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UNITED STATES 

2,025,389 

PATENT OFFICE 
2,025,389 

TELEPHONE SYSTEM 

Henry Howland, Williston Park, N.Y., assignor to 
Beil Telephone Laboratories, Incorporated, 
New York, N. Y., a corporation of New York 

Application June 9, 1934, Serial No. 729,737 
1. Claims. 

This invention relates to automatic telephone 
Systems and more particularly to systems which 
include a main office and one or more branch 
Offices. 
The object of this invention is to provide a 

branch-office telephone system adapted for use 
Under Widely Varying traffic conditions, to increase 
the flexibility and efficiency of the trunking, and 
to otherwise improve such systems. 
In branch-office telephone systems it is desirable 

that connections between subscribers of the 
branch office be completed entirely through local 
Switches. In such systems, the numbering scheme 
and trunking ordinarily necessitate the dialing of 
Oine, two or three digits of a called number be 
fore it is fully determined whether or not the 
Call is One requiring the use of main-office 
SWitches. Upon origination of a call in the 
branch office, the calling line is usually extended 
to a Selector-repeater comprising a discriminat 
ing Selector Switch, an auxiliary trunking switch 
for Selecting an idle trunk to the main office, and 
means for repeating impulses from the calling line 
OVer the trunk to operate Selector SWitches in the 
main Office. In response to the dial impulses in 
coming over the calling line, the discriminating 
Selector operates in Synchronism with a selector 
in the main office, the brushes of the discriminat 
ing Selector being restored to normal after each 
digit prior to the One that completes determina 
tion of the route. The trunk to the main office is 
released or the branch-office Switches rendered 
unresponsive to further dial impulses, as soon as 
the determination is completed. The discrimi 
nating selector is variously arranged to control 
the trunk-switching operation; in some cases 
shaft-Operated level Springs are provided, in some 
cases a vertical commutator and brush are pro 
vided, and in other cases a distinguishing poten 
tial is connected to a terminal of the first set in 
one or more levels of the bank, 
A feature of this invention is a digit-absorbing 

selector-repeater in which the trunk-switching 
operation is dependent upon the character of the 
terminals in the group selected in response to the 
last digit required for determining the route of 
the call. To this end a fourth brush is provided 
and additional terminals added to the bank of 
the discriminating Selector. Such an arrange 
Enent permits the use of the absorbed digits for 
numbers in both the main and branch offices With 
out increasing the complexity of the means for 
controlling the trunk-Switching operation. 
Another feature of the invention is a digit 

absorbing selector-repeater which is arranged to 

(CI. 19-26) 
repeat impulses to the main office and Simul 
taneously repeat the same impulses to a Succeed 
ing selector of the branch office. This arrange 
ment is necessary where the route of the call is 
determined by two or more digits in addition to 5 
the digits absorbed by the discriminating selector. 
A further feature is a branch-office System in 

Which a digit-absorbing Selector-repeater Simlil 
taneously repeats impulses to the main office and 
to a succeeding selector of the branch office and 10 
in which the trunk-switching operation of the 
selector-repeater is determined by the character 
of the terminals in the group selected by Said 
succeeding selector in response to the last of the 
digits which determine the route of the call. 15 
A further feature of the invention is a branch 

office system in which special-Service-code calls 
are completed through the main office with the 
exception of reverting calls and calls to recording 
completing toll boards, both of which are con- 20 
pleted through switches in the branch office. 
A further feature of the invention is a Selector 

repeater arranged to operate an overflow register 
in case an idle trunk to the main office has not 
been found prior to the receipt of the first dial 25 
impulse. 
The drawings which form a part of this Speci 

fication represent in diagrammatic form a tele 
phone system arranged in accordance with the 
features of this invention. Referring to the draw- 80 
lingS: 

Fig. 1 shows Schematically a Subscriber's sta 
tion X and line 20, a line-finder TF having access 
to the line 20, a selector-repeater SR permanently 
associated with the line-finder LF and comprising 35 
a digit-absorbing selector SWitch BSA and a rotary 
trunk hunting switch TH, all of which equipment 
is located in a branch office. 

Fig. 2 shows schematically a connector BC and 
a called subscriber's station Y, a Special-service- 40 
code selector BSCS and an auxiliary special 
Service-code Selector BASCS, all Of Which are 
located in the saine branch office With the equip 
ment shown in Fig. . 

Fig. 3 shows schematically a selector IS in a 45 
main office to which Tl, one of the trunks in 
Coming from the branch office of Figs. 1 and 2, 
is connected. Fig. 3 also shows in Schematic form 
a Second selector S2-A, a connector C and a 
Subscriber's station Z. Fig. 3 also shows an aux- 50 
iliary first selector AS and a special-service 
Code Selector SCS. 

Figs. 4, 5, 6, 7, 8 and 9 show various trunking 
arrangements for a main and branch-office sys 
tem, in which it is necessary to provide in the 55 



2 2,025,389 
branch office a Selector-repeater arranged in ac 
Cordance With the features of this invention. 

Fig. 10 represents the bank of the Selector 
repeater SR of Fig. 1 when the trunking ar 

5 rangement is as shown in either of Figs. 7 or 8. 
Fig. 11 shows the commutator connections for 

the selector-repeater SR of Fig. 1 when the 
trunking arrangements is in accordance with 
Fig. 9. 

0. The system represented by the drawings is one 
in which the Subscribers are provided With dial 
impulse senders and the automatic switches used 
in establishing desired connections in accordance 
with the dial impulses are of the well known 

15 two-motion step-by-step type. For a detailed de 
scription of the structure and operation of 
switches of this type, reference may be had to 
pages 53 to 65 inclusive of the second edition of 
"Automatic Telephony' by Smith and Campbell 

20 published in 1921. 
With the exception of the selector-repeater SR 

(including switches BS and TH) of Fig. 1, the 
connector BC and selector SCS of Fig. 2, and the 
selector IS of Fig. 3, all of which are shown in 
detail, the various automatic switches and asso 
ciated apparatus are represented in the draw 
ings by the enclosures within which the desig 
nations are placed, the set of brushes extend 
ing from the enclosures, and the associated Sets 

30 of terminals. - 
Referring to Fig. 4, the trunking arrangement 

is designed to provide for a total of 7,800 four 
digit subscribers' numbers in a main office and a 
branch Office. Numbers from 2000 to 3999 in 

35 clusive and 4400 to 9999 inclusive are assigned to 
the main office and numbers from 4200 to 4399 
inclusive are assigned to the branch office. It 
is apparent that it requires the dialing of a maxi 
mum of two digits to determine whether a called 

40 number is located in the branch or in the main 
- Office. The first digit of the branch-office nuin 

bers mght be, in another similar arrangement, 
any one of the digits except 0 or 1. The digit 0 
is used for calling an operator and the digit 1 

45 is employed only for Special codes comprising 
three digits of which the first two digits are 11. 
A maximum of 700 numbers can be assigned to 
the branch office in which case there could be 
but 7100 numbers assigned to the main office. 

50 In the branch office the Subscribers' lines ter 
minate in line-finder switches such as LF and in 
the banks of connector switches such as BC. 
The line-finders are used to establish a connec 
tion with lines when calling and the connector's 

55 are used to establish a connection with lines 
When called. The Station X represents the sta 
tion of a calling Subscriber and - the station Y 
represents the Station of a called subscriber. 
Each line-finder is permanently associated with 

60 a selector-repeater such as SR which includes a 
Selector switch BS, and a trunk-hunting switch 
TH. The terminals in the banks of the selector 
SWitches, such as BS, are connected to succeed 
ing selector or connector switches in the branch 

65 office or to trunks to an operator. The termi 
nals in the banks of the trunk-hunting switches 
connect to trunks, such as T, leading to and 
terminating in incoming Selectors, such as IS, 
in the main office. The terminals of the first 

70 level of the bank of the selector switches, such 
as BS, are connected to special-service-code se 
lectors such as BSCS; the terminals of the Sec 
Ond and third levels are connected to connector 
switches such as BC; the terminals of levels 4 

75 to 9 inclusive are vacant; and the terminals of 

2 5 

the tenth or O level of the bank are connected 
to trunks leading to an operator's position, either 
local or centralized. The “O' operator's position 
may therefore be in the main office, the separate 
group of trunks from the tenth level of Selector 
BSf being provided instead of completing such 
calls through the tenth level of the incoming 
first selectors in the main office so that the opera 
tor will know whether an incoming call originated 
in the main office or in the branch Office. If 0 
special-service-code selectors are not provided in 
the branch office, the terminals of the first level 
would also be vacant. The terminals of the first 
level of the special-service-code selectors, such 
as BSCS, are connected to auxiliary special- 15 
service-code selectors, such as BASCS; the ter 
minals of the ninth level connect to reverting call 
Selectors in the branch office; and the terminals 
of the tenth level connect to trunks leading to 
a toll recording-completing operator's position. 20 
While direct trunks would not ordinarily be pro 
vided from the branch office for completing other 

5 

special code calls, such trunks might be con 
nected to the terminals of the other levels of 
the special-Service-code selectors. To illustrate, 25 
direct trunks might be provided for completing 
calls from the branch office to an information 
operator's position; a SSuming the information 
operator code to be 113, these trunks would be 
connected to the third level of the Special-service- 30 
code selectors. The terminals of the first level 
of the auxiliary special-Service-code Selectors, 
such as BASCS, are vacant but the terminals of 
all other levels are multipled to the terminals Of 
the special-service-code selectors BSCS. 35 
In the main office the Subscribers' lines may, 

in like manner, terminate in the banks of line 
finder Switches (none being shown) and in the 
banks of connectors such as C; the station Z rep 
resents a called Subscriber's station to which the 40 
connector C has access. In addition to the in 
coming first selectors such as ISf for extending 
calls originated by subscribers in the branch office, 
other first, selectors (not shown) are provided for 
use in extending calls originated by . Subscribers 45 
in the main office. The first Selectors, both in 
coming and local, have access to the same or sin 
ilar groups of trunks. The teinitials of the first 
level of the incoming selectors, such as IS, are 
Connected to auxiliary first Selectors; the ter- 50 
minals of the tenth level are vacant; the termi 
nails of the fourth level are connected to Second 
Selectors represented by S2-A; and the terminals 
of all other levels are connected to other second 
Selectors represented by S2-B. The terminalis 55 
of the first level of the bank of the auxiliary first 
Selectors, such as AS are connected to special 
service-code selectors, such as SCS, which in turn 
have access to the special-service-code groups of 
trunks as hereinbefore illustrated. The terminalis 60 
of all levels of the banks of the second selectors 
Which are represented by Selector S2-B are 
connected to connector switches thereby giving 
acceSS to a total of 7000 Subscribers' lines. The 
terminals of levels 4 to 9 inclusive of the banks of 65 
the Second Selectors which are represented by the 
Selector S2-A, are connected to connector 
Switches giving access to the remaining 600 lines 
in the main office; the terminals of levels , 2, 3 
and of these Second selectors are vacant. 70 
The System disclosed in Figs. 1, 2 and 3 con 

forms to the trunking arrangement of Fig. 4 and 
the operation of this system will now be described. 
The aSSociated apparatus and circuit connections 
for Selector-repeater SR, connector BC, special- 75 
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2,025,389 
service-code selector BSCS and incoming Selec 
tor IS are shown; but the line-finder LF and 
all other selectors and connectors are represented 
by a set of brushes and one or more Sets of ter 
minals without showing the magnets, relays and 
other apparatus associated with each of these 
SWitches. The line-finder LF may be similar to 
that disclosed in my Patent No. 1,711,682 granted 
May 7, 1929. The Selectors AS, SCS, S2-A and 
S2-B are substantially the Same as the incon 
ing Selectoer IS. The Selector BASCS is Sub 
stantially the same as the Selector BSCS and the 
main office connector C is substantially, the Same 
as the branch-office connector BC. 
The selector-repeater SR is permanently as 

Sociated with the line-finder F and conprises a 
non-numerical rotary trunk-hunting SWitch TH, 
a two-motion selector switch BSE of the Well 
known step-by-step type and aSSociated control 
and SWitching apparatus. The Switch TH in 
cludes the stepping-magnet 99, the brushes 9 , 32 
and 93 and the associated bank of terminals to 
which these brushes have access. The SeiectGr 
BS includes the brushes 66, 6, 68 and 63 which 
have access to a bank of ten levels of termiinals, 
there being ten sets of terminals in each level; 
the terminal bank is represented by one set of 
terminals in each of the first, Second, ninth and 
tenth levels. The terminals of the first level 
are connected to a four-conductor trunk and ill 
lustrate the condition where final deternisatio: 
of whether the call is to be completed locally or 
Over a trunk to the main office a Waits the dialing 
of one or more additional digits. 
2 and of the Second and tenth levels are each 

connected to three-Wire trunks and illustrate the 
condition When Seizure of an idle trunk in Such a 
level causes immediate release of the trunk to 
the main office, the ground connected directly to 
the fourth terminals of each set of teriminals in 
Such a level being effective to cause the operation 
of a SWitching relay 25 to accomplish this result. 
The terminals 79 of the ninth evel represent wa 
cant levels and illustrate the condition. Where 
Seizure of an idle trunk in Such a level causes the 
return of the Selector brushes to normal, the call 
being One Which is COInpleted through the main 
office; the resistance 80, through which the fourth 
terminal of each Set of terminals in Such a level 
is connected to ground preventS the Operatio of 
the Switching relay 25. The Selector BS has a 
vertical-stepping magnet 6), a rotary-stepping 
magnet 6, a release magnet 62, a set of vertical 
off-normal springs “WON', a set of “1th rotary 
step’ Springs, a commutator brush $3, and a con 
mutator S4 comprising a normal Segment and ten 
off-normal SegmentS correspOrding in position to 
the ten levels of the terminal bank. A terminal 
strip 65 is provided for connecting the coin 
mutator Segments aS required for use in any par 
ticular trunking and numbering arrangement. 
The control apparatus for the Selector-regeater 
SR includes a line relay 3, a release relay 43 
and the aforementioned Switching relay 35. The 
all-trunks busy relays 37 and 98 and register 38 
common to a group of Selector-repeaterS are pro 
vided for registering the failure of SWitch it to 
find an idle trunk to the main Office. 
Upon extension of the calling line through the 

brushes of line-finder LF to the selectO'-repeater 
SR, the switch TH operates to select and seize 
an idle trunk to the main office. When the call 
ing subscriber dials the first digit of a number, 
the impulses received by line relay 3 are effec 
tive to step the brushes of Selector BS up to a 

The terminals 

corresponding level and to repeat the impulses 
over the trunk to the main office. If the first digit 
is 0, the brushes are then advanced Step-by-Step 
in the tenth level of the bank until an idle. Set of 
terminals is encountered, Whereupon the opera 
tion of the SWitching relay 25 is effected to cause 
the release of the trunk to the main office and 
the extension of the calling line over the trunk 
connected to the seized Set of terminals to an 
operator's position. If the first digit is any other 
than 0, the brushes of Selector BS are advanced 
to the corresponding level and immediately re 
Stored to normal. 
cates that the call is to be completed over the 
trunk to the main. Office, the impulses Created by 
the dialing of the remaining digits of the called 
Subscriber's number are repeated over the trunk 
to the main office without causing further ad 
Vance of the shaft and brushes of Selector BS. 
If the first digit alone is not Sufficient to indi 
cate whether or not the call is One which is COin 
pleted. Over the trunk to the main. Office, the in 
pulses created by the dialing of the Second digit 
aire repeated Over the trunk to the main office 
and also effect the advance Of the brushes of 

If the first digit alone indi 

3 

O 

5 

20 

25 
Selector BSS to a corresponding level; the brushes 
of selector BSA are then rotated to select an idle 
Set of terminals in that level. After Selector 3S 
has seized an idle Set of terminals and if - the 
first two digits finally determine that the call is 
to be completed over the trunk to the main Office 
as indicated by the connection of the fourtin ter 
rainal of the selected Set to ground through a 
resistance Such as the resistance 3, the Selector 
Shaft and brushes are again restored to normal 
and Succeeding trains of dial impulses aire re 
peated to the main office Without affecting fur 
ther operation of selector BS; but if the first 
two digits finally determine that the trunk to 
the main office is not required for completion of 
the call as indicated by the Connection. Of the 
fourth terminal of the selected Set in the bank 
Of SWitch ES directly to ground, this trunk is 
released and the calling line is extended directly 
through the brushes of Selector BS and the 
Seized set of terminals to a Succeeding SWitch in 
the branch office. If the first two digits are 
insufficient to determine whether, the call is to 
be completed locally or over the trunk to the 
main office, Such, for instance, aS is the case 
when the first two digits are 11, the third train 
Of impulses is repeated over the trunk to the 
main office and also repeated through the brushes 
Of Selector BSA to a Special-Service-Code Selector 
BSCS in the branch office; if the third digit is 
either 0 or 9, Seizure of an idle set of terminals 
in the Selected level of the Selector BSCS effects 
the operation of the Switching relays of the Se 
lector-repeater SR to release the trunk to the 
main office, the special-Service-code selector 
BSCS having direct access to toll recording 
trunks (code 110) and to reverting call selectors 

Should a preliminary impulse have (Code 9). 
preceded the code 110 or 119, the Special-Service 
code selector BSCS is advanced to the first level 
by the single impulse comprising the third train 
of impulses and seizure of an idle set of terminals 
in this level extends the call to an auxiliary Spe 
cial-service-code selector BASCS. The selector 
BASCS extends the call to a toll recording trunk 
or a reverting call selector upon the further dial 
ing of 0 or 9. 
Whenever all trunks to the main office are 

busy, a busy tone is transmitted to the calling 
station after the dialing of the first digit. An 
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all-trunk busy condition encountered by the 
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brushes of Selector BS in any level to which the 
brushes have been advanced is also effective to 
cause a busy tone to be transmitted to the calling 
station. 
When the subscriber at station X removes the 

receiver to Originate a call, the line and group 
relays (not shown) operate thereby causing the 
Operation of the start relay of an idle line-finder. 
ASSuming the line-finder LF to be the one in 
question, the operation of its start relay (not 
shown) temporarily connects ground to the 
sleeve conductor 24 thereby causing the opera 
tion of relay 35 of the selector-repeater SR. The 
circuit for energizing relay 35 is traced from 
battery through the winding of this relay, upper 
back contact of relay 36, inner lower back con 
tact of relay 33, uppermost back contact of re 
lay 50, inner lower back contact of relay 49, con 
ductor 26 and through the inner lower back con- . 
tact of relay 25, over conductor 24 to the ground 
at the start relay (not shown) of line-finder LF. 
Relay 35 closes a circuit from battery through 
the Winding and interrupter contacts of stepping 
magnet 90 of trunk-hunting Switch TH, through 
the winding of relay 33, to ground at the inner 
lower front contact of relay 35. The magnet 
90 is marginal and does not operate in series 
with the winding of relay 33 but relay 33 oper 
ates in this circuit unless the trunk to which 
the brushes of Switch. TH are connected is busy, 
in which case the winding of relay 33 is short-cir 
cuited by the busy ground potential on the sleeve 
terminal of the busy trunk. The short-circuiting 
connection is traced from the interrupter contacts 
of magnet 90 through the lowermost front con 
tacts of relay 35, and the lowermost back con 
tact of relay 33 to the sleeve brush 93 of Switch 
TH... If brush 93 is in contact with the grounded 
sleeve terminal of a busy trunk, the magnet 90 
is operated to step the brushes to the next set of 
terminals. As soon as an idle trunk is en 
countered, the lack of ground potential on the 
sleeve terminal permits the operation of relay 
33, the magnet 90 being insufficiently energized 
to cause further advance of the Switch H. With 
relay 33 operated, the Sleeve terminal of the 
Selected trunk is connected to ground at the 
lowermost front contact of relay 33 as a guarding 
potential to prevent Seizure of the same trunk 
by other trunk-hunting SWitches similar to TH. 
Relay 33 closes a holding circuit for relay 35 
which is traced from battery through the wind 
ing of relay 35, upper back contact of relay 36, 
inner lower front contact of relay 33, lower back 
contacts of the "11th rotary step’ Springs and 
through the middle lower back contact of relay 
25 to the ground potential on conductor 24. 
When the brushes 2, 22 and 23 of line-finder 

LF have been advanced into engagement with 
the set of terminals to which the line 20 is con 
nected, the line relay 39 of the selector-repeater 
SR operates due to the energization of its wind 
ings in a circuit which is traced from battery 
through its lower winding, lower back contact 
of relay 28, lowermost back contact of relay 25, 
brush 22 of line-finder. LF, over line 20 and 
through the telephone instrument at station X, 
back through brush 2, uppermost back contact 
of relay 25, upper back contact of relay 28, up 
per winding of relay 30, upper back contact of 
the "11th rotary step’ springs, lowermost back 
contact of relay 49, lower back contact of relay 
50 and through the right winding of the dial 

tone transformer 53 to ground. The operation 
of relay 30 closes a circuit from battery through 
the winding of relay 43, inner lower back con 
tact of relay 45, inner upper back contact of 
relay 44, lower front contact of relay 30, con- 5 
ductor 29 and through the middle upper back 
contact of relay 25 to ground. Relay 43 con 
nects ground through its inner upper front con 
tact to sleeve conductor 24 to hold the line-finder 
Switch LF and thence throughbrush 23 to hold l0 
the cut-off relay (not shown) of the line 20 in 
the well known manner, Relay 43 also closes a 
circuit from battery through the upper winding 
of relay 40 and inner lower front contact of 
relay 43, over conductor 29, to ground at the 5 
middle upper back contact of relay 25; but the 
energization of the upper winding of relay 40 
is insufficient to operate this relay until its lower 
winding is also energized by current in the aid 
ing direction. 20 

- The aforementioned Operation of relay 30 also 
closes a bridge across the line conductors of 
the trunk T, which was seized by the operation 
of relay 33 thereby causing the operation of the 
line relay 20 f of the associated incoming selector 25 
IS in the main office. The circuit for oper 
ating relay 20 is traced from battery through 
the upper winding of relay 20, inner lower back 
contact of relay 204 over one conductor or trunk 
T, brush 92 of switch. TH in the branch office, 30 
inner upper front contact of relay 33, upper 
front contact of relay 30, outer upper front 
contact of relay 35, winding of relay. 38, lower 
winding of relay 40, uppermost back contact of 
relay 3, uppermost front contact of relay 33, 35 
brush 9 of Switch TH Over the other conductor 
of trunk T, inner upper back contact of relay 
204, lower winding of relay 20 to ground at the 
upper back contact of the "11th rotary step' 
springs of switch IS. The operation of relay it 
2Of closes an obvious circuit for operating relay 
202. No further action takes place until the 
calling subscriber dials the first digit of the num 
ber of the station with which a talking connec 
tion is desired. 45 
When the calling subscriber dials the first digit 

of a number, relay 36 is alternately released and 
reoperated each time the inpulse contacts of the 
dial are opened and closed-that is, as many 
times as there are units in the digit dialed. Relay 50 
43, being slow in releasing, remains operated dur 
ing the receipt of each train of dial impulses by 
relay 30. The impulses are repeated by the upper 
contacts of relay 30 to cause the alternate re 
lease and reoperation of relay 20 of the incom 55 
ing selector IS in the main office. The release 
of relay 30 in response to the first impulse closes 
a circuit from battery through the winding of 
relay 3, Conductor 54, lowermost front contact 
of relay 43, back contact of relay 30 over con- 60 
ductor 29 to ground at the middle upper back 
contact of relay 25; it also closes a circuit from 
battery through the winding of vertical-stepping 
magnet 60 in parallel with battery through the 
Winding and inner upper back contact of relay 50, 65 
through the upper back contact of relay 49, low 
ermost back contact of relay 45, conductor 54, 
lowermost front contact of relay. 43, back con 
tact of relay 30 and over conductor 29 to the 
ground at relay 25. Relays 3 and 50 and mag- 70 
net 60 are thereby operated. The operation of 
magnet 60 steps the shaft and brushes of switch 
BS up to the first level of the terminal bank. 
The operation of relay 3 closes a short-circuit 
around the Winding of relay 38 and lower wind- Is 
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ing of relay 40; since relay 3 f is slow in releas 
ing, this short-circuit remains closed until all of 
the impulses in a train have been received, the 
current over the trunk to the main office being 
thereby increased to insure the reoperation of 
relay 2 of incoming selector IS between in 
pulses. Relay 58 locks through its upper front 
contact, inner lower back contact of relay 9, 
Over conductor 26, through the inner lower back 
contact of relay 25 and over conductor 24 to the 
holding ground potential at relay 43. At its lower 
continuity contacts, relay 5 substitutes a direct 
ground connection for the connection through 
the right-hand winding of dial-tone transformer 
53. Should relay 33 not yet have been operated 
When dialing begins due to the failure of Switch 
TE to find an idle trunk, relay 35 releases when 
relay 53 operates thereby preventing further 
trunk hunting on the part of switch TH. When 
relay 39 reoperates at the end of the first dial 
impulse, magnet 5 releases. Each succeeding 
release and reoperation of relay 30 in response 
to the inpulses generated by the dialing of the 
first digit, cause a corresponding operation and 
release of magnet, 60 resulting in the elevation of 
the brushes of selector BS to the correspondingly 
numbered level of the terminal bank. The WON 
Springs of selector BS are actuated as soon as 
the Shaft and brushes are moved out of their 
normal position thereby closing a circuit from 
battery through the winding or relay 48, middle 
contacts of the VON springs, back contact of the 
rotary-stepping magnet 6, conductor 58, upper 
back contact of relay 45, lower front contact of 
relay 3f, conductor 37, inner lower front con 
tact of relay 43 over conductor 29 to ground at 
the middle upper back contact of relay 25. Reay 
38 Operates and locks through its own inner front 
Contact under control of the magnet 6 to the 
Sale grOnd. 

If the first digit is either 2, 3, 5, 6, 7, 8 or 9, 
and the Selector-repeater is arranged in accord 
ance With the trunking and numbering scheme 
of Fig. 4, it is immediately determined upon re 
Ceipt of the first train of impulses that the called 
line is located in the main office or can be reached 
Only by routing the call through the main office. 
The release of relay 3, after all of the impulses 
in the first train have been received, closes a cir 
cuit from battery through the winding of relay 
43, terminal 3 of terminal strip 65 through the 
Conductors connecting terminal 3 to terminals 
9, 8, 7, 8, 5, 3 and 2 of the same terminal strip, 
and from any one of the latter mentioned ter 
minals through that one of the correspondingly 
numbered Segments of commutator 64 with which 
Commutator brush 63 is in contact, through 
brush 63, upper back contact of relay 42, back 
Contact of release magnet 62, lower back contact 
of relay 3, conductor 3, inner lower front con 
tact of relay 63 over conductor 29 to ground at 
the middle upper back contact of relay 25. Upon 
closure of this circuit, the operation of relay 49 
causes the release of relay 58 and the operation 
of "elease magnet 62. The circuit for operating 
release magnet 62 is traced from battery, through 
the Winding of this magnet, lower contacts of the 
WON Springs over conductor 59, lower back con 
tact of relay 44 to ground at the upper front con 
tact of Irelay 9. The operation of magnet 62 
causes the shaft and brushes of the selector to 
be returned to normal position. Relay 43 re 
inains Operated, being locked through its inher 
lower front contact over conductor 26, through 
the inner lower back contact of relay 25 to ground 

on sleeve conductor 24. The impulses created by 
the dialing of the remaining digits of the called 
Subscriber's number are repeated by the upper 
contacts of relay 30 over the trunk T. to the 
main Office. s 

In case relay 35 has released prior to the Op 
eration of relay 43 on account of no idle trunk 
to the main office having been found by SWitch 
TH before the dialing of the first digit, a trunks 
busy tone is transmitted to the calling station, the 10 
Lipper conductor of line 20 being connected . 
through the upper winding of line relay 30, 
through the upper back contact of the “11th ro 
tary step’ Springs, the lowermost front contact 
of relay A9, the upper back contact of relay 35, 15 
Over conductor 96, through the Winding of relay 
9 and through the right winding of the busy 
tone transformer £6 to ground. Relay 97 oper 
ates, closing a circuit for operating relay 98 and 
the Operation of relay 98 closes a circuit for 20 
operating the “trunks-busy.' register 99. Upon 
the receiver being replaced at the calling station, 
the line relay 3 releases. Relay 43 then releases, 
thereby disconnecting the holding ground from 
sleeve conductor 24 to cause the release of the 25 
cut-off relay (not shown) of the calling line and 
the holding relay (not shown) of the line-finder 
LF. The line-finder LF is thereupon returned to 
normal in the usual well known manner. Relay 
49 also releases when the holding ground is dis- 30 
connected from sleeve conductor 24, the selector. 
repeater SR being normal in readiness for use 
On another call. 

ASSunning the trunk T. to have been seized as 
hereinbefore described, the line relay 20 of the 35 
incoming Selector IS in the main office responds 
to the first train of impulses repeated by line re- . 
lay 3 of selector-repeater SR, in the branch 
office to advance the brushes 2, 22 and 23 
to the corresponding level of the terminal bank, 40 
the first level of which is represented by the set 
of terminals 22 and the second level of Which 
is represented by the set of terminals 222. The 
release of relay 2 upon receipt of the first 
repeated impulse closes a circuit from battery 45 
through the winding of the vertical-stepping 
magnet 206, winding of relay 203, lowerfront con 
tact of relay 202 and back contact of relay 20 
to ground at the uppermost back contact of 
relay 24. The current in this circuit operates 50 
magnet 26 and relay 203. The operation of 
magnet 206 steps the brushes of Switch IS up 
to the first level of the terminal bank. When the 
Shaft of the Selector Switch moves out of its nor 
mal position, the vertical off-normal springs 55 
WON are actuated, thereby closing a circuit for 
operating relay 25 from battery through the 
winding of this relay, upper contacts of the WON 
Springs, front contact of relay 23 to ground 
at the uppermost front contact of relay. 202. Re- 60 
lay 25 closes a holding circuit for itself which 
includes the contacts of the rotary-stepping mag 
net 27 and its own upper front contact to the 
ground at the uppermost back contact of relay 
24. When relay 29 reoperates at the end of 65 
the first impulse, magnet 206 releases. Each 
Succeeding release- and reoperation of relay 20 
Causes a corresponding operation and release of 
magnet 295 thereby stepping the brushes 2 fl, 
2:2 and 23 up to the desired level of the bank. 70 
Relay 23 is slow in releasing and remains oper 
ated until all of the impulses corresponding to 
the first digit have been received. Relay 292 is 
also slow in releasing and remains operated dur 
ing the receipt of impulses by relay 20?. The 5 
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release of relay 203, after the last impulse of the 
first digit has been received, closes a circuit for 
operating the rotary-stepping magnet 297; this 
circuit is traced from battery through the wind 

5 ing of magnet 29, lower front contact of relay 
295, back contact of relay 293 to ground at the 
upper front contact of relay 292. The operation 
of magnet 29 advances the brushes 2 f, 22 and 
2 3 into engagement with the first set of termi 

10 nals in the previously selected level. Relay 205 
releases when magnet 207 operates and the re 
lease of relay 205 causes the release of magnet 
2. If the first set of terminals is idle, no fur 
ther operation of magnet 207 occurs; but if test 

15 brush 23 encounters a ground potential on the 
terminal which it engages, which potential in 
dicates that this set of terminals is busy, relay 
205 reoperates in a circuit from battery through 
its winding, upper contacts of the WON springs, 

20 back contact of magnet 207, conductor 20, low 
ern Ost back contact of relay 204, through test 
brush 23 to the grounded terminal. A parallel 
circuit path extends from conductor 20 through 
the Winding of relay 204, the lower contacts of 

25. the "11th rotary step' springs to ground at the 
upper front contact of relay 202; but relay 204 
is short-circuited and does not operate if the 
first Set of terminals is busy. The reoperation of 
relay 205 recloses the circuit for operating mag 

30, net 207, the brushes 2, 22 and 23 being 
thereby advanced to the next set of terminals. 
Relay 235 and magnet 207 repeat their cycle of 
Operations until the brushes engage an idle set 
of terminals at which time relay 24 operates 

35, in Series with the winding of relay 205; being 
marginal relay 205 does not reoperate. The op 
eration of relay 204 connects the ground at the 
upper front contact of. relay 202, through the 
lowermost front contact of relay 204 and through 

40 brush 23 to the test terminal of the selected 
Set to guard this set of terminals against seizure 
by any other selector. Relay 204 disconnects the 
incoming line conductors of trunk Tl from the 
Windings of line relay 20 and extends these 

45 conductors through brushes 2 and 22 to the 
line conductors of the selected trunk. Relays 
2 and 22 release, the ground for holding re 
lay 284 Oparated being supplied in usual manner 
from the Succeeding selector to which the seized 

50 Set of terminals is connected. W 
If the first digit is any other than 1 or 0, 

the connection over trunk T is extended through 
a Set of terminals represented by the terminals 
222, to a second selector S2-A. Upon receipt of 

55, the next train of impulses repeated over trunk 
T, the Selector S2-A operates to select the 
corresponding level and to hunt for and seize an 
idle trunk which leads to a connector such as C. 
The connector Coperatively responds successively 

60 to the next two trains of impulses repeated over 
trunk T; these impulses correspond to the last 
two digits of the called number and cause the 
Completion of the connection to the called sub 
Scriber's line. The called line is tested in the 

65 uSlal manner to determine whether it is idle or 
busy. If busy, a busy-tone is transmitted to the 
Calling Subscriber in the usual manner. If idle, 
a ringing circuit is closed to signal the called sta 

ition; and, upon removal of the receiver thereat, 
70 the talking circuit is established between the 

calling and called stations, all in the usual and 
Well knoWn nanner. - 
Upon the receiver of the calling station being 

placed upon the receiver hook to release the con 
75 nection, relay 39 of the selector-repeater re 

leases causing the return of the line-finder IF 
and Selector-repeater SR to normal as hereinbe 
fore described. The release of relay 30 also 
causes the release of the line relay (not shown) 
of the connector C, the holding ground being 5 
thereby disconnected from the sleeve conductor 
of selectors S2-A and IS in the main office 
to cause their return to normal in the usual 
manner. The connector C is also returned to nor 
mal in the usual manner upon the receiver at the 10 
called station being placed upon the receiver 
hook. 
If the first digit, dialed by the subscriber at 

Station X is 4, the called line may be in the 
branch Office or in the main office. In this case, 15 
the release of relay 3 closes a circuit for oper 
ating relay 4 f; this circuit is traced from bat 
tery through the winding of relay 4, uppermost 
back contact of relay 34, terminals 5 and 4 of 
terminal strip. 65, Segment 4 and commutator 20 
brush 63, upper back contact of relay 42, back 
contact of release magnet 62, lower back contact 
of relay 3, inner lower front contact of relay 
43, conductor 29, to ground at the middle upper 
back contact of relay 25. Relay 4f closes a cir-25 
cuit for operating relay 42. Relay 4 also closes 
a circuit for operating release magnet 62, from 
battery through the winding of magnet 62, lower 
contact of the WON springs, inner lower back 
contact of relay 34, inner lower front contact of 30 
relay 4 l, lower back contact of the "11th rotary 
step' Springs, uppermost front contact of relay 
43, to ground at the inner upper front Contact of 
relay 43. The operation of magnet 62 opens the 
operating circuit for relay 4, this relay now 35 
being held operated by a locking circuit from 
battery through its Winding and uppermost front 
contact, winding of relay 34, upper contact of the 
WON springs, conductor 55, inner lower back con 
tact of relay 49, conductor 26, and through the 
inner lower back contact of relay 25 to the hold 
ing ground on sleeve conductor 24; the winding 
of relay 34 is also operatively energized in this 
Circuit. The shaft and Selector brushes 5 to 9 
inclusive and commutator brush 63 are restored 45 
to normal due to the operation of release magnet - 
62. The magnet 62 and relays 4 and 34 are 
thereby released; relay 42 remains operated on 
account of the locking circuit through its Wind 
ing and inner lower front contact, over conductor 50 
55 through the inner lower back contact of relay 
49 to the sleeve conductor holding ground as 
hereinbefore traced. When the second digit is 
dialed, relay 3) responds as hereinbefore de 
Scribed to cause the advance of brushes 66 to 69 55 
inclusive and Commutator brush 63 up to the cor 
responding level and to repeat the impulses over 
trunk T. The second operation of the WON 
Springs closes a circuit for operating relay 48 
from battery through the winding of relay 48, 60 
middle contacts of the VON springs, back contact 
of the rotary-stepping magnet 61, over conductor 
8, through the uppermost back contact of relay 

45, lower front contact of relay 31, conductor 31, 
inner lower front contact of relay 43, conductor 65 
29 to ground at the middle upper back contact of 
relay 25. When relay 3 releases at the end of 
the Second train of dial impulses, the rotary 
stepping magnet 6 is energized in a circuit from 
battery through its winding, lowermost front, 70 
contact of relay 42, lowermost back contact of 
relay 4, uppermost front contact of relay. 48, 
lower back contact of relay 31, conductor 37, 
thence as above described to ground at the back 
contact of relay 25. The operation of magnet, 6. 
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steps the brushes 66, 67, 68 and 69 into engage 
ment with the first set of terminals in the level 
corresponding to the second digit dialed. The 
operation of magnet 6 causes the release of relay 
48 and the release of relay 48 causes the release 
of magnet 6. If this first set of terminals is 
busy, a guarding ground potential on the test ter 
minal is connected through brush 68, inner upper 
back contact of relay 25, middle lower back Con 
tact of relay 49, uppermost back contact of relay 
45 to conductor 58 to reoperate relay 48. This 
busy ground potential is also effective to short 
circuit the winding of relay 45. Relay 48 again 
closes the circuit for operating magnet 6f thereby 
advancing the brushes to the next set of termi 
nais. Relay 48 and magnet 6 thus repeat their 
cycle of operations to advance the brushes One 
step at a time until an idle set of terminals is 
reached; whereupon relay 45 operates, its Wind 
ing being energized in a circuit from battery 
through the Winding of relay 48, middle contact 
of the WON springs, back contact of magnet 5, 
conductor 58, winding of relay 45, upper front 
contact of relay 42, inner lower back contact of 
relay 41, lower back contact of the "11th rotary 
step’ springs, over conductor 27, through the 
uppermost front contact of relay 43, and over 
conductor 24, to the holding ground at the inner 
upper front contact of relay 43. Relay 48 is mar 
ginal and does not operate in series with the 
Winding of relay 45. If all trunks happen to be 
busy, the brushes are advanced beyond the tenth 
et of terminals and the “11th rotary step' 

springs become operated, thereby causing the 
successive release of relays 35 and 33 and the 
connection of the right Winding of buSy-tone 
transformer 46 through the front contact of 
these springs to the upper winding of line relay 
3. to transmit a busy-tone to the calling Station. 
Assuming that the first digit dialed is 4 and 

that the second digit dialed is any other than 
0, 1, 2 or 3, the terminal engaged by brush 69 is 
permanently connected to ground through a re 
sistance such as the resistance 80 associated with 
the set of terminals 79 representative of the 
ninth level of the terminal bank. In this case, 
with relay 45 operated, a circuit is closed from 
battery through the winding of relay 44, lower 
winding of relay 25, middle upper front Contact 
of relay 45, through brush 69 and resistance 89 
(or a similar resistance) to ground. Relay 44 
operates but relay 25 being marginal does not 
operate due to resistance 80. Relay 44 closes a 
circuit for operating relay 49 from battery 
through the winding of relay 49, lower front con 
tact of relay 44, over conductor 26 and through 
the inner lower back contact of relay 25 to hold 
ing ground on conductor 24. Relay 49 locks 
through its inner lower front contact to the Same 
ground and causes the release of relays 42 and 59. 
The release of relay 42 causes the release of re 
lay 45 and the release of relay 45 causes the re 
lease of relay 44. The release of relay 44 closes 
a circut for operating release magnet 62 fron 
battery through the winding of magnet 62, lower 
contacts of the VON springs, lower back contact 
of relay 44 to ground at the upper front contact 
of relay 49. The shaft and brushes of the Selec 
tor switch of the selector-repeater SR are there 
by restored to normal. The impulses Created by 
the dialing of the remaining digits are repeated 
by relay 30 over trunk T. to the main office to 
complete the connection to the called Station. 

If the first digit dialed is 4 and the second digit 
dialed is 2 or 3, the terminal engaged by brush 69 

of selector BS, upon seizure of an idle set of 
terminals in the corresponding level is connected 
directly to ground and the aforementioned oper 
ation of relay 55 is, in this case, effective to cause 
the operation of the marginal relay 25 as Well 
as the operation of relay 4. Being somewhat 
slow in operating, relay 9 remains normal. Re 
lay 25 closes a locking circuit from battery 
through its upper winding and inner upper front 
contact to the holding ground on conductor 24. 
The operation of relay 25 causes the release of 
relays 30 and 43, the release of relays 2, 45 and 
44, and the release of relay 58. Relay 25 also 
extends the taking conductors of line-finder LF 
through brushes 66 and 67 to the succeeding 
branch office switch which is connected to the 
seized set of terminals. Assuming the seized Set 
of terminals to be connected to the connector 
Switch BC, line relay is of this Switch operates, 
closing a circuit for operating the release relay 

2; and relay 2 connects ground through its 
lowermost front contact over sleeve conductor 

9, through brush 68 and the middle upper front 
contact of relay 25 to sleeve conductor 24 thereby 
maintaining a holding ground on this conductor 
after the release of relays 3 and 43. The line 
relay el of connector BC responds to the in 
pulses created by the dialing of the last two digits 
of the called number. The first release of relay 

closes a circuit from battery through the 
winding of the vertical-stepping magnet 
winding of relay 23, normally closed contacts of 
the vertical off-normal Springs WON, upper front 
contact of relay 82, to ground at the back con 
tact of relay is . The operation of magnet f 4 
steps the brushes , 2 and 3 up to the first 
level of the terminal bank thereby operating the 
WON springs; the circuit for energizing magnet 

4 and relay 3 is now traced through the front 
contact of relay 3 and the lower front contact 
of the WON Springs. The reoperation of relay 
| at the end of the first impulse causes the 
release of magnet 4. Each succeeding release 
and reoperation of relay in response to addi 
tional impulses in the same train causes the re 
operation and release of magnet 4 to advance 
the brushes to the level corresponding to the 
digit dialed. Relay A2 is slow in releasing and 
remains operated during receipt of dial impulses. 
Relay 3 is also slow in releasing so that it re 
mains operated until the last impulse of the train 
has been received. When the first impulse of the 
train corresponding to the last digit of the called 
number is received by relay , a circuit is closed 
from battery through the winding of rotary-step 
ping magnet S 5 and lower back contact of relay 
48 in parallel with battery through the winding 
of relay 5, then through the inner back con 
tact of relay , back contact of relay 03, lower 
front contact of the VON Springs, and through 
the upper front contact of relay 02 to ground at 
the back contact of relay f . The rotary-step 
ping magnet 5 operates to advance the brushes 

, 2 and 3 into engagement with the first 
set of terminals in the Selected level and relay 05 
operates to connect the Winding of test relay 9 
to the sleeve or test brush 3. The upper front 
contact of relay 5 maintains tha energization 
of this relay and imagnet 5 independently of 
the inner back contact of test relay . The 
reoperation of relay at the end of the first 
impulse of the last train causes the release of 
magnet 5. Each Succeeding release and re 
operation of relay, 8 in response to impulses cre 
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ated by the dialing of the final digit of the called 
number causes the operation and release of mag 
net f 5 to advance the brushes , 2 and 3 
into engagement with the corresponding set of 
terminals. Relay 65, being slow in releasing, re 
mains. Operated between impuluses and long 
enough after the brushes if , 2 and 3 have 
engaged the terminals of the called line to insure 
the operation of test relay f GT if the test terminal 
is connected to ground due to the line being 
busy. If relay operates, it locks through the 
inner back contact of relay O5 and its own lower 
front contact to ground at relay 2. The oper 
ation of relay 9 connects the right winding of 
busy-tone transformer ff0 through its upper con 
tact to the lower talking conductor of the con 
nector thereby transmitting a busy-tone to the 
calling station. If the selected line is idle, relay 

remains normal and the release of relay 5 
closes a circuit fron battery through the Winding 
of the cut-off relay (not shown) of the called line 
which is represented by line 20 through the test 
terminal and brush f3, outer back contact of 
relay 5, upper Winding of relay 98, and through 
the outer back contact of relay 07 to ground 
at relay G2. Relay 98 operates due to the en 
ergization of its upper winding in this circuit 

40 

45 

50 

Sufficiently to close its inner lower front contact 
and thus energize its lower winding in a circuit 
over conductor f to ground at the inner lower 
front contact of relay 02. Relay O8, when fully 
operated, connects a holding ground through its 
lowermost front contact to the sleeve brush 3 
to hold the cut off relay of line f2) operated and 
closes a signaling circuit from the ringing cur 
rent source f8, through the uppermost front 
contact of relay 08, upper winding and lower 
back contact of the tripping relay 06, middle 
lower front contact of relay 08, brush 2 over 
the line 20 and through the ringer at station Y, 
back through brush fi and the inner upper front 
contact of relay 08 to ground at the upper back 
contact of relay O6. When the receiver is re 
moved at station Y to answer the call, relay - 06 
operates, closing a locking circuit from battery 
through its lower winding and inner lower front 
contact over conductor to ground at relay 
f02. With relay O6 operated, talking current is 
Supplied to the called station Y in a circuit from 
battery through the upper winding of relay 04, 
through the uppermost front contact of relay 
f06, the inner upper front contact of relay O8, 
brush ff, over the called line 20 and through 
station Y, back through brush 2, middle lower 
front contact of relay 08, lowermost front con 
tact of relay foG and through the lower winding 

- of relay 04 to ground. Relay O4 operates 
thereby connecting ground through its lowermost 
front contact to conductor So as to hold relays 
06 and fo8 operated until relay 04 also releases 

in case the connection is released by the calling 
- Station before it is released by the called station. 

Relay 04 also reverses the connection between 
... the calling line and the windings of relay 0 as 

70 

a supervisory indication that the call has been 
answered. The talking current is transmitted 
through condensers 100. 
... When the receiver at the calling station is 
replaced upon the receiver hook, relay of releases 
and when the receiver at the called station is re 
placed upon the receiver hook relay 04 releases. 
The release of relay of causes the release of 
relay 92 thereby disconnecting the holding 
ground from conductor 09. Relay 25 of the 
selector-repeater SR, the holding relay (not 
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shown) of the line-finder LF, and the cut-off 
relay (not shown) of the calling line 20 are 
thus released and the line-finder LF is thereupon 
restored to normal in the usual manner. The 
release of relay 25 closes a circuit for operating , 
the release magnet 62 to restore the selector BS 
to normal. The circuit for operating magnet 62 
is traced from battery through the winding of 
magnet 62, lower front contact of the WON 
Springs, conductor 59, lower back contacts of re 
layS 43 and 30, to ground at the middle upper back 
contact of relay 25. Restoration of springs WON 
when the selector reaches normal, opens the cir 
cuit through the winding of release magnet 62. 
The release of both relays O2 and 04 of the con 
nector BC causes the release of relays fos and 08 
and the operation of release magnet 6 whereby 
the connector switch is restored to normal in 
the usual manner. 

If the first digit dialed by the calling sub- 20 
Scriber is 0, to obtain connection with an opera 
tor, the brushes of selector BS are advanced up 
to the tenth level. Upon release of relay 3 a. 
circuit is closed from battery through the wind 
ing of relay 42, inner upper back contact of relay 25 
34, Segment of O of commutator 64 and brush 63, 
upper back contact of relay 42, back contact of 
release magnet 62, lower back contact of relay 
3, conductor 3, inner lower front contact of 
relay 43, over conductor 29 to ground at relay 25. 

O 
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30 
Relay 42 operates in this circuit and closes a lock 
ing circuit as hereinbefore described. Relay 48 
having been operated by the actuation of the 
WON Springs, the operation of relay 42 closes the 
circuit for energizing the rotary-stepping magnet 35 
6? as hereinbefore described. The brushes 66, 67, 
68 and 69 are advanced into engagement with 
the first set of terminals in the 'O' level of selec 
tor BS. If the first set of terminals is busy, 
relay 48 and magnet 6 effect the further ad 
Vance of the brushes until an idle set of termi 
inals is reached and relay 45 is operated as here 
inbefore described. The terminal With which 
brush. 69 is in contact being connected directly to 
ground, relays 25 and 44 both operate and the 45 
connection is extended over the trunk which is 
connected to the seized set of terminals to the 'O' 
Operator's position. This trunk circuit (not 
shown) is arranged so that the release of the con 
nection is controlled jointly by the operator and 50 
the calling subscriber. (If no trunk were pro 
Vided directly from the branch office to the 'O'. 
Operator's position, the terminal with which brush 
69 is in contact would be connected to ground 
through a resistance. So, as to cause the opera- 55 
tion of relay 44 without causing the operation of 
relay 25; in this case relay 49 is operated and the 
call is completed over the main-office trunk, 
through the 'O' level of the incoming selector 
ISI, Over a trunk to an operator's position, the 60 
brushes of Selector BS being restored to normal 
as hereinbefore described.) 

If the calling Subscriber dials a special service 
three digit code, the first two digits of which 

O) 

- are 11, the brushes of incoming selector. IS in 65 
the main office and the brushes of selector BS 
of the Selector-repeater SR, are advanced to 
the first level. The selector IS thereupon selects 
an idle trunk leading to an auxiliary first selector 
ASf; but the brushes of selector BS f are imme- 70 
diately restored to normal, the circuit for oper 
atting release magnet 62 being from battery. 
through its Winding, lowermost contacts of the 
VON Springs, lowermost back contacts of relays 
47 and 34, Segment and commutator brush 75 
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63, upper back contact of relay 42, back con 
tact of magnet 62, lower back contact of relay 
3, inner lower front contact of relay 43, to 
ground at the middle upper back contact of re 
lay 25. This circuit is opened by the opera 
tion of magnet 62 but the winding of magnet 
62 is held operated until the shaft of selector 
BS reaches its normal position by a circuit 
from the winding of magnet -62, through the 
lower contacts of the WON Springs and front con 
tact of magnet 62, through the lower back con 
tact of relay 3, conductor 37, inner lower front 
contact of relay 43, conductor 29, to ground at 
the middle upper back contact of relay 25. When 
the shaft and brushes of Switch BS reach nor 
mal, this circuit is opened at the WON Springs 
but magnet 62 is now held operated in a circuit 
Which includes the inner lower front contact of 
relay 50, lower winding and inner back contact of 
relay 4, front contact of magnet 62, lower back 
contact of Irelay 3, thence to the ground at relay 
25. Relay Ál operates sufficiently to close a cir 
cuit through its upper Winding and front con 
tact, over conductor 55, through the inner lower 
back contact of relay 49, over conductor 25, to 
the holding ground on conductor 24. The cur 
rent through the upper winding of relay 4 com 
pletes the operation of this relay, thereby caus 
ing the release of magnet 62. The dialing of 
the second digit of the number 110 or 119 Once 
again advances the brushes of selector BSA to 
the first level; the repeating of the impulse cre 
ated by the dialing of the second digit 1 over 
trunk T. to the main office causes the Opera 
tion of the auxiliary first selector AS in the 
main Office to select an idle trunk in the first 
level leading to a special-Service-code Selector 
SCS. Relay 42 of selector-repeater SR is op 
erated, as soon as relay 3 releases, by the cur 
rent in a circuit which includes the lower front 
contact of relay 4, lowermost back contact of 
relay 34, segment and commutator brush 63, 
thence to ground at relay 25 as above traced. 
The inner lower front contact of relay 42 closes 
before this operating circuit is opened at the 
upper back contact of relay 42 so that relay 42 
locks through its inner lower front contact and 
the inner lower back contact of relay 49, over 
conductor 26 to the holding ground on con 
ductor 24. Relay 48 having been operated, as 
hereinbefore described, the operation of relay 42 
Starts the rotary trunk-hunting operation of Se 
lector BS. Upon seizure of an idle trunk in 
the first level, relay 45 is operated thereby con 
necting the Windings of relays 44 and 25 in 
series to brush 69 as hereinbefore described. Re 
lays 44 and 25 do not operate since the selected 
set of terminals are connected to a special-serv 
ice-code selector such as BSCS. Relay 45 closes 
a circuit from ground at the middle upper back 
contact of relay 25, conductor 29, lower front 
contact of relay 39, inner upper back contact of 
relay 24, inner lower front contact of relay 45, 
resistance 35), brush 6 of selector BS, middle 
upper back contact of relay 54 of selector BSCS, 
and through the upper winding of line relay 5 
to battery. Relay 5 operates, closing a circuit 
for operating the release relay 52. Relay 52 
connects ground through its outer upper front 
contact, over sleeve conductor 59, through brush 
$3, inner upper back contact of relay 25, middle 
lower back contact of relay 9, uppermost front 
contact of relay 35, to the sleeve conductor 24 
of the selector-repeater; relay 52 also connects 
ground through its inner upper front contact, 
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the upper normally closed contact of the “11th 
rotary Step’ Springs, uppermost back contact of 
relay 54, brush 66 of selector BS, inner upper 
front contact of relay 45, uppermost back con 
tact of relay 44, through the winding of release is 
relay 43 of selector-repeater SR to battery; re 
lay 43 is thus held operated under control of the 
succeeding Selector in the branch office. The 
response of relay 30 to the impulses created by 
the dialing of the third digit of the Special 0 
three digit code is effective to repeat these im 
pulses through its lower front contact to the 
line relay 5 of the special-service-code selector 
BSCS in the branch office and through its upper 
front contact to the line relay of the Special- is 
Service-code selector SCS in the main office. The 
release of line relay 5 of selector BSCS closes 
a circuit from battery through the winding of 
vertical-stepping magnet 60, Winding of relay 
:53, lower front contact of relay 52, back con- 20 
tact of relay 5, to ground at the inner upper 
back contact of relay 54. Magnet 60 operates, 
advancing the shaft and brushes to the first level 
of terminals. The WON Springs are actuated 
when the shaft moves out of its normal position 25 
and with relay 53 operated, a circuit is closed 
from battery through the winding of relay 55, 
upper contact of the WON springs, front contact 
of relay 53, over conductor 59, to ground at 
the upper front contact of relay f 52. Relay 55 30 
locks independently of the continued operation 
of relay 53 through the back contact of the 
rotary-stepping magnet 6 and the upper front 
contact of relay 55. The reoperation of relay 
5 at the end of the first impulse causes the 35 
release of magnet 6). Each Succeeding release 
and reoperation of relay 5 in response to the 
third digit dialed by the calling Subscriber causes 
a corresponding operation and release of magnet 
66 to advance the brushes up to the desired level 40 
of the terminal bank. Being slow in releasing, 
relay 52 remains operated during the receipt 
of dial impulses by relay 5. Relay 53 is also 
slow in releasing and remains Operated until 
the last of the train of impulses has been re- 45 
ceived by relay 5. When relay 53 releases, a 
circuit is closed from battery through the wind 
ing of rotary-stepping magnet 6, lower front 
contact of relay 55, back contact of relay f s3 
over conductor f39 to ground at relay 52. The 50 
operation of magnet 6f steps the brushes 66, 
46, 58 and 69 into engagement with the first 
set of terminals in the selected level. The Oper 
ation of magnet 6 causes the release of relay 
55 and the release of relay 55 causes the re- 55 

lease of magnet 6. If the trunk connected to 
the first set of terminals is busy, a ground po 
tential is encountered by brush 68 thereby caus 
ing the reoperation of relay 55 and magnet 6. 
The circuit for reoperating relay 55 is traced 60 
from battery through its Winding, upper con 
tact of the WON springs, back contact of mag 
net 8 , lower back contact of relay 54, through 
brush 68 to the busy ground potential. As long 
as brush f38 encounters a busy ground potential, 65 
relay 55 and magnet 6 repeat their cycle of 
operations. When an idle trunk is found, relay 
a 5A operates due to the energization of its wind 
ing in a circuit from battery through the wind 
ing of relay 55, upper contact of the WON 70 
springs, back contact of magnet 16, winding of 
relay 54, lower back contact of the "11th rotary 
step’ springs to ground at relay 52. If the 
third digit dated is any other than 1, 9 or 0, 
the terminal with which brush 69 is in engage- is 
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ment, is connected to ground through a resist 
ance. Such as 8 associated with the set of ter 
minals 2 which represents the second level of 
the terminal bank and this connection is ex 
tended from brush 69 through the inner lower 
front contact of relay 54, over conductor 58 
through brush 69 of selector BS, thence through 
the windings of relays 25 and 44 as hereinbefore 
described. Relay 44 operates and closes a cir 
cuit for operating relay 49, the selector switch 
BSf being thereby restored to normal as herein 
before described. The Special-Service-code. Se 
lector SCS in the main Office having been ad 
Vanced to that One. Of the levels 2 to 8, inclu 
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to a line the ring conductor of which becomes 

sive, which corresponds to the third digit dialed, 
the call is completed over an idle trunk in this 
level to a Special service operator or to an inter 
cepting operator if the code dialed is not in use. 
If, however, the third digit dialed is 9, the ter 

20. minal with which brush 69 is in engagement 
is connected directly to ground thereby causing 
the operation of both of relays 25 and 44 of 
Selector-repeater SR; the main office trunk is 
thereupon released and the calling line is con 
nected through brushes 65 and 67 of selector BS, 
thence through the upper front contacts of relay 
54 and through brushes f66 and 67 of the 

special-service-code selector BSCS to a trunk 
Which terminates in a reverting call Selector 
(code 119). If the third digit dialed is 0 (code 
110), the brushes of selector BSCS are raised 
to the tenth level thereby immediately connect 
ing ground to the control conductor 58 by the 
actuation of the level springs 57. 

5: and 44 of selector-repeater SR are thus operated 
Relays 25 

to cause release of the trunk to the main office 
before the main-office service-code Selector SCS 
has selected an idle trunk in its tenth level. 
Should a preliminary impulse have accidentally 

preceded the dialing of the service codes 110 or 
119, the brushes of switch BSCS are also ad 
vanced to the first level and an idle trunk selected 
in this level to extend the call to an auxiliary 
special-service-code selector represented by 
BASCS which is in all respects similar to the 
SWitch BSCS except that the terminals of the 
first level connect to trunks to an intercepting 
operator. All other levels of the bank of Switch 
BASCS are multiplied to the corresponding levels 
of the switch BSCS. 

If the trunking arrangement of Fig. 4 is modi 
fied by omitting special-service-code selectors 
in the branch office so that reverting calls (code 
119) and toll recording calls (code 110) are com 
pleted through the main office, numbers from 
4100 to 41.99, inclusive, are assigned to the main 
office. In this case the terminals of level 
representative of the first level of the bank of 
SWitch BSF are connected as shown for the 
terminals of level 9 and the lower front contact 
of relay. A is connected to the winding of relay 
49 instead of to the winding of relay 42, so that 
the selector BS f is released in response to the 
dialing of each of the first two digits (11) of 
the special-service code. The Operation of re 
lay prevents the further operation of selector 
BS; and the call is completed over a trunk to the 
main office. 

In case a Selector-repeater becomes connected 
to a line which is permanently short-circuited or 

permanently grounded, a permanent signal 
alarm circuit (not shown) is closed by the in 
corning first selector in the main - office in Well 

- known manner. To transfer the permanent sig 

Or in the branch office. 
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nal indication from the main office to the branch 
office and free the trunk to the main office, the 
maintenance attendant in the main office opens 
the connections between the conductors of the 
trunk and the line relay of the incoming Selector 
and connects battery through not more than 200 
ohms resistance to the tip conductor of the trunk 
thereby operating relay 36. Relay 36 locks 
through its lower winding and front contact to 
the holding ground on conductor 24 and causes 1() 
the release of relays 33 and 35. Relay 36 also 
connects ground to the conductor Connecting to 
the alarm apparatuS 52 thereby causing a perma 
nent signal condition to be indicated in the 
branch office. Relay 36 is slow in operating sol 
that it does not operate when relay 3 releases 
after the dialing of each digit and before relay 
38 has had time to reoperate or When relay 38 
releases momentarily due to the usual reversal of 
current over the trunk when the Called Sub- 20 
Scriber answers. If the trunk Selected by Switch 
TH is open, a permanent signal condition. On the 
calling line is ineffective to cause the operation 
of the permanent signal indicator in the main 
Office. 2: 

Referring to Fig. 5, the trunking arrangement 
provides for a total of eight thousand five-digit 
Subscribers' numbers in a main office and a 
branch office, all of these numbers having the 
digit 4 as the first digit. Numbers from 42000 33 
to 43999, inclusive, are assigned to the branch 
office and numbers from 44000 to 4.9999, inclusive, 
are assigned to the main Office. The branch Office 
is equipped with special-service-code selectors 
for completing toll recording and reverting calls. 35 
the commutator connections and the terminal 
bank arrangement for the Selector BS of the 
selector-repeater SR are the same for the trunk 
ing arrangement of Fig. 5 as for the trunking 
system of Fig. 4. As in the system represented 4 
in Fig. 4, the selector-repeater SR is arranged 
to absorb. One... digit and the dialing of a maxi 
mum of two digitS is required to determine 
whether a called number is located in the main 

Since the line numbers 45 
are five-digit numbers, third selectors are pro 
vided in both the main and branch. Offices. In 
the branch office, the selector Switch BS of the 
Selector-repeater SR has access through the ter 
minals in the Second and third levels of its bank 5t 
to third selectors which are represented by BS3. 
The branch-office third selectors have access 
through all levels of their banks to connectors 
which are represented by BC. In the main office 
the incoming Selectors, represented by ISA, have 55 
access through the terminals of the first level to 
auxiliary first selectors through the terminals of 
the fourth level to second selectors which are 
represented by S2, and through the terminals of 
all other levels except the tenth level to incoming 60 
Selectors in other offices of the System. The Sec 
Ond Selectors have access through the terminals 
of levels 4, 5, 6, 7, 8 and 9 to third selectors, such 
as S3; and the third selectors S3 have access to 
connectors which are represented by C. The op- 65 
eration of a System arranged as shown in Fig. 5 
is similar to the operation of the system dis 
closed in Figs. 1, 2, 3 and 4 except that on branch 
office calls a third selector is included in the con 
nection. The operation of the branch-office 70 
third Selector BS3 is similar to that of the main 
office Selector IS. . . . . 

Referring to Fig. 6, the trunking arrangerinent, 
provides for a total of eight thousand five-digit 
subscribers' numbers in a main and a branch of 
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BS3 and S3-A are thereby stepped up to the fice, all of these numbers having the digit 4 as 

the first digit. Numbers from 42000 to 42099, in 
clusive, and from 42600 to 42999, inclusive, are 
aSSigned to the branch office and numbers from 
42100 or 42599, inclusive, and from 43000 to 
4.9999, inclusive, are assigned to the main office. 
Numbers having any one of digits 2, 3, 5, 6, 7, 8 or 
9 as the first digit are assigned to subscribers in 
other Offices of the system, calls to Such offices 
being routed through the main office shown. 
Special-service-code selectors are provided in the 
branch office for completing toll recording and 
reverting calls. The cross connections for the 
commutator segments of selector-repeater SR 
are the Same for the trunking arrangement of 
Fig. 6 as for the trunking arrangement of Fig. 4, 
as shown in Fig. 1. The terminals of levels i, 2 
and O of Selector Switch BS are connected the 
Sane for the trunking arrangement of Fig. 6 as 
are the terminals of these levels for the trunking 
arrangement of Fig. 4 as shown in Fig. 1; and 
the terminals of levels 3 to 9, inclusive, are con 
nected the Same as shown for the terminals of 
level 9 in Fig. 1. The branch-office third selector 
BS3 of Fig. 6 is similar to the Special-service-code 
selector BSCS shown in Fig. 2 except that the 
foLIrth or control terminal of the Sets of terminals 
in levels , 2, 3, 4 and 5 are connected to ground 
through a resistance such as resistance 80 in Fig. 
1; and the control terminal of the sets of ter 
ninals in levels 6, 7, 8, 9 and 0 are connected 
directly to ground. The selector-repeater SR is 
arranged to absorb one digit and the dialing of a 
maximum of three digits is required to determine 
Whether a called number is located in the branch 
office or is to be completed over a trunk to the 
main office. If the first digit of the number 
dialed is any other than 0, or 4, it is immediate 
ly determined that the call is for a subscriber in 
Some office other than the branch and main of 
fices and is to be completed over a trunk to the 
main office; the switch BS f is, therefore, im 
mediately restored to normal and rendered non 
i.esponsive to further dialing, the dial impulses 
Cf the Succeeding digits of the called number be 
ing repeated over the trunk to the main office. 
If a special-service-code 11X (X being any digit 
from 0 to 9) is dialed, the call is completed as 
hereinbefore described for similar calls in the 
System represented in Fig. 4. If the digit 0 is 
dialed, the call is completed over a trunk from 
the tenth or O level of the bank of Switch BS, 
the trunk to the main office being immediately 
released. If the first digit of the number dialed 
is 4, the selector BS is restored to normal and 
the incoming selector IS extends the connection 
through a set of terminals in the fourth level to 
an idle second selector S2. If the next digit 
dialed is any other than 2 the Selector BS is re 
Stored to normal a Second time and rendered 
non-responsive to further dialing, the call being 
for a station located in the main office; but if 
the next (second) digit dialed is 2, the selectors 
BS and S2 are each advanced to hunt for an idle 
trunk in the Second level of their banks; the trunk 
selected by BS leads to a branch-Office third 
Selector BS3 and the trunk selected by the main 
Office selector S2 leads to a main office third 
Selector S3-A. The impulses corresponding to 
the next (third) digit of the number dialed, are 
repeated over the trunk to the main office to 
Selectively operate the third selector S3-A and 
are also repeated over the trunk selected by 
switch BS to operate the branch-office third 
selector BS3. The brushes of each of selectors 
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level corresponding to the third digit and then 
automatically advanced from One set of ter 
minals to another in that level until an idle 
trunk is encountered. If this third digit is 1, 2, is 
3, 4, or 5, the potential encountered by the fourth 
or control brush of the selector BS3 is such as to 
cause the release of switches BSA and BS3, and 
the connection is extended through the brushes 
of selector S3-A and an idle trunk in the select- 10 
ed one of levels , 2, 3, 4 or 5 to a connector SWitch 
C. The Switch C then responds to the dialing of 
the last two digits of the number of the called 
station to complete the desired connection. If 
the brushes of selector BS3 are advanced to one 15 
of levels 6, 7, 8, 9 or 0, the potential encountered 
by the fourth or control brush of this selector is 
such as to cause the release of the trunk to the 
main office, the connection being extended 
through the brushes of selector BS3 and the 20 
Selected trunk to a connector Switch. BC. The 
connector BC responds to the dialing of the last 
two digits of the called subscriber's number to 
complete the desired connection. - 

Referring to Fig. 7, the trunking arrangement 25 
provides for a total of 9800 five-digit subscribers' 
numbers in a main and a branch office, all of 
these numbers having the digit 8 as the first 
digit. The numbers from 82200 to 82599, inclu 
sive, are assigned to the branch office: the num- 30 
bers from 80000 to 81999, inclusive, and from 
82600 to 89999, inclusive, are assigned to the 
main office. Special-Service-Code Selectors are 
provided in the branch office for completing toll 
recording and reverting calls. The Selector- 35 
repeater SR is arranged to absorb two digits and 
the dialing of a maximum of three digitS is re 
quired to determine whether a called number is 
located in the branch office or is to be completed 
over a trunk to the main office. The segments of 40 
the commutator of SWitch BS? of Selector-re 
peater SR are connected as shown in Fig. 10. 
The terminals of levels and O of selector BS 
are connected the same for the trunking arrange 
ment of Fig. 7 as for the trunking arrangement 45 
of Fig. 4 as shown in Fig. 1; the terminals of 
levels 2, 3, 4 and 5 of selector BS are connected 
the same as shown for level 2 in Fig. 1; and the 
terminals of levels 6, 7, 8 and 9 are connected 
the same as shown for level 9 of Fig. 1. If the 50 
first digit dialed is any other than 0, 1 or 8, 
it is immediately determined that the call is for 
a Subscriber in Some office other than the branch 
and main offices and is to be completed over a 
trunk to the main office; the switch BS is there- 55 
upon restored to normal and rendered non-re 
Spolisive to further dialing, the dial impulses of 
the Succeeding digits of the called number being 
repeated over the trunk to the main office. If the 
first digit is 0 the call is completed over a trunk 60 
from the tenth or 8 level of the bank of Switch 
BS, the trunk to the main office being immedi 
ately released. if one of the three-digit special 
Service codes having for the first two digits is 
dialed, the Selector-repeater SR operates as here- 65 
inbefore described for a similar call in the system 
shown in Figs. 1, 2, 3 and 4. If the first digit 
dialed is 8, selectors BS and IS? are advanced 
to the eighth level and relays 4 and 34 of the 
selector-repeater SR are operated, as hereinbe- 70 
fore described when the first digit is 4 on a call 
in the System according to Fig. 4; but in this 
case, relay does not cause the immediate op 
eration of relay 42. When the second digit is 
dialed (8 having been the first digit) selectors 75 
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BSI and S2 advance their brushes to the corre 
sponding level. If the second digit is any other 
than 2, relay 49 is operated to cause the release 
of Switch BS and render this switch non-respon 
sive to the dialing of the succeeding digits of the 
callied subscriber's number; the connection is 
ompeted over the trunk to the main office 

through selectors IS, S2 and S3-B. But if the 
second digit dialed is 2 relay 42 is operated to 
cause the operation of the release magnet 62 and 
thereby again restore switch BS to normal; 
and selector S2 in the main office is operated to 
select an idle third selector S3-A. Relays 4f 
and 33 release. When switch BSA reaches normal; 
and when the third digit is dialed, the brushes of 
each of Switches BSF and S3-A are advanced 
to the corresponding level and both of these Se 
lectors hunt for and select an idle set of termi 
nals in that level. If the third digit is 2, 3, 4 or 5, 
the fourth or control brush 69 of selector BS 
is in engagement with a terminal connected di 
rectly to ground, thereby causing the operation 
of relays 25 and 44, the release of the trunk to 
the main office, and the completion of the de 
sired connection to the called line in the branch 
office. But if the third digit is 6, 7, 8 or 9, the 
brush 69 is in engagement with a terminal Con 
nected to ground potential through a resistance 
similar to resistance 80 in Fig. 1. Relay 44 op 
era, ties out relay 25 remains normal; the Switch 
ES is again released and the connection is con 
pleted through switches ISI, S2, S3-A and a 

5 

... digit are assigned to other offices. 

connector C in the main office. 
Referring to Fig. 8, the trunking arrangement 

- provides for a total of 8000 six-digit subscribers' 
ninbers in a main and a branch office, all of 
these numbers having the digits 82 as the first 
two digits. Numbers from 824000 to 824999, in 
clusive, are assigned to the branch office. Num 
bars from 822000 to 823999, inclusive, and from 
825000 to 82.9999, inclusive, are assigned to the 
main office. Numbers having 80, 81, 83, 84, 85, 
86, 87, 88 and 89 as the first two digits, as well 
as numbers having 2, 3, 4, 5, 6, 7 and 9 as the first 

Special 
service-code selectors are provided in the branch 
office for use in completing toll recording and 
reverting calls. The Operation of the branch 
office fourth selector BS4 is similar to that of the 
incoming selector IS? in the main office. The Se 
ector-irepeater SR is arranged to absorb two 
digits and the dialing of a maximum of three 
digits is required to determine whether a called 
lire is located in the branch office or is to be 
co;apleted over a trunk to the main office. The 
segments of the commutator of switch BS? of 
Selector-repeater SR are connected as Shown in 
gig. 10. The terminals of levels l and 0 of se 
lector BSA are connected the same for the trunk 

60 i arrangement of Fig. 8 as for the trunking 
arrangement of Fig. 4 as shown in Fig. 1; the 
teiniinals of level 4 are connected the same as 
the terminals of level 2 of Fig. 1; and the termi 
nals of levels 2, 3, 5, 6, 7, 8 and 9 are connected 
the Saine as the terminals of level 9 of Fig. 1. If 
the first digit dialed is 2, 3, 4, 5, 6, 7 or 9, relay 49 
of selector-repeater SR is operated as hereinbe 
fore described and the call is completed over a 
trunk to the main office. If the first digit is 0 
or if a, three-digit special-service-code (having 
ill as the first two digits) is dialed, the call is 
completed as hereinbefore described for a similar 

- call in the System shown in Figs. 1, 2, 3 and 4. 

s 
If 8 is the first digit dialed, selectors BS and 
ISF are each advanced to the eighth level. Re 
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lays 4 and 34 of the selector-repeater SR are 
operated and switch BS? is restored to normal. 
The Selector IS. Selects an idle trunk in the 
eighth level leading to a second selector S2-A. 
If the next (second) digit dialed is 0, 1, 3, 4, 5, 6, 5 
7, 8 or 9 (8 having been the first digit), relay 49 
Of Selector-repeater SR is Operated and the call 
is completed over the trunk to the main office 
through Selectors IS and S2-A and a trunk to 
a distant office. If the second digit is 2 (8 hav- 10 
ing been the first digit) the Switch S2-A selects 
an idle trunk is the Second level leading to a third 
selector S3, relay 42 of selector-repeater SR is 
operated, and the SWitch BS is again restored to 
IOrnal. When the third digit is dialed (82 hav- 15 
ing been the first two digits) selector BS is 
again directively advanced to a corresponding 
level and relay 42 having been operated, an idle 
trunk is selected in that level leading to a fourth 
Selector ES5 in the branch office. The third Se- 20 
lector SS is also directively advanced to the level 
COIreSpo!ding to the third digit and an idle trunk 
Selected in that level. If the level selected by 
switches BS and S3 is any one of levels 2, 3, 5, 
6, 7, 8 or 9, the brush 69 of selector BS is in 25 
engagerinent With a terminal which is connected 
to ground potential through a resistance such as 
resistance 8' shown in Fig. 1; in which case, 
relay 46 of the Selector-repeater SR operates and 
relay 25 remains normal. Switch BS is thereby 30 
returned to normal and the call is completed 
over the trunk to the main office through selec 
torS IS, S2-A, S3 and S4 and a connector C. 
If the level Selected by Switches BS and S3 is the 
fourth level, brush. 69 is in engagement with a 35 
terminal connected directly to ground, in which 
case relays 25 and 44 are both operated, the trunk 
to the main office is released, and the call is com 
pleted through the selector BS4 and a con 
nector BC. 40 

Referring to Fig. 9, the trunking arrangement 
provides for a total of 8000 six-digit subscribers' 
numbers in a main and a branch office, all of these 
numbers having the digit 82 as the first two digits. 
Numbers from 823000 to 823099, inclusive, and 45 
from 82.3600 to 823999, inclusive, are assigned to 
the branch office. Numbers from 822000 to 
822999, inclusive, from 823100 to 823599, inclu 
Sive, and from 824000 to 82.9999, inclusive, are as 
signed to the main office. Numbers having 2, 3, 50 
4, 5, 6 or 7 as the first digit and numbers having 
80, 81, 83, 84, 85, 86, 87, 88 or 89 as the first two 
digits are assigned to other offices and calls to 
Such numbers are completed through the main 
office. Numbers having 9 as the first digit are as- 55 
Signed to another office, direct trunks to this 
other office being connected to the terminals of 
the ninth lever of selector BS f. Special-service 
code selectors are provided in the branch office 
for completing toll recording and reverting calls. 60 
The branch office fourth selector BS4 is similar 
to the branch office special-service-code se 
lector BSCS shown in Fig. 2; the fourth or con 
trol terminal of each set of terminals in levels , 2, 
3, 4 and 5 is connected to ground potential through 65 
a resistance such as resistance 80 in Fig. 1 and 
the control terminals in each of levels 6, 7, 8, 9 
and 0 are connected directly to ground. The 
Segments of the commutator of selector BS are 
COInn8cted as shown in Fig.11. The terminals of 70 
levels and 0 of selector BS f are connected the 
same as the terminals in these levels as shown 
in Fig. 1; the terminals of level 3 are connected 
as shown for level 2 in Fig. 1; the terminals of 
leveis 2, 4, 5, 6, 7 and 8 are connected as shown 75 
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for level 9 in Fig. 1; and the terminals of level 
9 are connected as shown for level 0 in Fig. 1. 
If the first digit dialed is 2, 3, 4, 5, 6 or 7, relay 
49 of selector-repeater SR is operated as herein 
before described and the call is completed over 
a trunk to the main office. If the first digit is 0 
or if a three-digit Special-service-code (having 11 
as the first two digits) is dialed, the call is Com 
pleted as hereinbefore described for similar calls 
in a systein arranged according to FigS. 1, 2, 3 
and 4. If 9 is the first digit dialed, relay 42 is op 
erated through commutator brush 63 and seg 
ment 9 to cause the selector BS to trunk hunt 
immediately. Upon selection of an idle trunk in 
the ninth level, control brush 69 is in engagement 
With a terminal connected directly to ground po 
tential so that relays 25 and 44 both operate. The 
trunk to the main office is thereby released and 
Succeeding digits are transmitted directly from 
the dial at the calling station through brushes 66 
and 6 of selector BS over the Selected trunk in 
level 9 to control the operation of selector and 
connector switches in the distant office in which 
the trunks from level 9 terminate. If the first 
two digits dialed are 82, the Selector BS is twice 
restored to normal as hereinbefore described and 
upon dialing of the third digit, Selector BS in 
the branch Office and Selector S3 in the main 
office are each advanced to the corresponding level 
and Select an idle trunk in that level. The dial 
ing of the fourth digit causes the advance of the 
Selector BS4 in the branch office and the advance 
of the Selector S4-A in the main office to select 
an idle trunk in the level corresponding to the 
fourth digit dialed. If this fourth digit is 1, 2, 3, 
4 or 5, the terminals with which the control brush 
and selector BS4 is in engagement is connected 
to ground potential through a resistance similar 
to resistance 8 in Fig. 1 so that relay 44 of the 
Selector-repeater SR is operated but relay 25 re 
mains normal in which case the selector BS is 
restored to normal and the call is completed 
through the selector switches IS, S2, S3 and 
S4-A and a connector C in the main office. If 
this fourth digit is 6, 7, 8, 9 or 0, the terminal 
With which the control brush of Selector BS4 is in 
engagement is connected directly to ground; in 
which case, both of relays 25 and 44 of selector 
repeater SR are operated, the trunk to the main 
Office is released and the call is completed 
through a branch office connector BC. 
What is claimed is: 
1. In a dial telephone system, subscribers' lines, 

a main office, a branch office, trunks extending 
between said offices, a selector switch in said 
branch office comprising a set of brushes and a 
bank of terminals, means for extending a calling 
line to said selector, means responsive to the sei 
Zure of said Selector for automatically selecting an 
idle One of said trunks, means responsive to a 
train of dial impulses inconing over Said line 
for advancing the brushes of said selector and 
for immediately restoring said brushes to nor 
mal, means responsive to the next train of in 
pulses for advancing the brushes of Said Se 
lector to a desired group of terminals and for 
automatically Selecting an idle Set of terminals in 
said group, and means effective upon the seizure 
of said idle set of terminals for releasing said 
trunk. 

2. In a telephone system, subscribers' lines, a 
main office, a branch office, trunks extending be 
tween said offices, a Selector Switch in said branch 
office comprising a Set of brushes and a bank 
of terminals, means for extending a calling line 
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to said Selector, means responsive to the seizure 
of Said selector for automatically selecting an 
idle one of said trunks, means responsive to a 
train of dial impulses incoming over said line 
for advancing the brushes of said selector and 5 
for immediately restoring said brushes to nor 
inal, means responsive to the next train of im 
pulses for advancing the brushes of said Se 
lector to a desired group of terminals, aeans for 
automatically selecting an idle set of terminals in 10 
Said group, and means effective upon tine seizure 
of an idle Set of terminals for again restoring 
the brushes of said selector to normal. 

3. In a telephone System, subscribers’ lines, a 
main office, a branch office, trunks extending be- 15 
tween Said offices, a Selector SWitch in said branch 
Office comprising a Set of brushes and a bank of 
terminals, Succeeding Selectors connected to ter 
minals in Said bank, means for extending a call 
ing line to Said SWitch, auxiliary means, effective 20 
upon Said extension for automatically selecting 
an idle One of Said trunks, means for receiving 
trains of impulses incoming Over Said line, means 
for repeating the received impulses over said 
trunk, means responsive to one of said trains of 25 
impulses for advancing Said brushes to a desired 
group of terminals, means for thereupon auto 
matically Selecting an idle Set of terminals in said 
group, and means for repeating the next succeed 
ing train of impulses to operate the Succeeding 30 
selector which is connected to the selected set of 
terminals Simultaneously With the repeating of 
Said Succeeding train of impulses over said trunk. 

4. In a telephone System, Subscribers' lines, a 
main office, a branch office, trunks between said 35 
offices, a Selector SWitch for completing calls local 
to the branch office, Said Selector comprising a set 
of brushes and a bank of terminais, means for ex 
tending a calling line to Said selector, auxiliary 
means responsive to said extension for selecting 40 
an idle one of Said trunks, means associated with 
Said Selector for receiving impulses incoming over 
said line, means in Said Selector Switch for ab 
Sorbing a series of said impulses and for selecting a 
group of terminals in response to the next suc-45 
ceeding Series of impulses, means for automati 
cally advancing Said brushes to an idle set of 
terminals in Said Selected group, and means there 
upon effective either to release said trunk or to 
restore said brushes to normal dependent upon 50 
the character of said group of terminals. 

5. In a dial telephone system, Subscribers' lines, 
a main office, a branch office, a selector-repeater 
in said branch office for use in completing calls 

. Originating in Said branch office, trunks for use 55 
in extending connections from calling lines in said 
branch office to said main office, means associated 
With Said Selector-repeater for selecting an idle 
One of said trunks to the main office, a group se 
lector SWitch associated with said selector-repeat- 60 
er for use in extending connections from calling 
lines in said branch office to called lines in said 
branch office, means responsive to one of the 
trains of dial impulses incoming over a calling line 
to said selector-repeater for operating said group 65 
Selector SWitch and for immediately restoring said 
group selector SWitch to normal, means responsive 
to the next train of dial impulses incoming to said 
Selector-repeater for operating said group se 
lector SWitch to Select a corresponding group of 70 
terminals in its bank and select an idle set of ter 
minals in the selected group, distinguishing means 
individual to each of the sets of terminals in said 
Selected group, and means controlled by Said dis 
tinguishing means of the selected set of ter- 75 
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minals for causing the release of the trunk to the 
main office. - 

6. In a dial telephone system, Subscribers' 
lines, a main office, a branch office, a selector-re 
peater in Said branch office for use in completing 
calls originating in Said branch office, trunks for 
use in extending connections from calling lines in 
Said branch Office to Said main Office, means aSSO 
ciated with Said Selector-repeater for Selecting an 
idle one of said trunks to the main office, a group 
selector switch associated with said selector-re 
peater for use in extending connections from 
calling lines in Said branch office to called lines 
in said branch office, means responsive to One of 
the trains of dial impulses incoming over a calling 
lines to said selector-repeater for operating said 
group selector SWitch and for immediately re 
Storing said group Selector Switch to normal, 
means responsive to the next train of dial in 
pulses incoming to Said Selector-repeater for Op 
erating said group Selector SWitch to select a cor 
responding group of terminals in its bank and 
Select an idle Set of terminals in the selected 
group, distinguishing means individual to each 
of the sets of terminals in Said Selected group, and 
means controlled by said distinguishing means 
of the Selected set of terminals for causing the 
return of said group Selector to normal. 

7. In a dial telephone system, Subscribers' lines, 
a main office, a branch office, a selector-repeater 
in said branch office for use in completing calls 
originating in Said branch office, trunks for use in 
extending connections from calling lines in Said 
branch office to said main office, means associat 
ed with said Selector-repeater for selecting an idle 
one of said trunks to the main office, a group Se 
lector switch associated with said selector-repeater 
for use in extending connections from calling 
lines in said branch office to called lines in said 
branch Office, means responsive to one of the 
trains of dial impulses incoming to Said selector 
repeater over a calling line for operating Said 
group selector SWitch and for restoring said group 
selector to normal to absorb said train of impulses, 
means responsive to the next train of dial in 
pulses incoming to Said selector-repeater for op 
erating said group selector Switch to select a corre 
Sponding group of terminals in its bank and Se 
lect an idle set of terminals in the Selected group, 
distinguishing means individual to each of the 
sets of terminals in one group in the bank of said 
group selector, different distinguishing means in 
dividual to each of the Sets of terminals of another 
group in the bank of said group selector, means 
controlled by the distinguishing means of a select 
ed Set of terminals in said first group for causing 
the return of Said group Selector to normal, and 
means controlled by the distinguishing means of a 
Selected set of terminals in said other group for 
causing the release of the trunk to the main office. 

8. In a dial telephone system, subscribers' lines, 
a main office, a branch office, trunks extending 
between said offices, a selector-repeater in said 
branch office comprising a trunking Switch hav 
ing access to Said trunks and a group selector 
Switch, other group selectors in said branch office 
accessible through terminals in the bank of said 
selector Switch, means for connecting a calling 
line in said branch office to said selector-repeater, 
means responsive to the extension of a calling 
line to said selector-repeater for operating said 
trunk hunting Switch to select an idle trunk to 
the main . Office, means responsive to dial in 
pulses incoming to Said Selector-repeater for op 
erating Said Selector SWitch to Select a corre 
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Sponding group in its terminal bank, means for 
extending a connection through a set of termi 
inals in the Selected group to an idle one of Said 
other Selectors, means in Said selector-repeater 
for repeating incoming dial impulses to said Se 
lected other selector, means in said selected 
other Selector for Selecting in response to a Se 
ries of said repeated impulses a group of termi 
nals corresponding to the number of impulses 
received and for selecting an idle set of terminals 
in the selected group, and means effective upon 
seizure of said idle Set of terminals for causing 
the release of said trunk to the main office. 

9. In a dial telephone system, Subscribers' lines, 
a main office, a branch office, trunks extending 
between said offices, a selector-repeater in Said 
branch office comprising a trunking Switch hav 
ing access to said trunks and a group Selector 
Switch, other group selectors in said branch Office 
accessible through terminals in the bank of Said 
group selector switch, means for connecting a 
calling line in said branch office to Said Selector 
repeater, means responsive to the extension of a 
calling line to said selector-repeater for Operat 
ing said trunk hunting switch to select an idle 
trunk to the main office, means for repeating 
dial impulses incoming over a calling line to said 
selector-repeater over the Selected trunk to the 
main office, means responsive to dial impulses 
incoming to said selector-repeater for operating 
said group selector switch to select a correspond 
ing group in its terminal bank, means for ex 
tending a connection through a set of terminals 
in the selected group to an idle one of said other 
group selectors, means in said selector-repeater 
for repeating incoming dial impulses to Said Se 
lected other selector simultaneously With the re 
peating of these impulses over the trunk to the 
main office, means in said selected other selector 
for selecting a group of terminals corresponding 
to the number of impulses received and for Se 
lecting an idle set of terminals in the Selected 
group, means individual to each set of terminals 
of one group by which the terminals of that 
group are distinguishable from the terminals of 
another group, and means controlled by said dis 
tinguishing means of the selected set for caus 
ing the release of the trunk to the main office. 

10. In a dial telephone system, Subscribers' 
lines, a main office, a branch office, a Selector 
repeater in said branch office comprising a trunk 
hunting switch and a selector SWitch, trunks a 3 
cessible to said trunk-hunting Switch extending 
from said branch office to said main office, groups 
of trunks accessible to said selector Switch, means 
for connecting a calling line in said branch of 
fice to said selector-repeater, means responsive 
to the extension of a calling line to said selector 
repeater for operating Said trunk-hunting Switch 
to select an idle trunk to the main office, means 
responsive to dial impulses incoming to said Se 
lector-repeater over Said calling line for repeat 
ing said impulses over the selected trunk to the 
main office, means responsive to dial impulses 
incoming to said Selector-repeater for operating 
Said Selector. Switch to Select a corresponding one 
of said groups of trunks, means for operating 
Said Selector SWitch to Select an idle trunk in a 
Selected group, means rendered operative upon 
the Selection of One group of trunks by said se 
lector SWitch in response to a train of impulses 
for causing the return of said Switch to normal 
position. Without hunting for an idle trunk in 
Said. One group, and for rendering said Switch 
non-responsive to the next succeeding train of 
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inpulses, means rendered operative upon the Se 
lection of another group of trunks by Said Selec 
tor switch in response to a train of impulses 
for causing the return of said selector Switch to 
normal position without hunting for an idle 
trunk in said other group and Without render 
ing said switch non-responsive to the next suc 
ceeding train of impulses, and means dependent 
upon the character of the group Selected in re 
sponse to said next train of impulses and effective 
upon seizure of an idle Set of terminals in a Se 
lected group for causing the release of the trunk 
to the main office Or for causing the release Cf 
said selector Switch. 

11. In a dial telephone System, SubScribers' 
lines, a main office, a branch office, trunks ex 
tending between said offices, a Selector-repeater 
in said branch office comprising a trunking 
Switch and a group Selector switch, trunks ex 
tending from the terminals in the bank of Said 
trunking switch to said main office, other Selec 
tors in said branch office, local trunks extend 
ing from one of the groups of terminals in the 
bank of said selector Switch to said other Selec 
tors in said branch office, special-service-code 
Selectors in said branch office for use in COin 
pleting special-service-code calls, local trunks 
extending from another of the groups of termi 
nals in the bank of said selector SWitch to Said 
special-service-code Selectors in said branch 
office, means for connecting a calling line in Said 
branch office to said selector-repeater, ineans re 
sponsive to the extension of a calling line to Said 
Selector-repeater for operating said trunk-hunt 
ing switch to select an idle trunk to the main 
office, an incoming selector in said main office 
connected to said. Selected trunk, an auxiliary 
first selector and a special-service-code selector 
in said main office for use in completing other 
Special-service-code calls, all of the Special 
service codes having the same first two digits, 
means for repeating dial impulses incoming from 
said calling line to said selector-repeater over 
the trunk to the main office, means responsive 
to dial impulses incoming to said selector-repeater 
for operating said Selector SWitch to Select a cor 
responding group of terminals in its terminal 
bank, means effective if the first train of im 
pulses received corresponds to the first digit of 
the special-service codes for restoring said Se 
lector Switch to normal, means effective if the 
second train of impulses received corresponds to 
the second digit of the special-Service codes for 
rendering said selector switch operable to select 
an idle set of terminals in the corresponding 
group, means for repeating the third train of 
impulses received from the calling line to Said 
special-service code selector in the branch office 
simultaneously With the repeating of Said impulses 
over the trunk to the main Office, means respon 
sive to the impulses received by said special 
Service-code Selector in the branch office for 
Operating said special-Service-Code SelectOr to Se 
lect an idle set of terminals in the corresponding 
group of its terminal bank, means in said selec 
tor-repeater for releasing the trunk to the main 
office, and control means individual to each of 
the sets of terminals of the group in the bank 
of Said Service-code selector in the branch office 
through which the Special-service-code trunks 
are accessible for causing the operation of said 
release means, 

12. In a dial telephone System, Subscribers' 
lines, a main office, a branch office, another office, 
a selector-repeater in said branch office compris 

ing a trunk hunting Switch and a group selector 
Switch, trunks leading to said main office con 
nected to terminals in the bank of Said trunk 
hunting switch, trunks leading to said other office 
connected to the terminals of a first giroup in the 
bank of Said group Selector, other numerical 
Switches in Said branch office for use in con 
pleting calls to subscribers' lines in said branch 
office, said other numerical Switches being con 
nected to terminals in a second group in the 0. 
bank of Said group Selector, a Vacant group of 
terminals in the bank of Said group Selector, 
means for connecting a calling line to Said Selec 
tor-repeater, means for operating said trunk 
hunting SWitch to Select an idle trunk to the 15 
main office, means responsive to a train of in 
pulses incoming to said Selector-repeater from 
Said calling line for operating said group selector 
switch to select a corresponding group of ter 
(minals, means in Said Selector-repeater for 'e- 20 
peating impulses received from Said calling line 
Over the Selected trunk to the main office, means 
effective upon selection of said first group in the 
bank of Said group Selector in response to a 
first train of impulses for Selecting and Seizing 2 
an idle trunk in said first group and for there 
upon causing the release of the Selected trunk 
to the main office, means effective upon Selection 
of a group other than Said first group of ter 
iginals in response to said first train of impulses 30 
for returning said Selector Switch to noirinal, 
Years effective upOn Selection . Of Said second 
group in the bank of said selector switch in re 
Sponse to a train of impulses incoming to said 
Selector-repeater Subsequent to said return of the : 
Selector SWitch to normal for causing the Selec 
tion of an idle One of Said other numerical 
Switches and for thereupon causing the release 
of the Selected trunk to the main office, and 
nearns effective upon Selection of Said vacant 40 
group of terminals in response to a train of in 
pulses incoming to said Selector repeater Subse 
quent to Said return of the Selector Switch for 
again causing the return of said selector Switch 
to norinal and for rendering said Selector Switch 45 
Oin-responsive to Succeeding trains of inpulses. 
13. in a dial telephone system, subscribers’ 

lines, a main Office, a branch Office, trunks ex 
tending between said offices, a selector Switch 
in said branch Office comprising a Set of brushes 50 
and a bank of terminals, means for extending 
a calling line to Said Selector, means responsive 
to the seizure of said selector for automatically 
Selecting an idle one of said trunks, means re 
Sponsive to a train of dial impulses incoming 55 
Over Said line for advancing the brushes of Said 
Selector and for immediately restoring said 
brushes to normal, means responsive to the next 
train of impulses for advancing the brushes of 
Said Selector to a desired group of terminals and 60 
for automatically selecting an idle set of termi 
nals in Said group, means effective upon seizure 
of an idle Set of terminals by said selector for 
releasing said trunk, and means for transmitting 
to the calling line a busy signal, said last men- 65 
tioned means being effective upon failure of said 
trunk selecting means to find an idle trunk. 

14. In a dial telephone system, Subscribers' 
lines, a main office, a branch office, trunks ex 
tending between said offices, a selector switch in 70 
Said branch Office comprising a set of brushes and 
a bank of terminals, means for extending a call 
ing line to said selector, means responsive to the 
Seizure of Said selector for automatically select 
ing an idle one of Said trunks, means responsive 5 
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to a train of dial impulses incoming over said 
line for advancing the brushes of said selector and 
for immediately restoring said brushes to nor 
mal, means responsive to the next train of in 
pulses for advancing the brushes of Said selector 
to a desired group of terminals and for auto 
matically selecting an idle set of terminals in 
said group, means effective upon Seizure of an 
idle set of terminals by said selector for releasing 
said trunk, and means for recording a failure of 
said trunk selecting means to find an idle trunk. 

15. In a dial telephone System, Subscribers' 
lines, a main office, a branch office, trunks ex 
tending between said offices, a selector Switch 
in Said branch office comprising a Set of brushes 
and a bank of terminals, means for extending 
a calling line to said Selector, means responsive 
to the seizure of said selector for automatically 
Selecting an idle One of Said trunkS, means re 
sponsive to a train of dial impulses incoming 
over said line for advancing the brushes of said 
Selector and for immediately restoring Said 
brushes to normal, means responsive to the next 
train of impulses for advancing the brushes of 
said Selector to a desired group of terminals and 
for automatically selecting an idle set of termi 
nals in said group, means effective upon seizure of 
an idle set of terminals by said Selector for releas 
ing said trunk, and means rendered operatively 
effective by the dialing of a called Subscriber's 
number for recording a failure of said trunk 
Selecting means to find an idle trunk. 

16. In a telephone system, subscribers' lines, 
a main office, a branch office, trunks between said 
offices, a Selector SWitch for completing calls 
local to the branch office, said selector compris 
ing a set of brushes and a bank of terminals, 
means for extending a calling line to said selec 
tor, auxiliary means responsive to said extension 
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for selecting an idle one of said trunks, a register 
for operation in case of failure of Said trunk 
Selecting means to find an idle trunk, means 
aSSociated With said Selector for receiving inpulses 
incoming over said line, means in said selector 
Switch for absorbing a Series of Said impulses 
and for Selecting a group of terminals in re 
Sponse to the next Succeeding Series of impulses, 
means for automatically advancing said brushes 
to an idle set of terminals in said selected group, 
and means thereupon effective either to release 
Said trunk or to restore Said brushes to normal 

O 

and operate said register dependent upon the 
character of Said group of terminals. 

17. In a telephone System, subscribers' lines, 
a main office, a branch, office, trunks between 
Said. Offices, a Selector SWitch for completing calls 
local to the branch office, said Selector compris 
ing a set of brushes and a bank of terminals, 
means for extending a calling line to said selec- : 
tor, auxiliary means responsive to Said extension 
for Selecting an idle one of said trunks, means 
associated with said selector for receiving im 
pulses incoming over said line, means for stop 
ping the operation of said trunk selecting means ; 
in case of failure to find an idle trunk prior to 
receipt of the first dial impulse, a register for 
Operation in case of failure to find an idle trunk, 
means in said selector Switch for absorbing a 
series of said impulses and for selecting a group 
of terminals in response to the next succeeding 
Series of impulses, means for automatically ad 
vancing Said brushes to an idle set of terminals 
in said selected group, and means thereupon 
effective either to release Said trunk or to restore 
said brushes to normal and operate said register 
dependent upon the character of said group of 
terminals. 

HENRY HOVLAND. 
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