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To ail whom it may concern:

Be it known that I, Jases L. McQuarrie, a citizen
of the Umted States, restding at Oak Park. 1n the county
-~ of Cook and State of Tllinois, have invented cerfain new
5. and uselul Improvements in Measured-Service Systems
for Telephone-Lines, of which the following 15 a speci-

fication. | | o
My invention relates to the measurement of tele-
phonic service, and has more particularly to do with the
seleetive registration of telephonie calls originating in

10

“any one of a number of subseribers’ stations connected

“with and =erved by a single telephone ine.

Where charges for telephonic service are hased upon
the number of calis made by a subseriber, and several
subsertbers’ stations are served by the same telephone
Iine, 1t becomes necessary, 1n order correctly 1o appor-
tion the charges among the various subscrthers, to pro-
vide for ascertaining at which one of the several stations
of the line each call originates, so that it may he entered
up or charged against that station: and, when the iden-
tity of the calling station has been determined, it s
desirable to provide suitable registering mee hanism

“associated with the line for enabling the ealls of the
different stations to be separately recorded and totaled.

In the =ystem of a prior patent,
August 2,
g 2 connection register for each station with the line
at the central oflice, and providing meaus at each sta-
tion for automatically determining the operation of the
register -corvesponding with that station in the act of
initiating 2 call, the registration being effected hy means
associated with the cord eirvcuit through the agency of
which the call isanswered.  Such a system has the ad-
vantage of insurtng against the eall being eharged to the
wrong station through the ervor of the opermtor or
through the subscriber misiniorming her as to his tden-
tity, and. H 18 to a system having these general char-
acteristies and advantagesas features tlml the inven-
tion of my present upplication relates.

In accordance with the embodiment of 1z
herein desertbed and illustrated I determine thu selec-
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tion and operative connection with the line of the con--

nection register at the central office corresponding with
a particular substation, by means of a enrrent conirol-
ling device included in the bridge of the line at one of
the substatiors which includes tite telephone and s
, controlled by the telephone switeh hook.  The current
cvontrolling device which 1 prefer to employ is a high
resistance, or like current reducing means. which, by
its inclusion in the telephone bridge. reduces the cur-
rent How in the line when the telephone istaken for use
to the pomnt where it is insuflicient to actuate reeister
- selecting mechanism provided at the central oflice,

435

30

1904, these requirements are met by assoclat-

.I’

v invention |

ter mn(“-pundm" with the calling station in operative
relation with the line: while the current when the other
statiom calls is adapted to be sufhicient o operate the
selecting mechandsm, as well as the ealling signal, and
thus serve to disconnect the first register and opera-
tively assoeiate ancther regisier with the line.

“To prevent the curre! reducing device included in
the telephone bridge at the substation {froni interlering
with eihicient telephonic transmission, I prefer to asso-
ciate with it mechanism which operates, after the de-
- vice has periormned its function, to neutralize it, or re-
move 1t fromv the telephonie eireuit,

I will describe my invention more particularly by
reference to the accompanying drawing, which is a dia-
grammalic representation of a telephone line equipped
in accordance with my invention extending {-om two
stations tox central office, and there adapted for connec-
tion with another telephone line through the medium
of a connecting cord circuit.

As illustrated, the telephone line may extend in two
linubs 1, 2 from two stations A, B to the central office C
where 1t 1s connected with the spring jacks or connec-
tion terminals ¢, and has a normally closed extension

+ through "he comlacts of a cut-off relay d to the polesof o

central hatiery 7, the winding of a:hine relay ¢ and one
winding of a zelecting relay f being.ineluded in the ex-
tension of hmb 1. One of ihe pule% oi the central hat-
tery. in the present instance that associated with limb 2
of the line, may be connected with ecarth or a return
condductor, inaccordance with the usual praetice.

ciated with different parts of the ecircait, for conven-
lenee of dlustration; bat it will be understood that

these may be, and in practice ﬂr(lmarllv are, one and
the same battery.

Associated with the line at the central office are a
number of connection registers which may correspond
in number with the stations connected with the line.
In the present instance two desigpated g and k are
shown, one for station A-and one for station B. The

merely a diagrammatic one, the registers shown being

t of a type familiar in the art, and. comprising an electro-

magncet adapted to effect the advance of a counting
train, mxdicated at ¢ and 24 by Ineans of step-by-step
“mechanism operated by the arm‘lture of magnet. In
the tvpe shown in the present instance, the magnet of

| cach register is provided with two windings ¢/, g° and
I, I, respectively, the windings g7 and &7 Leing adapt--

ed 1o offect the prunary actuation of the cegisters, while
windings g°, ]2, respectively, are closed in contacts
o, ## when the registers are actuated to retain the

while auﬂiuent to disilay the calling awml, the non- | register nwchanmm in its operated posmmn.. e

representation of the connection: registers lierein is’

! operation of the selecting mechanism leaving the regis- 955
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. ductor 11 has two branches 12

The (*Ir(‘tut by meanf: of which the connection rogis-
ters g.and afe actuated is associated with the connees
tion terminals ¢ of the line, and in the present instance
is a branch 11 of conductor 10 which is connected to the
test sleeves or thimbles of the jacks and extends to
earth through the winding of cut- off relay d. Con-
' and 13 in which the wind-

ings ¢! and k', respectively, of the two connection

registers g and h are included, the two branches helng

10

19
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adapted to be closed.alter :mtlwl} in the switeh con-
tacts f° of the selecting relay /. Branch 12 including

‘the winding of connection register g is nurmally con-

pleted in the resting switch contacts of relay f, and is

~ therefore in operative re dation with the conneetion ters

minals of the line. When:the armature of relay fis at-
tracted branch 12 1s HltLI‘TuptP{l and branch 13 contain-
ing the winding of connection register & is completed
instead, a part of the current which may be tlowing in
conductor 11 being diverted to carth through conductor
14, which includesa winding f* of the relay f, thus serv-

 ing to maintain the relay actuated and the circuit of
~ branch 13 closed so Jong as current is supplied through

¢b
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. ment of Lthe armaiures.

. traversed by curr(mt fiowing in the line.

conductoer 11. .

- Winding f" of selecting reLn f.. as has been heretofore
mentioned, is included tugetlwr with the winding of
line relay ¢ in one limb of the line circuit, so as to he
The wind-
ings are so proportioned, however, to the parts that
they are adapted to energize that a predetermined flow
of current will cause both to actutate their associated

“mechanism, while less than the predetenined flow

will cause the operation of the lin< relay but fail to op-
erate the selecting relay.

resistance of the winding, or by regulating the adjust-
I also find it convement to

make the sclecting relay f of a type that is rendered

10

sluggish in its response to the energizing current, as by
providing an armature of relatively large mass pivoted
before the magnet in a peculiar way, asshown.  Thigls
to prevent the response of the relay to nomentary 1m-

pulses of current caused by accidental ¢losures of the
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cireutit in the course of making connection.

A line signal, shown in the present instance as a

miniature incandescent lamp, [ ix associated with the

“anawering jack of the line, in accordance witli the dsual

practice, and is included in a conductor 15 extending
'.betwven the poles of the central battery i and con-
trolled in a normally open contact of line relay e. The
conneciion of the line r lay with the line, and conse-
quently the illumination of lamp ¢, is controlled in con-
tacts of the usual cut-off relay d included in conductor

10 connected with the test sleeves of the connection
" terminal . .

55

. Inordertobring abuut theactuation of register select-
ing relay f when a call is established at vne of the sta-

 tiops of the line, and not when the call is made from the

- $0.

85

Mhei station, 1 provide at one of the stationy, in the
present instance station B, a peculiar onganization of
circuits and apparatus whi(._h causes » different elee-
trical condition of the line circuit when substation B
~ callsfrom that when substation A calls. :

. As has herctofore been stated, the winding and the
moving parts of relay fare so ad]uatcd_ that the circuit is

sctuated only by current flow of 2 predetermined value

This result may be effected |
_in any convenient manner, as by varying the turns and

869,450

in the line circuit, any flow less than the predetermined
wnount not affeciing the relay.. I therefore, in crder to

cause relay f m:wmatlc'all}r to distinguish between the
stations calling, pruvide an organization at substiation
B which serves to reduce below the predetermined
value the current flowing in the line when the tele-
phonu at that station is taken fsr use; while, no such
provizion heing made at substatuon A, the act of taking
the telephone for use at that station creates a condition

of normal curren: flow in the line which is so regulated

as to be sufficient to actuate relay f.

The equipment at substation A comprises the usual -

telephone transmitter, induction coil and condenser ar-
rangred in a bridge 9 of the line, together with the usual
bell included in a grounged branch to earth or a return
conductor from one Emb, in the present instance limb
2. of the line. The equipment of substaticn B includes
like parts arranged in like manner in a bridge 7, to-

gether with a bell in a branch {rom limb 1 of the line;

and in addition comprises the current reducing appara-
tus which will be particularly described. This, in the
present tustance, consists of a relay a having a low re-
sistance winding a' and a high resistance winding a?,
together with a resistance coil b interposed in the
bridee 7 of the line with the telephone apparatus here-

tofore mentivned. The resistance of the winding a*

may conveniently he 12 ohms (preferably shunted with
a non-inductive resistance of 100 chms,—mnot shown),
the winding a2 may have a resistance of 1000 ohms, and
the resistance of the coil b may be 2500 ohms. The re-
lay has normally separated contact members ¢* which
control a conducror 8 adapted to complete a short ¢ir-
cuit about the high resistavce winding a® and the re-
sistance coil b when the relay is energized, the low re-
sistance winding a' being allowed to remain in circuit
in order to maintain the energization of the relay. As
is indicated diagrammatically, the relay a is preferably
polarized in vrder that it may be responsive only to
current flowing in a certain direction in the hine, so that
it may more conveniently be controlled from the cen-
tral ofhice. N

The line with which I have a%umed the line extend-
ing from subatations A B is to ve connected, extends
from substations D E in two limbs 5 and 6 to connec-

" tion teriminals ¢! and the-usual line signal apparatus at

the central office. The line signal apparatus is repre-
sented in the present instance as comprising a line relay
¢ controlling a line signai or lamp.- ¥/, and controlled in
turn by the urual cut-off relay d’. Current for the gc-
tuation of the relay and the signal is derived from the
central hbattery <. The telephone lines are adapted to
he connected together, in the present instance, by a
connecting cord circuit terminating in an answering
mug o and « calling plug o’ arranged for insertion in the
connection terminals of the two lines.  The connecting
circuit proper extends in two conductors 3 and 4 be-
tween the tip cad ring cuntacts, respectively, of the
plugs 0 o7, windings m! m? and »:® m* of a repeating coil
m being preferably included in the conductors 3 and 4,

respeviively, while hetween the windings of the repeat-. .125,_

ing coil is a bridge of the circuit including thé gentral
battery 1.

It will be noted that the line circuit 1 2 and the con-
necting cord circuit 3 4 are so arranged that the direc-
tion of the current flow in the line will be reversed
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869,450

when connection is made with it by the insertion of a )

connecting cord plug in any of its jacks; thas, while

limb 1 of the line is normally connected with the nega-
0

tive or free pole of the central battery and hmb 2 i !

operation of switch or key s or when the current s in-

The operstion of the systent of my fnvenion is ax fol-
Tows: Assumie that the sub=eriber at station L wishes 1o
he put in conmugicaiion with the snhseriber af station
1. [le Gt tukes his telephone Trom 1= ook, which

ing through the winding of thie operators Fegisfer r,

.

connected with the pesitive pole or carthed pote. when | completesihe civeanit of the Jine theouaeh ridge 8 to por- 70
© plug o is inserted in one uf the jacks of the line, Timb 1 ¢ mit current to How frean tize central haviery by way of
comes into connection with the positive pole. while (Lo wie e of the fine relay e amd the windding £ ot the
Ximb 2 is connected to the negative polc. This is for | selecting rewy £ Thisactuaies the Hne rekiy lo close
the purpose of bringing about the actuation of the pe- | the cireuit ana effect the thaccinatien of line lamp /L
10 larized relay a at substation B to short circuit its high | and. the resistauee inferposed by the ansmitter and 79
resistance winding and the resistance coil & when con- | Liduction eoil to the fow of cnrrent theough the bridge
nection i+ made with the line, | | 0 a1 the substation beiny slight sufficient eurrent flows
| The connecting cord cireuit s equipped in the usual | over the cireuit of the lize fo'canse the acetuation of re-
manner with a listening key » fur enabling the operater | lay /o When the relay [ adtraets ivs artuature normally
15 to bring her telephone apparatus into association with | closed branch 12 through the winding of connection reg- 80
.the circuit, and with ringing keys b on? arranged to j isier gisintenupted. and branch B throngh connection
aoply current from generator p o ane or the other of | vesister L is closed in iis stead. while at the =ame time
- the limbs of the line to ring selectively cither the sta- bmanch Hocontatning the loeking winding [# ol velay
"tion D or station B. The circuit is aloo provided with | /18 bronghl into sperative contieetion with the tes
20 subervisnry I'Eiuyﬂ k k' connected 1n the :mmwriug hali I sjeeves nl'_Iln' j:t{*kﬂ . The operator ubon oh-erving 59
" and the calling half, respectively, of the cord civeuit, | the ithoeinatien of lamp ] iuseil= the answering plug o
" and controiling supervisory signals or Bunps 12 FLo1e-  of the pair of coids into the assaclated jack. tous es-
spectively, through the medinm of resistonces J 7 - | tending conducetors 1 2 4 the Hne o conductors 3 1 ol
cluded in the signal sirands 16 and 17 respectively, of | the cord circutt. e 2 the sae time cousing eurrent
. 93 the answering and calling cords, | from the contral baitery 7o lew by way of conduetor 1690
- To enab]e'the uperator 1o actuate the ]r:‘:rliruhtr con- | oof the cord cirenil 1o the test sleeve of the jaek in which
nection registgr which is ﬂllinlimtir:ﬂ]y selected and | the ]ﬂng i< in=ertend . aad thience Ir}‘ way of the comvge-
brought into vperative relation witl the line by means | tors 10, 11 B and T to the ent-off relav o, the fock-
of the apparatus heretofore deseribed. 1 provide actu- | ing winding f- of the selecting reday Sand the windhing
" 8¢ ating means assaciated with the cord cireuit, compris- | A ot the connection revister oo The cut-ofl 1elay i 95
| ing, in the present inatance, 2 suitable source of current. | thoreupsi actoated todisconnect ilie normal extension
"t adapted when applied thereto to encrgize the connec- ;o (he line throueh the Ene relay wnd seleeting velay to
tion registers and aswiteh or key s for applyving current ; the central battery, while the loeking winding /<ol the
from the source { through the mediti of condactor {8 to selecting relay L is energized to keep the armatuare of
" 35 the sleeve or body of answering plug o and thence by that velav from falling beek, now that the flosw of car- 100
way of the sleeve or thimble of the jack and its asso- 1 vend tivigh winding /7 Lhas heew interrapted. .\ por-
ciated conductors to one or the oiher of 1he registers, vion of the current flows irongh winding £ ol connee-
" In accordance with well known prac o Linelude in | tion register b but . as Bas heen hereinfore <tated, ths S
conductor 18 an electro-magnetic service meier vy eotil- suilicient e entse the tegister to operate. When thie
40 mon to all the cords in the operator's pusition, to regis- | operator, by means ol v listening keyv p has learned 100
ter the total of all the separate registrations which may 1 that the subserilor wighes connection with sub<tation )
be made by the individual registers of the linestermi- | she depressesringing key o7 which applies ringing enr-
nating on that pusition: and associate therewith a pilor | renis ta inh 5 o the Hoe fo ring the Betlba that subsia-
lamp P having its actuating civeait 13 completed 1o D tion. I the “ith=eriler does not respotd no elurge or-
45 light the lamp upon tlmuput‘nlinuul'llw. register r. The a dinarily is made. Il hedoes respend. Lhowever, ami 110
current which dows from the battery { 1o the hixdyv of the Ccompnniceation with the ealline <ubseriber 1= had, the
plug o by way of the third strand 16 of the answeinng L operater reaisters a charge against the calline sub-
cord and thence o conductors 10 and 1 and either 12 or 1 seriboer by depressing switeh or key s assoctated with
13 when tle answering plug 1s inserted in one of the | the conneciing eords, 'I‘h_t'tlt'[u't*:-aﬂiunul' this keyv eone-
50 jacks e while suflicient (o bring ahout the actuation of bletes the civenn extending trotan e sonree of current £ 119
| {'ltl-ﬂﬁ I't‘-lil.}' ff, Elml fo lll:-.lilll;lill l't']:l}'fu]n-‘l“.lll:‘-;l whien [t the t'nnlu't'linn I‘{,'_t:;i:-'lt-l' . rnt‘l'l*:-']mlulinj_{' u*ilh sihs-
the vircuit through its locking winding isoned closed, 12 1 tion AL by wav of conductor 18, the body of the answer-
insuflicient of itself to actuate the connection register ¢ i ing plug and the sleeve of the jack in which i ix insoert -
or & to which it isapplied.  But when current-from the | od. conductor 10 and HL the altermative confact of se-
55 source ! is applied to the xystem of conduetars by the | lecting vetay / el conducter B3 the Curren; also pass- 12
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~creased o the reguisite amount in any other matners 1 The current which s thus caused to flow i= such as ta
- whichever connection register ix in connection with i aetinie connedion featster B the register heing madn-
conduciors 16 16 and §1 ixactaated  and. upon heingac- | taiged in its gpotated position during the pest ol e
§0 tuated. closes its cireuil g° or bE. as the eaze may he thas C 4ime that the prug venmins in the joek by the action of 123
Tocking itself in it actinted porition. M the same | fockinge wiinding A5, Toae current {low that actuates
time the flow of current from souree 7aclantes Ve eegn- ' register B alro eans=e: Uy opesation of the GPeTATOLNTS Pog-
mon register which. in tur, closes the cireuit of and | ister 2 which in operating heings abon the amina-
iMuwnzinates pilot lamp 7' thus indivating to the opey- fHon of kunp 7' and thes indicaies 1o the operator that
£5 alorthat the I'Egiﬁlnltiull has beea made, L the call has Leen recorded. Supervision of the comaee- 130
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tion is had in the usual manner through the medium uf

supervisory lamps 12 and B, and when the connection 18

“taken down all the apparatus is restored to 18 normal

10

19

condition.

When the call is from substation B, the subseriber in
taking his telephone from its hook completes the

biidge 7 of the line, whie', howeves, in this case, in-
cludes in addition to the iransmitter and induction
coil, the windings of relay a and the resistance cotl b,

the resistance thus interposed to the passage of current

from the battery reducing it to loss than the amount

required for the actuatiop of selecting relay f. The
result is that while line relay e, which is more sensitive,

is actuated to cause the display of-line signal {, relay-f

is not operated to switch its locking Winding-f"’, and

' the register hnto copnection with the spring jacks of

the line.
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"made with the line.

Instead the normal connection of regsiter ¢
with the test sleeves of the jacks 1s uninterrupted, so0
that when the operator responds to the line signal by
inserting the answering plug of the pair of eords o
the answering juck of the line, selecting relay fis dis-
connected, and register ¢ left in position to be operated
by an application of actnating current frum gencrator |
to the sleeve of the jack, in the manner described in

connection with the call originating in substatior A. |

The office of the high resistance included in hridge 7

‘at substation B ends with the prevention of the opera-

tion of selecting relay f, and aiter conne ction is made
with the line it 1s desirable that resistance be removed
or neutralized in order to prevent it from interfering
with the- proper transmission of telephonic currenty,

and the proper supply of current for the operation of

the substation transmitter. This 1s effected in the

~pregent ingtance, as has hereinbefore been deseribed,

by employing the polarized relay @ adapted to respond
only to current flowing in oae dircction, and organiz-
ing the circuits at the central-office 1o cause a reversal
tn the direction of current flow when connection 1s
The consequence is that when
the operator, in regpending to the line signal I, inseris

. the answering plug o into jack ¢, relay a is actuated,
. and, in closing its contacts, completes conductor 8,

qistance coil b, only low resistance winding «! remain--

49

<hich short cireuits high resistance winding ¢? and re-

ing in circuit to maintain the encrgization of the relay.
The same action takes place whether it be an answer-
ing plug or a calling plug that is inscrted into a jack

~ of the line, and consequently the high rosistance ab

50

substation b is operative only when it is required in
initiating a call to control the actuation of selecting
relay f, and is thereafter removed from the circuit.
Althongh partic.larly uscful in connection with two
condtetor or metallie eireuit telephone lines, wharein

it enables the earth or return connection at the substa- |

85 tion for the operation of the register selecting mechan-

| to be dispensed with, my invention is also apph-
' ble to single conductor or 8o called “grounded”
4nes, and, in fact, provides & particularly convenient
method of accuring antomatic selective registration in

#8 counection with such lines.

" 1t is also obvious that my inventton may be prac-

tired and its advantageous {eatures ‘realized 1 em-

bodiments employing other than the specifie mech-

gnism provided in the present instanee o reducing or
85 controlling the current fiow in the meta
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| the line and for selectively responding to the same o

govern the asscciation of the registers with the line;
and it therefore is not to be considered as being limited
to the particular arrangement disclosed. .

i claim: L

1. The comhination with a telephone. 1ine extending in
two limmbs from a plurality of cubstations fo a central’
office, of means thereat for making conpectiok with said
line, a connection regzister associated with said line at the
central offive, electrically actuated mechanism for Lringing
said register Ioto operative relation with the line, an
actaating civeuit for said mechanism adapted te be com-
pleted at said substations jn the uct of taking the tele-
phone for use, and controlling means in a non-grounded
bridge lLietween the lirsbs of the line at cne of sald sub-
stations adapted to prevent the operation of said mechan-

- tsm when the telephone 18 taken for ure at sald sub-

station. _ | .
2. Qhe combination with a teiephene line extendlng in

two litnhs from two substatlons to & central office, of a
bridge of the line &t each -substation und a telephone
gwiteh for rb‘hi_rul!lng the same, a connection register
associgted with the line at the central office, electrically
actunted mechanisi for bringing said reglsier into opera-
tive relation with the iine, anid mechanism lwing con-
tvolled in satd substetion telephone switches, and means
included in the bridge of the {ine at one of said substa-

‘tions adapted to prevent the actuation of sald mechanism

when the switeh at sald substattor is closed.

2 The vomblnation with a telephoue line extending in
two limbs from two substations to 4 central oftice, of a
non-grounded bridge at exch auhstation closed in the use
of the telephone thercet, i connection register assaclinted
with the Iine at the ventral oflice, and normaily in op-
erative relation therewith, at electrically actunted mech-
anism odapted to render said resister Inoperative, an acta-
ating circuit for said mechanism closed in said bridges
of the line at the substations, and ‘means included in the
Lridge at one of sald substutions adapted to prevent the
actuation of sald mechanism when thbe bridge at said sub-
gtation is closed. R | _—

4. 'The combipation with a telephone line extending
from two suh.--tntl:?ns t» a.connection terminal at a cen-
tral office. of a bridge of the line ot each substation con-
talning the telephone apparatus ani controlled by the
telephone switch, means for meking connection with the
Hoe at the central office copnectfon terminal, & connection
register associated .with the line at the central office,
means for ovperating the  connection register asscciated
with the aforesald connecting means, electrically sctiated

mechanlsm adapted to render said connection’ reglster

responsive oOr irresponsive to the aforesaid operuting
mean: depending upon the actuated or non-uctuated con-
‘dltton of sald mechanism, an actuating circult for sald
mechanism adapted. to be completed In. the afor:said
bridues of the line at the substations, and a device later-
posed in the bridge of the.line at one of sald sulstatlons
adapted to prevent the -a::_tmitiﬂq of said niechanism ‘wvhen

gaid hridge is closed. -~

5. The combination with & tetephone-1ine extending from

a plarality of substations to a mnqeutlﬂn.,.t_prminal at &
central office, a bridge of the line including the telep hone
apparatus and controlled in the telephone switch at each
of said substations, means for making connection with
the ‘line at the central office terminal, a vonnection reg-
ister normally operatively assoclated with the connec-
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tlon terminal of the line ‘at the central office, med.s for -

actuating sald register “associited wwith auld connecting

meaus, electrically actuated mechapism adaptéd to render .

said connection reclster Inoperative, sald mechanisin being

adag:ied to respond obly to a predetermined curreut flow -

thersthrough, an actuating clrcult for said mechr.ntsm
adapted to le completed in the aforasald bridyres of ‘the
jjue at the sub-stations thereof, & high resistunce inters
posed {n the yridge at one of the gubstations adapted to

reduce the current flow telow the predetermined Amoynt

{o prevent the actuation of xald mechanizn and thereby
malntain the connection reglster in au operative condition,

140

iilic circuit of | & reay at sald subsl tion adapted to slort-circuit said
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nection with the line at the central office terminal thereot
for actuating said relay. ' |

, 8. The combin;ttion with a telephone line cextent.n¥ from
a plurality of substutions to a connectior terminal at a
central office, of menns for making connection with the
Hine at the terininal thereof, a bridge of the line at each
sgbstation completed in taking the telephone for use,
electrically actusted cotnection register mechanism xs0-
clated with the line at the central office, said mechanism
being adapted to respond selecilvely in accovdance wih
the gnantity of current tiow tn the line, 9 device inter-

‘posed in the bridge of the line at one of saul suistations

adapted to alter the current flow in the line to cuntrol
the operation of said selective mechanism, an electricaliy

.actuated switeh at said substation adapted to neutralize

the aforesaid interposed device, gn¢d meaus made operative
in comypleting conuection with the line at the central of-
fice adapted 1o effect the actuation of said neutralizing

gwitceh. - : -

7 The combination with s, telephone tune extending |
from £ plurality of substations to 4 connection terminal |

at a central office, of means for mrakiog connectian with

the line at sald terminal, at bridge of the line at each sub-

station including the telephoue apprratus and contrelled
in the telephome switeh, electrically opcrated connection
register mechanism associnted with the ,ine ac the cen-
tral office. said mecharism being adapted for selective
actuation the selectivé response of salid mechanism de-
pending upon the guantity of currept flowing In the line,

o resistanee Interposed in the bridge of the line at one of

<aid substations adapted to rliter the current. flow in the
({ine when the bridge s closed to contro! said -selective
mechanism, a relay adapted when actuated to neuiraiize
snid resistance, and means made operative In the act of

completing connection with the line at the ceatral office

adapted to actnate said relay. .

8 The ceombinailon with a telephone iine extenaing
from a plurality of substations to &8 central office, of
means for making connection with the line at the ecentral
ofice, connection reglsters associated witii the Hnae at the
central ¢ffice, onc for each of a:xtd substations, electrically
actuated mecharism adwpted to select and operatively
associate with the line one or another of sald conneciton
registers, a device at one of suaid substations adapted to
control the actuation of siid selceting mechanism, nevtral-
{zine means for said device, an elecirically actuated switch
adapted to.disconnect the aforesaid selectinz mechanism
from tlie line, and means made operative in the act of
making connection with the line for actuating siaid neu-
tralizing means and sald electrically aectunted switeh,

whetrehy the aforesaid device at the substatlion i renderved’

fnert and snid selecting mechanism s dizconnected from
the Hne. - | _ | _

9. The combination with a telephone line extending
from a plurality of sabstations to n connecetion terminal
at 2 eentral office, of means for making connection with

the lize at said terminal, a Dridge at cach of said sub- -

stntlons Including the telephone apparatus and controlled
by the telephone switeh, 2 device tnelnderd in the Lridge at
one of the substations adapted to moilify the current
flowing in the line, electriculiy aciuated mechinism con-
nected with the line at tlre centrzl efice selectively re-

sponsive to the guantity of current flow In the Iine, .a

-0b

70

plurallty of connection registers at the central office, one

for each of sald- substations, adapted to he seclected and.,

operntively associnted with the line by sald weljecting
mechianism, and means made operative in the act of mak-
fng connection adapted to neutralize sald modifying de-
vice 1a the substation bLridge. |

1. The vombinaiion with a telephone Iine extending:
from a plurality of substations to a captral office, of a

‘ ~ Dridze of the tine ut el of sadd subistations inciuding the

5

80

telephone  apparatus sand controllt im the telephone
awiteh, a resstatce interposed in said dridie. a polarired
relay hatving & winding inteyposed in 'ﬂﬁid tidwe, a shoeit
cirenit of xudd resiztance adapted to be closed in contacts
of ~tid relay when the relay is actuated, 2 connection res-
itor nseecinted with the line at the central office, olee
trically nctuated mechanism spelectively responsive to the
qrantity of current flow in the line, suld mechanism being
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resistence, and 1 ans made operative in completing con- | adapted to control the c¢perative relation of said register

with the line. means for making connecilon with the line
2t the central ofice, and means made vperative in the act
of making connectinon adapted to bring nhout & reversal
of current tlow in the line to actuate said polarized relay
at the sulstation,

11. 'The vombinaiicn with a telephone line extending to

80

« eonpection terininal at a _centrai office, of two connection

rezisters uassociated with the line at the central office,
mechnnism adapied to operatively connect sail conunection
rexisters with the jine alternatively, an electro-magnetl
connectad together with & source of current in the circuit
of the line, and Leing respoasive only to a predetermined
flow of current in the lize, line signal apparatus cnnnrected
with the line and ndapted to respond to.less current flow

L

therein than that to which said registerreontrotiing mech-

90

95

aniem is adapted 1O respond, and means assoclated with

‘wnid telephone line adrpred to determine the flow of cur-
reut therein fo operaie hoth si&id register controllilne mag-

net and said line signal apparatus, ov asid line slignal ap-
paritus alone, wherebr the operutive relation of snid con-
nections recisters with the line iz ~ontroiied.

100

12. The combimation with a telephone line extandin;

from a plurality of substations {0 a central office, of two
connection registers and a line signal assoclated with the

adapted alternatively to aperatively assoclate said copnec-
tion registers with the line, electrically actuiated mechan-
tsm ndapted to effect the operatlon of said llne siznal, an
qcetuating circuit for said conuection register countrolling
and slznal operating mechanism adapted to be completed
in the nse of the telephone at any obné¢ said substations,
said signnl operating mmechanism being responsive to &
«apaller flow of eurrent in the line than that to which said
rexister controlling mechanism is responsive, and means
at one of said substations for reducing the current flow
in the line to a guantity suthclent 10 operate said sloenal
econtrolling mechanism without operating suld reysiater
controlling mechanism. -

13. The combination with 2 telephone line extending to

& cohnection terminal at a central office, of two conned-
tion registers and a line ajrnal associated with the line at
the contrad office, electrically actuated mechanismn adapted
alternatively to bring said connection registers Into oper-
ative relation with srnid connectinn termipal, means for
asetuating sald registers made operative in completing con-

pection with the line at the terminal thereof. electrically

netugted mechanism for operating sald line signal, said
siznal actuating mechanism and the aforesald register con-
trolling mechanism being connected with the line and
adupted tu respond to current flow therein, shid signal
actuating mechnnism being pdapted to respond to a
smaller current flow In the line than that to which the
regsister controlling merhanism is adapted to respond,
meuans conunected with the line for determining a current
flow therein sufficient to operite both mechanisms, and
other means associated with the line for determining-a
current flow sufticient to operate the signal controlling
mechanism but Insufficlent to operate the regiater con-

trolling mechanism.

106

‘Hine at the central office, electrically actuated mechauisin
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14. The combination with a telephone Hne extending

from two substations to a central office, of a connection
recister and a line signal agsociated witk the line at the
central office, mechanism adapted to contr 1 the operatlve
relation of said connection reglster with ' the line, clec-
trically actuated mechanism adapted to control the opera-

tion of sald line signal. sald register controlling and gaid

signal controlling mechanisms baving thelr cireunits con-
hected with the line and being ndapted to respoud o cur-
cont flow therein. said signal controlling mechanism he-
ing arranged to respond to a sualler current than that to
wiiich the pegistor controlling mechanisin s arranged to
respotl, Hich R associnted with the line adapted to de-
(ermine 2 current flow suficlent to nctuate hoth mechan-
s, and other mreana associated with the line adapted

to determine a current fow sufliclent to operate the sig-

nal controlllng wechanism -but insufficlent to operate the
posjstor controlling nechanism.

15. 'T'he combination with 2 telephnne.liue'ﬁxlendln;r in
two limbs from twa substatlons fo & connecrion terminal

145
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at 1 central otlice, oY tao eanpeciion regisiters, oue for each
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of said substations, eloctrically .actnated mechanism for
operatively assoclating either of snid registers with said
terminal, aod means In o» non-grounded bridge of said
line at one of the substatinns for controlling ihe operiatinn
of said mechanism to place in pperative relation with the
line the particular register associnled with sald substation,

16. The combination with a teiephone fine extending
from two substations ton connection terminal at & central
oflire. of two connection prewisfors at the centryl oflice, one
for each of said substations, one ot siid connection rezis-

Cjers Dring nermally in operative reliation with sild con-

nection teririnal, electrically actnated mechanizm adapted
to render said Iast mentloned register inoperative and
Drilg the other register into operiative refation with siid
terminal, :@pd controlling nepdns in a aon-srotunded brldee
of the line at one of said substations ndapted to control
the operation of saud eloctrically actuated marehanisn,

17. The combination with a telephione line exiending in
two limbs from two substations to 2 contrel oflice, of
metns fur establishing connection with the ltue ot the cen-
tral oflice, two connection pregisters at the central aflice,
one for each of said cubstations, one of said ennngction
reristers being normally operatively associated with the
line, electrieally actnated wynechanism for rewlering inop-
erulive said connection rf-:.:i:-_att*__"#lml'uper:itivelj.' assucint-
ing the other register with the line. and controlling means
in a non-grounded bridge between the two limbs of the line
at one of said substations for determining the operation
of snid electrieaily actnated mechaniznn, te select and op-
cratively assoelate withh the line the partienlar register
corresponding to said stpstation, |

12. The combination with u telephone line extending in
two Hmbs from 2 plurality of substations tg a cemdral of-
fice. of means thereat for waking connection with said
line. a8 connection register associated with xaid line at the
central office. eclectrically actuated mechantsmt for con-
trolling the operative relation of said register with the
line, and means in a non-grounded bridge betweens the
HBmbs of the line at one of said substatioys adapted to con-
trol the operation of rald electri mlly actunted mechanisin,

19.- The combination with a telephene line extending in
two Hmhs from a plurality of substations {o » central of-

ice, of means thereat for nmaking connection with said

line, a connection revister associated with said line at the
central office, electrieally actuated mechanism for bhringing
sait register into operative relation with the linne, con-
trolling means in a non-granuded bridze between the fimbs
of the line at one ¢f said substations adapted to determine
the operation of said etecirically actuated mechanism, and
actnating means for saild connection registoel u;rbrntiwly
associated therewlith in muking connection with the line.

. The combination with a telephone hne exteadiug
from twe substations to a central olfice, ol means thereat

for completing connertion with said Hne, 2 connection reg-

l

{stop at the cenfral office, a rul:i},* adapted to be operatel §9 _'

apon a predetermined flow of currvent therethrough to oOp-
eratively assoclate said connection register with the line,
the winding of said relay being Included with a source of
current in the cireuit of =aid line, menns at oune of sald
cubstations muade cperative upon taking the telephone for
use for produeing in the clreuit the predetermined current
for actuating snid reiny and uperatively counecting said
eonpteciion register with the line, and means at tiie vther
station made oporative Jo taking the telephone for use
adapted to preyvent ihe predetermined current fiow through
said relay.

91, ‘T~ eoinbination witlh & telephene line extending
frotn fwo substations to a central offive, of meals thereat
for wmakline connection with saia line, a ‘conpection ‘regis-
ter at the eentral office normally operatively associpted
with aid line. 2 relay having switeh eontacets adapted
tpon the actuation of said relay to destroy the operative
relation of <aid vegister with the line, the winding of said
relay being ineladed with a source of ewrreni in the clr-
enit of the line, said relny being adapted to requirve a pre-
determined current flow for its acthation, menns’ adde op-
epsttive npon inkine the telephone for nse at onhwjof sild
cibstations tor producing in the line the predetermined
current How for siid relay, snd means made operative in

pakinz the telephone fur use ot the other substation for

Huitine the current tlow in the line to a quantity less
than sntdicient for operation of sada relay. |

g The combinatior with a telephune line extending
front A plorality of substations to 4 connection terminal
at o contral office, of me2ns thereat for making connection
with suid line, 2 conpectinon recister associated with ﬂai_d
tine #t the central oftice, n relay having switch contacts
adapred to bring sald connection register into operative
rolation with the connection terminat of «2id iine, said re-
lay Leing inecluded, togethor with a source of current in
the eircuit of sald line and being adavted to require a pre-
dotermined eurrent flow for its operation, bridges of the
line at said substations controlled in the telephone switches
thoreat. a device ineluded in the Lridge at one of said sub-
stations for reducing the current flow below the prede-
terpiined sunount so that the aforesaid relay will not be
cporated when the telephone at that station is taken for
use. the current tow through the bridge at the other sub-
station being adnpted to be sufficient to actunte said relgy,

and cloetriealiy actuated meehanism at the first mentioned 100

<nubetation responsive to the aforvesaid connecting means
at the central onice, and wndapted to render inoperative
snid current reducing devlce. |
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