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T o all w?zom it may concern:

‘Be it known that I, Cmarres L. GOODRmI .
a ciltizen of the Umted States, residing at

New York, in the county of N oW York, State
of New-

tems, of Wthh the following 1s a full, clear
concis se, ana-exact Jescrlptmn o
This invention: relates to 1mprovements

in telephone- systems and has particular

reference to. a pr wate br‘mch exehanﬂ*e Sy S-

tem.
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5 dlreetmn

Heretofore, . systems have been deswned--
which, employed machine switching: means
“and wherein connections are estmbhshed be-
“tween- subscribers within the exchange and:
the: centml office: over trunk or link cwemtS? |
whicle are only  temporarily employed in

establishing connections, and- thereafter re-

leased: fo*euse in completing other calls; the
connection to--the central office being then:_:

accomplished by a direct path from the sub-
seriber’s: ine to the central office trunk.

An object of the present invention -is to.
provide a system of the above nature where-

1n- the release of a trunk or link cireuit,

which is initially -employed to extend a. call-
ing line toward the central office, is: effected
'by mechanism common to a number of ‘said
circeuits and the connection of the calling line-
to-a-central office trunk: ehereafte“’Controlled:f

by mechanism mdlmdual to smd emllmﬂ
line. |

Other objects will appear n the course of
the following description when: taken in con-
nection w1th the accompanying: drawings:
" wherein I3 1oures 1, 2 and 3
| O'mmnmtleelly the syetem embochﬂn 0 the 111-?
venvive idea-1nvolved. . S
y stated, the' invention eompr‘ises |

Brief
the usual line and cut-off 101-1};5 for each

tinguished circuits, one each in the principal
of a two-coordinate
Through these circuits and
conductor; connecting devi
to: ]0111 the 1centifi

t*m conductors: are successively: identified,
ach conductor being in’the principal direc-

tlon of a two- coordinate system: The 1denti-

ork, have imvented certam new
and useful Improvements in Telephone Sys-

| eenduetor

 subscriber.
relegse of all the selected mechanism- m-

itlustrate dla— |

system.
a common start  ;
ces -are operated
ed line with an idle link
or trunk circuit. To establish a call to an-
* other- subscriber within the exchange, the
calling’ subscriber: manipulates a v 11:'1&1,1}*
operable impulse sender in response to which

ﬁC‘ltIOil of ehese conduetor , by
anism shown in F 1gure 3, then results in the:
selection ‘of the called lme and the: connee-

tion thereof with the link mrem‘t teken for
use and the calling line.

When making acall to .the central oﬂiee,

the calling: subscmbers line is again identi-
fied by the line relay and an idle link cir-
cult 1s again seized over the common start
transmitting: the proper
number: of impulses over the: line ecircuit
- from the calling' substation, a- switching de-
ViCe, common to the lhink or trunk elrcmt'
and the central office trunks is’ ‘operated to-
eﬁeet the release of the link circuit taken
tor use and to transfer said start: conductor

Upon: ' the -

By

to an 1dle central office trunk;-
operation of the S,Wltehmg device and: conse-

quent release: of the link circuit, the calling:
lime 1s again identified by the co -operation
ol 1ts lme and ‘cut-off: re]ays SO that the two-
circuits first mentlened are again electri--

cally distinguished. The common start con-

dneter 1s now extended, by means of said-
switehing: demce to: mechamsm a,ssoemted-

with the first 1dle central office trunk en-

countered and this mechanism thereupon -
operates to connect the calling line dlreetly,

Tice trunk.

to the central o

The release of the connections; in each in-
stance 1s” under: the control of the calling:.

When the receiver is- replaeed,-

volved 1n the connection will be practically
instantaneous since it involves: only the' re-
turn. to normal: ot mechanism having

be  fully

ations.
In ordeér to facilitate the descrlptlon of

the: invention only a few of the incoming
_1111es:, and outgoing trunks-are shown. Let

1t be assumed that the subscribers’ lines'
shown in- Fig: 1: belong to those groups of

lineg numbered 920 to-29 inclusive and 10 to.*
19 inclusive.

Six of theselines have been:
shown, namely, lines 22 to 24:inclusive of

the first group and 12 to 14 inclusive of the
second group.” For:the purpose of deserip-

“ tion; let it be assumed that line 22 of the first-

01*0111:) desires a’ eonﬂectlon to: hne 19 of the
second group. - | -

the meeh— ?
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00
no -
movement except that from an aetuated to-
a normal position. - |
It 1s believed: that the invention wﬂl now
understood from the following

~detailed - deserlptmn of the Various eper--
subscriber’s line of the system. A’ calling’ '

Iine 1is 1dentified by two  electrically dis-
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- lnes.

16

20

26 this manner the calling line is 1{1@1’1u1{1ed by

30

3D
. 0of the f(}lmer re]a
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- disconnect the line relay from the calling
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cuit b

contact of relay :

e

- Upon the initiation of the call on hne 22,
{he 1111@ 1el¢1gf 1 individual thereto is ener-
Thr ough its left-hand armature, the
line relay places a o
circuits, one each in the principal direction

of a two-—-coordmate system. These circuits
group 2 2
being assoctated with the tens deswnqtlon of

are contained in groups, the first o
the callmf} lines and the second group 8 being
2SS0CIa ted with the units designation of smd
Thus, all of the 111‘1e-relays_ associated
with lines 20 to 29 inclusive, upon actuating

their armatures, will ground the circuit 4 m

group 2. Also, line 29 will ground the cir-
i group o5; hne 23 Wlﬂ oround the
circuit 6 in group 3; line 24 will ground the
cireuit 7 1n group 3’ and so on. When calls
are nitiated in the group 10 to 19 inclusive,
all of the line relays individual to the several

lines of this group will ground the circuit

8 in group 2 and each line relay will ground

a different circuit in the group 3 as just de-
“seribed in connection with the linerelays ot

In

the group of lmes 20 to 29 inclusive.

the orounded circuits.

The energization of line relay 1 causes the

extenelon of eround through the right-hand

contact _Lheleof over the common stfuf Con-
“ductor 9, the left-hand normal contacts of

relays 10 to 11, the left-hand normal con-
tact of relay 12 and from thence through
the windings of relay 13 and slow-to: 101&1%
relay 14 0 orounded battery.

the 1‘&?111(:11110 of relay 15
and the winding of reiw 12 to ﬂmunded

battery. The circuit 5
wise grounded thr Gunh the inner left-hand

~contact of relay 1, the right-hand contact
of relay 18 corresponding to circuit 5 and the
winding of relays 16 and 12 to orounded bat-

tery. The relays 15 and 16 energize and lock
through their lett- and right cont%cts, respec-

twelyj to ground at the contact of relay

14. Relay 12 1S enermzed 1In- series with

the rehys 15 and 16, but before said- re-.

lay 12 can close 1ts alternate. contact, a cir-
cuit is established for cut-off relay 17 in-
dividual to the calling line, which circuit
18 traceable from ﬂrounded battery, through

5 the winding of relcw 1(, the correslpondmu

contact of Iehy 15, the inner-most left-hand

lay 14 to ground. Relay 17 energizes to
line and thereby causes the release thereof
to disconnect ground from the circuits 4
and 5. Upon the energization of relay 12
the GlI‘CHlt for relays 13 and 14 is opened

and relay 13 immediately releases. Relay

14, being slow. to release, does not retract

oround potential on two

shown in Fig.

Relays 13
and 14 energize and upon the energization
, the ground on the, Cir- -
cuit 4 in group 2 is extended thy ough the
~ Jeft-hand contact of relay 13 corre snondnw.
“to the circuit 4,

of group 3 is Tike-

inner rlo‘ht hand contact of relay

6 and the contact of re-

1,515,674

1ts armature until ﬂmund 18 1‘etu1'11ed over

the third eo_’lductor 18 of the link or trunk

circult 19 which has been selected. Re-
lays 15 and 16, therefore, remain locked up
and relay 17 enermzed to ground at relay
14. It isnow apparenf that the calling line
22 1s extended through contacts of relays
15 and 16 to the link or trunk circuit 19.

Associated n_flth,_-each link circuit,
1, is a mechalism indicated
by a Lectanﬂle 20 and shown in detail 1n
Fig. 8. W hen the talking conductors of
line 22 have been eztended over the link
19 to the mechanism of ¥ig. 3, the line re-
lay 21 thereat becomes energmed to estab-
lish an obvious circult for the slow-to-re-

lease relay 22. Upon the energization of

the latter relay ground 1s extended from

the right-hand contact of relay 10 over the
conductor 23, the outer right-hand contact

of relay 22 to the concluctor 18 .50 that this

oround replaces that at the relay 14 which
Lias maintained relays 15, 16 and 17 m an
energized condition. The'&rmature- of re-

lay 14 1s now fully retracted and relays

12, 15, 16 and 17 remain energized.
Thr ough its alternate contact, relay 2 ex-
tends the common conductor 9 through to

' 1elays associated with another link or trunk
thig circuit will be seized

circuit whereby
upon the ll"lltliLtIOl of another call. The

connection 1s now in a stable condition and
awaits the operation of the impulse sending

device at the callmo subscriber’s substa,--

tion.

ing called, the calling subscriber manipu-

lafes his sendmw dewce to interrupt the line

circuit once and in response to this inter-
ruption, relay 21 1s momentarily released.
Relay 9292, however, does not open its con-
tacts and theleime upon the release of re-
lay 1, a circuit is established from
throuc’h the normal contact of relay 21 the
22, the
left hdl’ld normal contact of relay 24 to the
junction point 25 and from thence in one

direction through the winding of slow-to-re-

lease relay 26, the outer right-hand contact of
relay 27 and the middle right-hand normal

~contact of relay 28 to orounded battery.
Relay 26 energizes and in so doing estab-
lishes an energizing circuit from ground

through 1ts right-hand alternate COIltﬂ-Ctj
Wmdmﬂ of slow-to-release relay 29 and
from thence over the ener o1zing circult of
relay 26.

normal contact of upper or units countmo’

relay 30 and the winding of the lower or

tens counting relay 31 o grounded bat-
tery. 'The Iatter relay energizes in this cir-
cuit and through 1its right-hand contact
closes a circuit for the upper counting re-
]a,y 30 ezxtenfhn to ground at the inner

s

Under the ‘lssumpflon that line 12 1S be-—_

oround

The ground at the ]metlon point
95 is also e\tended through the right-hand
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‘relay 31.

Teft- hand alternate contqct of 1"e1a 99, Re-

fay 30, 1s shunted by the oround eztendmﬂ'

from the junction point 95 to the other
terminal of said 1"elay When relay 21 en-
ergizes at the termination of the single in-
terruptmn of the line circuit, the shunt
around the relay 30 is 1"emoved and said

relay becomes energized in series with the
Since there has been only one
interruption of the line circuit only the
counting relays 30 and 81 will therefore
be e*lerglzed and the conductor 32, which
1s one of the conductors in the two. groups
‘of conductors, each in the pmnmpal cirec-
t1on of a two coordinate system, is now con-
nected thr ouﬂh the left-hand alternate con-

tact of relay 31, the left- hand normal con-
tacts of all the other lower counting re-

ﬁmnd normal contact of rel&y 34. The
cpening of the normal contact of relay 21
opens the energizing circuit for relay 26

- which, atter an mtelml releases to effect

. the deenergmatmn of relay

o
N

30

35

- enu'fn?es and locks- throuuh 168 right- hanfl_

40
45

50

60

the

- ]'f'u

closure of the normal contact of relay 26,

but before 1@1&}? 29 has Opened 1ts altemate
1s ~established from

contacts, a circuit
oround through the normal contact of re-
T 1y 26, the right-hand contact of relay 29,

the Ieft hand normwl contact of rela r 84:
conductor 83 and from thence throuf}"l

the

left-hand contacts of the lower count—

ing relays to the conductor 32,

being connected to battery. This relay now

conta CL to the _mnductm 38 vhlch
wrounded uumwh the left-hand LOnt‘lCt o:t

161{1} 22 to the conductor 23 upon the 1111--
tial energization of 1olay 2.
The frround which 1s extended thro ugh

the 1101113 hand normal contact of relay OG
and the I*w*ht hand alternate contact of we-

37 which, 1n 01031110 1ts contact, extends

saic orouﬂd to one termma,l ot the relay
o4, The other terminal of relay 84 is also_
connected to the orounded conductor

36 and
therefore relay 84 does not energize at thls
time. Upon the 0pen1110 of the right-hand
contact of relay

15 101‘110?@(‘1 and t

;;;:.::e*es in series with relay 37, the latter re-
Upon the closure of the right-
h: 11“1(1 alternate contact of relay 34 and the

opening of the right-hand ﬂo:z*mal contact

thereof, relay 87 rele&ses and relay 84 locks

throueh said 1’*1011t hand wntact the -

mstanco 38, the outer right-hand conmc,t of
relay 27 “11‘1(:1 the mlddle right-hand normal
contact of relay 28 to -gr oundﬂd battery.

The velease of relay 29 also removes ﬂmunﬂ

normal contact of
thereon is extended to Lhc couniing rela y 40

29. Upon the which ithereupon energizes to plbpa]e an

The ground
on this conductor is extended to 1@1&@? 35"
(Fig. 1), the other terminal of said relay

: condue;m-
lay 29 also effects the energization of relay

the ground Connecuu[
to the first ment 1011@(21 tﬂrmhml of 1‘{31&13{ __
thereupon relay 34 enm—'

veing momentarily held energized in

this cireuit. Tor 111111.;,1.1 of relay

ope
18 momeptarﬂy held energized through the
right-hand normal contaut of relay 24 Up-

contact of relay 24, relay

ground on the cond
_ wmdmﬁ and 1*1ght- mnd alteumte contact

from the inner left- hand alterttaue contact

thereof and thereupon counhng IEIdVS .:j(JL

and 31 restore.

The meczmmsm is now in condition to le—' o

ceive the series of impulses corrvesponding to
the units digit of the called line.

the first interruption of ‘the 111'1@, circult and

consequent deene}_mmtmi’* of relay 21, c11’-'_—’.
cults are est: bhghed for relays 26 and **ﬂi ana
mﬂ counting relays 30 and 31 as pwuously:

descrlbe{: ihe enierglzation of counting re-

lay 80 transfers the mnduum e\Lendhm to
the junction point 25 through its right-hand
alternate contact, the left-liand nmmfﬂ con- -
‘tact of the upper units counting relay
to grounded battery thrmmh the wmdﬂ’m of
._Lhe lower or tens counting 1‘ehy 40, Thel e-
Jays to the conductor 33 leading to the left-

fore, upor* the second 11119 rruption of the line
circnit 1n response to the second impulse
transmitted and Ulb .:L(,{)T‘d closure of the
relay 21, the ground

energizing circuit for counting relay 39,

In the

©ase assumed this units digit is 2 and upon -

L}D.

'm__

GO

which is 1ntially shunted and then enermzed-

1n the same manner as described in connec-
tion with the other 60111111110 1*81&37‘3

Jowing the ener gization of relay 21 at the

{ermination ot the. second 11111311159 relay 26
releases as previously set forth and a cireuit
is then established extending from ground

Fol-

thourrh the normal contact oi relay 20 the

right- iL_md contact of relay 29, the mner
L,.tL hand alternate contact of relay 384,

which has been pr evumsl; locked, the 1‘1011t~
.ha,nd normal contacts of upper 001111111 o Te-
49, the right-hand alternate con-
tact of counting 1‘61& 39, the conductor 43

1) to

fays 41 and

and the 13»111111110 of re lav 44 (Fig.
orounded battew The latter relay ener-
gizes and locks ﬂllOHGh its left-hand con-
L,;t,ct to.ground at Lh_e _conductor 36. The
43 18 the second of the two

conductors in the two groups of conduc-

tors, each in the principal divection of a two
COO01 (‘1111.::.1,@ system.
trom the

OT - mliw 57 Lo eateiﬂ saxd Gmuﬂd throuOh

'Lhe outer left-hand altein: z,t% contact of re-
iay 34 to one tu"muml of the relay 24, the -
.- other telmuml of which is connected to the
36 to thereby shuunt the 1“".[@] Te-

conductor
lay.  After the release of relay 29, the
eround 1s removed fronr the frst nwntmned

24, whereupon this relay
ates in series with the rvelay 87 which

on the closure of the right- hmm alternat‘.
5{ releases and re-

Jay .24 locks in a circuit extending from

The ground extended
right- hm‘ld No1 "111{11 contact of re-
hy Zo_also' wgain causes the energization

ietor 36, thT*OUGh the

100

110

115

120
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the outer
olay 27 and the mid-

dm ems’mnce h
nmct ot 1

of 1 {"-‘1.:{”’ ,.A-

i igghi hai

dle nﬁh‘f ha 2d normal contact of relay 28

't )

29 disconneets the holding ground from the g
ener leed counting mlm*m whereupon these
and 44

.ll"

erounded battery. The release of relay

:}
5193

181.:1”‘1;‘3 restore Lo 3 ﬂ{}ll]dl Relays

| ATE NOW ene“ﬂurﬂd and locked and the sub-

90

)
b |

“and removes the 1*‘*L1Lm from the }111(1(:11“"

30

85

| _n switchhook at the calling

- Lo open tl

40

~geriber’s  lines
10

of relay 2
28 encvgizes and locks through its 1ight-

The fmmmd O11 conducwl S

1“’1 ready . for connection
ntac tcs ot 1@1{1*:* 7.

e comp! lete 1elL11&fe ot el

lllx Tlﬁll C
effect of tl

e 1y a9 is
here deser H3

ed, it iz to be n Qtad_un-t. be;_o_rf:
this takes place, a test.of the called line 1s
made. | - o

condition 18 _
1 vird conductor of
e extended through a

i+ the ]111“'1*‘ 'b?; 5y, this
med 0y "H@U‘l(i on the
id line vi]_}Jl will b

uf.‘_

corresponding contact oI 1(41{,95 35, the inner
relay 44, the condue—_
wter left-hand alt eﬁmu‘te contact -

fe

rioght-hund confact of
t()i. 45, the ©
of relay ,_J W,m(JL 13 still energized, the 1n-
ner normal right-hand contact “and W[‘ildl 10
5 to Qrou nd and L“atimy

hand fthelnaw contact to the conductor. uG

j ight-band normal contact to effect the ve-
lease of relay 34 and pr event velay 24 fromn

ener o1z1ig as above deseribed. The 61051=’1G

- of L]m o ff- lmntl wntmt of relay 28 L,{m*]euts '
a source of busy t _
ealled subseriber’s hﬁtf ery feed coil *’"9 from

» busy tone 1s um.u:

ne to one winding of the
whence, by induction, the
mitted to the (,aﬂmﬂ subscriber.
Upon the topmuﬂn of the receiver upon
substation in re-
sponse to this busy tone, 1(:1 Y 21 releases

which, after an inteis 511 opens 1ts contacts.
3 1s ther f:-upon
Ch%onmctod from the eonductor 36 to cauw

the release of relays 28, 35 and 44 Whmh

" have been previously locked to this con-

45

50

ductor. The deenergization of relay 22 also

~disconnects or o..md on conductor 28 from

the eondu&or 18, whereupon relays 12, 15,
16 and 17 release.

normal condition. | _
Assuming that the caﬂed lme 1S 1dle N0

ground Wlﬂ be found upon the cond uctm 45
to energize relay 28. Theretfore

929 1s fu.aly 1eleqsed3 oround 18 extended from

Clay 29, t
9D '
85, and
“the cal
tery.

the outer right-hand 1101‘11111 contact of re- -
he. conductor 45, the inmer right-
act of relay 44, a contact of 1elay

hand con: .
the winding of cut-off relay 46 of
ed subscriber’s line to grounded bat-

~cireuit places a busy potential on the called

K

subscriver’s line in a manner well known in
the art and prevents seizure thereof by any
other Iine. At the same time the Gl"OLllfld 1S
extended from the inner left- hmd normal
contact of relay 29 through the left-hand
alternate GOllt‘th of relay o4 Whlch became

~L1th01101“ the

- de-

lielay |

phueunon release.

e energlizing cireult ror relay 22

his rec
the exaepuon that 1&1:;13? 20 18 enermzed n-

~ The cucmt 1S NOW 1N 115 ;callmo* subscriber by

, when relay

The energization of 1"61‘137 46 1n this

1,515,674

energlzed when relay 28 f‘uled to operate,-
the winding of relay 47, the outer right-

and the middle
of relay 28 to

Hand Camact ot 1‘@1‘11? [2in
right-hand normal contact

ounded bﬂtbery Relay 47 energizes to
connwt ringng current thl‘mwh the wind-

ing of relay 48 and normal left-hand con-
-"tae ts of relay 27 to the called subscriber’s

While the ringing current is being ap-
plied to the mlled subscriber’s line,

line.
suf—-

75

ficient current does not flow ’Lhmunh the

winding of relay 48 to- energize the same,
but upon the removal of the receiver from
1ts SWltcthOk at the called substation, this
current is increased and relay 48 thereupon

operates. - It will be noted that prior to the

ener mmtmn of relay 48, relay 27 1s shunted
by current from the conductor 36 connected
“to both of the terminals of the winding of

said relay but, upon the operation of re

QY
48, this curmnt 18 removed from one of -

he

{elmumls of relay 27 which thereupon op-

evates over a circult traceable from grounded
battery through the resistance 50 and the
Win dnw oi‘ fela s 27 to ground on the con-
ductor Fhe, Opemtlon of relay 27 dis-

--connects batter iy from one terminal of the
relay 47 which thereupo‘n releases.

connection of battery at the middle right-
hand contact of 1@1@,}7

rough the left- hand alternate contacts of

said mlays to the called subseriber’s line and

“conversation may now proceed between the
su bscribers.

28 drom the outer
right-hand contact of relay 27 also opens the
lodmw circuit for relays 24 and 84 which
The energization of re-

lay 27 extends the link on trunk circuit 19
Tt

80

85

90

This dis- .

100

The cu*cmt 1s now Iin Lhe same 0011d1t1011 -

as existed just prior to the descr 1ption of the
release when the calling subscriber replaces

1ver upon hearmﬂ the | busy tone, with

stead of relay 28 and cut-o
energizea.

At the termination of the GOIlT.Tel‘S‘Ltl()ll the
replacing his receiver
upon its swﬁchhook effects the release of -
the relays as premously described 1n addi-

t relay 46 is also

sire & connecuon to central office, the re-

105

110

tion to relays 27 and 46 as Wlﬂ be under- 115
; %tood by retemnce to the previous descrlp-
t10n

Should the subscmbel at substation 22 de—.

noval of the receiver from ts SWltth(}Ok 120

energizes the line relay 1 which initiates the

same operation as previously described to
extend the subscriber’s line through contacts
of relays 15 and 16 to the trunk or link cir-

cmt 19 extending to the mechanism shown in 125

- FHigure 3. 1t will be recalled that upon the

enewlmtlon of relay 14, a circuit i1s estab-
lished for the cut-off rehy 17 which discon-
nects the line relay 1 from the subscriber’s

L::sop S0 tha,t this relay releases to remove 130
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ground from the conductor 4, 5 d,nd 9 Thc
seizure of the mechanism 20 causes the ener-
gization of relays 21 and 22 so that ground
flcm the right-hand normal contact c:E Te-
lay 10 1s e}{tended over the conductor 18
to hold relays 12, 15, 16 and 17 energized.

In order to securc 8 connection tc 4 cen-
twl ofiice trunk, it is necessary for thc call-

ng subscriber tc dial the: szt 0 to t"*"znsml‘r :
ten impulses to the mechanism of Fioure 8.

In response to these impulses, 1e1f1y 21
vibrates its armature and upon each sueces-
sive closure of the normal contact of said
relay, a pair of the counting: 1"ela§rs 1S eéner-
oized.
1 ansmitted, counting relays 51 and 41 are
energized and upon the closure of the left-
]mnd alternate contact of relay 51, a circuit

is established for the transfer relay 10 from

grounded battery through the winding of

said relay, the conductor 52, the lcft-hfmd

alternate contact of ccuntmﬂ relay 51, the
left-hand normal contact of relay 4 the
right-hand contact of relay 29 and the I‘I“’htH

h*md normal contact of relay 26 to 0‘1*01111(1 |
1t being understood that relays 26 and 29.

function in the same manner as previously

described. The energization of relay 10 first

removes ground frcm the right-hand con-
tact thereof and in so doing causes the re-

lease of relays 12, 15, 16 and 17 which, at
this time, are benrwr he]d up by ground on

conductor 18 which is joined to the conduc-
tor 23 through the outer right-hand con-
tact of relay 22. The releasc of cut-off re-
lay 17 again connects the line relay 1 to the

subscriber’s loop and this latter relay again
Tine

operates to again identify the calling
and connect Q:round to the conductor 9 which

is now extended through the left-hand alter-

nate contact of relay 10 to relay mechanism

associated with the first idle trunk leading

to the central office. Tor purposes of- con-
venience, only one central office trunk is
shown 1n Flfrurc 1 and assuming that this

trank 1s 1dlej the ground on conductor 9 is

- extended through the normal contact of re-

50

mg of relay
“contact of rclay 54 and from thence over
conductor 5 to ground through the inner

lay 53 and the windings of relays 54 and
55 to grounded batterv o energize these re-
lays. "The operation of relay 54 establishes
a c1rcult extending from 9;1"ounded battery
through the Wmdmﬂ' of relay 53, the wind-
50, the outermost 1"10*11t hand

left- hfmd comftct of hne relav 1. Another
circult is established in series with the re-

lay 53 through the winding of relay 57, the

60
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‘next to the outermost left- hand conta,ct of

relay 54, the conductor 4 and the outer left-
hand contqct of relay 1 to ground. Relays
53, 56 and 57 energize and Tock temporarily
to O'I'()Hnd at the contact of relay 55.
enerm:?ctmﬁ ot relay 53 opens the circuits
:Ecr relays 54 and 55 but relay 55 does not

in response to the tenth impulse.

The

release until omund is returned over 'Lhe:._ -
third ccnfhmtcr 58 of the central office

trunk,
circuit is again cstablished for cut- c‘f relay

17 tendmg through correspondi ng con-
tacts of relays 57 fmd 56 to glcund ‘1t the
contact of 1clav 55. The energization of

relay 17 agamn- disconnects the 1111c relay 1
from the quLscuLcr s loop to remove. m*cund o
from the conductors 4, 5 and 9. S
The foregoing operation takec phcc bc—_
tore relay 29 (Figure 3) has opened its

‘When relays 56 and 57 energize, a

70

%

right- hand contact through which relay 10

15 maintained energized. Ina%much as - the
operation of the rehy mechanism associated
with the cc:ctral office trunk has now been

effected, it is no longer necessary to main-

tain the transfer relay 10 energized and
therefore upon the release of l*el‘ty 29, the
clrcmt for said relay 10 is ct)cncd and this

relay 1s.thereupon released and the mech--

ANISIM assocmtcd with the trunk or link cir-
cuit 19 is again in its normal condition.
energization of relays 56 and 57 extends the
alhno subscriber’s line through contacts of
said Pehvs to the talking conductcrs of the

‘central office trunk cireuit and 1mmediately

upon said extension of the line, relays at the

central office, well known in the ax

erated to G'I‘Ollnd the third ccnductcr 58 so

that upon “the release of relay 55 after an
interval, the locking grcund flt the contact

thereof, for relays 56 57 and 17 is trans-

ferred to the ccnductor 58. Tt will thus be
seen from the foregoing description that in

-estabhshmo a. connection from a subscriber

to central oﬁice, the relays 1 and 17 are
irst ‘employed to tcmpcmrlly utilize the
trunk or Iink circuit 19 and then to effect
the completion of a direct connection from

‘the calling line to the central office trunk.

Tt is believed that the release of this con-
nection will be fully under s‘rocd from Lhc
foregoing dcscrlptlon -

‘What is claimed is:

1. In a telephone system, a subscriber’s
line, a line relay therefor, a link cireuit, a
trunk, means controlled by said line relmy
for conncctmw said line to said link circuit, a.

~subseriber controlled switching device for

disabling said connection, and means there-

- upon ccntrolled by said line relay for con-

necting said line to said trunk.
0. In a telephone system, a subscriber’s

line, a line relay therefor, a link circuit, a

trunk, means controlled b said line reh
for connectmo sald line to sa,ld link circuit, a

The

80
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80

't, are op-

96

100
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115

120

subscriber controllcd sw1tchmo* device for' |

disabling said ccnnectlcn and means there-
upon controlled by said line relay through
sald switching device for connecting sald

line to said trunk. _
3. In a telephone system, il subscriber’s

lmc3 a link circuit, & trank circuit, switch-

ing devices having pcrma,nently pmred pn—

125

130
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_-"mal"'y and sec(mdary contacts for extendmﬂ*
~said line to said circuits, a
cut-off relay
under control of said line relay for actuating
one of said devices to extend said line to_
said link circuit, means responsive to said

individual tG said line, means

extension of sald line for operating said

“cut-off relay to cut off said line relay means
associated with said link circuit for discon-
11ect111g said link circuit from said line and_--
 causing the deenergization of said cut- off re-
- lay and means. under control of said line

“relay and said last means for actuating

another of said devices to extend sa:td hne to

said trunk circuit.

ing devices having permqnently pmred pri-

mary and secondary conta,cts for extendmg

line relay and a -

said cut-off relay,
circuit under control of said line relay and

'1-',515',674 .

~said line to said circuits, a line relay and a
_ starter
wire circuit under control of said line relay

cut-off relay individual to said line, a

for actuating one of said devices to extend
said line to said link cmemt means respon-
sive to said extension of said line for o op-

erating said cut-off relay to cut off said line

20

relay, a relay asqoclated with said link cir-

cuit for dISCO.ﬂIlE',GtHlG said Hnk cireuit from

said line and causing the deenergization of =

and 2 second starter wire

said last relay for actuating another of

30

sald devmes to extend sald lme Lo sald trunk

- - circuit.
4. In a telephone system, a SleGI’lbel'S
line, a link circuit, a trunk circuit, switch-

In w:ttness whereof Ig hel eunto Subscl ibe

_-m name . this 20th (}hy oi December A, D

1920
CHARLES L. GOODRUM
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