays shall be operated to associate said 
controlling means with said first registers. 

4. In a telephone system having Selector 
switches for extending connections from a sub 
scriber's line, a sending mechanism having reg 
isters for registering digits indicative of the 
designation of a desired line, other registers, 
means under the control of said first registers for 
operating said other registers, means for control 
ling the selective movements of said switches in 
accordance with the setting of said registers, 
a chain of relays, means for Successively and re 
peatedly operating said relays and means to 
determine whether said relays shall associate said 
controlling means with said first registers or with 
Said other registers. 

5. In a telephone system having selector 
switches for extending connections from a sub 
scriber's line, a sending mechanism having reg 
isters for registering digits indicative of the 
designation of a desired line, a plurality of sets 
of other registers, means under the control of 
said first registers for operating said other reg 
isters, means for controlling the selective move 
ments of said switches in accordance with the 
setting of said registers, a chain of relays, means 
for successively operating said relays to aSS0 
ciate said controlling means sequentially with one 
of said sets of registers, a relay to determine 
whether said relays shall be reoperated to aSSO 
ciate said controlling means with another of said 
sets of registers, and means to operate said deter 
mining relay under the control of Said first reg 
isters. 

6. In a telephone system having selector 
switches for extending connections from a sub 
scriber's line, a sending mechanism having regs 
isters for registering digits indicative of the 
designation of a desired line, a plurality of sets 
of other registers, means under the control of 
said first registers for operating said other reg 
isters, means for controlling the selective move 
ments of said switches in accordance with the 
setting of said registers, a chain of relays, means 
for successively operating said relays to aSS0 
ciate said controlling means sequentially with 
one of said sets of registers, a relay to determine 
whether said relays shall be reoperated to aSS0 
ciate said controlling means with another of 
said sets of registers, and means for operating 
said determining relay either under the control 
of said first registers or under the control of Said 
chain of relayS. 

7. In a telephone system having Selector 
switches and trunks for extending connections 
from a subscriber's line, a sending mechanism 
having registers for registering digits indicative 
of the designation of a desired line, means for 
controlling the selective movements of Said 
switches in accordance with the setting of said 
registers, means for testing the operative condi 
tion of said trunks, a chain of relays, and means 
for successively operating said relays to render 
said testing means effective and to associate said 
controlling means sequentially with said reg 
isterS. 

8. In a telephone system having selector 
switches and trunks for extending connections 
from a subscriber's line, a sending mechanism 
having registers for registering digits indicative 
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of the designation of a desired line, other reg 
isters, means under the control of Said first reg 
isters for operating said other registers, means 
for controlling the selective movements of said 
switches in accordance with the setting of 
said registers, means for testing the Operative 
condition of said trunks, a control circuit ex 
tending from said sender to said Switches and to 
said trunks, a train of relays and means for suc 
cessively operating said relays to associate said 
controlling means sequentially with Said registers 
and to associate said testing means Over said 
control circuit with said trunks. 

9. In a telephone system having selector 
switches and trunks for extending connections 
from a subscriber's line, a sending mechanism 
having registers for registering digits indicative 
of the designation of a desired line, other regis 
ters, means under the control of said first regis 
ters for operating said other registers, means for 
controlling the selective movements of Said 
switches in accordance with the setting of Said 
registers, means for testing the operative condi 
tion of said trunks, a control circuit extending 
from said sender to said Switches and to said 
trunks, a train of relays and means for succes 
sively and repeatedly operating said relays to as 
sociate said controlling means sequentially with . 
said registers and to associate said testing means 
Over said control circuit with Said trunks. 

10. In a telephone System, a sending mecha 
nism for controlling the establishment of con 
nections from subscribers' lines having coin boxes, 
said mechanism having registers for registering 
the digits of line designations dialed by a call 
ing subscriber, a pulsing relay and a Switching 
relay for controlling the transmission of code im 
pulses in the establishment of connections to 
manual and tandem offices, means Controlled by 
said pulsing relay and said switching relay for 
measuring a delay interval to enable the Calling 
subscriber to dial and register a stations digit 
on one of said registers, means in said sender for 
testing for the deposit of a coin in the coin box 
of said calling line, means controlled by said puls 
ing relay and said Switching relay for measuring 
a delay interval to enable the operation of Said 
testing means, and means operable at the termi 
nation of said delay interval for operating a signal 
if said coin test fails. 

11. In a telephone system, a sending mechar 
nism for controlling the establishment of con 
nections from subscribers' lines having coin box 
es, said mechanism having registers for regis 
tering the digits of line designations dialed by a 
calling subscriber, a pulsing relay and a switch 
ing relay for controlling the transmission of code 
impulses in the establishment of connections to 
manual and tandem offices, means controlled by 
said pulsing relay and said Switching relay for 
measuring a delay interval to enable the calling 
subscriber to dial and register a stations digit. On 
one of said registers, means in said sender for 
testing for the deposit of a coin in the coin box 
of said calling line, means controlled by said puls 
ing relay and said Switching reiay for measuring a 
delay interval to enable the operation of said test 
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ing means, and means to vary the speed at which 
said pulsing relay operates. 

12. In a telephone system, a Sending mecha 
nism for controlling the establishment of con 
nections from subscribers' lines having coin boxes, 
said mechanism having registers for registering 
the digits of line designations dialed by a calling 
Subscriber, a pulsing relay and a switching relay 
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for controlling the transmission of code impulses 
in the establishment of connections to manual 
and tandem offices, means controlled by Said 
pulsing relay and said switching relay for measur 
ing a delay interval to enable the calling Sub 
scriber to dial and register a stations digit on 
one of said registers, means in Said Sender for 
testing for the deposit of a coin in the coin box 
of said calling line, means controlled by said 
pulsing relay and said switching relay for measur 
ing a delay interval to enable the operation of 
said testing means, and means to vary the Speed 
at which said pulsing relay operates in accord 
ance with the function to be performed. 

3. In a telephone system, a sending mecha 
nism for controlling the establishment of Con 
nections from subscribers' lines having coin boxes, 
said mechanism having registers for registCring 
the digits of line designations dialed by a calling 
subscriber, a pulsing relay and a Switching relay 
for controlling the transmission of code impulses 
in the establishment of connections to manual 
and tandem offices, means controlled by Said 
pulsing relay and said Switching relay for meas 
uring a delay interval to enable the calling sub 
scriber to dial and register a stations digit. On 
one of said registers, means in said sender for 
testing for the deposit of a coin in the coin box 
of said calling line, means controlled by Said 
pulsing relay and said switching relay for meas 
uring a delay interval to enable the operation of 
said testing means, and means effective when 
said pulsing relay and switching relay are used 
for measuring time intervals to decrease the speed 
at which said pulsing, relay operates. r 

14. In a telephone system, a sending mecha 
nism for controlling the establishment of con 
nections from subscribers' lines having coin boxes, 
said mechanism having registers for registering 
the digits of line designations dialed by a calling 
subscriber, a pulsing relay and a switching relay 
for controlling the transmission of code impulses 
in the establishment of connections to manual 
and tandem offices, means controlled by said 
pulsing relay and said switching relay for measur 
ing a delay interval to enable the calling Sub 
scriber to dial and register a stations digit on 
one of said registers, means in said sender for 
testing for the deposit of a coin in the coin box 

s of said calling line, means controlled by Said puls 
ing relay and said switching relay for measuring 
a delay interval to enable the operation of Said 
testing means, a circuit for Said pulsing relay, 
resistances for insertion in said circuit, means 
effective when said pulsing relay and Switching 
relay are used for measuring delay intervals to 
include said resistances in said circuit to cause 
said pulsing relay to pulse slowly, and means 
effective when said pulsing relay and Switching 
relay are used to transmit code impulses to short 
circuit said resistances to cause said pulsing re 
lay to pulse at a higher speed. 

15. In a telephone system, a calling subscrib 
er's line, selector switches for extending a con 
nection iron said line, a register Sender for con 
trolling said syitches, a dial associated with the 
calling line for setting the registers of said 
sender in accordance with the designation of a 
desired connection, and an all relay time meas 
uring device in said sender for measuring time 
intervals within which dialing should be initiated, 
within which dialing should be completed, and 
during which the sender should be released. 

16. In a telephone system, a calling Subscrib 
er's line, selectos' switches for extending a con 

25 
nection from said line, a register Sender for con 
trolling said switches, a dial associated with the 
calling line for setting the registers of said Sender 
in accordance with the designation of a desired 
connection, an all relay impulse generator in 
said sender, an all relay time measuring device 
controlled by, said impulse generator, a signal 
and means controlled by said timing device to 
operate said signal if said calling subscriber fails 
to complete dialing within a predetermined in 
terval. 

17. In a telephone system having selector 
Switches and trunks for extending connections 
from a subscriber's line, a sending mechanism 
having a unitary registering device for register 
ing the digits indicative of the designation of the 
desired line, means for recording each digit as 
dialed, means including a relay for Successively 
transferring the recorded digits to said unitary 
registering device, a separate relay for use in 
transferring the digit from Said recording 
means to said registering device, and means to 
render said separate relay effective before and 
after the registration of the first code digit. 

18. In a telephone system having selector 
switches and trunks for extending connections 
from a SubScriber's line, a sending mechanism 
having a unitary registering device for register 
ing the digits indicative of the designation of 
the desired line, means for recording each digit 
as dialed, means including a relay for successively 
transferring the recorded digits to said unitary 
registering device, a separate relay for use in 
transferring the digit 1 from said recording 
means to said registering device, and means to 
render said separate relay ineffective during the 
reception of the first code digit, 

19. In a telephone system having selector 
Switches and trunks for extending connections 
from a subscriber's line, a sending mechanism 
having a unitary registering device for register 
ing the frame designation of one of said selector 
Switches and the digits indicative of the designa 
tion of the desired line, means for recording each 
digit as dialed, means including a relay for suc 
cessively transferring the recorded digits to said 
unitary registering device, a separate relay for 
use in transferring the digit 1 from said record 
ing means to Said registering device, means to 
render said separate relay effective to record said 
frame designation, to render said relay ineffective 
during the registration of the first code digit and 
to render it again effective to register the re 
maining digits. 

20. In a telephone system having selector 
switches and trunks for extending connections 
from a Subscriber's line, a sending mechanism 
having a unitary registering device for register 
ing the digits indicative of the designation of the 
desired line, means to record the frame designa 
tion of one of said selector switches, means for 
recording each digit as dialed, means for succes 
sively transferring said frame designation and 
said recorded digits to Said unitary registering 
device, and means to prevent the transfer of any 
one of said recorded digits to said unitary regis 
tering device if said frame designation has not 
been recorded. 

21. In a telephone System having selector 
switches and trunks for extending connections 
from a subscriber's line, a sending mechanism 
having means for registering digits indicative of 
the designation of a desired line and registers for 
controlling said selector switches, a decoder, 
means for establishing a direct connection with 
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said decoder, means for operating said decoder 
under the control of said digit registering means 
and means for operating said Selector controlling 
registers from said decoder, means for establish 
ing an indirect connection with said decoder and 
for releasing said direct connection and means 
controlled over said indirect connection for re 
leasing said selector controlling registers. 

22. In a telephone system having selector 
switches and trunks for extending connections 
from a subscriber's line, a sending mechanism 
having means for registering digits indicative of 
the designation of a desired line and registers 
for controlling said selector Switches, a decoder, 
means for establishing a direct connection with 
said decoder, means for operating said decoder 
under the control of said digit registering means 
and means for Operating said Selector controlling 
registers from said decoder, means for establish 
ing an indirect connection with said decoder, 
and means controlled Over said indirect Connec 
tion for initiating the control of Selections. 

23. In a telephone system having selector 
switches and trunks for extending connections 
from a subscriber's line, a sending mechanism 
having means for registering digits indicative of 
the designation of a desired line and registers 
for controlling said selector Switches, a decoder, 
means for establishing a direct connection with 
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said decoder, means for operating said decoder 
under the control of said digit registering means 
and means for Operating said selector control 
ling registers from said decoder, means for es 
tablishing an indirect connection with said de 
coder, and means responsive to One signal Over 
said indirect connection to initiate the control 
of said selectors and means responsive to a dif 
ferent signal Over said indirect connection to re 
lease said selector controlling registers. 

24. In a telephone system having selector 
switches and trunks for extending connections 
from a subscriber's line, a sending mechanism 
having means for registering the designation of 
desired lines, other registers for controlling said 
selectors, a decoder, means for establishing con 
nection with said decoder, means for operating 
said selector controlling registers from said des 
ignation register by means of said decoder, 
means for releasing said decoder, a control cir 
cuit for controlling said selectors, means respon 
sive to a premature reverse battery signal over 
said control circuit for releasing said selector 
Controlling registers, means for connecting with 
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another decoder, and means for transmitting a 2. 
signal to said second decoder indicating that 
such a reverse battery signal has been received. 

RALPH RAYMOND. 


