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Lo all vihom it may concern.:

Patented Apr. 14, 1925.

- UNITED STATES

1,533,182
PATENT OFFICE.

CHARLES L. GOODRUM, OF NEW YORK, N. Y., ASSIGNOR TO WESTERN. ELECTRIC COM-
PANY, INCORPORATED, OF NEW YORK, N."Y., A CORPORATION OF NEW YORK.

TEZEPHONE-EXCHANGE SYSTEM.

Abplicatiqn ﬁlt_ed July 26, 1922. Serial No. 577,504,

Be it known that I, Cizarues Laxe Goop-
rUM;:a citizen of the United States, resid-
ing. at New York, in the -county of New
York and State of New York, have invent-
ed certain new and useful Improvements in

.Telephone-Exchange Systems, of which the

following is a full, clear, concise, and ex-
act description. Cn

This invention relates in general to ‘tele-
phone  exchange systems.: More ‘particu-

Jarly, it has to do with telephone systems of

the class in which machine switching, appa-
ratus is employed entirely or in part for the
establishment of conversational connections.
The invention has for its objects to sim-
plify the construction and operation of sys-
tems of the foregoing character to increase
their flexibility and to render them more
economical to produce, more dependable in
their functions and of greater serviceabil-
ity. These objects are attained through the
use of a new and improved type of selective
switching medium controlled in accordance
with designations to. cause the selective ex-
tension of conversational connections.

oA feature of ‘the invention relates to a

.3()

40

43

50

switching mechanism for connecting incom-
ing circuits to groups of outgoing circuits
and having operating members, each serv-
ing a group and capable of establishing a
plurality of coexisting connections between
the incoming cirenits and the circuits of the
corresponding group, together with desig-
nation controlled means. for selecting said

-groups.

Another feature relates to a switching
device of this character having links or in-
termediate cirenits for interconmecting the
incoming circuits with the groups of out-
going circuits and having cooperating
switching members controlled by designa-
tion means for - selecting the outgoing
groups. : :

A further feature relates to an improved
testing arrangement for the switches of this
general class whereby a selected group of
outgoing circuits may be tested tochoose an
idleone. 7 :

These and such other features and advan-
tages as are contemplated. by the present in-
vention will become more clearly under-

stood from: the detailed description given

hereinafter and - also from the appended
claims. In the' accompanying drawing,

Figs. 1 to 8 inclusive, when arranged in the

order illustrated in Fig. 10 disclose a por-
tion of a telephone scheme system embody-
ing the principles of this invention.

Fig. 1 shows a plarality of subscribers’
lines leading to the central office and termi.
nating’in a preliminary or line switeh of the
particular type employed as a connecting
medium in this system.

Fig. 2 shows a first group- selector switch
in which the trunks leading from the line
switch in Fig. 1 terminate. This figure also
discloses a plurality of groups of trunks
outgoing from the group selector switch.

Fig. 3 illustrates a sender selector switch
serving in common a plurality of trunks in-
terconnecting the line switeh and group - se-
lector switch of Figs. 1 and 2 for connecting
any one of these trunks to one of a number
of common sender mechanisms. Further-
more, this figure shows a set of common test-
ing relays and a group marker device.

Fig. 4 shows one of the common sender
mechanisims together with a marker device
for determining the group selector switch
involved in the connection.

Fig. 5 illustrates a second group selector
switch “substantially similar fo the switch
shown in Fig. 2 and which receives trunks
incoming from said first group selector.,

Figs. 6 and 7 correspond substantially to
Figs. 8 and 4 and illustrate a-sender selec-
tor switch and one of a number of common
senders located at the second selecting stage.

Fig. 8 shows a trunk leading from the
second group selector switch which may ex-
tend through any number of succeeding
group selectors. This figure also shows in
diagrammatic form, a final or connector
switch together with a called subscriber’s
line.

Fig. 9 is a perspective view showing the
structure and mechanical principles of the
switching device employed for establishing
connections in this system.

General description of the system and
apparatus.

The switching mechanisms shown in Figs.
1, 2,3, 5, 6 and 8 are of the coordinate type
in which incoming cirenits appearing in
rows of contacts are connectable through
link circuits to outgoing circuits also ap-
pearing in rows of contacts. The mechani-
cal details of these switches, which are illus-
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trated in.and will be later described in con-
nection with Fig.”9, are substantially the

same as those of the switching device..dis-..

closed and described in the British patent to
Western Electric” Company, Limited,’ No.

© 188,488, accepted September 6, 1923.
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113

20

.
&

Considering the circuit arrangement of .a
switching mechanism when applied to a pre-
liminary or line switching -stage. as illus-
trated in Fig. 1, the subscribers’ lines 130,

101, 113, 131, etc. appear In rows of-con- .

tacts, which for convenience’ may be - de-
soribed as vertical rows. Two such vertieal
rows 123 and 124 ave illustrated and. there
may be, of course, any number of additional
rows. The vertical row 123 comprises. a
number of subseribers’ lines, of which two
lines 130 and 113 ‘are. shown. The vertical
vow 124 similarly comprises a number of
lines of which the lines 101 and 131 are
illustrated. - As shown, each line in a vertical
row has access to a number of link circuits

-differing from  the link -circuits to which

each of the other lines.of the same row has
access. -Ifor example, line 130 hag access to
a group of link cireuits 109, 110, ete., there
heing any desired number of theése Tinks:
Line 113"in the same vertical row has ac-
cess to a different group of links 111, 112,
ete. In like fashion, corresponding-lines
of the remaining vertical rows have access

individually to the same groups of link cir-
eurts, o : EE :

~ On the outgoing end of the line switeh,
<which has been generally designated by the
character 100, a number of trunk circuits,
of ‘which the two trunks 114 and 115 are
shown, each has access to all link cireuits in
all groups. That is to say, the trunk 114
occupies the whole vertical vew 125 and- i3
accessible to every link, 109, 110, 111 and
1192 in-the switching device. The cireuit ar-
rangement and operation of the line switch
110 above: briefly outlined “is substantially
the same as that disclosed in the above men-
tioned British Patent No. 183,438, accepted
September 6, 1923. o
- While thé same mechanical construction
is retained for the switching mechanism
when employed as a selector as shown in
Tig. 2. the relative . arrangement of the
trunks - and intermediate link circuits, the
control ef theé various elements due to. the

necessity. of selecting the groups and test-

&
St

use of the mechanism as a line switch. In.

i

ing in a gioup and certain other-features of
operation, differ from those found in the

Fig. 2, the first group selector switch 200,
like ‘the line: switch 100, comprises a plu-
rality of links or. intermediate lines 206, 207,
908 and 209, the number of these being taken
to suit requirements. - The incoming trunks
114, 115, ete. which lead from: the line switch
100 .each occupies a-complete vertical -row
9201 and 202 of the.group- selector switeh 200,

tical row of contacts:

1,633,182

That is te say, the trunk 115 has a set of
contacts -cooperating with a corresponding
set of contacts on each of every intermediate
link in the switch 200 and the same is true

for all other trunks incoming to the switch.

Tf desirable, the intermediate links could be

0

gronped as illustrated in Fig. 1. However, -

these links in the group selector switch 200

‘are not grouped in the present arrangement,

but each relates and has access to a single
outgoing trunk in each of several groups
as will presently be explained. _
. The outgoing trunk lines are divided into
groups, and: each  group preferably occu-
pies either a portion or all of the same ver-
In ‘the disclosure a
portion of three outgoing numerical trunk
groups are shown appearing, respectively, in
the vertical rows 203, 204 and 205. -The ver-

tical row 205 contains the group of trunk
Jines 221, 222, 293, 224, etc. The trunk 221
is accessible to the intermediate link 206

and only to this one, the trunk 222 is acces-

cessible to the link 208, etc. -Likewise, each
of the intermediate links 206, 207, 208 and
209 has access to a single trunk in each -of

{he remaining numerical groups represented

by rows 203, 204 and so on. L

The ‘outgoing groups of trunks from the
first group selector 200 extend and are dis-
eributed as incoming trunk lines among a
number of second group selectors 500. The
particular second group selector switch 500
shown may receive the trunks incoming a
numerical group. at the switeh 200. Other

numerical groups of “trunks leading from

the switch 200 will similarly appear as in-
coming trunks in’ other group - selector
switches 500. “The second group selector
switch 500 is identical in arrangement and
principle to the first group: selectors 200.
The.trunk 221 shown in full which belongs
to the mumerical group occupying the nu-
merical row. 205 at the switch 200 enters
and oceupies the vertical row 502 of the se-
lector 500. - The second trunk shown in the
gwiteh 500 may be another trunk belonging
to the same numerical group as the trunk
991 or it may lead from a different selector
9200 ' - _ ‘

The switch 500 also has a number- of out-
going vertical groups of trunk lines 503,
504 and 505 whicn represent the second

“switching stage in the system and whieh ex-

tend to succeeding group selector switches.
Although only two switching stages Thave
been.shown in-detail, it will be -understood
that any number of succeeding group select-
ing stages may be provided. .. I '

After the last group selecting stage, the
final or connecting stage may:be provided
for completing the connections to the called
subscribers’ lines. For this purpose a switch
of .the same general character may be em-

xe]
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sible to the link 207, the trunk line 223 is ac- .
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ployed, one of which, switch 800, is schemati-
cally shown in Fig.’8, or switches of other
types may be used if desired. In accordance
with the usual well-known practice, the final
connecting stage provides for two directive
operations, one to select the group of lines
and the other to select the desired line in
that group. Tt is not considered necessary
to show in full, further group selecting
switches or to illustrate the details of the
switch when applied as a final connecting
device. The principles of this invention are
adequately disclosed in the vemainder of
the system. _

Turning to the preliminary or line switch-
ing stage, it may be observed that there are
a plurality of line switches similar to the
switch 100 each of which has a number of
-outgoing trunks which may be distributed
in any number of first group selector
switches 200. Also, the trunks incoming to
any selector 200 may lead from one or more
-line switches 100. - A number of these trunks
114-and 115 interconnecting the line switches
and first gronup selector switches are ar-
ranged to appear in the sender selector
switch 300, the function of which is to con-
nect these trunks to one of a number of com.

mon sender controlling mechanisms such as

30

35
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shown in Fig. 4. The sender selecting switch
300 is substantially identical in its arrange-
ment of incoming circuits, links and out-
going circuits to the line switch 100. The
total number of trunks which enter the par-
ticular switch 200 from the line switches are
assigned to the first two vertical rows 301
and 302 in the sender selector switch 300.
‘The trunks 114 and 115, which leave the
line switch 100 and enter the group selector
200, appear as illustrated in the vertical row
301 -of the sender selector switch. The
trunks which appear in the vertical row 303,
such as trunks 331 and 332, extend either
from the line switch 100 or from another
similar line switch and appear as incoming
trunks in another first group selector switch
200. In other words, if there are five first
group selector switches 200 required to han-
dle the traffic, then the trunks appearing in
the sender ‘selector switch 300 will likewise
be divided into five corresponding groups,
each group occupying, as explained, one or
more vertical rows of contacts. - The purpose
of this arrangement is to enable an identifi-
cation of the particular switch 200 on which
the calling trunk appears as will be under-
stood more clearly hereinafter.

By means of the intermediate link cireuits
306, 307,308, 309, etc., the incoming trunks
at the sender selector switch have access to
outgoing circuits 316 and 317 leading to
.common  controlling sender mechanisms.
The circuit 317 relates to the sender mecha.
nism shown in Fig. 4. The purpose of these
sender mechanisms is to receive the registra-

8

tion of a series of impulses representing the
group of trunks wanted and to control the
selection of such a group at the selector
switch 200. In order to prevent interference
in the selection of controlling senders, an ex-
tended starter wire arrangement is provided
whereby the circuit representing the first
idle sender will be exclusively selected
through an intermediate link.

The device 430 shown in Fig. 4 is a marker
for identifying the first group selector
switches 200. This marker comprises a plu-
rality of multicontact relays 411, 412, 413,
one for each of the several switches 200 at
the first switching stage. The relay 411, for
example, is individual to the particular
switch 200 shown. Whenever a connection
is directed to this selector switeh over any
one of the trunks incoming thereto and the
common sender is connected te said trunk
by the sender selector 300, the marker relay
411 is operated to associate said sender with
the selector 200. Should the call be extend-
ed over a trunk appearing in some other se-
lector then another of the multicontact re-
lays 412, 413 operates to associate the com-
mon sender with such other selector switch.

The device 330 shown in Fig. 3 is also a
marker consisting of a plu ality of multi-
contact relays 318, 319, 820. Tach of these
relays is individual to a particular group
of outgoing trunks at the selector switch 200
and when operated serves to associate the
common group of relays also shown in Fig.
3 with said group of trunks. The multicon.
tact relay 318 is individual to the group of
trunks occupying the vertical row 205 and
through its contacts connects the left-hand
windings of the test relays 321, 322, 393, ete.,
respectively, to the test wires of the trunks
of said group. Similarly, the multicontact
relay 319 is individual to the group of trunks
occupying the vertical row 204 and in like
manner connects the left-hand windings of
the test relays to the test conductors of the
respective trunks in said group. For each
of the several group selector switches 200
there is likewise provided a marker device
similar to the marker 330.

The set of testing relays 321, 322, 323, 324
comprises a number of relavs equal to the
number of trunks in a group at the selector
switeh 200 and, likewise, equal to the num-
ber of horizontal or intermediate lines 206,
207, 208, 209. This set of test relays is com-
mon to all groups of outgoing trunks and,
as explained, through the medium of the
marker 330 may be definitely associated with
any particular group of trunks desived for
testing. The left-hand windings of the sev-
eral test relays ave for the purpose of test-
ing the condition of the respective outgoing
trunks in the group. The righthand wind.
ings of the relays are for the purpose of
testing the condition of the intermediate
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liries at the switch 200. For instance, when
the testing relay set is associated with the

eroup of trunks 205, the left-hand winding-

is connected through the con-
318 to. the test wire 227 of the
trunk 221, The left-hand winding of-the
next relay 322 is similarly comnected to the
tost wire of the next trunk 222 and so on
for each of the remaining relays. The right-
hand winding of velay 321 1s connected to
the contact of relay 217, the winding of
which relay is, in turn, directly connected
to the test wire of the intermediate line 206.
In like manner each of the remaining re-
lays 822, 323 of the test set have their right-
hand windings correspondingly connected
fo the armatures of relays 218, 219, ete. in-
dividual to the successive intermediate links
207, 208, ete. By this arrangement a test
is made both of the outgoing trunk and also
ot the intermediate link which has access
to said -outgoing trunk in order to de-
termine whether either or neither is busy or
both. ‘ . , : :
As will be hrought out move clearly here-
inafter, any one of the intermediate linls
206, 207 may be taken: for use in extending
o connection to trunks in-each of several out-
going groups. Jlence, it may oceur that
\while selection is being made in the group
205, the outgoing trunk 221 is idle, while
at-the same time the intermediate link 206 1s
busy in connection with a ¢all previousty ex-
tonded to an outgoing trank 1 some other

“of relay 321

group. Thus, it is impossible to obtain
connection with the trank 221, notwiths=

standing the fact that it 1s idle per se.  For
this reason, it is necessary to cmploy the
double test feature above outlined whereby
o outgoing trunk will be taken for use re-
“oardless of its idle condition provided the
covresponding intermediate link, which must
extend the connection therveto. Is at the time
engaged. - :

At the next group selecting stage: repre-
sented by the single selector gwiteh 500 there

ave provided a number of common sendlers..

one of which is shown-in Fig. 7, a sender
selector gwitch 600 for associnting these
cenders with trunks 921, 531, cte. incoming
to the -switches 500 from first group se-
Joctors 200 and the marker devices 730 and
630 all of which are substantially the same
as-above explained in connection with the
first group switching stage. o '
Betlore proceeding with a detailed - de-
seription of the opevation, a brief explana-
tion will be given of the mechanical con-
struetion of the switching device employed
as o connecting medium in this system. For
this purpose, reference is made to- Fig. 9
which' gives a perspective view of a portion
of the switching mechanism eclearly illus-
frating the manner in whiech it operates.
~ Clonsidering the terminal portion of the

1,558,182

switch, there ave provided a plurality of in-

tormediate-or horizontal-link cireuits 900,
801, consisting cach of a number of plain
Bare wire conductors. The horizontal link
600 includes as shown four conductors 902,
903, 904 and $05 and the horizontal Iink 901
lkewise has four conduetors 906, 907, 908
and 909, As many of these horizontal links
may be provided as necessary and each may
ave more or less than the number of con-
wetors actually shown. These horizontal
are wire link circaits constitute the pas-
give or stationary part of the terminal ar-
rangement. . Regarding the switch in the
capacity of a- selector as
and 5. the incoming trunks or circuits each
constitute o vertical-row of movable  ter-
minals occupying the full row and having
access to all of the horizontal link-cireuits.
Tig. 9 shows one: of these incoming trunks
whieh is made up-of the four conductors 910,
911, 912 and 913, This trunk has a set of
movable bare wire terminal conductors 914,
915, 916 and 917, connected to the respective
condnctors, and which extend through ob-
lique apertures in a movable insulating card
929 to points where they cooperate with the
respective conductors 902, 903, 904 and 905
of the horizontal link 900. T

is

h
d
b

The card 929
is supported on a spring 948 secured in the
insulating block 949 which also secures the
movable terminals 914, 915, 916 and 917,
Normally the spring wire 948 holds the card
029 in such a position that the movable
terininals -ave out:of engagement with the
corresponding- stationary wire terminals of
the link cireuit 900. g

The wires 910, 911, 912 and 913 of the in-
coming. trank also are provided with a sec-
ond set-of similar movable wire terminals
918, 919, 920-and 921 which extend through
thie insulating eard 932 to a point where they
wooperate with the stationary wires 906, 907,
008 and 909 of the next Liorizontal Jink 901.
Th like  fashion, the incoming trunk: con-
ductors have a sef.of these movable terminals
i the vertical row for every horizontal link
cireuit. ‘Obviously, there will be one of these

vertical rows of contacts for each trunk in-

coming to the switeh. :

In addition to the several vertical Tows
of incoming civeuits each represent ng a
sinele incoming trunk, there ave provided a
plurality of vertical rows of outgoing trunks
as explained in connection with Iigs. 2 and
5. - 1n the structure drawing of Fig. 9, one
such vertical row of outgoing trunks is illus-
trated, two separate trunks in this.row be-
ing shown.. On-of these trunks comprises
conductors 992, 923, 924 and 925 and has a

set of movable wire terminals as shown ex-

tending into operative relation to the corre-

gponding wire terminals of the horizontal
Po g owl ;01

link 900. The second trunk, the conductors
926, 927 and 928 of which arve shown, has a

shown in Figs. 2-
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corresponding set of movable wire terminals
which extend into operative relation with
of the second horizontal
link 901. In like fashion, each of the re-
maining trunks in the group or vertical row
will have a set of movable terminals ex-
tending into cooperative relation with the
remaining corresponding horizontal links.
- For operating and maintaining the ter-
minals to establish connection between in-
coming trunks, links and outgoing trunks,
there are provided a plurality of operating
members or bars, a bar being arranged to
serve each of the several vertical and hori-
zontal rows of contacts. The vertical bar
941 1s individual to the vertical row repre-
sented by the incoming trunk 910, 911, 912
all of the movable con-
tacts pertaining to this trunk. The next
vertical bar shown, bar 942, is individual to
the row of contacts belonging to the group
of outgoing trunks 922, 993, 924, 925 and
926, 927, 928. The function of these ver-
tical bars is to prepare -the contacts for
operation and: after the ‘contacts have been
operated said bars may restore ready to
be taken again for use in preparing another

. set of contacts.

30

35

40

The horizontal operating members or baus,
two of which 988 and 939 are shown, are
each individual to a corresponding. one .of
the horizontal links 900 and 901. The fune-
tion of these bars is to operate the set of
prepared contacts and to maintain these
contacts in operative condition after the Dre-
paring or vertical bars have restored to their
normal condition. ) o

The switching device has been briefly ont-
lined in its capacity as a .group. selector.,
When desired to employ this switeh as a line

~or trunk connecting switch, as shown in

45

.50

o
it

60

‘containing the lines 922,

Fig. 1, it is obvious that.the incoming sub-
seribers’ lines appear in the vertical rows
y 923, 924, 925 and
926, 927, 9928, while the outgoing . trunks
appear as trunks 910, 911,.912, 913, each
occupying a full vertical row. Dependent
upon the number of horizontal links re-
quired for serving each Incoming  sub-
seriber’s line, said line may be provided with
a variable number of movable wire terminalg
cooperating with the respective horizontal
links. , , L L
A short description of the operation .of
the switch shown in Fig. 9 is given below.

Assume that it is desired to connect the
incoming trunk or cireuit 910, 911, 912, 913
to the outgoing trunk 922, 923, 924, 925,
First a cirenit is closed for magnet 943,
which, through its armature 950, rotates the
vertical bar 941. The flexible wires 931,
934, etc. attached to the bar 941 are carried
by the rotation of said bar against the shoul-
ders ‘on the corresponding insulating cards
929, 932.. Since the horizontal bar 958 is in

its normal position at this time, the flexible
wire 931 passes over the top of the lever
951 and is stopped by the shoulder on card
929 immediately above the notech 930 in the
said lever 951. Similarly, the flexible wires
934, ete. pertaining to the remaining hori-
zontal links are positioned with respect to
their cooperating levers similar to lever 935.

At the same time a circuit is closed for
the magnet 944 controlling the har 942, indi-
vidual to the vertical row of trunk contacts
containing the contacts of the particular
trank 922, 923, 924, 995 to which connection
is desived. ‘The magnet 944 rotaies the bar
942 and the flexible wires 953, 954, each indi-
vidual to a set of trunk contacts, are moved
against the insulating cards 940, 936, and
into cooperative relation with the levers 952,
937, on the horizontal bars.

Thus, when the contacts of the incoming
trunk and the contacts of the outgoing trunk
are prepared, it is only necessary to operate
the horizontal bar 938 pertaining to the out-
going trunk to bring about the connection.
This is done by energizing the magnet 943
which rotates the horizontal bar 938. The
bar 938 carries the levers 951, 952, ete. up-
wardly. Since the flexible wires 931 and
953 have been positioned they are encoun-
tered by the levers 951, 952, and flexed up-
wardly against the movable insulating cards
929 and 940 respectively. The continued
retation of the bar 938 carries cards 929 and
940 to their extreme upward positions where-
by the movable wire terminals of the incom-
ing trunk and the outgoing trunk engage the
corresponding passive wire terminals of the
horizontal link circuit 900 and the connee-
tion is effected. The condition of the switch
when operated is seen by referring to the
terminal set 918, 919, 920, 921 in the lower
left corner of Fig. 9, _

- Following this, magnets 943 and 944 may
be released permitting the bars 941 and 942
to return to normal position. Since the
wires 981.and 953 are held by the notches in
the levers 951 and 953, they flex on the rye-
turn movement of the bars but do not disen-
gage the lower surface of the cards 929 and
940, respectively. In this way, the con-
tinued energization of the magnet 945 after
the magnets 943 and 944 have been deener-
gized, maintains the established connection,
while the remaining flexible wires 934, 954
return. to normal. - Should another connec-
tion be desired over another trunk 926, 927,
928 in the same group controlled by the bar
42,1t could be obtained by a reoperation of
said bar and the use of another idle horizon-
tal link civeuit 901 without interference witl
the first established connection. The detalls
of this feature will be brought out more
clearly in connection with the cirenit de-
scription.

- When . the established connection is no
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~the spring conductors 931

longer required, release may be accomplished
— . 3 ‘ .Y R y

by deenergizing the horizontal magnet 945.
The bat 938 on restoring to its normal posi-

tion rotates the levers 951 and 952 down-

¢ wardly permitting the ‘insulating cards 929

and 940 to restore, carrying the movable
wire contacts out of engagement with the
Link conductors. Moreover, the downward
movement of the levers 951 and 952 permits
] and 953 to unflex

and move away from the cards 929 and 940,

* such so that on a subsequent rotation of the
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‘tery.  Magnet 118 operates and in

bar 988 they will not be encountered unless

previously positioned by the vertical bars

041, 949,

* Detailed description of the operation.

Consider now, that the subscriber of line

101 desires to obtain a ¢onversational con-

nection with the subscriber of line 801. The
calling subseriber, on initiating the call
closes a circuit from battery through the

right-hand winding of line relay 103, inner

“contact of cut-off relay 104, conductor 103,
over the loop of the line, conductor 102, out-
*er contact of relay

104, left-hand winding
of relay 105 to ground. ‘Reldy 105 operates
and a circuit is closed from ground through
the contact of one or more of the horizental

- link magnets 106, 107, conductor 132, inner
~contact of relay 103, conductor 120, winding

of the vertical row magnet 133, outer right

contact-of magnet 108 to battery.
nets 108 and 188 arve individual to the verti-
cal rows 123 and 124, respectively, and serve
to rotate the-vertical bars, such as bars 941
and 942 of the structure shown in -‘Fig. 9.
Provided the magnet 108 is deenergized, in-
dicating that ne simultaneous call is being
handled in the first vertical group; the cir-
cuit above traced is closed and magnet 133
operates to position its bar. The magnet
133 on operating closes 2 cireuit from
ground through its- innev right contact,
Front contact of relay 117, agsuming the fivst
trunk 114 to be busy, back contact of relay
115 to be idle, wind-
ing of the vertical trunk magnet 118 to bat-
a similar
manner prepares the vertical bar individual
to the row 126. : o

Thus, in vesponse to the initiation of a
call, the vertical bar pertaining to the group
i which the calling line appears is rotated
to prepare the contacts of this line for con-
necetion to some idle-one of the horizontal
links 109, 110 and also the vertical baxy per-
taining to the row 126 containing the con-
tacts of the idle trunk 115 has been rotated
to prepare these contacts for connection with
the same idle horizontal link. The contacts
for effecting the connectlon are, however,
not operated at this instant. Instead, the
estublishment of a -~ connection through to
the trunk 115 awaits the connection of that

The mag-

Telay 232,
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trunk through the sender selector switeh 300

to an idle sender mechanism as shown in’

AR
Fig. 4.

At the time the vertical magnet 118 oper--

ates a civeuit is closed from ground through
the left contact of said magnet, conductor
133, winding of the vertical row magnet
811, to battery. ‘The selection of the magnet
311 indicates that the selected idle trunk 115
appears in the vertical row 301 of the sender
selector 300.  Magnet 311 energizes, rotates
its associated bar and also closes a eircuit
trom ground through its left contact, con-
ductor 384, front contact of relay 313 (as-
suming the sender meclianisin represented
by the circuit 316 is busy), back contact of
relay 315, winding of the vertical row mag-
net 314, to battery. Magnet 314 energizes
and prepares its associated operating bat.
Magnet 314 also closes a circuit from ground
through -its left confacts, conductor 339,
winding of the impulse relay 400 to battery.
3y this means, the relay 400 is operated well
in advance of the extension of the calling
line through to the-selected gender mecha-
nism. Relay 400 completes a circuit from
ground through its front contact, winding
of slow-to-release relay 401 to battery and
this latter relay operates. :
The magnet 314 furtherinore closes a cir-
cuit from ground through its left contact,
conductor 336, outer right-hand contact of
magnet 118, conductor 134, normal con-
tact and winding of the horizontal link
magnet 337, to battery. It is assunied that
the horizontal link 309 is idle at this time.
The magnet 337 operates, rotates the asso-
ciated horizontal bar to effect a connection
between the conductors of the trunk 115 and
the conductors of the-circuit 317 leading to
the sender mechanism through the medium
of the link circuit 309. Tmmediately that
the contacts involved in this connection are
losed. a cireuit is established from battery
through the winding and inner front con-
tact. of magnet 337, horizontal conductor
338, through the associated contacts to the
conductor 339, left contact of relay 401 to
ground. The magnet 337 is held in this
cirenit dependent upon the relay 401 in the
sender mechanism. Sl L
Timmediately that connection is. extendled
through the sendeyr selector switch 300, a
civeuit for operating the horizontal link
magnet at the line switch 100 is established.
Asgsuming the horizontal link 110 to be idle,
this circuit may- be traced from . battery
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through the winding and normal contact of

wagnet 106, outer  front contact of relay
105, conductor 121, left. contact of magnet
133, inner riglit front-contact of magnet
118, conductor 135, lower normal contact of
. conductor 235, hovizontal con-
338, conductor 339 and thence. to

ductor
as-traced at the contact of relay 401,

ground
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The - horizontal magnet 106 of the line
switch operates in this eircuit, rotates the
associated operating bar and extends the

- calling line through to the trunk 115. Im-

mediately that the connection is extended
through the line switch, a holding circuit
for the magnet 106 is prepared as follows:
Battery through the winding and inner

- vight frent contact of magnet 106, conductor

136, thence to the conductor 135 and from
there to ground over the path previously
The magnet 106 in addition to the
magnet 337 is held under the control of the
relay 401 in-the sender.

The horizontal magnet 106 extends the
start circuit through to the normal contact
of the next horizontal magnet 107 so that
subsequent calls may be served by the next
link circuit. The cut-off relay 104 is also
operated-at this time in a circuit from bat-
tery through the winding of said relay,
through the operated contacts of the switeh
to the grounded lorizontal conductor 136.
Relay 104 opens the cireuit of relay 105
which becomes deenergized and in so doing
opens the circuit of the vertical magnet 133
Magnet 133 releases and permits the asso-
clated operating bar to return to its normal
position. Magnet 133 opens the circuit of
magnet 118 which likewise restoves and per-
mits its associated bar to return to norinal.
When the magnet 118 deenergizes, it opens
the above traced circuit for the vertical mag-
net 311 of the sender selector switch. The
magnet 311 on releasing opens the cireuit of
the vertical magnet 314. Magnets 311 and
314 permit. their associated bars to restore.
The connection of  the subseriber’s line
through to the selected sender is now held
by means of the maintained energization of
horizontal magnets 106 and 337. When
magnet 118 deenergizes a circuit is closed
from battery through the winding of relay
119, inner right back contact of magnet 118
to the grounded conductor 135. Relay 119
operates and extends the start wire on to the
next idle vertical magnet. Similarly, mag-

“net 314 of the sender selector 300 on veleas-

ing closes a circuit from battery through
the winding of velay 315, to the grounded
conduetor 339. - Relay 815 extends the start
wire on to the next idle vertical magnet.

 Before the vertical magnet 314 releases
to open the initial energizing cirenit of the
pulse relay 400, the circnit for this relay-in

“series with the calling subseriber’s line is

closed as follows: Battery, through the
winding of relay 400, conductor 335, con-
tacts of the sender selector switch, hovizon-
tal conductor 340, contacts of the sender

selector switch, conductor 342, uppermost
‘contact of relay 232, conductor 138, contacts

of the line switch 100, horizontal conductor
139, contacts of line switch 100, line conduc-
tor 103, line conductor 102, contacts of the

line switch 100, horizontal conductor 140,
contacts of said line switch, trunk conduc-
tor 137, inner upper contact of relay 232 to
ground.

The apparatus is now in condition to re-
ceive impulses and, accordingly, the calling
subseriber manipulates his dial to transmit
a number of impulses representing the first
digit of the wanted number. Assume, for
example, that the first digit of the desired
number is 3. When the calling line opens
on the first impulse, the relay 400 releases
its armature and a civeuit is closed from
ground through the back contact of relay
400, right contact of relay 401, conductor
416, lowermost back contact of counting re-
lay 405, winding of counting relay 406 to
battery. Moreover, a circuit is closed by
way of conductor 416 through the winding
of relay 402 to battery. Relay 402 operates
and  being  slow-to-release maintains its
energization during the brief interruptions
of its circuit at the contacts of relay 400.
Similarly, the relay 401 remains operated
during the series of impulses. Relay 402
closes a circuit from battery through the
winding of the slow-to-release relay 404,
front contact of relay 402 to ground at the
left contact of relay 401.

The counting relay 406 operates in the
cirenit traced and a cireuit is completed
from battery to the winding of relay 406,
winding of relay 405, contact of relay 406,
conductor 417, to ground at the left contact
of relay 401. Relay 405, however, remains
shunted as long as the back contact of relay
400 is closed. When the line closes at the
end of the first impulse and relay 400 again
operates the shunt is removed from the
winding of relay 405 and this relay operates
and locks in series with relay 406.

In response to the next two impulses of
the series, the counting relays 408, 407, 410
and 409 are operated in the manner similar
to the operation of relays 406 and 405.
After the impulse serics has been trans.
mitted and an interval elapses, the slow re-
lay 402 becomes deenergized and opens the
circuit of relay 404. Relay 404, however,
being slow-to-release, maintains its armature
for an interval.

Relay 402, on deenergizing, completes a
civcuit from battery through the winding of
relay 403, back contact of relay 402, upper-
most contact of relay 405, front contact of
relay 400 to ground. Relay 408 operates
and a cireuit is closed from ground through
the contact of said relay, conductor 414,
contacts of selector switeh 800, horizontal
conductor 343, contacts of said selector
switch 800, conductor 344, winding of mul-
ticontact velay 411 to battery. Relay 411
operates its contacts and thereby associates
the conductors from the counting relays of

the sender with the vertical group magnets
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211, 212, ete. of the particular selector
switch 200 in which appears the trunk 115
involved in this connection. Relay 411
locks in a circuit through its winding and
contact, conductor 417, to ground at the left
contact of relay 401 ,

TRelay 403 also completes a circuit from
ground through-its contact, conductor 414,
conductor 418, contacts of switch 300, hori-
zontal conductor 845, contacts of said
switch, conductor 346, winding of vertical
magnet 236 to battery. The magnet 236 op-
erates the bar individual to the vertical row
909 in which the contacts of trunk 115 ap-
pear. This particular magnet is selected, as
explained, by reason of the fact that the
contacts in the vertical row 301 of the sender
celector switch 300 ave operated. Had the
sender been seized through contacts of one
of the horizontal links 306, 307 in the verti-
cal row 801, then the magnet 210 at the se-
Tector switeh 2007 would be operated since

in this case the trunk 114 would be the one
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324, conductor

involved. :

With the first three pairs of counting re-
lays operated and with the multi-contact re-
lay 411 energized, a selecting circuit is es-
tablished as follows for selecting a particu-
lar vertical magnet 211, 212, 237 at the
switeh 200 which controls the vertical row
representing the desired outgeing group of

tyumks; ground, through the contact of re-

lay 408, inner contact of relay 405, upper
front contacts of relays 407 and 409, upper
back contact of relay 419, conductor 490,
contacts of relay 411, conductor 421, thence

in parallel through the winding of multi-
contact relay 818 and through the winding

of the vertical magnet 211 to battery. The
magnet 211 rotates the agsociated vertical

bar and prepares the contacts of all of the
outgoing trunks in the group.

The multi-contact relay 318, which is in-
dividual to the group of trunks appearing
in the row 205, operates and associates the
common test relays with the trunks, respec-
tively, in-said group. '

The apparatus is now in. condition to
make a test of the outgoing trunks. of the
selected group and also of the horizontal
Lnk civenits.  During this interval the re-
lay 404 is maintaining its armature attract-
el by reason of its slow-to-release character
and does not close its contact mntil after the
tests have been made and the idle trunk to
be used iy determined. For the sake of
Tustration, it will be assumed that the
tpunk 224 is idle, trunks 223 and 222 are
busy, trunk 221 is idle, and that the hori-
zontal links 209 and 208 are busy while links
907 and 206 are idle. Since the horizontal

link 209 is busy in connection with some
other call a cireuit is closed from battery
through the right-hand winding of relay
346, contact of relay 220 to

1,538,182

ground. Relay 220 is energized at this tine
1 a cireuit from battery through its wind-
ing through the groanded  horizontal
conductor 238. - Therefore. the velay 324
becomes energized.  Since the trunk 223
is bugy a ground potential exists —on
the test conductor 229 and a civeuit may
be traced from battery through' the left-
fand winding of relay 323, conductor XTI
contacts of relay 318, conductor 348 to the
erounded conductor 229. Relay 323 oper-
ates in this circuit.

horizontal link 208, which has access to the
trunk 298, is engaged, a circuit is closed
from battery through the right-hand wind-
ing of relay 323, conductor 349 to ground at
the contact of relay 219. Relay 219 is en-
ergized at this time n a cirenmit from bat-
tery through its winding to the grounded
horizontal test conductor of. the link 208
The test relay 323 in this manner has both
of its windings encrgized, either of which
is suflicient to operate the relay. The pext
outgoing trunk 222 being busy, a cireuit-is
closed from battery through the lett-hand
vinding of relay 322, conductor 350, contact
of relay 318, conductor 351 to the grounded
test conductor 230. Since neither the hovi-
sontal link 206 nor the trunk 221 is busy.
the circuits for the windings of relay 321 ave
held open and this velay remains deener-

gized. : ‘
Tt will a also be assumed that the two

lowermost test relays 325 and 326, which
correspond to two horizontal links and the
respective trunks (not shown in Fig. 2), are
energized by reason of the busy condition
of said links and trunks. Thus, all of the
test relays shown, except relay 321, are ener-
gized through one or the other or both of
their windings, according as the represented
outgoing trunk, the corresponding link is
busy or both are busy. -

At the end of the interval necessary to
the release of relay 404, the said relay ve-
tracts its armature and a circuit is closed
from ground through the contact of relay
403, conductor 414, contact of relay 404,
conductor 415, left armatures and front con-
tacts of relays 326, 325, 324, 323 and 322
in series, left armature and back contact

of relay 321, conductor 352, right-hand wind-

ing of the horizontal magnet. 218, to battery.
Magmet 213 energizes and rotates the assoc-
ated horizontal bar to operate the prepared

contacts in the vertical rows 202 and 205,
The operation of these contacts connects the

trunk 115 to the corresponding conductors
of the link circuit 206 and connects the con-
ductors - of said link to the corregponding
conductors of the idle outgoing - trunk 221
in the selected group. Immediately
horizontal magnet 213 oberates, it closes
a holding circuit from battery through its
right-hand winding and contact, conductor

Moreover, sinee the

that the:
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239 through contacts of the relay 411, con-

_ductor 417 to ground at the left-hand con-

tact of relay 401. This circuit holds the
magnet .213 energized under the control of
the sender shown in Fig. 4. :
Upon the release of relay 404 a circuit is
also closed from ground, the contact of re-
lay 403, conductor 414, contact of relay 404,
conductor 415, thence through the contact
of relay 318, conductor 853 winding of

DIy
magnet 610 to battery. Since the multi-

contact relay 818, which is individual to
the selected group of trunks, is operated,

the conductor 415 leading from the sender
is extended through contacts of this relay
to the vertical magnet 610 (which controls
the vertical row of contacts 601 in which ap-
pear the trunks of the said selected group at
the sender selector switch 600. The verti-
cal Tow 601 having a plurality of trunks
appearing therein, it is next necessary to
determine the particular location in this
row of the trunk 221 selected. This is
accomplished in the manner about to be

explained.

The magnet 610 cperates and prepares the
vertical bar and also closes a circuit from
ground = through its left contact, con-
ductor 632, front contact of relay 615
(assuming the sender represented by the
circuit 618 to be busy), back contact of
relay 617, winding of the vertical magiet

616 to battery. The magnet 616 operates:

and prepares the operating bar associated
with the vertical row 605 and individual to
the sender mechanism illustrated in Fig. 7.
The magnet 616 also closes a circuit from
ground through its left contacts, conductor
633, winding of the impulse relay 700 to
battery. Relay 700 operates and closes a
circuit from ground through its front con-
tact, winding of the slow-to-release relay
701 to battery. Thus, the relays 700 and
701 operate in advance of the time when
the frunk 221 is extended through the
sender selector switch 600 to the sender
mechanism- shown. ,

Magnet 616 also completes a civeuit from
ground through its left contact, conductor
634, right front contacts of relays 326, 825,

324, 323 and 322 in series, right back con-
~tact of relay 321, conductor 854, lower con-

tacts. of magnet 620, winding of said mag-
net to battery. In this manner the condi-
tion of the test relays in Fig. 8 is used for

determining the horizontal appearance of
~ the selected trunk 221 in the sender selector

switch 600. That is to say, since relay 321
representing the trunk 221 is idle, the cir-
cuit above traced is extended over the right

‘back contact of relay 821 to conductor 354

which-leads in to the horizontal magnets
620, 621, etc., of the group of horizontal
circuits 606, 607 having access to the trunk
221. The link cireuit 607 being idle, the

=

associated magnet 620 is operated in the
cireuit traced and rotates the horizontal
bar to actuate the contacts prepared by
magnets 610 and 616.

Immediately that the connection is made
at the sender selector switch, a circuit is
closed from ground through ‘the left con-
tact of relay 701, conductor 713, conductor
714, contact of selector switch 600, horizon-
tal conductor 635, contact of said selector
switch, conductor 636, left normal contacts
of relay 532, conductor 227, contacts of se-
lector switeh 200, horizontal conductor 240,
left-hand winding of magnet 218 to bat-
tery. The horizontal magnet 213 is thereby
held through its left-hand winding under
the control of the sender shown in Fig. 7
and independently of the circuit previously
traced through the right-hand winding of
sald magnet. Moreover, the cirenit just
traced from ground is further extended by
way of the horizontal conductor 240 through
contacts of the switch 200 through the test
wire 241, winding of relay 232 to battery.
Relay 232 operates and extends the
grounded conductor 241 through its lower
front contact to conductor 135 and through
the winding of relay 119 and also through
the line switch 100 to the windings of mag-
net 106 and the cut-off relay 104 to battery.

The lower contact of relay 232 is of the
make-before-break character whereby the
circuits of magnet 106 and relays 104 and
119 are completed by way of conductor 241
to ground at the contact of relay 701 prior
to the opening of the original circnits. Re-
lay 232, at ifs upper contacts, disconnects
the trunk 115 from the sender in TFig. 4 and
relay 400 becomes deenergized. Relay 400

releases and after an interval relay 401 re- 1t

tracts its armatures. Relay 401  removes
ground from conductor 417, and thereby
the horizontal magnet 337 becomes deencr-
gized and the sender selector switch 300 is
restored to its normal condition. The re-
moval of ground from conductor 417 also
permifs the release of relay 815 in order that
the vertical magnet 314 may again De se-
lected. The deencrgization of relay 401 and

the release of the sender selector switch 300

removes ground from the conductor 235,
but, as already seen, the line switch 100 is
now held under the control of the relay T01
at_the succeeding sender mechanism.

When relay 401 releases, and upon the
restoration of the sender mechanism, it un-
locks the holding circuit of multi-contact
relay 411 and this relay becomes deenergized
to disconnect, the sender from the switeh 200.
Relay 401 at its left contact also opens the
holding circuits of all energized counting
relays permitting them to release. When
relay 400 releases, following the energiza-
tion of relay 232, it opens the circuit of re-
lay 403. Relay 403 becomes deenergized and
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disconnects ground potential’ from condue-:

tor 414 and also from conductor 420, where-
by the previously traced circuits of relay

318 and magnet 911 are opened: Relay 318

disconnects the testing relay: set from the

eroup of trunks at the switch 200 and the

vertical magnet 211, on- deenergizing, re-
stores the associated operating bar to its
normal position. All test relays 321, 322,
and 323 of the set of test relays, which have

been energized through their left-hand

windings and circuits leading through the
contacts of relay 818 due to the busy condi-
tion of the outgoing trunks of’ the group,
are released upon the deenergization of re-
lay 318 provided their right-hand windings

are not energized. However, such of'these:

relays as have circuits completed- through

their right-hand windings through the con:

tacts of the corresponding relays 217, 218,
219 and 220, owing to the busy condition of
the several link circuits at the switch 200,
will remain operated to indicate this condi-
tion when they are next taken into-use for

festing the same or some-other groups of’

tranks. .
Tt will further be observed that the circuit

for the vertical magnet 236 is also opened.

by the release of relay 403. Magnet 236 be-
comes. deenergized and also restores the asso-
ciated vertical bar to its normal position.
Relay 408, on retracting its armature, also
removes ground from-conductor 415, there-
by interrupting the circuit of the. vertical
magnet 610 at the sender selector 600. Mag-
net 610 restores the associated bar to its nor-
mal position and also opens the circuit, of
magnet 616. This latter magnet deenergizes
and the associated bar is returned to normal.
However, prior: to the release of the vertical
magnets 610 and ‘616 controlling the vertical
rows of contacts 601 and 605, respectively,
the following circuit has been closed to in-
clude the line relay 700 of the sender mecha-
nism: battery, through the winding of said

magnet, conductor 633, through the operated-

contacts of the sender selector 600, horizon-
tal conductor 637; contacts of switch 600,
conductor 638, inner: right contact of relay

532, conductor 226, through contacts of the

selector switch 200, conductor- 138, contacts

of line-switch 100, line conductor 103, line-
conductor 102, through contacts of the line
switeh 100, conductor 187, contacts of selec-.

tor switch 200, conductor 225, outer- right
contact of relay 532 to ground/ Relay 700

ig Irold in series with the line circuit after

the original energizing circuit for said reldy

js opened: at the contacts of the vertical:
‘magnet 616 In thig¢ manner; the control of-

the helding circuits- for- the line switeh 100
and selector 200 is made dependent upon the

- calling subscriber’s line.

6

The
tained in its operated condition by means of

sender selector switeh 600 :is main--
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a holding civcuit whieh 'leads'-'fii'om’bat‘tel‘y' '

through the winding and inner front con-

tact of horizontal magnet 620, through the-
contacts of the link circuit 607, the horizon- -

tal conductor 635; the contacts of the said
link circuit, conduetor 714 to ground at the
left contact of relay 701.

When the vertical operating magnet 616

becomes déenergized following the energiza-
tion of magnet 610, a circuit is closed from
battery through-the winding of relay 617,
right contact of magnet 616 to the grounded
conductor 714. The relay 617 operates-and
extends the starter wire 632 to the next- ver-
tical magnet vepresenting’ an idle semder
mechanism.

Up ‘to this point in the establishment of
the connection the calling-line has been ex-
tended through the line switch 100 to-the
trunk 115 leading in to the group selector
200, the sender mechanism of Fig: 4 has been

associated by the sender selector 200 with-

the calling line and, in response to the first
series of impulses; has selected the group of
trunks and an idle trunk 221 therein-at the
switeh 200, thus extending the line through
to the second group selector switch 500. In
response to the extension of the line to the
trunk 221, the sender selector switch 600 has
operated to associate the sender mechanism
of Fig. 7 withthe extended line following
which the first sender- mechanism and the
sender selector- switch 300 were released.
The line switch 100, the selector switch 200

and the sender selector switch 600 are main--

tained in their operated condition under the
control® of the calling subscriber’s line
through the agency of the impulse velay 700
of the sender mechanism and said mechanism

awaits the receipt of the next series of im-

pulses in order to select the desired numeri-
cal group. of trunks at the selector switch
500. :

The calling subscriber next transmits a

series of impulses representing the second
digit of the wanted number, which:is as-
sumed to be the digit 8. In response to the
first impulse the relay 700 releases its arma-
ture and a cirenit 1s closed from ground
through the back contact of said relay, right
contact: of relay 701, winding of slow-to-re-
lease relay 702 to battery. Relay 702 oper-
ates and a circuit is closed from battery
through the winding of slow-to-release relay

704, right contact of relay 702, left contact:
of relay 701 to ground. Furthermore, the-

circuit from ground through the left contact
of relay 700 extends by way of conductor
715, lower back contact of counting relay

705, winding of relay 706 to battery. The
counting relay 706 operates and upon the-

termination of the impulse relay 705 is oper-
ated in series therewith in a manmner-under-
stood. During the next impulse, the circuit,
through the back contact-of relay 700, leads
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by way of conductor 715, lower front contact

2

o
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- tact- of counting relay 720, conductor 21,

ot
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-ing trunk 221 for connection with

“of relay 705, lower back contact of rela: q
Y 3 )

winding of relay 708 to battery. At the end
of the second impulse, relay 707 operates in

-series with the velay 708 and the counting

relays are held by circuits leading to ground
at the left contact of relay 701. In response
to the third and final impulse of the second
series, counting relays 720 and 723 are oper-
ated and locked to ground at the left con-
tact of relay 701. '

After the lapse of the usual interval fol-
lowing the second series of impulses, the ve-
lay 700 remains energized for a sufficient
time to cause the release of the slow relay
702, Relay 702, at its right contact, opens
the cireuit of relay 704 Relay 704, how-
ever, being slow to release maintains its
armature attracted for an appreciable inter-

‘val after the release of relay 702. Relay 702

also completes a circuit from battery through
the winding of relay 703, left contact of re-
lay 702, uppermost contact of relay 705,
front contact of relay 700 to ground. Relay
703 operates and closes a civenit from ground
through its contact, conductor 716, conduc-
tor 717, contacts of link circuit 607, condue-
tor 639, winding of vertical magnet 506 to
battery. Magnet 506 rotates the associated
bar and prepares the contacts of the incom-
any one
of the horizontal link circuits in the selector

~ switeh 500.

Relay 703 also completes a cirenit from

-ground through its contact, conductor 716,

contacts of the horizontal link circuit 607,

- conductor 640, winding of multi-contact re-

lay 709 to battery. Relay 709 operates and
closes a holding circuit from battery through
1ts winding and contact, conductor 7 19, con-
ductor 713, to ground at the left contact of
relay 701. Relay 709, in operating, asso-
ciates the counting relay set of the sender
mechanism  with the ‘particular selector
switeh 500 shown, to which leads the incom-
ing trunk 221.

Relay 703 also closes a cireuit from
ground through its contact, inner upper con-
tact of counting relay 705, upper front con-
tact of counting relay 707, upper back con-

contacts of relay 709, conductor 722, thence
in parallel through the windings of relay 628
and vertical magnet 509 to battery. The
multi-contact relay 628 operates in this cir-
cuit and in the manner well understood as-
sociates the left-hand winding of the testing
relays 622, 623, 624, 625, 626 and 627 with
the test conductors of the numerical group
of outgoing trunks appearing in the verti-
-cal Tow 505 at the selector switch 500. The
vertical magnet 509 controlling this group
of trunks is also operated and rotates the
associated bar to prepare the contacts of the

* trunks for connection with the. horizontal

- trunk 221 and of the outgoing trunk 519,

il

link circuits.  Assume that 4l trunks 520,
521 and 522 in the group preceding the trunk
519 or the corresponding horizontal link cip-
cuits 530, 533 and 534 are busy or both trunks
and links are busy. Hence the relays 627,
0626, 625, 624 and 623 are all operated due to
circuits  either through their right-hand
windings or left-hand windings or both, and
the relay 622 is the first deencrgized relay in
the set.  The deenergized condition of relay
622 vepresents that the trunk 519 and also
the horizontal link 529 having access to this
trunk are both simultaneonsly idle.

The interval following the releage of ve-
lay 702, during which the test is made, hav-
ing elapsed, the slow relay T04 retracts its
armature and a cireuit is ¢stablished as fo]-
lows: ground, through the contact of relay
703, contact of rvelay 7 04, conductor 712, leflt
front contacts of relays 627, 626, 625, 624
and 623, left back confact of relay 692, con-
ductor 641, right-hand winding of hori-
zontal magnet 511 to battery. Magnet 511
operates and is held temporarily in a lock-
Ing circuit which may be traced from bat-
tery through the right-hand winding and
contact of said magnet, conductor 536, con-
tacts of relay 709, conductor 713 to ground
at the left contact of relay 701 - The mag-
net 511 rotates the associafed bar and closes
the contacts of the link cireuit 529 whicl, co-
operate with the contacts of the incoming

Relay 704, in addition, closes a civenit
from ground through the contact of relay
703, contact of relay 704, conductor 712,

through contacts of relay 628, conductor (42,

and thence to the vertical magnet at the
next sender selector switch similar to switel
600 controlling the vertical row of contacts
in which appears the selected trunl 510,
The manner in which the next sender so-
lector switch is operated will be obvieus
from the deseription hereinhefore given of
the switches illustrated in detasl, Fiine-
diately that the sender selector switeh st
the next stage is operated, a ground poten-
tial is extended back over the test condue-
tor 525 of the trank 519 through contacts of
the switch 5060 to hold the liorizontal mag-
net 511 operated. Moreover, this ground is
extended through the contacts of switch 500,
conductor 537, winding of relay 532 to bat-
tery. Relay 532, at its left front contact, ex-
tends the grounded conductor 537 to the
conductor 227, whereby the line switch 100
and selector switch 200 are held in an op-
erated condition under the control of the
succeeding sender mechanism prior to the
release of the sender mechanism in Fig. 7,
which is now about to take place. Relay 532,
at 1its right contacts, opens the cirenit of
relay 700 and this Iatter relay, in the man-
ner already explained in connection with
the release of relay 400, brings about the
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restoration of thesender mechanism of Fig. 7,
and also causes the release of the sendler
selector switch G60O0.

The subscriber may transmit ag many

‘series of impulses as necessary sndd In re-

sponse to each series, a connection: ig: built

~forward over a switching stage, as alveady

10

[
e

explained in connection: with the two stages
shown: In response to the last two series of:
impulses, the connection 1s extended over a

final connector switch 800 to the called sub-

seriber line 801. Battery curremt for con-
versation purposes is supplied through the
usual battery feed relay 802, which in addi-

_tion maintains & circuit for relay 803. Re-

lay 803, being under the control of the call-
ing subscriber’s line, 18 utilized by holding
a-ground potential on the ground conductor
525, whereby the entire series of switches
are held in their operated condition.. That

is to say, the horizontal magnet 106 of the

Lo
(23

L8
[

iy
v

40

45

line switch 100, relay 104, relay 119, relay
282, the horizontal magnet” 213 of selector
switch 200, relay 217, relay 532, horizontal
magnet 511, and relay 515 are maintained
energized in circuits extending over the
third conductor to ground at the contact of
relay 803. , ‘

When the conversational circuit is mno

‘longer required, the subscribers replace their

receivers on' the switchliooks. The calling
subscriber, on hanging up his receiver,
opens the circuit of relay 802, which, in
turn, veleases the velay 803, removing the
holding ground potential from conductor
595. The horizontal magnets 106, 213, 511,
and such other similar magnets as may be
energized are released to restore the hori-

sontal’ bars and - associated link ¢ircults to:

normal condition, tliereby releasing the es-
tablished connection through these switclies.
Morcover, the cut-off relay 104 and:remain-
ing relays which are held energized during
the connection are released. ‘

Tf it is desived to select a second: trunk

- in any. group during the existence of a call

[
ot

G0
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over. some other trunk in such group, tliis

may readily be done. o instance, the call:

above discussed employed the trunk 221 .in
thie group 205 of the selector 200. Tmme-
diately- that the connection was effected the
switching bar controlling the group of
trunks 205 was released and the common test
relay setwas disconnected: Upon the ex-
tension of another call to switch 200 requirs
ing:a trunk in-group 205 the same procedure
above- described in detail is repeated. - The
sender selects the group of trunks 205, op-

eiates the associated bar and also connects
the common test relays 821, 322, 323 with-

the selected group.. In this case, the trunk

991 and link 206, which are already.in use-

on an existing cail; will test busy. How-
ever, if there is at the time an idle trunk,
the link associated with which is also idle,

1,533;189

it will be chosen and used for the second
connection. Likewise, the switch and test-
ing: equipment may. be used repeatedly to es-
tabligh a plurality of:coexisting connections..

"The switching mechanism, liereinbefore
Abseribed i detail Both withi respect to its
structural  and cireuit operatioms, is em-
ployed:bot :

1i as & preliminarvy switch and:also
as'a selecting switch at a digital stage. Al-

though applicable in either of these ca-
pacities, its use as a selector gwiteh 15 espe-
cially emphasized herein.. The unusal

economy of a switch of this character, wher
adapted as a selecting: medium,  is - due,
among other reasons; to the feature of re-
peatedly using the switching bars for estab-

Tishing a plurality of coexisting connections;.

to the advantageous arrangement. of incom-

ing lines, intermediate links, and eutgoing

lines, and to the flexibility of the mechauism

as a whole. .
Although:the present system 1s illustrated

as one of the full automatic type, it is:clear

thiat the invention is ot so limited and that

the switches employed; togetlier withi tlie

other numerous features, may be adapted to

systenis .of the semi-automatic type. For in-
stance, tlhe designation may be received by
an operator who records it by means of a
keyboard or any other suitable device upon
a controlling mechanism, which: thereaiter
determines the selectinig’ operation of the
switches. '
- What is claimed is:

1.  The combination in a unitary switeh-

ing’ structure of outgoing' lines arranged. in

incoming lines each arranged for

groups, : d
said outgoing

connectiori with any one of

lines, operating members, one for egch- of:

said’ groups, eacli member serving to-cause

the establishment of coexisting connections:

between said incoming lines and the outgo-

ing lines of the corresponding-group; means:

opetated according to: numerical designa-
tions- for selectively actuating the operat-

ine member corresponding to’ a- désired:

group, and means for choosing an available
outgoing' line in:a: group.- :

9. The combination of outgoing' lines ar-
ranged in groups, incoming. lines arranged’

for conmection with the lines-of said’ groups,

electromagnets, one for each of said groups:

of outgoing lines, each electromagnet serv-

ing to cause: the establishment of coexisting’
connections between said ineoming Tines and
the outgoing lines of the corresponding’
group, numerical means for gélecting and’

operating any one of said electromagnets:to

{hereby select the corresponding group of-

outgoing lines, and means for choosing an

available idle ‘outgoing line in the selected

group!
3.
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switching bars, one for each of said groups
of outgoing lines, other bars, each of said
switehing bars cooperating with said other
bars to establish a number of coexisting con-
nections between said incoming lines and
the outgoing lines of the group correspond-
ing to such switching bar, numerical im-
pulse control means for selecting any one
of said groups of cutgoing lines, and means
for selecting an available line in the selected
group.

4. The combination in a selective switch
of outgoing lines arranged in groups, inter-
mediate lines, incoming lines arranged for
connection with the outgoing lines through
said intermediate lines, each intermediate
line having access to a plurality of said
groups of outgoing lines, switching members,

~one for each group of outgoing lines, each

switching member serving to cause the es-
tablishment of connections between the in-
termediate lines and the outgoing lines of
the corresponding group, numerical means
for selecting one of said groups, and means
for selecting an available outgoing line in
a group.

5. The combination in a selective switch
of outgoing lines arranged in groups, in-
termediate lines, incoming lines, each hav-
ing access to all outgoing lines through said
intermediate lines, each intermediate line
having access to a plurality of said groups
of outgoing lines, switching members, one
for each group of outgoing lines, each
switching member serving to establish con-
nections between the intermediate lines and
the outgoing lines of the corresponding
graup, means responsive to designation im-
pulses for selecting one of said groups of
outgoing lines and means for selecting an
available line in 2 group. :

6. The combination in a selective switch
of outgoing lines arranged in groups, inter-
mediate lines, incoming lines, each having
access to all outgoing lines through said in-
termediate lines, each intermediate line hav-
ing access to a portion of the outgoing lines
in each group, switching members, one for

each group of outgoing lines, each switching

member serving to establish connections be-
tween the interinediate lines and the outgo-
ing  lines of the corresponding group, nu-
merical means for selecting said switching
members to thereby select one of said groups
of outgoing lines, and mieans for selecting an
available oufgoing line in a sclected group.
_ 7. The combination in u selective switel,
of outgoing lines arranged in groups, inter-
mediate lines, incoming lines arranged for
connection with the outgoing lines through
said intermediate lines, each intermediate
line having access to a plurality of said

-groups of outgoing lines, switching members

for said incoming lines, switching members
for said intermediate lines, switching mem-

s

bers for said outgoing lines, each of said lat-
ter switching members allotted to a group
of outgoing lines and cooperating with the
switching members of said incoming and in-
termediate lines to establish connections he-
tween the incoming lines and the outgoing
lines of the corresponding group, numerical
means for selecting a group of outgoing
lines, and means for choosing an available
fine 1n the selected group.

8. The combination in a unitary switching
structure of outgoing lines arranged ia
groups, link circuits, incoming lines ar-
ranged for connection with the outgoing
lines through said link circuits, each link

having access to a number of said groups,
switching bars, one for each of said groups,

each bar serving to effect connections he.
tween said links and the outgeing lines of
the corresponding group, numerical means
for selecting one of said groups of lines, and
means for choosing an available line in a
group.

9. The combination of outgoing lines ar-
anged in groups, link circuits, incoming
lines arranged for connection with the out-
going lines through said link circuits, each
link having access to a number of said
groups, switching bars for said links, outgo-
ing line switching bars, one for each of snid
groups, said link bars coope ating with said
line bars to effect connections between said
links and outgoing lines, nwmerical meaxns
for selecting one of said groups of lines, and

means for choosing an available line in a so- .

lected group.

10. The combination of outgoing lines av-
ranged in groups, link circuits, incoming
lines arranged for connection with the oui.
going lines through said link cirenits, each
link having access to a number of said
groups, switching bars for said links, outgo-
ing line switching bars, one for each group,
any link bar arranged to cooperate with any
outgoing line bar to effect connection ho.
tween any link and an outgoing line in any
group, numerical impulse control means for-
selecting one of said groups of outgoing
lines, and means for choosing an available
line In a selected group.

1. The combination of ontgoing lines ar-
ranged in groups, link cireuits, incoming
lines arranged for connection with the oul.
golng lines through said link civeuits, cach
Iink having access to a number of said
groups. individual bars for said links, oni-
going line hars, one for each group of oul-
going lines, any link bar cooperating with
any line har to effect connection between the
corresponding link and a line in the corve-
sponding group, numerical means for select-
ing one of said groups of lines, and means
for choosing an available line in the selected
group.

12. The combination of outgoing lines ar-
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_access'to a number of said groups,

_ing one of

.

ranged in groups, links, incoming lines ar-
yanged for connectlon with the outgoing
lines through said links, each Iink having

ips, individual
bars for said links, outgoing line bars, one
for each group.of -outgoing lines, each of
snid line bars arranged to cooperate succes-
sively with a plurality of said link bars to

establish coexisting connections between the

links and the outgoing lines of the corre-
sponding group, means controlled in accord-
ance with designations for selecting one of
said groups of lines, and means for choosing
an available line in a selected group.

13. The.combination of eutgoing lines ar-

ranged in groups, links, incoming lines ar-

ranged for connection with the outgoing
lines through said links, each link having
aceess to a number of sald groups, individ-
ual bars for said links, outgoing line bars,
‘one for .each group of outgoing lines, each
line bar arranged to cooperate successively
with a plurality of said link bars to estab-
lish coexisting connections between the links

and outgoing lines of the corresponding

group, said link bars arranged to maintain
the. connections established after the. release
of -the line bar, numerical means for select-
said groups of lines, and means
for choosing an available line in the selected
group. -

14. The combination of outgoing lines ar-
ranged in groups, links, incoming {ines ar-
ranged for connection -with the outgoing
lines through said links, each link having
access to a number of said groups, incom-
ing line ‘bars, link bars, outgoing line ‘bars,
one of said latter ‘bars for each group of
outgoing lines, incoming line bars, link bars
and outgoing line bars cooperating to effect
connection between any incoming line and
any link and between each link and an out-
gomg line in any group, numerical means
for selecting one of said groups of lines, and
separate means for choosing an available
idle Tine in the selecting group.

15, "The combination of putgoing lines ar-
ranged in groups, incoming lines arranged
for connection with the lines of said groups,
operating members, one for each of said

groups, -each member serving to establish-

coexisting connections between said incom-
ing lines and the outgoing lines of the corre-
sponding group, means for selecting one of
said groups of outgoing lines, and a set of
test relays common to said groups of lines for
testing fhe lines of any one of said groups.
16. The combination in a selective switch
of outgoing lines arranged in -groups, inter-
mediate lines, incoming lines arranged for
connection with the outgoing lines through
said intermediate lines, each intermediate
line having access to a plurality of said
groups of outgoing lines, switching mem-

‘Ders, one. for each group of outgoing lines,

1,533,182

each switeh member serving to establish
connections between the intermediate lines
and the outgoing lines of the corresponding

group, numerical means for selecting one of

said” groups, and means common to the
groups of outgoing lines for-testing the lines
of any group to determine an idle one
thereoi. - ,
17. The combination in a selective switch
of outgoing lines arranged in groups, inter-
mediate lines, incoming lines arranged for
connection with the outgoing lines through
caid intermediate lines, each intermediate
line having access to a plurality of said
groups of outgoing lines, switching mem-
bers, -one for each group of outgoing lines,
each switching member serving to establish
connections between the intermediate :lines
and the outgoing lines of the corresponding
group, numerical means for selecting one of
said groups, and means for testing said out-
going lines to determine an’ available one
and for testing said intermediate lines si-
multaneously to determine an available one.
18. The combination in a selective switch
of outgoing lines arranged in groups, inter-
mediate lines, incoming lines arranged for
connection with the outgoing lines through

said intermediate lines, each -intermediate

line having access to a plurality of said
oroups of outgoing lines, switching mem-
Ders, one for each group.of outgoing lines,
each switching member serving to establish
connections between the intermediate lines
-and the outgoing lines of the.corresponding
group, numerical means for selecting one
of said groups, a set of test relays common
to all groups for testing the outgoing line,
other relays, one for each group of outgoing
lines for associating said common test re-
lays with any one of said groups.

"'19. The combinaticn of outgoing lines ar-
ranged in groups, links, incoming lines ar-
ranged for connection with the outgoing
linés through said links, each link having
aceess to a number of said groups of out-
going lines, switching bars for cffecting con-
nections between said incoming lines and
outgoing lines, a common set of test relays
associnble with-any group of outgoing lines
for testing and choosing an idle one of said
lines, and numerically controlled means for
selecting a group of lines and associating the
test” relays therewith. :

90. The combination in a selective switeh
of outgoing lines arranged 1n groups, Iinks,
incoming lines arranged for connection with
the outgoing lines through said links, each
link having access to a number of groups,
‘switching bars for establishing connections
between the incoming and outgoing lines, a
set of test relays, each velay having a first
and a second winding, sald frst windings
serving to test the outgoing lines of any
group and the second windings serving to
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test said links, and means controlled by said
relays for rendering said switching bars ef-
fective to establish a connection between an
incoming line and an outgoing line in any
group. :

21. The combination of outgoing lines ar-
ranged in groups, links, incoming lines, ar-
ranged for connection with the outgoing
lines through said links, means for select.
Ing a group of outgoing lines, a testing de-
vice comumon to said groups and associable
with any one theveof, said device serving
to test the lines of the selected group and
to test said links, means controlled by said
device for choosing an idle outgoing line
to which an available link has access, and
switching bars for effecting a connection
line and the chosen
outgoing line.

22. The combination of outgoing lines ar-
anged in groups, links, incoming lines ar-
vanged ‘for connection with the outgoing
lines ‘through said links, numerical means
for selecting a group of outgoing lines, a
testing device common to said groups, means
for associating said device with the select-
ed group, said device serving to test the lines

cof the selected group and to test said links,

means controlled by said device for select-
ing an idle outgoing line in the selected
group to which an idle link has access, and
i a-contection be-
tween any incoming line and the selected
outgoing line. :

23. The combination of outgoing lines ar-
anged in groups, links, incoming lines ar-
ranged for connection with the outgoing
lines  through said links, each link having
access to an- outgoing line in each eroup,
means controlled in accordance with desig-
nations for selecting a group of outgoing
limes, a testing device common to said groups,
meang for associating the same with the se.
lected group, said device serving to test the
condition of the lines in the selected group
and to test the condition of the links, means
controlled by said device for choosing an
idle outgoing line which is accessible to a
link ‘that is simultaneously idle, and switch-
ing bars for effecting connection between the
incoming line and the selected outgeing line.

>

24. The combination of outgoing lines ar-

Tanged in groups, links, incoming lines ar-

1

ranged for connection with the outgoing lines
through said links. means for selecting - a
group of outguing lines, a set of test relays
cominon to said groups and associalle with
any selected one thereof, said test relays
serving to test the condition of the outgoing

lines and to test the condition of said links,

means controlled by the test relays for se-
lecting an idle outgoing line to which an
idle Iink has access, and switching bars for
effecting connection between an incoming

line and the selected cutgoing line,
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25. The combination of outgoing lines ar-
ranged in groups, links, incoming lines ar-
ranged for connection with the outgoing
lines through said links, numerical means for
selecting a group of outgoing lines, a set of
test relays common to said groups, relays in-
dividual to the several groups for associat-
ing said common test relays with any select-
ed group, said test relays serving to test the
lines of the selected group and to test said
links, means controlled by the test relavs
for choosing an idle outgoing line to which
an idle link has access, and switching bars
for etfecting a connection hetween the sncom.
ing line and the chosen outgoing line.

26. The combination of outgoing trunks
arranged in groups, links, incoming trunks
arranged for connection with the outgoing
trunks through said links, means for selec(.
Ing a group of trunks, a series of test re-
lays, each serving in common a pavticular

‘trunk in each of the outgoing groups, means

for associating the relays of the series with
the respective trunks of any selected group,
said relays arranged to test the respective
trunks of the selected group and to test
said links, means controlled by said relavs
for selecting an idle outeoing trunk and an
available link, and switching bars for effect-
ing a connection hetween the incoming trunk
and the selected outgoing trunk.

27. The combination of outgoing lines ar-
ranged. in groups, links. incoming lines ar-
ranged for conncction with the cutgoing
lines through said links, each link having
access to an outgoing line in each of several
groups, means for selecting a group of out-
going lines, a series of test velays, each sery-
ing a particular line in each of the several
groups, means : for associating the relays
with the respective lines of the selocted
group, each of said relays arranged to fest
the respective lines of the selected group and
to test the corresponding link. means con-
trolled by said relays for selecting an idle
outgoing line to which an idle link has ac-
cess, and switching hars for effecting a con-
nection between fhe incoming and the se-
lected outgoing line.

28. The combination of ontgoing trunks
arranged in groups, links, incoming trunks
arranged - for conneetion with {he outgoing
trunks through said links. each link having
access to an outgoing trunk in each Lronp,
means for selecting a group of frunks, a
plurality of test relays. cach relay having o,
winding for testing the respective oulgoing
trunk and a second winding for testing (he
Iink having access to said trunk. means for
associating said reluys with the selected
group, means controlled by said relays for
selecting an idle outgoing trunk and the cor-
responding: idle link, and switching bars for
establishing a connection hetween an incomn.
ing trunk and the selected outgoing trunk.
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lines through said links, each ‘link having
access to an outgoing :line in the several
groups, means for rendering a link ‘busy
When connected to any outgoing line,a plu-
rality of test relays, each relay serving -a
particular outgoing line in each of the sev-
eral groups, means for associating -the re-

lays with the respective lines of the selected

group, each relay -arranged to test the ve-
spective outgoing line and the correspond-
ing link, means controlled by said relays for
selecting an idle outgoing line in--the se-

Jected group to which an idle link has ac-

cess, and -switching bars for -establishing a
connection between the .incoming line and
the selected outgoing line.

30. The combination of outgoing lines ar-
ranged in groups, links, ‘incoming lines ar-
ranged for connection with the outgoing

lines through said links, each link having
access to-an outgoing line n -each _group,

means for rendering a-link busy when con-
nected to any outgoing line, means for -se-
lecting a group of outgoing lines, a series
of test relays each serving in common-a par-
ticular line in.each of the several groups,
means for associating said relays awith the
selected group, each relay having a swind-
ing which energizes when the respective out-
going line is busy, each relay having a-sec-
ond winding which energizes when the eor-
responding link is ‘busy,

by a relay when meither winding is ener-

“oized for selecting the corresponding out-

going line and the corresponding link, and
switching bars for effecting a connection -be-
tween the incoming line and the selected ont-
going line.

31, The combination of outgoing lines-ar-
ranged in-groups, links, incoming lines ar-
ranged for connection with the outgoing
lines through said links, each link having
access to an outgoing line in each group,
means for rendering the links busy when
connected to any outgoing line, numerical
means for selecting a group of outgoing
lines, a plurality of test relays common to
all groups of outgoing lines, each relay serv-
ing a particular line in each of ‘the several
each relay having a winding per-
manently associated with the corresponding

link, each energized whenever said link 1s
Dusy,
aneans for associating
of said relays with the respective outgeing

each relay having a second winding,
the second windings

lines, said latter windings being energized
if the outgoing lines are busy, means con-
trolled by a welay when neither winding s
cnergized for selecting the corresponding
outgoing line-and link, and switching bars
for effecting connection between any inconi-
ing line and the selected outgoing line.

means controlled

1,583,182

© 89, The combination of outgoing lines ar-

ranged in groups, links, incoming lines ar- -

ranged for connection with the outgoing
lines through said links, each link having
access to a number of said groups, switeh-
ing bais, one for each of said groups, each
bar serving to effect connection between said

links and the outgoing lines of the corre-
sponding group, a plurality of numerical

controlling -mechanisms, means for associ-

ating one of said mechanisms with the in-

coming lines, means for operating said

‘mechism in accordance with a_designation,

70

means controlled by said mechanism for se-

lecting a group of outgoing lines, and means
‘for choosing an available line.in the selected
outgoing group. '

33, Tn combination a plurality of switches
at a selecting stage, lines incoming
switches, a number of groups of lines out-
going from each switch, links for intercon-
‘necting said incoming lines and outgoing
lines, each link having access to-a number

"ot said groups, switching bars, one for each

of said -groups, each bar serving to effect
connections between said links and the out-
.going ‘lines of the corresponding group, a
numerical -controlling mechanism  common
to said switches, means for- associating said
mechanism with any switch, means con-
trolled by said mechanism for selecting a
group of outgoing lines at the associated
switch, and means for choosing an available
line in the selected group.

34. The combination in a selective switch

80

to said -

100

of outgoing lines arranged in groups, in- -

coming lines arranged for connection with
the lines of said groups, operating mem-
bers, one for each of said groups, each serv-
ing to cause the establishment of coexist-
ing connections between said incoming lines
and ‘the outgoing lines of the correspond-
ing group, -lmpulse-storing means. respon-
sive to a series -of impulses and separate
from said switeh for selecting one of said
groups, and means for selecting an avail-
able line in the group. E

'35. The combination in a selective switch
of outgoing lines divided in groups, inecom-
ing lines arranged for connection with the
lLines of said groups, operating members,
one for each of said groups, each serving
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tor eause the establishment of coexisting con-

nections between said incoming lines and
the outgoing lines of the corresponding
groups, a plurality of other gimilar selective

switehes, senders Tesponsive to impulses and

common to all of said switches for selecting

one of said groups of lines outgoing from

one of said switches and means for selecting
an available line in the group.

Tn witness whereof, I hereunto subscribe
my name this 24th day of July A. D., 1922.

CHARLES L. GOODRURM,



