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UNITED STATES PATENT OFFICE 
TELEPHONE SYSTEM 

Aloysius J. Busch, Madison, N.J., and Frederick 
J. Scudder, Manhasset, N. Y., assignors to Bell 
Telephone Laboratories, Incorporated, New 
York, N. Y., a corporation of New York 

Application September 15, 1939, Serial No. 295,012 
25 Claims. (C. 179-18) 

This invention relates to telephone systems 
and, more particularly, to switching devices for 
interconnecting equipments of different charac 
ters in Such Systems. 
The present invention relates to automatically 

Operable links having a common group of select 
able, adjustable link control circuits associated 
thereWith which may be seized for temporary 
Service by the links for selecting different chair 
acters of equipment under the direction of the 
links or trunks of the office or other control de 
Vices and for connecting Said different characters 
of equipment to said trunks or for connecting 
said equipments together through trunk conduc 
tors. 
The object of the invention is, therefore, to 

Simplify the Operations required in a telephone 
office, to obtain economies in the operation of the 
apparatus in a telephone office and in the Space 
required for telephone equipment by providing 
a universal automatically operable Switching 
mechanism available for interconnecting the 
majority of the operating equipments of the tele 
phone office. 
A feature of this invention is a system in which 

a link and a variably operable link control circuit 
are automatically responsive to different circuit 
connections with incoming and outgoing trunk 
circuits for Successively selecting different chair 
acters of equipment, the circuit connections in 
the trunk circuit for signaling the link and link 
control circuit being varied responsive to its chair 
acter of use. 
Another and related feature is a System.in Which 

a link and link control circuit are automatically 
responsive to different circuit connections With 
trunk circuits for selecting any of a plurality of 
different characters of equipment according to 
the circuit connection established and for con 
necting the equipment selected With the signaling 
trunk circuit. 
Another and related feature is a System in 

which a link and link control circuit are arranged 
to successively select different characters of 
equipment responsive to successive signals from 
a trunk circuit and successively associate the dif 
ferent equipments, with the trunk circuit. 
Another and related feature is a System in 

which a link is arranged to successively Select a 
link control circuit for Successively selecting dif 
ferent characters of equipment for a calling in 
coming trunk and a selected outgoing trunk for 
the same telephone connection. 
Another and related feature is a System in 

O 

5 

20 

25 

30 

35 

40 

45 

50 

contacts connected to a plurality of trunks and a 
plurality of choices of secondary link switches 
With the mating contacts of the secondary link 
SWitches connected to a plurality of different 
characters of equipment, said link having access 
to a plurality of Variably operable link control 
circuits for Selecting idle equipments and for op 
erating Said primary and Said secondary SWitches 
and said trunks having means for directing the 
operation of the link and link control circuits for 
Selecting particular characters of equipment. 
Another and related feature is a system in a 

telephone office for selecting voice current am 
plifying repeaters, as directed by a marker Which 
has means responsive to registrations providing 
the character of the calling incoming-trunk and 
the character of the outgoing trunk required for 
a telephone connection and a second means re 
Sponsive to the actuation of said first means for 
automatically determining Whether a repeater 
is required for the telephone connection for con 
trolling the actuation of a link for the selection 
of Said repeater. 
Another and related feature is a System in 

which links which are selectable by trunk circuits 
have SWitches connected with a plurality of dif 
ferent characters of equipment and adjustable 
link control circuits selectable by said links also, 
connected with said plurality of different chair 
acters. Of equipment, Said control circuits being 
adjustable as directed by the trunk circuits for 
Selecting an equipment of any particular chair 
acter by testing a large plurality of such equip 
ments and for Operating the link switches con 
nected thereWith. 
These and other features. Will be discussed more 

fully in the following description. 
To illustrate the features of the invention, ref. 

erence may be had to the accompanying draw 
ings in which: M 

Figs. 1 and 7 illustrate a two-way incoming 
and outgoing intertoll trunk circuit, Fig. 3 an out 
going intertoll trunk circuit and Fig. 2 the auto 
matic switches for interconnecting the trunk cir 
cuits for a telephone connection; 

Figs. 8, 12 and 13 illustrate link SWitches and a 
link connector; 

Figs. 17, 18, 19, 22, 23 and 24 illustrate a link 
control circuit; 

Figs. 4, 5, 9, 10 and 11 illustrate an incoming 
Sender 

Figs. 15, 16, 20 and 21 illustrate an outgoing 
sender; - 
...Fig.14 illustrates voice amplifying repeater for 

which a link has primary switches with mating 55 four-wire trunk; 



2 
Fig. 6 illustrates in detail the apparatus of a 

marker for determining whether a repeater is re 
quired for a telephone connection and illustrates 
other apparatus diagrammatically which are as 
Sociated with the repeater controlling apparatUS; 
and 

Fig. 25 illustrates the elements of the link and 
link control system diagrammatically. 
The drawings, when arranged as shown in 

Fig. 26, illustrate the detail structure of this link 
System. 

General description, 
The general organization of circuits and equip 

ment is shown diagrammatically in Fig. 25 in 
which a call from a distant toll office 250 en 
ergizes the apparatus of an incoming intertoll 
trunk circuit 2502. The energization of the in 
coming trunk circuit causes the selection of a link 
25 O and link control circuit 2549 for associating 
an incoming sender 255 with the incoming trunk 
through a primary switch 25 and a Secondary 
switch 252 of the link. The incoming Sender is 
equipped with registers which are set by impulses 
transmitted from the distant toll office 250. 
These impulses may be used for setting the code 
registers of the incoming sender or Where neceS 
sary impulses are transmitted for setting both the 
code and numerical registers of this sender. The 
energization of the incoming sender associates a 
marker 256 therewith and causes the transfer of 
the code registers from the sender to this marker. 
In response to the energization of the code reg 
istering equipment in the marker other equip 
ment is operated for causing the selection of an 
idle outgoing trunk to the desired distant office 
such as 2508. The outgoing trunks extending to 
this office are associated With trunk block relayS 
shown diagrammatically as 257. The marker 
selects an idle outgoing trunk and causes the en 
ergization of switches 2503 to 2506 inclusive, for 
connecting the incoming and outgoing trunks to 
gether. The idle outgoing trunk selected is in 
dicated as 2507. For calls requiring the trans 
mission of numerical digits an outgoing sender is 
selected and the numerical registrations of the 
incoming sender are transmitted to a selected out 
going sender such as 25 8 or 2520. The outgoing 
trunk energizes a circuit extending to a link and 
link control circuit causing the selection of this 
outgoing sender which after it is selected is con 
nected through primary and secondary SWitches 
of the link circuit to the outgoing trunk. The 
numerical digits are transferred from the incom 
ing sender 255 through secondary Switch con 
tacts on level No. 2 through a secondary and a 
primary vertical of the link switches over level 
No. 1 of the primary switch through the incoming 
trunk 2502, switches 2503, 2504, 2505 and 2506, 
outgoing trunk circuit 2507 level No. 0 of the pri 
mary switch, over a vertical in the primary and 
secondary link switches to the registers of the 
outgoing sender 258. The numerical registra 
tions received by the outgoing sender are trans 
mitted to the distant office 2508 over a level of a 
secondary link switch, a vertical of the Secondary 
and primary switches level 0 of the primary link 
switch, over the outgoing trunk Conductors to the 
distant office. 
A voice amplifying repeater is required for high 

quality transmission when the incoming trunk 
extending from the distant office 250 to this toll 
office and the outgoing trunk extending from this 
toll office to the distant Office 258 are long 
trunks. This requirement is automatically reg 
istered by a class of trunk signal given to the 
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2,293,191 
marker by the incoming trunk and by the reg 
istrations from the calling distant office 250 
which gives the routing for the outgoing trunk 
to be selected. When these registrations are re 
ceived by the marker the repeater selecting ap 
paratus in the outgoing trunk is actuated before 
the incoming sender and marker are disengaged 
from the link switches. For this purpose the 
marker transmits a signal through the incoming 
Sender and link Switches to the incoming trunk 
2502 thence over the Switches 2503 to 2506, in 
clusive, to the outgoing trunk. This energizes 
a repeater selecting relay in the outgoing trunk 
which is automatically locked to a Wait the Selec 
tion of an outgoing sender before indicating that 
a repeater is required. This outgoing trunk may 
have a single start lead which is successively en 
ergized for first, causing the selection of an out 
going sender and second, causing the selection of 
a repeater. In this case both the repeater and 
the outgoing sender may be engaged through the 
same primary link switch. The outgoing Sender 
and repeater may be engaged through the same 
secondary link Switch or through separate Sec 
Ondary link Switches as shown. In certain in 
stances the traffic load is sufficient to Warrant a 
separate frame of link switches for the Selection 
of repeaters. The link Switch frame 250 would 
then have incoming Senders and outgoing Send 
ers associated therewith and connected to the 
different levels of the secondary link Switches or 
different secondary link switches. The frame 
2530 would contain separate primary and Sec 
ondary link Switches for the selection of repeaters 
Only. 
The intertoll trunk 2502 illustrated in FigS. 1 

and 7 is a two-Way intertoll trunk diagram 
matically shown at 2502 in Fig. 25. This trunk 
may be used either as an incoming trunk from the 
distant office shown in Fig. 1 or an outgoing trunk 
for connecting calls from this office to the dis 
tant office. In the System disclosed herein this 
two-Way intertoll trunk circuit is used only as 
an incoming trunk operated from signals trans 
mitted by the distant office associated therewith. 
The energization of this incoming trunk estab 
lishes a start circuit for a link 250 and a link con 
trol System 2540 for associating an incoming send 
er and marker With this incoming trunk. The en 
ergization of this start circuit establishes a cir 
cuit for apparatus in Figs. 13 and 12 known as a 
link Connector and link connector control. This 
apparatus governs the selection of an idle link 
control circuit 2540 more fully illustrated in Figs. 
17, 18, 19, 22, 23 and 24. The multicontact re 
lays in the lower portion of Fig. 12 are energized 
for aSSociating the circuit paths from the idle 
Control circuit 2540 to a large plurality of incom 
ing Senders 25f 5 or 2536, such as shown in Figs. 
4, 5, 9, 10 and 11. 
The link control circuit, Figs. 17 to 19 and 22 

to 24, inclusive, may be used for selecting either 
an incoming sender, an outgoing sender, or a 
repeater. The type of equipment to be selected 
is governed by the intertoll trunk circuit. For 
example, When the two-way intertoll trunk cir 
cuit, Fig. 1 and Fig. 7, is used as an incoming 
intertoll trunk, a class signal is transmitted to 
the control circuit 2540 indicating that an idle 
incoming Sender is required. The control circuit 
is then associated with a large plurality of in 
coming Senders which are connected to certain 
levels of the Secondary cross-bar switches 252, 
25.3 or 25.4 shown more in detail in the right 
hand portion of Fig. 8. Each control circuit 
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2540 may be connected to a different plurality 
of senders, some of which are the same as those 
connected to other control circuits. Assuming 
that there are one hundred and fifty incoming 
senders and ten control circuits, the one hundred 
and fifty Senders are divided among the control 
circuits in any manner desired. An example may 
be assumed in which thirty senders may be si 
multaneously tested by the control circuit, which 
thirty senders are connected to thirty different 
levels of the secondary Switches. An arrange 
ment is provided, however, to prevent the test 
of senders which are busy. This busy condition 
is indicated by a ground connected to the hold 
magnet of switches associated with busy senders. 
When an idle Sender is chosen the Select magnet 
of the proper switch level is operated and the 
hold magnets of the proper verticals in both the 
primary link switch in the left portion of Fig. 8 
and the secondary link switch in the right por 
tion of Fig. 8 are operated. The incoming in 
tertoll trunk of Fig. 1 is thus connected through 
the primary and secondary link switches to the 
idle incoming sender selected. A signal is trans 
mitted to the distant calling operator that pulses 
may now be transmitted for setting the registers 
of the sender. During this period the apparatus 
of the incoming Sender is energized for selecting 
an idle marker. This is accomplished through 
the energization of a marker connector in the 
manner fully described in patent application 
Serial No. 295,010 to King-McKinn-Myers, filed 
Sept. 15, 1939, issued as Patent 2,236,246, March 
25, 1941. Different class signals are transmitted 
to the link control circuit for causing the Selec 
tion of an outgoing sender or a repeater When 
the two-way trunk, Figs. 1. and 7, is used as an 
outgoing trunk. The selection of outgoing send 
ers or repeaters is made in the same manner as 
the selection of an incoming sender but over 
different classified channels. 

In the connection being described both code 
and numerical pulses are transmitted for setting 
the registers of the incoming sender for making 
an outgoing call which requires the transmission 
of numerical digits. The code registrations are 
transmitted from the incoming sender to the 
marker for designating the character of the in 
coming call and the office or station to which 
connections should be made. This determines the 
group of outgoing trunks to be tested for select 
ing an outgoing trunk to the designated office. 
When the marker seizes an idle trunk in the 
manner fully described in the aforementioned ap 
plication King, et al., the cross-bar SWitches of 
Fig. 2 are energized for connecting the incom 
ing trunk to the idle outgoing trunk Selected. 
The idle outgoing trunk for the connection being 
described is shown in Fig. 3. This trunk is an 
outgoing toll switching trunk extending to an of 
fice which is a long enough distance away to 
require a repeater. The office also requires nu 
merical pulses for indicating the Wanted Sub 
scriber's station. - 

As previously stated, circuits are established 
in the marker responsive to registrations and 
through the energization of apparatus or the 
absence of energization of apparatus establish 
the character of the incoming and outgoing trunk 
so that the marker may automatically determine 
whether a voice amplifying repeater shall or shall 
not be inserted in the telephone line connection. 
If a repeater is required the circuit is established 
by the marker which extends through the in 
coming sender, the link switches of Fig. 8, the 
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3. 
incoming intertoll trunk, thence over the cross 
bar switches of Fig. 2 for operating the repeater 
relay in the outgoing trunk. This repeater relay 
locks in preparation for the selection of a re 
peater circuit following the selection of an out 
going sender. The repeater selection is, there 
fore, under the automatic control of the marker 
and the signal for this repeater selection is given 
immediately following the selection of an idle 
outgoing trunk and the operation of the switches 
of Fig. 2 so that the marker may be released at 
the earliest moment. The voice amplifying re 
peaters which are inserted in the talking con 
ductors of the outgoing trunk are disclosed in 
Fig. 14. This repeater circuit is arranged for 
a four-wire toll system having transmission over 
a two-wire channel through a unidirectional re 
peater such as 4 in one direction and over a 
second two-wire channel and a unidirectional 
repeater such as 42 in the opposite direction. 
These voice amplifying repeaters may be of any 
Well-known type known in the art. Pad circuits 
are also shown in Fig. 14 for use as required 
with the repeaters according to the trunk with 
which they are associated. This repeater circuit 
will be more fully described in the detailed de 
scription. 
The outgoing trunk, Fig. 3, energizes a circuit 

for establishing connection with an outgoing 
sender. This circuit energizes apparatus of Fig. 
13 for connecting the outgoing trunk with a link 
control circuit, such as Figs, 17, 18, 19, 22, 23 
and 24. In this instance the apparatus shown 
in Fig. 13 may be the same as actuated by the 
incoming trunk or it may be a different circuit. 
The control circuit, Figs. 17 to 19, Figs. 22 to 24, 
inclusive, may be the same as used by the in 
coming trunk or another link control circuit in 
this common group of control circuits. When 
the link control circuit is associated with the out 
going trunk a signal circuit is established Which 
causes the link control circuit 2540 to test a 
plurality of outgoing senders such as Senders 
258, 2520 and 2537 in order to find an idle out 
going sender. The outgoing senders tested are 
associated with a particular plurality of levels 
of the secondary link switches such as 252,253 
and 25f 4, the same as described for incoming 
senders. When an idle Outgoing sender is found, 
the proper select magnets and hold magnets of 
the primary link SWitch 25 and the Secondary 
link SWitch 252,253 or 254 are operated. This 
associates an outgoing sender with the outgoing 
trunk of Fig. 3 and since the incoming trunk 
is connected to an incoming Sender, circuits are 
completed at this time for connecting the in 
coming sender to the outgoing sender. The cir 
cuits of the incoming sender are connected 
through one level and one horizontal of a second 
ary switch and one level and one horizontal of 
the primary switch shown in Fig. 8 through the 
circuit paths of the incoming trunk circuits of 
Figs. 1 and 7 over the cross-bar switches of Fig. 2, 
the outgoing trunk of Fig. 3, thence through a 
different level and horizontal of a primary and 
a secondary switch, Fig. 8, to the outgoing sender. 
A signal is given from the outgoing sender to the 
incoming sender that the connection has been 
completed and the numerical pulses are imme 
diately transmitted for Setting the registers of 
the outgoing sender. This Ordinarily completes 
the services of the incoming sender and at this 
time this sender may be released, which releases 
the hold magnets of the switches, Fig. 8, which 



4. 
associated the incoming sender With the incom 
ing intertoll trunk. 
The intertoll trunks are arranged for SucceSSive 

operations for the selection of outgoing Sender 
and repeater when required. After the pulses 
have been transmitted, a relay in the outgoing 
trunk circuit is released which establishes a sec 
ond circuit over the outgoing trunk start lead 
for again obtaining the services of a link and link 
control circuit for selecting an idle repeater and 
associating this repeater with the line Connec 
tion. The start circuit energizes the apparatus 
such as shown in Fig. 13, as previously described, 
Which causes the selection of an idle control cir 
cuit, Figs. 17 to 19, 22 to 24, inclusive. A signal 
is transmitted from the outgoing trunk to this 
control circuit which arranges the control circuit 
for the selection of a repeater. The difference in 
class signals is established by successive rear 
rangement of the apparatus in the outgoing trunk 
for successively causing the selection of the Out 
going sender and later a repeater. A plurality of 
repeater circuits are tested in an effort to find 
an idle repeater in the same manner as previously 
described. The repeaters are connected to par 
ticular levels on secondary switches, Fig. 8, which 
are the same repeaters tested by the control cir 
cuit. When an idle repeater is found a second 
ary level and vertical are connected together by 
the operation of a select magnet and a hold mag- : 
net. The select magnets for the primary switch, 
Fig. 8, and the secondary switch, Fig. 8, are 
separately operated but the hold magnets are 
operated over a common circuit. When an idle 
repeater has been found apparatus in the out 
going trunk circuit is operated for extending the 
talking conductors through this idle repeater. 
After the insertion of this repeater the line con 
nection is completed and conversation may be 
started. 

Detailed description 
The following detailed description describes 

the interconnection of a toll line or trunk incom 
ing from a distant toll office 60 over the two 
channels of a four-wire system through an out 
going trunk extending to the telephone office 33 
which is reached over a trunk long enough to 
require a voice amplifying repeater in each Chan 
nel for talking transmission. As previously 
stated, various types of intertoll trunks are used 
with the circuit disclosed, incoming and out 
going from and to other toll offices and offices 
Within the area of the toll office disclosed. These 
intertoll trunks are connected with toll offices 
using ring-down equipment, dial pulsing equip 
ment or manually operable equipment. The ar 
rangement of the circuit and apparatus disclosed 
is for receiving a call from a dial pulsing office 
in which a signal is originally transmitted from 
a distant office and thereafter pulses are trans 
mitted for setting the registers in the equipment 
disclosed, which operates an automatic toll 
switching office in accordance with the character 
and number of the pulses transmitted. The in 
tertoll trunks, such, for example, as shown in 
Figs. 1 and 7 or Fig. 3, may be one-way tiunks 
or two-way trunks. A one-Way incoming trunk 
cannot be used as an outgoing trunk. A two-way 
trunk, such as shown in Figs. 1 and 7, may be 
used either as an incoming or an outgoing trunk. 
In this disclosure the trunk circuit (FigS. 1 and 
7) is used as an incoming trunk actuated in 
response to an incoming call from the distant 
toll office OO but the features of the two-Way 
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2,293,191 
trunk are incorporated to disclose its aSSociation 
With the link Switches of Fig. 8 to demonstrate 
its adaptability in selecting either an incoming 
sender, an outgoing sender, or a repeater through 
the same SWitching structure. 
A call from the distant toll office foo is initiated 

by the transmission of a signal to the incoming 
intertoll trunk circuit which enters the Office on 
line conductor 3 and is extended over lead 20 
for the operation of relays 704 and 79. This 
signal may enter the office through a simplex 
signaling circuit (not shown) for placing a 
ground on lead 20 which extends through con 
tact 9 of relay 722, contact 7 of relay 76, con 
tact of relay 709, thence through the Winding 
of relay 79 to battery. A branch of this cir 
cuit extends through contact 3 of relay 709, 
winding of relay 704 to battery, operating both 
relays 704 and 7 9. The operation of relay 704 
disconnects ground from lead 2 and connects 
battery through lamp 702 to this lead. This may 
extend through a simplex signaling circuit (not 
shown) over the line as a signal over lead 2 to 
the office 00 for Supervision and to prevent the 
apparatus in the office 00 from transmitting 
dialing impulses until an incoming sender has 
been selected and in readiness to receive the 
dialing impulses. Relay 7 9 through its contact 
7 connects class lead 755 to class lead 753 to pre 
pare a class indication for governing the opera 
tion of the link circuit, to be described later, so 
that this link circuit will select an incoming 
Sender. Relay 9 also operates relays T06 and 

7. The circuit for relay 7 06 is obvious and 
need not be described. The circuit for relay 
f8 is also obvious since it extends directly to 
ground on contact 6 of relay 706. Relay 7 f6 is 
operated through contact 3 of relay 79. The 
above relays are operated to open the short 
circuiting paths for relay 04 extending to the 
talking conductors which later allow the marker 
to control circuits over these leads. Relay 07 
also supplies ground from contact 5 to contact 
f2 of the splitting relay f O4 to lead 204 for later 
use in holding and completing switching con 
nections, and connects battery through the wind 
ing of relay 04 to lead 25 of the link circuit. 
Relay 79 is now connected directly to lead 20, 
extending this signaling circuit path independent 
of relays 76 and 709 which are later operated. 
This circuit may be traced from battery through 
the winding of relay 79, contact 3 of relay 706, 
contact 9 of relay 722, lead 720 to ground in 
the distant office over the signaling path. Relay 
i? 6 when operated establishes a locking circuit 
for itself through its contact 4. The release of 
this relay is now under the control of the ionic 
tube 72 and the ionic tube timing circuit. Relay 

6 also establishes locking circuits for relays 
706 and f) and supplies ground over lead 750 
for later use by the marker and to establish this 
circuit as busy to other markers. This circuit 
may be traced from ground associated with con 
tact 6 of relay 22, contact 5 of relay 76, con 
tact 4 of relay 709, contact 2 of relay 7 0, thence 
Over relay 750 acting as a busy ground to all 
markers. This is required in a trunk of this 
character since markers may at any time test 
this trunk for use as an outgoing trunk. The 
above operations necessarily precede the ener 
gization of a link circuit which now takes place 
from ground on contact 6 of relay 76 extend 
ing through contact 5 of relay 79 over lead 75, 
contact 2 of relay 30, winding of start relay 
3 to battery. 
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The operation of relay 3 establishes cir 

cuits for energizing a connector unit for con 
trolling this connection in an effort to associate 
the incoming trunk with a link control circuit 
shown in Figs. 17, 18, 19, 22, 23 and 24, inclusive. 
The control circuit shown in the latter figures 

is used for the selection and operation of a com 
bination of link switches shown in Fig. 8 for 
connecting an incoming trunk with an incoming 
sender or when this same trunk is used as a tWO 
way trunk, the switches are selected for con 
necting the trunk with an outgoing Sender or a 
repeater. The control circuit may be used suc 
cessively by a trunk circuit acting in the capacity 
of an incoming trunk and later, if idle, by the 
same trunk acting in the capacity of an outgoing 
trunk circuit. This makes possible the use of a 
common group of such control circuits for use 
with any type of circuit entering the Office or any 
type of circuit used for establishing connections 
to an outgoing office. The cross-bar SWitches 
of the link disclosed in Fig. 8 are representative 
of the switches used for making various con 
nections between trunks and senders or repeater 
circuits. The Switching contacts 800 to 806, in 
clusive, comprise a portion of a primary link 
switch. Each switch of this character ordinarily 
has ten separate levels, two of which are shown, 
and a large plurality of verticals, three of Which 
are shown... In this instance, the incoming trunk 
is connected to the lower vertical and the SWitch 
is arranged to connect this incoming trunk to a 
secondary switch by the operation of select mag 
net 807 and the hold magnet 8f). In practice 
this incoming trunk may be associated with vari 
ous secondary switches through a number of 
different verticals. On this SWitch, making a large 
plurality of choices of apparatus for extending 
a call from the incoming trunk to the apparatus 
of the switching. Office. Other verticals may be 
operated by the hold magnets for associating 
this trunk with an outgoing sender or repeater 
if the trunk is used as an outgoing trunk. This 
arrangement of associating the apparatus of 
the two-way trunk with the apparatus of the 
telephone office will be clearly understood by a 
later explanation of the association of the con 
nections made between the outgoing trunk 
(Fig. 3) through, this switch to an outgoing 
sender and a repeater. The secondary verticals 
328, 823. and 826 may be on a single CrOSS-bar 
switch or on separate cross-bar switches, de 
pending upon the choice of connection which is 
best Suited for use. 
points shown may therefore be considered as 
one level of any vertical on a single CrOSS-bar 
switch or one level of any vertical on any of a 
large plurality of cross-bar switches. 
The multicontact relay 34, the multicontact 

relay 206 and the relays shown in the upper por 
tion of Fig. 12 constitute an arrangement for giv 
ing an incoming trunk a plurality of choices in 
obtaining the services of a link control circuit 
which may be associated therewith by the oper 
ation of the multicontact relay 20, which must 
test idle before seizure. There are a plurality of 
relays 34 for each group of incoming trunks. 
This plurality of relays are connected to a plu 
rality of relays 206 which are interconnected 
when strapped as shown. There are a plurality 
of relays 207 for each connector extending be 
tween the contacts of relays 34 and the Con 
tacts of relay 2. Each control circuit has a 
representative relay in each connector so that 
any one of the control circuits may be associated 
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when idle with any of the connectors between the 
trunk groups and the control circuits. 
The Operation of start relay 3 by a circuit 

established in the incoming trunk previously de 
Scribed, initiates the Selection of an idle control 
circuit. A circuit is first established from battery 
through resistance 33, contact of relay 3, 
contact 3 of relay f3 5, contact of relay 36, 
winding of relay 20, to ground through con 
tact of relay f202. There is a chain of such 
relays used to prevent the actuation of a connec 
tor by more than one trunk. The energization of 
relay 20 seizes an idle connector and makes 
this connector busy to other trunk circuits until 
such time as it has finished its services in select 
ing an idle cross-bar SWitch connection. A cir 
cuit is also established from ground through Con 
tact 2 of relay 3 for use when the multicon 
tact relays 206 and 207 have been operated. A 
third circuit is established through contact 3 for 
energizing timing relay 37 which associates the 
timing interrupter with a timing circuit 340 in 
order to release a control circuit in trouble. This 
is diagrammatically shown and may operate in 
the same manner as many timing circuits. The 
energization of relay 20 f establishes a circuit 
for relay 205 from ground through its winding, 
contact 3 of relay 20, resistance 204 to bat 
tery. Relay 205 establishes an obvious circuit 
through its contact and contact 2 for energiz 
ing the magnett 206 which controls the armatures 
of the multicontact relay. The energization of 
relay 206 establishes a circuit through its con 
tact for relay 208 which establishes circuits 
through the apparatus shown in the left portion 
of Fig. 12 for associating the connector With an 
idle control circuit. For this purpose a circuit 
is first established from the relay 20 which is - 
assumed to be operated in the chain control cir 
cuit. This circuit nay be traced from battery 
through resistance 293, contact 4 of relay 20 
and through the winding of relays 299, 210 or 
f2 whichever relay is associated with an idle 
control circuit. It will be seen that this circuit 
is extended through contact of relays 22, 
23 or 24, which represent three of a large 
plurality of relays in a chain equivalent to the 
number of control circuits used. If relay 22 is 
normal, the circuit extends through the Winding 
of relay 209, contact 2 of relay 20 to ground 
on contact 2 of relay 2 . Relay 22 when op 
erated shows that the control circuit associated 
thereWith has been taken for use through an 
other connector and the circuit from battery on 
contact 4 of relay 20? then extends through con 
tact of relay 22, contact of relay 23 nor 
mal, winding of relay 20 to ground on contact 
2 of relay f2 to obtain the services of another 
control circuit. In this instance it may be a S 
sumed that relay 22 is normal and the circuit 
extended through the winding of relay 209 to 
ground, operating relay 209. This establishes 
an obvious circuit for the operation of the mull 
ticontact relay 207 for associating a control cir 
cuit with the apparatus of the incoming trunk. 
The energization of relay f 207 establishes a cir 
cuit for the make-busy relay C of the control 
circuit from battery through its Winding, lead 
22, contact 4 of relay i2O7 to ground. The en 

ergization of the make-busy relay 70 associ 
ates ground with a plurality of conductors equiv 
alent to the number of relays used in the chain 
circuit of the upper left portion of Fig. 12. These 
ground circuits extend through the upper Wind 
ings of all of the relays 22, 23 and 24 which 
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all Operate With the exception of the One aSSO 
ciated with the control circuit in use. The oper 
ation of relay 2 f2 associated with the control 
circuit in use is prevented by a shunt circuit ex 
tending from contact of relay 20 to a point 
connecting resistance 26 to the winding of re 
lay 22, thus shunting the battery connection 
from the winding of this relay and maintaining 
it normal. The control circuit taken for use is 
therefore not available to other connectors. It 
may thus be assumed that the control circuit 
(Figs. 17, 18, 19, 22, 23 and 24) is prepared to 
operate for testing cross-bar switches to make 
the connection between the incoming trunk and 
an incoming sender. 
The organization of the link switching ar 

rangement and the control circuits is such that 
a choice is made from a large number of senders 
or repeaters associated with the apparatus of 
the control circuit. In some instances a num 
ber of idle Senders or repeaters are simultaneous 
ly associated with the control circuit and only 
One of these is Selected. This section is made 
by signaling the control circuit which level of a 
particular secondary link switch is connected to 
a preferred idle sender or repeater. Fundamen 
tally, the arrangement is as follows: A class sig 
nal is transmitted to the control circuit for the 
Selection of an incoming sender, an outgoing 
Sender or repeater, which operates a class relay 
combination for directing the control circuit. 
In the control circuit relays 220 , 2203 and 2205 
are each associated with a different switch com 
bination comprising a vertical on a primary 
switch and a vertical on a secondary switch, each 
having a plurality of levels. A plurality of ver 
ticals on the primary Switch are connected to 
verticals on a plurality of secondary link switch 
es. The verticals of the secondary link Switches 
have associated therewith a plurality of levels 
each of which is connected to a different sender 
or repeater. The hold magnet of a vertical On 
a primary link Switch and the hold magnet of a 
vertical on a secondary link switch are in mul 
tiple so that they may be operated simultane 
ously. Each relay, such as 220?, has as many con 
tacts, such as 3 and 4, as there are levels on a 
Secondary link switch connected to senders or re 
peaters to be tested. There are as many relays, 
such as 2202, as there are secondary link switch 
levels in a Switching combination connected to 
Senders or repeaters to be tested. This plurality 
of relays, Such as 2202, are operable through the 
plurality of contacts on each relay, such as 220. 
In view of the above, the operation of any par 
ticular relay 2202, 2204 or 2206, of which there 
are a large plurality, indicates the association of 
the control circuit with an idle sender on a par 
ticular level of a secondary link switch of a par 
ticular Switching combination. Relays 805, 
809 and 80 are operated according to the 

SWitch level on which the idle sender or repeater 
is found. There are, consequently, as many of 
these relays as there are levels on any secondary 
link switch. Relays 320, 32 ?, 3 22, 323 and 
324 also are operated according to the level on 
which the idle sender or repeater is found. 
There are as many of these relays as there are 
levels on any secondary switch. Relays 330, 
33 and 332 are operated according to a class 

indication transmitted to the link control circuit. 
The contacts of relay 330 are connected to a 
large plurality of outgoing senders, contacts of 
relay 33 are connected to a large plurality of 
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are connected to a large plurality of repeaters. 
It will be noted that there is a direct circuit be 
tween the link control circuit and the senders or 
repeaters through the contacts of these relays 
which is for testing purposes to determine 
whether the senders or repeaters are idle or busy. 
All of the idle senders or repeaters which are 
found may be connected to an equivalent number 
of relays 2202, 2204 and 2206 and operate all such 
relays. There is a chain circuit running through 
the latter relays so that a particular idle sender 
or repeater may be selected. This chain circuit 
arrangement may be different in each control 
circuit having the same senders or repeaters con 
nected thereto in Order that different Senders or 
repeaters are constantly Selected for use. The 
circuit arrangement is such that if an idle Sender 
is indicated to the control circuit and instanta 
neously this idle Sender is seized by another con 
trol circuit, a busy indication is immediately 
transmitted to the link control circuit so that the 
next idle sender connected to a relay in the chain 
circuit may be selected. After a particular send 
er or repeater is indicated to the control circuit 
as being idle, one of the relays 320 to 324 is 
operated corresponding to the level on which the 
idle Sender or repeater is found and a secondary 
test of this sender or repeater is made and, if sat 
isfactory, the sender or repeater is seized for use. 
The combination of circuits and equipment as 
described for the control circuit is such that 
Signals have been transmitted indicating the 
level of a particular secondary Switch to which 
this Sender is connected and a circuit is imme 
diately established to operate the select magnets 
of the primary and secondary switches corre 
Sponding to these levels and also the circuit is 
established for energizing the hold magnet of 
the verticals in the primary switch and the ver 
tical in the secondary switch corresponding to 
this switch combination. In this manner a par 
ticular idle sender or repeater is chosen from 
a large group and connected to an incoming or 
an outgoing trunk circuit. 

Relay 20 in operating connects a large num 
ber of leads between the link control circuit and 
the other apparatus of the office and ground is 
connected over three leads 220, 22 and 222. 
An obvious circuit is established over lead 220 
for energizing relay f902. The circuit over lead 
22 operates relay IT Of. The circuit established 

Over lead 222 establishes a locking circuit for 
relay 703 which is used after this relay has been 
Operated as explained later. The operation of 
relay of completes a circuit for the operation of 
relays 23 and 24 for marking this control cir 
cuit busy to all other connectors as previously 
explained. The operation of relay 902 estab 
lishes an obvious circuit for relay 24O4 and an 
Operating circuit for relay 709 from battery 
through resistance 912, contact 4 of relay 1902, 
contact 5 of relay 993, contact 3 of relay 1809, 
contact 4 of relay 9 C, winding of relay 109 to 
ground on the contact of relay f 80 . Relay 109 
locks to ground on its contact 3. This control 
circuit has now been actuated for controlling the 
Selection of available facilities for establishing a 
connection between the calling incoming toll 
trunk circuit, Figs. 1 and 7, and an unavailable 
incoming Sender under the control of the incom 
ing trunk circuit. 
A group of links and link control circuits serve 

a plurality of groups of trunks which may be 
known as Subgroups of trunks within the larger 

incoming Senders and the contacts of relay 332 75 group. When a particular trunk within a sub 
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group of trunks actuates a link circuit, it is nec 
essary to identify the subgroup with which it is 
asSociated. The link control circuit is therefore 
provided with a plurality of relays 224 to 222 
equivalent to the number of trunk subgroups 
Served through the contacts of the associated 
Connector relays. In this instance it may be as 
Sumed that a circuit is established for the group 
relay 224 to show the subgroup of trunks re 
quiring Service. This circuit may be traced from 
battery through the winding of relay 224, con 
tact of relay 2305, lead 249, contact of the 
multicontact relay 207 and corresponding con 
tact 29 of relay 206 to ground on contact 2 of 
relay 3. Relay 224 in operating locks through 
contact 2 to lead 249. It should be noted that 
the locking circuit does not extend through the 
contact of relay 2305. A circuit is now estab 
lished for relay 223 extending from battery 
through its winding, contact of relay 224 to 
the locking ground for relay 224. Relay 223 
in operating establishes an obvious circuit for re 
lay 2305 which locks to ground on relay 224. 
The operation of relay 2305 opens the operating 
circuit for relays 224 to 222 and relay 224 re 
mains operated over its holding circuit. A cir 
cuit is thus established for the multicontact relay 
34 which may be traced from ground through 

its winding, contact. 27 of multicontact relay 2206 
and a corresponding contact on relay 2207, thence 
over lead 247 through contact 4 of relay 224, 
contact of relay 223, resistance 226, contact 
2 of relay 704, contact 4 of relay 2305 to battery. 
There are a plurality of trunks in each Subgroup 
served by the same start relay 3f. 
represented in the control circuit by relays 706 
to TO. It will be remembered that a start 
ground was placed on the conductor 75 of the 
incoming trunk by the operation of start relay 
f06. This ground originally operated start relay 
f3 i? but at the same time extends ground 
through all of the contacts in multiple on relay 
3 O associated with the subgroup. These leads 
extend through an equivalent number of contacts 
on relay 314 represented by the contacts 8 and 
9 of this relay. The circuit also extends through 
contact 5 of relay 34 to energize the relay 705 
in the control circuit. The trunk subgroup re 
lays f 106 to 70 representing all the trunks in 
the group are also energized. Relay T05 is en 
ergized over lead ? 236 which extends through 
the contact of the multicontact relays 20 and 
f 206 to ground in the incoming trunk circuit 
through contact 5 of relay 34. The circuits 
for relays 706 to 70 are traced from battery 
through their windings, contacts 3 and 4 of relay 
1, leads 229 and 230 extending through the 

contacts of multicontact relays 207 and 206 to 
contacts 7 and 8 of relay 34, contacts and 2 
of relay 30 to ground on the start conductor 
5A. All of the relays 706 to to now operate 
and are locked over their associated operating 
circuits independent of the contacts on relay 
7. Relay 703 now operates from battery 

through its winding over a series circuit through 
contact f of relays T0 to 706, contact of relay 
705, contact 5 of relay 70 to ground over lead 

f 229. The operation of relay 703 establishes a 
circuit for relays 702 and 30 from battery and 
contact 2 of relay 73, winding of relay TC2, 
lead 223, contacts of relays 207 and 206, con 
tact 2 of relay 34, winding of relay 30 to 
ground. The operation of relay 30 individual 
izing the incoming trunk ground circuit. So that 
only one relay of the series of relays T06 to 70. 

These are : 
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remains operated, this ground being extended 
from lead 75 to contact 8 of relay 314, lead 
229 which locks relay 70 in position. All of 
the other relays release since their locking cir 
cuits Were opened. It is therefore established 
that the trunk associated with relay TO is the 
calling incoming trunk with which a sender 
should be associated. This establishes the level 
of the primary switch to which the incoming 
trunk is connected. The operation of relay 30 
also opens the operating circuit for relay 705 
Which now releases and establishes a circuit for 
relay 707. This circuit may be traced from bat 
tery through its winding, contact 4 of relay. 03, 
contact of relay 705 to ground on the locking 
circuit of relay 70. Relay 7 07 establishes an 
obvious operating circuit for relay 7 through 
its contact 2 and also partly establishes an Oper 
atting circuit for relay 2304 which will be com 
pleted later. 

Since the control circuit serves to select either 
an incoming sender, an outgoing sender or a re 
peater, it is necessary for a class signal to be 
transmitted from the trunk circuit to indicate 
What character of equipment should be selected. 
In the description of the incoming trunk when 
the call was originated, the Operation of relay 
79 established the class of circuit to be connected 
With this incoming trunk by associating lead 753 
with lead 755 which now operates a class relay in 
the control circuit which in this instance is class 
relay 896. The circuit for this relay may be 
traced from battery through its winding Over 
lead 234, through the contacts of multicontact 
relays 207 and 206 to contact 3 of relay 34, 
thence over lead 753 through the contacts of 
relay 79 returning over lead 755 through con 
tact f of relay 34, contacts of the multicon 
tact relays 206 and 2C to lead 23 which ex 
tends through contact T of relay 70, contact 
2 of relay 7 f, contact 2 of relay 2303 to ground. 
This operates relay 806 and indicates to the 
control circuit that an incoming sender shall be 
connected with the incoming trunk. In the cir 
cuit traced for the class lead it should be noted 
that each trunk has an individual class lead car 
ried through the contacts of the windings 706 
to 7 ?o to the operating circuit for the class re 
lay. These individual leads from the trunk cir 
cuit may be used simultaneously by different 
trunks if they are associated. With different cOn 
trol circuits in the common group of control cir 
cuits. Other class relays in the control circuit 
will be explained later, for example, relay 804 
is another class relay which when operated by an 
outgoing trunk circuit indicates that an outgoing 
sender shall be associated therewith. Relay 20 
is also a class relay and when operated indicates 
that a repeater shall be associated with the trunk 
circuit which may be a two-Way trunk or a one 
way trunk extending to a called station. A large 
plurality of leads are now connected between the 
control circuit and an equivalent plurality of in 
coming senders in order that these senders may 

is be tested to find an idle sender for association 
With the incoming trunk. This connection is 
made by the operation of relay f33 which has 
the test conductors of this large plurality of send 
er's connected to its contact and extends these 
test leads from the senders to the control cir 
cuit. The circuit for operating this relay may be 
traced from ground through the Winding of re 
lay 33, contact f of relay 34, contacts of the 
multicontact relays 206 and 207 to conductor 
f238 which extends through contact 5 of relay, 
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709, contact 2 of class relay 220, which is nor 

mal, contact 2 of class relay 1806 which is op 
erated, contact of class relay 804 which is 
normal, and thence through contact 4 of relay 
2304 to battery on contact O of relay 2402. 
As previously stated, a large number of senders 

are simultaneously associated with the link con 
trol circuit for test. The operating circuits of 
these senders are connected to a plurality of 
switch levels on a plurality of secondary link 
switches. Each secondary link switch is asso 
ciated with a different vertical of the same pri 
mary link switch connected with the calling in 
coming trunk. This makes available a large 
number of senders for an incoming call so that 
if a. plurality of the senders are busy one may be 
found which is idle. Usually more than one of 
the available senders are idle but the first idle 
one in the choice is seized. The combination of 
secondary and primary switches in links is such 
that the hold magnets controlling verticals on 
the primary switch are connected to hold mag 
nets of the vertical on a secondary switch and 
all of the incoming senders connected to the lev 
els of these secondary switches are available for 
connection to the incoming trunk, if idle. The 
incoming senders to be tested may be connected 
to any number of the levels in these secondary 
verticals and may be connected to all such levels. 
Certain verticals of the secondary switch may 
have incoming senders associated with several lev 
els, outgoing senders associated with other levels, 
and repeaters associated. With other levels. The 
above-mentioned verticals and levels of the 
switches are available to other link control cir- : 
cuits and, therefore, when a test is made to ob 
tain the services of an idle sender, a check must 
be made to ascertain which links are available 
for tests, that is, which links have not been taken 
for use by other control circuits. When a link 
has been taken for use by another control cir 
cuit, a ground would have been applied to the 
winding of the hold magnet to operate the hold 
magnet of the primary and secondary switches. 
The leads from all of the hold magnets are car 
ried from the link switches through contacts, 
such as 3, 4 and 5 of relay 34 and similar con 
tacts on the multicontact relays 206 and 207 
to conductors, such as 224, 225 and f226. In 
each case there are as many Such leads as there 
are available links for use in Selecting senders or 
repeaters and these leads from all such hold 
magnets are carried through the contacts of re 
lay 2306 to the left windings of relays, such as 
220, 2203 and 2205. If any verticals have 
ground associated with their hold magnets, a 
circuit for such busy links establishes an oper 
ating path for the aforementioned relays 220, 
2203 and 2205 to prevent a test of the senders 
associated with busy secondary switches. The 
Operation of any of these relays opens the oper 
ating circuit for relays, such as 2202, 2204 and 
2206. There are as many of the latter relays as 
there are senders available, but only those as 
sociated with unoperated relays 220, 2203 and 
2205 are tested. Assuming that relays 220?, 2203 
and 2205 remained normal, all relays, such as 
2202, 2204 and 2206, are associated with an op 
erating path extending over the test circuit to 
incoming senders. One such circuit may be 
traced from battery through the left winding of 
relay 2206, contact of relay 2205, conductor 260, 
thence through the contact of relay f207 and 
aSSOciated Contact 40 of relay 206, contact 2 of 
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sender. It will be remembered that relay 33 
Was operated over a circuit established by class 
relay 806 of the control circuit, indicating that 
incoming senders are the ones to be tested. If 
all of the rleays 220, 2203, 2205 and other similar 
relays remain normal, a large plurality of Send 
ers are tested. If, however, all relays, such as 
220, 2203 and 2205, are operated, indicating that 
all available paths are busy, a ground is connect 
ed from contact of relay 983 over a chain cir 
cuit through the contacts 2 for operating a tim 
ing circuit under the control of relays 906 and 
90. This ground extends through contact 2 of 

relay 2205 to contact 6 of relay 2406, contact f of 
relay 2402, contact 5 of relay 2307 to the arma 
ture of interrupter 9 f. The operation of relays 
f 906 and 907 will ultimately establish a circuit 
for releasing the control circuit in a manner to 
be described later if an idle link does not become 
available in a given period of time. Circuits for 
relays 2204 and 22.02 and similar relays are es 
tablished to paths over circuits as traced for re 
lay 2206 using conductor 26 or 262 or similar 
Conductors extending through other contacts of 
relay 33 to incoming senders. Since only one 
incoming sender is disclosed in this drawing, one 
test lead is carried through contact 2 of relay 
33 to this sender. This incoming sender is 
shown on Sheets 15, 16, 18, 19 and 20. The lead 
from contact 2 of relay 33 f is connected to con 
tact of relay 98. When this sender is in use, 
relay 98 is operated and, therefore, a busy send 
er is indicated by an open circuit and an idle 
Sender is indicated by ground associated With the 
lead connected to the contacts of relay 33. If 
there are a number of idle senders associated 
through the contacts of relay 33, a circuit is 
established for an equivalent number of relays 
2202, 2204, 2206. The circuit for relay 2286 was 
traced through the contact of relay 33 and 
from there is extended to ground on contact 
of relay 98. 

Since there may be a number of idle circuits 
available, it is now necessary to select one such 
idle Sender. The operation of any of the relays 
2202, 2294 or 2206 establishes a circuit from 
ground through contact 3, winding of relay 2307 
to battery. The operation of this relay estab 
lishes a circuit for relay 2406 from battery 
through its winding, contact 0 of relay 2402 to 
ground through contact 4 of relay 2307. The 
Operation of relay 230 also establishes a circuit 
from ground through its contact 2, winding of 
relay 802 to battery which operates the latter 
relay. A circuit is also established through con 
tact f of relay 2307 for operating relay 2207. 
When an idle incoming sender has been found, 

relay 2406 is operated as previously described 
which establishes circuits for operating all of 
the relays 220, 2203 and 2205, including other 
relays of this character. This establishes a cir 
cuit for relay 22ff which may be traced from bat 
tery through its winding, contact 6 of relay 2406, 
contacts 2 of relays 2205, 2203 and 220 to ground 
On contact f of relay 903. The operation of re 
lay 22 establishes a circuit for a relay corre 
Sponding to the level of the secondary link switch 
connected to the idle sender. In this case it may 
be assumed that this is the Zero level and a cir 
cuit is established for relay 1805 which may be 
traced from battery through its winding, contact 
of relay 90, contact of relay 2206 to ground 

on contact 2 of relay 22 f. Relay 22G9 was op 
erated from battery associated with contact 2 of 

relay 33, to the busy test lead of an incoming 75 relay 709 and a circuit is now established for 
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making a double test of the sender which has 
been, found idle. For this purpose a circuit is 
established for relay 320 which may be traced 
from ground through its winding, contact 37 of 
relay. 206 and the corresponding contact of re 
lay 20, over lead 257, contact of relay 229, 
contact 3 of relay '805, contact 5 of relay f 805, 
contact of relay 809, thence through contacts 
of other similar relays corresponding to other 
secondary switch levels through contact of relay 
8 to battery. The operation of relay 32 

connects a testing circuit in the link control cir 
cuit With the idle incoming sender and also con 
nects ground to a test circuit relay 90 in the 
control circuit. The circuit for relay? 96.1 maybe : 
traced from ground on contact 4 of relay 320, 
contact 29 of relay 26 and a similar contact. On 
relay 29, lead 24, winding of relay 9 to 
battery. The control test circuit is associated 
with relay 918 in the sender, extending from the 
control circuit to the armature and associated 
contacts on this relay. With relay 9f 8 normal, 
indicating the incoming sender to be idle, bat 
tery is associated with the test lead. When the 
incoming sender is busy ground is associated with : 
this lead since relay S 8 is operated. This lead 
extends through contact 3 of relay 320, contact 
34 of relay 20s and a similar contact of relay 
{267 to lead .254 in the control circuit, thence 
through contact 6 of relay 2236, contact f of 
relay 22:1, winding of test relay 2403, tube 24 to 
to battery through contact 4 of relay 90?. The 
winding of test relay 2465...is also connected in 
this tube testing circuit. This may be traced 
from battery through contact 4 of relay 2402, 
winding of relay. 2405, contact. 7 of relay 2406 to 
the tube 24.0. At this point the test relays of 
the tube testing circuit in Fig.24 are connected 
to the Sender for making a test. The sender lead 
presents battery voltage of a particular value to 
the tube of such character that if no other con 
trol circuit is attempting to select this sender, 
the plate resistance of tube 250 will instantly 
drop, causing the operation of relays. 243 and 
2435. If at this time another control circuit is 
attempting to seize this sender or has seized the 
sender, relay, 245 will not operate. ASSunning 
that this relay operates, a circuit is established 
for relay 242 from battery through its Winding, 
contact of relay 24.05 to ground. A circuit is 
also closed for locking relay 2206 which may be 
traced from battery through the right Winding 
of relay 226, contact 5 of relay 22 to ground 
through the contact of relay 24.5. Upon the 
operation of relay 2402 this locking ground is 
Substituted through contact 5 of relay 2402 to 
contact A. of relay .246 and ground connected 
thereto. If relay. 243 of the testing circuit op 
erates and relay 205 does not operate, a circuit 
is not established for relay 24.92 but a circuit is 
established for the tining interrupter extending 
fron ground on contagt 3 of relay 2432, contact 
of relay 243 to the armature of interrupter 9. 
This establishes a circuit for operating relays f906 
and 98 which after a periccd of time operates 
an alarm circuit. However, under normal cir 
cumstances a different incoming sender would be 
taken for test. When two control circuits at 
tempt to seize the same sender, the tube circuits 
in both control circuits do not function until one 
of the circuits has seized the Sender. When this 
sender is seized, a ground is removed from the 
lead extending to one of the relays 22.02,2204 
or 226 and in this instance Will be removed from 
relay 226 which would release. If there are 
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otheridle Senders associated with the control cir 

the chain through relays 2206, 2204, 22.02 would 
be selected and the sender tested. The purpose 
in operating the timing circuit from the contact 
of relay 2203 is to transfer the facilities of the 
Control circuit for a second choice when the test 
of orie control circuit conflicts with another. The 
operation of the Vacuum tube 240 is instanta 
neous and such irregularities are very rare. 
ASSunning that the test originally made was 

Successful, the incoming Sender disclosed herein 
is made busy by the operation of the vacuum 
tube 24f0 and is seized through the switch con 
tacts as follows. The operation of relay 2402 
establishes circuits for select magnets associated 
with the level connected to this incoming sender. 
Relay 2402 establishes a circuit for relay 803, 
which circuit may be traced from battery through 
its winding, contact 2 of relay 802, contact 4 of 
relay. 24.02, contact 3 of relay 2303 to ground. 
Relay 2402 also opens the circuit for class relay 
at its contact 0, causing the release of relay 33 
Which disconnects the large group of senders 
from the control circuit. This opens all of the 
circuits for relays 2202, 2204, 2206, which con 
Stitutes a number of relays equivalent to the 
number of Senders aSSociated with the control 
circuit. Relay 2206 remains operated since it is 
locked locally in the control circuit, as previously 
described. A circuit is established for relay 2306 
from battery through its winding, contact 8 of 
relay 2402 to ground on contact 3 of relay 903. 
A circuit is established for relay 768 from 
ground through its winding, contact of relay 
1709, contact? of relay 2207, contact 6 of relay 
2402 to battery on contact of relay 993. The 
circuit for relay 24.03 is also opened at contact 
3 of relay 2402 in order to make relay 2403 in 
effective. Relay 803, in operating, establishes a 
holding circuit for the trunk relay O so that 
it will not release. When its operating circuit is 
opened. Relay 803 establishes a circuit for the 
operation of the primary select magnet 87 for 
connecting the incoming trunk circuit to the 
proper secondary link switch level. This circuit 
may be traced from ground through the select 
magnet 807, contact, 23 of relay 206 and a cor 
responding contact of relay 207, thence over 
conductor 1243 to contact 3 of relay 802, con 
tact f of relay 803, contact. 2 of relay 70 to 
battery, through resistance 1730. A circuit is 
also established for the operation of the second 
alry Switch select magnet associated with the level 
of the secondary Switch which is connected to the 
incoming sender chosen. In this case it may be 
assumed as select magnet 82 which is energized 
from ground through its winding, contact 3 of 
relay 206 and the corresponding contact of re 
lay. 207, thence over lead 25, contact 3 of re 
lay 2207, contact 3 of relay 1708, contact 7 of 
relay. 805 to battery on contact 5 of relay 90. 
With the primary Select magnet operated a cir 
cuit is established for relay 2302. This may be 
traced from ground on contact of select magnet 
807, contact 25 of relay 205 and a similar con 
tact of relay 20, thence over conductor 245 
to the winding 2302 to battery. The operation of 
the Secondary Select magnet establishes a circuit 
for relay 23, traced from battery through its 
winding over lead 246, contact of relay 20, 
contact 26 of relay 206 to ground through the 
contact of select magnet 82 f. With relays 230 
and 2302 operated, a circuit is established for 
the hold magnets of the link switch combination 
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selected. This circuit may be traced from battery 
through the winding of hold magnet 80 and the 
Winding of hold magnet 822 in parallel through 
contact 3 of relay 34, contact 3 of relay 206 
and the corresponding contact of relay 20, Over 
lead 224, contact 3 of relay 2306, which is noW 
operated, contact 2 of relay 2206, contact 6 of 
relay 22ff, contact 2 of relay 23), contact 
of relay 2302 to ground on contact of relay 
2303. The operation of the Select magnetS and 
the hold magnets closes the croSS-point of pri 
mary switch 806 and the croSS-points of Second 
ary Switch 820 for connecting the incoming 
trunk with the Selected incoming Sender. This 
establishes a circuit for relay 2304 in the control 
circuit and relay 98 in the incoming Sender. 
The ground applied to the Windings of the hold 

magnets for their operation now extends through 
contact 3 of Secondary Switch 820 Over lead 842 

0. 

15 

through the winding of sender relay 9 8 to 20 
battery operating the latter relay. This ground 
also extends through contact 3 of primary SWitch 
806, contact 6 of relay 34, contact 6 of relay 
206 and corresponding contact of relay 20, 
thence over lead 227 through contact 6 of relay 
| 7 |0, contact f of relay 107, winding of relay 
2304 to battery, operating the latter relay. A 
circuit is then established for relay 233 from 
battery through its Winding, contact 2 of relay 
2402, contact of relay 230, contact 2 of relay 
2302 to ground and contact 2 of relay 2304. A 
locking circuit is established for relay 2303 traced 
from battery through its winding contact 2 of 
relay 2402, contact 3 of relay 2303 to ground. The 
operation of relay 2303 releases relayS 896 and 
803 which opens the operating circuit for the 
primary Select magnet 80 Which disaSSociates 
ground from the select magnet contact and causes 
the release of relays 2302 and O. Referring to 
the incoming sender the operation of relay 98 
disconnects ground from contact which indi 
cates to other control circuits that the Sender 
is busy. Contact 4 of relay 98 disconnects bat 
tery from the armature and connectS ground to 
the armature which extends over the test cir 
cuit to the link control circuit. Relay 924 of this 
Sender is now energized by a circuit eXtending 
through the incoming trunk, FigS. 1 and 7. This 
circuit may be traced from battery through the 
winding of the splitting relay 04, contact T of 
relay f OT, contact 5 of relay 05, lead 125 through 
the contacts of the primary and Secondary link 
switches to lead 845, contact of relay 92 
through the right and left windings of relay 924, 
contact 3 of relay 920 to ground on contact 2 of 
relay 98. Relay 924 operates in the circuit 
traced but the high resistance of this relay pre 
vents the operation of relay 04. The operation 
of relay 924 establishes a circuit for relay 92 
traced from battery through its Winding, contact 
of relay 924 to ground and contact of relay 428. 
The operation of relay 92 establishes an obvious 
circuit for relay 922 and an obvious circuit for 
relay 920 which locks to ground on contact 2 
of relay 9:8. The operation of relay 92 places 
ground on lead 82 for maintaining the hold 
magnets of the primary and Secondary Switches 
operated and also connectS ground through its 
contact 2 to lead 85 for operating the incoming 
trunk relay 7 09. This circuit may be traced from 
ground on contact 2 of relay 92 through con 
tacts 2 of the Secondary and primary SWitches 
to lead 3 f, contact 4 of relay 35, winding of 
relay 709 to battery. The operation of relay O9 
opens the link start circuit lead 75, causing the 
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release of relay Tol in link control circuit, 
which causes the release of relay 2304. Relay 98 
of the Sender, as stated, opened the test circuit, 
causing the release of relay 2495 which now 
establishes a circuit for the control circuit release 
relay 903. The circuit for this release relay 
may be traced from battery through its Winding, 
contact of relay 2304, contact of relay 240, 
contact of relay 2405 to ground. The operation 
of relay 903 establishes a locking circuit for 
itself through the contacts of all relays which 
now remain operated and also causes the pro 
gressive release of these relays, which releases 
relay 903 after the other relays have been 
released, preparing the link control circuit for 
Seizure by another incoming trunk, outgoing 
trunk or repeater. 

Incoming sender 
The apparatus of the incoming Sender which 

was operated according to the description in the 
preceding paragraph is that used for releasing 
the control circuit and starting the operation of 
the Selected Sender. The circuits and apparatus 
of the incoming sender are now operated in 
preparation for receiving code and numerical 
digits from the calling distant toll office. The 
operation of the primary link switch 896 and 
the secondary Switch 820 connects leads 849, 84 
and 843 to 85, inclusive, from the Sender to leads 
2 to 3 of the incoming trunk. Lead 842, as 

previously described, extends from the incoming 
Sender to the hold magnets of the link Switches 
and to the control circuit. One circuit is estab 
lished at this time to energize relay 996. This 
circuit may be traced from ground on contact 5 
of relay 97, through contact 2 of relay 4, 
contact 3 of relay 05 over lead 28, thence 
through Contact 9 of the primary and secondary 
link switches, lead 848, contact 3 of relay 98, 
contact 2 of relay 003, winding of relay 906 to 
battery. Relay 906 locks to ground on contact 
f of relay 920 and extends this ground over the 
circuit traced through leads 848 and 28 to con 
ductor 204 for maintaining ground on this con 
ductor Whenever relay 04 is operated. The op 
eration of relay 92, as previously described, es 
tablishes an obvious circuit for relay 93. The 
operation of relay 93 arranges the sender for 
receiving optional class information. Battery 
through contact l of relay 93 extends through 
the windings of relays 95, 9), 907, resistance 
202, contact 6 of relay 90), lead 846 through 

contact 7 of the secondary and primary link 
Switches, lead 26, contact fo of relay 95, con 
tact 6 of relay 04, contact 6 of relay 706, resist 
ance 24 to ground. Battery may also be traced 
from contact 2 of relay 93, windings of relays 
96, 9 and 908, resistance 0 , contact of 
relay 009, lead 847, contact 8 of the secondary 
and primary link Switches, lead f2, contact 9 of 
relay 5, contact 4 of relay G4, contact of 
relay 6, resistance 705 to ground. Relay 93 
establishes a holding ground for relay 93 and 
the class information relays and connects ground 
to lead 85, which Supplements the ground ap 
plied to this lead by relay 92 extending through 
the winding of relay 7 09, as previously described. 
Relay O is operated from ground on the con 
tact of relay 9 5 and relay f ( ) is operated from 
ground on the contact of relay 9 S. Either of 
these relayS may be operated over the circuits 
traced, depending upon the class of the incoming 
trunk used for the call, and, consequently, on 
the connection to contacts and 6 of relay 796, 
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Either of these relays when operated establishes 
a locking circuit for itself to ground on contact 
3 of relay 93. The operation of either one of 
these relays, establishes the type of marker to be 
used for the connection, as will be described 
herein. The operation of either relay also estab 
lishes a circuit for relay. OC9 traced from battery 
through its winding, contact 2 of relay OO or 
contact 2 of relay 0 to ground of relay. 95 or 
96, depending upon the relay operated. The op 
eration of relay OG 9 causes the operation of 
relay 94 from battery through its winding to 
ground on contact. 3 of relay .009. Relay 94 
now short-circuits the high resistance winding 
of relay. 924. The short circuit extends from 
ground on contact. of relay, 92, contact of 
relay 94 to the mid-point between the two wind 
ings of relay 924. The opposite side of the left 
winding has ground associated therewith also 
through contact of of relay 92 f. This removes 
the high resistance path from the circuit previ 
Ously traced through the Winding of the incon 
ing trunk relay 04 which now causes the opera 
tion of the latter relay. The operation of relay 
104 opens... the circuit for relays, 95 and 96 
which release. The release of relays 915 and 9.6 
removes the shunt from the winding of relay 
500 which now operates in Series with relay 

tact T of relay 05, contact 4 of relay 706, contact 
3 of relay 706, contact. 9 of relay 22 to the ring 
conductor 3 extending from the distant office 

O and from contact 4 of relay 706, to battery 
5 through the winding of relay 79, thus establish 

ing, an operating circuit for relay 004. Relay 
2004 locks to battery on its contact 2 and con 
nects pulsing relays 9 5, 90 and 907 to the tip 
lead 840 and pulsing relays 96, 9 and 90 
through the ring lead 84. These leads extend 
through contacts and 2 of the Secondary and 
primary link switches to leads 2 and 22 of 
the incoming trunk circuit and thence to the tip 
and ring conductors to the distant office. Relay 

G4 also opens the path from the tip and ring 
leads 840 and 84 through resistance 904 and 
condenser 905. On all classes of Service a code 
pulse is transmitted and, therefore, on all classes 
of service relays 54 and 55 are operated as soon 
as the sender is seized. The circuit for these 
relays was previously traced. 
The pulses are transmitted from the distant 

office, by impressing 48-volt battery or ground 
through either high or low resistances, Which is 
transmitted to the sender over leads 84 and 84 
for selectively operating relays 95, 90,907, 9 6, 
9 f. and 908. These relays operate the registers 
shown in Figs, 5 and 11, according to the follow 
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i869. This circuit may be traced from ground ing chart. 
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Register relays---- 

H-Hindicates low resistance ground. 
H-indicates low resistance 48w.battery. 
L-indicates high resistance grouild. 
L-indicates high resistance 48w. battery. 
Xindicates relay operated. 

on contact 5 of relay 9.3, winding of relay 1000, 
contact. 2 of relay 069, winding of relay, 09 to 
battery: The operation of relay 1000 connects 
the contacts of relays 95 and 96 to the contacts 
of steering relays 514, 516, 518, 522, if 0 and 

4. The operation of relay 1000 also closes a 
circuit for the operation of relays 54 and 55 in 
preparation for recording the incoming pulses 
from the distant office and disconnects leads 846 
and 847 from relays 95 and 96 and the other 
pulsing relays in series therewith. The circuit 
for relays 54 and 55 may be traced from bat 
tery through the windings of both relays in 
series, contact of relay 517, contact 2 of relay 
923 to ground, and contact 3 of relay (0). Re 
lay 54 locks to ground over its operating circuit 
through its contact 2 connected directly to 
ground on relay 1000. Relay 54 establishes an 
operating circuit for relay 923 from battery 
through the winding of relay 923, contact 2 of 
relay 5i 4 to ground on contact 3 of relay 1000. 
The operation of relay 923 establishes a circuit 
for relay 004 from ground to contact 2 of relay 
922, contact of relay 923, winding of relay 1904, 
contact 2 of relay OG4, contact 4 of relay 903, 
contact of relay 9el, lead 84, thence through 
contact 2 of the secondary link Switch and con 
tact 2 of the primary link switch to lead 22 of 
the incoming trunk circuit, thence through Con 

The A register relays comprise relays 502, 53, 
504 and 505, relay 502, being designated in the 
chart as the first register relay and relay 505 as 
the fourth. The B register relays comprise re 
lays 506, 507, 508 and 509 and the C register re 
lays comprise relays 50, 5, 52 and 53. The 
foregoing A, B and C registers comprise the code 
registers of the sender. The numerical registers 
are shown in Fig. 11. Only tWO numerical regis 
ters are shown, the first numerical register com 
prising relays 00, C, 62 and iO3, and the 
last numerical register comprises relays O4, 

05, O6 and 07. There may be as many 
numerical registers as required, the intermediate 
registers are the same as the first and last regis 
ters and therefore need not be shown. The steer 
ing relays for transferring the pulse leads from 
One register to another comprise the relays shown 
in the left portion of Figs. 5 and 11 connecting 
with the various register relays. Let, it be as 
Sumed, for example, that pulses are transmitted 
from the distant office O(), for registering the code 
and number CH3-1379. The transmission of a 
pulse for operating register 2 is first transmitted 
to indicate the code letter C. This connects high 
resistance 48-volt battery to the tip lead. 8 g) 
which causes the operation of relays 95 and 9. 
Relay 95 operates steering relay 56. Relay 5, 7 

75 does not operate at this time as it is short-cir 
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cuited. Relay 907 operates the A register relay 
503 which locks to off-normal ground on contact 
2 of relay 922. When this impulse has termi 
nated, relays 95 and 97 are released. Relay 95 
removes the short circuit from relay 57 which 
operates in series with relay 5f 6. The operation 
of relay 57 opens the locking circuit for relays 
54 and 55 which release. Relay 5. When Oper 
ated closes the leads from the contacts of relays 
907, 90,908 and 9 ? to B register relays 506 to 
509, inclusive. The release of relay 54 closes the 
circuit from the contacts of relays 95 and 96 
to the relay 518. The release of relay 55 opens 
the leads from contacts of relays 96, 9f), 908 and 
9 extending to the A register relays. A pulse 
is now transmitted for the letter H which is the 
same as for the numeral 4. This connects high 
resistance ground to the tip conductor 849 and 
high resistance 48-volt battery to the ring con 
ductor 84. This causes the operation of relays 
95, 9 6 and 993. The operation of relays 95 
and 96 establishes a circuit for relay 58 and 
the operation of relay 98 operates B register re 
lay 508 which locks to off-normal ground. Relay 
58 operated prepares a path for operating relay 
59 which operates when relays 95 and 997 re 
lease at the termination of the impulse. The 
transmission of impulses continues for Operating 
the C code registers and numerical registers as 
described. The value of battery or ground in 
pulse transmitted for these digits is apparent by 
reference to the above chart and need not be de 
Scribed therein. 

After the transmission of the code and nu 
merical impulses is completed the start impulse 
is transmitted over the tip conductor connecting 
high resistance 48-volt battery to the ring con 
ductor which causes the operation of relays 95, 
96, 90 and 9 f. It will be noted that relay 97 
is permanently connected to the contacts of re 
lays 9 O and 98 so that relay 97 will respond 
whenever relays 908 and 90 operate. When re 
lay 97 is operated a circuit is established for 
relay 969. Relay 99 locks to ground on contact 2 
of relay 922. When the start relay impulse has 
ceased, relays 97 releases which establishes the 
circuit for the start relay (6. The Operation 
of relays 90 and 908 operate the start registers 

20 and 2 which lock to ground on contact 
2 of relay 922. 
Upon the completion of impulse transmission 

from the distant office, a readjustment of the cir 
cuit and apparatus at the distant end takes place 
and polarized relays are connected across the tip 
and ring conductors of the distant office. The 
operation of relay 906 operates relay 90A. The 
operation of the latter relay connects battery 
through resistance 92 to the conductor 84 
which extends over the trunk conductor to the 
distant office. The right winding of relay 365 
js also connected to conductor 840 extending over 
the trunk conductor to the distant Office... This 
energizes polarized relayS in the distant office 
but relay 005 does not operate under this con 
dition since it is marginal and Will not -operate 
in series with the polarized relays in the distant 
office. The polarized relays operate as an indi 
cation to the pulsing circuit in the distant office 
that the incoming sender has operated satisfac 
torily. When the polarized relays in the distant 
office operate they associate a direct ground with 
the sender on conductor 840 which operates relay 
905. Relay 93 now operates in series with the 

left Winding of relay 5 to ground on contact 4 
of relay 909. The operation of relay 903 causes 
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the release of relay 90 which reconnects the ter 
minal resistance and condensers 994 and 905 
across the tip and ring conductors. This signals 
the distant office that the closing impulse Was 
properly transmitted from the distant office to 
the incoming Sender. 

Marker 
After the registers of the sender have been 

set a marker connector is actuated and an idle 
marker selected for finding an idle trunk and for 
setting the Switches between the calling incom 
ing trunk and the selected outgoing trunk. 
Apparatus in the marker is also operated for sig 
naling the outgoing trunk whether a repeater is 
required in the telephone connection. Prepara 
tory to selecting an idle marker connector, dia 
grammatically shown as 60, relay 522 is operated 
in the steering relay circuit after the third code 
register has been set. The circuit for relay 522 
may be traced from battery through its wind 
ing contact of relay 58, contact f of relay 
56, contact of relay 55, contact 2 or 5 of 
relay 000 to ground on the contact of either 
relay 95 or 96. A circuit is thus established 
for relay 43 which may be traced from battery 
through the winding of relay 43, contact 2 of 
relay 522, contact of relay 423, contact 2 of 
relay 49 to ground through contact of relay 
922. Relay 43 locks through the winding of 
relay 44, contact 3 of relay 45 to ground on 
contact of relay 922. The operation of relay 
43 releases relay 422 which was previously 
operated from ground on contact of relay 922 
and locks relay 43 through the winding of re 
lay 414, contact 4 of relay 4 3 to ground on con 
tact of relay 922. Relay 415 is operated from 
battery through its winding, contact 2 of relay 
47, contact 2 of relay 43 to ground on the 
contact of relay 422. Relay 43 also associated 
battery through its contact f and contact of 
relay 4, 6 to the winding of relay 4 which 
operates if the preferred connector is busy since 
ground is associated with the upper winding of 
relay 4 when a busy connector is encountered. 
ASSunning that relay 4 remains normal, a cir 
cuit is established for starting the energization 
of the marker connector 60 which operates in 
the same manner as fully described in the afore 
mentioned Patent 2,236,246 to King-McKim 
Myers. The sender is arranged for selecting 
either a toll marker Or a marker which is used 
for completing connections within the area of 
the toll office by the operation of relay 22 or 
relay 23 which are under the control of relays 
f00 and Of selectively operated by circuits 
established in the calling incoming trunk cir 
Cuit as previously described. When a combined 
toll and terminating marker is used a single 
start circuit is employed. For this circuit ex 
planation let it be assumed that the toll relay 
23 is energized because relay Of O was ener 

gized by a calling incoming trunk and that a 
start circuit is established through the contact 
of this relay. When relay 45 is energized this 
start circuit may be traced from battery through 
contact of relay 45, contact 4 of relay 46, con 
tact of relay f 23 Over conductor 3 f to a start 
relay in the marker connector. A large plurality 
of leads are now connected from the incoming 
Sender to the Selected marker. 
When the sender and marker are first con 

nected together a plurality of leads are grounded 
So that all of the marker register relays con 
nected to the Sender leads are operated. This 
causes a chain circuit to be closed through regis 
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tering apparatus in the marker for Operating 
the marker start relays. This opens a common 
operating circuit and releases all marker relays 
except those which are operated over leads 
grounded in the sender by apparatus Selectively 
operated by the calling incoming trunk. The 
effect of operating all the relays in the marker 
and then releasing those which are not desired 
is to check all of the leads for continuity and for 
freedom from extraneous grounds. Or CrOSSes. 
The code registrations and other registrations 
are now transferred from the sender to the 
marker to supply the marker with data for 
selecting an idle outgoing trunk extending to a 
particular office. A particular route relay is 
selected according to these registrations and the 
switches shown in Fig.2 are set for connect 
ing the incoming trunk to the outgoing trunk 
selected. Two of the registrations transferred 
from the incoming sender to the marker indicates 
whether a repeater is required for this telephone 
COInnection. . . . . . 

Repeater selection by the marker 
As previously stated a voice amplifying re 

peater is required for good transmission when 
the incoming trunk is a long trunk and the out 
going trunk is also a long trunk and consequent 
ly the marker requires a signal indication of the 
character of both the incoming and the outgoing 
trunks for automatically determining whether a 
repeater should be selected and introduced in the 
outgoing trunk talking conductors. In the sys 
tems disclosed, uni-directional voice amplifying 
repeaters are shown for each channel in the four 
wire transmission system extending through the 
equipment of the office. These two channels 
may be connected to a two-wire toll line or trunk 
extending to a distant office through Windings of 
hybrid coils as shown in the left portion of the 
outgoing trunk circuit Fig. 3 or the two channels 
of the system may be connected directly to the 
equipment of the distant toll office in which case 
the hybrid coils are not required. As previously 
stated, voice amplifying repeaters are inserted in 
each transmission channel of the outgoing trunks 
under the control of the marker when the trunk 
lines connected together are of sufficient length 
to require voice amplification. When shorter 
trunks are connected together voice amplifying 
repeaters are not required and consequently the 
marker indicates that repeaters shall not be in 
cluded in the talking conductors of the trunk. 
The system is adaptable to a two-wire transmis 
sion system as well as the four-wire transmission ; 
system disclosed. A long incoming trunk has 
ground as shown, connected on contact 9 of relay 
94 for establishing a circuit to the sender giv 

ing the character of trunk associated therewith. 
The following Series of operations take place as 
soon as the link Switches of Fig. 8 have estab 
lished a connection between the incoming trunk, 
Figs. 1 and 7 and the incoming sender, Figs. 4, 5, 
9, 10 and 11. A circuit is thus established for 
relay 520 of this incoming sender known as the 
long incoming trunk relay. This circuit extends 
from ground on contact 9 of the incoming trunk 
relay 04, contact of relay O5, lead 23, through 
contact 4 of the primary and secondary link 
Switches to conductor 843, contact 2 of relay 94, 
Winding of the long incoming trunk relay 529 to 
battery. Relay 520 establishes the locking cir. 
cuit to ground on contact f of relay 922. It will 
be remembered that relays 04 and 914 were nor 
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connected with the incoming trunk but were 
later operated. The operation of relay 94 opens 
the operating circuit for relay 529 but the latter 
relay remains operated over its locking circuit, 
After the seizure of an idle marker, a circuit is 
completed to the marker for Operating relay 
600 also known as the long incoming trunk relay. 
This circuit is traced from contact 2 of relay 520 
through the marker connector to lead 69, Wind 
ing of relay 600 to battery. Subsequently the 
registers of the marker are operated according 
to the registrations transmitted to the sender 
from the calling incoming trunk and a route re 
lay, such as 602, is selected through the contacts 
of the registers diagrammatically shown as 60 f. 
The route relay selected indicates the character 
of the outgoing trunk to be used for Completing 
the telephone connection by either establishing 
a circuit for relay 606 through the contact of 
relay, 600 or by leaving this circuit open. Con 
sequently, we have the character of both trunks 
now indicated to the marker. The circuit Con 
nections from this route relay (not shown) may 
be assumed as the same as that established in 
the aforementioned patent application of King et 
al., With the exception of the contacts shown for 
completing the repeater selecting circuit, when a 
repeater is required. If the outgoing trunk used is 
not long enough to require a repeater this repeat 
er selecting circuit is not established by the route 
relay thus relay 690 may be operated to indicate 
a long incoming trunk but if a short outgoing 
trunk is used for completing the connection, the 
repeater selecting circuit remains disestablished. 
In the present instance it may be assumed that 
a repeater is required for the telephone lines, or 
trunks to be connected together and an obvious 
circuit is established for relay 636 from ground 
through the contacts of relays 692 and 60 to 
battery to the winding of relay: 66. As de 
scribed in the aforementioned patent to King 
et al., connector circuits are used between the 
marker and the primary and secondary switches 
such as shown in Fig. 2, in order to select an idle 
path between the Switches connected with the 
selected outgoing trunk and the calling incoming 
trunk. Until such time as an idle outgoing trunk 
has been found and seized and paths created for 
its proper operation certain circuits of the marker 
are maintained Open. As shown in Fig. 6...one 
such circuit extends between the outgoing link 
connector. 604 to what is known as an outgoing 
relay 63. This circuit is, however, established 
as soon as an idle outgoing trunk is found and 
made busy for use in a telephone connection. A 
circuit is thus established for relay 605 to operate 
a relay in the outgoing trunk circuit later used 

he marker thus, auto 
matically creates a start circuit for the selection 
of a repeater. This circuit may be traced from 
battery through both windings of relays 608, con 
tact of relay 606, both contacts and 2 of relay 
605, thence over conductors 620 and 62 through 
the incoming sender, the incoming trunk to the 
outgoing trunk. Lead 62 may be traced through 
the marker connector, contact. 2 of relay 423, lead 
843, through contact 4 of the secondary and pri 
mary link switches to lead 23 of the incoming 
trunk, contact of relay 05, contact O. of relay 
04 thence Over lead 203 through, the incoming 

and outgoing primary and secondary connecting 
switches 21, 2 . , 2 3 and 24, lead 303, contact 
5 of outgoing trunk relay 306, lower winding of 
retard coil 367, contact 6 of relay 308, contact. 2 

mal when the sender was seized by the link and 5 of repeater relay 322 to ground through its lower 
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winding. This circuit is simplexed and over the 
tip and ring talking conductors and therefore, 
lead 62 should also be traced through the mark 
er connector to the incoming sender, contact 3 
of relay 423, lead 844, contact 5 of the Secondary 
and primary link Switches to lead 24, contact 2 
of relay 5, contact 8 of relay 04, conductor 202, 
thence through the connecting switches 20, 2, 
23 and 24, lead 302, contact 3 of relay 306, 
upper winding of retard coil 30, contact 6 of 
relay 308, contact 2 of relay 322, lower 
winding of relay 322 to ground. In the cir 
cuit above traced the outgoing trunk relay 
322 does not Operate due to the high re 
sistance of the lower windings of relay 608. Re 
lay 608, however, operates in the circuit traced 
and associates an operating circuit with relay 60 
from battery through the winding of the latter 
relay, contact of relay 608 to ground on contact 
2 of relay 603. The operation of relay 607 estab 
lishes a locking circuit for itself through its con 
tact 2 and a short-circuiting path through its 
contact f. The lower winding of relay 608 is thus 
shunted and a circuit is established from battery 
through the upper winding of relay 608, contact 
of relay 607, contact of relay 606 to leads 620 
and 62 which causes the operation of the re 
peater relay 322 in the outgoing trunk circuit. 
The latter relay in energizing establishes a lock 
ing circuit for itself from battery through its 
upper winding, contact 3 of relay 308 to ground 
on contact 4 of relay 39 which operates as soon 
as this outgoing trunk is seized. The operating 
circuit for relay 39 extends from battery through 
its winding, contact 3 of relay 320, contact 7 of 
relay 305 thence over test conductor 340, trunk 
block relays 609 of the marker to ground over 
the trunk testing circuit of the marker as ex 
plained in the aforementioned patent to King 
et al. As Will be seen by later description a pro 
gressive circuit arrangement is provided in the 
outgoing trunk circuit, Fig. 3, so that on outgo 
ing sender and a repeater may be successively 
Selected. The repeater relay 322 remains locked 
until after the outgoing sender has been selected 
by the link circuit and has transmitted the im 
pulses to a distant office. This succession of 
operations is injected into the system in order 
that the malker and incoming sender may be 
released at the earliest possible moment. The 
malker having transmitted a signal to the out 
going trunk operating apparatus which will cause 
the Selection of a repeater has completed its 
functions since previous to this the outgoing 
trunk was selected and the switches operated be 
tween the calling incoming trunk and the out 
going trunk. As Soon as an outgoing sender has 
been associated with the incoming sender through 
the outgoing trunk circuit and the numerical dig 
its have been transmitted from the incoming 
Sender to the outgoing sender, this incoming 
Sender may be released. 

Linic Selection serving outgoing trunk 
AS previously stated the marker tests a plu 

rality of outgoing trunks over trunk test leads 
Such as 340. When an idle trunk is found the 
marker connects a low resistance ground to this 
lead for making the trunk busy and for operat 
ing relay 39. The circuit for operating this re 
lay is as previously traced. The operation of 
relay 39 immediately associates ground with the 
start circuit of a link for finding an outgoing 
Sender. This circuit is established before the 
marker has finished setting the switches of Fig. 2. 
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The link start circuit may be traced from ground 
on contact 3 of relay 39, contact 3 of relay 320 
thence over lead 33, contact of relay 310, 
winding of link start relay 3 to battery. The 
class signal for directing the operation of the link 
is established through contact 4 of relay 320 when 
this relay is normal, thus leads 333 and 334 are 
connected together which later operate apparatus 
in the link control circuit directing it to select an 
outgoing sender. This will be described in detail 
after the link control circuit has been selected. 
The operation of relay 3? establishes circuits 

for energizing a connector unit in an effort to 
associate the outgoing trunk with an idle link 
control circuit shown in Figs. 17, 18, 19, 22, 23 
and 24, inclusive. The control circuit in the lat 
ter figures is used for the Selection and operation 
of a combination of link switches shown in Fig. 8 
for connecting the outgoing trunk with an out 
going sender, in the same manner as described 
for the selection of an incoming sender and the 
association of this incoming sender with the in 
coming trunk. The outgoing trunk, Fig. 3, as 
disclosed is connected with One of the horizontal 
levels of a primary link switch which may be 
Operably aSSociated with a secondary link Switch 
by the operation of the Select magnet 803 for this 
horizontal level and the operation of the hold 
magnet 809 controlling a certain vertical. The 
primary Switch may have a plurality of verticals 
associated with different secondary switches for 
connecting this outgoing trunk with an outgoing 
Sender. One primary vertical is shown for con 
necting this outgoing trunk with the level 823 of 
the Secondary Switch controlled by the hold mag 
net 825 of a particular vertical. This will be 
known herein as a Switch combination which was 
fully described in connection with the selection 
of an incoming Sender. 
The Operation of the start relay 3 establishes 

a circuit for finding an idle control circuit as 
previously described which ultimately operates 
multicontact relays 206 and 207 for associat 
ing an idle control circuit with the outgoing trunk 
circuit, Fig. 3. The energization of relay f2O7 
establishes a circuit for make-busy relay TO in 
the control circuit which associates ground with 
a plurality of conductors equivalent to the num 
ber of relays used in the chain circuit in the 
upper left portion of Fig. 12. As previously de 
Scribed, the control circuit selected is now indi 
cated as busy to all other connector circuits and 
is taken for use to connect the outgoing sender 
With the outgoing trunk. The organization of 
the link Switching arrangement and the control 
circuitS is such that a choice is made from a large 
number of outgoing senders associated with the 
apparatus of the control circuit. In some in 
stances a number of idle outgoing senders are 
Simultaneously associated with the control cir 
cuit but only one of these outgoing senders is 
Selected for use. This selection is made by sig 
naling the control circuit which level of a par 
ticular Secondary link switch is connected to a 
preferred idle Outgoing sender. As stated earlier 
in the description the control circuit relays 220, 
2203 and 2205 are each associated with a different 
SWitch combination comprising a vertical on a 
primary Switch and a vertical on a Secondary 
SWitch each having a plurality of levels. The 
contacts of these relays are connected with the 
large plurality of outgoing senders. The wind 
ings of relays 2202, 2204 and 2206 are connected 
With this large plurality of outgoing senders to 
the contacts of relays 220t, 2203 and 2205. There 
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are as many relays 2202,2204 and 2205 as there 
are outgoing senders simultanetously associated 
with the control circuit and all such relays asso 
ciated with idle outgoing senders are operated. 
This operation, however, takes place after the last 
indication has been transmitted from the outgo 
ing trunk to the control circuit. . . . . . 
When a particular trunk within the subgroup 

of trunks actuates a link, it is first necessary to 
identify the subgroup with which it is associated. O 
The link control circuit is provided with a plu 
rality of relays 22 4 to 222 equivalent to the 
number of trunk subgroups. In this instance 
the outgoing trunk is in the same subgroup as 
the incoming trunk, Figs. 1 and 7 and thus re 
lay 22 (4 is operated to indicate the subgroup of 
trunks requiring service. The circuit for this 
relay is the same as previously described. A Cir 
cuit is thus established for the multicontact 
relay 314 which is the relay serving this sub 
group of trunks. There are a plurality of trunks 
in each subgroup served by the same start relay 
3. These are represented in the control cir 

cuit by relays T06 to TO. The start ground 
which operated relay 3 extends through all 
of the contacts of relay 310. After the opera 
tion of relay 34 this ground extends through aS 
many contacts of relays 30 and 34 as there 
are trunks in the subgroup. This ground also 
extends through contact. 5 of relay 3 (4 to en 
ergize the start relay 705 in the control circuit. 
The trunk subgroup relays 706 to 70 repre 
Senting all the trunks in the group are noW ener 
gized. Relay 703 now operates over a chain 
circuit through the contacts of relays T0 to 
TOS which establishes a circuit for relays, 102 
and 30. The operation of relay 30 removes 
the start circuit ground from all conductors and 
all contacts except the contact of relay 34 as 
sociated with the start ground in the outgoing 
trunk being served which causes the release of 
all relays 706 to 71 except the one associated 
With the outgoing trunk circuit, Fig. 3, which is 
represented by relay 76. The latter relay is thus 
locked in position. The operation of relay 3) 
also opens the operating circuit for relay 5 
which now releases and establishes a circuit for 
relay, 797. 
Since the control circuit may select either an 

incoming sender, an outgoing sender or a re 
peater, a class signal must be transmitted from 
the trunk to direct the character of equipment to 
be selected by the link control circuit. This class 
signalis given over outgoing trunk leads, 333 and 
334. Lead 334 is individual to the trunk being 
served. Lead 333 is associated with a particular 
class of service relay in the link control circuit. 
In this instance, the class relay operated is 804 
and the circuit for this relay may be traced as 
follows: Battery through the winding of relay 
84 over lead 233 through the contacts of 

relays 20 and 206, contact 2 of relay. 34, 
lead 333, contact 5 of relay 32, lead 334, contact 

of relay 34 thence through the contacts of 
the multicontact relays 296 and 20 to the 
lead 232 which extends through: contact of 
relay C6 operated, through similar contacts of 
the normal relays for other trunks, contact of 
the normal relay TiO, contact 2 of relay 
which is operated, to ground through contact 2 
of relay 233. The class of circuit to be selected 
is thus given to the link control circuit which in 
this case is an outgoing sender represented by 
relay 834. A connection is now... made for aSSO 
ciating a large plurality of outgoing senders With 
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the control circuit by the operation of relay.f330. 
A circuit for operating this relay may be traced 
from ground to the winding of relay 330, con 
tact 6 of relay 34, contacts of relays 206 and 
207, conductor. 237, contact 4 of relay 709 
which is operated, contact 3 of class relay 22 fo 
which is normal, contact 3 of class relay 806 
which is normal, contact 3 of class relay f 804 
which is operated, contact 4 of relay. 2394, which 
is normal to battery to contact 9 of relay 2402 
which is normal. Relay. 330 is operated in the 
circuit traced for associating the test leads of a 
large plurality of outgoing senders with the ap 
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paratus of the control circuit. One of these 
testing-circuits, is shown connected to contact 
of relay 330 extending over lead 538 through 

contact. 8 of relay, 500 in the outgoing sender. 
Relay 500 is normal in an idle outgoing sender . 
and operated in a busy outgoing sender, there 
fore, lead 538 is either, associated with ground 
on contact 1 of, relay 50 when the circuit is 
idle, and open when it is busy... Relay: 539 is a 
second test lead. which is associated with bat 
tery. through contact 2 of relay: 501 and resist 
ance 502 when the circuit is idle and associated 
with ground on contact of relay, 500 when the 
circuit is busy. These two leads are used in 
testing the Outgoing Sender. The operating cir 
cuits for the senders tested are connected to a 
plurality of Switch levels on a plurality of sec 
ondary link switches such as 823. Each second 
ary link. Switch-level is associated with a differ 
ent vertical of a primary link-switch... which is 
connected to the outgoing trunk. This makes 
available a large number of outgoing senders for 
selection so that ordinarily one or more are found 
to be idle. . . . . . . . . . . . . . . . . . . . . . 
; : Certain verticals of the secondary link switches 
may have outgoing senders associated with sev 
eral levels, incoming senders associated with 
other levels and repeaters associated with other 
levels and may be associated with the primary 
Switch through respective mating contacts. The 
above-mentioned vertical and horizontal levels 
of the Switches are available to other link control 
circuits and therefore when a test is made to ob 
tain the Service of an idle outgoing sender, a 
check is made to ascertain which links are avail 
able for test, i.e., which links have not been taken 
for use by other control-circuits... When a link 
has been taken for use by another control cir 
cuit... a ground is applied to the winding of the 
hold magnet to operate the hold magnet of the 
primary and Secondary link switches. ... The leads 
from all of the hold magnets are carried from the 
link switches through contacts, such as 3, 4 and 5 
of relay 34 and similar contacts of the multi 
contact relays 206 and 20i to conductors, such 
as 224, 225 and 226. In each case there are 
aS many Such leads as there are available links 
for use in Selecting outgoing senders, and these 
leads from all Such hold magnets are carried 
through the contacts of relay. 236 to the left 
windings of relay such as 220?, 2203 and 2205. 
If any Verticals have ground associated with their 
hold magnets a circuit for such busy links es 
tablishes an operating path for the aforemen 
tioned relays 220, 22.63 and 2205 to preventatest 
of the senders associated with busy, secondary 
Switches. The operation of any of these relays 
opens the operating circuit for relays. 22.02,2204 
and 2206. There are as many of the latter relays 
as there are outgoing senders available for test 
but only those associated with unoperated, re 
layS 220, 2293 and 2205 are tested. Assuming 
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that none of these relays are operated, relays 
2202, 2204 and 2206 are associated with the test 
leads extending to the outgoing senders and all 
relays associated with idle senders are operated 
by ground from relays such as 50 in the out 
going Senders connected over circuits such as 538. 
This circuit may be traced through contact 2 of 
relay 330, contacts of multicontact relays 206 
and 20 to lead 26 to contact 3 of relay 2203, 
left winding of relay 2204 to battery. Circuits for ; ; 
other similar relays are established to paths over 
circuits as traced using conductors such as 260 
and 262 extending to other contacts of relay 339 
to outgoing senders. A chain circuit through the 
contacts of relays such as 2202, 2204 and 2206 
automatically chooses the idle sender to be se 
lected. When this idle outgoing sender has been 
chosen relay 24.06 is operated over a circuit previ 
Ously described Which establishes circuits for 
operating all of the relays such as 220, 2203 and 
2205. This establishes a circuit for relay 22 as 
previously traced to ground on contact of relay 
903. The operation of relay 22 establishes a 

circuit for a relay corresponding to the level of 
the secondary link Switch connected to the idle 
Sender. This circuit may be traced from ground 
to contact 2 of relay 22 over a chain circuit 
through contacts f of the unoperated relays 2202, 
2204 and 2206 to contact of the first operated 
relay in the chain which in this case may be as- : 
sumed as relay 2204 which extends the circuit 
through contact 2 of relay 90, winding of relay 
809 to battery which represents the level of the 
secondary Switch to which the Outgoing Sender is 
connected. Relay 2209 was operated from bat 
tery associated to contact 2 of relay 709 and a 
circuit is now established for making a double test 
of the Sender which has been tested as idle. For 
this purpose a circuit is established for relay 32f 
which may be traced from ground through its 2 
winding contact 38 of relay 206 and a similar 
contact of relay 207 over lead 258, contact 2 of 
relay 2209, contact 3 of relay 809, contact 2 of 
relay f 805, contact 5 of relay 805 which is nor 
mal, contact 5 of relay 809 which is operated to 
battery through contact of relay 80 which is 
normal. Relays 32 and 809 correspond to the 
level of the secondary link switch connected to 
the idle sender. The operation of relay 32 
connects ground through its contact 4 to the con 
trol circuit for operating relay 90. Relay 809 
is connected from the outgoing Sender through 
contact 2 of relay 32 to a testing circuit in the 
link control circuit. This test circuit comprises 
vacuum tube 240 and relays 24.05 and 2403. The 
Sender associates a Voltage of particular value 
with the tube 240 in the control circuit of Such 
character that if no other control circuit is at 
tempting to select this outgoing sender the plate 
resistance of the tube will instantly drop causing 
the operation of relays 2403 and 2405. ASSuming 
in this case that the outgoing Sender is idle and 
that no attempt is being made by another control 
circuit to seize these sender relays 2493 and 2405 
may be assumed as operated establishing a cir 
cuit for relay 2402. Upon the operation of relay 
24O2 a locking ground is established for relay 
24O6. If the outgoing sender, which was tested 
and found idle, is seized by another control cir 
cuit before this double test is made, another idle 
outgoing sender is selected in the same manner 
as described for incoming SenderS. 
A circuit for relay 803 is now established as 

previously described for the operation of the pri 
mary select magnet 803. This circuit may be 
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traced from ground to the secondary switch 
magnet 803, contact 24 of relay 29S and a simi 
lar contact of relay 28, conductor 244, contact 
4 of relay 802, contact 2 of relay 833, contact 2 
of relay 76 operated to battery on contact 3 
of normal relay 7 0. A circuit is also estab 
lished for the operation of the secondary SWitch 
Select magnet associated with the level of the 
Secondary Switch connected to the outgoing 
Sender chosen. In this case it may be assumed 
that select magnet 824 is operated from ground 
through its winding, contact 32 of relay 205 
and a similar contact of relay 29, conductor 
252, contact 4 of relay 22G7 which is operated, 
Contact 2 of relay 708 which is operated, contact 
7 of relay 809 which is operated to indicate the 
horizontal level of the secondary switch, contact 
6 of relay 895, normal contact 3 of relay 9) 
to battery. The circuits established through the 
contacts of the primary select magnet and sec 
ondary select magnet are the same as described 
for the incoming sender selection for establishing 
operating circuits for relays 2302 and 230. With 
the latter two relays operated, a circuit is estab 
lished for the hold magnets of the link switch 
combination selected. This circuit may be traced 
from battery through the windings of hold mag 
nets 809 and 825 in parallel through contact 4 
of relay 3f4, contacts of relays 206 and 207 
to lead 245 of the control circuit thence through 
contact 2 of relay 2306 operated, contact 2 of 
relay 2204 operated, contact 2 of relay 2206 nor 
mal, contact 6 of relay 22 operated, contact 2 
of relay 239, contact of relay 2392 to ground 
On contact of relay 2303. The operation of the 
Select magnets and the hold magnets close the 
cross-points or mating contacts of the primary 
switch 89 and the secondary switch 823 for con 
necting the outgoing trunk circuit, Fig. 3, with 
the Select outgoing Sender. 
The ground applied to the Windings of the hold 

magnets for their operation now extends through 
contact 3 of the secondary Switch 823 over con 
ductor 532, winding of relay f S) to battery 
which operates this relay and replaces the busy 
ground held on the contact of this relay by the 
control circuit. The operation of relay 500 as 
Sociates ground with lead 539 and opens lead 
538 So that the outgoing sender is made busy 
independent of the control circuit. The ground 
applied to the hold magnets also extends to con 
tact 3 of the primary switch 8, , contact 7 of 
relay 3A4, contacts of relay 26 and a corre 
sponding contact of relay 207 over lead 223 
through contact 6 of relay f C6 which is oper 
ated, contacts of other normal relays and through 
contact 6 of relay 7 ?o normal, contact f of relay 
T07 winding of relay 2304 to battery operating 

the latter relay. A circuit is then established 
for relay 233 from battery through its winding 
to ground on contact 2 of relay 234 and a lock 
ing circuit is established for relay 2303 to ground 
on its contact 3. The operation of relay 2303 
Opens the operating circuit for the primary select 
magnet and releases other relays including relay 

O6. 
Referring now to the operation of apparatus 

in the outgoing sender as it relates to the link 
Control circuit, the operation of relay 500 dis 
connects battery from lead 539 and connects 
ground thereto. This reverses the current in the 
test circuit of the control circuit and releases 
relay 24.5. The link start circuit is opened by 
the Outgoing trunk circuit by the operation of 
trunk relay 320 as explained later. A circuit is 
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thus established for the control circuit release 
relay f 903 which may be traced from battery 
through its winding, contact of relay 2364, con 
tact of relay 24), contact of relay 2495 to ground. 
The Operation of the control circuit release relay 
903 establishes a locking circuit for itself and 
Causes the control circuit to restore to normal 
So that it may be seized for establishing another 
connection. A circuit for relay 509 may be 
traced from ground through its winding, con 
tact of relay 54, contact 2 of relay 52, con 
tact 2 of relay 599 thence over lead 533 to 
Contact 6 of the secondary and primary link 
SWitches 823 and 80?, lead 355 contact 6 of out 
going trunk relay 32?, winding of relay 386 to 
battery. Relay 569 operates in a circuit traced 
but the high resistance of this relay prevents 
the operation of relay 396. Circuits are estab 
lished by Operation in the outgoing sender which 
takes place progressively after the sender is 
seized and other relays operated, for example, 
the operation of relay 539 connects ground to 
its contact 2, winding of relay 564 to battery 
also connects ground to its contact for locking 
relay 50). Relay 505 is operated from ground 
on contact 2 of relay 584. Relay 5 is oper 
ated over an obvious circuit to contact 6 of relay 
59. Relay 53 is operated from battery 
through its winding, contact 3 of relay 5:2, con 
tact of relay 54 to ground on contact of 
relay 53; thus the circuit is established for 
relay 54 from battery through its winding, con 
tact 3 of relay 53 to ground on contact of 
relay S. At this time relay 32 in the out 
going trunk is operated over a circuit which may 
be traced from battery through its winding, con 
tact 7 of relay 32, lead 35) through contacts 2 
of primary switch 89 and secondary switch 823, 
lead 53 to ground on contact 2 of relay 58. 
The operation of relay 32 over the circuit 
traced opens the start circuit for the link ex 
tending through its contact and establishes a 
locking circuit for itself to ground. On contact 3 
of relay 39. 

Outgoing sender 
Relay 500 connects battery to circuits includi 

ing the windings of relays 298 to 203, inclu 
sive, for receiving class information from the out 
going trunk to determine the class of service re 
quired. The circuit from these relays extends to 50 
contacts and 2 of relay 524, resistances 522 
and 523, contacts f and 5 of relay 52, contacts 
2 and 3 of relay 596, thence over leads 534 and 
535, contacts 7 and 8 of the secondary and pri 
mary link switches, leads 357 and 358 of the out 
going trunk, contacts 3 and 5 of relay 32 to con 
tacts and 4 of relay 396. In this instance, the 
class of the trunk is indicated by ground con 
nected through resistance 325 to contact 4 of re 
lay 396 which establishes a circuit over lead 35. 
The other circuit traced remains open. Relay 
296 in the outgoing Sender is therefore operated 
to indicate the class of the outgoing trunk con 
nected thereto. This establishes a circuit from 
ground through its contact, contact. of relay 
57, winding of relay 200 to battery which op 

erates and locks to ground on contact 6 of relay 
53. There are a large plurality of classes of 
trunks to be indicated to the outgoing Sender 
which accounts for the relays 2800 to 2005 which 
are operated under different conditions through 
the contacts of relays 26 to 2998 and 20 ?o to 
22, inclusive. A circuit is established by relay 
2000 for operating relay 1510 traced from battery 
through the winding of relay 540, contact of 
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relay 2000 to ground through the contact of relay 
2006. An obvious circuit is established for relay 
524 to ground on contact 2 of relay 50. Relay 
524 opens the circuit extending over leads (534 
and 535 and thus releases the class relay 2006 
Operated over this circuit. Relay 5f operates 
in Series with the locking circuit for relay 50, 
from battery through the winding of relay 50, 
contact 3 of relay 50, winding of relay 5 to 
ground on contact 6 of relay 508. Relay 5 
establishes a circuit for relay 57 from battery 

20 
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through the winding of the latter relay to ground 
through contact of relay 5 and the operation 
of relay 5f 7 transfers a plurality of leads ex 
tending from the contacts of relays 2006 to 203, 
inclusive, to the contacts of the steering relays 
and to the register relays of Fig. 16. A class reg 
istration is now made through the contact of re 
lay 2000 which was locked in position. In this 
case the class registered was for loop dialing and 
a circuit was established for relay 23 from bat 
tery through its windings, contact 3 of relay 
2009, operated, and over a series circuit through 
the contacts of relays 200 f, 2002, 2003, 2004, 2005 
which are normal, to ground on contact 2 of re 
lay 5. Relay 23 in operating establishes a 
circuit for relay 200 which in operating connects 
ground to its contact 5 through the winding of 
relay 2026 to battery for operating the latter 
relay. This relay establishes an obvious circuit 
for relay 2025. Relays 600 and 66 are operated 
over a circuit including contact 3 of relay 2024 
normal and contact 2 of relay 2025 operated as 
later traced. Relay 2024 is operated from battery 
through its winding, contact 2 of relay 600 to 
ground on contact 2 of relay 505. 
A circuit is now established for relay 59 

through its low resistance right winding for op 
erating relay 306 in the outgoing trunk circuit 
in order to disconnect the class information leads 
and establish pulsing circuits from the incoming 
Sender as Will be described. The circuit for the 
right winding of relay 509 is traced from ground 
through contact of relay 2024, contact of re 
lay 2025, winding of relay 509, contact 3 of relay 
59, contact 2 of relay 52, contact 3 of relay 
1500 thence over lead 533 as previously traced 
to battery through the winding of relay 306 of 
the outgoing trunk circuit. It Will be remen 
bered that when relay 366 was first connected to 
the left Winding of relay 509, relay 599 op 
erated but relay 306 did not operate due to the 
high resistance of the left winding of relay 509. 
Relay 30S now operates and establishes several 
circuits, one of which connects the Winding of 
relay 395 through contact 6 of relay 306 to the 
simplexed circuit through retard coil 304 over 
the conductors 336 and 3. The Switches of 
Fig. 2 having been operated by the marker, a cir 
cuit is now established for relay 395 over leads 
300 and 3 through the SWitches of Fig. 2, con 
tacts 3 and 5 of relay 04, operated, leads 26 and 
2. thence through the link primary and Second 

alry switches to leads 846 and 847, contacts of 
relay too in the incoming sender, contacts 3 
and 4 of relay 92, lower winding of relay 469 
to ground. Incoming sender relay 99 operates 
but relay 305 does not operate due to the high 
resistance of the lower Winding of relay 49. The 
operation of relay 49 establishes a circuit for 
relay 40 to ground on contact 6 of relay 46. Re 
lay 4 0 locks to its operating ground and con 
nectS ground through the upper winding of relay 
409 over the circuit traced to the outgoing trunk 
relay 35 which now operates since the upper 



S 
winding of relay 409 is of low resistance. Relay 
305 in operating opens the circuit for relay 409 
which now releases and in releasing establishes 
a circuit for relay 423 from battery through the 
winding of relay 423, contact of relay 44, contact 5 
of relay 424, contact of relay 425, contact 2 of 

relay 40, contact of relay 409 to ground on con 
tact 6 of relay 416. Relay 423 connects the in 
coming sender pulsing circuit to leads 844 and 
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windings of the steering relays for starting the 
outgoing pulses from the numerical register. 
The Outgoing pulses start from the register relays 
for various areas depending upon the last steer 
ing relay which was operated for transmitting 
registrations to the marker. ASSunning that re 
lay 4 3 was operated through contacts of relay 
522, as earlier described, for a three digit code, 
relay 522 operates for closing a circuit to operate 

845 extending to the outgoing sender as Will be 10 relay 52. These relays are associated with the 
traced later in establishing the pulsing circuit. Successive register relays. When relay 52 Op 
With outgoing trunk relay 305 operated battery erates it locks and closes a circuit for the opera 
is connected through resistance 326, contact 3 of tion of relay 449. Relay 4:9 locks and opens the 
relay 305, contact 8 of relay 32 thence over lead operating ground for relay 52 which prepares a 
353 through contact 9 of the primary and sec- 15 path for the operation of relay 620 and connects 
Ondary link switches to lead 536 in the outgoing ground from contact 3 of relay (a through con 
Sender, winding of relay 508 to ground operating tact of relay 429 to the pulsing generating cir 
the latter relay. The operation of relay 508 in- cuit. The steering relay associates the outward 
dicates that the outgoing trunk and the outgoing pulsing relays 409, 40, 46 and 408 of the in 
sender are in readiness for the transmission of 20 coming sender with the first register relay to 
impulses from the incoming Sender to the out- transmit pulses to the outgoing Sender, such for 
going sender and now establishes a circuit for example as the first horizontal row of registers 
relay 55 from the circuit also established in the shown in Fig. 11. 
incoming sender by the operation of relay 423. The common Outward pulsing relays 493, 4, 
Relay 423 connects battery through resistance 25 406 and 408 are associated with all of the steer 
f026, contact 3 of relay 9, contact 2 of relay ing relayS and register relays and are used for 
423 to lead 844 which extends through contact decoding the combinations as registered, into 
4 of the incoming secondary and primary high and low resistance ground and 48 volt bat 
switches to lead 24, contact 2 of relay 05, con- tery pulses via leads 843 and 844 to operate re 
tact 8 of relay 04, lead 202 to lead 302, contact 30 lays in the outgoing sender circuit. The relay 
4 of relay 306, contact 5 of relay 32 thence over combinations and pulses transmitted for various 
lead 35 through the outgoing primary and Sec- digits are as follows: 

Digit 

0 | 1 || 2 || 3 || 4 || 5 | 6 || 7 || 8 || 9 | Start 
J M R. W 

Pulses lead 843--------------------- L-- E-- L- E- L-- L-- H-- L- H- L-- H 
Transmitted lead 844--------------------------------------- - E-- E-- -- H-- - L 

First---------- X ------ X ------------ X X X ------ X 

Register relays----------- (i. I.-- * ------------------------- 
Fourth--------------------|------------ X X X X X ----- 

-- indicates low resistance ground. 
H- indicates low resistance 48 volt battery. 
L-- indicates high resistance ground. 
L- indicates high resistance 48 volt battery. 
Xindicates relay operated. 

ondary link switches, lead 535 to the outgoing 
sender, contact 2 of relay 506, contact 3 of relay 
55, winding of relay 55, contact 3 of relay 
507, contact 4 of relay 506, contact of relay 
508 to ground on contact 3 of relay 505 Which 

operates relay 55 and indicates that all circuits 
are prepared for transferring the impulses from 
the incoming sender to the outgoing sender. Re 
lay 55 locks under control of relays f$95, 505 
and 50. 
The operation of relay 55 connects the pull 

sing relays 2006 to 23 to pulsing leads 534 and 60 
535. Battery is connected to lead 534 from 

relay 509 for operating relay of 8 in the incom 
ing sender. This circuit extends through relays 
200 to 20 f3 but none of these relays operate in 
the circuit traced. This circuit enters the in 
coming sender on lead 843, extends through con 
tact 2 of relay 423, winding of relay 8 to 
ground on contact 2 of relay 922. Relay f (8 
locks to battery through resistance 26 and op 
erates relay 9 over an obvious circuit. This 
extends the pulsing leads 843 and 844 to the COn 
tacts of pulsing relay f2). The operation of the 
aforementioned relay 423 transfers the leads 
which are normally associated with relays 5:5, y 
518 and 52 for the operation of relay 4 3 to the 75 

50 

55 

65 

70 

Relay 5 is a non-biased condenser-timed 
polarized relay. It cannot be said to operate or 
release, but it closes its front contact when ener 
gized in one direction by its primary winding or 
closes its back contact when energized in the 
opposite direction by its primary winding. It 
also may remain on either or neither contact 
When not energized. When current is first closed 
through the primary winding in either di 
rection its force is neutralized by an op 
posing current in the secondary winding. The 
Source of the opposing current is the charge or 
discharge from the timing condenser 827. 
When the condenser has been charged or dis 
charged current ceases to flow in the secondary 
winding. The primary winding then causes the 
armature to move from one contact to the other. 
The time of Operation averages approximately 
.065 second per single operation. When relay 
Of 5 closes its front contact with relay O2 op 

erated, it shunts the 300 ohm battery associated 
thereWith and starts opposing currents in the 
tW0 WindingS. When this condition is started the 
effect of the secondary winding is stronger and 
the front contact is held closed but as the con 
denser discharges its current the value of cur 
rent in the secondary winding decreases until the 
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effect of the primary winding becomes stronger. 
The relay then breaks its front contact and closes 
its back contact. With the relay contact in this 
position battery to 300 ohms establishes a cur 
rent in the two windings in directions which are 
the registration from the previously established. 
Under this circuit condition the value in the Sec 
ondary Winding is stronger at first and the back 
contact is held closed. The condenser is now 
charged which diminishes the current in the Sec 
ondary winding until the value in the primary 
winding becomes stronger than the value in the 
secondary winding. The relay then breaks its 
back contact and closes its front contact. This 
cycle continues in a successive order. 
The pulse generating circuit consists of pulse 

start relay 02 and pulse generating relays 85 
and 1020. In sending out pulses the relay 5 
operates as previously described with relay 326 
operating each time relay Gf 5 closes its back 
contact. The pulsing must start with the timing 
condenser 027 discharged and with relays 1815 
and 1020 in a definite condition, to 5 having its 
back contact closed and 020 should be operated. 
This is accomplished by discharge of the con 
denser when battery is applied to the resistance 
when a sender is seized. Relay 9 5 closes its 
back contact immediately after relay 9 is oper 
ated and causes the operation of relay 2. The 
operation of relay fo20 extends leads 243 and 34. 
to relay. 02 which extends these leads to the 
outward pulsing relays 430, 4t i, 436 and 488. 
Relay O2 opens a path for shunting its own 
winding and closes a lead from ground to the 
front contact of relay 020 for advancing the 
steering relays and starts continuous pulsing from 
relays Of 5 and 020. 
The outward pulsing relays 400, 4G, 406 and 

408 are now operated for the first pulse from 
the numerical register shown in the upper hori 
zontal row in Fig. 16. And the contacts of these 
relays connect high or low battery or ground to 
leads 843 and 844 when relay fo20 is operated. 
At the same time the steering lead from relay 
f020 operates the next succeeding steering relay 
associated with the next set of register relays. 
When relay 020 releases the next succeeding 
steering relay operates in the manner previously 
described in series with the upward steering re 
lay thereby releasing the preceding relay used 
for transmitting from the first set of register 
relays. During the open period of pulsing, re 
lays 400, 401, 406 and 498 take their settings for 
the transmission of the next digit. Pulsing con 
tinues in this manner until the pulsing relays 
recognize a signal that the pulses have been 

via, lead 843. 

5 5 

19. 
transmitted to the outgoing sender. This signal 
may be transmitted with relays. 43 and 406 op 
erated. A circuit is established for the operation 
of the final pulse relay 007 which locks and op 
erates Synchronizing relay 88. When the puls 
ing relay 05 operates following the transmis 
sion of the final pulse its pulsing circuit through 
its front contact is opened at the contact of relay 
1908, consequently condenser 927 will remain 
charged and relay 05 will cease pulsing. 
When the outgoing sender receives the final 

pulse, it establishes a circuit as explained later. 
for . Operating polarized relays 3 and f4 as 
Sociated with the incoming sender pulsing leads. 
When both of these relays are operated a cir 
cuit is established for Operating relay 2 which 
locks and connects ground to the outgoing sender 

The outgoing Sender as later de 
scribed in detail opens both pulsing leads result 
ing in the release of relays i3 and () 4. The 
release of relay 0 4 operates relay 424 indicating 
that the outgoing sender has accepted the final 
pulse Signal, 

Registrations in outgoing sender 
The pulses titansmitted from the incoming 

Sender are recorded by the outgoing Sender as 
outlined in the following description. After the 
operation of the loop dialing reiay 29, as here 
in before described, a circuit is established for 
relays 690 and 63 f of the control of a succes 
sion of steering relayS. his circuit may be 
traced from battery through the Winding of re 
lay 699, winding of relay 60, contact f of re 
lay, 69, contact 2 of relay 2.9, contact 3 of re 
lay 2024 normal, contact. 2 of relay 225 oper 
ated to ground on contact 2 of Irelay 525. Re 
lays 389. and 69 close the pulse registration 
leads from relays 20, 22, 239; and 298 to 
the register relays 692, 633, S24 and 693. Re 
lay 609 locks through its contact 2 to ground on 
contact 2 of relay 505 and establishes an oper 
ating circuit for relay 224 as previously de 
scribed. As previously stated, relays $83 and 
60 after operation are maintained independent 
of relay 2024 so as to prevent their reoperation 
after being released by the next successive steer 
ing relay following the first registration of digits. 
When the incoming Sender closes the pulsing 

circuit, circuits are established from 48 volt bat 
tery over ground through either high or low re 
sistances which are connected to the outgoing 
sender over leads 534 and 535, operating the 
pulsing relays in accordance. With a table given 
below. These relays operate register relays also 
according to the table given below. 

1. 2 3 4 5 6 7 8 9 Start 
J M R. W 

Lead 1535. L+ H+ L- H-L-- Lt H+L , H L H+ 
ead.------------------------ {E. ------------------------ L- -- H-- E-- B-- H- L 

2010--------- w w -w w W; W W -W w w w 
2006----------------- - - - - - - w W 

Pulsing relays.--SGSI. w 
2011--------------- 
2077...... 

First. 
Register relays----------- ised - 

Fourth-------------------------------- 

-- indicates low resistance ground. 
H-indicates low resistance 48 volt battery. 
L-- indicates high resistance ground. 
L-indicates high resistance 48 volt battery. 
W indicates relay operated. 

  



As previously assumed, number 39 is given 
as an example of the registration. The cloSure 
of the numerical pulse in the incoming Sender 
will connect low resistance ground to lead 534 
and operate relays 20 and 292. Relay 280, 
when operated, operates the next Steering relay 
following relay f600. This relay is in a chain 
and may be assumed to be the same as relay 608. 
A steering relay, such as G99, does not operate 
at this time as it is short-circuited by the Con 
tacts of the preceding steering relay. Relay 229 
operates the register relay 602 which locks to 
ground on contact 2 of relay 565. When the 
pulse is removed from the pulsing lead, relays 20 
and 2C 2 release. The release of relay 200 re 
moves the short circuit from a steering relay, 
Such as relay 609, allowing it to operate in Se 
ries with a steering relay such as 608. When 
the relay, such as 609, is operated, it opens the 
locking circuit for relays 600 and 60 which 
release. The relay, such as 609, also closes the 
leads from the contacts of the pulsing relays 2006, 
2013, connecting them to the second horizontal 
row of register relays. When relay 600 re 
leases it closes the leads from the contacts of re 
lays 2006 and 29 to the steering relays, such as 
f608. The release of relay 60 opens the leads 
from the contacts of the pulsing relays extending 
to the first horizontal row of register relays. 
The closure of pulse 3 in the incoming sender 
connects low resistance battery to lead 534 
which causes the operation of pulsing relays 
200, 20 and 202. The registrations proceed 
in this manner until the numerical registers of 
the outgoing Sender are Set according to the 
pulses transmitted from the incoming sender. 
When the incoming sender has completed trans 
mitting pulses, a special pulse of low resistance 
ground is connected to lead 534 and a high re 
sistance 48 volt battery to lead 534 to signal the 
outgoing sender that the pulses for setting the 
registers of the outgoing sender have all been 
transmitted. This special pulse operates relays 
200, 2006, 20f2 and 2007. The operation of the 
latter relay establishes a circuit for relay 2022. 
This relay is connected to the contacts of relays 
22 and 2 so that the operation of both re 
lays establishes a circuit for relay 2022. The 
operation of relay 2822 establishes a circuit for 
operating relay 2023 which locks to ground on 
contact f of relay 505. When the special pulse 
is opened, relay 2022 releases which now estab 
lishes a circuit for operating the start relay 520 
for Sending outward pulses from the outgoing 
Sender Over the trunk conductors to a distant 
Station. 
The operation of relay 520 establishes a cir 

cuit for operating relay f 506 which releases relay 
55 which, it will be remembered, was operated 

as a pulse receiving signal for the outgoing send 
er. Relay 566 also connects the windings of 
relays 2927 and 2028 to the pulsing leads 534 and 
535. This establishes circuits for the polarized 

relays of 3 and ?o 4 in the incoming sender, as 
previously explained, to indicate to the incoming 
Sender that the final pulse signal was properly 
received by the outgoing sender. Relays 2027 
and 2028 in the outgoing sender are marginal and 
do not operate under this condition. The polar 
ized relays in the incoming sender operate and 
transmit a signal to the outgoing sender. This 
is a direct ground signal over lead 535 and 534, 
Operating relays 2028 or 2027 which establishes 
a circuit for relay f507. Relay 507 operates and 
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doing releases relay 506. The release of relay 
(5) S opens the pulsing leads. 534 and 535 from 
relays 227 and 2628, releasing them. The in 
coming sender pulse equipment is now discOn 
nected from the pulsing leads 534 and 535. 

Outward pulses to distant office 
Loop dialing puises are now transmitted over 

leads 538 and 53, which pulsing circuit may be 
traced through the secondary and primary link 
switches 823 and 63 f to leads 360 and 36, thence 
through contacts and 2 of relay 32, to the tip 
and ring conductors of the outgoing trunk ex 
tending to the telephone office 330. As previous 
ly stated, relay 2:00 is operated for loop dialing 
either over an intertoll or a toll Switching trunk 
and, therefore, relay 25 operates from battery 
and ground over the outgoing trunk conductors. 
Relay 2 5 operates relay 2 4 which operates 
relay 665. The operation of relay 606 estab 
lishes an operating circuit for relay 209 which 
opens the shunt from relay 607, causing its Op 
eration. This establishes a circuit for relay 204 
which operates and connects ground to relay 20 
to cause its operation and start selections and 
pulsing to the distant office. Relay 267 in op 
erating also establishes a circuit for operating 
relay 26. The operation of relay 207 removes 
ground previously applied to the winding of re 
lay 229 which is connected in a network for op 
erating and releasing this relay in this timed net 
Work. Reiays 28 and 29 are in series with 
relay 2A28 which operate and release in unison 
With relay 229. Relay 209 when initially op 
erated operates relay 2 f2 and when it releases 
establishes an operating circuit for relay 2 ft. 
The operation of relay 22 again operates relays 
29 and 2 i8. Relay 2f 9 in operating operates 
relay 2 and also one of the common relays 
246, 2 & 4, 2:52, 2 f 40, 238. Relay 2 1 07 in op 
erating arranged the contacts of relay 2 i? 8 so 
that relays 25 and 26 are removed from the 
pulsing circuit. Assuming that relay 242 was 
operated when relay 29 initially operated, the 
successive release and reoperation of relay 2 9 
Will cause the operation of relay 24 and then 
244 and 243 ultimately operating 246 and 
245. The operation of relay 245 prepares a 
circuit path for the operation of relay 205 as 
Soon as relay 2 9 reoperates, thus removing the 
contacts of relay 2, 8 from the pulsing circuit so . 
that further operation and release of relay 218 
Will not affect the trunk conductors. Relays 
25 and 26 are also connected across pulsing 
leads 533 and 53. 
After relay 2 45 operated, the next operation 

and release of relay 2, 9 operates relays 227 
and 230 and, consequently, operates relays 226 
and 2 29. Relay 2 f29 releases relay 240. It 
should be noted at this time that the operation 
of each pair of relays 2 44 and 2 43, 2 46 and 
245 up to 226 and 229 releases the preceding 
pair of relays. The operation of relays 229 
transfers the front contacts of relay 2 i? 9 from 
relay 2 3 to relay 245 so that the next opera 
tion of relay 2 9 will reoperate relay 2 2 and 
the release of relay 2, 9 will operate relay 2 f. 
The operation of relay 2:38 releases relay 219 
and the operation of relay 22.9 maintained the 
release of relay 2? 69. When relay 2 operated 
the Second time and relay 2, 9 reoperates, then 
relay 297 does not operate but relay 2142 op 
erates. The release of relay 29 causes the op 
eration of relay 24. Successive operating and 

locks under the control of relay 529, and in so 75 releasing relay 2, 9 will operate pairs of relays 
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2.f44 and 2.43, 2 46 and 245, 245 and 228 
(which opens the circuit from the contact of relay 
29. After the pulses for the last digit have 
been completely transmitted, relays 25 and 2: 6 
are connected across the outgoing trunk con 
ductors. This may be traced from conductor 
530 through contact of relay 2, winding of 
relay 26, winding of relay 25, contact 4 of 
relay 2, contact 2 of relay 25, contact of 
relay 2 07, contact 2 of relay 2 it to conductor 
f53. It Will ba remembered that conductors 
530 and 53 are connected to the trunk con 

ductors extending to the distant office 33. Relay 
215 establishes a circuit for operating relay 203, 
assuming that relay 28 is operated, which oc 
curs if the Special pulse has been received. This 
special pulse may be received in any digit posi 
tion and consists of a combination which Op 
erates the first and third register relays of any 
given register when relay 220 operates to operate 
any of the relays 806, GOT to 64, S5 asso 
ciated with particular register relayS. AS pre 
viously stated, relay 28 operates from the ci 
cuit established and establishes a circuit for op 
erating relay 5 i2. The latter relay opens lead 
533 which causes the release of the Outgoing 
trunk relay 368 as a signal to the outgoing trunk 
to cut through or when a repeater is required to 
cause the selection of a repeater to be inserted 
in the talking conductors. The opening of lead 
533 releases the outgoing sender relay 569 which 

successively releases the relays of the Gutgoing 
Sender. 

Repeater selection 
The condition of the apparatus in the outgoing 

trunk, Fig. 3, may be reviewed at this time be 
fore establishing circuits therein for the selection 
of a repeater. Relay 39 was operated when the 
outgoing trunk was selected and was locked in 
position or maintained operated over the con 
ductor 24 extending through the SWitches from 
the incoming trunk. A circuit for relay 320 was 
established by the outgoing sender and this relay 
locked to ground. On relay 39. Relay 306 Was 
operated by the outgoing sender for the transmis 
sion of impulses and has now been released by the 
outgoing sender since these pulses have been 
transmitted. Relay 35 was operated by a circuit 
established from the outgoing Sender Over line 
conductors after the operation of relay 36 and 
was locked to contact, of relay 320. Repeater 
relay 322 was operated by the marker and locked 
to ground on contact 4 of relay 39. The cir 
cuit is thus established for making a transfer of 
control to the repeater selecting link circuits. 
This is accomplished by the operation of relay 32 
from battery through its winding, contact 9 of 
relay 305, contact T of relay 306 to ground on con 
tact 6 of relay 305. Relay 32 later establishes a 
locking circuit for itself through its contact 4. 
The release of relay 36 also establishes a start 
circuit for the link which associates a link con 
trol circuit therewith for the Selection of an idle 
repeater. This start circuit may be traced from 
the operating ground for relay 32? on contact 6 
of relay 395 through contact of relay 306, con 
tact 3 of repeater relay 322, thence over lead 33 
through contact of relay 31) of the link cir 
cuit, winding of the link start relay 3 to bat 
tery. It will be remembered that this start lead 
33 was also used for energizing the link start 
relay 3 for the selection of a link control cir 
cuit, which associated the outgoing Sender With 
the outgoing trunk circuit and the incoming 
sender. This start relay was, however, released 49 
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21 
as soon as the outgoing sender Was Selected So 
that the link control Circuit and link Connector 
could be used for making other connections. At 
that time the start circuit was opened by 'en 
ergization of relay 320 Which disassociated the 
start ground from the start relay 3. 
The operation of the link start relay 3 les 

tablishes circuits as herein explained in Con 
nection with Seizing the incoming Sender and an 
outgoing sender which select an idle control cir 
cuit, Figs. 17, 18, 19, 22, 23 and 24. This is done 
through the Operation of Selective relays shown 
in the upper portion of Fig. 12 and the operation 
of the multicontact relays f2O6 and 207, as pre 
viously described. After a series of operations in 
the link control circuit for determining the group 
in which the outgoing trunk of Fig. 3 is located, 
relay 34 is operated for a SSociating the leads 
from this group of trunks with the control cir 
cuit through the multicontact relayS 206 and 
207, also as previously described. The outgoing 
trunk leads are thus connected with the idle link 
control circuit selected through the contacts of 
relay f3 4. This includes class leads 334 and 
332 which in this case are connected together by 
relay 320 for directing the control circuit to 
select an idle repeater. It will be remembered 
that leads 334 and 333 were connected together 
through the contacts of relay 320 normal for 
operating a class relay in the link control circuit 
which directed the control circuit to select an idle 
outgoing sender. With relay 320 operated by the 
outgoing sender, class leads 334 and 332 are now 
connected to energize class relay 22.0. This cir 
cuit may be traced from battery through the 
winding of relay 22 ?o, lead 235, contacts of re 
lays 207 and 206, contact 4 of relay 3-4, lead 
752, thence to lead 332, contact 4 of relay 320, 
lead 334, contact if of relay f3f4 through the 
contacts of relays 206 and 207 over lead 232, 
contact 7 of relay T06, which in this case is op 
erated, contact 7 of relay TO, which is normal, 
contact 2 of relay liff to ground on contact 2 of 
relay 2303. Each trunk has an individual class 
lead, such as 334, which must be extended through 
a relay in the link control circuit, such as 706, 
operated to indicate the trunk position in a sub 
group of trunks. Relay 1706 was also operated 
for this same trunk for the Selection of an Ott 
going sender to be associated with this trunk, as 
previously described. For the Selection of an 
outgoing sender it will be remembered that class 
relay 804 was operated whereas in this case for 
the selection of a repeater class relay 220 is 
operated. The operation of this class relay es 
tablishes a circuit for relay 332 for associating 
a large plurality of repeater circuits, such as 
shown in Fig. 14, with the control circuit. The 
circuit for relay 332 may be traced from ground 
through its winding, contact 8 of relay 34, 
contacts of relays 206 and 207, thence over lead 
239 through contact 6 of relay 709, which is op 

erated, contact of relay 220 operated, contact 
of relay 806 normal, contact f of relay B04 

normal, contact 4 of relay 2304 normal, to bat 
tery on contact 9 of relay 24.02 normal. The 
operation of relay 332 connects a plurality of 
test leads from a plurality of repeaters to the 
link control circuit. Only one such lead is shown 
connected through contact of relay 332 to test. 
lead 442 of the repeater through contact of jack 
f43, contact of relay 44 to ground on relay 
48. This condition indicates an idle repeater 

circuit. When a repeater circuit is busy, this 
lead is opened. It will be noted that relay 48 



22 
of the repeater circuit is normally operated from 
battery through its winding to ground on con 
tact 6 of relay 44. When the repeater becomes 
busy, relay 44 is operated, as hereinafter de 
scribed, which releases relay 48, disconnecting 
the ground on contact 3 from the test lead. All 
repeaters which have ground connected with 
their lead 442 extend through the contacts of 
relay 332 to the windings of relays such aS 222, 
224 and 2206 in the same manner as described 
for the incoming sender and outgoing Sender. 
Therefore, the selection of an idle repeater is 
made in the same manner as previously described 
and location of a level of a secondary link switch 
to which this idle repeater is connected is ob 
tained by circuits established through the relay 
in the control circuit which is operated over this 
test lead. Relay 324 is thus operated accord 
ing to the level on which the idle repeater Was 
found. The circuit for relay 324 may be traced 
from ground through its winding, contact 39 of 
relay f206 and a corresponding contact on relay 
27, thence over lead 259 to contact 3 of relay 
2209 which is operated, contact 3 of relay 8 ft 
which was operated to indicate the level of the 
switch, contact 2 of relay 89 normal, contact 2 
of relay 805 normal, contact 5 of relay 385, 
contact 5 of relay 89, contact 5 of relay 80 to 
battery through resistance 82. The Operation 
of relay 324 associates ground through its con 
tact 4 with the control circuit for Operating the 
double test relay 90 . This energizes circuits, 
as described in the selection of the incoming 
sender, and a double test of the idle repeater cir 
cuit is made to guard against a double connection. 
Contact of relay 324 is connected with lead 
443 of the repeater circuit Which extends 

through the lower contact of jack 43 to battery 
through resistance & 5. 
tion exists, the test is completed by the energiza 
tion of tube 240 in the link control circuit and 
circuits are established for energizing the Select 
magnets and the hold magnetS of the primary 
and secondary switch to which this idle repeater 
is connected. It may be assumed that SWitch 
826 is the horizontal level of the Secondary link 
switch to which the idle repeater is connected 
and is under the control of select magnet 82. 
and the hold magnet 828. The primary link 
switch vertical through which the repeater is con 
nected to the outgoing trunk is Switch level 888 
under the control of select magnet 803 and hold 
magnet 808. Circuits are established for these 
select magnets and hold magnets in the same 
manner as previously described which now Con 
nects the repeater circuit, Fig. 14, through the 
matching contacts of the Secondary lamp Switch 
826, primary link switch 800 to the outgoing 
trunk, Fig. 3. The ground associating the hold 
magnets 828 and 808 also extends through con 
tact 3 of switch 826 to battery through the wind 
ing of relay f44, operating the latter relay. The 
operation of this relay opens the ground con 
nected to lead 442 and connects ground to lead 
443, making this repeater busy to other link con 

trol circuits. This lead also extends to conductor 
359 in the outgoing trunk circuit. This com 
pletes the function of the link control circuit so 
far as repeater Selection is concerned and ex 
tending the conductors from this repeater to the 
outgoing trunk circuit so that the repeater may 
be inserted in the talking conductors. The con 
trol circuit may, therefore, be released as soon as 
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trunk circuit is opened, which occurs as soon as 
relay 398 is operated. 
The seizure of the repeater circuit and the asso 

ciation of this repeater with the outgoing trunk 
circuit establishes circuits in the repeater which, 
as stated, operate relay 44 and at the same 
time energize relay 46. Relay 46 is ener 
gized through contact 2 of relay f4 8, winding 
of relay 4 6 to battery. The circuit for relay 
148 is opened through contact 6 of relay 4f 4 
but relay 418 is slow to release and allow suffi 
cient time for the operation of relay 46. A 
potentionnetter circuit is established through con 
tact 5 of relay 414 consisting of resistance 420 
and resistance 42 to ground. The ground for 
operating relay 46 extends from contact 4 
on relay 39 of the outgoing trunk through con 
tact 8 of relay 32, thence over lead 359 to con 
tact 2 of primary switch 800, contact 2 of the 
secondary Switch 826 over lead 44 to the 
Winding of relay 46, as traced. This ground 
also extends to contact 7 of relay 414, returning 
to the outgoing trunk circuit over lead 435, 
contact 6 of the secondary link switch 826, con 
tact 6 of the primary link switch 800, lead 356, 
contact 6 of relay 32, winding of relay 308 to 
battery, operating the latter relay. The opera 
tion of this relay opens the locking circuit for 
the repeater relay 322 which now releases and 
opens the start circuit to the link control circuit 
Which noW releases as previously described. Re 
lay 46 locks to ground in the outgoing trunk 
circuit over lead 44, as traced. The circuit 
through relay iCE extends through the switches 
to conductor 353, contact 7 of relay 32, contact 
6 of relay 308 to retard coil 307. This circuit 
is used for Cutting in the repeater independent 
of the pad circuit or insertion of the pad circuit 
in the repeater circuit. Repeaters 4 and 42 
are inserted in the telephone connection by the 
Operation of relay 308 which now remains oper 
ated for the completion of the call. The re 
peater leads between the outgoing trunk and 
the repeaters through the link switches are all 
obvious and need not be traced. 

T20O-2002) trunk as outgoing trunkc 
When the two-way trunk, Figs. 1 and 7, is 

Seized by a marker and used as an outgoing 
trunk, circuits may be established for selecting 
an outgoing sender and a repeater in the man 
ner described for the outgoing trunk in Fig. 3. 
When this trunk is seized by the marker to be 
used as an outgoing trunk, relay 722 is operated 
in the manner described for the operation of 
relay 39. In this case, the marker makes the 
test of the trunk over lead 750 and, if this trunk 
is idle, the marker operates relay 722. The op 
eration of relay 722 establishes an energizing 
circuit for relay 7 6 and relay i? 6 connects 
ground to start lead 75 f for energizing the link 
by Operating relay 31 . This start lead Inay 
be traced from ground through contact 6 of 
relay f6, contact 5 of relay 709, conductor 75?, 
contact 2 of relay 3.0, winding of start relay 
3f to battery. The operation of relay 722 also 

establishes the class circuit for directing the link 
control circuit to Select an outgoing sender in 
the nanner previously described for the selec 
tion of an Outgoing sender. For this directing 
Signal, lead 755 is connected to lead 54 through 
contact 9 of relay 722 which, as previously de 
Scribed, operates class relay 1804 in the link 
control circuit. 

If the marker determines automatically from 
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the character of the calling incoming trunk and 
the character of the outgoing trunk used for 
the connection that a repeater is required, a 
signal is transmitted from the marker to the 
outgoing trunk in the manner previously de 
scribed for transmitting this signal through the 
outgoing trunk of Fig. 3. In this case, a signal 
is transmitted to the two-way trunk of Fig, 1. 
for operating the repeater relay 0 in the trunk 
circuit. This signal is transmitted over the tip 
and ring conductors in the same main her as pre 
viously described, entering the trunk circuit, 
through the upper and lower windings of relay 
coil f3, thence through the left and right wind 
ings of relay 783, contact 3 of relay 22, contact 
3 of relay f (, contact () of relay C, contact 
f of relay 4, contact 3 of relay 2, lower 
Winding of relay fol to ground. The repeater 
relay), locks in its operated position and awaits 
the Selection of the outgoing Sender after Which 
relay 5 is operated for associating a repeater 
with the trunk. The link start circuit is again 
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energized for the selection of this repeater. This 
circuit may be traced over lead 75 which in 
this case extends to ground from the contact 
of relay G8 since, as previously described, relay 
(3 is operated during the operation of the out 
going sender associated with the circuits of 
the outgoing trunk. The class registration for 
directing the link control circuit is also altered 
since in this case lead 55 is connected to lead 
52 for directing the link control circuit to select 
the repeater. This connection is made through 
contact 3 of relay 56. A repeater is thus se 
lected and the link switches operated for con 
necting this repeater to the talking conductors, 
as described for the outgoing trunk of Fig. 3. 
This two-way trunk is, therefore, arranged to 
transmit three different classes of signals to 
a link control circuit for directing the control 
circuit to select either an incoming sender, an 
Outgoing sender or a repeater which are all 
Connected through the same contacts of the pri 
mary link switch connected to the trunk, each 
Connection being made through different mating 
contacts on different verticals of the switch, 
these verticals being associated with various 
voices of secondary link switches. In some cases 
the choice of secondary switch for selecting an 
incoming Sender may be the same for selecting 
an outgoing sender since incoming senders and 
outgoing senders or repeaters may be connected 
to different horizontal levels of the same sec 
ondary Switch. Various choices within the 
SWitch are available through the verticals of the 
Secondary Switches associated with the verticals 
of the primary link switch. 
What is claimed is: - - ' 

1. In a telephone system, an automatic switch 
ing toll telephone office having incoming toll 
trunks, Outgoing toll trunks, incoming senders, 
outgoing Senders, repeaters, a link having pri 
mary Switches connected to a plurality of said 
incoming and outgoing trunks and secondary 
Switches connected to said incoming senders, out 
going Senders and repeaters, a common group of 
link control circuits each connected to a plurality 
of Said incoming senders, outgoing senders and 
-repeaters, means in an incoming trunk responsive 
to an incoming call for signaling a link to select 
an idle link control circuit, means in said incoln 
ing trunk for directing said link control circuit to 
select an incoming sender, means in said link 
control circuit responsive to said directing signal 
for selecting an idle incoming sender and for 
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Operating the secondary link switch connected 
thereto and a primary link switch for connect 
ing Said incoming Sender to said incoming trunk, 
means responsive to signals over said calling in 
coming trunk for setting registers in said in 
coming Sender, markers, means in said incom 
ing Sender for Selecting an idle marker, registers 
in Said marker set according to registrations in 
Said inconning sender, means in said marker for 
Selecting an idle outgoing toll trunk according to 
Said registrations and for operating switches to 
connect Said incoming trunk with the selected 
outgoing trunk, means operable in said marker 
for recording the character of the incoming and 
Outgoing trunk for determining when a repeater 
is required for the telephone cornectign Cver 
Said trunks, means in Said marker responsive to 
the Cperation of said deterraining means for 
transmitting a Signal to the outgoing trunk, 
means in Said outgoing trunk circuit for trans 
mitting successive Signals to Said link circuit 
directing the successive Selection of an outgoing 
Sender and a repeater, means in said link circuit 
for successively associating a link control circuit 
therewith for the selection of an idie outgoing 
Sender aid an idle repeater aid for successively 
operating Secondary Switches and a prinary 
switch for connecting said outgoing Sender and 
repeater to the conductors of said outgoing trunk, 
ineans in Said incoming Sender responsive to the 
selection of an outgoing sender for transmitting 
digit impulses from the registers of Said incolining 
Sender to set the registers of Said outgoing Sender, 
said transmitting circuit being carried through 
said link Switches, nealins in said outgoing sender 
responsive to a signal fron said incorning sender 
for readjusting the Outgoing trunk circuit and 
for transmitting the digit impulses over the out 
going trunk conductors to a distant station and 
means in said outgoing trunk circuit i'espansive 
to a signal from said outgoing Sender for coil 
necting the selected repeater in the transmission 
circuit of the telephone connection through the 
contacts of said link switches. w 

2. In a telephone system, an automatic switch 
ing toll telephone office having incoming toll 
trunks, outgoing toll trunks, incoming senders, 
outgoing senders, repeaters, a link having primary 
Switches connected to a plurality of Said incorn 
ing and outgoing trunks and secondary switches 
connected to said incoming senders, outgoing 
senders and repeaters, a link control circuit for 
Selecting an idle incoming Sender, outgoing 
sender or repeater, means in an incoming trunk 
responsive to an incoming call for signaling the 
link and link control circuit to select an incoming 
sender, means in said link control circuit re 
sponsive to said signal for Selecting an idle in 
coming sender and for Operating a secondary and 
primary switch for connecting said incoming 
sender to said incoming trunk, means responsive 
to signals over said incoming trunk for Setting 
registers in said incoming Sender, means in Said 
incoming sender for selecting an idle marker, 
registers in Said marker set according to regis 
trations in said incoming sender, means in said 
marker for selecting an idle outgoing trunk 
according to said registrations and for operating 
Switches to connect said incoming and outgoing 
trunk, means operable in said marker for record 
ing the character of the incoming and outgoing 
trunk for determining when a repeater is re 
quired for the telephone connection over Said 
trunks, means in said marker responsive to the 
operation of said determining means in said 
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marker for transmitting a signal for the selection 
of a repeater, means in Said outgoing trunk cir 
cuit for directing said link in the selection of Said 
repeater means in said outgoing trunk circuit for 
directing said link in the selection of an idle out 
going sender, and means in Said link and link 
control circuit responsive to said signals from 
said incoming and outgoing trunks for operating 
said link Switches in combinations to connect the 
incoming sender and outgoing Sender and re 
peater in a coordinated manner in Said telephone 
connection, 

3. In a telephone system, an automatic SWitch 
ing toll office having incoming toll trunks, out 
going toll trunks, incoming senders, outgoing 
senders, repeaters, a link having primary Switches 
connected to a plurality of Said incoming and 
outgoing trunks and Secondary Switches con 
nected to said incoming senders, outgoing Senders 
and repeaters, a link control circuit for Selecting 
an idle incoming sender, outgoing sender or re 
peater, means in an incoming trunk responsive 
to an incoming call for signaling the link and 
link control circuit to Select an inconing Sender, 
means in said link control circuit responsive to 
said signal for Selecting an idle incoming Sender 
and for operating a secondary and a primary 
switch for connecting said incoming Sender to 
said incoming trunk, means for setting registers 
in said incoming sender according to signals Over : 
said incoming trunk, means in Said incoming 
sender for selecting an idle marker, registers in 
said marker set according to registrations in Said 
incoming sender, means in said marker for select 
ing an idle outgoing trunk according to said regis 
trations and for operating SWitches to connect 
said incoming and outgoing trunk, means Oper 
able in said marker for recording the character 
of the incoming and outgoing trunk for deter 
mining when a repeater is required for the tele 
phone connection of said trunks, means in Said 
marker responsive to the operation of said deter 
mining means for transmitting a signal to the 
outgoing trunk and means in said outgoing trunk 
circuit for transmitting successive signals to said 
link circuit directing the successive Selection of 
an outgoing sender and a repeater, means in Said 
link circuit for successively associating a link 
control circuit therewith for the selection of an 
idle outgoing Sender and an idle repeater and 
for successively operating Secondary SWitches and 
a primary Switch for connecting Said outgoing 
sender and repeater to the conductors of said out 
going trunk. 

4. In a telephone system, an automatic Switch 
ing toll telephone office having incoming toll 
trunks, Outgoing toll trunks, incoming Senders, 
outgoing senders, repeaters, a link having pri 
mary switches connected to a plurality of said 
incoming and outgoing trunks and Secondary 
Switches connected to said incoming senders, 
Outgoing Senders and repeaters, a link control 
circuit for Selecting an incoming Sender, outgo 
ing Sender or repeater, means in a trunk circuit 
for signaling to the link control circuit which 
character of equipment shall be Selected and 
means in said control circuit for selecting an in 
coming sender, an outgoing sender or a repeater 
as directed by the trunk circuit, and other means 
in said control circuit for operating the second 
ary switch connected to the selected equipment 
and a piinary switch connected to the signaling 
trunk for connecting the selected equipment With 
the signaling trunk. v 

5. In a telephone system, an automatic Switch 
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ing telephone office, a link, a plurality of incom 
ing and Outgoing trunks of different character 
connected to said link, a plurality of equipments 
of different character accessible to said link, a 
plurality of selectable link control circuits each 
variably operable for selecting said different 
equipments, means in a trunk circuit for ener 
gizing a link to cause the selection of an idle link 
control circuit, a plurality of selectively operable 
devices in said control circuit, means in said 
trunk circuit for Operating One of said devices 
for designating the selection of a particular 
character of equipment accessible to said link, 
means in said control circuit responsive to the 
Operation of Said device for selecting an idle 
equipment of the character designated and for 
operatively connecting it to said link and means 
in said control circuit responsive to the connec 
tion of Said equipment to said link for operating 
Said link to connect said selected equipment to 
said trunk. 

6. In a telephone System, an automatic switch 
ing telephone Office, incoming trunks, outgoing 
trunks, different characters of equipments, a 
link having a primary switch connected to a plu 
rality of said incoming and outgoing trunks and 
Secondary SWitches having access to a plurality 
of said different characters of equipment, link 
control circuits, means in a trunk circuit for 
transmitting successive signals to said link and 
a link control circuit directing the successive se 
lection of different characters of equipment, 
means in said link circuit responsive to said sig 
nals for successively associating a link control 
circuit therewith, means in said link control cir 
cuit responsive to said signals for successively se 
lecting different characters of said equipments 
and means in Said control circuit for operating 
Said Secondary and primary switches for asso 
ciating Said different characters of equipment 
With said signaling trunk through the contacts 
of Said link switches. 

7. In a telephone office, operating circuits, a 
plurality of different characters of equipment, 
links having switches connected with said plu 
rality of different characters of equipment, a plu 
rality of adjustable link control circuits connect 
ed to said plurality of different characters of 
equipment, means in an operating circuit for op 
erating a link, means in said link for selecting a 
link control circuit, signaling means in said op 
erating circuit for the different characters of 
equipment to be selected, means for establish 
ing a signaling circuit, means in said link con 
trol Circuit responsive to said signal from said 
Operating circuit for adjusting its operating 
method for Selecting an equipment of the par 
ticular character signaled and for operating the 
link Switches connected thereto for connecting 
the selected equipment with the operating cir 
Cuit. 

8. In a telephone office, trunk circuits, a plu 
rality of incoming senders, outgoing senders and 
repeaters, links having switches connected with 
Said inconing Senders, outgoing senders and re 
peaters, a plurality of adjustable link control 
circuits connected to said incoming senders, out 
going Senders and repeaters, means in said trunk 
circuits for Operating the link, means in said link 
for Selecting a link control circuit, signaling 
means in each of said trunk circuits for the dif 
ferent characters of equipment to be selected, 
means in a trunk circuit for establishing a sig 
naling circuit, means in said link control circuit 
for adjusting its operating method as signaled 
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'by said trunk circuit. for selecting an incoming 
sender, an outgoing Serider or a repeater and for 
'operating the liik Switches connected thereto 
for connecting the selected sender or repeater 
with said trunk circuit, 

9. In a telephone office, trunks, a plurality of 
different characters of equipment, a link having 
primary switches and secondary switches with 
the mating contacts of the primary switches coin 
nected to a plurality of trunks and a plurality of 
"choices of secondary link switches with the mat 
ing contacts of the secondary link switches. Con 
nected to a plurality of said different characters 
Of equipment, means in Said trunks for directing 
the operation of the link for selecting equipment 
of any particular character and means in said 
link for selecting the different equipment as di 
rected and connecting said equipment through 
the choice of mating contacts to the directing 
trunk. 

10. In an automatic switching telephone office, 
trunks, incoming senders, outgoing Senders and 
repeaters, a link having primary switches and 
secondary switches with the mating contacts of 
the primary Switches connected to a plurality 
of trunks and a plurality of choices of Secondary 
link switches with the mating contacts of these 
secondary link switches connected to a plurality 
of said incoming. Senders, outgoing Senders or re 
peaters, means in said trunks for directing the 
operation of the link for selecting an incoming 
sender, an outgoing sender or a repeater, and 
means in said link for selecting said equipment 
as directed and connecting it through a choice of 
mating contacts to the directing trunk. 

11. In a telephone office, trunks, a link in 
cluding a primary link switch having sets of 
trunk contacts connected to a plurality of said 
trunks and primary mating contacts connected 
with contacts of a plurality of secondairy link 
switches, there being a plurality of primary mat 
ing contact choices connected to secondary link 
switches for each set of trunk contacts, a plu 
rality of secondary mating contacts connected 
to different characters of equipment, there being 
a plurality of secondary mating contact choices 
having said equipment connected thereto, link 
control circuits, means in a trunk for starting 
the operation of a link for selecting and seizing 
an idle link control circuit, means in said trunk 
for transmitting a signal to the Selected link 
control circuit directing the control circuit to 
select a particular character of equipment, 
means in said control circuit responsive to said 
signal for selecting an idle equipment as directed, 
means Operable in said control circuit responsive 
to said selection for giving the location of the 
secondary switch mating contact choice to which 
the selected equipment is connected and for op 
erating the primary and secondary Switch com 
bination for closing said located secondary switch 
contacts and a choice of contacts - on said pri 
mary switch for connecting the Selected equip 
ment with said trunk. 

12. In a telephone office, trunks, a link includ 
ing a primary link switch having sets of trunk 
contacts connected to a plurality of Said trunks 
and primary mating contacts connected With 
contacts of a plurality of secondary link Switches, 
there being a plurality of primary nating Con 
tact choices connected to secondary linkSWitches 
for each set of trunk contacts, a plurality of Sec 
ondary mating contacts connected to different 
characters of equipment, there being a plurality 
of secondary mating contact choices having said 75 
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equipment connected thereto, link control cir 
cuits, means in a trunk for transmitting. Succes 
sive signals to said link for successively seizing 
a control circuit for the selection of different 
'characters of said equipment, means in Said trunk 
circuit for directing the sequence with which 
said different characters of equipment shall be 
Selected, means in the Control circuit operably 
responsive to said directing signals for selecting 
said equipments as directed, means operable in 
the control circuit responsive to each different 
Selection for giving the location of the second 
ary switch mating contact choice to which the 
selected equipment is connected and for operat 
ing a primary and secondary switch combination 
after each selection for closing the located sec 
Ondary SWitch contacts and a choice of contacts 
On said primary SWitch for connecting the Se 
lected equipments with said trunk through a set 
of trunk contacts on said primary link switch to 
which said trunk is connected. 

13. In a telephone office, an adjustable link, 
a plurality of each of incoming. Senders, outgoing 
senders and repeaters available for, selection by 
said link, a trunk circuit, means in said trunk 
circuit for actuating said link, character, dis-, 
Criminating means in Said trunk for. Signalirag 
said link for the selection of either aniacorning 
sender, an outgoing sender or a repeater, and 
means in said link responsive to said signal for 
adjusting its selecting equipment to restrict the 
Selection to either an idle incoming Sender, an 
idle outgoing sender or an idle repeater accord 
ing to the character of said discriminating signal. 

14. In a telephone office, an adjustable link 
having circuit-connecting switches, different 
characters of equipments available for selection 
by said link, other equipment units, means in an 
equipment unit for actuating said link, character 
discriminating means in said unit for signaling 
said link for the selection of a particular charac 
ter of equipment, means in said link responsive 
to said character discriminating signal from said 
equipment unit for variably adjusting said link 
to select one of said different characters of equip 
ment and means responsive to the selection of an 
equipment of Said particular character to oper 
ate the link Switches to connect the equipment 
selected with the equipment unit actuating said 
link. 

5. In a telephone Office, an adjustable link 
having a plurality of switches, different charac 
ters of equipment available for selection by said 
link, trunk circuits, means in a trunk circuit for 
Successively actuating said link, means in Said 
trunk circuit for SLIC.cessively Sending different 
character discriminating signals to said link for 
the Successive Selection of different characters of 
equipment, means in said link responsive to said 
successive discriminating signals from said trunk 
circuit for successively adjusting said link for 
successively selecting different characters of 
equipment and means responsive to the succes 
Sive selections to operate different Switches in 
said link to successively connect Said different 
characters of equipment with said trunk circuit. 

6. In a telephone System, an automatic 
switching toll office, incoming toll trunks, outgo 
ing toll trunks, a marker in said office having 
registers and routing devices, means in said 
marker including said registers for recording a 
routing for a telephone trunk connection accord 
ing to signals transmitted over a calling trunk 
and for Selecting a routing device governing the 
character of an outgoing trunk for said connec 
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tion, means in said marker for registering the 
character of the calling incoming trunk respon 
sive to a signal transmitted by the actuation of 
said trunk, a common group of voice amplifying 
repeaters for selection as required in certain toll 
trunk connections, and means in said marker 
operably responsive to said registrations for de 
termining whether a repeater is required for in 
sertion in the outgoing trunk talking Conduc 
tors for said telephone connection. 

17. In a telephone office, incoming trunks, out 
going trunks divided into groups, automatic 
switches for interconnecting said trunks, a vari 
ably operable marker common to said switches, 
route relays in said marker individual to the dif 
ferent trunk groups, means associated With said 
incoming lines for governing the action of Said 
marker in operating particular route relays, and 
means responsive to the operation of a route 
relay for determining whether a repeater shall 
be selected for an outgoing trunk of the associ 
ated group and for selecting an idle outgoing 
trunk of said group, means operably responsive 
to said selection for operating said automatic 
Switches to connect a calling incoming trunk 
With a selected outgoing trunk, and means there 
after operably responsive to said determining 
means for selecting an idle repeater for said out 
going trunk. 

18. In a telephone System, an automatic 
Switching telephone office, incoming trunks, out 
going trunks, a common control device for au 
tomatically completing connection between a 
calling incoming trunk and an outgoing trunk, 
means in Said control device for recording the 
character of a calling incoming trunk and the 
character of the outgoing trunk to be selected re 
sponsive to signals transmitted thereto, voice 
amplifying repeaters for the outgoing trunk of 
said telephone connection, means in said control 
device responsive to said recordings for Succes 
sively determining whether a repeater is re 
quired for the outgoing trunk, selecting the out 
going trunk and transmitting a signal to the se 
lected outgoing line controlling the Selection of 
an idle repeater for said outgoing trunk. 

19. In a telephone system, an automatic 
switching telephone office, a link, a plurality of 
incoming and Outgoing trunks of different chair 
acter connected to said link, a plurality of equip 
ments of different character accessible to said 
link, a plurality of selectable link control cir 
cuits each variably operable for selecting said 
different equipments, means in a trunk circuit 
for energizing a link to cause the selection of an 
idle link control circuit, a plurality of selectively 
Operable devices in said control circuit, means in 
Said trunk circuit for operating one of said de 
vices for designating the selection of a particular 
character of equipment accessible to said link, 
means in said control circuit responsive to the 
Operation of Said devices for simultaneously test 
ing a large plurality of equipments of said par 
ticular character and for selecting an idle one of 
said equipments and for operatively connecting 
said idle equipment to said link and means in 
said control circuit responsive to the connection 
of Said equipment to said link for operating said 
link to connect said selected equipment to said 
trunk. 

20. In a telephone system, an automatic 
SWitching telephone office, incoming trunks, out 
going trunks, different characters of equipment, 
a link having a primary switch connected to a 
plurality of said incoming and said outgoing 
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trunks and secondary switches having access to 
a plurality of said different characters of equip 
ment, a plurality of selectable link control cir 
cuits each variably operable for selecting said 
different equipments, means in a trunk circuit for 
energizing a link to cause the Selection of an idle 
link control circuit, a plurality of selectively op 
erable devices in said control circuit, means in 
said trunk circuit for operating one of said de 
vices for designating the Selection of a particular 
character of equipment accessible to the Second 
ary Switches of said link, means in Said control 
circuit responsive to the operation of Said de 
vices for simultaneously testing a large plurality 
of equipments of the character designated by 
said trunk and for selecting an idle one of said 
equipments and for operatively connecting said 
idle equipment to the secondary link Switch as 
sociated therewith, means in said control circuit 
responsive to the connection of said equipment to 
said secondary link switch for operating the pri 
mary and secondary SWitches of said link for 
connecting the selected equipment with said 
trunk circuit. 

21. In a telephone system, an automatic 
SWitching telephone office, a link, a plurality of 
incoming and outgoing trunks of different chair 
acter connected to Said link, a plurality of incom 
ing Senders, a plurality of Outgoing Senders and 
a plurality of voice repeaters accessible to said 
link, a plurality of selectable link control cir 
cuits each variably operable for selecting said in 
coming Senders, Outgoing Senders and repeaters, 
means in a trunk circuit for energizing a link to 
cause the selection of an idle link control circuit, 
a plurality of Selectively operable devices in said 
control circuit, means in said trunk for operat 
ing One of said devices for designating the Selec 
tion of an incoming sender, an outgoing sender 
Or a repeater, means in Said control circuit re 
sponsive to the operation of said device for Se 
lecting an idle incoming sender, outgoing sender 
or repeater as designated and for operatively 
connecting it to Said link and means in said con 
trol Circuit responsive to the connection of said 
incoming Sender, outgoing sender or repeater to 
said link for operating Said link to connect it to 
said trunk. 

22. In a telephone system, an automatic 
switching telephone office, incoming trunks, 
groups of outgoing trunks, Switches for inter 
connecting an incoming and an outgoing trunk 
for a telephone connection, a marker in said of 
fice, registers in Said marker which are set for 
Controlling the Selection of an outgoing trunk 
of a particular character, devices in said marker 
Operably responsive to said register setting for 
designating when a voice amplifying repeater 
shall be inserted in the talking conductors of an 
Outgoing trunk, means in said marker for select 
ing and Operating Switches for interconnecting 
a calling incoming trunk to a selected outgoing 
trunk, means in said marker responsive to the 
Operation of Said Switches for signaling said out 
going trunk to select a voice amplifying repeater, 
means Operable in said outgoing trunk respon 
Sive to Said signal for selecting said repeater and 
means in Said outgoing trunk responsive to the 
Selection of Said repeater for inserting said re 
peater in the talking conductors of said outgo 
ing trunk. 

23. In a telephone system, automatic switches 
for establishing connections, an adjustable link, 
incoming Senders and outgoing senders for con 
trolling said Switches, telephone repeaters, trunk 
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circuits, means in each trunk circuit for seizing 
Said link for use, and other means in said trunk 
circuit for Selectively operating said seized link 
to select an incoming sender, an outgoing sender 
Or a repeater and to connect the same to said 
trunk circuit. 

24. In a telephone system, an automatic 
SWitching telephone office, incoming trunks, out 
going trunks, a link switching mechanism con 
nected to said trunks, a variably operable link 
Switch controlling circuit, incoming senders, out 
going Senders and repeaters available for selec 
tion by said link switch controlling circuit and 
for connection to said link switch mechanism, 
means responsive to the actuation of an incon 
ing trunk for directing said link Switch control 
ling circuit to select an incoming sender, means 
in said Switch controlling, circuit for operating 
Said link SWitch mechanism to connect the se 
lected sender to said incoming trunk, means in 
said incoming sender to register digits for con 
trolling a telephone connection, means for select 
ing an Outgoing trunk according to said registra 
tions, means responsive to the actuation of said 
Outgoing trunk for successively actuating said 
link switch controlling circuit and directing it to 
Select an outgoing sender and a repeater and 
means in said link controlling circuit to operate 
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said link switching mechanism for connecting 
the Selected outgoing Sender and the Selected re 
peater to Said outgoing trunk for completing said 
telephone connection. 

25. In a telephone office, trunk circuits, a plu 
rality of different characters of equipments, 
there being a plurality of equipments of each 
character, a link circuit having Switches con 
nected to said trunk circuit and other Switches 
connected to each equipment of said different 
characters, a plurality of link-control circuits 
having selecting means for each character of 
equipment, means in said trunk circuit for ac 
tuating said link, means independent of said link 
SWitches for Selecting a link-control circuit, 
means in said trunk circuit for transmitting a 
character discriminating signal to the selected 
link-control circuit, means in Said control cir 
cuit responsive to said discriminating signal for 
Selecting an idle equipment of the character sig 
naled and means responsive to said Selection for 
Operating the link Switches connected to the se 
lected equipment and connected to the signaling 
trunk circuit for Connecting said equipment With 
said trunk circuit. 

ALOYSUS J. BUSCH, 
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