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This invention relates to telephone ex-

change systenis and more particularly to tele-
plﬂo ne systeme wherein -antomatic’ switches
are employed for the establishing fmd con-
tmlhno of conncetions.
" Herctotore m telephone systems employ-
ing switches of the coordinate type such as
the system’ disclosed in U. S. patent to S. B.
Williams, Jr., No. 1,517,331, issued December
2, 1924, it has been’ the praotme to .arrange
subseribers’ lines as calling lines in groups,
each _group of lines appearing before a sin-
ele line. switch.. Associated with each line
switch for controlling the operation thereof
is a master control cireuit.  When for any
reason the master cireuit becomes inoperative
it has been the usual practice to replace such
cirvenit by an emergency or-substitute circuit.
Under such conditions it ﬂoceeearﬂv follows
that the emergency apparatus is employed
at <‘0mp:1rabvelv infrequent intervals. Fur-
thermore in such systems each calling line,
for the purpose of extension, has access to
the horizontal links of one line switch alone,
and to only those trunks appearing in this
switch. . Accordingly when a calling line en-
counters either an “all links” or an “all
trunks” busy condition in the switch before
which it _appears the extension of such line
may be temporarily retarded until an idle
link or an idle trunk occurs.

It is an object of this invention iheleﬁne

‘to provide a highly efficient arrangement of

" line switches and confrolhno cucu?tq there—

40

&

50

for.
According to one Feefuw of the invention
cach subscriber’s line has an appearance be-

f(ne a p]umhtv of coordinate line ewitchos{

one switch acfing as -a preferred. choice in
extending said line:

Anothe feature of the invention relates
to the
threugh a second choiee ]me “switch when all
the available links in the first choice switch
are busy, or when all the trunks appearing
in the first choice sw1tch are busy.

A further feature of the invention relates
to the means for extending a calling ]*ne
through a . second -choice line switch when
(ﬂ(hLl the first choice switeh or the master
circuit  associated  therewith — encounters
trouble. : : .

Avstill further feature velates to a master
control circuit which comprises the funections

means for extending- a calling line *

Serial No. 39, 883

of a reoruhr and - an emergency master
switch. -
Another-feature of the 1nvent10n relates to

65

the means whereby  repeated attempts are -

made to-extend a calhncr line when. trouble'

exists in both the first choice switch. and in
the second choice switch. -

Other features and advantages of the n-
vention not specifically enumerated. above
will become apparent after a consideration
of the following. descrlptlons and the ap-
pended claims. -

Referring to the: dmwmo Flg. 1 shows a

60
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portion of a master control cn‘cuit associated -

with a particular line switch.. This figure
also represents schematically a trouble indi-
cator, and means for connecting the trouble
indicator to the control circuit.:

Fig. 2 shows the remaining porhon of the

master circuit ‘partially shown in Fig. 1. .
Fig. 3 shows a plurality of groups <of call-

ing hnes together with certain allotting .and

controlling’ 1‘elays :

Fig. 4 1lluetratee a portlon of a coordmate
line switch.

Figs: 5 and 6 show a second nmster control'
“circuit associated with a corresponding line
switch.

Fig. 7: shows groups of subscribers’ lines
and assoc1ated allotting and control relays.

Fig. 8 shows a’ second coordmate line
switch, = -

Fig. 9isa sehemamc representatmn of one
form of carrying out the invention.

Tig. 10 represente the manner in which
the various sheets of the. drawing are to be
arranged for the purpose of. obtammw a
unitary disclosure of the invention.

(’enercﬂ descmpz‘zon of - cirouits cma’ appa-
mtus ‘

‘The line-switches 400 and 800 are of the
coordinate type such as shown and described
in U. S.patent to J.-N. Reynolds 1,507,140,
September 2,°1924, and further shown and

described in U. S. patent to S. B. Williams,
Jr, 1,517,331, Decevnber 2. 1924. -Each
switch’ compmsee groups: of vertical rows of
contacts, one ‘group being allotted to lines
and another group allotted to trunks. “Each
vertical row of contacts has an. operatmor
magnet individual thereto for preparing the
associated row. TFor the purpose of inter-
connecting the lines and trunks there are

70
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- necting magnet as described in

of subseribers’ lines.

2]

prov1ded groups of horizontal link circuits,

each link circuit having a corresponding op-v

erating magnet. When a line vertical mag-
net, a tlunk vertical magnet and a hovizontal
connecting magnet are operated 11 sequence
a connectlon 15 established through the
switch. The operated line and trunk mag-
nets may thereupon be released and the es-
tablished connection maintained by the con-
tinued energization of the horizontal con-
the above
mentioned U. 9. patents. ) :

Tt will be noted that the link circuits 1n
switehes 400 and 800 are divided into groups,
and calling subscribers’ lines may also be
considered as ' arranged in groups corre-
sponding to the groups of link ¢ircuits. For
example, lines 301 and 307, ete., “ppemno
before group 811 constitute the A group
‘riber Similarly the group in-
cluding line 302 constitutes horizontal group
B, and so on for succeeding horizon tal
groups. Fach master circuit may be con-
sidered divided into horizontal and vertical
group controls. For example, the portion
of the master circuit appearing in the upper
portion of Fig. 2 is effective when any line
in group A initiates a y call.  The portion of
the control circuit shown in the central por-
tion of TFig. 2 controls the extending of
lines in 1101‘1/011L‘11,g1'0up B. A similar
arrangement exists in connection with the
groups of links in switch 800 and the hori-
zontal control groups of Fig. 6. The calling
subscribers’ lines may furthermore be con-
sidered as divided 1nt0 vertical groups, each
vertical group comprising all the lines ap-
pearing 1n a particular row of vertical con-
tacts. Each vertical row of contacts has
associated therewith a relay. as relay 403,
controlling the operation of the correspond-
ing vertical magnet. The portion of the
master circuit shown in Fig. 1 is common to
all the horizontal control circuits of Fig. 2
‘md all the vertical control circuits. Simi-
larly the portion of the master switch shown
in Fig. 5 is common to the horizontal group
control circuits of Fig. 6 also to the vertical
control circuits.

Tach subscriber’s line has an appearance
before corresponding rows of contacts in

both switch 400 and in switch 800. Tor ex-

ample, line 301 appears in vertical row 406
in switch 400 and in vertical row 806 in
switch 800. Tt will be noted in addition that
cach line appears before the corresponding
groups of link circuits in both switches.
Line 301 thus appears before group 411 and
group 811, line 302 before group 420 and
820. Tach line switch acts as a first choice
switch for certain of the subscribers’ lines
and as a-second choice line switch for other
of the subscribers’ lines. F or ex cample, lines
301, 802, 307, ete., shown in Fig.
Wltch 400 as their first choice hne switch

3- have.

1,659,083

and switch 800 as their second choice line
switch, In a similar manner lines 701, 702,
ete., shown in Fig. 7 have switch 800 as their
first choice switch and switch 400 as their
second choice. - The arrangement of the
master circuits corresponds to the arrange-
ment of the line switches. For example, the
master circuit of Figs. 1 and 2 is the normal
or first. cholce master circuit for controlling
the ‘extension of lines having switch 400

as their first choice whereas the master cir-

cuit of Figs. 5 and 6 is normally associated
with sm%dl 800 and serves as the first choice
master cirenit in controlling the extension of
lines having as their first chome switch 800.
Should any of the lines shown in Fig. 3,
upon initiating a call, encounter an “all
linls” busy or an “all trmﬂ'fs” busy condition
n QWItCh 400 the master circuit of Figs. 1
and 2 is replaced by the master cn'cmt of
Figs. .) and 6 and the calling line is extended
ihx ough switch 800 under the control of the
master cucmtc of Figs. 5 and 6. Snmlarly
should an “all trunks” busy or “all links?
husy condition exist in switch 800 when lines
701, 702
civenit in Fige. 1 and 2 is approprmted and
these anmo lines are extended through
switch 400,

© The master cwcwts are so arl&n(red that
each ean control ﬂm ulte '1eou's] the exten-
sion of lines appearing in ’rhen' respective
switches.  Wor exa mble, the master circuit
of Tigs. 1 and 2 may he controlling the
operation of switch ”00 at the same tllﬂL that
the master circuit of Figs. 5 and 6 is con-

trolling the operation of switch 800.

GFeneral description of method of operation.

Referring to - Fig. 9 a gencral description
will now be given of the arrangements shown
in detail in Flm 1 to 8 Tt will he noted
that the Je%matmnq employed in Fig. 9 are
the same as Lhoco emploved for couespond-
ing apparatus .ucirwd in the detailed
dx’mmn In T“w 9 two coordinate line
switches 400 and 800 are shown. as well as
two subscribers’ lines 807 and 701. Rach
Iine is multipled to appear. before switch
400 and switeh 800, Syiteh 400 Serves as a
first cheice switch for the extension of line
307. while switeh 800 is a second switeh for
line 307. On the other hand switeh 800 ig
the first choice. switeh for line 701 shile
switch 400 is the second choice switch for
line 701 But one group of links in each
switch is shewn, In pmrhc“ however, each
switch comprises a Dlur’lhtv of groups of
horizontal link cirvenits.

Should a call be initiated on line 307, line
relay 303 operates and in turn operate: start
relay 203 by means of 2 circuit through left
back contacts of relay 201. Relays 961 and
203 are each common to the group of links
411 in switch 400. Should the master control
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-group 411 be busy when the call is initi
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circuit which is individual to switch 400 be
idle when relay 203 operates, relay 101 is
normal, and battery is extended through the
contacts of relay 101, back contacts of relay

501, right winding of horizontal 01‘0up re-
lay 206 contacts of 1ehy 203, to ground at
the contacts of relay 502. Relag 2067 im-
mediately locks in series with relay 101 and
renders the master circuit busy. The cut-in
relay 105 is now operated and closes & civcuit
for the particular vertical group relay which
is individual to the row ot cont mt“ of switch
400 wherein line 307 appears. - In thiz:case

relay 405 is operated by means of a circuit
including battery at the contacts of - relay
107, right winding of reluy 405, inner. con-

tacts of 1e1av 105, to ground et the contacts
-of line relay 303. Rehw 405 "immedia tety

locks ‘in series with relay 107, Shortly
thereafter relay 108 operates and cauces the
operation of vertical magnet 418. At this
time magnet 408 corresponding to
trunk, such as 451, is also operated. A hori-
zontal magnet such as 413 corresponding’ to
an idle link in group 411 is thereupon oper-
ated, and line 307 is extended to tru unk
by means of this idle link cirenit.  Vertical
magnets 408 and 418 as well as the master

451

control circuit may  be 1e1ea9cd tm usuum

extending: other lineés.
Should the call be mjtmud on line {Ul

this line would nor mally be extended by

means- of switch 800 un( et control of the

'mastcr cireuit. which is individual. thereto.

t will be ééen therefore that if callsare ini-
tmted on lines 307 and-701 simultansously
that each of “these lines may be 6XLGDde
through its first choice switch without await-
ing the extension of the other line. .

The portion of the control circuit within
the dotted rectangle represents switch-over
apparatus for wﬂowm
extended through its second cholce switch
when any of the following conditions exist
atvthe first cholce switeh,

All trunks busy.

2 All' links busy.

3. Unstandard ox trouble conchuonq

The switching over to a second choice Jine
switch is under control of uhvs, such  as
201 and 208, there being a set of these re-
lays for each group:.of “hovizontal links in
the line swite h Should all thei ksv;f
ted,

a

the link LH()ttan relays 305, 306, etc., are all
operated and a series circuit -exists through
the irront contacts of these relays for Op"l“it—
ing “links-busy” relay 308. Relay 308 in
turn operates relay 201 by means of the left-
hand winding of this latter relay.
201 also operates relay 208. Relays 201 and
208 open the energizing circuit of start re-
lay 203 and closes “the energizing circuit of
the start relay 603. Relay 603 is individual
to the group of link cn‘cmts in switch-800

~of relays

tacts of ‘velay 201

an. idle -

‘tended to an idle tiuak
switceh: 800,

“manner thiab 1k a calling line

calling line to be.

_first choice

Relay

before ‘which calling line 307 also appears. -
‘Fhe cireuit for operating relay 603:includes-

back contacts of reiay 619 and front contacts
208 and-308. - Line 307 may now
be extended through switch 800 as a. result

70

of ~operation of ‘start relay 608.. “Single
call” 1(—11&} 501 ds. operatedat this time by

means.of a cireuit ineluding vight front con-

GUL ig thereupon energlzed by nieans of a cir-
cult mcL g Battery v tmough the contacts
of rela 1()L, front contucts of relay 501, con-

tacts of relay. 504, rig hL winding of- 1elm

601, front contacts of relay 603, to ground
at reluy 5 0“ “The cut-in relay 507 1s now
operated and vertical group control relay

816 is. Ulelu;zed under control of “the- line

relay 808, “The civeuit dfor energizing relay
816 may be traced through front contacts of
relays 806 and 507. YWhen relay 510 subse-

qucnuly operates the vertical operating mag-
of 817 18 energized. Assnming trunk 853 to
bu eidle, trunk vertical magnet 809 is energized.
A short interval later horizontal magnet 813
operates and line 307 is extended to trunk 852,
1f instead of an all hnhb busy condition,
the calling line encounters an all trunks- bas‘\,
condation,  a - series circuit is - traceable
through fhe front contacts of the trunk al-
Iodmg relays 401, 402, etc., to operate relay
119, - felay 119 in turn causes-the operation
of-velay 201 by
of thisTatter velay.
203 and operates velay 608-as already 'de-
scribed and the calling line 307 may be-ex-
ppeauno before

The circuits ave aldo luﬂ!" od in sucha
through its. first choice switch. within a
period of time: counted by-a time measuring
device, the cirenit will be closed for all the
relays similay to velay 201-associated with
the first choice qwitch.‘ Accordingly -when
any hues which have this switch, for their
e have eallz initinted-thereon, these
same lines will be extended through the
second choice switch as will appear from the
detaileéd deseription given hereinatter.

Detailed desoription of a connection invole-
ing a first-choice switch alone.

Horizontal group relay

(]

8

85

o0

mesns of the right winding -
Relay 201 reledses relay-

100

is not extended .

105"

110

115

Tt will be assumed that the subseriber of ©

line 801 has initiated.a call by the removal
of ‘the receiver from its switch-hook, and
that at the time the call is initiated, trunk
1, zlone, 18 idle. .- As noted. hereinbefore
£ links 4£11in gwitch 400 serve as
a first choice group for the extension of line
301 while ¢ ‘,mnp of links 811 1n switch. 800
ca;:")wmte a.second ichoice: group.. For the
p1ewm it will be assumed that link 412 in
the first choice switch 400 is idle.  When
the subscriber’s Toop cireuit is closed - by
the rvemoval of the receiver, line relay 303

120
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operates by means of a circuit including the
closed calling line and the back contacts of
cut-off 1elay 304, A circuit is thereupon
completed for start relay 203 which is com-
mon to the subscribers’ lines appearing be-
fore group of links 411. In a gimilar man-
ner relays 204 and 205 ave each common to
their respective horizontal groups of lines.
For the present it w ill be assumed that line
301 is the only line upon which, at this time,
a call is being initiated. Accordingly, 1ela,y
203 conllaletes a circuit for horizontal group
relay 206, this cireuit being traced from
ground at the left back contacts of relay

502 b‘mk contacts of relay 503, conductor

o3 conductor 651, inner front contacts of
1‘elay 208, right winding of velay 206, right
outer cont tacts of relay ‘)O conductor 253,
back contacts oi relay uOl conductor 101,
left contacts of 1ehyb 101 and 112, to bat-
tery at the contacis of relay 114. A circut
is also completed at this time -_ILBOL relay 102.
This circuit may- be traced from battery

- through the \vmdmo of relay 102, conductor

254, lcit outer contacts of relay 207, to
ground at the left contacts of relay 203. The
function of relay 102 will be described in
detail hereinafter. With relay 206 operated
a locking circuit is completed for said velay,
this circuit including the 1ei’t winding and
locking contacts of relay 206, winding of re-

- lay 10M and batlery at the leIt confacts of

3h8

40

50

velay 108, Relay 101 operates over this cir-
cuit. Relay 206 also completes an obvmub
operating circuit for relay 202. Relay 202
by means of its malke- befcﬂe breals contacts
closes a substitute holding circuit for relay
303. This circuit may be oraced from bat-
tery at the left outer contact of relay 104
left front contacts of relay 202 conductox
251, back contacts of relays 201, 208 in par-
allel, conductor 851, winding of relay 303,
to glounu as hereinbefore traced. Relay
101 in operating as above described, closes
an _obvious energizing cireuit thr ouoh the
right winding of vertical group start relay
104. Relay 101 also extends ground through
its vight inner contacts over conducbor 155 to
provide a temporary locking civeuit for the
trunk relays 401 and 402, etc. This locking
cireuit 1s provided to preven a previously
operated trunk relay from releasing durmg

. the selection of an idle trunk as will appear

@
e}

60

from the following descriptions.

Circuits ave now prepared for the verti-
cal group relays 403, 404, ete., by means ot
the multi-contact relay 105. The circuit for
operating relay 105 may be traced from bat-
tery through the winding of said relay, con-
ductor 156, right middie contacts of 1th

. 206, conductor 255, right outer contacts of

Lelay 106, to 010\1nd at the right contacts ot
relay 104. Smce line relay 30a, zﬂone, 1S op-

rated, a circuit is completed for vertical
oroup relay 403 which is individual to- ver-

1,659,083

tical row of contacts 406 wherein the call-
ing line appears. The circuit for operating
relay 403 may be traced from battery at the
right back contacts of relay 107, conductor
157, right winding of relay 403, conductor
356, left outer contacts of relay 105, condue-
tor 352, to ground at the contacts of relay
303. T{elay 403 locks by means of a civcuit
which includes the grounded conductor 356,
left winding and locking contacts of relay
083, left back contacts of relays 404 and 405,
conductor 455 and battery through the wind-
ing of relny 107. Relay 107 operates in this
circuit to prevent the operation of any other
of the vevtical group relays 404 405, at this
time. Relay 107 now causes the i operation o
relays. 108 and 109 by means of a circuit
including the operating windings of these
relays in parallel and left front contacts of
relays 107 and 102. Line vertical magner
is now energized over a circuit traceable
1 ground hlougl the winding of said

agnet, vight outer front contacts of rvelay
x)& conductor 450, to battery at the con-
acts of relay 108.  Since the trunk 458 1s
bz =Y relay 401 individual thereto is oper-
ated and a circuit is completed at this time
for trunk vertical magnet 408. This circuit
may be traced from ground through the
winding of magnet 408, right back contacts
of relay 402 1'10ht front conL wets of i‘eiws
401 and 403, conductor 454, to battéry at the
contacts of relay 108. Line vertical con-
trol relay 111 is now energized over a cir-
cuit traceable from ba wtery through both
windings of said relay in series, conductor
151, to ground at the contacts of magnet
407. Relay 111 in turn closes an obvious
operating circuit for relay 112. Trunk ver-
tical control relay 113 is also operated at
this time over a circuit traceable - from
ground through the left winding of said ve-
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lay, right back contacts of velay 114, con-

ductor 152, lower front contacts of magnet
408, conductor 457, to battery through the

.niddle winding of s sender selector st‘u’t relay

801. Both relays 801 and 113 operate in this
circuit. Relay 801 locks under control of re-
lay 8038. The operation of relay 801 serves
to bring about operation of a sender selector
switch shown schematically by the rectangle
802.  For a detailed description of the man-
ner in which the relay 801 may function to
cause the operation of a coordinate sender
selector switch, 1eference may be had to the
U. 8. patent to S. B. Williams, Jr., No.
1,517,381, issued December 2, 1924,

After an 1nterva1 relay 113 closes its front
contacts and extends ground from the lower
middle contacts of magnet 408, through the
said front contacts of 1'°LW 113 th1ouoh the
winding of relay 114 which begins To at-
tract its armature. After an 1ntelva1, the
contacts of relay 114 close and a circult is
completed from battery through the right

110
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winding of relay 207, right innermost con-
tacts ot relay 206, conduc*or 256, right outer
contacts of 1ehy ‘111, winding of rehy 115,
right front contacts of relay 114 conductor
102 lowermost front contacts of magnet
408, conduetor 457, to ground throuﬁh the
contacts of relay 801. When the sender se-
lector switch 802 has operated conductor
854 is grounded as described in the patent to
S. B. Willia ms, Jr.,
to.. Relay 805 opera tes and opens the hold-
ing circult of start relay 861 which releases.

Relay 115 being marginal dees not operate”

in sevies . with The resistance of the right-
When relay 207
closes. its innermost front contacts, the: re-
sistance of the right winding is short-cir-
cuited and 2 circuit MAay now be traced from
battery through the middle winding of 1elfw
207, i innermost right- contacts of said relay,
and thence te or otnd through the winding
of relay 115 as above described. A c1rcultb
nmy now be traced from battery through the

t-hand low resistance. winding of nmonet
413, right outer back contacts of relay 300,
right outer front-contacts of relay 806, con-
ductor 853, imnermost. right  front contacts
of relays 907 and 206, and thence through
the Wm(hno of relay 115, over conductors
152, and 457 to ground at the contacts of
relay 803. Relay 115 receives sufiicient cur-
rent by means of this circuit to enable said
relay to oper ate. 'llns Inst traced circuit
for opom ting magnet 413 acts as a shunt
around the lﬂht winding of relay 3805.
When magnet 413 has comp1etely operated,
a ciren't is eomlﬂefed from battery through
both windings of said magnet in series,
thence thmugh contacts of switeh 400 to the
sleeve. conductor of trunk 451 which may

be grounded at a succeeding selective stage

in'a mannper similar to that “described in the
above mentioned patent to 8. B. Williams,
Jr. This same ground is extended by means
of switch 400 to the sleeve conductor ef line
301 causing relay 304 to operate: Rehy 304
n turn hrings about the. release of re-
lay 303.

" If there are no other calling‘ lines await-
ing extension, then the release of relay
308 brings about the release of rela ay 203.
Relay 303 also removes ground from con-
ductor 352, whereby the ho;dmg cirenit of
relays 408 and 107 is broken and these re-
lays release. Relay 403 in releasing causes
the deezlerg}nmtlon of line wertical mag-
Relay 203 opens the holding cir
cuit of relays 206 and 101 both of “the
relays now being deenergized
107 fmd 104 normal both rehys 108 and 109
release. Release of relay 108 removes the
operating battery for trunk vertical magnet
408 which in turn deenérgizes. As soon as
magnet 408 closes its lowermost back con-
tacts, the grounded conductor 457 15 ex-

hereinbefore referred

With zel aVs '

tended through the right Wmdlng of relay-

402 which operates to render trunk 451 busy.
The multi-contact relay . 105 was released
when group relay 206 opened its right mid-
dle contacts. Relay 206 upon opening its

inner right contacts removes ground from
conductor 253. Conductor 355 heing thus

disconnected from ground the shunt is re-
moved from around the right winding of
relay 805 which now opemtes over an ob-
vieus cireuit to ground at the left contacts
of magnet 413, M&onet 413 remains oper-
ated ﬂn ough both Wmdm% in seriesas here-
inbefore descubed The master cireuit as-
sociated with switch 400 is thus completely

restored, and line 301 is extended through -

link 412 to trunk 451,

Should calls be initiated snnultaneously

on two or more lines in the.same horizontal
group- but in different vertical groups, one

70
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Ling will be given the preference as regards -

extension by switch 400.  For example,
should lines 301 and 307 call simultaneously,
then line 807 would be extended: first. "As
described. hereinbefore the operations will
proceed as far as the point where the ver-
tical group relays 403, 404, etc., have their
locking circuits pr epcu‘ed Tt will be noted,
howevel that relay 404 being nearer to the
orounded conductor 455 will remain locked
m series with relay 107, thus: causing the
release of relay 403. Should all links in
second choice group 811 be busy at this time
relay 408 remains normal until line 307 is
extended through switch 400, whereupon the

1master cirenit shown on. Fws 1 and 2 may

be taken intouse a@zun for. the e:\tensmn of
line 801.
Should calls be 1mtmted ‘on two or more

lines, in- different horizontal groups but in

the same vertical group, for example, lines
307 and 809, the corresponding horizontal
group relays. 206 and. 214 are operated, but
1elay 206 being nearer the holding conduc-
tor 273, this relay locks in series with relay
101 as already described. - Relay 206, there-
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fore, remains locked and brings about the

. release of relay 214. Thus line 307 may be

extended first, after which, line 809 mayv be
extended. Should however the master cir-
cuit of .switch 800 be available, line. 309
need mot wait but may be extended through
its second choice switch as will be descmbed
hereinafter. '

When a calling line must await its turn as

above: deseribed, the line and start relays.

303 and 208 are retained operated-ready to
canse the energization of the corresponding

as the master circuit 1s cleared and the pre-
viously operated vertical magnets are re-
leased as indicated by the 1estom’mon 1o nox-

‘mal-of relays 111, 112 and 107, 108.

116

120

‘horizontal group relay such as 206 as soon.

125

“Provision 1s also made for giving equal -

service to the dlﬁerent horlzontal crroups of
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lines  regardless of the preference above
For example, should calls be
initiated simultaneously on line 302 in hori-
zontal group B and on lines 801 and 307 in

- group A, then as above noted, the preference

will be 01ven to that one of the lines in
group A “Wwhose vertical group relay is near-
est- to the holding conductor 455, conse-

. quently line 307 will be extended first. Dur-

ing the process of extending line 307, relays
101 and 206 are operated as already de-
scribed. Since a call is now awaiting in
group B, relay 204 is operated, coacequeutlv
relay 109 remains energized until the line in
group B is extended. "o long as relay 102
is operated a locking cireuit is provided for
relay 207 through the left winding thereof.
Therefore, Lelay 207 remains locked until
line 302 in group B has been extended. As
long as relay 207 remains locked, the oper-
ating cireuit of horizontal group relay 206
is opened and line 801 in group A cannot be

extended until the waiting line 802 in group
B 15 extended, Whereupon relay 210 remains
locked under contro] of relay 204. “With re-
lays 207 and 209 simultaneously locked, re-
lay 102 releases, in turn bringing about the
release of rehys 207 and 209. Line 301 in
group A may now be extended.

Description of a connection involving a
second choice switch.

It will now be assumed that when the call
is initiated on line 801 that all links in
group 411 to which this line has access are
busy, accordingly relays 305, 306, etc., are
operated. Under this condition a circuit 18
completed from battery through the middle
winding of relay: 207, conductor 358, right
outer front contacts of relays 306, 305 ete.,

‘to ground through the winding of relav 308.

Both relays 207 and 308 onerate in thls cir-
cuit. The operation of relav 207 serves as
an indication to the master circuit that all

links in group 411 are busy. Relay 308 at.

its left inner contacts closes an obvious oper-
ating path through the left winding of
switch-over relay 201. Relay 201 at its left
outer back contacts opens the circuit of re-
lay 203 which therenpon releases. It will be

assumed that the master circuit associated

with switch 800 is idle at this time. A cir-
cuit may, therefore, be traced from bqttely
through the winding of slow releasing relay
508, innermost back contacts of relay 501 con-
ductor 555, conductor 653, right outer contacts

of relay ‘)01 conductor 207 left inner con-
tacts of Lehy 117, conductor 556 to ground
at-the contacts of relay 516. Relay 503 com-
pletes a circuit from ground at the left con-
tacts of relay 502, front contacts of relay
508, left inner contacLs of relay 505, conduc-
tor 108 left inner contacts of relay 104: con-
ductor 159 to battery through the wnd'n(r
of multi-contact relay 501. Rda; 501 im-

1,659,083

mediately closes a locking circuit for itself
traceable from battery through the winding
and locking contacts of said relay, conductor
555 to ground over conductor 653 as above
traced.
a circuit which is completed from battery
through the winding of said relay, left inner
contacts of relay 901/ conductor 259, con-
ductor 654, to ground at contacts of relay
501. Relay 208 in turn causes the energiza-
tion of start relay 603 which is common to
those lines appearing before group 811 in
switch 800. The circuit for operating relay
603 may be traced from battery through the
Wl"ldlno of said relay, left outer back con-
tacts of relay 608, condnctor 260, right front
contacts of relay 208, conductor 261 to
ground at the contacts of relay 803. It will
be noted that the opermmw cireuit for relay
303 now extends from battery at the left
contacts of velay 104, LO’ldthOL 551, next to
innermost front confacts of relay 501, left
outer back contacts of relay 505, normal con-
tacts of relay 604, left inner back contacts
of velay 619 left inner front contacts of
relay 208, windis ng of relay 303, to ground
at the contacts of 1ela3 304. When 1e1av 501
operated, the cnergizing circuit of relay 503
was broken and this 1e1ay began to release.
fter the interval measured by the release
of relay 503, a circuit is closed for horizontal
group relay 601. This circuit may be traced
from ground at the left back contacts of ve-
lw 902, back contacts of relay 503, condue-
tor 553, right inner contacts of 10&;’ 603,
right \»md‘no of 1elay 601, right back con-
tacts of 1ela3 607, conductor 600, left con-
taus of velay 504, left back contacts of ve-
inys 504, 512 and 514, front contacts OI re-
1aV 501, conductor 533, left contacts of re-
lays 101 and 112, to battery at the left con-
tacts of velay 114.° When ulav 601 closes its
contacts, the erounded conductor 651 is ex-
tended through the left winding and locking *
contacts of relay 601, thence LhLOHOh tho
winding oi relay 504 to battery at the left
contacts of relay 510. Relays 601 and 504
operate in this circuit and render the master
circuit of switch 800 busy. Relay 601 closes
and obvious energizing cir cuit for relay 604
and relay 504 compleieg an obvious circuit
for uhy 505.

The circuits are now in condition to cause
the operation of a line vertical magnet and
a trunk vertical magnet associa ated with
switch 800. For this purpose 1e1ay 507 is
energized over circuit traceable from battery
throunh the Wlndlno of said 1e1aV left mid-
dle contacts of 1elay 601, conductor 656,
right outer contacts of rehv 517, conductor
564: to ground at the contacts of relay 505.
Since line relay 303 is operated a circuit is
closed for vertical group relay 803 which is
individual to the vertical row of contacts
806 wherein line 301 appears. The circuit

Relay 208 now operates by means of 7
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for operating relay 803 may be traced from

battery at the left contacts of relay 114,
thence through the left back contacts of re~
lays 112 and 101, conductor 161, front con-
tacts of relay 501 conductor 557 right back

contacts of Iehy 508, conductor 558 right:

winding of relay 803, conductor. . (51 fett

outer contacts of relay 507, conductor 559,.
nnermost contacts of 161‘15"506 conductor-

162, conduictor 852, to ground at'the contacts
of 1e1ay 303. Relay 803 locks. through its
left winding and locking contact in series
Relays 509
and 510 now operate in a manner similar:to
that deseribed for relays 108 and 109. Line
vertical “magnet 807 18 now “energized by
means of a circuit traceable from ground
through the winding of ‘said m‘wnet right
outer contacts of 1elay 803, conductor (52
to battery at the contacts of relay 510. As
suming trunk 853 to be idle then the asso-

ciated trunk relay 810 is normal, and trunk:

vertical magnet 809 operates over eircuit
from' ground through the winding of said
magnet, right back contacts of relay 810,

‘11011t inner contacts of relay 803, conductor

753, to battery at the contacts of relay 510.
Tt will be noted that vertical magnet 807
causes the successive operation Qf vertical
control relays 511 and 512 over circuits simi-
lar to thosge described for relays 111 and 112.

Similarly the trunk vertical magnet 809

completes circuits for operating relays 513
and 514, these circuits being similar to those
described for relays 113 and 114, With
relays 511 and 514 operated, a circuit -is

closed from battery through the right wind-

~ ing of relay 607, thence thlough the right

40

inner contacts of relay 601, conductor 657, )
right outer contacts of 1elay 511, ‘winding
of relay 515, right front contacts of relay
514, conductcr 658, lowermost front. contacts
of magnet 809 to conductor 854. :Conductor
854 imay be connected to battery through
the ‘middle winding ‘of a séender selector
start velay similar to relay 801 for the pur-
pose of associating an idle sender with the
trunk 853, as described in connection with
trunk 451. - The operation of a horizontal
magnet such as 813 corresponding to the
fivst idle link in group 811 is similar to that
described ‘in connectlon with magnet 413
and it i believed that further descnptlon of
this method of operation is tunnecessary.
Assuming that magnet 818 has been thus op-
erated, the ﬁlounded sleeve “conductor of
trunk 853 is extended through ‘contacts of
switch 800, thence over the sleeve conductor

“of line 801 to operate relay 304. Relay 804

60

fit

canses the successive release of.relays 803
and 603, With relay 603 restored to normal,
the release of the master circuit shown. in

Figs. 5 and 6 is similar to that -described. in

connection with the master circuit of Figs.-

1 and 2 and further description is mot

and 501 release.

7

deemed necessary. It will ‘be noted, how-

ever, that switch-over relay 201 and mult1-k
contact relay 501 remain operated so'long as-

all links in group 411 are busy. ;

In the preceding description it Tas been'
a%mned that the master circuit associated
with switch 800 was idle: when the call was
initiated on- line 801. Should: the master

civcuit have. been busy at the time, then re-
lay- 504 -would be operated and line 301-

would. awalt the release of the second choice
master circuit, ' While thus waiting ‘it may

happen that one of the links in group: 411

becomes idle, whereupon relays 308, 208, 201,
The calling line 301 under
this condition may be extended over the idle
link in-group 411-under control of the mas-
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ter circuit aszociated ~with sw1tch 400 as de— :

scribed. hereinbefore. .
Should the call be initiated on a hne, for

“example line 701, whose first choice switch is

switch. 800, and asSuming;there to be an‘idle
link .in"the corresponding group -of links,

then line 701 will be extended under control
of the master .circuit which is individual to

switch 800 and shown in Figs. 5 and 6. The
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990

sequence of operations in such a case is sub-

stantially similar to that deseribed in con-
nection ~with the extension - of line 301
through link 411 under control of the master
circuit of Figs. 1 and 2. :
Should-all “the links in group 811 be busy
when the call is initiated on line.701; then
relays. 708, 608,619 and 501 are opelated
similarly to the manner in which relays 308,
201, 208 and 501 were operated when an all
links busy condition- existed in group. 411.
Should there ‘be-an-idle link in: group 411
when line relay 703 operates, relays 201 and
208 associated with group 411 avre normal.
Accordingly -when relay 703 operates.a cir-

cuit may be traced from ground throuuh the -

front contacts of relay 7 ”O& ‘thence over con-

“ductor. 660; right front conmc s of relay 619,
conductor 659,-;]eft~outer back contacts of re-

0h
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lay 201, to battery through' the winding of

start relay 203.  When relay 203 operates a

cirveuit is closed for ‘group Telay 206, trace-

able from ground at the back contacts of re-
lays 502 and 508, conductor 553, conductor
651, inner front contacts of rehy 203, right
Wmdmo of velay 206, right-back contacts of

115

relay 20{ conductor 253,. “front contacts of ve-

lay 501, back contact of relays. 504; and 512
and ol& Aront contact of relay 501, conductor
5535 1eIt contacts of relays 101 and 112, to
battely at the contacts of relay 114. Relay
206 immedintely . locks in- Series with xelay
101 . whereupon relays 104, 105 and 202
operate as. hereinbefore descubed Vertical
group relay 404 is now: operated Dy means
of a circuit:traceable from battery at the
back: contacts of relay 107, conductor 157,

right winding of relay 404, left front con- -
ta,cts of relay 105, conductm 176, left dront

130 -
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contact of relay 506, conductor- 578, to
ground at the front contacts of relay 703.
Relay 404 locks in series with relay 107
whereupon relays 108 and 109 operate as al-
ready described. Line vertical magnet 407
and a trunk vertical magnet corresponding
to an idle trunk appearing in switch 400 are
now operated. The further selection of an
idle link in group 411 and the operation of
the corresponding horizontal magnet is con-
trolled in the same manner as that described

" in-connection with the extension of line 301
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through switch 400.
Al trunfes busy.

- Should all the trunks appearing in the first
choice switch be busy when a line initiates
a call, all the trunk relays associated with
sald switch are operated. . For example,
should all the trunks appearing in switch 800
be busy when line 701 initiates the call, then
rvelays 810, 814, etc., are operated. A circuit
is thereupon completed for relay 522 trace-
able from battery through the winding of
said relay, conductor 561, left outer contacts
of relays 810, 814, etc., to ground. Relay 522
extends ground through its outer front con-
tacts over conductor 563, thence in parallel
through the right windings of relays 608,
609, 611, etc., to battery.. The operation of
relay 608 brings about the operation of mul-
ti-contact relay 501 as hereinbefore described
and the calling line 701 is extended through
switch 400 under control of the master cir-
cuit of Fig. 1 as already described.

Should all the trunks appearing in switch
400 also-be busy when the switch over re-
lays 608 and 619 are operated, then relay 119
is operated over a circuit similar to that de-
seribed for relay 522. With both relays 119
and 522 operated, a circuit is completed for
relay 502 traceable from battery, through the
winding of said relay, conductor 552, left
contacts of relays 119 and 522, to ground.
Relay 502 in operating disconnects the control
ground and no calls can be started under con-
trol of either of the master circuits until a
trunk becomes idle as indicated by the re-
lease of relay 502.

Hatension of a call under trouble conditions.

The cireunits ave so arranged that a pre-
determined lapse of time 1s allowed be-
tween the energization of a start relay and
the operation of a horizontal magnet. If,
therefore, the contrel circuit is not cleared
within this measured time, the switch and
controlling circuit are automatically re-
moved from service and connected to a
trouble indicating device where a complete
record of the conditions existing at the time
trouble is encountered is recorded and may

cause a printed record to be made thereof.

Tor example, as soon after start rvelay 203
operates, when interrupter 170 closes its

1,659,083

lower contacts, a circuit is completed from
battery through said contacts, winding of
relay 103, conductor 163, outer front con-
tacts of relay 2038, conductor 274 to ground
at either the back contact of relay 112, or
at the front contact of relay 111. Relay 103
completes an obvious locking circuit for it-
self. After the predetermined interval in-
terrupter 170 closes its upper contacts and
a cireuit is completed from battery, through
sald contacts, right contacts of relay 103,
winding of relay 118 to ground at the right
contacts of relay 502. A locking circuit is

_ thereupon completed for relay 118 traceable

from battery at the right outer contacts of
relay 521, conductor 562, inner right con-
tacts of relay 118, right contacts of relay
108, winding of relay 118, to ground as
above traced. With relay 118 operated a
circuit is completed from ground at the left
outer contacts of relay 117, through the left
contacts of relay 118, and thence to the
time measuring device 120 whose operation
is thereby initiated. The measuring device
120 may be of any well known type and at
the end of an interval measured thereby, re-
lay 118 remains operated and conductor 164
is grounded, causing the operation of relays
117, 121 and 106. Relays 121 and 106 im-
mediately lock over a circuit traceable from
battery through the windings of these relays
in series, locking contact of relay 106, right
outer contacts of relay 121, contacts of key
165, right normal contacts of relay 521, to
ground at the contacts of key 565. Relays
106 and 121 thus remain operated independ-
ently of the time measuring device 120.
The above traced ground is also extended
over conductor 166 to operate the multi-con-
tact relay 167 by means of the non-inter-
ferring start circuit 168, as described in the
copending application of E. B. Craft and
L. Keller, Serial No. 747,174, filed Nov. 1,
1924, Patent No. 1,614,285, dated January
11, 1927. The various trouble indicating
leads from the master circuit of switch 400
are connected to a trouble indicator 169.
This trouble indicator may be of the gen-
eral type disclosed in the patent to K. B.
Craft and L. Xeller referred to above.
With relay 121 operated, circuits are com-
pleted from battery through the right wind-
ings of relays 201, 211, 212, etc., in parallel,
and thence over conduector 272 to ground at
the left onter contacts of relay 121. Thus
by means of the operation of relays 201, 211,
etc., the entire switch 400 and its associated
master circuit are removed temporarily from
service. With relay 201 thus operated, the
start relay 203 releases, and relay 603 oper-
ates. -The calling line 301 may therefore
be extended through switch 800 under con--
trol of the master circuit of Figs. 5 and 6
as hereinbefore described. )

It will now be assumed that when the line
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801 initiates the call that both the master
circuit- associated: with switch 400 and the
master circuit associated with the switch 800.
encounter. trouble.” Therefore, relays 517,
518, 519 and 520 are operated as deseribed
for the corresponding relays of the first

master circuit. A circuit is now completed.
from battery through the winding of relay

591, conductor 567, right inner contacts of
relay 106, conductor 568 to ground - at the
left front contacts of relay 518. Relay 521
immediately locks under control of the key

565. . In addition relay 521 opens the lock-

ing circuits of relays 517, 518 and 106, 121.

- It will be noted that relays 108 and 118 have

their locking circuits opened when the start
relay 208 is released by the operation of re-
lays 201 and 208.  When relay 121 releases
as above described, it in turn causes;the re-
lease of the switch over relays 201, 211 and
212 and the calling line 301 may make an-

other attempt to be extended through-
switch 400,  The circuits are so:arranged"

that this process of repeating attempts to

- extend the calling line may. be continued -

until the end of the interval determined by
the complete operation of the time measur-
ing device 120, whereupon an alarm may be
given to an attendant who may.ascertain the

. source- and nature of the trouble by méans

of a printed record, as described in the pat-

ent to Craft and Keller ‘I'eferred to ‘herein— ‘

hefore. o ; ’

“What is claimed is: TR

1. In a telephone exchange- system, tele-
phone lines arranged in groups, a plurality
of .line switches each acting normally as a
first choice switch for the lines of one group
and as a second choice switch for the-lines
of another group, a plurality of equivalent
trunks appearing in each ofsaid switches,
means responsive to the initiation of a call
on one of said lines for causing the opera-
tion of a first choice switch to the exclusion
of a second choice switch to extend said line,
and means responsive to the initiation of a
call on said line for causing the operation
of a second choice switch to the exclusion

of a-first choice switch to extend said line. -

2, In-a telephone exchange system, a call-
ing line, a first choice line switch; a second
choice line switch each of said switches coni-

prising links for -extending said line, means

effective when an idle link exists in said first
choice switch for operating said-switch. to
extend said line, and automatic’ means. re-
sponsive to an all links busy condition”in

said. first choice switch for operating said

second choice switch to extend said line..

8. In a telephone exchange system, a call-
ing line, a first choice line switch, a second
choice line switch each of said switches com-
prising link circuits for extending said line,
a- master circuit for each of said switches,
the master. circuit of said second  choice

s'wit'ch being normally .unable. to Céilffol the

°

extension of said line, and automatic means -

effective in response to an all links busy con-
dition in said first choice switch for associat-

ing said second master circuit with said line.

said second choice switch. - S
- 4, In a telephone exchange system, a call-

to_cause said line to be extended through

ing line, & plurality- of switches in which-
said -line appears, ‘éach switch. comprising a,
-plurality of links for extending said line; a
plurality ‘of master circuits each individual:

70
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to one of said switches for controlling the -

operation thereof, one of said master cir-
cuits -being normally associated with said’
line, another of said master circuits-being:

normally disassociated from said line, means

effective when all the link circuits in one of -
said: switches are busy for disassociating -

said one of ‘said master circuits from said
line and for associating said other-of said

master circuits with said line to cause the
same to be exténded through the switch cor-

responding to said -other master circuit.

5..In a telephone exchange system, a call-
ing. line,a first-choice line switch, a second

choice line switch, a group of trunks-ap--

pearing in said first choice switch, a group

of equivalent trunks appearing in said sec-

ond choice switch, a master circuit for. each
switch, the master circuit.of said second
switch being normally unable to control the
extension of said line, and means effective
when all the trunks appearing in said first

‘switch are busy for. associating the master

circuit of said: second switch with said line
to cause said line to be. extended by means
of said second switch to anidle trunk in said’
second mentioned group of trunks.

6. In a telephone exchange system, groups:

95

105

of calling lines, a plurality of line switches ' -

each adapted to act as a first choice switch

for one group of lines and as a second choice

switch for another group of lines, groups of

trunks, each group; appearing in one of said

switches, means responsive to the initiation
of a call on a line for causing one of said
switches to act as a first choice switch to
extend said line to an idle trunk-in the cor-
responding . group, ‘and ‘means independent
of the line effective when all the trunks in
said corresponding group are busy for caus-
ing another of said switches to act as a sec-
ond choice switch to the exclusion of a first
choice switch to extend said line to an idle
trunk. RS
7.-In a telephone exchange system, a call-
ing line, a plurality of line switches in
which said line terminates, groups of trunks,
each group appearing in a corresponding
line switch, one of said groups acting as
first choice trunks for said line and another
of said groups acting as second choice trunks
for said line, means responsive to the initia-
tion of .a call on said line for operating one
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of said switches to seize an idle trunk in the
first choice group, and automatic means in-
dependent of the calling line effective when

- all the trunks in said first choice group are

busy for causing another of said switches to
operate to the exclusion of said first switch
to seize an idle trunk in said second choice

- group.

103

8. In a telephone exchange system, a call-
ing line, a first line sw1tch, o second line
smtch said line appearing in both of said
sw1tches a group of links in said first switch

B adapted to act as first choice links for said
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in the first choice group,

-line, a group of links in said second switch

adapted to act as second choice links for said
line, means responsive. to the initiation of a
call on said line for causing s‘ud first switch
to extend said line by means of an idle link
and automatic
means independent of the cﬂhno line ef-
fective when all the links in said first choice
group are busy for causing s2id second

switch to extend said line by means of a

link in said second choice group.

- 9. In a telephone exchange system, a first
calling line, a second calling line, a first line
switch, a second line sw1tch,, both of said
lines appearing in both of said switches, a
group of trunks appearing.in said first
switch serving as first choice trunks for said
ﬁrst line and as second choice trunks for

ald second line, a group of trunks appearing
in said second switch serving. as first choice
trunks for said second line and as second
choice trunks for said first line, means re-
sponsive to the initiation of a call on said
first line for operating said first switch to
extend said first line to a trunk appearing in

. said first switch, means effective when all

trunks appeaﬁnd in said first switch are
busy for operating said second. switch. to
exte 1d said first line to a trunk appearmw
in said second switch, means responsive to
the initiation of a call on said second line
for operating said second switch to extend
said second line to a trunk in said second
group, and means effective when all the
trunks in said second switch are busy for
causing said first switch to operate to ex-
tend said second line to a trunk in said first
switch.

10.-In a telephone exchange system, a plu-
rality of calling lines, a first choice line
switch, a second choice line switch, each of
said lines appearing in both of said switches,
a master control circuit for each of said
switches, means for operating said first
choice switch to extend one of said lines, and
means effective when said one of said lines
is not extended by said first choice switch
within a predetermined time for causing said
second choice switch to operate to extend
said one of said lines.

11. In a telephone exchange system. a plu-
rality of calling lines, a first choice line

1,659,083

each
said
each

switch and a second choice line switch,
of said lines appearing in both of
switches, a master control circuit for
of said switches, means for operating said
first choice switch to extend one of said lines,
and means effective when an unstandard con-
dition exists either in said first choice switch
or the associated master circuit for causing
said second choice switch to operate to ex-
tend said one of said lines

12. In a telephone exchange sy stbm. a first
calling line, a second calling line, a first line
switeh, a second line switch, said lines ap-
pearing in both of said switches, a master
control circuit for said first switch, a master
control circuit for said second s*mtch, said
first ‘master circuit adapteq to serve as a
normal control in the extension of said first
line and as an emergency control in the ex-
tension of said second line, said second mas-
ter circuit serving as a normnl control in the
extension of said second line and as an emer-
gency control in the extension of said first
line.

13. Ina telephone exchange system, a call-.

ing line, a first line sw1tch a second line
sw1tch ‘s master control circuit for said first
line SW:Ltch, a master control circuit for said
second line switch, means normally eflective
to associate said first mentioned master cir-
cuit with said line, and automatic means

effective in response to an unstandard con-.

dltlon in either said first line switch or the

ssociated master circuit for causing said sec-
ond mentioned master éircuit to be associated
with said line to control the operation of
said second line switch to extend said line
therethrough.

14. In a telephone exch‘mfre system, 2. call-
ing line, a first choice line sw1tch a second
choice Line swite h, said line appearmo in
both of said sw1tches means for operating
the first choice line switch to extend said
line, means for operating said second choice
switch to extend said line when the same can-
not be extended through said first choice line
switch, means effective when said second
choice switch is also unable to extend said
line for causing said first choice switch to
make a second atLempt to extend said line,
and means for causing said first and second
choice switches to make repeated attempts
in succession to extend said line.

15. In a telephone exchange system, a call-
ing line, a first choice line switch, a second
choice line switch, trunks appearing in both
of said sw1tches, means responsive to the
initiation of a call on said line and effective
when all said trunks are busy for causing

said first and said second choice switches to

make repeated trials in succession to extend
said calling line until one of said trunks be-
comes idle and means for causing the switch
in which said idle trunk appears to operate
to extend the calling line thereto.
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" switches t6'make repeated attempts in suc-
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16. In a telephone exchange system, a call-
ing line, a first choice line switch, a second
choice line switch, links in. both of said
switches for extending said calling line,

means responsive to the initiation of a call
on said line and effective when all available

links in both of said switches are busy for
causing said first and said second ‘choice

cession to extend said line until a link in
one of said switches becomes idle, and means
for causing the switch in which the idle
trunk is located to operate to extend the call-
ing line therethrough:

17. Ina telephone exchange system, a call—
ing line, first choice means for extending

AL

said line comprlsmg a hne switch and a mas- -

ter control circuit therefor, second choice
means for extending said line comprising a

-second line switch. and a master control cir-

cuit therefor, means effective' when an un-
standard condition exists in said first choice,

means for causing ‘said line to be extended

by said second choice means, and means ef-
fectlve when an unstandard condition exists
in both of said first and said second choice
means for causing repeated attempts to be
made to extend sald line through said ﬁrst
and said second switches.

In witness whereof, I hereunto subscribe
my name this 26 day of June A. D., 1925.

- EDGARH. CLARK
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