
July 16, 1929. C. E. LOMAX 1,721,226 
MULTIOFFICE TELEPHONE SYSTEM 

Original Filed June 3, 1922 8 Sheets-Sheet l 

- IIIELLI 

Ilslet CE E.L.DLLEx 
I 

26- 4. ot- & FitilI 

  



July 16, 1929. C. E. LOMAX 1,721,226 
MULTIOFFICE TELEPHONE SYSTEM 

Original Filled June 3, 1922 8 Sheets-Sheet 2 

-----, -------- N wn 
S is 

s' l s l 
is SOI |S. In Hill SI N is k slim L ----- 

| -- 

------- - - - - ----- 

is s a. N & I l S. l 
(Q. in Sisu 

S. Il ni : 
SS t-1--- 
-- 

r 
SOI R s -- N w is sl II | | | | In OIIIl SS F- Šs N & SLI ISSOIn Hill I , , ----- ------------ 

- E - 
Ila IEICE E.L.DLLlax 

26.1, 2-6 it 

  

  

  

    

  

  

  



1,721,226 

8 Sheets-Sheet 3 

S. N 
SNOO 

SN 

EEE 
Šss 

-i ET 

S 

Ila ELICE E.L.DLLEx 
26-26, 2-4 Fitti.I. 

C. E. LOMAX 

MULTIOFFICE TELEPHONE SYSTEM 

Original Filled June 3, 1922. 

N 

• E:5?F 

July 16, 1929. 

S. 

  

    

  

  



July 16, 1929. C, E, OMAX 1,721,226 
MULTIOFFICE TELEPHONE SYSTEM 

Original Filled June 3. 1922 8 Sheets-Sheet 4 

72 a.4? 
sazA/2A 
A 2fava. 

27 

a2. 

-Iill EllioI 
TlaTELICE E.L.DLLEX 

1. 

  



July 16, 1929, C. E. LOMAX 1,721,226 
MULTIOFFICE TELEPHONE SYSTEM 
Original Filed June 3, 1922 8 Sheets-Sheet 5 

S 

V N 

SS R S 
SS 

Sky g S. S. 

in 

-ill ?ettorf - 
IlarELLCE E-LOTSX 

ca2.2.2 Big 

    

  



July 16, 1929. 

8 Sheets-Sheet 6 Original Filed June 3, 1922 

till f 
ŠNitri 

-IUElliot 
laTELICE E.L.DLLlax 
2-42-4 Fitilt. 21 

  

  



July 16, 1929. C. E. OMAX - 1,721,226 
MULTIOFFICE TELEPHONE SYSTEM 

Original Filed June 3, 1922 8 Sheets-Sheet 7 

S 

s 
s 

n ead 

S. f . 
| | | | | | | | | || | | | | | | | 

s Fr. | | | | | | | | | || | | | | | vs. | | | | | | | | | H- | | | | | | | | | 
37 | | | | | || | | | | | | | 

Q H N A. In in | | | | | | | | | 
(O s || || || 1 || | | | | | | | | | 

W. | | | | || || || 
| | | || || || 

S | || || || || || || | | | | | | | | | | 

s s 3 
S s 

- ill Ellin 
IlariELICE E-TDLL.Bx 

24, 26. 4-6- Fiti.i. 

  

  

  



July 16, 1929. C, E, LOMAX 1,721,226 
MULTIOFFICE TELEPHONE SYSTEM 

Original Filled June 3, 1922 8 Sheets-Sheet 8 

Iill Elli 
lat ELICE E-TDLLEX 

262-26, 2-6 atr 

  



5 

10 

15 

20 

3 5 

Patented July 16, 1929. 

UNITED STATES 

1,721,226 

PATENT OFFICE. 
CLARENCE E. LOMAX, OF CHICAGO, ILLINOIS, ASSIGNOR, BY MIESNEAssIGNMENTs, To 

AUTOMATIC ELECTRIC INC., OF CHICAGO, ILLINOIS, A CORPORATION OF DEIA 
WARE. MULTIOFFICE TELEPHONE SYSTEM. 

Application filed June 3, 1922, Serial No. 565,727. Renewed March 7, 1927. 

The present invention relates in general to 
multi-office telephone systems, but is more 
particularly concerned with automatic multi 
office systems, and the general object of the 
invention is to provide means whereby the 
names, or numbers of exchanges in a multi 
office system, which according to the Strow 
ger plan would be assigned to offices in one 
geographical district, may be assigned to of 
fices in more than one geographical district. 
A particular object of the invention is to 

provide novel and improved switching equip 
ment for accomplishing the above results and 
for increasing the flexibility of the inter-office 
trunking in large multi-office systems. 

It is especially desirable to accomplish the 
above results in view of the fact that a large 
number of multi-office manual systems are 
now being changed to automatic operation 
and when a transition of this kind is made it 
is advisable to retain the old manual exchange 
names as well as the subscribers’ numbers, 
wherever possible, in order to avoid undue 
confusion. In accordance with this plan, 
when the automatic system is installed the 
calling devices have letter combinations in 
the finger holes in addition to the usual num 
bers so that the office names, that is the first 
two or three letters of each office name may 
be dialled by calling subscribers, these let 
ters forming part of the directory numbers 
of the subscribers. When a large multi-of 
fice manual system is changed to automatic 
operation it is usually necessary to use the 
first three letters of the manual exchange 
names as part of the directory numbers of 
the subscribers in order to secure properse 
lection of exchanges, the remaining part of 

40 
the number consisting of four digits. Under 
these conditions it will be appreciated that, 
as in the majority of cases the manual ex 
change names are promiscuously assigned, 
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situations are encountered in which there is 
a confliction between the first one or two let 
ters in the names of exchanges in different 
districts, the letters of these names appear 
ing in the same finger holes on the dial, and 
it becomes necessary to provide trunking 
arrangements of the kind indicated above to 
handle connections to these exchanges. The 
present invention is designed to take care of 
trunking connections of this character very 
economically. 
There are a number of other objects of the 

invention, which together with those enu 
nerated above, will be described in detail in the technical description which is to follow, 
taken in conjunction with the accompanying drawings forming part of this specification. 

Referring now to the drawings comprising 
Figs. 1-10, inclusive, Fig. 1 is a map of cer 
tain of exchanges in the system and the trunk 
lines interconnecting them. Fig. 2 is a view 
of the calling device dial. Fig. 3 shows the 
manner in which the detailed circuit draw 
ings are to be placed in order to follow the 
description of the operation. Fig. 4 shows 
the trunking and switches involved in typical 
connections shown in accordance with the 
nap of exchanges, Fig. 2. Fig. 5-10, inclu 
sive, show by means of the conventional cir 
cuit diagrams enough of the apparatus to en 
able the invention to be readily explained and 
understood. . . . . . r 

The invention is, of course, applicable to 
various sizes of multi-office telephone sys 
tems; however, in the present case it has been 
illustrated in connection with a seven digit 
system, or one the ultimate capacity of which 
does not exceed ten million lines. In this 
case the first three letters of the exchange 
names are used as part of the directory num bers of subscribers, the remaining portion 
consisting of four digits. 
In a system of this size, there will proba 

bly be a large number of main offices which 
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will be grouped together to form districts, 
each district comprising about ten main of 
fices. Each of the main offices in each dis 
trict will be connected to every other main 
exchange in the district by direct trunks; 
thus each district forms a complete trunk 
ing network. To handle calls between the 
various districts each main office in every dis 
trict is connected by trunklines to one of the 
nearest offices in every other district of the 
system, these last mentioned main exchanges 
serving as switching centers for inter-district 
calls. Arriving at these so called switching 
centers, the incoming calls are then routed 
through the inter-office trunking system in the 
same manner as a local district call. Since the 
first three letters dialled determine to what 
exchange the callis going, if the first two let 

05 ters of offices in different districts are the 
same, is will be necessary to use trunk lines extending to the districtsin which these offices 
are logated when a call is made to either of a 
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fice, and to release one connection when the 
third digit is dialled, which digit finally de 
termines to what exchange the call is going. 

In describing the drawings the general lay 
out of the system will first be explained with 
reference to the map of exchanges, Fig. 1. In 
this figure, there are shown three districts, 
which have been indicated on the drawings by 
the reference characters A, B, and C. All 
the main exchanges in districts A, B and C, 
are connected together by trunk lines, while 
each main exchange has trunk lines to one ex 
change in every other district; thus, the main 
office Lombard in geographical district B has 
trunk lines extending to all the main ex 
changes in district B, and to the main ex 
changes Grove and Main, in geographical dis 
tricts A and C. Only a few of the main ex 
changes in each geographical district have 
been shown, but it will be understood that 
there may be as many as ten main offices in 
each district. The arrow heads on the trunk 
lines indicate whether they are a group of 

25 
one way trunk lines or a group of two Way 
trunk lines. Of course, for these two Way 
trunk lines may be substituted two groups of 
one way trunk lines. Only a portion of the 
system has been illustrated, and it will be 
understood that there will be a large number 
of other districts in the system. By referring 
to the names of the exchanges in the various 
districts, Fig. 1 and the calling device dial, 
Fig. 2, it will be seen that there is a confliction 
in the names of the exchanges Larabee and 

5 Main in district C and Maburn in district A. 
This confliction will serve to bring out all the 
features of the invention. 
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Fig. 4. 

Referring now to the trunking diagram 
shown in Fig. 4, the various trains of 
switches involved in typical connections in the 
trunking situation shown in the map, Fig. 1, 
are illustrated. To give a general under 
standing of the operation dif the system, the 
manner in which calls are extended from the 
main office Center to the various other of. 
fices, will now be described with reference to 
For the purpose of the description, it will 

first be assumed that the subscriber at sub 
station A in the Center office, desires to call 
a Subscriber at substation A in the Larabee 
office. In order to accomplish this result, the 
calling subscriber will remove his receiver 
and operate his calling device for the num 
ber LARabee-467x, the numerical equiva 
lent of Larabee being 517, as may be seen 
from the drawings. The letter X, as used in 
this combination of characters, and as it will 
be used subsequently, simply indicates that 
the final digit may be any digit from 1 to 0, 
so far as the trunking diagram is concerned, 
the individual bank contacts of the connector 
levels not being shown. When the receiver is 
removed at substation. A the individual 
primary line switch C operates to select an 
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idle trunk line leading to a selector repeater, 
such as 1E. The Selector repeaters such as 
1E have associated with them switching dis 
criminators such as the switching discrimi 
nator SD shown in the drawings and also 
the secondary line switches C and C3. The 
selector repeater 1E has an extra set of bank 
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contacts and cooperating wipers. When the 
first digit L is dialled both sets of wipers of 
the selector repeater 1E are raised to the fifth 
level of bank contacts and are then rotated 
in search of trunk lines extending to sec 
ondary line switches such as C and C°. The 
secondary line switches C and C then op 
erate to select trunk lines leading to second 
selectors in the main exchanges Grove and 
Main in districts A and C, respectively, these 
exchanges serving as Switching centers for 
the districts A and C, respectively, for con 
nections from Center exchange. It will be 
assumed that the trunk lines leading to the 
second selector 2E in the Grove exchange 
and the second selector 2E in the Main ex 
change are the trunk lines selected. In re 
sponse to the second character. A called on the 
calling device at the calling Substation, the 
second selectors 2E and 2E in the Grove and 
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Main exchanges, respectively, are operated to 
the first level of bank contacts. These selectors 
then operate to select trunk lines leading to 
idle third selectors. It will be assumed that 
the second selector 2E selects the third selec 
tor 3E in Grove exchange, and that the 
second selector 2E in the Main office selects 
the third selector 3E in the same office. The 
switching discriminator SD is also operated 
in accordance with the second digit of the 
called number and its wipers are raised op 
posite the first level of bank contacts. In 
response to the next character R, the selector 
repeater 1E operates to repeat, the digits to 
the third selectors 3E and 3E in the Grove 
and Main exchanges, respectively, and the 
Wipers of these switches are raised opposite 
the seventh levels of bank contacts and are 
then rotated in search of idle trunklines. In 
the Grove exchange, the seventh level of the 
third selectors are dead and consequently 
the trunk selecting operation of the third 
selector 3E is without function. The third 
selector 3E in the Main exchange operates 
to select a trunk line extending through a 
repeater such as R to an idle incoming fourth 
selector in the Larabee exchange such as the 
selector 4E. The switching discriminator 
SD is also operated in accordance with the 
character R and as this character determines 
that the Larabee and not the Maburn office is 
being called the switching discriminator SD 
causes the trunk extending by way of the 
secondary line switch C to be released. This 
operation also releases the Switches 3E and 
2E in the Grove exchange. In response to 
the four remaining digits of the called num 
ber, 467x, the fourth selector 4E, a fifth selec 
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through the repeater R° and terminating in 
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tor 5E and a connector H in the Larabee ex change are operated to complete the connec 
tion to the line of the substation A', the line 
relay of the selector repeater 1E repeating 
the impulses to the line relay of the repeater 
R which in turn repeats these impulses to the 
switches 4E, 5E, and H. 

It will now be assumed that the calling 
subscriber at substation A instead of de 
siring to connect with a subscriber at sub 
station A' in the Larabee office, desires to 
connect with the line of the substation A 
in the main office, whose number is 
MAIn-735x, the numerical equivalent of 
MAI being 511 as is shown just below the 
office name in Fig. 4. In this case in re 
sponse to the removal of the receiver and 
the dialling of the letters MA the connection 
will be extended as before. In response to 
the third character I the wipers of the third 
selectors 3E and 3E, instead of being raised 
to the seventh levels of bank contacts as was 
the case in the preceding connection, are 
raised to the first levels and are then ro 
tated in search of idle trunk lines. As be 
fore, the third selector 3E in the main office 
is the only one that has a useful function, 
that being to select an idle fourth selector 
such as 4E. The switching discriminator 
SD in operating in response to the third 
character I, causes the release of the trunk 
line to Grove and the operated switches there 
in in the same manner as has already been 
described. In response to the four remain 

5 ing digits of the number 735x, the fourth 
selector 4, a fifth selector 5E, and a con 
nector H are operated to extend the con 
nection to the line of the substation A9. 

It will now be assumed that the calling 
subscriber instead of desiring to call a 
subscriber at substation A in the Main office 
in district C, desires to call a subscriber at 
substation A8 in the Maburn office of district 
A, whose number is MABurn-634X. Un 
der these conditions the character B will 
be called for the third digit and the wipers 
of the third selectors 3E and 3E in the 
Grove and Main offices, respectively, will be 
raised opposite the second levels of bank 
contacts. In this case the operation of the 
selector 3E in the Main office is without func 
tion as the switching discriminator SD in 
operating in response to the third character 
B brings about the release of the line switch 
C°, the trunk line extending to Main ex 
change, and the selectors 2E and 3E there 
in. In operating in response to the third 
digit, it will be assumed that the third se 
lector 3E in the Grove office selects the trunk 
line shown in the drawings extending 

an incoming fourth selector 4E in the Ma 
burn office. In response to the four remain 
ing digits 634x of the called number, the 
incoming fourth selector 4E, a fifth selector. 
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5E and a connector H are operated to com 
plete the connection to the line of the substa 
tion A. - 

It will now be assumed that the calling 
subscriber at Center, exchange desires to call 
a subscriber at substation A' in the Lom 
bard exchange, whose number is LOMbard 
445x. In this case, after the first charac 
ter L is dialled, which will be the same as 
the digit M, being in the same hole on the 
calling device, the calling subscriber will 
dial the character O whereupon the second 
selectors 2E and 2E in the Grove and Main 
exchange, respectively, respond and their 
wipers are raised opposite the O level of 
bank contacts. The switching discrimi 
nator SD is also operated in accordance 
with the digit O. The trunk selecting opera 
tion of the selectors 2E and 2E are With 
out function in the present instance as the 
exchange Lombard is being called. In re 
sponse to the third digit M the wipers of the 
switching discriminator SD are rotated in on 
the fifth bank contact set in the tenth level. 
The switching discriminator SD now causes. 
the trunk lines extending to the Grove and 
Main -offices to be released as well as the 
operated switches therein, and in addition 
causes the line switch C associated with the 
selector repeater 1E to select a trunk line 
extending to an idle fourth selector. 4E in 
the Lombard exchange. The fourth se 
lector. 4E°, a fifth selector 5E and a con 
nector H are operated in accordance with 
the remaining digits 445x, dialled by the call 
ing subscriber, to complete the desired con 
nection. . . . . . 

It will now be assumed that the subscriber 
at substation. A desired to extend a connec 
tion to a subscriber at substation A' in the Grove exchange, the directory number of this 
subscriber being GROve-648x. In response 
to the removal of the receiver the primary 
repeater, which, we will assume, is the selec 

raised opposite the fourth level of bank con 
tacts and are then rotated in search of an idle 
trunk line. It will be assumed that the trunk 

i line extending to the line switch C is the one 
selected. The secondary line switch C now 
operates to select a trunk line extending to 
an idle incoming second selector in the Grove 
exchange. It will be assumed that the selec 
tor 2E in the Grove exchange is the onese 
lected. As there are no offices in the A dis 
trict having the second letter R or one in the 
same hole on the calling device dial, it is pos 
sible to combine the trunk lines extending to 
the Grove exchange from the fourth and fifth 
levels of the selector repeaters such as 1E in 
Center office into one group. Accordingly 
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line switch Coperates to select an idle selector 
1 : , , 10 

to repeater 1E. When the calling device is 
operated in accordance with the character G 
the wipers of the selector repeater 1E are 
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the fourth and fifth levels of the selector ré, 180 
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peaters such as 1E in the Center exchange are 
multipled together. The calling subscriber 
at substation A in operating his calling de 
vice for the second digit R causes the first 
selector 1E to repeat the impulses over the 
seized trunk line to the second selector 2E 
in the Grove exchange. In accordance with 
these digits the Wipers of the selector 2E 
are brought opposite the seventh level of 

O 
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20 

30 

bank contacts and are then rotated in Search 
of an idle trunkline. It will be assumed that 
the third selector 3E' is the one selected and 
connected with by the second selector 2E", 
It will be noted that it is possible to use one 
group of third selector switches such as 3E 
to handle connections to both the Grove and 
Maburn exchanges for the reason that there 
is no confliction in the third digit of the ex 
change names of district A, these being in 
separate finger holes on the dial. In response 
to the third digit O the wipers of the third 
selector 3E are raised to the tenth level and 
are then automatically rotated to select an 
idle trunk line leading to a fourth selector 
such as 4E". The switching discriminator 
SD responds to the second and third digits 
called in the same manner as before. How 
ever, as only one trunk line extending to the 
Grove exchange has been seized there being 
no confliction between the first and second 
digits of Grove with any other exchange 
names the switching discriminator has no 
switching function to perform. In response 

40 

50 
are then automatically rotated in search of lector repeater 1E, Fig. 5. 

to the four remaining digits 648x of the 
called number, the fourth selector 4E', a fifth 
selector such as 5E and a connector H are 
operated to establish the connection with the 
line of the substation A. 

It will now be assumed that the subscriber 
at substation. A desires to call a subscriber 
at substation A', the line of which terminates 
in the same exchange as that of the substa 
tion A, the directory number of this substa 
tion being CEN tel-245X. In response to 
the removal of the receiver, the primary line 
switch C operates to select a trunk line ex 
tending to an idle selector repeater such as 
1E. In response to the first character C the 
wipers of the selector repeater 1E are brought 
opposite the second level of bank contacts and 
an idle trunk line. In the situation shown in 
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the drawings, there is no other office in the 
system having its first character in the same 
hole on the calling device as the letter C. 
Therefore, the second level of the selector re 
peaters such as 1E are dead and the trunk 
hunting operation of this switch is Without 
function. d 
Should there be other exchanges in the 

system having exchange names beginning 

65 

with the letter C or one in the same finger 
hole of the calling device dial, the selector 
repeater 1E would function to select a trunk 
line to the office which serves as a switching 
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center on calls from Center exchange in the 
districts in which the desired exchange is lo 
cated. - . . . 

When the next two character's EN are 
dialed on the calling device, the wipers of 
the switching discriminator SD are operated 
to the third level of bank contacts and are 
then rotated into engagement with the sixth 
contact set. The switching discriminator SD 
now causes the line switch C8 to automatically 
operate to extend the connection to a fourth 
selector such as 4E° in the Center office. 
Should a trunk line have been seized by the 
Selector repeater 1E on the second level, this 
trunk line would also be released by the op 
eration of the switching discriminator in a 
manner similar to that already described. 
The fourth selector 4E, a fifth selector 5E 
and a connector H are operated in accord 
ance with the four remaining digits 254x to 
establish the connection with the line of the 
substation A'. - 
From the above it will be seen that offices, 

which in the regular Strowger trunking sys 
tem would be located in the same district, 
may be located in different districts without 
regard to their names, and that a number of 
routes are tentatively employed to extend 
the connection to the desired line, the only 
one held being the one over which it is finally 
determined that the connection is to be com 
pleted. 

Referring now more particularly to the de 
tailed circuit drawings, Figs. 5-10, inclu 
sive, in Fig. 5 there is shown an automatic 
substation. A which is of the usual type hav 
ing the calling device S. The line conduc 
tors 11 and 12 of the substation. A terminate 
at an exchange in the individual line or 
trunk selecting switch C. 
The line switch C is of the usual rotary 

s 
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type whose wipers have no normal position, 
always standing in engagement, when idle, 
with the bank contacts associated with the 
trunk line last used. The line switch C, in 
common with a plurality of other line 
switches of the group has access to trunk 
lines extending to selector repeater switches, 
one of these trunk lines being shown in the 
drawings terminating in the bank contacts 

O 

28-30, inclusive, and extending to the se 
The selector repeater 1E is of the usual 

Strowger type of mechanical construction. 
There are some differences, however, that 
will now be mentioned. The selector re 
peaters such as 1E are provided with two 
sets of bank contacts and an additional set 
of wipers. Thus, the selector repeaters have 
twenty levels instead of the usual ten. How 
ever, the switch shaft is only adapted to take 
ten steps and the wipers when rotated en 
gage bank contacts in two levels. The Se 
lector repeaters such as 1E have access to trunk lines extending to various excharges 
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in the different districts through secondary 
line Switches, such as C and C2, Fig. 6. 

Associated with each one of the selector 
repeaters is a switching discriminator, such 
as SD, Fig. 9. The switching discriminator 
SD in the present case is of the same me 
chanical construction as a Strowger con 
nector switch and is adapted to respond to 
two digits. The wipers 520 and 521 of the 
switching discriminator SD have access to 
300 bank contact sets in ten levels. The 
Switching discriminator is adapted to con 
g the operation of the selector repeater 
E. . . . 

The secondary line switches C° and C, 
Fig. 9, are also permanently associated with 
the selector repeater 1E. These line switches 
are similar to the primary line switch C al 
ready described. The line Switch C has ac 
cess to trunk, lines extending to local fourth 
Selectors in Center exchange, one of these 
being indicated under the reference char 
acter 4E, Fig. 10. The line switch C4 has 
access to trunk lines extending to incoming 
fourth selectors in the Lombard exchange. 
The trunk lines accessible to the selector 

repeater 1E terminate in outgoing second 
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ary line switches, such as C and C°, Fig. 6. 
These line switches are similar to the pri 
mary line switch C and the secondary line 
switches C8 and C. The line switch C has 
access to trunk lines extending to incoming 
second selectors in the Grove exchange in 
district A. The secondary line switch C8 
has access to trunklines extending to incom 
ing second selectors in Main exchange of 
district C, one of these being shown in the 
drawings terminating in bank contacts 
258-260, inclusive, and extending to the in 
coming second selector 2E, Fig. 7. 
The incoming second selector 2E, Fig. 7, 

is of the usual Strowger two wire type, and 
has access to trunk lines extending to third 
selector switches in Main exchange, such as 
the selector 3E, Fig. 7. 
The third selector 3E, the circuits of which 

have only been indicated in the drawings, 
is similar to the second selector 2E in all 
respects except that in the third selectors 
the release trunks are extended back so 
as to provide a holding circuit for the pre 
ceding second selectors, which are adapted 
to seize them. The third selectors such as 
3E have access to local fourth selectors in 
the Main exchange, such as the one indi 
cated by the reference character 4E and 
also to trunk lines extending to incoming 
fourth selectors in the Larabee exchange by 
way of repeaters. One of these latter trunk 
lines has been shown in the drawings ter 
minating in the bank contacts 355-357, in 
clusive, and extending by way of the re 
peater R to the incoming fourth selectors 
4E, Fig. 8, in Larabee exchange. 
The incoming fourth selector 4E is sim 

5 

ilar to the incoming second selector 2E in the 
Main exchange and has access to trunk lines 
extending to local fifth selectors such as the 
selector 5E. - - - . . . 

The selector 5E, Fig. 8, is similar to the 
third selector 3E already described and is 
adapted to connect with trunk lines extend 
ing to connector switches in the Larabee ex 
change, one of these connectors being shown 
in the drawings at H. . . . . 
The connector H is of the usual Strowger 

vertical and rotary type and is adapted to 
extend connections to local subscribers' lines 
in the Larabee exchange. One of the local 
lines, that of the substation A', to which the 
connector H has access is shown in the draw 
ings terminating in bank contacts 474-476, 
inclusive. 
The substation A is similar to the sub 

station A already described. The line of 
the substation A' terminates at the exchange 
in the rotary line switch C in addition to the 
multiple bank contacts of the connector 
switches which have access to it. 
The line switch C is identical in all respects 

to the primary line switch C, Fig. 5. 
The local fourth selectors in the Main ex 

change such as the selector 4E, Fig. 7, are 
similar to the third selectors such as 3E and 
have access to trunk lines extending to local 
fifth selectors in the Main office. 
These fifth selectors in turn are adapted to 

extend connections to local connector switches 
similar to the connector H, Fig. 10. 
The connector switches, of course, have 

access to local subscribers’ lines in the Main 
office in the same manner as the connector H 
has access to the line of the substation. A 
in the Larabee exchange. . . . - . 
The local fourth selectors such as 4E, the 

local fifth selector such as 5E9, and connector 
H, Fig. 10, in the Center exchange, are similar 
to corresponding selectors and connector 
switches that have been previously described 
and are adapted to complete connections in 
Center exchange. 
The line of the substation A which has 

been shown accessible to the connector H, 
Fig. 10, is one of the subscribers’ lines in the 
Center exchange. . . . - 

70 

75 

80 

85 

90 

05 

00 

10 

5 

The substation A is similar to the substa 
tions A and A", previously described, and the 
line switch C9 in which the line of this sub 
station terminates, is similar to the primary 
line switch C, Fig. 5, in all respects. . . . 
Having described the drawings and the 

general manner in which connections are es 
tablished from the subscriber at substation 
A in Center exchange in district B, to 'sub 
scribers whose lines terminate in various other 

20 

exchanges of districts A, B and C, the detailed 
circuit operations when these connections are 
extended will now be described with reference 
to the circuit drawings, Figs. 5-10, inclusive, 
these drawings being laid out in the manner 30 
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shown in Fig. 4. In order to describe these 

5 

LARabee-467x. 

15 

20 

operations, it will first be assumed, as in the 
general description, that the subscriber at 
substation A, whose line terminates in Center 
exchange, desires to connect with the line of 
the substation A in the Larabee exchange, the 
directory number of this substation being 

In order to do this, the 
calling subscriber will remove his receiver 
and operate his calling device S in accordance 
with the first three lettel's of Larabee, LAR, 
and then the numbers 467x. 
When the receiver is removed at Substation 

A, a circuit for the line relay 14 of the line 
switch C is completed over the line conductor's 
11 and 12 in series. Relay 14, upon energiz 
ing, at its armature 24 completes a circuit 
which includes the switching relay 15 and the 
motor magnet 17 in series and at its arnature 
23 connects the test wiper 26 to the above cir 
cuit at a point midway between the Switching 
relay and the motor magnet. The operation 
of the line switch Cnow depends upon wheth 
er the trunk line associated with the Switch 

25 wipers is busy or idle. Assuming the trunk 
line to be busy, there will be a ground poten 
tial upon the test contact engaged by the test 

30 
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wiper 26, and the motor magnet 17, which is 
supplied with direct ground by Way of the 
said test wiper, operates as a buzzer to ad 
vance the switch wipers 25–27, inclusive, step 
by step until they are brought into engage 
ment with a set of bank contacts associated 
with an idle trunk line. However, we will 
assume in the present case, that when the re 
ceiver is removed at substation A, the switch 
wipers of the line switch Care in engagement 
with the bank contacts associated with an idle 
trunk line, and it will be assumed further 
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that this trunk line is the one shown in the 
drawings terminating in bank contacts 28-30, 
inclusive. In this case the switching relay 15 
is energized immediately after the energiza 
tion of the line relay 14. Relay 15, upon op 
erating, at its armature 19 places ground upon 
the test contact, 29 of the seized trunkline and 
prepares a holding circuit for itself, at arma 
tures 18 and 20 disconnects the line conduc 
tors 11 and 12 of the substation A. from the 
winding of the line relay 14 and from ground, 
respectively, and extends them by way of 
wipers 25 and 27, bank contacts 28 and 30, nor 
mally closed springs controlled by armatures 
65 and 66, left hand windings of the repeat 
ing coil, through the upper and lower wind 
ings of the line relay 56 of the selector re 
peater 1E, to battery and to ground, respec 
tively. 
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65. 

The line relay 56 is immediately energized 
over the calling line loop and, upon operat 
ing, at its armature 85 completes a circuit for 
the slow acting relay 57. The relay 57, upon 
energizing, at its armature 90 opens a point 
in the circuit of the release magnet 61, at 
the front contact of this armature prepares 
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the operating circuits of the selector repeater, 
and at armature 89 places ground upon the 
release trunk conductor 103, thereby estab 
lishing a holding circuit for the switching 
relay 15 of the primary line switch. C. This 
holding circuit may be traced from ground 
upon the release trunk conductor 103 by Way 
of bank contact 29, test wiper 26, armature 19 
and its front contact, through the winding 
of the switching relay 15, and thence through 
the winding of the motor magnet 17 to bat 
tery. This holding circuit serves to maintain the switching relay 15 energized throughout 
the connection, and it will be understood that 
it is established before the slow acting line 
relay 14 has had time to deemergize. A 
branch of this holding circuit also extends 
by way of the private normal conductor 22 to 
multiply connected test contacts in the banks 
of the connector switches which have access 
to the line of the substation A, whereby the 
said line is protected from intrusion through 
out the existance of the connection. 
When ground is placed upon the release 

trunk conductor 103, another circuit is com 
pleted which extends from release trunk con 
ductor 103, conductor 145, through the wind 
ing of the relay 504 of the switching discrim 
inator SD, to battery. Relay 504 is energized 
over this circuit and, upon operating, opens 
the circuit of the release magnet 507 of the 
switching discriminator. 
The calling subscriber at substation A. may 

now operate his calling device in accordance 
with the first character L of the called num 
ber, whereby five interruptions are produced 
in the circuit of the line relay 56 of the se 
lector repeater 1E. Relay. 56, upon deener 
gizing in response to these interruptions, 
sends five impulses of current to the vertical 
magnet 62 of the selector repeater over a cir 
cuit extending from ground by way of arma 
ture 85 and its back contact, armature 90 and 
its front contact, armature 99 and its back 
contact, through the winding of the slow act 
ing low resistance relay 58, and thence through 
the winding of the vertical magnet 62 to bat 
tery. Magnet 62 operates to raise the two 
sets of switch wiper's 120-122, inclusive, and 
124-126, inclusive, step by step until these 
wipers are placed opposite the fifth level of 
bank contacts. The slow acting relay 58 is 
energized in series with the vertical magnet 
62 and upon the first vertical step of the 
switch shaft when the off normal springs are 
shifted, completes the circuit extending from 
ground by way of armature 89 and its front 
contact, front contact and armature 92, rest 
ing contact of off normal spring 84 and the 
said spring, and through the winding of the 
stepping relay 59 to battery. Relay 59, upon 
operating, at its armature 93 prepares a cir 
cuit for the rotary magnet 63, and at its arma 
ture 94 establishes a locking circuit for itself 
extending from ground upon release trunk 
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conductor 103 by way of front contact and 
armature 94, back contact and armature 98, 
working contact of off normal spring 84 and 
said spring, and through the winding of the 
relay 59 to battery. When the switch wipers 
are brought opposite the fifth level of bank 
contacts a cam on the switch shaft operates the 
spring 71 and causes it to engage its working 
contact. This operation prepares.certain cir 
cuits for the switching discriminator SD as 
will appear more fully later. Shortly after 
the termination of the vertical movement of 
the switch, the slow acting relay 58 deener 
gizes and a circuit is immediately closed for 
the rotary magnet 63. Magnet 63, upon op 
erating, rotates the two sets of Switch wipers 
into engagement with the first set of bank 
contacts on the fifth level, and at its armature 
98 opens the locking circuit of the stepping 
relay 59. Relay 59 immediately deenergizes, 
opening the circuit of the rotary magnet 63, 
which deenergizes also. The operation of the 
switch 1E now depends upon whether the 
trunk lines with which the switch wipers are 
associated are busy or idle. Assuming that 
both trunk lines are busy, there will be a 
ground potential upon the test contacts en 
gaged by the test wipers 121 and 125, and a 
circuit will be thereby completed for the step 
ping relay 59. Upon energizing, relay 59 es 
tablishes a locking circuit for itself, as before, 
and completes the circuit of the rotary mag 
net 63. Magnet 63 operates to advance the 
two sets of switch wipers into engagement 
with the next two sets of bank contacts on the 
fifth levels, and at armature 98 opens the cir 
cuit of the stepping relay 59. Relay 59 there 
by deemergizes opening the circuit of the ro 
tary magnet 63 which deemergizes also. 
will be noted that both the test wipers 121 
and 125 associated with each of the two sets 
of wipers are connected to the stepping relay 
59. Therefore, the relay 59 and the rotary 
magnet 63 will continue to operate alternate 
ly until both sets of switch wipers are asso 
ciated with an idle trunkline. It will be as 
sumed that the switch wipers 120–122, inclu 
sive, are rotated into Sign with the 
bank contacts 130-132, inc usive, and that the 
switch wipers 124-126, inclusive, are rotated 
into engagement with the bank contacts 
140-142, inclusive, and it will be assumed 
further that the trunk lines associated with 
these contact sets are idle. Under these con 
ditions, immediately upon the two sets of 
Wipers being brought into engagement with 
these bank contacts, the switching relay 60, 
which has been maintained short circuited 
during the preceding operations of the 
switch, is energized in series with the stepping 
relay 59. The latter relay does not operate in 
series with the switching relay, due to the 
comparatively high resistance of the winding. 
of the relay 60. Relay 60, upon energizing. 

8 at armature 99 opens a point in the circuit of 

It 

of this armature prepares an operating cir 
cuit extending to the switching discrim 
inator SD, at armature 97 places ground 
upon the test contacts 131 and 141 by way of 
test wipers 121 and 125, and at armatures 95. 

the vertical magnet 62, at the front contact 

7. 

and 96 places a bridge across the wipers 120 
I and 122 and 124 and 126, respectively, 
through contact springs 86 and 87 of the line 
relay 56. The line relay 201 of the secondary 
line switch C and the line relay 241 of the 
secondary line switch Care immediately en 
ergized. The circuit of the line relay 201 may 
be traced as follows: from ground by way of 

SO : armature 89 and its front contact, front con 
tact, and armature 97, armature 77 and its 
back contact, test wiper 121, test contact 131, 
trunk conductor 16, armature 206 and its 
back contact, and through the winding of the 
line relay 201 to battery. Relay 201, upon 
energizing, at armature 235 completes a cir 
cuit for the switching relay 200 in series with 
the motor magnet 202, at its armature 234 
connects the test, wiper 215 to the above cir 
cuit at a point midway between the switching 90 
relay and the motor magnet. The trunk se 
lecting operation of the secondary line switch 
C* now takes place in the same manner as was 
described in connection with the operation 
of the primary line switch C. When an idle 
trunk line is found, which, we will assume, is 
the trunk line terminating in bank contacts 
218–220, inclusive, the switching relay 200 is: 
immediately energized. It will be remem 
bered that the trunklines accessible to the sec 
ondary line switch C extend to incoming 
second selectors in the Grove exchange. Only 
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two line conductors of the trunkline extend 
to the incoming second selector, as one of the 
functions of the selector repeater 1E is to re 
peat impulses over the trunk line. The test 
contacts associated with these trunk lines in 
the bank of the secondary rotary line switches: 
such as C are multipled together. When a 
trunk line is seized, a group, potential is 
placed upon the multipled test contact, be 
ing fed ahead from the operated selector re 
peater. The relay 200 of the secondary line 
switch C", upon operating, at its armature 
207 places ground upon the test contact. 219. 
to busy the seized trunkline, at armatures 205. 
and 208 extends the conductors 160 and 172 
of the trunk line by way of wipers 214 and 
216, bank contacts 218 and 220, over trunk. 
conductors 232 and 234 to the upper and 
lower windings of line relay of the incoming 
fourth selector in the Grove exchange, which 
has been indicated in the trunking diagram. 
of Fig. 4, under the reference character 2E". 
The line relay 241 of the secondary line : 

switch C9 which has been seized by the wipers 
124-126, inclusive, of the selector repeater 
1E, is energized over, a circuit similar to the 
circuit of the line relay 201 of the line switch. 
C'. Upon energizing, relay 241 initiates the 
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trunk hunting operation of the secondary line : 
switch C9. When an idle trunk is found, 
which, it will be assumed, is the trunk line 
terminating in bank contacts 258-260, inclu 
sive, the switching relay 240 is energized. Re 
lay 240, upon operating, establishes a locking 
circuit for itself at almature 244, at al'mature 
245 places ground upon the test contact. 259 
of the seized trunk line, at almatures 243 and 
246 extends the trunk conductors 170 and 172 
by way of wipers 252 and 254, bank contacts 
258 and 260, trunk conductors 274 and 275, 
through the upper and lower windings of the 
line relay 300 of the incoming second selector 
2E, Fig. 7, in Main office of district C. 
The line relay 300 of the second selector 2E 

in Main exchange and the line relay of the 
incoming second selector in Grove exchange, 
are energized through contacts on the line re 
lay 56 of the selector repeater 1E in Center 
office. The line relay of the incoming second 
selector 2E in the Grove exchange, closes a 
circuit for its associated slow acting release 
relay, the latter operating to prepare the op 
erating circuits of the incoming second Se 
lector in the usual manner. The line relay 
300 of the second selector 2E, upon operat 
ing, closes the circuit of the slow acting relay 
301. Relay 301, upon operating, at armature 
309 opens a point in the circuit of the release 
magnet 31, at the front contact of this arma 
ture prepares a circuit for the vertical mag 
net 312, and at armature 308 prepares a cir 
cuit for the switching relay 304. - - 
The calling subscriber at substation A 

may now operate his calling device in accord 
ance with the second character A of the called 
number. By this operation, one interruption 
is produced in the circuit of the line relay 56 
of the selector repeater E. By the operation 
of this relay, this interruption is repeated to 
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the line relay 300 of the incoming second 
Selector 2E in the Main office, and to the line 
relay of the second selector 2E in the Grove 
office. The operation of the line relay 300 
of the selector 2E causes one impulse of 
current to be sent to the vertical magnet 312 
in series with the slow acting relay 302. 
Magnet 312 operates to raise the switch shaft 
carrying the wipers 330-332, inclusive, oppo 
site the first level of bank contacts. The 
slow acting relay 302 is energized in series 
with the vertical magnet and, upon the first 
vertical step of the switch, when the of nor 
mal springs are shifted, completes a circuit 
for the stepping relay 303. Relay. 303, upon 
operating, closes a locking circuit for itself 
at a mature 318, and at armature 319 pre 
pares a circuit for the rotary magnet 320. 
A short interval after the termination of the 
vertical movement of the shaft, the slow act 
ing relay 302 deemergizes and completes the 
circuit of the rotary magnet 320. Magnet 
320 operates to rotate the switch wipers 
330–332, inclusive, into engagement with the 
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first set of bank contacts on the first level, 
and opens the circuit of the relay 303 which deenergizes opening the circuit of the rotary 
magnet, which deemergizes also. The trunk 
selecting operation of the selector 2E con 
tinues in the same manner as was previously 
explained in connection with the trunk select 
ing operation of the switch 1E. When an 
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idle trunk is found, which, it will be assumed, 
is the trunkline shown in the drawingstermi 
nating in bank contacts 334-336, inclusive, 
the switching relay 304 is energized in series 
with the stepping relay 303. Upon operat 
ing, relay 304, at armature 323 places ground 
upon the test contact 335 of the seized trunk 
line in order to busy it, at armatures 322 
and 325 disconnects the trunk conductors 274 
and 275 from the windings of the line relay 
300 and at the front contacts of these arma 
tures extends them to the line relay 340 of 
the third selector 3E. 
The line relay 340 of the third selector 3E 

is immediately energized and operates to 
complete the circuit of the slow acting relay 
341. Relay 341 operates to prepare the oper 
ating circuits of the third selector 3E and at 
armature 344 places ground upon the release 
trunk, whereby a holding circuit is estab 
lished for the switching relay 304 of the in 
coming second selector 2E. 

in a like manner, in response to the second 
character A, the wipers of the incoming 
second selector 2E, Fig. 4, in the Grove ex 
change, are raised to the second level of bank 
contacts and are: then rotated until an idle 
trunk line is selected extending to a third 
selector, which it will be assumed, is the selector 3E shown in the trunking diagram, 
Fig. 4. The line relay of the third selector 3E' is 
immediately energized and closes the circuit 
of the associated slow acting release relay. 
By the operation of the release relay, the 
switch circuits are prepared and a holding 
circuit is established for the incoming second 
Selector 2E. - 
The selector repeater 1E, in addition to 

repeating the interruptions produced by the 
calling device to the line relays of the selec 
tors in Main and Grove exchanges, sends an 
impulse of current to the vertical magnet of 
the switching discriminator SD, Fig. 9, over 
a circuit extending from ground by way of 
armature 85 and its back contact, armature 
90 and its front contact, armature 99 and its 
front contact, conductor 150, off normal 
springs 515 and 516, through the winding of 
the slow acting relay 503, and thence through 
the winding of the vertical magnet 506 to 
battery. The vertical magnet 506 of the 
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switching discriminator SD operates to raise 
the switch shaft, carrying the wipers 520 and 
521 opposite the first level of bank contacts. 
With the first upward movement of the 
switch shaft, the off normal springs are oper 
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ated and the previously traced vertical mag 
net circuit is opened at the spring 516 but is 
immediately closed at the off normal springs 
515 and 517 and at armature 512 on the slow 
acting relay 503, which is energized in series 
with the vertical magnet. Shortly after the 
termination of the vertical movement of the 
Switch, the slow acting relay 503 deenergizes 
and transfers the operating circuit to the 
rotary magnet 505. 
The calling subscriber may now dial the 

third character R of the desired number. 
This Operation produces seven interruptions 
in the circuit of the line relay 56 of the selec 
tor repeater 1E. By the operation of relay 
56 these interruptions are repeated to the 
line relay 340 of the third selector 3E in the 
Main office, and to the line relay of the third 
Selector 3E in the Grove office. The line re 
lay 340 of the selector 3E controls the verti 
cal movement of the switch, whereby the 
Wiper's 350-352, inclusive, are brought oppo 
site the seventh level of bank contacts. Im 
lmediately after the vertical movement of the 
switch, its trunk hunting rotary movement is 
initiated and continues, in the same manner 
as has been described, until an idle trunk is 
found. We will assume that the trunk line 
shown in the drawings terminating in bank 
contacts 355-357, inclusive, is the one se 
lected. The switching relay 342 is then ener 
gized, and operates to extend the connection 
to the line relay 370 of the repeater R. 
The line relay 370 immediately energizes 

and closes the circuit of the slow acting relay 
371 at armature 375, and at armature 376 
places a bridge across the trunk conductors 
379 and 380, whereby a circuit is completed 
for the line relay of the incoming fourth 
selector 4E, Fig. 8, in the Larabee exchange. 
The line relay of this selector operates to close 
the circuit of the slow acting release relay. 
The latter relay prepares the operating cir 
cuit of the selector in the usual manner. In 
the Grove exchange the wipers of the third 
selector 3E are raised to the seventh level 
of bank contacts and are then rotated in 
search of an idle trunk line. As the third 
digit determines that a subscriber whose line 
terminates in the Larabee exchange is being 
called the trunk hunting operation of the 
selector 3E is without function. 
The line relay 56 of the selector repeater 

1E, in operating in response to the third 
character R, sends seven impulses of current 
to the rotary magnet 505 of the switching dis 
criminator SD. Magnet 505 rotates the 
switch shaft carrying the wiper's 520 and 521 
step by step until the said wipers are brought 
into engagement with the seventh set of bank 
contacts on the first level. The slow acting 
relay 502 is energized in series with the rotary 
magnet 505, and operates at its armature 511 
to remove ground from the wipers 520 and 
521 of the switching discriminator. Shortly 
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after the rotary movement of the switch ter 
ninates, a circuit may be traced extending 
fron ground on release trunk conductor 103. 
conductor 145, back contact and armature 
511, through the windings of relay 501, con 
ductor 152, shaft controlled spring 71 and its working contact on the selector repeater 1E 
conductor 151, wiper 520, bank contact i. 
conductor 148, and through the lower wind. 
ing of the relay 54 to battery. The relay 54 
energizes over this circuit and, upon operat 
ing, at its armature 78 establishes a locking 
circuit for itself, at armature 77 disconnects 
ground from the test wiper 121 thereby open 
ing the holding circuit of switching relay 200 
Of the Secondary line switch C, and at arma 
tures 76 and 79 closes a new bridge across the 
lower set of wipers 124 and 126, at the same 
time rendering the impulse springs 87 on the 
line relay 56 ineffective. The relay 501 is 
energized in series with the lower winding of 
relay 54 and operates to open the rotary mag 
net circuit so that the switching discriminator 
SD will not be operated responsive to subse 
quent digits dialled by the calling subscriber. 
The above mentioned bridge may be traced 
from Switch wiper 124, front contact and 
armature 96, front contact and armature 76, 
back contact and armature 72, back contact 
and armature 68, upper right hand winding 
of the repeating coil, through the left hand 
winding of the electro-polarized shunt field 
relay 51, lower right hand winding of the 
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repeating coil, front contact and arnature 88 p 8. 
on line relay 56, armature 70 and its back con 00 

tact, armature 75 and its back contact, arma 
ture 79 and its front contact, to wiper 126. 
When the holding circuit of the relay 200 of 
the secondary line switch C is opened, this 
relay deenergizes to disconnect the trunk 
conductors 160 and 162 from the trunk con 
ductors 232 and 234 of the seized trunk line 
extending to Grove exchange. The circuit 
of the line relay of the third selector 3E in 
Grove exchange is accordingly opened and 
this relay deemergizes to bring about the re 
lease of the third selector 3E and the incom 
ing second selector 2E. Another result of 
the deenergization of relay 200 is that ground 
is disconnected from the test contacts such 
as 219 of the seized trunk line extending to 
Grove exchange, whereby the said trunkline 
is rendered accessible to other rotary sec 
ondary line switches in the group. 

It will be remembered that the previously 
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traced bridge across the wipers 124 and 126 
includes the spring 88 on the line relay 56, 
whereby the switches in the Grove exchange 
may be controlled. 
When the calling subscriber at substation 

A operates his calling device in accordance 
with the next digit 4, four interruptions are 
produced in the circuit of the line relay 56 
of the selector repeater 1E and by the de 
energization of this relay, are repeated to the 
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line relay 370 of the repeater R. This relay 
operates to repeat the four interruptions over 
the trunk conductors 39 and 380 to the line 
relay of the incoming fourth selector 4E, 
Fig. 8, in the Market exchange. The result 
ing operations of the line relay of the fourth 
selector cause the switch wipel's 400-401; in 
clusive, to be brought opposite the fourth 
ievel of bank contacts. A short time after the 
end of the vertical movement of the fot irth 
selector, its trunk hunting operation is initi 
ated and its switch wipers are automatically 
rotated until they are brought into engage 
ment with the bank contacts associated with 
an idle trunk line, which, it will be assumed, 
are the bank contacts 404–406, inclusive. Im 
mediately upon the switch wipers engaging 
this set of bank contacts, the switching 'elay 
of the fourth selector 4E. is energized to ex 
tend the connection to the line relay of the 
fifth selector 5E. 
The line relay of the fifth selector operates 

immediately to close the circuit of its asso 
ciated slow acting relay. The latter relay, 
upon operating, establishes the usual holding 
circuit for the incoming fourth selector AE 
and also prepares the fifth selector 5E for 
operation. 
The calling subscriber may now operate his 

calling device for the next digit of the desired 
number. The operation of the calling device 
serves to produce six interruptions in the cir 
cuit of the line relay 56 of the selector repeater 
1E. The resulting deenergizations of this 
relay repeat the six impulses to the line relay 
of the repeater R. As before, the line relay 
370 of the repeater R then repeats the six 
interruptions to the line relay of the fifth Se 
lector 5E. The line relay of the fifth selector 
5E, in operating in response to these inter 
ruptions, controls the vertical magnet in step 
ping the Wipers 410-412, inciusive, of the 
fifth selector to the sixth level of bank con 
tacts. Shortly after the termination of the 
vertical movement of the switch its rotary 
movement is initiated and takes place until 
the switch wipers are associated with the 
bank contacts of an idle trunkline. It will be 
assurned that the trunk line terminating in 
the bank contacts 414-416, inclusive, is the 
one selected and connected with by its se 
lector 5E. Under these conditions, the 
Switching relay of the selector 5E energizes 
to extend the connection to the line relay 421 
of the connector H. 
The relay 421 is immediately energized 

and, upon operating, at its armature 438 
closes the circuit of the slow acting relay 

GO 
422. Upon operating, the latter relay at 
arnature 441 opens the release magnet, cis 
cuit, at the front contact of this armature 
prepares the implsing circuits of this con 
nector, at arnature 440 prepares certain 
circuits in the connector H, and at arnate 
439 places ground upon the release trunk con 
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ductor 465, thereby establishing a holding 
circuit for the fifth selector 5E and the fourth 
Selector 4E. 
As the trunk line extending to the Grove 

exchange has been released, the operation of 
the al'mature 86 of the line relay 56 in re 
sponse to the digit 6, has no function. Also, 
as the switching discriminator SID has per 
formed its function, it also does not operate 
further. 
When the calling device at substation A is 

operated in accordance with the next digit 7 
of the desired number, seven interruptions 
are produced in the circuit of the line relay 
56 of the selector repeater 1E and, by the oper 
ations of this relay and the operations of the 
line relay 30 of the repeater R, these inter 
ruptions are repeated to the line relay 421 of 
the connector H. The line relay 421 of the 
connector H deemergizes a corresponding 
numbel' of times, and seven impulses of cur 
rent are sent to the vertical magnet 428, the 
first impulse traveling over the following cir 
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cit: ground by way of arnature 438 and its 
back contact, armature 441 and its front con 90 
tact, of normal springs 443 and 445, through 
the slow acting relay 423, and thence through 
the winding of the vertical magnet 428 to bat 
tery. The above is the circuit over which 
the first vertical magnet impulse is trans 
mitted. However, upon the first vertical 
movement of the Switch shaft the of normal 
springs are shifted and the remaining im 
pulses to the vertical magnet traverse a new 
circuit, which is the same as the one previ 
ously traced except that it includes the off 
horinal springs 443 and 444 and armature 450 
on the slow acting relay 423, this relay being 
now energized. The vertical magnet 428 
Operates to raise the switch shaft carrying the 
Wipei's 40-472, inclusive, step by step until 
they are brought opposite the seventh level 
of bank contacts. The slow acting relay 423 
is energized in series with the vertical mag 
net and, as indicated before, operates at arma 
ture 450 to maintain the circuit of the vertical 
inagnet intact thi'oughout the vertical move 
ment of the switch shaft. Shortly after the 
cessation of the vertical movement, the slow 
acting 'elay 423 deemergizes to prepare a cir 
cuit for the rotary magnet 435. 
The calling subscriber may now operate 

his calling device in accordance with the next 
final digit of the desired number. By this 
operation a series of interruptions is produced 
in the circuit of the line relay 56 of the se 
lector repeater 1E in the Center exchange. 
The line relay 56 operates to repeat these 
series of interruptions to line relay 370 of the 
repeater R. By the operation of the latter 
I'elay, this last series of interruptions is pro 
duced in the circuit of the line relay 421. 
The deemergization of line relay 421 in re 
sponse to these interruptions sends a plu 
Itality of imprises corresponding in number 
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to the digit dialed to the rotary magnet 435 
over the following circuit: ground through 
armature 438 and its back contact, al'mature 
441 and its front contact, off normal springs 
443 and 444, armature 450 and its back con 
tact, back contact and armature 455, ai'nature 
462 and its back contact, and through the 
winding of the rotary magnet 435 to battery. 
Magnet 435 operates to rotate the shaft of the 
switch step by step until the wiper's 470-472, 
inclusive, are brought into engagement with 
the set of bank contacts associated with the 
line of the called substation A, which, it 
will be assumed, are the bank contacts 474 
476, inclusive. The slow acting relay 426 is 
energized in multiple with the rotary magnet 
435, and at armature 457 operates to connect 
the test wiper 471 to the test relay 425, and at 
armature 458 short circuits the contact 
springs comprising armature 455 and its back 
contact on the test relay 425, so as to main 
tain the circuit of the rotary magnet closed 
while the wipers of the switch are being ro 
tated over bank contact sets associated with 
busy lines. The operation of the connector 
H now depends upon whether the called line 
is busy or idle. 
Assuming first that the called line is busy, 

there will be a ground potential upon the test 
contact 475 engaged by the test wiper 471. 
A circuit is thereby completed for the test 
relay 425. Upon energizing, relay 425 at 
armature 454, closes a point in its locking cir 
cuit, which is completed immediately after 
the deemergization of slow acting relay 426, 
at its armature 455 opens a point in the rotary 
magnet circuit, and at a'nature 456 connects 
a lead from the busy signalling machine to 

the calling subscriber is informed that the de 
sired line is busy. The subscriber at substa 
tion A will now replace his receiver. By this 
operation the switches used in extending the 
connection to the line of the substation A in 
the Larabee exchange are released in a man 
ner which will be described subsequently. 

It will now be assinned that the line of the 
substation A is idle when the switch wiper's 
470-472, inclusive, aire brought into engage 
ment with the set of bank contacts 474-467, 
inclusive. Under these conditions, there will 
be no ground potential upon the test contact 
engaged by the test wiper 471 and no circuit 
will be completed for the test relay 425. 
Then, shortly after the termination of the 
rotary movement of the switch, the slow act 
ing relay 426 deenergizes and a circuit is com 
pleted extending from ground by way of 
front contact and armature 440, a nature 454 
and its back contact, through the upper wind 
ing of switching relay 427, back contact and 
armature 457, test wiper 471, test contact 475, 
private normal conductor, through the wind 
ing of the switching relay 480 of the line 
switch C, and thence through the winding of 

. 

the motor magnet 482 to battery. The switch 
ing relays 427 and 480 are energized over this 
circuit. However, due to a mechanical lock 
ing device controlled by the armatire of the 
line relay 481 of the line switch C, the switch 
ing relay 480 only partially operates its arma 
tures, enough to disconnect the line of the 
called substation from its normal battery and 
ground connections in the line Switch C. 

: in the connector H, the switching relay 
427, upon energizing, at its armature 461 es 
tablishes a locking circuit for itself, at altima 
ture 462 opens the circuit of the rotary mag 
net, at al'mature 460 places direct ground upon 
the test contact 475, and at armatures 459 and 
463 completes the signalling circuit. Ringing 
current from the generator GEN is now in 
termittently projected out on the called line 
until the receiver is removed at substation A. 
When the receiver is removed at substation 

A”, a circuit is completed for energizing the 
ring cut off relay 424. Upon operating, relay 
424, at its armature 452 establishes a locking 
circuit for itself, at armatures 451 and 453 
disconnects the ringing current, and at the 
front contacts of these armatures finally conn 
pletes the talking connection. Talking cur 
rent is supplied to the called substation from 
the windings of the back bridge relay 420 
which is, of course, energized over the called 
line loop. Relay 420, upon energizing, at its 
almatures 436 and 437 operates to reverse the 
connections to the line relay 421 with regard 
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to the trunk conductors 379 and 380, whereby 
the direction of current flow over these con 
ductors is reversed. As the current flow in 
the left hand winding of the electro-polar 
ized shunt field relay 372 in the repeater R 

y is now in the same direction the current flow 
in its polarizing left hand winding, the arma 
tures 396 and 397 of this relay will be attract 
ed and the direction of current flow over the 
trunk conductors 274 and 275 will be reversed, thereby causing the electro-polarized shunt 
field relay 51 in the selector repeater 1E to 

00 

O 
operate. Upon operating, the electro-polar 
ized relay 51 closes the circuit of the reversing 
relay 50. The latter relay, upon operating, 
'everses the current flow over the calling line 
for supervisory or metering purposes, as the 
case may be. Conversation may now take 
place between the calling subscriber at substa 
tion A in the Center exchange and the called 
subscriber in substation A' in the Larabee 
exchange, talking current being supplied to 
the substation A. from the windings of the 
line relay 56 in the selector repeater 1E. The 
talking circuit may be readily traced, as it is 
indicated by the heavy conductors in the 
drawings. - 

When the conversation is terminated, the 
calling subscriber will replace his receiver on 
the switch-hook. This operation opens the 
circuit of the line relay 56 of the selector re 
peater 1E, which deemergizes, opening the cir 
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cuit of the slow acting relay 57 and also the 
circuit of line relay 370 of the repeater R. in 
the Main exchange. The slow acting relay 57, 
upon deemergizing, closes the circuit of release 
magnet 61 at armature 90, and at armature 89 
removes ground from the release trunk con 
ductor 103, whereby the holding circuit of 
the switching relay 15 of the primary line 
switch C is opened. The deenergization of 
relay 15 restores the primary line switch to 
normal. The removal of ground from the re 
lease trunk conductor 103 also opens the cir 
cuit of relay 504 in the switching discrimi 
nator SD. Relay 504, upon deenergizing, 
closes the circuit of the release magnet 507. 
Magnet 507 of the switching discriminator 
operates to restore the switching discrim 
inatol to nonnai. The circuit of the re 
lease magnet, being opened by off normal 
springs when the switch shaft, reaches no lunal 
position. The release magnet, 61 of the selec 
to repeater 1E, of course, operates to restore 
the switch shaft carrying the two sets of 
switch wipers to normal in the usual manner. 
Another result of the deemergization of the 
slow acting relay 57 is that ground is removed 
from the switch wiper 125 whereby the hold 
ing circuit of the switching relay 240 of the 
secondary line switch C2 is opened and this re 
lay deemergizes to restore this switch to noir 
inal. 
As the circuit of the line relay 370 of the re 

peater R, in Main exchange has been opened 
by the deenergization of the line relay 56 of 
the selector repeater 1E, this relay deener 
gizes and, upon so doing, at armatitre 375 
opens the circuit of the slow acting relay 31, 
and at armature 376 opens the circuit of the 
line relay 421 of the connector H in the Lar 
abee office. The deemergization of slow act 
ing relay 371 in the repeater R. removes 
ground from the release trunk conductor 361 
thereby opening the holding circuit of the 
switching relays 304 and 342 of the second 
selector 2E and the third selector 3E, respec 
tively, in Main office. By the energization of 
these switching relays the respective switches 
are restored to their normal position. 
The circuit of the line relay 421 of the con 

nector H being opened, this relay deener 
gizes, and opens the circuit of its associated 
slow acting release relay 422. The latter re 
lay, upon retracting its artinatures, closes the 
circuit of the release magnet 429 of the con 
nector H at armature 441, and at armature 
439 opens the locking circuit of the ring cut 
off and switching relays 424 and 427, respec 
tively, and also at this same armature removes 
ground from the release trunk conductor 
465, whereby the holding circuits of the 
forth Selector 4E and the fifth selector 5E 
in the Larabee exchange are opened. By the 
deenergizations of the switching relays in 
these switches the fourth and fifth Selector 
are restored to normal. The release magnet, 
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429 of the connector H operates to release the 
switch shaft of the connector, the circuit of 
the release magnet being opened at off normal 
springs when the switch shaft reaches its 
normal position. 
The release of the connector H causes 

ground to be removed from the test contact 
475 of the called line, whereby the circuit of 
the switching relay 480 of the called line 
switch C5 is opened. Relay 480, upon deen 
ergizing restores the line switch. C to normal. 

In the above manner all the apparatus in 
volved in the extension of a connection from 
a subscribe at substation A in the Center 
exchange to the line of the substation A' in 
the Larabee exchange is released. 

it will now be assumed that the calling Sub 
scriber at Substation A, instead of desiring 
to call the subscriber at substation A in the 
Larabee exchange, desires to extend a connec 
tion to the subscriber at substation A in the 
Main exchange, whose number is MAIn 
736x. Under these conditions, the subscrib 
er at substation A instead of operating his 
calling device for the third character R, as 
was previously the case, will operate his call 
ing device for the character I. By this op 
eration one interruption is produced in the 
circuit of the line relay 56 of the selector re 
peater 1E, and by the deemergization of this 
relay is repeated to the line relay 340 of the 
third selector 3E in the Main exchange. The 
line relay 340 of the third selector 3E con 
trols the Operation of the Switch, whereby the 
wipers 350–353, inclusive, are brought op 
posite the first level of bank contacts. Short 
ly after the termination of the vertical move 
ment of the switch, the trunk hunting opera 
tion takes place, whereby the switch wipers 
are brought into engagement with a set of 
bank contacts associated with an idle trunk 
line, which, we will assume, are the bank con 
tacts 358-360, inclusive. Immediately upon 
the switch wiper's engaging this set of bank 
contacts, the switching relay 342 of the third 
Selector 3E is energized and operates to ex 
tend the connection to the line relav of the 
fourth selector 4E1 in the Main office. 
In the selector repeater 1E, the deemergiza 

tion of the line relay in response to the third 
character I causes one impulse of current to 
be sent to the rotary magnet 505 of the switch 
ing discriminator SD in series with the slow 
acting relay 502. The rotary magnet 505 of 
the switching discriminator operates to rotate 
the switch shaft carrying the switch wipers 
520 and 521 into engagement with the first 
set of bank contacts on the first level. Upon 
the deenergization of the slow acting relay 
502, which is energized in series with the ro 
tary magnet, ground is placed upon the wiper 
520 of the switching discriminator SD, where 
by a circuit is completed extending from the 
said wiper, bank contact 11 conductor 148, 
and through the lower winding of relay 54. 
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to battery. This relay, upon operating, 
establishes a locking circuit for itself, as be 
fore, and opens the holding circuit of the 
switching relay 200 of the secondary line 
switch C and also closes another bridge 
across the wipei's 124 and 126 which includes 
the light hand windings of the repeating 
coil, and the left hand winding of the electro 
polarized shunt field relay 51. The Switch 
ing relay 200 of the secondary line switch C. 
upon deemergizing, brings about the release 
of the second selector 2E and the third Se 
lector 3E in the Grove exchange in the same 
manner as before. The relay 501 is energized 
in series with the lower winding of relay 54 
and operates at its arriature 510 to open the 
circuit of the release magnet 505 so that the 
said magnet will not receive any impulses 
caused by the deemergization of the line relay 
56 of the selector repeater 1E in response to 
subsequent digits dialled. 

2 5 

4. 5 
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(0. 
two interriptions are produced in the circuit 

In response to the next digit 7 dialed by 
the calling subscriber the line relay 56 of the 
selector repeater repeats the interruptions to 
the line relay 385 of the fourth selector 4E. 
Accordingly the wipers 390-392, inclusive, of 
the Selector 45 are raised opposite the 
seventh level of bank contacts by the vertical 
magnet under control of the line relay 385. 
The trunk selecting operation of the fourth 
selector 4E is now initiated and continues 
until the switch wipers are associated with 
the bank contacts of an idle trunk line, which 
it will be assumed, is the bank contact set coin 
prising contacts 393-395, inclusive. The 
switching relay 387 of the fourth selector in 
nediately energizes and extends the connec 

tion to the line relay of the fifth selector in the 
Main office. 

Responsive to three remaining digits 36x 
of the called number, a fifth selector 5E1 and 
a connector H. (Fig. 4) are operated. in the 
same manner as was the fifth selector 5E and 
the connector H, to extend the connection to 
the line of the substation A' in Main ex 
change. - 

When the conversation is terminated the 
release of the connection is brought about by 
the replace:nent of the receiver at substation 
A in substantially the same manner as has 
been described in the preceding connection. 
We will now assume that the subscriber at 

substation A instead of desiring to connect 
with the line of the substation A' in the Main 
office of district C, desires to communicate 
with the subscriber at substation A8 in the 
Maburn office in district, A. in this case, the 
subscriber instead of operating his calling de 
vice for the third character Iasiust described, 
will dial the character B. By this operation 
of the line relay 56 of the selector repeater 1E. 
Relay 56, operates to repeat these two im 
pulses to the line relay 340 of the third selec 
tor 3E in Main exchange and to the line relay 

13 

of the third selector 3E in 
change. By the operation of the line relay 
340 of the third selector 3E, the switch wipers 
are brought opposite the second level of bank 
contacts and the rotary movement of the 
switch is automatically initiated. As the 
third digit determines that the Maburn office 
is being called instead of an office in the C dis 
trict as before, the trunk hunting operation 
of the selector 3E is without function. 
The line relay of the third selector 3E1 in 

the Glove office operates to control the vertical 
magnet in stepping the wipers of the switch 
to the second level of bank contacts, where 
upon the trunk selecting operation of the se 
lector 3E takes place in the usual manner. 
It will be assumed that the trunkline shown in 
the trunking diagram of Fig. 4 terminating 
in the incoming fourth selector 4E in the 
Maburn office, is the one selected. By the en 
ergization of the switching relay of the third 
selector 3E the connection is extended by 
Way of the repeater R° to the fourth selector 
4E in the Maburn office. 
Adverting to the operation of the selector 

repeater E another result of the deemergiza 
tions of the line relay 56 in response to the 
third character B, is that two impulses of cur 

the Grove ex 
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rent are sent to the rotary magnet 505 of the 
SWitching discriminator SD in series with the () 
slow acting relay 502. Magnet 505 operates 
to rotate the switch wipers 520 and 521 into 
engagement with the second set of bank con 
tacts on the first level. Shortly after the ces 
sation of the rotary movement of the switch 
ing discriminator SD, the slow acting relay 
502 deenergizes thereby placing ground upon 
the wipers 520 and 521. A circuit may now 
be traced extending from the grounded wiper 
520, bank contact 12 of the switching discrim 
inator, conductor 149, and thence through the 
lower winding of the relay 55 in the selector 
repeater 1E to battery. Relays 501 and 55 
are energized over this circuit. Relay 501 
simply Opens the rotary magnet, as before. 
Relay 55, upon operating, establishes a lock 
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ing circuit for itself at armature 82, at arma 
ture 81 removes ground from the test wiper 
125thereby opening the holding circuit of the 
switching relay 240 of the secondary line 
switch C. at armatures 80 and S3 disconnects 
the bridge across the wiper's 120 and 122 of the 

15 

Selector repeater E and substitutes therefor 
another bridge including the right hand 
winding of the 'epeating coil, and the left 
hand winding of the electro-polarized shunt 

120 

field relay 51, together with the impulsing con 
tact, 88 on the line relay 56. The deenerigiza 
tion of the switching relay 240 of the second 
ary line switch C restores this line switch to normal position, thereby removing ground 
from the test contact 259 of the seized trunk 
line comprising conductors 274 and 275 where 
by the said trunk line is rendered accessible to 
other line switches so that it may be used 
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again. Another result of the deemergization 
of the switching relay 240 is that the circuit of 
the line relay 340 of the third selector 3E in 

Upon deenergizing, 
relay 340 opens the circuit of the slow acting 
relay 341. The latter relay, upon retracting 
its armatures, opens the holding circuit of the 
incoming second selector 2E and also closes 
the circuit of its own release magnet. In this 
manner the operated switches in the Main 
office are released as is the trunk line from 
Center office to Main office. 
When the next four digits 634X are dialled, 

the line relay 56 of the selector repeater 1E 
Operates to repeat each digit to the line relay 
of the repeater R in the Grove exchange. 
The line relay of the repeater R then repeats 
these digits over the trunk line to the Ma 
burn exchange whereby a fourth selector such 
as 4-E, a fifth selector such as 5E, and a con 
nector such as H are operated to extend the 
connection to the line of the desired substa 
tion A in the Maburn exchange. 
The Operation of these switches in response 

to the last four digits is similar to the opera 
tion of the fourth selector 4E, the fifth selec 
tor 5E. and the connector H, in the Market 
exchange, which has been previously ex 
plained. 
At the termination of the conversation, the 

calling subscriber at Substation. A will replace 
his receiver upon the Switch-hook whereby the 
connector H, the fifth selector 5E, the fourth 
Selector 4E, the third selector 3E, the sec 
Ond selector 2E, the secondary line switch 
C, the Selector repeater 1E, the switching 
discriminator SD, and the primary line 
SWitch Care released in a manner similar to 
that described hereinbefore. 

It will now be assumed that the subscriber 
at the calling Substation. A desires to obtain 
a connection with a subscriber at Substation 
A in the Lombard exchange, instead of the 
substation A in the Maburn exchange, the 
number of which is LOMbard-445x. In or 
der to do this, the subscriber at substation A 
Will Operate his calling device for the charac 
terL, which is, of course, the same as the char 
acter Mbeing in the same hole on the calling 
device dial and consequently the operation of 
the selector repeater TE and the line switches 
C and C is the same as before. In response 
to the dialling of the second character O, ten 
interruptions are produced in the circuit of 
the line relay 56 of the selector repeater 1E 
and by the Operation of this relay are repeated 
to the line relay 300 of the second selector 2E 

... in the Main office and the line relay of the 
second selector 2E in the Grove office. The 
line relay 300 of the second selector 2E in the 
Main office raises the switch wipers 330-332, 
inclusive, to the tenth level of bank contacts 
and the trunk selecting operation of the 
switch then takes place. The line relay of 
the second selector 2E steps the switch shaft 
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carrying the Switch wipers of the second Se 
lector 2E in the Grove exchange to the tenth 
level of bank contacts, the trunk hunting oper 
ation of the selector 2E being then initiated. 
As the second character 0 determines that the 
Lombard exchange is being called the trunk 
hunting operation of the selector 2E in the 
Grove exchange and the operation of the sec 
Ond selector 2E in the Main exchange is with 
out function in the present instance. 
The line relay 56 of the selector repeater 1E 

in Operating in response to the second charac 
ter 0 of the called number, also causes the 
Wipers 520 and 521 of the switching discrimi 
nator SD to be brought opposite the tenth 
level of bank contacts. 
When the next character M is dialed five 

interruptions are produced in the circuit of 
the line relay 56 of the selector repeater 1E. 
Relay 56 operates as before, to repeat these 

5 

interruptions over the trunklines extending 
to the Main and Grove offices. However, 
these Operations serve no useful purpose in 
the present case. 
The line relay 56, in response, to the third 

character M, also sends five impulses of cur 
rent to the rotary magnet 505 of the switching 
discriminator SD, whereby the switch wipers 
520 and 521 are rotated into engagement with 
the fifth set of bank contacts in the tenth 
level. The slow acting relay 502 energizes 
in Series with the rotary magnet 505. Shortly 
after the cessation of the rotary magnet in 
pulses relay 502 deemergizes and places 
ground upon the wipers 520 and 521. By the 
grounding of Wipers 520 a circuit is completed 
extending from the said wipers, bank contacts 
engaged by Said wipers in the switching dis 
criminator, conductors 148 and 149, through 
the lower windings of relays 54 and 55 to bat 
tery. Both these relays are energized in 
Series with the relay 501 of the switching dis 
criminator. Relay 54, upon operating, re 
noves ground from the test wiper 121 there 
by Opening the holding circuit of switching 
relay 200 of the secondary line switch Ci. 
These Operations cause the deemergization of 
the relay 200 and the release of the trunk line 
extending to Grove exchange, as well as the 
Operated Switches therein. Relay 55, upon 
energizing, establishes a locking circuit for 
itself at armature 82, and at armature 81 dis 
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connects ground from the test wiper 125 
thereby opening the circuit of the switching 
relay 240 of the secondary line switch C2. 
The switching relay 240 of the secondary line 
Switch deemergizes thereby freeing the trunk 
line extending to the Main office and at the 
Same time initiating the release of the oper 
ated switches therein. B. 
Wiper 521 of switching discriminator, a cir 
cuit is completed extending from the said 
grounded wiper by way of lower bank con 

By the grounding of 

tact 05, conductor 146, through the winding 
of the relay 52 to battery. Relay 52, upon 30 
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energizing, places ground upon the conductor 
154 at armature 69, at armatures 68 and 70 
disconnects both sets of wipers from the talk 
ing conductors in the selector repeater 1E and 
extends these talking conductors over the 
conductors 153 and 155 to the secondary line 
switch C. The grounding of conductor 154 
causes the line relay 575 of the secondary line 
switch C to be energized. Relay 575, upon 
operating, initiates the trunk selecting move 
ment of the secondary line switch C, this tak 
ing place in the usual manner. When an idle 
trunk is found, which, it will be assumed, is 
the trunk line terminating in bank contacts 
590–592, inclusive, the switching relay 576 is 
energized to place ground upon the test con 
tact of the seized trunk line in order to busy 
it, and also to connect the above inentioned 
talking conductors to the trunk conductors 
595 and 596 extending to the line relay of an 
incoming fourth selector, such as 4E° (see 
trunking diagram) in the Lombard exchange. 
When the next digit 4 is dialled, four in 

terruptions are produced in the circuit of the 
line relay 56 of the selector repeater 1E 
and these impulses are repeated to the line 
relay of the incoming fourth selector 4E 
in the Lombard exchange. The line relay of 
the fourth selector 4E controls the opera 
tion of the vertical magnet of this switch 
in raising the switch wipers opposite the 
fourth level of bank contacts. 
selecting movement of the switch is then 
started and continues until the Switch wip 
ers are brought into engagement with the 
bank contacts associated with an idle trunk 
line, whereupon the Switching relay of the 
selector 4E is energized. The switching re 
lay, upon operating, extends the connection 
to an idle fifth selector such as 5E. 

in response to the three remaining digits 
45x of the called number, the fifth selector 
5E and a connector such as H* are operated 
to complete the desired connection. 

All the operated switches involved in this 
connection are released by the replacement 
of the receiver at the calling substation in 
a manner similar to that already described. 

It will now be assumed that the calling 
subscriber at substation. A desires to extend 
a connection to a subscriber at Substation 
A* in Grove eXchange, whose number is 
GROve-64SX. In order to do this, the call 
ing subscriber removes his receiver and op 
erates his calling device in accordance with 
these characters. 
When the receiver is removed, the line re 

lay 14 is energized over the calling line loop. 
Relay 14, upon energizing, causes the line 
switch C to select an idle trunk line in the 
usual manner. It will be assumed that the 
trunk line shown in the drawings terminat 
ing in bank contacts 28-30 inclusive, is the 
one selected. The switching relay 15 of the 
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primary line switch immediately energizes 
thereby extending the calling subscriber's 
line to the line relay 56 of the selector re 
peater 1E. . . - 

Relay 56 immediately energizes and oper 
ates to close, at its armature 83, the circuit 
of the slow acting relay 57. Relay 57 pre 
pares the operating circuits of the selector 
repeater and at armature 89 places ground 
upon release trunk conductor 103, whereby a 
holding circuit is established for the switch 
ing relay 15 of the primary line switch. 
When the calling device is operated in 

accordance with the first character G, four 
interruptions are produced in the circuit of 
the line relay. Relay 56, upondeenergizing, 
in response to these series of interruptions, 
sends four impulses of current to the vertical 
magnet 62 in series with the slow acting re 
lay 58. Magnet 62 operates to raise the 
switch shaft carrying the switch wipers step 
by step until the said wipers are brought 
opposite the fourth level of bank contacts. 
The slow acting relay 58 is energized in se 
ries with the vertical magnet and upon the 
first upward movement of the switch shaft, 
when the of normal springs are shifted, com 
pletes a circuit for the stepping relay 59. 
Relay 59 prepares the circuit of the rotary 
magnet and establishes a locking circuit for 
itself. A short interval after the termina 
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tion of the vertical movement of the switch, 
the slow acting relay 58 deenergizes to com 
plete the circuit of rotary magnet. Magnet 
63 operates to rotate the two sets of switch 
wipers into engagement with the first set of l00 
bank contacts on the fourth level, at the same 
time opening the circuit for the stepping 
relay 59, which deemergizes, opening the cir 
cuit of the rotary magnet 63, which deener 
gizes also. As there is no confliction between 
the office names in various districts in the 
present case, only the upper set of bank con 
tacts are connected to trunk lines, the lower 
level of bank contacts being dead. Also, as 
there is no confliction between the second 
character in the exchange names in district 
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A, it is possible to combine two groups of 
trunk lines into one, the fourth and fifth lev 
els of bank contacts in the selector repeater 
such as 1E are accordingly multipled to 
gether. The trunk selecting operation of the 
selector repeater 1E now takes place in iden 
tically the same manner as has been de 
scribed hereinbefore. When an idle trunk is 
found, which, it will be assumed, is the trunk 
line terminating in bank contacts 134-136, 
inclusive, the switching relay 60 of the selec 
tor repeater is energized to place ground up 
on the test wiper 121 and to place a bridge 
across the wipers 120 and 122. By the 
grounding of wiper 121 a circuit is completed. 
for the line relay 201 of the secondary line 
switch C. This relay energizes to cause 
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the secondary line switch C to select an 
idle trunk line, which, we will assurne, is 
the trunk line terminating in bank contacts 
218-220, inclusive. The switching relay 200 
is operated to place ground upon the test, 
contact 219 in order to busy the seized trunk 
line and to establish a locking circuit for it 
self. An additional result of the energiza 
tion of the line relay 200 is that, a repeat 
ing circuit is closed across the conductors 
232 and 234. 

In response to the next character is of the 
alled number, seven interruptions are pro 
duced in the circuit Of' line relay 56 of the se 
lector repeatei' 1E. and are repeated to the 
line relay of the incoming second selector 
2E in the Grove exchange. By the operation 
of the line relay 2E, the wipers of the selec 
tor are brought opposite the seventh level of 
bank contacts and are then automatically ro 
tated into engagement with the bank con 
tact set associated with a trunkline extending 
to an idle third selector switch, such as 3E'. 
The seven deemergizations of the line relay 
56 in response to the second character R. 
cause the wipers 520 and 521 of the switching 
discriminator SD to be raised opposite the 
seventh level of bank contacts. 

3 0 

40 

other of the exchanges, the switching discrim 
5 5 

60 

When the next character O is dialed, the 
circuit of the line relay 56 is opened ten times 
by the operation of the calling devices S. The , - 

line relay 56 deemergizes ten times to repeat 
the interruptions to the line relay of the 
third selector 3E in the Grove exchange. By 
the operation of the line relay of the third 
selector, the wipers of this switch are raised 
to the tenth level of bank contacts, after 
which they are automatically rotated until 
brought into engagement with the bank con 
tacts associated with an idle trunk line, 
which, it will be assumed, is the one shown 
in the drawings extending to the fourth se 
lector 4E. 
The line relay 56 also sends ten impulses 

of current, to the rotary magnet 505 of the 
Switching discriminator SD in series with 
the relay 502. Magnet 505 operates to rotate 
the wiper's 520 and 521 into engagement with 
the tenth contact set on the seventh level. 
Upon the deemergization of the slow acting 
relay 502, ground is placed upon the Wipers 
520 and 521. As there is no confliction be 
tween the exchange number of Grove and any 
inator has no switching function to perform. 
However, the grounding of wiper 521 closes 
a circuit for the lower winding of the relay 
55 in series with the relay 501 as the bank 
contacts accessible to the wiper 521 of the 
switching discriminator are connected to the 
conductor 525 if they have no switching func 
tion to perform. This provision is made to 
secure the energization of the relay 501 so 
that subsequent digits dialled will have no 
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effect on the switching discriminator. The 
relav 501 merely opens the circuit of the 
magnet 505 in order to prevent further opera 
tion of the switching discriminator. The en 
ergization of relay 55 serves to disconnect a 
direct bridge across the wipers 120 and 122 
through contacts on the line relay and to sub 
stitute therefor a bridge extending through 
the right hand winding of the repeating coil 
and the left hand winding of the electro-pol 
arized shunt field relay 51. 
The succeeding operations of the fourth 

selector 4E", a fifth selector 5E, and a con 
nectol, such as H* in the Grove exchange, 
take place in a manner similar to that already 
described in response to the four remaining 
digits 648X. As before, the connection is re 
leased by the replacement of the receiver at 
the calling substation A. - 

Having described the operations of extend 
ing connections from the Center exchange, to 
Subscribers in the exchanges in various other 
districts, as well as in the same district as 
Center exchange, the manner in which a con 
nection local to Center exchange is estab 
lished will now be described. For this pur 
pose it will be assumed that the calling sub 
Scriber at substation A desires to communi 
cate with the subscriber at substation A. In 
order to do this, the calling subscriber will re 
move his receiver and operate his calling de 
vice in accordance with the number CEN 
ter--245x. 
The removal of the receiver at substation 

A causes the trunk selecting operation of the 
primary line switch C to take place in the 
usual manner. Assuming that the trunk line 
shown in the drawings terminating in bank 
contacts 28-30, inclusive, is the one selected, 
the calling line will be extended to the line re 
lay 56 of the selector repeater E. 
upon energizing, operate in the usual manner 
to prepare the circuits of the selector repeater 
for operation, and to ground the release trunk 
conductor 103 to establish a holding circuit 
for the line switch C. 

in response to the operation of the calling 
device for the first digit C, the circuit of the 
line relay 56 is operated twice and two im 
pulses of current are sent to the vertical 
agnet 62 through the slow acting relay 58. 

Magnet 62 Operates to raise the two sets of 
Switch Wipers opposite the second level of 
bank contacts. The slow acting relay 58 
Operates in the usual manner to close the cir 
cuit for the stepping relay. 59 and, upon de 
energizing, shortly after the termination of 
the vertical movement of the switch, initiates 
its rotary trunk selecting movement. The 
trunk Selecting operation of the selector re 
peater 1E now takes place in the usual man 
ner. As there is no confliction between the 
exchange name Center and any of the other 

The line and release relays of this switch, 
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exchanges in the system there is no trunk 
Selecting operation of the switch, the switch 
Wipers merely rotating in on the first con 
tact set on the second level, whereupon the 
switching relay 60 energizes. Upon oper 
ating, relay 60 prepares an impulsing cir 
cuit for the switching discriminator. 
The next two characters EN when dialled 

on the calling device, operate the vertical 
magnet 506 and rotary magnet 505 of the 
switching discriminator SD, whereby the 
Switch wipers 520 and 521 are brought op 
posite the third level of bank contacts and 
are then rotated into engagement with the 
sixth contact set therein. The slow acting 
relay 502, of course, energizes in series with 
the rotary magnet, and shortly after the 
termination of the rotary movement of the 
switching discriminator, deemergizes to 
ground wipers 520 and 521. The grounding 
of the wipers 520 and 521 completes a circuit 
for the lower windings of relays 54 and 55 in 
the selector repeater 1E in series with the 
relay 501. Relay 501 operates to open the ro 
tary magnet circuit of the switching dis 
criminator as before, while relays 54 and 55 
merely operate to disconnect both sets of 
switch wipers from the selector repeater. The 
grounding of wiper 521 causes a circuit to be 
completed extending from the lower bank 
contact 36, conductor 147, and through the 
winding of the relay 53, to battery. Relay 53, 
upon energizing, at its armature 74 places 
ground upon the conductor 157, and at arma 
tures 72 and 75 disconnects both sets of switch 
wipers, and at the front contacts of these 
armatures extends the connection over the 
conductors 156 and 158 to the rotary Sec 
ondary line switch C°. The grounding of 
conductor 157 causes the energization of line 
relay 550 of line switch C. Relay 550 causes 
the line switch C8 to operate to select an 
idle trunk line. Assuming that the trunk. 
line shown in the drawings terminating in 
bank contacts 564-566, inclusive, is the one 
selected, the switching relay 551 is energized 
immediately upon the switch wipers 560-562, . 
inclusive, being brought into engagement 
with this set of bank contacts. Relay 551, 
upon operating, places ground upon the test 
contact 565 in order to busy the seized trunk 
line and, at armatures 552 and 555, extends 
the connection to the windings of the line 
relay 600 of the local fourth selector 4E2 in 
Center office. 
The line relay 600 is immediately energized 

and operates to close the circuit of the slow 
acting relay 601. The latter relay, upon at 
tracting its armatures, prepares the oper 
ating circuits of the switch and places ground 
upon the release trunk conductor 569 thereby 
completing a holding circuit for the Switch 
ing relay 551 of the secondary line switch 
C8 in the usual manner. 

the second level of bank contacts. 
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When the next digit 2 is dialled by the call 65 
ing Subscriber, two interruptions are pro 
duced in the line circuit of the line relay 56. 
This relay operates to repeat these interrup 
tions to the line relay 600 of the fourth se 
lector 4E. The line relay 600 controls the 
operation of the vertical magnet of the fourth 
selector in raising the switch wipers opposite 

Selecting movement of the fourth selector 
4E now takes place. Assuming that the 
trunk line terminating in bank contacts 
611-613, inclusive, is the one selected, as soon 
as the Wipers 607-609, inclusive, are associ 
ated with this set of bank contacts, the switch 
ing relay 606 energizes. Upon operating, re 
lay 606 places ground upon the test contact 

70 

The trunk 

80 

612 in order to busy the seized trunk line and 
also extends the connection to the line relay 
625 in the fifth selector 5E. 
In response to the next digit 4, the line relay 

56 of the selector repeater 1E repeats the in 
terruptions to the line relay 625 of the fifth 
selector. The wipers 630-632, inclusive, of 
the fifth selector 5E are raised opposite the 
fourth level of bank contacts and are then ro 
tated into engagement With a bank contact 

90 

set associated with an idle trunk line in sub 
stantially the same manner as the fourth se 
lector 4E2 operated. It will be assumed that 
the trunk line terminating in bank contacts 
634–636, inclusive, is the one selected. 
switching relay 627 of the fifth selector ener 

The 

gizes to extend the connection to the line 
relay 651 of the connector H. 
The line and release relays 651 and 652 of 

this switch, operate in the usual manner per 
forming several functions, among which is to 
establish a holding circuit for the secondary 
line switch C8, the fourth selector 4E2, and the 
fifth selector 5E9. - 
The connector Hoperates in the same man 

ner as the connector H operated to establish 
the desired connection with the line of the 
substation A", terminating in bank contacts 
660-662, inclusive, in response to the last two 
digits 5x. 
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All the apparatus involved in the connec 
tion is released by the calling subscriber at 
substation. A replacing his receiver upon the 
switch-hook. 

It will be noted that in connections local to 
district B where the call originates, second 
and third selectors are saved when it is un 
necessary to trunk through a plurality of of 
fices by the use of Switching discriminators 
such as SD. 
What is claimed is: - 
1. In a telephone system, a switching de 

vice, a plurality of exchanges, a group of 
trunk lines extending to each exchange ac 
cessible to said switching device, and means 
for operating said switching device in ac 
cordance with a digit of a called number to 

5 

20 

l25. 



10 

2 5 

40 

5 5 

60 

58 

seize a trunk line in each one of said groups 
simultaneously. 

2. In a telephone system, a Switching de 
vice, a plurality of exchanges, a group of 
trunk lines extending to each exchange ac 
cessible to said switching device, means for 
operating said switching device in accordance 
with a digit of a called number to seize a trunk 
line in each one of said groups simultaneously, 
an automatic switch in each exchange, and 
means controlled over the seized trunk lines 
for operating all of said switches. 

3. In a telephone system, an automatic 
switch, a plurality of sets of wipers for said 
switch, groups of trunk lines accessible to 
each set of wipers, and means for operating 
said switch to move said wiper sets simul 
taneously and cause each of said wiper sets 
to seize a trunk line in one of the associated 
groups. 

4. In a telephone system, an autoimatic 
switch, a plurality of sets of wipers for said 
switch, groups of trunk lines accessible to 
each set of wipers, means for operating said 
switch to cause said wiper sets simultaneously 
to seize trunk lines in two of the associated 
groups, means for partially extending a coil 
nection over each seized trunkline, and means 
for releasing all of said partially established 
connections except the one over which the coin 
nection may be completed to the called tele 
phone line. 

5. In a telephone system, an automatic 
switch, a plurality of exchanges, trunk lines 
accessible to said switch extending to each 
exchange, means for directively operating 
said switch to select said exchanges, means 
for automatically operating said switch to 
seize a trunk line extending to each of Said 
exchanges simultaneously, and means for sub 
sequently releasing all said trunklines except 
one. - 

6. In a telephone system, an automatic 
switch, a plurality of exchanges, trunk lines 
accessible to said Switch extending to each 
exchange of said plurality, means for direc 
tively operating said switch to select said ex 
changes, means for automatically operating 
said switch to seize a trunk line extending to 
each of said exchanges simultaneously, means 
for sending impulses over said seized trunk 
lines in accordance with digits in a called 
number to operate automatic switches in each 
of said exchanges, and means for subsequently 
releasing all said trunk lines except one. 

7. In a telephone system, a number of ex 
changes, an automatic switch, trunk lines ex 
tending to each of said exchanges accessible 
to said switch, means for operating said 
switch to seize trunklines extending to a plu 
rality of said exchanges simultaneously, auto 
matic Switches in said exchanges, means for 
seading impulses over the seized trunk lines 
to operate a series of said Switches in each ex 
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change to extend a connection in the direction 
of a called line, an auxiliary switch associated 
with the first mentioned automatic switch and 
operated in synchronism with the Switches in 
said exchanges, and means controlled by said 
auxiliary switch for releasing all said trunk 
lines and operated Switches if certain prede 
termined series of impulses are sent over said 
trunk lines. 

8. In a telephone system, a number of ex 
changes, an automatic Switch, trunk lines 
extending to each of said exchanges aceessible 
to said switch, means for operating said 
Switch to seize trunklines extending to a plu 
rality of said exchanges simultaneously, au 
tomatic switches in said exchanges, means for 
sending impulses over the seized trunk lines 
to operate a series of said switches in each ex 
change to extend a connection in the direction 
of a called line, an auxiliary switch associated 
with the first mentioned automatic switch 
and operated in synchronism with the 
Switches in Said exchanges, and means con 
trolled by said auxiliary Switch for releasing 
all of said trunk lines except the one over 
Yyhich connection with the desired called line 
nay be established as determined by the im 
pulse series sent over said trunk lines. 

9. in a telephone system, a number of ex 
changes, an automatic switch, trunk lines ex 
tending to each of said exchanges accessible 
to said switch, means for operating said 
switch to seize trunk lines extending to a plu 
l'ality of said exchanges simultaneously, all 
tonatic switches in said exchanges, means for 
sending impulses over the seized trunk lines 
to operate a series of said switches in each 
exchange to extend a connection in the direc 
tion of a called line, an auxiliary switch asso 
ciated with the first mentioned automatic 
switch and operated in synchronism with the 
switches in said exchanges, means controlled 
by said auxiliary switch for releasing all of 
said trunk lines, a second auxiliary switch 
associated with said first automatic switch, 
another group of trunk lines accesible to 
said second auxiliary Switch, and means op 
erative upon said releasing operation for 
causing said second auxiliary switch to seize 
a trunk line in said other group. 

10. In a telephone system, a number of ex 
changes, an automatic switch, trunk lines ex 
tending to each of said exchanges accessible 
to said switch, means for operating said 
Switch to seize trunk lines extending to a 
plurality of said exchanges simultaneously, 
automatic switches in said exchanges, means 
for sending inpulses over the seized trunk 
lines to operate a series of said switches in 
each exchange to extend a connection in the 
direction of a called line, an auxiliary switch 
associated with the first mentioned automatic 
switch and operated in synchronism with the 
Switches in said exchanges, means controlled 
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by said auxiliary switch for releasing all of 
said trunk lines, a second auxiliary switch 
associated with said first automatic switch, 
another group of trunk lines accessible to 
said second auxiliary switch, means respon 
sive to said releasing operation for causing 
said second auxiliary switch to seize a trunk 
line in said other group, and means for there 
after sending impulses over the last seized 
trunk line to control the establishment of the 
connection with the desired called line. 

11. In a telephone system, an automatic 
switch, wipers for said Switch, groups of 
trunk lines accessible to said wipers, a plural 
ity of auxiliary switches associated with said 
automatic switch, means for normally oper 
ating said automatic switch to cause said 
wipers to seize a trunkline in any desired one 
of said groups, and means operative there 
after for releasing the Seized trunk line and 
for operating one of said plurality of auxili 
ary switches. 

12. In a telephone system, an automatic 
two-motion switch, trunk lines accessible to 
said switch, and means for operating said 
switch in said motions, successively to select 
and connect with a plurality of said trunk 
lines simultaneously. 

13. In a telephone system, an automatic 
switch, a plurality of sets of wipers for said 
switch, groups of trunk lines accessible to 
each set of wipers, and means for Operating 
said switch to cause said wiper sets to Select 
and connect with trunk lines in a plurality 
of said groups simultaneously. . 

14. In a telephone system, an automatic 
switch, a plurality of sets of wipers for said 
switch, groups of trunk lines accessible to 
each set of wipers, means for operating Said 
switch to cause said wiper sets to select and 
connect with trunklines in a plurality of Said 
groups simultaneously, and means for send 
ing impulses over the seized trunklines corre sponding to digits in a called telephone 
number. 

15. In a telephone system, an automatic 
switch, a plurality of sets of wipers for said 
switch, groups of trunk lines accessible to 
each set of wipers, means for Operating said 
switch to cause said wiper sets to select and 
connect with trunklines in a plurality of Said 
groups simultaneously, means for sending 
impulses over the seized trunk lines corre 
sponding to digits in a called telephone num 
ber, and means operative if certain predeter: 
mined digits are sent for releasing all of said 
trunk lines except one. 

16. In a telephone system, an automatic 
switch, a plurality of sets of Wipers for said 
switch, groups of trunk lines accessible to 
each set of wipers, means for Operating Said 
switch to cause said wiper sets to Select and 
connect with trunk lines in a plurality of 
said groups simultaneously, means for send 
ing impulses over the seized trunk lines cor 

one of said digit combinations 

19 

responding to digits in a called telephone 
number, means operative if certain predeter 
mined digits are sent for releasing all of said 
trunklines, another group of trunklines, and 
means operative upon such release for seizing 
a trunkline in said other group. 

17. In a telephone system, an automatic 
two-motion switch, groups of trunk lines ac 
cessible to said switch, a plurality of ex 
changes, each of said groups extending to one 
of said exchanges, and means for operating 
said Switch in said motions, successively, to 
select and connect with a trunk line in a plu 
radity of said groups simultaneously. 

18. In a telephone system, an automatic. 
two-motion switch, groups of trunk lines ac 
cessible to said Switch, a plurality of ex 
changes, each of said groups extending to one 
of said exchanges, and means for operating 
said switch in said motions, successively, to 
select and connect with a trunk line in a plu 
rality of said groups simultaneously or for 
Operating said Switch to seize a trunk line 
in only one of said groups, depending upon 
the digit in a called telephone number. 

19. In a telephone system, a plurality of 
groups of trunk lines, an automatic switch 
having a directively controlled primary move 
ment to select a desired group of trunk lines 
and having a free hunting secondary move 
ment to find an idle trunk line in the Selected 
group, a plurality of allxiliary switches 
individual to said automatic switch and hav 
ing access each to a separate group of other 
trunk lines, means for operating said auto 
matic switch to extend a connection over one 
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of the first mentioned trunklines, and means 
responsive to further directive control for 
releasing the seized trunk line and for oper 
ating one of said auxiliary switches to extend 
a connection through an associated trunk 
line. 

20. In a telephone system, a plurality of 
groups of trunk lines, means for extending a 
connection over a trunk line in any desired 
group, another group of trunk lines, and 
means effective in case a certain digit combi 
nation is contained in the desired telephone 
number for releasing the seized trunk line 
and for extending a connection over a trunk 
line in said other group. 

21. In a telephone system, a plurality of 
groups of trunk lines, means for extending a 
connection over a trunk line in any desired 
group, a plurality of groups of other trunk 
lines, and means effective in case the called 
telephone number contains any one of a plu 
rality of digit combinations for releasing the 
extended connection and for extending a new 
connection through one of said other trunk 
lines, the group used to extend the last named 
connection depending upon the particular 

contained in 
the desired number. 

22. In a telephone system, an automatic 

05 

O 

ll 5 

20 

25 

30 



O 

20 

30 

35 

l 

2O 
switch, other similar automatic switches, 
pairs of non-numerical switches accessible to 
all said automatic switches, means for Oper 
ting said automatic switch to seize an idle 
pair of said non-numerical switches, two 
groups of trunk lines accessible, respectively, 
to the seized pair of non-numerical switches 
and similarly accessible to the remaining 
pairs, means responsive to the seizure of said 
pair of non-numerical Switches for operating 
each of them to seize a trunk line in the asso 
ciated group, and means in said automatic 
switch for subsequently bringing about the 
unseizure of only one of the trunklines seized 
by Said pair of non-numerical switches, while 
maintaining both of said non-numerical 
switches non-Selectable to said other auto 
matic switches. 

23. In a telephone system, an automatic 
trunk hunting switch having a plurality of 
sets of wipers, a set of trunk lines accessible 
to said plurality of sets of wipers, other sets 
of trunk lines also accessible to said plurality 
of sets of wipers, means for operating said 
Switch to seize a set of trunk lines, and test ing means whereby the seizure of a particular 
set of trunk lines is prevented in case any 
trunkline in the set tests busy. 

24. In a telephone system, an automatic 
switch, a plurality of lines accessible to said 
switch, and means for preventing said switch 
from extending connection to any of said lines 
in case any one of them is busy. 

25. In a telephone system, an automatic 
switch, a plurality of sets of trunk lines ac 
cessible to said switch, means for operating 
said switch to connect with an idle set of trunk 
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lines, and means for preventing said switch 
from connecting with a set of trunk lines in 
case any one of the trunk lines in the set is in 
Se. - 

26. In a telephone exchange system, a 
calling subscriber's line, a group of lines of 
one character, a group of lines of another 
character, an automatic switch, means under 
the control of said calling line for operating 
said automatic switch to independently con 
nect an idle one of each of said group of lines 
to said calling line. 

27. In a telephone exchange System, an 
automatic switch, a calling subscriber's line 
associated with said automatic Switch, a 
group of lines of one character accessible to 
said switch, a group of lines of another char 
acter accessible to Said Switch, and means un 
der the control of said subscriber's line for 
operating said automatic switch to simul 
taneously select an idle one of each of said 
group of lines. 

28. In an automatic telephone system, an 
exchange including two automatic switches, 
groups of trunks leading to different ex 
changes accessible by way of the first of said 
switches, trunks local to the exchange ac 
cessible by way of the second switch, means 
for extending a connection to the first switch, 
and means controlled through the first Switch 
and effective if a telephone number local to 
the exchange is called for releasing the first 
switch and for extending a connection through 
the second switch. . 

In witness whereof, I hereunto subscribe 
my name this 29th day of May, A.D. 1922. 

CLARENCE. E. LOMAX. 
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