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Application filed October 20, 1928. Serial No. 313,665,

This invention relates to telephone ex-
change systems. More specifically it relates
to the automatic selection of speech ampli-
tying apparatus and the insertion of this ap-
paratus between toll lines. S

Systems such as those disclosed in Patents

No. 1,647,796 issued to L. L. Glezen—S. P.
Shackleton—E. Vroom, November 1, 1927;
No. 1,708,982 issued to L. Vroom—J. A. Kre-
cek, April 16, 1929; No. 1,708,983 issued to
K., Vroom—F. S. Entz, April 16, 1929: No.
1,725,323 1ssued to E. Vroom—F. S. Entz,

August 20, 1929 and No. 1,738,302 .issued to
J. A. Krecek, December 3, 1929 have been

devised for asutomatically inserting repeat-

ing amplifiers in line connections. In these

applications toll cord circuits are arranged

tor discriminating between toll lines that
require the addition of repeaters and toll
lines that do not require such an addition.

In general, the arrangement is such that an
~automatic discrimination is made between

the two kinds of toll lines, when a cord cir-
cuit 15 employed to interconnect the lines.

When a repeater is required this diserimi-

iating arrangement functions to start the au-
tomatic selection and connection of the re-
peater between two lines. A selecting mech-
anism or repeater selector is associated with

sach cord circuit so arranged as to be auto-

matically started by the discriminating

means to search for and seize an idle re-

peater, a plurality of repeaters being pro-

vided for the common use of said cord cir-
cuits. The repeater selected by the cord cir-

cuit 1s marked thereby, in order that the

selected repeatermaybe identified by the lines
to be connected therewith. Apparatusin the
line circuits connected to the cord circuit is
operated in response to the action of the cord
circuat discriminating apparatus. The op-
eration of this line apparatus actuates select-

ing switches for the selection of the idle re-

peater as 1dentified by the cord circuit mark-
- Ings. . S R

One embodiment of this invention com-
prises, means in a cord circuit interconnected.

between two lines for identifying lines that

require the addition of a repeater and means
in lines of a particular character operable

In response to a certain operation of this

identifying means for actuating line appa-

ratus to search for and seize an 1dle repeater
and 1nterconnect the seized repeaters between
the lines,. -~

~ In accordance with this invention the op-
‘eration of differentially connected -and mar-
‘ginal relays in a cord circuit is controlled by
the line circuit apparatus with which the
cord circuit is connected.  When a cord cir-
‘cuit 1s connected to the lines that require a
repeater the differential and marginal re-
lays are operated and released to form a cir-
cuit combination that simultaneously actu-
ates the apparatus of the connected line cir-
cuits to search for and connect therewith

60

65

an idle repeater. A common group of re-

peaters 1s provided for the lines. Switching

apparatus in the outgoing line searches

through the group of repeaters for an idle

repeater which is seized when found. Ap-

paratus in the repeater is operated in re-

sponse to this seizure for marking a set of
terminals for the repeater finder of the in-

coming line. An idle finder in a oroup of

Inders associated with each line is actuated
by the incoming line to find said incoming

{3

-
e
-~

the repeater..

line and find the seized repeater. In re~
- sponse to the foregoing seizure and selection,
apparatus in each line is operated to direct

the transmission circuit of the lines through

- Hig. 1in its upper _p_orfidil illustrates two

toll line circuits, one requiring the addition
of a repeater and one not requiring such ad-
dition. - A repeater selecting switch is'shown
1n the lower portion of. Kig. 1,

, .

85

I1g. 2 iliustrates a toll cord eircuit with an .
assoclated telephone circuit and an amplify-

-1ng circuit for monitoring purposes. In the
lower lett portion of Fig. 2 a timing circuit

is shown for use in connection with the po-

portion of this figure. o

FHig. 3 illustrates optional line circuits: the
same as shown in Fig. 1; - o |

- Fig. 4 illustrates two groups of repeater

“sition finder circuit shown in the right lower

and line finding links, one in the upper por-

tion of the drawing and one in the lower

100



E Flo 5 111115tmtes the repeater circults of |

LT

L a common eroup for selection by the lies;

o

- 85

one-end of which-:

- Fig. 6 1llustmtes Lnk CiT cmts the Same as

' shown in Fig. 4. .

The switches 130 251 261 ‘md 3 O are of

a seli-interrupting type Weﬂ known in the-

. art. The switches 140, 400, 4

650 are shown as the S”Lrﬂwoer type step-by-
 step switch well known in the. art. Switches

o of any type however, m%w be used in place ofﬁj’ peﬂtfer is only required when two lines of the

S 10
LT --._--*"Ehe sw Lchbs shown. -

Gemmz descmpzf@cm .

Con51de able apparatus 18 reqmred in a _.
15 'toll exchange for automatically interconnect-
- . 1ngrepes tels between toll lines. For thisrea-
“son economy has been effected in the circuit

~arrangement disclosed herein by dividing- the

=

lines into groups for incoming service and
permlttmﬂ bhe same iines to be in a common
group for outgoing service. This may be ex-
‘plained in detail as foliows : When a line is
associated ‘with a cord circuit as an outgoing
line, a Qtep -by-step

swﬂeh such as 320 1s ac-
tua::ed which has access to trunks ehtendmw

. to the. ‘movable - brushes :of = step-by- stepi
~ Strowger ‘type. switches.-
~ the Strewger switches are connected to re-

* peaters in a common group serving o the lines
“The foregoing swuches of the
outgoing line can theiefore be operated to

ot the.- oﬁce

- search for and seize any idle repeater in the
~ office. Each toll line also has associated there- -
- with a group of double ended link circuits, -
inds the repeater seized by
~ the outgoing line and the other-end of which
. {inds the incoming line.
~ lines ‘is assocmted with- a compamtwely :
~ smaller group of link circuits. _
450, 600-and 650 each represeqt a group. The

Lmks 400,

e sw1tchmﬂ appal'atus of a line over _Whlch 2}

~call is incoming is operated to. select an idle
. link in the group of links serving this group
One end of the link. has access to -
‘all of the repeaters Whereas the alternaue end
has access to a dlﬂsmnal
By the use of this circuit ar-

o of lmes. .
- of the hnk only
. .. group of lines.

55

ond attempt.

rangement which pyramids the selecmng CcIr-

- .-__cults ‘a smaller number of repeaters 1s re-
qmred for a large number of lines than would
- be required with other systems known in the
~art. The speed with which repeaters may be -
- selected is not reduced by this circuit arrange-
- ment since both the incoming and outO’omﬂ'_f
lines -are simultaneously actuated for Seler—fl'
~_ingthe required repeater.
- yond the level in which a repeater has been
~ gselected by an outgoing line and therefore 1
- does not find the selected repeater, it will re-
store to normal in the well known manner
‘and find the selected repeater upon a sec-
‘Thowever, ar-
- ranged so that the probability of & second op- -
L _-'e.mtlon of the link sw1tch is quite remote. -

The circuit 18,

The lm_ec; incoming to a toll oﬁice vary in

. '1‘,;__7‘3-3,‘3'93 o

0 u30 600 and “

o | -'-'_.tﬂgethe

have conducuor
‘nected to canduemvs 176 177
: reSpectwely L |

A laro-e aroup. Qf-"-'L'coilcltlctors

.emted from ringing’

"109 1§ _lmhted over

mg ‘of relay 224
normal contact 9 oi‘ rel
to oattﬂrv The marginal re 155}7 120 does "mt
If alink steps be- operate in the circuit tmce& o
of relay 118 establishes a civeuit for operat-
119, contact 2
105 to ground.
- opens tﬂﬂ locking circuit for 1‘%19_37 107 Whmh -
releases and also 0pem the circuit ez;tendmcr-
through the winding of relay
- lease of I‘GI&V 107 opeéns the circuit for lamp
-___109 WhlGh s ext mﬂmshed The Operatlon of—

.....

'Chﬁ;I‘ciCtel‘lSthS some of Whlch Iemure the 111-_:' .
sertion. of a '*emeater ior SPeech apphcatmn, s

and others of whmh donot. The linesthatre- -

quire the addition of a repeater must be

characterized differently from the lines that e

FO
do-not require this u,dclm on in order that au-

tomaucaﬂy opemb‘e qppwa&us in ‘the cord

“When lines having di

‘Optional line circuits are shown in Higs. 1

circuit can distinguish the character of the -~ -
Tlines mterco*mected by a cord circuit. Awre-
same particular charac teristic ar‘e connected . -
ferent char- =~
| ‘”actemstms are connected together no repeater
ig required. All of the cord c:1rcurts in-a
-swzttchboard position are arranged as shown
in Fig. 2. The apparaws of the lines; how-
ever, is quite different since lines not requir-
ing the addition of a repeated are not
-- 'eq111pped with repeater selecting apparatus o
-. ‘Llld 8 ‘The line circuits not requiring the ad-

80

dition of a repeuer have the wmdmgs of re- .

lays 118 and 801 connected dir ecuy to ground
"_i:hrouﬁ'h conductors 170 and 870 respectwely

: AU other -apparatus not permanently con-
nected to the line conductors is omitted. The.
The terminals of line ‘eireults I‘GQUI”‘HN the addition- of re-
- peaters have the windings of relays 118 and
801 connected to the windings ox rela,ys 120

and. 802 throu ﬂh conductors 1’? 3 zmd 373 and
174, 175,374 and 375 econ-
376 zmc] 377

A call may- eﬂter

through GO“‘I’t&CL 2. of relay 107. - The swuch—

board operator observea the call signal and
inserts plug 211 or a- pluﬁ ASSOC1A ed witha

toP swuchboard 13051-'_7 o
tion over line canf"‘lucmi 5 180 or may be erms-'
ferred to the position over a multiple of these"
“Assuming then that a call en-—-'----,_' =
terg a poswzon over lme 180, relay 106 is op- -
curren 't applied there-
“The. opemmon of relay 106 operates re-
--Iay 107 which locks J'mough its contact1 to
“ground at. contact 1 of relay 105. Linelamp
a. circuit- extending

10

similar cord circuit into jack 108. VA circuit

1is thus estabhs}red for operating the relays_'g_
118 9294 and 226. mhe circult for ‘Ehese relays
| '_m.:ay be traced from gro und through the wind-
ing of marginal rehy 120, ﬁ*mdm of relay
".118 sleeve of jack 108, :md plug 211 wind-
Iwha, winding of relay 296,
ay 229, 1e51siance 980 |

ing relay 105 from battery through resistance

"The Opemtu}n of. “ela 105

2 of Ielay 118, Wln(ﬂﬂﬂ‘ of relay’ L
125

120
The operation

106. The re-

130
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15

2
2

45

e

gt

a circuit change 1n the cor 1 circult wi

“nection is terminated.

‘this rela‘f,r remains 0]_331'&1; ed. 1fthe out
line has a low resistance sleeve cire uit with
relay 302 omﬁterl, an o*oemtm cireult is es-

1,763,808

telay 224 estabhshﬂs an energizing path for

relay 236 from ground throurrh co.atact 1 of

relay 224, n0r111a1 contact of 1"81&3? 214 nor-
of lelay‘
256 to battery. Relay 936 controls super-
VlSOI'y lamp 243 and 1ts function will be here-
maifter described.

mal contact of relay 220, winding

The opﬁratloﬂ of relay
226 opens the circuit extending to relay 233

1n order to Dlace the latter reia y uader the

]01111, control of both interconnected lines.
At thls time the switchboard operator ac-

tuates key 217 for associating the telephonel
Tne actuation of

set with the incoming line.
key 217 establishes an obvious energizing cir-
cutt for relay 202. The oyentmﬂ of reh}?

202 associates the telephone set transmitter

and receiver, through high impedance coil
215, with the INCOMIng line. Lhe operator

obt ams the wanted line designation from the

c.-.,,llmﬂ party and inserts pmf} 2@ into ]ach
300 of a line such as shown in Iig. '

Key 110 15 individual to the hﬂe and is op-
erated if the ] iLne 1S US% for an 111(:011'1111*“ catl
but 1s not operated if the 11“1@, 1 used for an
outgoing call. This key may be operated by a
transfer operator or by the operator com-
pieting the connection.
110 1n- ?10
for Opﬁfﬁulﬂv relay 116, which locks through
its contact 1 to ground at contact 1 of relas

118. A circuit is thus prepared for the op-

eration of relay 115 which is Lﬁew}uve 11]_3{}1’1
el 1%

nas found that a repeater is equnerl .L.[ A

I epeatcr 18 not required, this cireuit change is

not macde and the line’ appat ratus remains po-
sitioned as previously descri bed 1 mﬂ the con-

'I'he insertion of p”t‘*g 923 into jack

301 and 225. Tms circuit may ke traced
oround through 1 Uﬂe winding of m ‘Lrgmrﬁ re-
lay 302, Wmdmf“ of relay uOi sieeve of jack
300 and plug 223, winding of r ‘olas y 2( wind-
g ot reh}r 2....L,5 leit winding of *=eimr 225,
Cuﬂ+ﬂeb 1 of rel fn,: 229, to bm,tery through re-
sistance 228. Relays 302 and 227 + are n
11'131 and ¢o n ot operate in the circuit tr

...,L.I. -

aced.

The operat 011 of relay 301 does not eﬂi“ Dl"l sh

any

ny circuit at this time. Relav 226 hag its
windings differentially eozmecdeu <O 1‘:!1,;;" the

cirent mmb‘lcshefl thr omfh its right winding
nullifies the etfect of ﬂ*"e circuit through its
Thisg rfﬂay therefore 1""-‘-18 2808,

1

tett winding.

- When a cord circuit is connected with line
of different character the cur rent through tﬂe
windings of velay 926 is not equ }Jzed and
Q01ing

tablished for relay 227. In either case 2 1
peater is not selected. Therefore 1*e1‘1,yﬁ 226
and 227 dls,.anm,ush between lines requiring
a repeater and fhose that do not, and thus

control mrcmt’ changes {or either c.:..rus*incr a

The operaticn of key
1 establishes an owma:: eireuid

_ 300 os-
tablishes a circuit for the operation of vel shunted Ly bat
rem now permitted to operate.

magnet 280 dohs :ﬂot recmw

Iishes a 100111?19* circult for itself throwh
contact 2 a
establi she@, an obvious operating circult -
‘relay 269. Relay 269 establishes a mreunf& .

_ ODemtlon of relay

S rﬂhy 267.

repeater to be selected and mserted between

"o _' o 1"'\-*

the toll line or for preven tme thﬂ selectwn of..-_.'. .

a, repeater.

Tet it be assﬁmed that a 1‘*epea,ber is re-

quired between the lines of Figs. 1 and 3. Re-

lay 227 remains normal and Telay 226 is Te-

leased. A circuit is thus establ 1shed for 0p-
erating relay 233 from battery thr

ay 224 to round. Qelay 233 in

925 and cox 1tact 2
2924, The oper ation of relay 233 removes bat

tery irom a pavucular terminal asgocmtm :_ |
with brush 264 of switch 261. The cord finder

circult 260 emd tuning circuit 250 are used to

.._‘
ﬂ'-h._i K .

ough its.
Wmdmﬂ* normal contact of relay 226 normal
' contacu of relay 227, conmch 1 of T'elfav 225,
contact 2 of rela
-oper%um establiishes a

2 of relc.,y- '

'L,tl

-y
4

.- [ub)

1001{1110 cirenit for it-
seif through its contact 2, to ground through
contact 1-of rela y

prevent a cord clrcmt from being connﬁcwd

to lines longer than an allotted time when an
Circuits are
also established from the 1’*@1}6&@0? to the cord
finder for releasing the cord circuit a pparatus - -

1dle repeater cannot be found.

when a telephone coaversntmﬂ is terminated.

This apparatus does not, however, serve in
Iocating an idle repeater since the se‘e-umon of
line apparatus.

relay 233 further es-
civeuit for operating magnet 280 -
which ma,y be traced from O*round tﬂmunn?};_,
~contact 1 of said 1‘61‘&}7? normal contact 4 of

an. u:lle repeater is ma&e by the
The opez:'ﬂim Of
L&blﬂ 135

90

relay 232, normal contact 1 of relay 266 con-

tact and wmduw ol ste ppmcr mavnet 280,
brush 284 to buttery connected to- all the ter-

minals excepting the terminal ¢ ssociated with 100

the cord circuit desu“'mfr a connection. When

brush 264 1 ‘eaches a temu nal not conmcte d ¥o
the circuit for magnet 280 is opened

b ttei Y

and: relay 270 which lqs ‘heretofore been

The

| SUBﬁCT ent

rent ﬁzhen 1in series with I‘elan 270 '*0 cau
operaticn.

tepping

‘%ﬁlﬁf? 270 in operating est fz,b

1'5*’*

...l.'L-.L

nd resistance 271, Relav 270 a,lso

operating relay 268 from ground through i

contact, winding of 1*91f1y 268, to bmuﬂiy'

through normal caﬂf et 4 of relav 279

tiery on the busy ermmfﬂﬂ 18

C!lf--
o its

: 105.-' '.-. I.1-
110

115
113: -
268 establishes an obvmus_
ommtmw ciren t for relay 266. Reﬂw 966,

abhshﬂs an obvious operatlno cireuit for

At contact 1 of rela
cmt tor maonet 9280 is opened.
ot relay ,;.:66 a circult is established for relay

231, from ground through contact 2 of lemy
idle repeater, ex-
ush 262 3,*1(:1 ’Lne vwdmw
'- 01 relay 231 to ba ttery. -

502 and relay 552, or any
tendmﬁ* through b

The timing circuit 250 is opefated by .

association of ground through contact 1 Gf,
‘relay 267, contact 4 of relay 255 winding and
‘conmct of stej ‘omg magnet 257 to ba tery_

iy 266 the cir--
At COilLélC‘L 2

120

125 -
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S through éOﬁfa.ctf.l'_ of relay 255 When the
- magnet 257 attracts its armature, relay 255 1s

ot S

- of relay 255, normal contacts 3
winding of magnet 257 , normal contacts 4 of

~ o relay 265, to ground through contact.1 of re-
-1 lay 267, Relay 255 in operating establishes
- g locking circuit for itseif through its contact
3 and resistance 256. The brush assembly 1s:
"~ advanced one step and a c¢ircuit 1s established
. through contact 1 of relay 255, winding of re- .

-« lay 254 and the associated constantly rotat- peater and mark the other end ol said re-

rupter

permitted to ‘operate for establishing  1nter-

circuit for relay

tery through contact 2 of relay 267, winding
of relay 255, U ,. oL
lecting apparatus of each line. "= .

" ing interrupter 259 ‘which is intermittently
- connected to ground. Ground is connected
. to brush 253 through contact 2 of relay 259,
- for the purpose of sounding an alarm after a

ST 50 Ppredetermined time interval. Upon each as-

“"sociation of a grounded segment of inter-

rupter 259 with the winding of relay 254, a

. circuit is established for operating the latter

- relay, since its winding 1s now connecied to

T 2 tion of relay 254 connects battery through its
~ contact and the winding of stepping magnet
- 257 to .g-rouncl,'thrf)ugh,_brush_'252" and 1ts as-
. sociated contact. The switch 251 thus con-

battery. at contact 1 of relay 255. The opera-

tinuies to rotate until brush 258 1s asseciated
~ with conductor 258 ‘which will occur uniess
- relay 055 is previously released. - RN

- Let 1t be assumed that no idle repeater 1s
available and that brush 253 1s connected -
with conductor 258. A circiit 1g thus es--
"7 tablished from ground at contact 2 of relay

~ 9255, through brush 253, conductor 258, con-

tact 4 of relay 267, brush 265 and its associ-

~and light lamp 239. _
5 288 establishes a circuit from: alternating
“source 242 through bell 241 for sounding an
“alarm. DBattery 1s- connected through-con-
“tact 1 of relay 287, brush 264 and its asso-

~ate contact, winding of relay 237 to battery.
Relay 237 establishes a locking circuit
through its contact 2 to ground at key 240.
~ Relay 237 further establishes a circuit:
through its contact 3 to operate relay 238
The operation of relay - _ o be _
ating that the first terminal 1s non-grounded. A
circuit is thus immediately establishe a for
316, 'which may be -

ciated contact to the winding of relay 270 _ 1tact _
3921, winding of relay 316, to ground at con- 135 -
tact 8 of relay 812. Relay 316 1s chunted by

for releasing relay 270 by the shunt method.

|  The apparatus of the cord finder circuit and

ol o

 tact 1 of relay 225 and contact 2 of relay 994,
~ Relay 231 also establishes an cbvious circult .
through the right winding of relay 229; for:

G5 operating the latter relay. The operation of.

timing circuit is released in consequence of
-~ the release of relay 270. - Two sets of relays
“individual to cord circuits are shown 111 the
5 cord finder 260. - . s
~ As previously explained when & repeater 18

SRR available ground 1s connected through brush-
- 262 for operating relay
o circuit slowly

ating establishes a locking circuit for itself

throu gh:its contact 2 to ground throu oh cons

control for the timing circuit. The
‘955 may be traced from bat-

o Xtwill ber

318 and the right winding of relay 312. ._
in o) “establishes a locking
© circuit for itself through its left winding - R
and contact 2 to ground at contact 2 o re-
lay 801, A circult: 1S nOw ‘established “for = -
energizing the stepping magnet

‘the operation of relay . vhich n
traced from battery at contact 4 of relay 312,

oround is supplied by
“1n -other lines. The op ot e
“associates busy ground through its comtact
3 with brush 323 for maintaining the asso- '
_ 2381, and the timing ' S
‘advances. - Relay 231 1n oper-.

relay 229 eliminates resistances 228 and 230
from the circuits previously traced through

lays is thus sufficiently increased to cause the

the sleeve relays of the linesin Figs. 1 and
8. The current flow through the sleeve re-- -
e fliciently increased to cause.the 7o
operation of relay 120 of ¥ig. 1l ana relay .
302 of Fig. 8 for operating the repeater se- -

- The incoming ;afnd_-outgomg;_l'i'ne's-“_'_a}re'}n’(m e
simultaneously actuated for the selection of

' " - .. B . - - - . - 75 |
“an idle repeater. The line circuit appara-- .

tus may be arranged so that either the in-

coming or the outgoing line may be actuated

to search for and seize one end of an idle re- . o

peater for selection by the alternate line ap- .
‘paratus. In order to economically group

the lines and repeaters, it is preferable to

for and seize an idle repeater

e

Afivst deseribed. - e
_ smembered that in the outgoing ~
line the switching relay 815 is not operated. .
‘Therefore the operation of relay 302 estab-

lishes an energizing circuit for relay 312 from

- operate the ou'tgoingfline'_appam‘cus"to,_-se_él,mh_ o

)¢ “as disclosed g
herein. The selection of an idle repeater by -
-the outgoing line of ¥ig. 3 will therefore be -

ry
e 1
*

00

oround at the contact of relay 302 to bat-

¥y :

tery - through t

lay 312 in operating

he -normal- ;-_'-C’ontaétf ot :,'rél'ay
~Re--g:

301 from 799 -

battery at f'.c-ontact'4.:—0_f_rélay'lSlQ;-_-Wmding ST
and contact of the stepping magnet, normal -

contact 8 of relay 816 to busy ground or bat- - -
~tery connected t’oythe:_-é,ontactjassoeia;te‘dwith o

brosh 893, If the terminals-associated with o5

brush 823 are busy the magnet 321 is ener-

&

oized and deenergized for stepping the- o
brushes until brush 325 is agsociated with &
non-grounded terminal.- Let is be assumed - ..
110 |

through the winding and contact of magnet

until an idle trunk 18

ciated terminal busy.

‘busy grounds and is thus maintained normal:
found. This busy -
relays similar to 316 -

eration of relay 316 120 ~

The brushes of switch 820 are '14tjﬁé,'ted ac-

cording to the foregoing. description to find
“an idle trunk, ext ending between the line and

125

2 switch such as 830. As many switches 830 g

mum pumber of simultaneous. calls.

‘number of such switches may be considerably

‘are provided as are necessary for the maxi- -
130



10

15

20

20

40

45

55

60 g

mal eon.t*wt 1 of reley

cuit for 1*tse1

1,763,_893 '

less than the number of lmes and ; 15 propor-

tioned according to the number of rencat-
ers reqmred in the COMIMON group.

the epem‘tmn of *r'emy 337 which may be
traced from battery meugn 1ts wmrlm

brush 323 and associate contact
at contact 3 of relay 316. The epel ation of

velay 337 establishes an energizing circuit for
which may e tmced frem_ '_

OO

the relay 333
ground through cont ee“" 341, contact of relay

387, normal eenmet 1 of 1"eley 086 contact of

vertical magnet 335, contact of the rotai ry
magnet 334 to. bditer*' through the winding
ot rehy 333. The eperatmq of relay 330 con-

nects baeeery through its contact and the nor-

me.l contact 2 of rele j 332 to the winding of
ertical magnet 3. mhe energlzation of the
vertieal magnet causes the utf*reetlen of its
armature which maintains the circuit for re-
lay 833 opened until the armature again re-
leases.
brushes 343 to 848 are advanced one step.
The vertical magnet armature is released

which again causes the energization of relay

333. 'The operation of relay 333 again ener-
gizes the vertical magnet which proeedure
eontmues until a terminal level is tound which
has an idle repeater connected to a set of
terminals in said level. Upon the first ver-
tical step the vertical off
and 339 are closed.

- The terminals associated with bmshe 343
to 848 are divided into levels, 10 terminals in
each level, each terminal of the level being
connected to a repeater

segment Gf commutator 355 associated Wlth

that level is characterized by battery from

1 of re7ey 501 connected to
This conductor isextended to

normal contact 1
conductor 512.
the 10 repeaters of the level.
repeaters in a level are busy, b‘lttery iS re-
moved from conductor 512 upon the oper-
ation of relay 501 in each repeater.

ment of commutator 855, a circuit is estab-

lished for operating relay 832, from battery
extending over conductor 512 to brush 349,

through the left winding of rehy 332, nor-
3‘5’6 contact of relay 337

to ground at contach 341. The oeeratmn of

relay 332 opens at its contact 2 a circuit for
energizing the Vertleel magnet and establshes 1

a circult for energizing the rotary maﬂ*net
334. Relay 332 also esmbllshﬂs a 1001?1110' C1r-
through
contact 1

vances the brushes 343 to 348 step-by-step in

search of the first idle repeater o
the level. An 1{:11e repeater is eh ATACHR
by the
When an idle lepeeter
thus established for operating
501.

ized

is found a- cirenit is
relays 336 and

“When an

idle trunk is 101md a circuit is eembheﬂed for

to frreuﬂd-

. The locking 01reu1t for relay

Relay 333 1is released and the switch

nermel eont*‘l cts 338_

I an iclle repeater
1s connected to any terminal of the level, the

If all ef the

When
brush 849 is associated with a. bat+e1'y seg- through the left winding of relay
| oinﬂl*etmo the latter 1‘elay
‘lishes a loekmn* Cll"ClIlt for itself thmugh s
and contact 4 to ground =

115 .
of rela,y 115 initiates the actuation of the ap-
“paratus in an idle link circuit in-a group
links serving the incoming line.
n Fig. 4 is one of a chain of relays in a link
'ezrcmi} of a given group. When a link has

~ been taken for use, the operation of relay 401

its right wmdme and
The reterV mwpe* 334 now ad-
peermﬁ n
‘absence of ground on conductor 511, hink ‘31011}:8 Rel
tery through its Wmdm o, normal contact b of

relay 114 to ground at contact 1 of reley 5. .
130

This cireuit mey be treccd f:oeq f““ound : uen_ds_ |

‘at contact 338 through the 1."1'3‘11"3 Wlndlmr oi
‘relay 336, brush 348 and its associabe con‘t.;uct

cenducter 511, winding of relay 501 to bab; .

tery. Bateery 1S removed from conductor
512 by the opening of contact 1 of relay 501.
This conductor is however
relays of 9 other repe etere eenmeted to the
same terminal level.
mutator 355 thus indicate the 7 presence of idle
repeaters in the levels.

tact of rela,y 337 to oround at contact 841.

The operation of 1‘e1e.y 386 further opens the

circuit for the rotary magnet to arrest the

rushes 843 to 848 upon the terminals connect-
ed to the idle repeater and connects a busy
ground through its contact 1 with brush 348.

oround for operating relay 831, which con-

'neets the conductors from one end of the Llle..-

repeater to the outgoing line apparatus.

The operation of 1*e1ey 501 in the selected

extended to uhe__
The segments of cem-—-
- Relay 336 in oper-

ating establishes a locking cir cuit for itgelf .
_rthreugh its left winding enrl contact 2, con- -

336 furnishes

70

80

repeater establishes a circuit through its con- |

tact 3 for lighting the filame
tron tubes in ._lle repea;te‘f‘

nts of the elec-
The 10n- selected B
end of the repeater is now designated for se-

lection by the association of ba*'tery *'hreueh-_
contact 1 of relay 501, *mndme ot relay 502

‘to conductor 514. A seoment of commutator
446 1s also chamctemzed by battery through

contact 2 of relay 501, normal contact 1 of
relay 502, and thence over cond nctor bl
the lo“;fer seoment of commutator 446.-
Xt will be remembered that the line eepe-
ratus of Figs. 1 and 3 were simultaneously ac-
tuated.

to' |

The operation of the selecting ap-

100

paratus associated with the line in Fig. 1 will

now be deseribed. The incomi ng line beeauee .
of the operation of relay 116 s ssocmtes itseldt
with a hink such as 400 or 450 instead of as--
itself with a trunk huntmor swﬂeh;-

sociating

105

as shown at 140.: The operation of 1ehy 120 -

establishes a circuit from. ground through- 1ts_- |

contact and contact 2 of relay 116 to bat tery
115 for

Relay 115 estab-

right wmdmﬂ*
threueh contact 1ofrelay118. The epemﬁ on

of

extends the Iink’ stertmg cireutt along to an-

SheWil Iinks 4 OO
y 44'( 15 energized from bat-

The oeeremon ot reley 11 Iurthe

Rehy 401

120

other idle link in the: group. - Such arrange- -~
ments are well known in the art and ther eiere R

only one link in each of two Oreups hasg been

nd 450 beme‘ in differ ent '



45

:' batter through its oonta,ot 2, normal oontact4
of relay 114 to characterize a segment of com-

o "fmutator 448 as associated with the line taken

ST
15

R 20 P

~ ‘tion of the seized repeater.
~ operating relay 421 may be traced from bat-

~ “tery through its winding, normal contact of
rotary magnet 490, normal contact of vertical
- magnet 419, normal contact 3 of relay 418,

80

of relay 115 through the winding of

the link. A

- contact of rela 407, contact 403, to grotmd
R through contaot 412

" is also established for relay 414 for initiating

the selection of the incoming line. -

. cuit may be traced from battery through its

This cir-

- winding, normal contact of rotary magnot

415, normal contact of vertical magnet 416,
o normal contact 1 of relay 417, contact of rela,y
ground thrmwh contact
R 419.- The opel.atlon of relays 421 and 414 3
establishes operating circuits for the Tespec-
. tive vertical magnets
- cal magnet 419 may be traced from battery
“through the contact, of relay

40

407, oontact 403, to

Tho circult for verti-

- tact 1 of relay 422, wmdmg ot vertloal mag-

- net-419, to ground as traced for:the opera-
~tion of relay 491. The energizing circuit for:
‘vertical magnet 416 may be traced from bat-
45 tery through the contact of relay 414, normal establishes an energizing circuit for relay 504 .
-~ contact 2 of relay 413, winding of vortloal' "

P  magnet 416, normal contaot 1 of rel&y 417, to

- ground as traced for the opeération of rela,y

| :-":f'.', _'_.' -_60 L

R £14, The brushes associated with ‘both ter-
.50 minal banks and commutators arenow stepped
. vertically for. huntmg the repeater and line
L ‘Relays 4921 and 414 release
- upomn each operatlon of the vertical
“and are reoperated atter eaoh step. is taken
55 When the terminal level is found which in-
. _.“cludes the repeater taken for use, a circuit is
B established for relay 422, which ma,y be traced
. from ground at contact 412 through contact
; 403, contact of relay 407, normal contact 3
of 1ela 418, right wmdmg of relay 422, brush -

440 and the assoolated segment of oommutatof --

taken for use.

446, conductor 513, normal contact 1 of relay
502 to battery throuo‘h contact 2 of relay 501

When the level of termmals is found Wthh _
moludes the lmo taken for use, a c_1_rcmt 15;,

- foruse. Battery is further connected at con-
. g tact 3
" _relay 114, to conductor 435 associated Wlth
~ brush 426 for operating line and link appa-
- ratus when the line 1s found by
-~ ground is extended from oontaot 1 of relay :
118 to contact 5 of relay 115, for conductor
.77 439 associated with brush 427, for further op-
61‘1131011 of tho hnk apparatus as explamed"
~ hereinafter. .
- The opora,tlon of rela 447 eLtends ground' '
through a chain of relays to battery through
~ 7 the winding of relay 407 of the first idle link.
. - The operation of relay 407 initiates the op-
. eration of the switching apparatus at both
ends of the link for- seleotmcr the idle re-
eater taken for use and the lme taken for use.
“Relay 491 is operated for initiating the selec-
The circuit for.

An energlzmﬂ* circult

‘repeater.

421, normal con-

aﬂnets L

_"1' 7_63:393' o

estahhshed for the oporatlon of relay 413 ,
which may be traced from ground at contact .
412, throufrh contact 403, contact of relay 407,
normal oontoot Lot relay 417, left Wmdmg: f
of relay 418, brush 425, and the segment of

70 -
_oommutator 448 ossoomted therewith, con-
~ ductor 434, normal contact 4 of relay 114 to

battery thr ou@h contact 2 of relay 115.

The opemtlon of relay 49292 opens the 011# -

cuit through the wining of the vertical mag-

net and establishes a circuit for the rotary

magnet 420, which may

to.ground at oontcxot 412 as premously traced.

magnet 416 and establishes a circuit for ro-

tary magnet 415 which may be traced irom - .
‘battery throu011 the contact of relay 414, con- =~ -
tact 2 of rola,y 413, winding of the rotary_ o
‘magnet 415, to crround at oonta,ot 412 as pre-

V1ously traoed Relays 422 and 413 estab- -~ -
lish obvious locking cn'oults for themselves =
through secondary Wmdlnfrs
4471 to 445 are now driven in a step-by-step
, rotary motion to find the terminals associated
Upon each ener-

oization of the rotary magnet, relay 421 is
reloasod and again energizes upon the deener-
‘gization of the rotary magnet. __
association of brushes 441 to 445 with these- =

with the selected repeater.

~Upon  the

lected repeater, a circuit is estabhshed for

- be traced from bat-
. tery throu oh the contact of relay 421, contact
1 of relay 422 winding of rotary mawnet 420

'Relay 418 also opens the circuit for vertical =~

The brushes

relay 418 in the link and relay 502 in the

ing of relay 502 conductor 514, bmsh 441,

locking

and contact 3 to ground at contact 412-as pre-

‘viously traced. The opemtlon of relay 502 o
110
~which may be tfaoed from battery at contact - =
- 9 of relay 501, through contact 1 of relay 502,
normal contact of relay 505, to gr ound

“through the wnding of relay 504 Tho oper- o

ation of relay 502 also opens the gL ound cir-- 115
cuit extended over conductor 520 to the cord -~
circuit.
‘lishes an obvious operating circuit for leloy
505 which locks to bottory at contact 2 of |
T ola,y 501 and ~opens the circuit’ for relay 7
504.  Ground is connected from contact 1 —

The operation of relay 504 - estab-

of relay 504 through contact 8 of relay 267,

‘This circuit may be traced from = -
battery through contact 1 of relay 501, wind- 100
left winding of relay 418, to or ound thr oocrh A

contact 409 which contaot Was olosed ‘tftel
_the first vertical step of the switch. Theop-
eration of relay 418 opens the cireuit for ro-
~tary magnet 420 and establishes a
~cireuit for itself through its rzght wmdmo

115

12_0’ e

brush 263 and its assoolared oonta,ot wmd- o

ing of relay 282 to battery. Relay 262 oper-

The

125
_fates and locks to ground throucrfh oontqot 1
- of relay 225 and oontaot 9 ofr ehy 924, The . =~
purpose. of operating relay 282 at this time
is for indicating to tho cord circuit that the
irepea;ter has boon seleoted by tho lmos

130 '



| scmbed in detail. -
 The line SLJ].BCDITJ.O sywiteh bl‘l,mheg 496 to-

10

15

30

35

40

. 45..

50

b |
Wi

69

418, Wmdmg of relay

Telay

‘nection.
of relay 401 opens the energizing CTlehlt eX-
“;fmdmfr o1 velay

112, 1o battery
114,

‘-*1 ;.'.763,8"_9'3

function of relay 232 wﬂl be. heremafter de—

431 are drivenin a step by-step rotary motion
to find the line taken for use, the. rotary
magnet and relay 414 being mtmﬂﬂteiy oPp-

erated and released upon each step of the

brushes. When the terminals com’iected t0

this Iine are found, a cireuit is estfzbhsned tor
relay

417 in the link and relay 114 in the
Iine. The circuit for energizing these relays
may. be traced from oround at contact 406

of the vertical off- 1101'mal contact, W‘thﬂ COLL-
~tact was closed on the first vertlcal step of
the switch, through the right winding of re-

lay 417, brush 426 and 1ts associate conmbt

'conductor 435, winding of relay 114, to hat-

tery through contact 3 of elay 115, Rela
417 opens the circuit for the rotary magnet
and establishes a locking cireuit for it S{a‘ ¢

~which m‘ty be traced ﬁ'om eround at the

f-normal contact 400 tnouﬂh the

vertical o

leit winding contacts 1 and 2 and the 1+ oht
winding of 1‘61&3 417 to battery.

25

ation of relays 417 and 418 eﬁtablm

Cits

energizing circuit for 181”""” 498 which may be

tmced from battery at conmwt 1 of relay
493, comacf 1 of re-
lay 417, contact of relay 40{ contact 403

to ﬂ*round through contact 112 | ”‘”he opera-
{t1011 of rela,y 423 connects the seized repea Ler_
- to the incoming line, establishes a cire wit for

operating rehy 4071 and estabhsaes & 8eC-

-onda,ry ho*dmo circuit for relay 407. Ths
-¢lreuit for 1*eTay

401 may be traced ff'om
battery through its left Wmchnn contact
493, brush 497 and its aSSOGI‘?‘t‘“C] COn-
tact, conductor 432, contact 5 of rela 7 115,
to ground at the cont‘wt 1 of relay 118 The
holding circuit for relay 407 may be traced

irom battery through its left winding to

ground over the cireuit traced for relay “401.
The operation of relay 401 extends the link

chain circuit to a link of the aroup thh_

may be seized for a subsequent tele ph(me COT -
It will be seen that the operation

tending through the right
407. The 1au'ter relay, Loy vever, remains ODn-
erwted by the est‘ml"shment of the heolding

circuit traced through its left wis 1ding. _
A circuit is establish ed in each line for ap-
plying alternating current through the swﬁc’h_ _
-contacts for o preaetelmmed per;loc? of time
preclude the- poﬂmbll ty of con-
~ tact resistance from oxidation or a film of
~dart.  This qltemaumfr currem 1s applied to
e also establis hes a circuit for relay 219 Whmh
“may be traced from battery through the lower
winding of relay 219, Jlowermost contact of
key 917 lowers ’*10*“‘35 c“rmm of key 213, lower-

in order to

the switch contacts after the brushes h..”

been - positioned.

operating relay 104 at the same. time that
rela,y 102 18 opemted

428, contacts 4 .
444 and 449 and the associated contams con--

The oper-

ey

2 of rel

“the altermwmfr
ing condmtors and the switching and 1‘8]_{,,37

1ot

has found the ; INCOmMIng line.
‘membered that wnen the

to ground at contac
1ing that the keys in the cord circuit are

18 established

~contact of key 213

1 oFrel

Relay 102 is operated in.
the line circuit shown in Fio. 1 from oround
through its winding, normal contact of relay
thimm_a contact 1 of relay
An obvious circuit is established for tact 1 of v

- Relay 308 is also

'Opermued 11 I‘lg 31 from grouﬂd th ouah its
- winding, normal contact of relay 317 to bat-

The

tery thro..in'h COﬂbuCt 1 of relay 318,

contact c];e.mnm@ circuit may be traced from

alternating current source 108 through con: f70

tacts 1 and 2 of relay 102, contacts: 1 and 2

contacts, conductors 518 and 516, ex
throuf}*h the repeater 500 to conductors 510

contacts 4 and 3 of Lelay 307 to oround

through contacts 3 and 4 of reiay. 308, A _
.Second pair of cir cmtcs may be traced irom .

oround at contacts 3 and 102,
through contacts 3 and 4 of 1’*e1ﬂ

over conductors 4

of relay-

4 and 2 of relay 423

ductors 517 and 515 through *f'epe%er 500,

4 and 2 of relay 831, brushes 326

lay 807, to alternating ¢

10"’ thevlce o
436 and 438, b“usheg 480 and
brushes_’

K

of relay 104, thence over COﬂdU ctors 409 .gmnc;' o

437, brushes 431 and 429, contacts 5 .
_relay 423, brushes 445 and 443 and associated
ending.

5 and 3of

75

~and 508 thence through brushes 847 and 345 o
contacts 5 and 3 of relzw 331, brushes 327 and_' .
825 and their associated con‘tacts normal

-80

thence over conductors 509 and 507 to brushes o
3 6 and 344 and &m&O“l&tEd contacts, contacts g9
(uﬂt_]. Y _}{: qwld
ﬂSSOCIabGd contacts, normal contacts 1 _mld-r

11*rem source -

309 through convacts 1 &le 23 of relay 308. e

current flows-over th 16 talk-

contacts until the repeater is co: 1110&6(& be-'_._-'“

't"Wt,e’l the 111{301111110 and- 0! ntgoing 1111@5

- The" outgoing 1111@ has now gele C[ and

"fgezzed an 1dle repeater: throm*h s*mtch 820
1_ and SWItCh 300 and- the 11’1{3013{111}5 11118 has .
“actuated an idle link 400 which has found =

the repeater seized by the outgoing line and

seized repeater was -
found by the hink, that a circuit was estab-
lished for opem‘tmﬂ relay 282 thh locked
2 u{ I'e]f:luf .:..-....f...
at
thls time in their normal - D03 hon ), mrcmu
for (:dﬂ‘ele‘ul ally

relay 229. This circuit may- be traced
ground at contact 1 of 1*e1&v
normal contact of key 221

Lo
.L-.a.

32, 10W01*m0%
*‘owm* nost normal
10 W”"‘*I“’"Q{}St normal conta ct
of key 217, to bfz,t
ing of 1elay 229. Tt will be remembered that
a circult was established thmtwh the right
Wmdmﬁ of ]’f*lar‘ 200 f1 Om md at contact
231.- Su‘*ce the Wl"’ldlll”“‘ of relay :
229 are 61 erenﬂaﬂv connected, tlas relay
new releases. The operation of relay 289

It wﬂl be Te-

Assun“‘—' |

518111::“_,__-' _' S

w o

Most cor ntact of key 221 fo ground at ‘con--

elay 232. The overa ation of relay
219 opens the talking condmum‘s between: ,Jhe
mcommg aﬂd outo*omcr I‘Ines N

ery through the left wind-



" The release of relay 999 again inserts re-

- sistances 298 and 230 1n series with sleeve.re- -
-~ lays 120 and 302 to cause the release of the
- latter relays. The release of relay 120 es--
. . tablishes a circuit for relay 112 which may
.7 be traced from- ground through the normal
I ,.contact~"Of-'-“;r_el'ay'120_",*_1'"1ght_Winding of relay -
1192, to battery through contact 1 of relay
- 114, Relay 112 in ‘operating establishes a
o locking cireuiti for itself through its left
7 winding and contact.to battery at contact 1 -
. of relay 114. The operation of this relay
. ‘releases relay 102 to disestablish the alter-
© nating current cleaning circuit extending
| through the switch contacts. The release of
-7 relay 102 also establishes a circuit for relay
101 which may be traced irom battery at
. contact 2 of relay 114 through the winding
. of relay '101,.5ﬁor_mal_:@ontaét_'5--"_0':E;rela;y;l_OQ, "
" 9p to ground at the normal contact of reiay
- 77120. Omne end of the repeater and the net-
- work 100 is thus connected to line 180. '
~_ In the outgoing line, the release of relay
- .302 establishes a circuit for relay 317 which.

&

ing of the stepping magnet 257 to ground

associated with brush 252.

Relay 236 1s maintained -op_emtgd; from bat- -

" The supervising of the toll lines is accom-
‘plished in approximately the same manner -
as in toll.cord circuits well known in the art. .

tery through its winding, normal contact of
alternatmg "'_c_ufre_nt _-Ir_'_elay ;_220,_:normg]_j--_C(m_-.__.,.--- AR

“nal is transmitted over the incoming or out- -
“going toll lines. A signal transmitted over

»

~ the incoming line operates relay 214 and-a

sional transmitted over the outgoing toll line

operates re

one of these relays ‘causes the release of relay
236, which provides an ‘operating cireuit for-

relay 235. -This circuit may be traced from -
battery through the winding of relay 235,
normal contact of relay 236 to ground at.con- =
 tact 1 of relay 224. The operation of relay -

tact of alternating current relay 214 to
“ground at contact 1 of relay 224. Lamp 245 75
therefore remains extinguished unless a sig- -

lay 220. The operation of either -

035 provides a circuit from battery through
the winding of relay 284 to oround at con-.

s may be traced from ground through normal tact 1 of relay 224. An obvious circuit is'9o- -
7 contact of relay 302, left winding of relay thus established to light lamp 243. Relay 234 .
817 to battery at contact 5 of relay 315. Re- in operating establishes a locking cireuit for -
itself through its contact 2 to ground at the -

‘uppermost contact. of the talking key o1t
The switchboard operator upon noting the.95

signal operates ‘the talking key for associ-

o lay 317 in operating establishes a locking
- circuit for itself from- oround through its
.49 right'winding and contact to battery at con-
7 tact 1 of relay 816 and also opens the ener-. |
. oizing circuit for relay 308. The release of ating her telephone set ‘with either line. Tt . -
. relay 308 disestablishes the alternating cur- will be remembered that relay 219 releases
. rent cleaning circuit traced through its con- when a talking key is operated. The opera-
gy tacts. The release of relay 808 21s0 estab- - tion of the talking key opens the locking cir- 100
' - lishes a circuit for relay 810 which may be cuit for relay 234 which- releases and extin-..
 traced from ground at the normal contact guishes lamp 243.- T e e e T
~ of relay 302, normal contact 5 of relay 308, = Upon the termination of a conversation the .~

- winding of relay 310, to battery at contact 2 operator presiding over the cord circuit, Fi1g. |
40 Of I‘Gl&Y316 The OPQI'_atiOIl 'Of-_fl?,l&y 3100011— 2,13 given_ achsconnect Slgllﬂlby the toll Op_ .‘ ,.105'
B " nects the alternate end of the repeater and  erator who originated the call. This opera-
. npetwork 311 to the outgoing line. -~ tor applies ringing current to the line con- -
~_ The operation of the talking key 217 or ' " o
+ ringing keys 21s or 291 opens the circuit
ding of relay 229 and through

-ductors for operating relay 214 for lighting -
S _ lamp 248 as previously ‘described. At this
. 45 through the win _ _ “time plugs 211 and 223 are removed “from ‘110
™ the winding of relay 219. The operation of jacks 108 and 300 respectively. The relays .
- any of these keysthus ‘causes the operation ~of the cord circuit and the incoming and out-
- of'velay 220 for opening the circuit between going line circuits are thus restored to nor.
" the repeaters and the lines, and also causes mal. - Switches 261 and 320 are not restored .
50 the relense of relay 219 in order that talking tonormaland areadvanced from the posiion 115
" Jay take place betwween the toll operator and 1B Which they are resting when usec Jof 8
o either subseriber. - D T P T subsequent telephone ,conneetlon..?_::U‘po.n ‘the

UL Will be noted that battery is connected  Felease of relay 816 the cireuit for relay 337 ~
© fhrough contact 5 of relay 232 to brush 264 13 opened which conses the SR T Lk e 1oy
55 4nd its associate contact, winding of relay Looit B o P s mag SO yceirn i
| | e WL P AV Ty elreuit Tor _--.the.;I‘Blease,--1nagﬂet;840;whmh_f'_.; ot

may be traced from ground at contact 841, .

- 270, for maintaining the switch point busy

© oy relays 269, 268,267 and 266 which arrest the. tical off-normal contact 339, winding of re-

T AU HAYS 209, 290, 20 b d i A e e e Jease magnet 340, to battery. - -Switch 330 18 125

o d IH.QYﬁllleﬂ;t__Of the -tlmﬂ_’ﬂl&rmfﬁlmmt;215.0*3'11’*@1'-, thus caused to restore brushes 343 to 349 to .

. causes the alarm circuit switch to restore to. their normal position. The circuit for main-

- its normal position. ‘kFhe restoring circuit “taining relay 501 of the repeater is. thus .
e traced from battery through the nor-

65 mal contact 1 of relay 255, contact and wind-

“opened which relay releases causing the re- -

lease of the remaining relays of the repeater. 130
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_The appqretus of link 400 is released at ap-.

proximately the same time as the apparatus

of switch 330. It will be remembered that

relay 407 was maintained in operation over

“a circuit extending through its left winding

to ground at con ntact 1 of reley 118. "Fhis cir-
cuit is opened by the release of relay 118
causing the release of relay 407. Circuits
are thus simultaneously established for the
release magnets 404 and 410.
for energizing magnet 404 may be traced

from bewery uhrough its winding, vertical -

off-normal contact 405, normal contact of re-
lay 407, contact 403 to o*round at contact 412.

The cireuit for maonet 410 may be traced

from battery through its winding, vertical

407, contact 403 te oround at contact

leased. .

What is claimed 1s: )

1. In a telephone exchange system, lines
ot different characteristics, a link, means in

salcd link for interconnecting said lines, a
group of repeaters, automatically operable
means 1n said link for determining the char-

acter of the lines with which 1t is connected
switching means in mtereonnected lines of a
pertleule,r character operable 1n response to
the said determining means to search for and
se1ze an 1dle repemter and means in said lines
for directing the transmission circuit of
said lines through said seized repeater.

2. In a telephone exchange system, lines
having switching apparatus associable there-
with, a link, means in said link for inter-
connecting said lines, a group of repeaters,
means in sald link operable in response to the
interconnection of two of said lines to cause
the apparatus of one line to search for and
seize an idle repeater and cause the appara-
tus of the alternate line to select said seized
repeater, and means in said lines operable
In response to said seizure and selection for
directing the transmission circuit of said
lines through said seized repeater.

3. In a telephone exchange system, lines
having switching apparatus assecmble there-
with, a link, means in said link for intercon-
nectmcr said lines, a group of repeaters,

‘means in said Iink operable 1n response to

the nterconnection of two of said lines to
simmultaneously actuate the apparatus of
both lines to cause the apparatus of one line
to search for and seize an idle repeater, and
cause the apparatus of the alternate hne to
select said seized repeater, and means in said

lines operable in response to said seizure and

selection for directing the transmission cir-

cult of said lines through said Selzed re-

pemer. |
4. 1n a telephone exchancre System, lines of

different eﬂeracterlstlcs, a lmk means in Sﬂ:ld

'The circuit
sald lines uhI‘OHC‘h sa1d Selzed repeater.
5. In a telephone exchange system, lines |
of different characteristics, SWltChlIlﬁ' appa-
_ratus associable with lmes o1 certam char-
“acteristics, a link, means in said link for in-

off-normal contact 408, normal contact of

Telay
412." The brushes 495 to 431 and 440 to 445
are thus restored to their normal position
and the remaining relays of the link are re-

Iink for mtercennectmcr any two of said lines,

“a group of repeaters; means in said link oper--
able in response to an interconnection of
lines of a pertmular character to cause the
_ epparetus of one of saild lines to search for

and seize an idle repeater and cause the ap-

tion for directing the transmission cu*emt of

terconnecting any two of said lines, a group

“paratus of the alternate line so connected to
-select __seud se1zed - repeater and - means in. -
-said lines re’spenswe to said seizure and selec-

5

80

of repeaters, means in said link operable in

response to an interconnection of two lines
of said certain characteristic, to simulta-

”neouely actuate the sw1tchm0* ‘apparatus of
-said interconnected lines to cause the switch-
~ing apparatus of one line to search for and
~ seize an idle repeater and the switching
apparatus of the alternate lme to select .

said seized repeﬂ,‘ter, .f_md means 1n said lines

responsive to said seizure and selection for
the ftransmission circuit ef said

directing
lines through said seized repeater.

6. In a telephone exchange system, lines
having a hunting switch and a group of find-
ers associable thereW1th a link, means in said
link for mtereenne(:umcr two. of salid lines,

a group of repeaters, means in said link oper-

able 1n response to the interconnection of
~said lines to simultaneously actuate the ap-
| pqretus of said two lines to cause the hunting

switch in one line to search for and seize an
idle repeater and cause an idle finder in said

90
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oroup to associate itself with the alternate

1ine and connect said alternate line with the:
“seized repeater and means in said lines re-

sponsive to the connection of said lines to

said repeater for directing the transmission
circuit of said hnes throucrh said seized re-
peater. | | | BT

7. In a telephone exchange System lines of

different chametemstlcs, a cord circuit for

interconnecting said. lines, repeaters, auto-

‘matically operable means 1n sald cord circuit

for determining the character of the lines

with Wthh it is connected, means associable

with one of two mtercennected lines of a par-

ticular character operable in response to said
first means and independent of further cord

circuit control for selecting and seizing an
idle repeater, means assocmted with a seeond

one of two interconnected lines of a particu-

lar character responsive to said first means

110
115

120

and . mdenenfieﬂt ef further cord eircuit con-

trol for eﬁlectmg said seized repeater, and
means for including said seized repeater in
series with the talknw eonductors ef sald

| t've lines.

8. In a telephene exchanﬂe system an ef-
ﬁee, a plurehty of twe-way trunk lines ex-

125
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ftendmg between seld eﬁice and a plurahtyj
“of other . offices, means for interconnecting
said” tranks ‘repeaters, means for Seerchmcr
for-and seizing an idle repeeter, means for___
- selecting said suzed repeater, and means in. -
- *-_ee..ch trunh responswe to a said interconnec-
. tion for - connecting with
~ ‘means or said selectmg means eecordmcr as
~ -said trunk is used as an mcommg trunk or._'_.'“

sald

an outgoing trunk.

~trunk responsive to a said 1nterconnection

- for connecting with said searching means or
‘said selecting means according as said trunk
is uséd as an incoming trunk or an outgoing -

Seerclunﬂr’-_

. 9. Ina telephone exch'mﬂ'e system an of-_ o
- fice, a plurality of two-—way trunk lines ex- -
- tending between said office-and a plurality
- ot other offices, means for interconnecting - =
15 said trunks, repeaters, means for searching -
~ for and seizing an idle repeater- means for -
selecting said selzed repeater, means in each

s 1;763',89”31'

my. name thls 9th day of October, 1928.:
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“trunk, and-means for mdlcetmg to said con-

30
~ means for searchmﬂ' for and seizing an idle
‘repeater, means for. selecting a said seized -
“repeater, connecting means in each trunk re-
“sponsive to a said 1nterconnect10n for con-
5 necting - with - said searching means, other
_connecting means in each trunk for connect- -
‘ing with said selecting means, and means for -

--';.nectmo' means whether said trunk is used as
- an incoming trunk or an outgoing trunk. =

- 10. Ina telephone exehenﬂe Sy stem, an of- - :
~ fice. a plurality of trunks extendmﬂ' between = -
-~ .said office and a plurality of other ofﬁces,_ B

. said trunks being arranged for use either as -~
' incoming trunks or outgoing trunks, means

for mterconnectmcr said  trunks, repea,ters,

= '01'}emt1ncr said first connectmo‘ means if said .

"7'111 each trun

tr unk 18 employed as an outcromg trunk and
for operating said other connecting means if
-~ s‘ud trunk 1s employed as an- mcommg trunk. -

11. In a telephone exchange system, an

:"oiﬂee, a plurality of trunks e::xtendmor be-
 tween said office and a p_LUI'EL].lty of other of-
5 fices, said trunks being arranged for use
- either as incoming trunks or outfromg trunks, = -

- .means for mtel.connectmg said trunks, re- .

peaters, means for searching for and seizing

- an idle repeater, means for selecting a said =~
seized ‘repeater, means In ‘each trunk re- o
~ sponsive to said mterconnectlon for connect- -
- ing with said ee‘lrehmg means, other means =
k for connectmg Wlth said se- -
lecting means, and means to determine Wthh R
5 cont eetuw means shall be effective. L
©12. In a telephone exchange system, an of-_ ST
~ -fice, a plurality of trunks ehtulldlllﬂ" between .

 said office and a plurality of other oﬁicee said '

“ trunks being arranged for use either as in-
‘coming trunks or eutﬂ'emg trunks, means for =~
* interconnecting said trunks repeaters, means

- for searching for and semmg an idle repeat- = -

~ er, means for selecting a said seized repeater,
- means in each trunk reapenswe to said inter-
cmnectzoﬂ fer connectmo Wlth said search— i

'--mg means; . other means in each trunk f01 0011-: S
‘necting with said selecting means, and oper- =
‘ator controlled means to determine: Whlchi' o
'-connectmg means shall be eﬁectwe.: SRR
“In witness whereof T - hereunto subecmbe}f

'.if'_{-)D"

| :1'00._' |
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