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Applicationfled August 12,1915,Serial No,45232. 

To ß 0hom?ma/conCern? 
Be it known that f,HUBERT SYDNEY 

TURNER,a citizen of the United States.re sidingat Washington,District ofColumbia, 
have invented certain new and usefü Im 
proyementsin Telephony,of which the fol 
loyingis a specification. - 
,(1)The presentinyention has for one of 
its Principal objects the provision of means 
whereby the usual busy tests made on,a 
caled for line are dispensed with,thereby 
efecting a ?eat,saving in,the 9perators 
time,an audible busysignal distinctive.to 
theoperatingconditionofthe called forline 
being sounded in the caling partys tele 
phone receiverif an operator_establishes a 
connection to a_busy line,whereupon the 
galing party.wil replace his gceiverupon 
its switchhook,thereby obtaining an auto 
matiedisconnection from the caled forline, 
orwiHwait until the called forline becomes 
idle,yhereupon the busysignal ceasestobe 
soundedinthe receiver and thetwo lines are automatiegly_connected,the caled for 
party's callbellatthe Same time being auto 
imatically rung; the provision.of means 
whereby if an operator establishes a con 
nectionto a busyline for which one ornore 
caling parties,as,the Case may be.are 
waiting,?he described busy signal wil be 
sounded in the operatOrs telephone re 
ceiver,whereupon the connection wi?,be 
taken down andreport madeto the ealing 
party that one.or more parties are already 
Vaiting upon the line in question;the prQ 
Vision of means whereby two or more eaH 
ing parties may wait for a.busylineto be 
come ide,being automaticaly connected 
thereto,successively,in the same order in 
which their lines wereeonnected to the busy 
1ine;the provision o?improved means for 
preventing atelephOnic connectionto a busy 
Tine and foralowing a caling partyto wait 
for a busy line to become idle;the adapta 
tionof all of the above features to_trunking 
connections between exchanges; the provi 
sion ofimproved meansforoperating an op 
erator's transferable audible pilot signäl, 
wherebythe means for Producing suchsig 
nads are greatly simplifed and rendered 
more eficient in operation; and.improved 
means for operating a Subscriber's and op 
erators cal recording system. Other ob 
jects will be apparent from the specification. 

(?)Thisinventionisparticularly appli 
C?ble in some ofits feafüresto those tele phoge systems.of the semi-automatic type, 
to Which type,however,theinventionis fot 
toberestrigted, - ,- - 

(3)* the foHowing description refer 
engeYil be had to my U S.?Patent No. 
*128?g,gnd,my CQ-pending appligation, 
Serial No.11046,asthe preseút àplication 
in some ofits aspegts gonsists inimproved 
means for accomplishing the results de 
scribed_therein. ? 

(4)In order to m9re fuly describe my 
inventionreference wilbehadto theaccom panying drawings forming a part of this 
spegifi@tion,and wherein:? 
(5)*igure lis a diagramillustratingin 

9ne formthe yariousfeatures of myinven 
tion aboye mentioned,excepting the trunk 
ing system and the means whereby two or 
moreparties_maywait fora busy line to be 
Comeige; Figure 2a diagramillustrating 
a modifiga*n of the link connector Hus 
trated in Figure 1 and in one formilus trating the means wherebytwoor morepar 
tes may wait fora büsylinetobecomeidle; 
Figu*38 diagramilustratinginone form 
a modifeationofthisinvention adaptedfor use in those exchanges where alicoming 
calsaretrunked; Figure4,adiagramillus 
tratingin one form a modification of this 
invention whereby all the features of_the sameareadapted to atrunkingsystem; Fig 
ure 5,a diagram ilustrating in modifed 
form one of the relays used for preventing 
a telephonig connection to a busy line and 
for permitting a Waiting connection to the 
same,and Figure 6,8 diagram illustrating 
themeansused wherebythe disclosed opera 
tors audible pilot sgnals may be.adapted 
for use with a standard form of link con 
nector circuit wel known in the telephone 
art. 

(6) Referring first to Figure i,A and 
AA represent telephone substations of a 
form well?nown in the art. The removal 
0f the telephone receiver at substation A 
closes a circuit for direct current through 
limbs 1 and 2 ofthe substation line,thereby 
causing the actuation of line relay B. The 
path forsaid girguit being from battery C, 
*hrough3,4,right hand winding of B,5,1, 
through the substation telephoneapparatus 
at A,2,6 and to ground through 
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the left hand winding of B. Therefore, 
armature 7 of relay B is attracted,estab 
lishing a gircuit over the following path: 
battery C,.8,4,8,7,9,D,10 and_to 
ground through E. Lamp D is illu 
minated,and pilot relay E actuated bythe 
current fowingin this circuit. The attrac 
tion of armature l? ofrelay E establishes a 
gircuit over the folowing path:generator 
F,12,11,18,14,15,16,17,18,19,20 and to ground through primary21.ofinduction 
coil G. The segments Qf commutator fof 
generator F are such that a current of a 

15 
?uctuating character is furnished There 
fore,primary 21 generates an alternating 
current in secondary 22 which is heard in 
the form of an audible signal by the opera 
torwearing head receiver H,due tothe in 

20 
clusion ofthe latter in a cirguit with.see 
ondary22 and windings23 and 24 Of Opera 
tor's repeating coil I. As primary 21 may 
be of a high resistance,it can consist of & 
great number of turns and_as_transfer_and re-transferrelays M,O,and N,Z,which at 
times are in circuit therewith,are of a Sen 
sitive type which permits windings of low 

30 

35 

impedance and few ampere turns Very? 
slight fuctuations in the current flowing 
through said primary.will produge the re 
quired audible.signal in.recéiver H? 
(7) I have showninthe Center of theup perpart of Figure1,the complete.apparatus 

common to each.operators position at the 
switchboard; to the left and right thereof, 
that part of_said apparatus related to the 
right and left positions which is assogiated 

40 

45 
nents to the reference Characters, 

denoting the left position by adding a and 
1 as exponents to the referenge characters, 

1ine,denoting the same bythe addition of 

with the apparatus of the Central,position; 

and the right position by adding G and 8. 
At the left and right of the last mentioned 
positions,I have shown a part of the asso 
ciated apparatus of the next positions in 

5 and 2,and7and4,respectively,asexpo 
(8) In the preferred eoient of my 

inveition Itake al theline lamps located 
50 

with their corresponding answering jacks 
on the left side of each operators position 
and connect themasindicated bythe wires at 
25,and as describedin relation to.linelamp 
D; while those located on the right sideof 
eaeh operators position are Connected, as 
indicated bythe wires.at 26,and as now to 
be deseribed.in relation to.line lamp J. 

60 

65 

Lamp J isiluminated on the remoyl of 
the telephone receiver atsubstation AAin 
the Same manner as described in relation to 
1amp D,the circuit being established over 
the folowing path:battery C,3,27,28,29, 
30,J,81,and to ground through?. Lamp 
J isiluminated,ánd pilot relay Kactuated 
by thecurrent fovingin this cirguit. The 
attraction of armature 32 establishes a cir 

D. 
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cuit over the following path:generator F, 
88,82,84:35,86,87,38,39",andifthe oper 
ator at the next position to the right is on 
duty,then relay L*is actuated(as will be 
hereinafter described),therefore the path 70 
]proceeds byway of40",41",42,43,44,45,46, 
relay M,47,and to ground through 20 and 
primary21,as described in relation to lamp 
producedin receiver H. However,the cur 
rent controled bypilot relay K hastraversed 

Therefore,the same_audible signal fs 
75 

transferrelay M,whichis actuated thereby, 
Therefore;shouldlamp D or anyother lamp 
9p the left side of the eentral position be 
illuminated at the sametime.as lamp J,or 80 
anyother lamp on the right side,thecircuit 
forpilot relay E would be ghanged at arma 
ture 18 of transfer relay M,and the path 
forthe current controled bythe samewould proceed byway of armatue18,48,winding 
? of relay N,49,50*,to the operators pó 
sition.at the immediateleft,andif the oper 

85 

ator there is on duty,then relay L/is actu 
ated,therefore the path proceeds by way of 
51",52,53,54*56 N',57,O'andthen byyay of4*,M',47,20,(correspogding 

90 
to similarreferencesatthe centralposition) and to ground through the primary gorre 
sp9ndingto 2,as shown at the central pq-, 
sition. Therefore,the operator at the left 
or a position Would receive the audible sig 
nal produced whenever lamp D.orotherleft 
side lamp of the central position isilumi 
pated provided lamp J orother right.side 
*mpisiluminatedatthesametime There 
fore,said operator Would attend to the Cal, 
while the operator at the central position 
would attend to the cal represented bythe 
right_side lamp,always giving preference 
to Cals from theright side of that position, 
as the audiblepilotsignalfrom theleft side 
is automatically transferred,as described, 
and the eal atended to bythe operator at 
the a position. Resistance 14inseries with 
gontact 18of pilot relay E,and resistance35 

L05 

are used forpreventing the short-eircuiting 
9?thewindings9f any ofthe relays N,Z, 
Mor Q,when_relays Eor Kare 6perated 
?.(9) Lamps D" and J/, corresponding to 115 
the a operatorsposition,areiluminated by 
the actuation ofline relays B" and B*,in? 
the same manneras describedin relationto 
line relay B.excepting that the circuit for 
the lamps instead of passing through a 
pilot relay,such.as E or K,is.direetly to 
the armatureswitches of relay f/,thereby 
eliminatingthe ? relays,Tf this?ormis 
used,generator E/is 
armatures 7* and 7" of line relays B" and 

is connected as shown to 

L20 

125 
B* At 58and 59are shownthe connecting 
leads of the 
position. , 
(10)Whenthe cireuit from pilot relay E 

Was transferred,as described,(paragraph 

corresponding lamps of that 
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8),iflamp D" had been iluminated,the 
actuation of transfer relay M/,due tQ the 
circuit traced therethrough,WOuld have 
transferred the circuit connections of Said 
lamp to the next position at the left,in 
the same waythat the actuation of transfer 
relay M transferred_the circuit Connections 
from pilot relay E. Inthe same Way,it Will 
be seen,the circuit connections of any left 
side lamp at a position are Changed,pro 
vided a ?transferred connection has been 
made from the position at_the immediate 
right Therefofe,an audible Signal is 
soündedin an operators receiverby_the ei? 
cuit connections of a line lamp at the posi 
tion to the immediate right in preference 
to a signal from.the circuit connections of 
a line lamp at said operators own position. 
(11)The arrangement described in the 

precedingparagraphs,and to be deseribedin 
fhe folloWingones,is purely optional,asthe 
cirouit connections of the transfer and re 
transfer relays controling thecircuits from 
the?1ine pilot relays or line lamps,as the 
case maybe,mayeasily be changed to give 
other combinations The arrangement,as 
described, has beenselegted to ilustrate the 
invention on account ofit being Considered 
the most eficient means of Obtaining ade 
quate"team-Work°amQng the OperatOrs ?t 
an exchange,As the left Side of a posi 
tion at the immediate right of an OperatOr 
is practicaly as Convenient of.access as 
said operator's own position,the line lamps 
thereat as readily observable,and the 
answering jacks as easily Connectible,Said, 
operator can attend to a cal thereat,in 
preference to a cal_at the position im 
mediatelyinfrontofthe operator,inasmuch 
as the latter will be attended to by the op 
erator at the next positionto theleft. 

(12)?Whenthe éircuitfrom pilot relay E 
was transferred,as deseribed (paragraph 
8),iflamp J had beeniuminated,ór be 
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c6mesiliminated subsequently,the actua 
tion oftransfer relay O',due to the Circuit 
traced therethrough,would have Change? 
its oircuit connections at armature 44",and 
the path forthe current from lamp J"would 
proceed byway ofarmature44*,60",61".62, 
armature 63 of re-transfer relay N,and as 
the latter is actuated, due to the Current 
fowing through Winding n,the path pro 
ceeds by way of64,65,66,50°,5*,52",58", 
54*,55Fand 56"to ground through primary 
of operators induCtion coil at the ó posi 
tion,over thesame path as that folowed by 
the circuit already traced through 56* at the 
a position,Therefore:it yillbeseen that.if 
a transferred connection is made from the 
left side ofthe central position to the a posi 
tion by the operation of a line lamp On the 
right side,the audible line pilot signal con 
nections of both sides of the a position are 
transferred to the 5 position,the OperatOr 

@ 

thereat attendingto a Cal from eitherside, 
while the operatorat the a position attends 
to the callat the left side ofthe central posi 
tion,the operator at the latter attending to 
the call,from theright sideo?saidposition. 
(13)Whenthe last desgribed transference 

of an audible line pilot signal from the a 
to the óposition takes place,anyaudibleline 
pilot signals which may originate on either 
the right or left side of the 6 position.are 
transferred to the next position at the left, 
and so on in succession,are transferred the 
signals from al positions_to the left. The 
Circuit for thistransferbeing Over the Same 
paths as those already traced in relation to 
the central and a positions fn the draWing 
only the right half of the 5 position is 
represented,but for the Sake of clearness, 
the circuit for the last mentioned transfer 
will be traced over the folowing path: 
from the pilot relay or line lamp,as the 
case may be,through 42",48",44",60",61", 
67,68°,69,62,63?64,and 65*,overthe 
same path as traced for the transferred 
signal from the centralposition overwire 6ö, 

(14)Tt will be noted that commutator f 
ofgenerator F^ of position a consists of a 
lesser number of segments than Commutator 
f ofgenerator F ofthe central position,and 
as bothgenerators produceafuctuating Cur-, 
Pent,the fuctuations are diferent from One 
another.Therefore,the signal sounded in 
receiver H varies according to which.gener 
ator is in circuit with primary 21 of oper 
ator's induction coi G. Generator F* of 
position C has a commutator f" of more seg 
ments thaneitherf" orf Therefore,at the 
three adjacent positions the audible pilot 
signals are of a distinct character,an Oper 
ator being able to determine by the charac 
ter of the signal whether the Same originates 
at that particular position or hasbeentrans 
ferred thereto from eitherthe left or right. 
?nstead of using generators,as illustrated, 
interrupters connected to a battery may be 
used,as illustrated and described in my 
aforementioned U.S. Patent No.1.128.262. 
(15)At the central position,re-transfer 

relay N is shown as having two windings 
and a circuit has been traced through wind 
ing n which actuated Said relay. The other 
Te-transfer relays are shown Without this 
double Winding,asthe Same may or maynot 
be used,as desired,it not being essential 
to the operation ofthe system. The purpose 
of this extra winding will now be explained. 
Referring to position c (to the immediate 
right of the central one)when both pilot 
relays E°and K°are energized,currentfows 
from generator F° over_the same circuit as 
traced from generator f and therefore the 
circuit Controlled by pilot relay E* i8 
changed at armature 18° of transfer relay 
M",as Was the Circuit at armature 18 of 
relay M of the central position. As the cir 
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relay A^ agtuates,which,in turn,cannot aC 
tuate unless a connectionisactualy made to 
a line initiating a cal; said recorder fur 
nishing a bona fide record of the Cals an 
swered by the operator,there being no way 
to make i? Tecord mOre than once for each 
COnnection made. 
(17)Assuming that while the Central op 

eratorisengagedin connecting to a ealling 
line,as described(paragraph 16),and as 
Suming that an audible line pilot signal,as 
also described therein,is transferred to the 
a or C positions or_to both,then as the re 
spective transferrelays at said positions are 
actuated and as the same Control the cireuit 
COnnections for Said Signals originating in 
said positions,any audible signal originat 
ing in either the a or c positionis automati 
caly transferred to the 5 position from the 
& One,and to the d position from the c One. 
Said transfer,inturn transferring the audi 
ble pilot signals originating in the 5 and d 
positionsto those next in line,and so on. 
(18)The N and Z re-transfer relays 

gontrol.the ?etransferring of the audible 
line pilot signals; or in other Words? 
Change the circuit connections,which are 
normaly transferred to the right and left 
positions respectively from the two sides of 
a "busy° position,80 that both sides are 
transferred t0 but one p08ition acCording to 
whether the 1eft or right position is *büsy° 
also,Therefore,re-ttansfer relays N and 
Z of the Central position being actuated, 
as desCribed(paragraph 16),should trans 
ferrelay M*Qfthe?extpositiontotheright 
be actuated,the audiblesignal,which might 
betransferredtherebythrough armature 18° 
of the same,48°,49,70,54 and 55 to re 
ceiver H at the Central position?woüld be 
re-transferred through arma?ure 54 ofrelay 
Z. contact 128,129,130" and 62"to the re 
ceiver at position zat the right of the origi 
nating position ?n the same way,should 
transferrelay O" of the next position to the 
1eft of the central one be actuated,relay 
N would re-transfer the signal to the next 
position to the left of the originating po 
sition. - . · 

(19)Reference has been made and the 
eirouits traced and deseribed(paragraph 
17),for the transference of the audible sig 
?al eircuits Originating in One position to 
the next in liHewhena signal gircuitistrans 
ferred to the former from another position, 
the explanation having been made that an 
operator ean a?ways reach the left or right 
side of both sides,as the case may be,of the 
adiacent p0sition,aloYing the audible sig 
nals originating in that position to be,in 
turn,transferred to the next position. How 
ever,itis essential for the convenient work 
ing of the system,that this transferenee to 
a position shall not inglude a Cal originat 
ing in a position other than the adjacent 

Qne,proyided the operator thereat is on 
duty,asit would be dificult foran operator 
to reach over and beyond another operator 
tQ_answer a cal. This eventuality is pro 
yided for by separating the functions of the 
re-transfer relays from the functions of the 
transfer relays and limiting the functions 
of the two former to the re-transferring of 
the audible signal circuit Connections and 
the two 1atter to the transferring of the 
signals Originating in a position. The same 
thing_is true when a positionis"busy°;the 
audible signal Circuit connections of that 
Position are transferred to the adjacent 
Positions,but the signal eircuits transferred 
thereto are not transferred so as to pass an 
intermediate p9sition. Referring to the oir 
Cuits,as described(paragraph 16.) and as 
Suming.that the central and the c positions 
are both "busy°,then the respective trans 
fer and_re-transfer relays are actuated and 
a* audible signal.from the right hand side 
Qf the Central position Would be transferred 
from armature 44 of transfer relay O over 
the folowing path:60,61,62,63?64,65? 
66,50*,51",52°,53",54* andifthe a posi 
tion Wasidle would be sounded in the oper 
ators head receiver at that position. Atthe 
same.time,al the signals originating at that 
Position would be transferred to the 5 posi 
tion,asthe gentral oneis"busy" Howeyer, 
if the a position is busy also then armature 
54* of relay Z/is.attragted and the path 
traced thereto would be diverted from con 
tact 55°to 128°,129°and 180* whereitunites 
again with 62" Therefore,such a signal 
Cirguit from the central position can find no 
path.Brovided,the left and right positions 
are also busy,but a_path Will be proyided 
for the Same at whichever of the three cited 
positions first becomes idle.and the signal 
wil be sounded thereat,The same being 
true in regard to the signal circuit from the 
left hand side of the central position. 

(20) fn paragraph 16 a description was 
given of the means whereby the aüdible sig 
nals weretransferred When a Connectionwas 
madeto a caling Jine The cirguit astraced 
therein through relays N;Z,M and O,and 
primary 21 of operator's induction coil G 
receives steady eurrent from battery C*, 
therefore no alternating currentisproduced 
in secondary22 from this circuit,as was 
formerly produced by the current from the 
generators,As the Gircuit feom sübstation 
A vastraced through windings 96 and 123 
of operators repeating coil I and as said 
8econdary and operators head receiver H 
are in Circuit with windings 23 and 24 6f 
Said coil; eonyersation may take place be 
tween Substation A and the operator. The 
path for the operators talking circuit is as 
foloys:battery C*,94,95,123,L,131,182, 
138,H/,184,?85 and toground through pri 
mary 136of the operatorsinduction 6oil G. 
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Transmitter H'and primary186areshunt 
ed by condenser I',the arrangement shoWn 
being well knowninthe art,there being but 
OIle ?? namely,the winding of relay 
L acts as a substitute forthe retardation coil 
generaly used to impede cross talk.in the 
transmitter circuit. It wil be readily un 
derstood,however,that instead of_making 
relay L ofthe requiredimpedance,the usual 
retardation coil might be üsedinseries with 
Said relay. - - 
(21)On obtaining the number with 
which the caling party desires to be con 
*ected,the Qperaorinserts.galing plug P" 
in multiple jack R/ of the line in question. 
A_gircuit is?thereupon established.over the 
following path: batteries C* and C*.inter 
rupter S",137,138,winding u of U',139, 
141,142,143.and to ground through Cut 
of relay V. The intermittent 
flowingin this circuit is suficient to cause 
armatüre 73 of controlling relay U^.to be 
come separated from contact 74,_thereby 
opening.the circuit through relay S,which 
thereupon releases its various.armature and 
springswitches. However,beforearmature 

?187 disengages springswitch 138,the latter 

30 
becomes engaged with contact 144 There 
fore,the path for the circuit through Wind ing u ofrelay U now proceeds through 
winding / of the same, wire 72 and to 
ground through battery 

35 

- C'. Therefore, 
armature 73of controling relay U/remains 
disconnectedfrom contacó74 aslongas call 
ing plug P remains inserted in multiple 
jack R/,The disengagement of armature 
switches102 and 117 from spring switches 
103 and116 of relay S,opefed he circuit 

40 

gized,as are the latter,and operator's head, 

45 

through operators fepeating coil T,as de-? 
scribed.(paragraph 16). Therefore,relay 
A',which controls the actuation of the 
transfer and re-transfer relays is de-ener 
?eceiver H wiI agan receiye the audible line pilotsignals ofiginatinginthe position, 
or transferred thereto 

50 

55 

60 
the C position. 
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(22) As described hereinbefore, the au 
diblesignal circuits have operated when al 
the,illustrated positions were occupied by 
their respective operators. Whenever a po 
sition is Vacated,the operator thereat.?in 
order to disgonnect the_transmitter (shown 
9?grammatically at H/) withdraws plug 
Wfromits gorrespondingjack,and asjack 
spring 132 is thereby disconnected from 
ground through 183,H/,134,135 and 136, 
there is then no path for direct current 
through.relay L. Therefore,the latter is 
de-energized and releasesits various arma 
ture Switches. This condition.is shown at 

Therefore,the changes in 
the gircuit connections caused_thereby will 
be folowed in relation to that position. 
The engagement of armature switoh 37* of 
relay L*With contact145,changesthe path 

Current 

then relay M would be actuated,and the 

1431,864 

of the circuit for the audible signal con 
trolled by pilot relay K",so that the same 
now proceeds bywayof?46°41",43 and4} 
to armature 44 of relay.O,from whence it 
proceeds,as des2ribed (paragraph 8). If 
this position had been vacant also,then in 
stead of the path having been42,43 and44, 
it would have been42,147,146,41 and 42", 
and thence according to whether the.a p9 
sitionwas vacant ornot. Thereforeit Will 
be seen that from any vacant position the 
audible signal circuits are transferred to 
wards the left, and wil be sounded.in the 
operators receiver at the first occupied po 
sition,The transference to the left fron a vacant position is of gourse pIrely.arbi 
trary,and can be towardsthe right if de 
sired. - 

(23)Assuming that the central position 
is occupied,and that currentis passing Over 
the path,as described(paragraph.22),from 
the 6 positionthrough armature42 of relay 

70? 
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L,48,44 and thence by way of45,46,_and 
relay M toground by way of47,20 and 21, 
Circuit connection controled by pilot relay 
K,as described(paragraph8),through ar 

40,to contact 148",and thence by way of 
149.and attractedarmature 18,to the next 
position at the left. The transfer ofthe 

90 

nature 39°.of relay L* is changed,by the 
deenergization of the latter,from contact 

95? 

calls from the left hand segtion of thecen 
tral position takes place also inasmuch as 
pilot relay E connects generator F to.the 
same_armature.18 of relay M. Therefore, 
it will beseenthatthe transferred calfrom 
a Vacant position transfers the cals origi 
nating at a position to the next one at the 
left and that said transferred calls cannot 
pass_an occupied position to be sounded at 

100 

105 

another position.?The audible signal cir-? 
Cuit Connection.controled by pilot relay 
* of the left side of the c position joins 
the traged circuit through wire 41",as ar 
mature_16° has disengaged contact 17" and 

110 

engaged contact 150°Whichis connected to 
said wire41",Armatures151°and152" con 
trol the connection of the leads 101" and? 
118*from the connecting means associated 
with thevarious Iink gonnectors atthe posi 
tion.,They haye nothing to do with the 
desgribed audible.signal circuits and may 
be dispensed withif desired,in which event 
1ead.101 would be connected directly to 
winding 96 of operators.repeating coil I 
·?d le$d 118 comected direet to rélay A'. 

115 

120 

The advantage in using the connections as, 
illustratedis that *idà?atures disconnect 
Said leads at an idle position from contacts 125 
98° and 120° Which are connected to said, 
windings 9f the Qperators.repeating coil 
at that position and Connect thesamet6 con 
tagts 13° and 154" which areconnected to 
Said Coil at the next position by wires155? 130 
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and 156",Tf that position is vacant the 
same are connected in the same way to the 
goil at the next position,and so on. There 
fore,an operator can attend to a transferred 
gall from any vagant position and Use the 
link con?ectors thereat withQut having to 
Change the transmitter or head receiver Con 
nections. - 

(24) As there are some slight diferenees 
between the.connections controled by the 
armature switches of relays L/ and L*,and 
?hose controlled bythe corresponding relays 
L,EA and L?the diferenees will now be 
explained The form usedin the latter are 
intended for use wherethe opergtors posi 
tionsare alwaysVacatedina regularmanner 
from the_right towards the eft,or vice 
Yersa.as the case my be The form shown 
iQ relays L/ and Le being used when the 
positions are vagated,regardless of.order, 
asthe same proyidemeans fortransferring 
thesignals Originating at a position to the 
right 6? @ vae?nt one,to a,position to the 
right of the originating position,something 
whichis unnegessary to GQ,ifthe first men 
tioneq way9?vaeating positionsis followed. 
It Will readily be understood that the two 
forms may be combined to produce other 
transferring Combinations. 
(25)Assuming that the ? positionis va 

Cant,and the a position occüpied,the au 
dible signal Circuit controled by armature 
18 of ?lay M"is_transferred to the ó po 
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sition by way of contact 48" and wires 
49?-and 50. As armature switeh 51b of 
relay L* is engaged with contact 157* in 
stead of52",thécircuitistransferred to the 
next position to.the right.of the a position. 
The path for the same being as folows: 
157°,158"?129.130,62,and over the path 
to ground,as described(paragraph 15). 

(26)Assuming that the a position is the 
Vacant gge,and the 5.position is occupied, 
the audible signal circuit controlled by 
armature 44* ofrelay O°,is transferred to 
the a position by way of contact 60" and 
Wires 619 and 67*. Asarmature switch68° 
of relay L' is engaged with contact {59"? 
instead of60,the eircuit istransferred to 
the next position to the left of the 5 posi 
tion The path for_the same being as fol 
1ows:159,160* and 161 to the 51 arma 
ture switch of said position The engage 
ment of armature switeh 42° of relay L^ 
with contact147*connectedto wire162* and 
armatureswitch16°With contact 163*trans 
fers the audible signal circuits from the a 
position to_wire164*,*nd thence to the 5 
position. If visual pilot signals are de 
sired,then lamps maybe connectedin series 
With the normal contacts of thetransfer and 
re-transfer relays,as indicated at the o 
position by the lamps conneeted by the 
dotted 1ines If the audiblesignal is not 
desiredin connection therewith,then Wire 

? 

20° would lead direct to ground,and a 
source of steady current coüld be used in 
stead ofgenerator F°. 

(27) fü paragraph 16 was deseribed the 
means used for establishing a telephonic 
connection between a caling party and the 
operator,andin paragraph21 Yas described 
the means used for disconnecting the oper 
ator when a connectionis made to a Caled 
for line,namely,the de-energization 9fre 
lay S. Hoyever,when armature switches 
102 and 117 digengage spring switches 103 
and 116.engagement is frst made between 
snid spring switches and contacts.166 and 
167,which are connected,respectively,to 
windings 168 and 169 of the link connector 
repeating coil. Therefore,Current from bat 
tery C* stil fows through limbs 1 and.2 
ofthe line of substation A. and consequently 
Supervisory relay Tis maintained actuated. 
The ourrent foving through the circuit 
traced through winding P or ringing relay 
R",88 described(paragraph 16),is suf 
cient Only tQ cause arnature 170 to engage 
spring switch 171,without causing the lat 
ter to engage spring switch 172,and con 
tacts 173 and 174 Therefore,the inser 
tion of caling plug Pin multiplejack R". 
as described(paragraph 21),established a 
circuit which Was not described therein,the 
Dath for the Same being as folows:battery 
C,3,93,92,175?176,Y,178,winding 7^ 
of ringing relay R",182,170,171,189,141, 
142,143 and to ground through V Cut 
of relay Yis actuated and opens the con 
neetions to line relay B" as described in 
relation to line relay B. The current fow 
ing through winding * of relay R°is suf 
cient to complotely actuate the }atter and 
?he engagement of Spring Switch 17 with 
spring Switch 172 establishes another Cir 
eit,the path forthe same being as folows: 
batteries?C" and C*,W,179,180,181,Y*, 
X'?172andtQground overthe pathalready 
traced through spring switch 171. The in 
termittent Cürrent alowed to pass through 
connecting relay X' by interrupter W. 
Causes armature 183to engage Spring Switch 
181,thereby connecting battery C through 
wire 184 to connecting relay X^ 
rent eauses armature 183 to continue its 
movement,thereby removing Spring Switch 
181 from contact 180 and removing from the 
circuit batteries C* and C* through inter 
rupter W. Only the described connection 
of battery C causes the top armature 
switches of relaay X/to engage their con tacts,thereby establishing a gircuit,the 
path for which is as foIows:battery C", 
D*,185,186,187.188,winding * of relay 
"?189?190,191?192,193,194,2?195,196, 

197.1*.198,199,200,201,202and toground 
through 203. Another circuitis established 
in branch relation to the former,the path 
for which is as folows;generator A", G", 
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204,205,206,207,208 and then proceeding 
through 189 over the path already traced. 
(Reference should be had to my aforemen 
tioned Patent No.1.128262 for a complete 

20 

25 

30 

35 

40 
1ay R* and lamp.Y from battery 

description of the functions of interrupters 
D* and G* and the full operation of the 
automatic ringing system,illu*atedin the 
accompanying dravings.),The current 
from.finginggenergtor_A°?owing over this 
circuit actuates cal bell 195 at substation 
AA and as the return path to ground is 
through.winding203 o?therepe?ting9oil, 
the caling party at substation A_receives 
an audible signal through the telephone re 
Ceiver thereat,Condenser 197 at Substation 
AA does not allow a circuit to be Closed 
through winding * of calling supervisory 
relayT",whichissufeient to energize the 
same when the brush of interrupter D° en 
gages the metallic segments thereof 

(28)Interrupter D° mgy be connected as 
illustratedto a battery of lowervoltage than 
battery C*,which furnishesthe talking gur 
rent to the substation,thereby preventing 
any slight tendency of relay T"to be pa*? 
tialy energized due to the intermittent i 
rect current flowing through the Circuit in 
cluding condenser 197 However,Said in 
terrupter can be connected to bgttery C*, 
if desired,as relay T" can readily be ad 
justed SQ as not to respond until COndenser 
197 is short circuited by a low resistance 
path whenthe receiveratsubstation Bis re 
moved fromits switchhook. - 
(29)Whenthe caled party responds_and 

the just mentioned low resistance path is 
formed,relay T^is actuated and.a low re 
sistance shunt is formed around ringing re 

OVer a, 

pathas follows: battery C,184,183,181,ar 
mature switch and alternate contact of relay 

45 

T',winding ofrelayT4,windingg' ofre 
Due to the lay G*,completing the shunt. 

extremely low resistange shunt_thus formed, 
relay R*is deenergized and when?rmature 
170 disengages springswitch 171,the shunt 
is removed and the Gircuit opened through 
relay R". Asinterrupted D° furnishes an 
intermittent current,the armature switch of 

50 relayT might make and breakits.connec 
tion withitsalternate contact and therefore 
the shunt circuit might be.intermittently 
closed and opened As this might need 

55 
winding ? is preferred as the energization, 
special adjustments of relay R°to obtainits 
de-energization when so shunted,the.use of 
of the same bythe steadygurrent_from bat 

60 withouttheuse ofwinding ?, 

tery C,preventsthevibration oftheformer. 
However,IfindthatrelaysT"and R*can be 
so made andadjustedasto operateas desired 
(30)Connecting relayX/is not deener 

gized with ringing relay R°as a connection 
fromspringswitch172to contact142 of call 
ing plüg P was made when armature188 
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of relay X/was fullyattracted. Therefore, 
a Gircuit was closed overa path as folows: 
172,209,210,211,212,and 218 to contact 
142. Resistance 209 is such that when the 
shunt is formed, as described (paragraph 
29),enough current still fows through re 

70 

sistance 209 and relay X to maintain the 
latteractuated. The purposeofusingresist 
ances 182 and 209,isto prevent the forming ofalow resistanceshun?aroundotherrelys 
COrrespondingto otherlink connectorswhich? 

75 

*ay be connected to linejagks_of the same 
line,as hereinafter described. The de-ener 
gizationofrelay R",as described(paragraph 

80 29),Causes armatureswitch 206to disengage 9ontact205andeng?gegontact214andthere 
by Connect non-inductiveresistance 208 by 
way of wire 215,to winding 216 of the re 
peating Coil,as spring switch 187 engages 
its normal Contact also,which is connected 

of battery C over the Same path and as 
Said contactris made before armature switch 
186 disengagesspringswitch_187,thecircuit 
is uninterrupted through Said winding, 

(31).Telephonie Connectionis now estab 
lished between substations A and AA,and 
whengither party desires disconnectionfrom 
the other,itean be brought aboutindepend 
ent of the other party, and the continued engagement ofthelink connectorwithjacks 
Q and R/ At the Sametime either party 

85 
tQ Said gontagt.214,winding ? of super 
·visQry relay T/is connected to the live pole, 

95 

wil be_automatically restored to the Con trol oftheirrespectivelinesignals,andtheir 
lines released.so that Qther telephonio con 
nections may be made thereto, 
(82)When the receiver at substation A 

is replaced onits switchhook,the Circuit for 
direct current through limbs 1 and 2 is 
Opened, and Winding of answering - 
Visory relay T is.consequently deenergized 
and a short Circuit is formed around con necting relay X and.supervisory lamp Y, 
thereby causing the deenergization ofsaid 
relay. The actuation ofrelay X,when con 
negtion Was made to the caling line,as de 
scribed(paragraph 16),made a connection 
toeontagt8 of answeringplug Pip branch 
relationto that madethromgh Wire90,arma 
-ture86 and contact 91 of supervisory relay 
T. This connection Was made over the fol 
lowing path:81,80,217,218,219,220 and 
221. Therefore when said armature 86 dis 
engages contact 91,relay Xis not de-ener 
gized but as soon as Said_armature engages 
its normalcontact,lamp Y and relay X are 
short-circuited,said contact being connected 
by wire 222.to springswitch 89. Assoon 
as spring Switch219 disengagesits contacts, 
Current ceasesto flow overthispath. Resist 
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ance221isinsertedtopreventà correspond ingshort-circuitofotherrelaysofotherlink 
gonnectors which may be connegtedto line 
jacks of the same line,as hereinafter de 180 
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sgribed This means for deenergizingrelay 
Xispreferred.asin pragtieeitwilbefound 
that supervisory relay T,being of a neces 
Sarily sensitive type,is apt to momentarily… 
release armature S6 from eontact 91?if said? 
Telayageidentaly receive8ajar or blov.,As? 
this might deenergize relay X ifthere were 
no other connecting means to Contact 8 of 
plug P.and conseqenty diseonnect thecal ingandcaled parties,Thaveilustrated and 
deseribed the aforementioned meanswherein? 
armature86must not only disengagecontact 
91,butengageits?orm?contact.before.de 

15 
energizing relay.X. When:spring switch? 
219ófrelay X disengages contacts218 and 
220,battery.current iscut offrom contagt? 
81 of plug P,thereforecut-of relay V.is 
de-energized, restoring line relay B to the 

25 

30 

controlofsubstation A.Currentis preyent 
20? 

?windingz of relay T.relayS andwinding2 
gfrelay R" unticalingplug Pisremoved 
ed from:again flowingthrough felay V, 

fromjack ?? ascontrolingrelay U?remains 
actuated as longassaid plügremainsin Said 
iack. - - 

? (38)ff connecting relay X had been de 
energized as described(paragraph.32),pre 
viousto the response of the caled forparty, 
the disengagement of armature92from con 
tact 175 Would have opened the Circuit 
through winding * ofringing relay R* and 
consequently would have de-energized the 
same,therebyeutting of thejmpresson9t 

35 

R" with its,normal Contact 

ringing gurrent,üpon_Cal bel1195 of sub 
station AA. If this had taken place,the 
engagement of springswitch 172 of relay 

- would have 

formed a short-circtit around the winding 
of lamp Y° and connecting relay X and, 

40 

45 

50 

55 

therefore,would also de-energize the.lgtter. 
Thisshort-circuitis formed over the folow 
ing path:said normal contact,224:225, 
and the armatüre switch of relay TY. As 
soon as spring Switch 21l disengages its 
contacts, current ceases to fow over this 
path. Battery current.is thereby cut of 
from contact 142 of_calling plug P(.except 
the small amount alowed to pass through? 
the two windings of relay U/,which to 
gether form a very high resistance There 
*re, gut-of relay Yis de-energized and 
1ine relay B/restored to thegontrol of sub 
station AA,as said relay V Cannot_main 
tainitself actuated by the Current aloWed 
to pass through relay U. 

(34)When the caled forparty replaces 
the receiver at substation AA onits switch 
hook after havingresponded to_a Call,wind 

60 
switch falling back and engaging_C9ntact 

?ing z" of_supervisory relay T' is conse 
quently de-energized,and the armature 
225 de-energizes connegtingrelay X/inthe 
same manner as described (paragraph 88). 

65 
(35) The disengagement of armature 

switches105 and 115 of connectingrelay X, 

;864 ? ?? 

from contacts106 and 114,and 202 and 191 
of connecting relay X' from contacts 201 
and 190 disconnects the link Connector re 
peating coil from connection with the con 
taets of plugs Pand P" althetalking and 
operating circuits of said link connector be 
ing thereby restored to their normal.open 
COndition,only one link connector circuit 
remains Closed,namely,that through con 
troling relay U/,which on account of con 
troli?g but 9ne contact,?ay.be o?an ex 
*emey.sensitive type.alowing the 99m 
bined Windings to be of an extremely high 
resistance In fact the resistance may be 
SuCh that,if several *idle° link Connectors 
are alowed to remain connected to diferent 
multiple jacks…associated with the same 
?ine,the multipled resistances of al the re 
1ays Uewill notbesuficientlylow to alow 
relay Vto remain actuated,whentheparty 
at?a substation:connected to said line has 
replagedits receiver uponits switch hook. 
(86)The automatic means by which tele 

phonic Connection to a busy line is abso 
lutely prevented,and the means whereby an 
operator or a calingparty canso"wait°on 
a busyline that atelephonic connection wil 
be_established onlywhen the line becomes 
*idle wil now be described When con 
necting relay X 9f the link eonnector(re 
ferred to hereinafter as link connector one) 
is actuated as described (paragraph 16),a 
Connection Was made that has heretofore 
not been described. This Connectionisthat 
of interrupter H°to spring switch 219,by 
way ofwire226,andthence by way of con 
tact 2?8 and wire 217 to contact 81 of an 
swering plug P Therefore,whenever the 
brush ofinterrupter H°engagesits metallic 
segment,currentfowsfrombatteries C" and 
C°directly to_ground,through contact 82 of 
?ck Q,83 U,84,85 and cut-of relay V. 
Now,if a plüg P of anotherlink connector 
(referred to hereinafter as link Connector 
two)?is inserted in a multiple jack,such 
as R,lamp Y and connectingrelay X(which 
are normally connegted to the same bat 
teries through spring switeh 89,contact 88, 
wire 87 and interrupter W)will be short 
circuited,as_therespective brushes of in 
terrupters W and H°:engage their metallic 
segmentsat precisely thesame_time and al 
the Current allowed to pass from.ground 
throughrelays V and U tobatteries C* and 
C",naturallyfolowsthedirect path ofprac 
ticaly no resistance ofered by wire 217. 
Therefore,relay X of link connector two is 
not partially energized and armature 92 
Cannot be attracted as long a8 Telay X of 
link Connector One remains energized. 

(37)Whenconnectingrelay X/actuated, 
as desCribed(paragraph 21),a Connection 
wasmade that has heretOfore not been de 
scribed. Thisconnection is,that of inter 
rupterT* by way of227,228,229,230,211, 
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212and 213to contact 142_of caling pug 
P. Therefore,whenever the brush of in 

10 

15 

iS 

30 

35 

terrupter I* engages its metalic segnent, 
current flows from batteries C* and C* di? rectly.to ground through.contag?.143 of 
multiplejaék R/and gu-afrelayY. Now 
ifansweringplug Po?link gonnegtortwQ* 
inserted in a line jack,sugh.as Q or R/, 
connecting relay X of said link connector 
will also be short circuited, and not ener gized,as described(paragraph 86),as ?e 
Brush ofinterrupter T°engagesits metalic 
segment precisely atthe_same.time asin 
terrupters H°and W. When ringingrelay 
R°is de-energized,as described(paragraph 
29),then spring.switch_229 of said relay 
is disconnected?from armature 228 after 
first having been connected to contact 231 
which by Way of_yire 282 is conneeted to 

20 interrupter H" Therefore,8 connection tg 
a busyline byway of an_answeringplug E 
is positively prevented, - - 
whefherthe busy line is a caling or caled 
for line,as the Connection to limbs l gnd 2 
of the line is open at armature Switches? 
105 and115 of relay X. Thereis no mar 
ginal action of a relay or resistance of_a 
divided circuit,used to obtain this result. 
This feature is the specific diference in re 
Iation to this function betWeen the present 
application and my afore-mentioned Pat 
ent No.1128.262. , ,- 
(38) Should operating conditions require 

line becomes idle,the means as described 
(paragraphs 86 and.37),alow an operator 
to insert an answering plug P into a line 
jack of a busy line,and to proceed with 

40 
other duties,for assoon asthe busy line be 
comes idle, the disengagement of spring 
switch219from contact 218of connectingre 
lay X or Spring Switch 211 from contact 
2f2 of relay XY of link connector.one re 

45 

55 
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65 

moves the short-circuit.as described(para 
graph 36),and conneeting relay X.of link 
Connector two Would at Once actuate. 
Therefore,supervisory lamp Y Would.be 
illuminated,indicating to the operator that 
thelinewasidle,and said actuation of relay 
X would prevent a telephonie Connection 
from being made to the same line, ? 
(39)Ifa caling plug P/isinsertedin_a 

linejack of a busyline,connecting relay X^ 
of thelink connegtortwo will be short-gir 
guited,and therefore rendered.inoperative? 
in the same manner as describedin relation 
to an answeringplug P(paragraphs86 and 
87),inasmuch ascontact 180 of Said relay is 
connected by wire 179 to interrupter_W as 
iscontact88 of connectingrelay X. There 
fore,a telephonic gonnegtion_to.a busy ine 
by means of a caling plug P"is positively 
prevented,regardless of whether the busy 
Iine is the calling or caled for line,as_the 
connection to limbs 1" and 2" of the caled 

forlineisopenat armature 

regardless of 

1421864 

202 of relay X'. - 
switches 191 and 

@fisènmentionedthatoneo?the objects of the presentinventionisto_elimi 
nate the usual busy tests made by the Op 
eratoron a caled for line Said tests are a necessary adjunct of thetelephone.ex 
change connecting meansheretofore used,as 
if notused much confusion Would ariseif a calingpartywastelephonicalyconnectedto 
a lineüponwhich a conversation Wastaking 
place,also secregy between gonversing sub 
stations would be impossible The means 
used in the present invention $s described 
(paragraphs?6,37.88 and,89),eliminate 
the possibilityofsugh con?usionorsuchlack 
of secrecy,Therefore the operator may 

70 

75? 

80 

connect directlyto a caled forline withot 
previouslytestingthesgme. HOWeyer;sOme 
means should be provided for notifying the 
calingparty thafthe caled for ineisbusy, 
and this has been arranged forin the pres 
entinventioninsuch a Waythat the caling 
party receives an audiblesignalin the tele 
Dhone receiver at substation A,provided an 

85 

90 

operator connectsto a called for line whigh, 
is being.rung upon or receiyes an.au?ble 
signal,distinetingharacter from the fing? 
ingsignal,ifthe caled forlineis beingused 
forconversationalpurposes Whenthecal 
ing party hears either of said signals,he 
mayeither replace his receiver,thereby re 

- leasing his line.as described(paragraph 
anoperator tobe notifed assoon as a busy - - - - 32),or may refrain from so doing,and 

*wait° for the called for line to be re 
leased,as described (paragraphs 32,83 
and 84),whereupon the "Waiting° party, 
Will be automatically telephonically con 
nected to the linewaited upon and the cal 
bell at a substation of the latter wil be 
rung, - - - 

(41) - 
either a plug P or P of a link connector 
one insertedin a line jack,associated with 
that_line,and that the connecting Telay X 
or X/ has not been de-energized then when 5 % 

caling plug P of link connectortwo isin 
sertedin a_gorrespondinglinejack.connect 
ingrelay X/wil not actuate,as deseribed 
(paragraph 39),Asthe connection to limbs 
1* and 2" of the called for line is open at 
armature Switches191 and 202,and Contacts 
190 and201,of relay X",no telephonic con 
nection is made with said line However, 
ringing relgy R* willactuate as_the same.is 
not dependent on batteries C* and C* 
through one of the interrupters forits actu 
ating current, but receives the Same direct 
from battery_C,as described (paragraph 
27). Relay U/is also agtuated,asits actu 
ating current emanates from interrupter S/, 
as described (paragraph 21),which.inter 
rupter,ngtwithstanding its connection to 
batteries C* and C",engages its brush at a 
diferent time intervalfrom thatin which 
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interrupters H°,W and T* engage their Pe 
spective brushes. Therefore relay U" of 
link ConnectOT two is not short-Circuited,a8 
is relay X' of the same The aetuation of 
relay U controls the removal of the opera-? 
torstelephone setfrom connection with link 
connector two,and said operator has noth 
ingelse to dowith the connection. However, 

10 
the non-actuation of relay X/ of link Con 
nector two,alows a small part of the cur 
rent whichfows from contact142 of caling, 
plug P' of link connectoronethro?gh con 
tact 82 or 148 of line jack Q or R?to be 
shunted from the 

serted, contact 142 of Same,141,171,174, 
283,234,235,236,202and togroundthrough 

25 

path of ground through 
relays U and V or V,to ground over the 
folowing path:Said contact 82 or143,cor-? 
respondig contact of line jack in which 
caling plüg P of link connectortwo is in 

203. Resistange.284is.preferablyinindüe 
tive relation with the link connectorrepeat 
ing coil,asshown. fts purposeistoinerease 
the resistance of the described shunt cirguit, 
so that enough Current is not taken from 
gut-of relay V to de-energize the Same. 
However,Said resistanceis not absolutelyes 
8ential,Asthe Currentimpressed on Contact 
82 or143through link connector oneis of a 
fuctuating Character,due tothe intermittent 
current from interrupters H°,Wor I°,as de 
SCribed (paragraphs 36 and 37),this fugtu 
atingcurrent flowingin the descrbed sh'nt 
Circuit,induces a Corresponding.alternating 

5 currentin.windings 168 and169 of the link 
connector repeating coil,which is heard as 
an audible signal in the receiver at sub 
station A. Ifthe *busy°1ine is being used 
for Conversational purposes,the audible sig 
nal will be characteristic to interrupter H°. 
If the line is being rung upon, the audible 
signal wil be characteristic to interrupters 
I" and J° As the latter ha8 more metallic 
segments than interrupter ?°,the fuctua 
tions of Current are,therefore,more rapid, 
and the audible signal produced of a difer 
ent Cha?acter from that produced by inter 

5 5 
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rupter H". Thenumber of metalic segments 
of interrupter J°,is purely arbitrary,as 
many may beused as desired,it beingreadily 
understood that the more metalic segments 
8aid interrupter Contains,the greater the 
diference will be between the:two audible 
signals Asthe purpose ofinterrupter J°is 
to furnish the "ringing° busy signal only, 
it maybe Connected,asilustrated,tobattery 
C°,or it may be connected to batteries C* 
and C*,likeinterrupter I",The purpose in 
connecting interrupter J*,as illustrated,is 
to efect aneconomyin Current consumption. 

(42) On hearing the busy signal,if the 
caling party elects_to "wait°,then as soon 

65 

as comecting relay X or X/,as the Case may 
be,of link Connector one is released,as de 
scribed(paragraphs32.83and34),the short 

circuit around connecting relay X' of 1ink 
Connector two is removed and the Same at 
once actuates, completing the telephonic 
QQnnection to the formerly busy line,The 
disengagement of armatüre switch 202 of 
Pelay X/from contact 236,opens the audible 
busysignal circuit,and the cessation of the 
S8me and the substitution_of the ringing au 
Gible signal as described(paragraph 28), 
is the"waiting" partys assirance that the 
Waited upon line has been released,and that 
a telephonic connection has been made 
thereto. - 

(48)When a "waiting" connection is 
made to a busyline.as described(paragraph 
41),a circuit is established which has not 
yet been described,the path for the same 
being as folows: Batteries C* and C*,in 
terrüpter P",237,238,239,240,241,242, 
173,171,189,141,142.143_and toground 
through cut-of relay V. Therefore,when 
a *waiting° connection has beenestablished 
to a busy line by a link connector two, 
should another ealing plug P of another 
link connector(referred to hereinafter as 
1ink connector three)be inserted in a line 
jack of the same line,not only Wil connect 
ingrelay X^of the same be prevented from 
actuating,but controling relgy U/,88 well 
as the latter,Will be short-Circuited when 
the connection is made,inasmuch as inter 
rupters S^ and P° engage their respective 
brushes precisely at the Sametime interval. 
The action being similar to that de8eribed 
(paragraphs 86,37 and 39)in relation to 
interrupters H* and W. As the:actuation 
of said relay U/is necessary to obtain the 
de-energization of relay S,and as the oper 
atorstelephoneset is not disconnected from 
the calling_substation until said relay is 
de-energized,the lack of the "olick°in op 
erator's receiver H,which indicates said 
disconnection,informs the operator that 
there_is a party_already Waiting upon the 
caled forline Therefóre,the operátor can 
SO inform the caling party,and either make 
a connection by means of caling plug P^ 
of link connector three to another line or 
take down the connection,according to the 
wishes of the caling party. 
(44),fnstead of the negative *waiting° 
busy signal for the operator,as described 
(paragraph 48),supplied by the lack of a 
*click.°a positive audible signal can be pro 
duced in operators receiver H when a link 
connegtor three is connected to a busyline. 
The circuit for this signal is in branch re 
lation to the audible busy signal circuit,88 
described (paragraph 41),and is over the 
following path: From wire 235 over wires 
as indicated by the dotted lines connected 
to the left Contact of armature Switch 117 
of relay S,117.118,119,120,121,AA,122 
and to groundthrough 123. Therefore,the 
fuctuating current ?owáto pass through 
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resstance234.hastwo pathsto ground, one 
through winding203 of the link conneetor 
repeating coil,and theother through wind 
ing123 of operators repeating coil I. 
Therefore,both the operator.and.the sub 
scriber would receive the audible busysig 
nal, and the operatorwould thereupon ré 
move plug P" oflink connectorthree from 

15 

25 

30 

,?00,maybe made asindicated by the dotted? 
line Which connectswire 200to thesame con 

40 

the linejack of the_busy ine,and could not 
only inform the Calling party.that another 
party Was Waiting uponsaid line,but could 
state whether the called for party had an 
swered or not,as the audible signal would be eitherthe"ringing°or"talking°one.? 
(45) Just assoonas relay X_orrelay X^ 
oflink gonnector oneis released,then relay 
X' of the "waiting" ink connector two is 
energized,thereby disengaging armature 
switch 242 from contact 241,which opens 
the direct connection,to interrupter P". Therefore,another"waiting°connectioncan 
be made to the Same line,asthe former link 
COnnector two has now become a link Con 
nector one,and relay U"wil not be short 
gircuited when connection is made_to the 
büsy ine Also ringng current.wilagain 
be impressed upon the Waited for line,as 
described (paragraph 27). - 

(46) Notwithstanding the fact that no 
busy_test is necessary_before connecting to 
a caled for line,should the Same neverthe 
less be desired,then a connection from tip 
gontact 199 of calingplug P',through wire 

tact ofarmatureswitch 117of relay8which 
produces the "Waiting" busy signal,and a 
path to ground throggh winding128.of op 
eratorsrepeatingcoilT,maythereby bepro 
Vided,as described(paragraph44). There 
fore the fuctuating Current from the tested 
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contact1431ineja@k R/,as described(para 
graph.41),would folow this path and pro 
vide the required busy test. 

(47)_Answering.superyisory signal or 
1amp Y,on account of beingin series with 
connecting relay X,is energized as long a8 
the caling partys receiveris ofits switgh 
hook Thefefore,the de-energization of? 
the Same is the operators signal that an 
swering plug P may be remoyed,thoughit 
is not necessary to do so until the operator 
Can Conveniently attend to it. 

the caling party,is waiting upon a busy 

60 
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1ine,indioating that Condition to the op 
erator. 

Therefore,theenergization of both Y and 
Y°indicatesto the operatorthat the ealed 
for line is being rung upon. When the 
Called party responds, ?/? de-energized by 
the de-energization of ringing relay R". 
Therefore,the energization of Y° alone,in 

*Waiting" 
signal or lamp Y,on account of being in 
series with relay R",is energized whenever 

When?relay X,is also energized, 
then signal or lamp Y* is also energized. 
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dicatesto the operator that the caled for 
line has responded When the caled for 

energized,and ?? Y 8ls9, de-energization of Y,Yand Y°,indieating 
party replacesthe receiver,relay X/is de 

- - The 

70 
to the operatorthat both plugs P and P 
may be°removed It wil,iherefore be 
seen that the operator is fuly advised of 
the various ope?ting.conditions ofthelink 
connector,and if desired,can remove plug Pandinform the calingpartythatthereis 
no response from theline being rung upon, 
orthat the line being waitedüponis stil 
busy,asthe case maybe;provided the sig 
nals are displayed foraninordinate length 
oftime The óperator cando thiswithóut 
remoying answering plug P from thean 
sweringiagk o?the éaling line,inasmuch 

80 

as relgy U?.is de-energized assoonascal 
ing plüg P"is removed from linejaek R/ andéonsequentlyrelay8energized,eonnect 
ingthe operators setto the calling line, 
(48)When connecting relay X actuate8, 

armature switch 248 eigages contact 244, 
which is connected by Iine 245 to contagt 90 
246, corresponding to relay X of the next 
link Connector atthecentral Qperators posi 
tion. Armature switch 247 is eonnected to the contact correspondingto 246ofrelayX 
of the next link Connector,and the arma-: 
ture switch of.the same cQrresponding to 
247 connected similarly to the next contact, 
tureswitghes of the connecting relays X of 
al the ink connectors at a.position are 
similarly Connected,the same being repre 
8ented by dotted line 248._However,arma 
ture switeh 250 of relay X of the last link 
connectoris connected by wire251 to relay 
Z and as armature switch 243 of relay X? 
of the first link connector is gonnected by 

95 

All the corresponding Contacts and.arma?? 
?00 

105 

wires 252,and 94 to battery C*,whensaid - 
armature switch engagescontact244,247 en 
gages246,250 engages 249,and al the in 
termediate ones engage their respective con 
tacts_battey Current is impressed,9n.re 
1ays Z,N,O and M,and the audible line 
pilot.signalstransferred,8s deseribed(para 
graph16). Asthe.deseribed Connection to 
battery C* takes place 9nly when al the 
link connectors at a position are in active 
use,it will be seen that in such event no 
audible line pilot signal wilbe sounded ? operator's receiver ? but-said-signals Will 
be transferred to the adjacent positions. 
However,it will be readilyseen that arma 
tureswitch243 and.contact 244 of relay X 
Can be done aWay With,shoüld such a func 
tion not be desired, - -,. - 
(49)F*is a subseribers service meter 

whichis actuated only after the called for 
Substation has responded to its Caling Sig 
nal. When caling supervisory relayT'is 
actuated,as described(paragraph29),a eir 
cuit wastracedthrough relay G° The con 
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engagement of armature switch 806 with 
spring_switch 272first pakes a.gonnection 
fromíhe same byway of wire 307to wind 
ing 808 of the link gonnector repeating 
coil,and then removes272fromengagement 
xithcontact271. The engagementofarma 
ture switch309with sprnigswitch 285,first 

10 

20 

25? 

tablished with that first described(p 

makes a connection from the same by-Way 
of wires310and31l toground,and then re 
moves?285 from engagement with.contact 
286. Therefore,the caling substation line 
is disconnected from the operators repeat 
ing coil,and connected to that of the link 
connector. It wil be,readily understood 
that the meansformaking the connection to 
the link.connectorrepeating coil may be 
asillustrated in Figure 1. As.relay.S" re 
mains actuated as long.as caling - ing plug P° 
remainsinsertedina linkjäck.the described 
circuit changes are maintained forthat pe 
riod.- - , ,-, ., . 
(52) Another gircuitissimultaneously es 

ara 
graph 51);the path forwhichisasfolows: BatieryC",294,y,295,296,297,298,*,299, 
300,801,andthencetoground,overthe same 

80 

35 
through relay 

302,and at the sametime alow winding s" 
to be of as_high a resistance asthat ofre .40 

45 

50 
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path.astraced?rom.He.ppertermin?.9? Windings'ofrelay S" Ringingrelay R"is 
actuated,and armature 802 engaging the 
contact connected to wire299.establishes@n= 
other path toground from said wire,asfol 
1ows:302,303 304,305and 292 to ground, throughthe cut-ofrelay As armatüre 302 
engagessaid contact before armature301 of 
relay S? ? the circuit 
evade?any possibility ofrelay S" actuating 
previous to Said engagement of armature 

1ay U/in Figüre1,inasmuch asit remains - - ? 

in circuit after the parties have replaced 
their receivers as does Said relay U/,a con 
nection may be made to said winding s",as 
indicated bythe dotted line connected to the 
second contact of armature 302 of relay R*. 
The gomplete winding s"is then such that 
relayS*is not actuated until the upper por 
tion is short-circuited when armature 802 
engages Said Contact. 
· {@) The engagement of armatue802of 
ringingrelay R",with the contact connected to theüpperterminal of windinga" of relay 
X",establishes aground connectionthrough 
the same,whigh continues bywayof312,313, 
314,315and interrupter W°to battery C* 
Consequently,armatüre 316,which is con 
negte?to *e same battery by way of 817, 

60 
318,Y*,319.and 320,engages its spring 
switch,establishing a eircit the path for 
which continues by way ofvindinga",321, 
322and292toground Therefore relayX° 
isfuly actuated, ?-?,… - , .,..z ,- 
(54) Another drai isestabished with 
that described(paragraph 58)when arma 

*ismaintained, In orderto 

848ofanswering plüg P" and theent-ofre 
*y ?elayX?difer?fromgonnectingrelay 
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ture302 of rely R*engagesthe contaton 
nected to the upper terminal of winding g 
of relay X",a ground connection through? 
same being thereby made which continues 
by way of323,824,325,326to battery C° 
through interrupter U* and 320 Conse 
quently,armature 827(which is connected 
to the?same battery by Way of328,318,Y", 
819.* 320) engagng its spring.switch, 
establishes a circuit,thepathfor which con 
tinues by way of winding a",321,822 and 
292 to ground. 
actuated. 
(55)Armature switches 329 and 330 of 

80°· 
switches 202and 191 of relay X^in Figure 

However,their respective contacts 331? 

relayX°correspondinfunetionto armature 
1. 

70 

Therefore,relayX*isfuly 

and 382,are connected to armatureswitches? 
333and 884 of relay X* which mustengage 
theirrespective contacts 335and 886,before 
338of_calingplug P. Therefore,both re 

85 
the connection is made to contacts 337 and 

1ays X" and X* must be actuated before a 
called for line 
telephonic.connection can be made to the 
(*6) When.the caled_party responds, 
galing supervisory relayT°is actuated as 
described(paragraph 29), and armature 
80 @sengaging?ontag,30?.9penstheg? cuithgü?rigngrelyR*byyayof808 
and 802 Therefore,said relayis de-ener 

- ? and changes the circuit gonnections 
rom the caled for line from the ringing 

generatorto therepeating.coil,as deseribed 
(paragraph 80). Connectingrelays X°and 
X* are not.deenergized as üe connegtions 
from windings @" and @ to 

95? 

ground are 
through wires321and322,direct to contact 2929f caling.plug P° Theregre,tee 
phonic.connegtion is ngw established be 
tween the caling andcaledfor substations. 

105 
When-the receiver atsubstation A is re placed and *swering SpervisoryrelayT°? 
is consequently de-energized,connecting re 

110 1ay X°is short-circuited and de-energized, 
when armature 889 of relayT°engages con-? 
tact340,inasmuch as wire341 connects lamp 
Y*.byway of840,339,342.348,344,345,346 and347,directlytoground,thfough comtact 

115 

X in Figure 1,in this particular,inasmuch 
aslamp Y°acts.asa Substitute forresistance 
221 ofthe latter. IfrelayX* had been de 
energized previous to the response of the 
caled for party,the dis-engagement of 
armature296.fromeontact297 Would have opened the ciguit through winding.7°of 
ringing?elay R" andthe Felaywouldbe de-? energized,thereby cutting of the impres 
sion of ringing current upon the line of the 

120 

125 

caled for substation. ?f this had taken ? 

@ontact349woildhaveshorteire?itedwind ings@" and ? ofrelaysX°?nd X,inas 
plaee theenggementofarmatüe302Wi 

130 
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?uch as_the battey Current through lamp 
Y* would have had a direct path to ground 
throughthe cut-ofrelay byway ofarmature 
switch 816 of relay X",anditslefthandcon 
tact and armature switch 327 of a relay X* 
and its spring switch contact in branch re 
lation thereto,wire 350,349,302,803,304, 
805 and 292. Current ceases to flow over 
this path as soon as armatures 316 and 827 
@isengage their contacts,Supervisorylamp 
Y",when conected as.shown,takesthe place 
of resistances 182 and 209 in Figure l. 

(57) When the called for party replaces 
the receiver, after having responded to a 
call, and relay T° is consequently de-ener 
gized,inasmuch as ringing relay R* is.al 
ready de-energized,conecting relays X* and 

20 

25 

30 

35 
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X* are de-energized,as described(para 
graph 56). Therefore,the link connector 
is restored to its normal condition,as de 
scribed(paragraph 35). Relay 8°,which, 
8s hereinbefore mentioned, combines the 
functions of relays S and U/in Figure 1, 
is the only relay which remains actuated 
after both parties have replaced their re 
spective receivers. As described(para 
graph 52),the.upper part of Winding s^ 
may be of so high a resistance that_it pre 
yents the actuation of the relay untilit has 
been short-circuited,nevertheless, having 
once actuated,said relay wil remain actu 
ated aftersaid short-circuitis removed when 
relay R°is de-energized.., 
.(58)The functional diferences between 
Figures l and 2,in relation to the descrip 
tive matter contained in paragraphs 36 and 
37will now be deseribed The current from 
interrupter H*,(corresponding to H° in 
Figure1) passes by way.of851 through the 
upper winding of relay X°and wire 352 to 
springswitch345(correspondingto 219in 
Figure 1). In Figure 1the interruptersare 
connected to batteries C* and C*,while the 
windings of the connecting_relays.are con 

45 nected to battery C,therefore said inter 
rupters do not short-circuit said windings. 

öö 
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Asthe form usedin Figure 2isintended to 
do away with the necessity oftwo batteries, 
8Ome means must be used to maintain the 
relays actuated when the metalic segments 
of the interrupters engage their_respective 
brushes. Therefore,the üpper windings of 
relays X*_and X*,and the lower windings 
of relays S",R* and X" are of anextremely 
low resistance,thereby forming a low re 
sistance Shunt,whichis practically the Same 
as the Short-Circuit,as described(paragraph 
36),yet at the sametime they are such that 
the relays are maintained actuated when 
their other higher resistance windings.are 
thereby pragticaly short-circuited As re 
1ays S*and R* are connected to battery C", 
interrupters P°and S*(correspondingto P° 
and S^ in Figure 1)are also connected 
thereto Interruptere I*and J°correspond 

228 and 229 of relay_R in Figure_1) 

to interrupters I" and J°in Figure 1,but 
the eircuit from the same,by way of wire 
853,througharmature 354 andspringswitch 
355 of ringing relay R",(corresponding to 

is 70 
through the lower widingofrelay X*,356, 
857,858,359,upper winding of relay X* 
and 322 to contact 292. Therefore,said re 
lays are not de-energized when virtualy 
short-circuited bythe current from Said in-75 
terrupters,yet their low resistance windings 
pragtigaly provides the short-gircuit,as de 
scribed(paragraph 37). ?n Figure 2,in 
terrupters I* and J°are shown connected to 
*e onebattery?beingunderstoodthatthe 80 
formshowni Figurei maybe used. 

(59),Tf a calling plug P°isinserted in.a 
1ine jack of a busyline,connecting relay X° 
(corresponding to connecting relay X in 
Figure 1)of the link Connector two wil be 85 virtualyshort-circuited,as described(para 
graph 89),inasmuch as Contact 314 of said 
relay(correspondingto 180 of relay X/in 
Figure 1)isconnected by wire315to inter 
rupter W* However,relay X* is actuated 90 
as winding a',whichis connected to inter 
rupter U*,which engagesits brush at a dif 
ferent time interval from the other inter 
rupters,is not virtualy short-circuited by 
the correspondinginterrupter V*,a connec- 95 
tion from said interrupter,by way of 360, 
361,362,863 and 364,being broken when 
springswitgh 358 of_relay X* of link con 
nector one disengaged Contact 864.,As the 
Connection to the limbs ofthe called for line 100 
is open at oontacts 331 and 332 of relay X", 
? telephonio connections is made to Said 
1I13? - 

(60)Assuming that a called for line has 
either a plug P°or P* of a link connector 105 
one inserted in a line jack associated With - 
that_line,and that relay X* or relays X° 
and X* have not been de-energized,then the 
action thattakes place issimilar to that de 
scribed(paragraph41). When caling plug110 
P° of link connectortwoisinserted ina cor 
respondingline jack,relay X°does notactu 
ate,but relay X* does,as described (para 
graph ?9). However,ringing relay R*(cor 
responding to R* in Figure 1)actuates as 115 
the Sameis dependent on Current direct from 
battery C'. Relay S" also actuates,as the 
Same is not Short-circuited. The actuation 
of relay S" remoyesthe operatorstelephone 
set from connection to the caling line The 120 
subscribers busysignal when a connectionis 
madeto a_busyline operatessimilarlyto the 
One described(paragraph41). However,in 
Figure 2,resistance 365(corresponding to 
234 in Figure 1)is shown as not being in 125 
inductive relation to the windings of?the 
repeating goil,as such relation may or may? 
not be used. 
(61)The calling party_may *wait°upon 

the busy line,as described(paragraph 42). 130 
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RelayX°actuatingas does relay X/in Fig 
ure 1. - - - - "., 

(62) When a *waiting" connection is 
made to a busy line,as described(para 
graph 60),the action thattakes pla6e difers 
from that described (paragraph-43). The 
agtuation of relay X* and the non-actuation 
of relay X* estábishes a circuit over the folowing path:battery C*,interrupter V* 
360,361.362,363,364,358,359,upperwind 
ing of X,822,and gontae.29250 ground 
through thecut-of relay. Theintermittent 
current traversing this upperwinding pre 
yents.the de-energization of relay X*when 
its winding a* is thus virtüaly short-cir 
guitedbyinterrupterV* However,ifacal 
ing plug * of a link eonnectorthreg isin 
sertedin a linejack ofthe8ameline,notonly 

20 
wilrelayX° ofthe samebe short-cirgüited, 
butrelay X*also,as windinga? ofthe latter 
isconnected byway of823,324,325and 326 tointerrupter U* However,relays R* and 
S* ofthe link connectorthreewould beactu 
ated,as described.(paragraph.60). The 
non-actuation Qfrelay_X*establishes_a cir 
Cuit over a path,as follows:battery C',in 
terrupter P*,spring-switch connectedthere 
to and its contact,lowerwindings of relays 

804,805 and 292to ground through the eut-? 
S" and R",366,367,368,369,and the con 
tact of relay R*connected thereto,302,303, 
of relay. Theintermittent current flowing 

3 ? 
in this ciroüit through the lower windings 
ofrelays S°and R* preyents them from bé 
ing short-cireuited,but ?the sametimeit prevents apother relay S* of another link 
connector from being energized. 

(63) Assuming the line?to be in the de 
scribed Condition,with aink connector one, 

40 typifying a teleph9ng connectio?;* ink connectortyo,?ypifying "waiting" gon 
nection and a link eonnector threetypify 
ing a *second waiting° connection,al gon 
neeted ?ereto then shotld a caling plug? 
* ofstlanother1inkgoinector beinserted 
in a jack of the saine.line,not ony.will re? 
lays X* and X* of the s?me be prevented 
from actuating, but.relay S° wil also not 
actuate.due to the vitual.short-cirguit 
traced in the last part of the preceding 
paragaph,Astheintermittent üreet cur 
rent flowing through resistance 365,as de 
scribed(paragraph 60) proceeds byway of 
armature.switoh 329 of relay R°,repeating 

55 coil winding 370,284,285,286,and line118 ? 5 
to ground through the operators repeating 
Coil, the operator hearing the busy signal 

? would know that there were two partiesal 
ready waiting on the called forline,and 

60 you? therefore withdraw p?gP°from the line jack,and notify the caling party 
? (64)Assuming the ineto stifbe in?he 

condition,88 described (paragraph_62), 
65 

thenwhen relayX°or relays X?and X*6f 
Iink connector One are deenergized,the vir 
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tual short-gireuit.as deseribed @ngsph - 
59);around windinga* of relay X* of lik 
connectortwois removed,andtherefore,the 
8ame at once actuates Link connector two 
thenbegomes_a link connector one, and the 
waited for substation Cal belisrungagain, 

70 

?s described (paragraph 27) RelayX* of 
link gonnectorthreethereupon actüates,as 
the virtualshort-circuit.aroundits winding 2"?as desgribed(paragraph 62).is renoved 
former link gonnectortyo,disengaged con 
tact 364 Therefore,link connectorthree 
now becomes a linkconnectortwo,and will 
become,inturn,a link.connectorone,when 

neetorthreedisengaged contaet868,the vir 
tual short-cireut,as.deseribed (paragraph 
63),is removed. Therefore, a link con 

75 - 

when spring switch 358 of relay X", of 

the,!atter is released. When arnature, ? 
8witch 367 of-relay X* of former ink con 

85 
*ector three.may now be connected to the 
line in question. 
(65) Though the ometion of super- -- 

Visory lamps or signals Y*,Y and Y*,is 
?ferent fom_the correspondinglamps Y, 90 
Yand Y",in Figure1,as deseribed (para 
graph47),their functionissimilar As Y?? 
is.connected to ground through the_cut-of relay by way of_yindings?* of rely X* 
and @* of relay_X*in mültiple relationt6 
each other,sai?lanp wil burn brighter 
when both of said relays have actuated than 
it w? when only.9pe has actiated,?s the gircuitresistanceistherebyloyered There 

100 fore, an Operator can tell whether a-link 
connectorisin.a *waiting° ora°second 
Yaiting °gondition. It wil be readily un 
@erstoodthattwolamps might be used,eaeh 
in series yith the respective armatures 316 
and 8276f said relays Connected asilus trated,thesupervisory lamps act as a sub 

and 32). @?f an operuprs busytstis re 
quired a gonnectionis_made from contact 
?38 of_caling plug P" as indicated by 
dotted line 177,therebyallowing thefuctu 
ating Currents_from a tested busyjack to 
fowto grgund through the operatórs_re 
pe?g go,as described(paragraph46). 

(67) Reference is now made to Figure 3, 

110 - 

115 

whichrepresentsa linkconnectorwhi@hmay? 
be usedin.those exchanges where al in 
Coming_Gals are,trunked to other oper 
?tors.The insertion of answeringplug P* ina linejack of the calingline,establishes 

120 

acircuit oyerthefolowingpath:battery C", 
371.372;8,373,374,375 Winding * of re 
}ay T*,376,377,378,Y*,379,380,3813nd contact 882 to gro?nd through the cut-of 
relay:The intermittent current thus al 
1owed to pass hrough.winding *causes 
armature 881 of answeringsupervisory re 
lay T* to disengage conact380,thereby 

?25 
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openingthe circuitthroughwire 379. How 
ever,a path for said current is still fur 
nished through the Winding of Connecting 
relay X" and wire 388 to contact 382 
Therefore,said relay is actuated_assoon as 
the short-circit through 880 and 381 is re 
moved,The intermittent direct Current 
from interrupter S* Causes armature 884, 
connected direct to battery C"through wires 
885 and 871,to first engage spring Switch 
378 and then to remove the same from con 
tact 877,thereby excluding winding * of 
relay T* and interrupter S* from the circuit 
and substituting steady Current for the in 
termittent. However,previous to said dis 
engagement of 378 from 377,armature 384 
also engages Contaet 386 and armature 387 
engagescontact 888. Therefore,a eircuitis 
closed throughwinding fofrelayT",which 
maintains the same actuated. The pathfor 
this circuit is as follows: battery C",371, 
385,384,386,389,winding f.and 390 in 
multiple,391,engaged jacksprings,substa-, 
tion ine and apparatus,392,893,894,388 
and to ground through 387. Relay L* is 
the same relay as shown at L in Figure l. 
The only changesin the circuit connections 
of the same being those shown,it being un 
derstood that the other parts of said relay 
are as shown in Said Figure 1,Therefore, 
the deseribed actuation of connecting relay 
X* also closes a circuit over the folowing 
path:battery C",371,385,884,395,896,397? 
398,399,400,401,402,403,H,A^;120and 
119,representing similar references in Fig 
ure 1;404,405,406,407,408,409 and to 
ground through 887. The consequent actu 
ation of relay A/ causes_armature 126 to 
engage contact 127,and close the Same Cir 
cuit controlling the audible line pilot sig 
nals,as described in relation to correspond 
ing references in Figure 1. As operators 
receiver H* isin circuit with windings 896 
and 408 of the repeating coil,COnversation 
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Can take place between the Operator and the 
caling party,whois connected to the gorre 
sponding windings 389 and 394 of Said re 
peating Col The primary assogiated with 
secondary 403 and the operators transmit 
ter are not shown in Figure_3,the same 
beingwel knowninthe art,and are asillus 
tratedin Figure 6 The winding of relay 
A"when used asshownin Figure3,is pref 
erably of an extremely high resistance so 
that but little direct Current can flow 
through receiyer H*; thereby avoiding the 
disagreeableolickwhichis apt to besounded 
therein when a large amount_of direct Cur 
rent traverses the same Condenser a/, 
which shunts said relay, alows the voice 
currents to pass around said winding, 
(68)The means whereby,the operator 

communicates with the trunking operator, 
known in the art asthe B Operator,and re 
ferred to herein as Such,is not desCribed,as 

the same forms no part of the present in 
Vention. When the connecting operator, 
knowninthe art as the A Operator,and re 
ferred to herein assuch,inserts calling plug 
*in a trunkjaek,a connectionis made be 
tweeh gontact 410 and ground. Therefore, 
a Circuit is established over the folowing 
Dath:battery C",371,373,S*,411,412,413, 
X",414,winding / of relay U*,415,416, 
417,418,419_420,and to ground through 
COntaet 410. The intermittent Current flow 
ing through connectingrelay X*frominter 
rupter S*,causes armature 421,connected 
direct to battery C* byway of wires 372and 
371,to first engage spring Switch 413,and 
thereafter disengage.the same from spring 
switch 412,substituting thereby direct cur 
rent for the intermittent current. Due to 
the actuation ofrelay X",armatureswitches 
898 and406 disengage contacts 899 and405, 
and engage contacts 422 and 423,thereby 
disconnecting the operators telephone set 
from the caling line,and connecting the 
!atterthrough the repeating coilto thetrunk 
line Controling relay U*is also actuated, 
when plug P°is inserted in the trunkjack, 
bythe current flowing through winding /, 
whichis of a very low resistance. ? 
(69)When the party at the calling sub 

station replaces the receiver,answering Su 
pervisory relay T_becomes de-energized.as 
Current ceases to flow in winding f. The 
engagement of armature 881 with Contact 
880 establishes a short-circuit around relay 
X" by way of wires 379and 388,thereby de 
energizing said relay Current ceases to 
flow to ground through contact 882 of an 
swering plug P* and the cut-of relay,when 
arnntüre 884 disengagingspringswitch378, 
as the circuit through contact 877,winding 
* and Contact 874,is opened by the attrac 
tion of armature 373,when relay U°is actu 
ated. Therefore,the cut-of relayis restored 
to norma',and the line relay restored to the 
control of the substation apparatus. Arma 
ture switches 887 and 884 disengaging their 
respective contacts,open the circuitsthrough 
al the repeating coil windings,thereby dis 
connecting the conHected lines from each 
other,arinature switgh417 disengaging con 
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tact 416 Qpens the Circuit through_connect 
ingrelay X"to contaet410of plüg P",there 
by de-energizing said relay. Relay U* re 
Imainsenergized as long as plug P°remains 
in the trunk jack,as current flows through 
winding *,which is of a high resistanee 
over the folowing_path: battery C",371, 
372,?",419,420 and contact410 to ground. 
Jf8 cut-of relayis used to form the ground 
Connection at the trunkjack,the Same does 
not_remain $ctuated by the current fowing 
in this Girouit. 
(70)The ineans bywhich a connectionis 

preyented from being made to a busy line is 
simiaf to the same means as already de 
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scribed,with the diference that the Con 
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through resistance 485 and repeating 
winding.408,produges an audible signalin 
operators receiver H",and the receiver at 

45 

necting relays X" and.X" show another 
variation in respect to their windings,and 
but one interrupter for furnishing the inter 
mittent currentis used,It wil be evident 
that the means usedinthe connectingrelayS 
in Figures 1 and 2 would be applicable to 
Figure 3,as the means used in the latter 
woüld be applicable to the former. When 
relay X* actugtes.spring switgh.424 en 
gages contact425,whichis gonnected by wire ?96to a pointin the winding of relay X". 
The resistance between said point and wire 
383is verylow,but is suficient to maintain 
the relay actuated,notwithstandingit forms 
a low resistance shunt or virtual short-Cir 
cuit forthe lower part of the winding or for 
the entire winding of another relay X" of 
another link connector,As spring Switch 
424 is Connected to interrupter S*,a Connec 
tion to a busyline is preventedin the same 
manner as has been described in reference 
to Figures land2. - 

(71) An accidental connection to a busy 
trunkis also prevented,as when connecting 
relay X" actuates,spring Syitch412engages 
Contact428,and a connection is made from 
interrupter S*,as described in relation to 
relay X",Winding u/ ofrelay U°is ofso 
Iow a resistance as not to interfere with the 
virtual short-Circuit, and at the Same time 
maintains said relay actuated,Therefore, 
should plug P" be inserted in.a jack con 
nected to a busy trunk,relay X" would not actuate and agircuitforthefuctuatingcur 
rent,as described(paragraphs40 and 41), 
would be established over the following path:410,420,429,480,431,482,433,434, 
485,408,409 and to ground_through 387. 
The fuctuating current thus alowed to flow 

coil 

the calling substation. Hearing thissignal, 
the operator would withdraw plug P" from 
thetrunkjackin question. Resistance435is 
Sugh that the desired signal is produced 
and at the Same time the Continued actua tion of the cut-of relayis notimpeded.? 

50, 
a connection is mgde from contact 423 o?? 
gonnecting_relay X".asindicated bydotted 

55 

(72) Itanoperatorsbusytestis required, 

line 486,thereby allowing the fuctuating 
Currents from the tested busy line to flow 
through armature 484 of relay X",resist 
ance 485 and to ground throigh winding 

60 

65 

408 of the repeating coil. - 
(73) If the operator wishesto beadvised 
when a line becomesidle shemayinsert an 
.sweringplug P*? a inejack,aid whenthe 
sgme becomes idle,and gonsequently relay 
X?.actuated,supervisory lamp or signal Y" 
wil be energized,indicating theidle condi 
tion to the Qperator: The connection of this 
lamp,as shown,furnishes the resistance 

gonnecting relays. - 
jects of the present invention,in relation to 

1421,864 

necessaryto preventtheshort-circuits,as de 
SCribed (paragraph 65). ,. 
(74)Ii F?uè4 I haveilustrated one 

form of a trunk line circuit,embodying the 
features of this system,which may be used 
with any of the link connector circuits,as 

70 

ilustrated in the preceding figures Some 
of the other trunk circuits which may be 
adapted for use therewith,are shown and 
desóribedin my co-pending application Se 
rial No.11,046,All the link Connector cir 

75 

cuits illustrated would naturally require a 
groundeonnection at.the trunkjacks,cor 
responding to that of the Cut-of relay,in 
order to disconnect the operators set from 
the line.of the Caling party,and operate the 

As it is one of the ob 

thetrunk cifeuitilustrated,to eliminate the busy tests usually made by the trunk oper 
ator,and to provide the same"waiting° 

85 

means for the trunk circuits,as has been 
hereinbefore described,by preventing the 
eonnection of ground at the trunk jack if 
the B operator connects to a line for which 
a party is waiting,I am enabled to produee 
an audible busy signal in the A operators 
receiver,similarto that desoribed whensaid 
operator connects directly to such a line. 
This signal being produced automaticaly, 

90 

without anyaction on the part of the B op-? 
erator,the latter has merely to insert the 
trunk plugs in the jacks of the lines caled 
for,irrespective of the operating condition 
of the line It wil thus beseen that the 
work of the B operatorsis greatly reduced 
and,simplified,no *busy baok° connections 
havingto be manualy made andtaken down 
by the,B.operator The ghanges produced 
inthelink connector circuits,whenconnect 

100 

105? 
ingto a galed for line,via the trunk gir 
Cuit,are the Same as.those.described when? 
connection is made direct thereto., (75)The meansbywhich the Boperator 
receives the number of the called for line 110 
from the,A operator,is not illustrated,as? 
the Sameiswel knownintheart, andforms 
no part of the present invention On re 
ceiying the designatign Qf the trunk line 
which * to be used the A Qperatorinserts 
the caling plug of the link connector in? 
trunkjack Q* Ascontact437of the jack 

115, 

is not Connegted to_ground through438'and 
489.untilrelay V* hasactuated,he A oper 
?orstelephoneseti?not disconnectedfom 
the link Connector. If thistrunk circuit is 

120 

used With the described link connector cir 
Cuits,thenthe described operatorsbusytest 
Connections_for the latterare used,asillus 
trated by dotted line in Figure 1,and de 125 8Cribed(paragraph46);bydotted ine177 
?n Eigure?,and desgrbed(paragraph 66): 
by dotted line486in Figure3,and deseribed 
(paragraph 72). Therefore the tip con 
tact ofthe pluginsertedin trunkjack Q,130 
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and in contact with spring440 thereof es 
tablishes a ground connection through the 
?epeatingggilwinding9fthe linkeonnector. 
This establishes a Circuit overthe folowing 
path:battery C',441,442,448.T",444,2^ 
and to groünd through.440 Relay T",is 
actuated bythecurrent Howing throughthis 
eircuit,but relay V*isnotactuated,asyinq 
ing / is such that it wil not suficiently 
energize the relay when_the.complete wind 
ing of relay T°isineludedin circuit there 
with Therefore,whentrunk plug P"is in 
serted in a jack,a circuit is established.by 
the actuation of relay T°overthe folowing 
path: battery C",441,442,448,445,446? 
447,S",448,449,450,451,452 and ground 
through contact453and the cut-of relay of 
the caled for line Relay S*is actuated by 

in this Circuit,and a 
circuit is established over the folowing 
path:battery C",441,454,R*,456,47,458, 
Y and to ground through453. This agtu 
ates ringing relay R* and armature switch 
459,engaging contact460,establishes a con 
nectionto itswindingin branch relation to 
456 and 457 After this connectionis made 
armature switch 461 engages Contact 462, 
which establishes a circuit over_the folow 
ing path:battery C',463,464,S".465,466? 
467,w°,468,462,46?,452 and grOUnd 
through contact453. Theintermittent cur 
rent fowing in_this circuit through inter 
rupter S",is suficient to actuate controlling 

40 

50, 

winding of relayT". 
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relay U",armature 450 disengaging contact 
449 engages contact 469, thereby establish 
ing a_circuit overthe following path:bat 
tery C',441,442,470,w",469,450,451,452 
and ground through-gontact453. Armature 
switch465 of relay S*.does not disengage 
contact 466 until this circuit is established, 
notwithstanding the 6ircuit through the re 
1ay was opened?whenarmature450 of relay 
U* disengaged contact 449 Consequently, 
winding *.rem$ins energized until after 
winding w* has been energized. - 
(76)The actuation of ringing_relay R* 

and the de-energization of relay S",as de 
scribed(paragraph 75),establishes a Circuit, 
in branch relation to that,traced through 
relay T", over the folowing path: battery 
C",441,442,470,472,473,474,475,476, 
477,478,479 and480to the point 481 in the 

The resistance from 
the point'48 to wire 444is low,whilethe 
resistance from point481to wire443ishigh; 
therefore,the latter part of the winding is 
now shunted by a low resistange path 
through.winding479 of the repeating coil. 
Relay V*is actuated,thereby establishing a 
ground connection at the trunkjack_whigh 
Causes the removal of the A operator's tele 
phone set from the link éonnector and per 
mits the operation of allits other functions 
which rely on the_ground connection,for 

5theiroperation When armature488 ofre 

ble sign 

lay V*engages Contact439,the current flow 
ingtoground through winding o°maintains 
this relay actuated after current has ceased 
to flow through winding@/. 

(77)The a6tuation ofringing relay R*,as 
described(paragraph 75),establishes a gir 
cuit over_the following path:battery C', 
463,482,H,488,484,485,486,a",487,459, 
458,Y,and contact458to ground..Thein 
termittent Current flowing through inter 
rupter H* and windinga" causes armature 
488to engage.springswitch489,therebyes 
tablishing a circuit overthe folowing path: 
battery C*,441,490,488,489,491,a',492, 
Y* and ground_through contact 453. The 
steady etrrent fowing through windinga° 
gauses the full actuation of connecting relay 

70 

80 

X". The disengagementofspringswitch484 
from.contact485 opens the circüit through 
winding a" andits engagement with contact 
494 connectsinterrupter H* by way ofwire 
495 to contact 453,thereby preventing the 
telephonic connection of another link con 
nector to the same line,in the Same Way as 
has been describedin reference to the pre 
ceding figures The engagement of arma 
ture Switch 497 with contact 498 Connects 
eontact 499 of trunk plug P" to.ground 
through winding 500 ofthe repeating coil. 
The engagement of armature Switch 50I 
with contact 502,connects contact 503 ofthe 
plugtosupervisory relay T" and non-induc 
tive resistance 504. Ringing Current is im 
Pressed upon the line,as_described(para-, 
graph 27)in relation to Figure 1. As the 
ringing current returns to ground through? 
winding 500 of the repeating Coil,an alter 
nating Currentis inducedin the correspond 
ing winding479whichis heard as anatidi 

alin the receiyer at the caling sub 
station bythe A operator The circuit for 

90 

thissignal would be over the path through 
thelefthand portion ofthe winding ofrelay 
T and through spring440 ofthe trunkjack 
Q",as described(paragraphs 75 and 76), 
the corresponding contact on the caling 
plug of the link connector being connected 
to the grounded winding of the repeating 
coil. 
(78),When the caled for party responds, 

supervisory relay T* is actuated,as de 
scribed(paragraphs 28 and 29)in relation 
to Figure l.The winding of relay R* is 
short-Circuited,the path for the short-cir 
guit being as folows: contact 460 of relay 
R*,505,506,507?508,491,488,490 and441 to battery_C'. The consequent de-energiza 
tion of relay ? Changes the connections of 
relay T" and resistance 504 from that of the 
ringinginterruptersto a multiplied connee 
tion to repeatingcoil_winding 509,whichis 
connected to batery C',as deseribed(para 
graph 80)in reiationto Figure1. The en 
gagement of armature Switch 477 of relay 
R*with contact 510 changes the connection 
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to battery fromground through springcon 
tact440 of trunkjack Q" and winding479 
ofthe repeating Coil,to a connection through 
contact 511,512,513,514,515,516,517 and 
thence byway of contagt 1939f galing plug 
Pin?igure1or8879tplugPinFigure% 
accordingto which ink connectoris used, 

10 

through the Caling supervisory relay TY or 
T° to battery. Therefore this relay is not 
actuated untilthe called for party connected 
to the other exchange has answered,The 
supervisory.signals and circuit connections 
controled thereby are the same asif a con 
nection had been made bythe A operator di 

·20 

rect to the called for line. As repeating Coil 
windings479and 515 are now connected to 
gether,and the called forsubstationis con 
nected to the corresponding windings 500 
and 509, conversation can take place be-- 
tween the Caling and called for parties, 
Condenser 518 allows the voice Currents to 
pass the winding of relay V* and condenser? 
519 alows,them to pass that part of_the 
winding of relay T" whichis connected to 
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Figure 1 Would have been de-energized,as 

40 

therepeatingcoil. Non-inductiyeresistances 
may of course be substituted for said con 
densers The right hand portion of the 
winding of relay T* may be of such imped 
ance as notto alow perceptible leakage of 
the voice.Currents 0rto permit CrOSStalk, 
(79)The telephonic disconnection of the 

cling party is brought about,as described 
(paragraphs 81 and 82),in relation to Eig 
urel and(paragraph 56)in relationto Fig 
ure 2. If the calling party hadreplaced the 
regeiver previous to?the resgonse.o?_the 
galed for party,then relays R* and X in 
described.(paragraph 38),or relays R*,X° 
and X* in Figure 2, as-described?(para 
graph,56),Consequenty,the ercuit 
through relay T*in Figure4is opened and 
the engagement of armature 445 with con 
tact 520,which is conneeted by.wire 521 
to the_upper terminal Qf the winding of 
relay R".would have short-cirguited the 
1atter. The consequent de-energization of 
relay R wonidive short-eireited relay 

50? 
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X",as armature switch_522 which is con 
nected by wires 523 and 492 to the upper 
terminal of winding_a',engages contact 
524,whichis connected by 525,526,507and 
508 to the lower terminäl ofthe winding, 
This de-energizes relay X" also. Ringing 
Currentiscut of from the line of the called 
for substation,and the line restored to its 
normal Condition as armature SwitChes 497 
and 501 have opened the circuit through 

60: (80)Whenthe receiver is replacedat the 
called for substation,after a_gal has been 
responded to;supervisory relay T" is de 
energized and relay_XF short-circuited, as 
described(paragraph 78), when armature 
507engagescontact 526,restoringthe caled 

ing 203 in 
connection is madeto a busy line,fuctuat 

1421864 
for inetoisnomalcondion The dis 
engagement of armature 513 from contact, 
512,ópensthe circuit throughwindings 479 
and 515 of therepeating Goil,thereby de 
energizing the calling Süpervisory relay of 
the link connector inserted in_trunk.jagk? 

The Consequent extinguishing of the 
70 

supervisory lamf would noitythe A oper 
.atór to take.down the Connegtion At?he 
sametime relay V*would be de-energizedin? thesamewaythat cut-ofrelayYinTigure 
1 Was de-energized,as desgribed(paragraph 
85). Therefore,thetrunk line could be used 
again,irrespective of whether the A oper 

80 
from thetrunkjaek The extinguishingof ator had removed or not the link connector 
supervisory lamp Y* would notify the?A ? 
Operator 
down, : 
(81)The automatic mans by which a 

that théconnection could betaken, 

telephonic connectionto a busyline is pre 
Vented,and the "waiting° means used,are,? 
similar to those desgribed (paragraphs36, 
37 and 89). Relay XF is ?hown üs gon 
sisting of two windings,one energized by 
the intermittent cürrent from interrupter 

90 

H",and the other by steady eurrent from, 
battery C* This is.an lternative.form 
fromthe connecting relaysilüstratedin the 
preCeding figures, and may-or may not be.95 
üsed. Relay R*in Figure 4is shown with 
out the Connections to interrupters,such as 
I and J*in Figure l whioffunish the ringing busysignal.as sugh_signal may or 
may nót be used,?f desired,sugheonnec 1 00 ? - 
tions are made asilustrated in Figure 1, 
and as describeq(paragraph 41), 

(82) The caling party's büsy.sig 
similar way to that described(paragraph 

- ?,as desgribed(paragraph40),is produced in a 
41). Resistance 528in Figure4 corresponds 
to resistange 234 in Figüre 1,gnd-iscon 

coil,corresponding o wind the repeatin - 
?? 1. Therefore,when a 

nectedin the same wayto winding 500 of 
110 

ing current flows through.winding 500, 
which induces an alternating current in 
winding 479. This ourrent fows over the 
Path.as describe (paragraph 77) i?rela ;]]5 tion to the audible ringing signal.Conse-? 
quently,the caling party Can elect to 
*wait*orcan replaée the receiver.thereby 
obtaining the described disconnection If 
the caling party"waits heis telephgni 
caly connegted to the galed forline,when 

120 - 

it becomesidle,as described(paragraph42). 
(88) The AA operatoris preyentedfrom 

making a connection to a ?aled for line ,.… 
125? 2% with Which a *waiting° connection has al 

ready been established in a similar wayto 
that described(paragraphs 43 and 44)rin 
relation to Figüre 1 the diference being 
that both the A and AA operatorsauto 
maticaly receive an andiblesignalintheir 
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536 of the operatorsinduction coil,is used 
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respective receivers when Such a Connection 
is made Therefore,the AA operatortakes 
down the Connection and the A Operator 
repgrtsto the calingparty Whena "wait 
ing° connection is made,a circuit is estab 
1ished overthe folowingpath:Battery C', 
463,464,8",465,529,530.531,532,533,462, 
461,452 and453toground Therefore,when 
another connection is made to a ine jack 
of the same line,a short-circuit is formed 
aroundwindingw°ofcontrolingrelayU*and 
the latterCannot actuate,as described,(para 
graph 75). Relay S°is not de-energized, 
as described(paragraph 75),and armature 
switch474 ofthe same remains engaged with 
contact 584. The path for the alternating 
current,induced in winding479 of the re 
peating coil bythe fuctuating current flow 
ing in winding 500 is to ground through 
534,535,586 and 537,instead of to ground 
through 473,472,470,442,441 and battery 
C",as described(paragraphs 77 and 82). 
Primary 536ofthe AA operatorsinduction 
coilinduces a Correspondingalternating cur 
rent in secondary 538,whichis heard as an 
audible signal in receiver H". As the A 
operators head receiverisstil connected to 
the link connectorcircuit,inasmuch as relay 
V* has not actuated as described(para 
?raph76);thesignalis alsp produced there 

Condenser 537.in series with primary 
to prevent direct gurrent from flowing to 
ground therethrough from relay T°,instead 
of togroundthroughthegrounded winding 
of the repeating coil ofthe link connector 
connected to trunkjack Q* 
(84)Should the busy test be required, 

then a connection is made as indicated by 
dotted line 539,and the busysignals vould 
be transmitted to both the A and AA oper 
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ators,as described in the preceding para 
graph, - - 

(85)_Supervisoy lamps Y7_and Y*cor 
respondin function to Y 8nd Y°in Figure 
1, desgribed(paragraph 47). Supervisory 
lamp Y" may or may not beused. Ifused 
with thosetrunking systems wherein the A 
Operator selects an idle trunk and connects 
thereto,?he energization of the Same would 
act as a Galing signal to the AA operator. 
?amps Y and Y*,Connected as shown,fur 
Hish the necessary resistance to prevent the 
short-cirgüits,as described.(paragraph 65). 

(86) Figure 4,as described,is afranged 
forthe ringing apparatus to be located at 
?16 exch?nge Where the trunk line termi 
nate8._However,the ringing can_readily be 
gontroiled by ?he A operator and the ring 
ing apparatüs located atthe exchangewhere 
thetrunk}ine begins,shouldthat be desired. 
For party line ringing the latter plan ofers 
many advantages,As this trunk line cir 
guit forms no part ofthe present invention, 
but is Covered in a divisional 89plication 

beina *waiting°condition. 

hereof,no further reference thereto is made 
herein. 

(87) Figure 5is anillustration of another 
modification of the connecting relays,which 
may be used in conjunction with the link 
connectorsillustrated in the preceding fig 
ures Asshown,it represents an adaptation 
to the answering end of the link connector 
shownin Figure 1,andincludes an alterna 
tive form of means for connecting the 
answering Supervisory lamp or signal,and 
illustratesthe connections to be made when 
but one interrupter for furnishing the inter 
mittent short-circuiting Currentis used. Tt 
will be.readily understood,that this form 
is equaly adaptable to the caling end of 
the link Connector,and to the other circuits 
shown. But one battery is needed with this 
form,1amp Y°takingthe plage of?esistance 
221 in Figure1. The actuation of answer 
ing supervisory relay T,establishes a cir 
cuit over the folowing path:battery C*, 
540,W,541,542,543,X*,544,545,546, 
547,548,and to ground through the cut-of 
relay. Armature 549 thereupon engages 
spring Switch 543,and thereby connects 
steady gurrent from battery C*,by way of 
Y* and wire 550 to X*,subsequently re… 
moving.548 from 542 and opening the cir 
guit tointerrupter W.Thesteady eurrent 
flowing through relay X causesthefulae 
tuation of the relay The short-circuiting 
current from interrupter W*,passes by way 
of spring switch 542,contact 553 and wire 
554 to a point ööö in the winding of relay 
X* From.this point to wire544,the wind 
ing is of very low resistance but of suf 
Cient ampere turnsso that the current from 
battery C*,through interrupter W*,will 
maintain Said relay actuated. From point 
555 to Spring switch 548,the resistanee of 
the winding is high,so that the circuit 
through the frst mentioned part forms a 
1OW resistance Shunt or virtual short-circuit 
for thelatter,orfor the complete winding 
of another connecting relay of another link 
Connector. The engagement of spring 
Switch 556 with contact 557,establishes a 
Connection to contact 548,in branch rela 
tion to that through armature 545,and 
contagt.546 ofsupervisory relay T. When 
relay T7 is de-energized,armature 545 en 
gaging contact 558,connectswire 544 direct 
to Spring.switch 543,thereby completely 
short-cireuiting thewinding and de-energiz 
ing relay X* As lamp Y* is in oirouit 
whensaidshort-circuitismade,its resistance 
is_suficient to prevent a short-oircuit of the 
relays of anotherlink gonnector,whieh may 

(88) Figure 6 is an illustration of the 
Changetobemadein a well known link con 
nector gircuit,when_the audible line pilot 
signalsillustratedin Figure lareto be used, 
withoutatthesametiméusingthedeseribed 

70 

75 

80 

85 

90 

95 

105 

110 

115 

120 

130 



ae 

ing to 562 of caling.plug P. 

ink connectoreircuits As the changere 
1atesto the calingend ofthelink Con?ector, 
onlythatend ofthe sameisilustrated,wire 
559 leading to the answering plug Contact 
correspondingto contact 560 of caling glug 
P and wire 561 leading through a relay, 
correspondingtoT,to a Contact CQ?espo*- 

- With this 

wel1 known type of]ink Connecto? Girguit, 
the operator on observing.a line signal in 
serts the answering plugin the ansWering 
jack of the caling line, and.manipulates 
listening key Z*.thereby establishing a gir 
cuit over the folowing path: battery C?", 
563,564,565,566,567,568,569,570,H7, 
571,572,573 and 574,completing the Cir 
ouitthrough battery C* The operatorsre 
ceiver HTand secondary 569 of the indug 
tion col being thereby connected in Cirguit 

20 with windings 563 and 574 of the repeating 
coil,a telephonic connection is established 
to the caling substation connected to Wind 
ings575 and 576 of the Same repeating Coil. 
The connection of the operatorstransmitter 
?77and primary578isa well known onein 
the art. The only Change made in this 
wel known circuitisin shunting Condenser 

30 

35 
of relay AY in Fi 
audible line pilot signals.are controledin 
the Same manner as described in relation to 

568 with relay A*,whose.windingis prefer 
ably of,a extremely high resistance,so 
that a disagreeable click is not produced in 
receiver H" by an appreciable anount of 
direct current passingtherethrough when 8 
key Z* is manipulated The armature and 
coitact 9?relay A* Close the_same Gircut thata Wheatstone Bridge eircuitis estab 
as olosed by armature 126 and contact 127 

gure l. Therefore,the 

Figure1,whenevera key Z*is manipulated. 
40 (89) Referring to the various short-cir 

cuiting currentinterrupters which have been 
described,it willbeunderstoodthat the Same 
might be dispensed withrentirely,and the 
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spective batteries. 
circuit Connections made direct,to the re 

However,if this was 
done,practically the only resistance in cir 
cuit would be that of the cut-of relay,and 
as that is usualy of a low resistance,the 
current consumption would be large,Also, 
a fuctuating current is required to operate 
the described audible busy signals. There 
fore.by usingSaidinterrupters Tam enabled 
to obtainsaid busysignals and at the same 
timereduce the consumption ofourrent when 
the short-gircuits_or low resistance shunts 
forming virtual short-circuits are made,as 
have been hereinbefore described Takin 
the resistance ofthe cut-of relayas thirty 
four ohms,for.example,then if the inter 
rupters are made asillustrated,whereinthe 
metalig segments of the same represent 
one-eighth of their?circumference?the 
amount of current flowing through said re 
lavintermittently would be equal to a cir 
cuit havinga resistance eight times asgreat 

ing idle. 

1421,864 

through which the current fowed continu 
ously Therefore,the equivalent resistance 
added to the operating Circuits byusingthe 
short-circuiting interrupters would be two 
hundred.and seventytwo ohms In pracr? 
tice it will be found the relays Operate just 

.as eficiently by using-the intermittent Cur 
rent asif a steady currentwasused andthat 
the metalic segments of the interrupters 
may be less tham one-eighth oftheircircum 
omyin gurrent consumption.,An9ther a@ 
vantage inusing the interruptersis thatit 

70 

75 
±erence,thereby efecting still further econ 

the cit-of relaywindings are of a low re-? 
sistance,they might begome heated by the 
steady egrrent fowing.through them.when 
practicalyno otherresistancewasin circuit. 
Theintermittent current has no such heating 
efect as the Seven-eighths of the time,Or, 
more,when no short-circuit exists dissipates 
the small amount of heat generated for the 
one-eighth time,or less,that the short-cir 
cuit continues. Figures 1 and 2 show the 
short-circuiting interrupters used in pairs, 
.as H°and W.S/and P*;Figures3,4ánd 5, 
show butoneinterrupterusedforeachshort 
girguiting function,Thishas been done,as 
it is a matter of choice which form is used. 
Tf but one interrupter is associated with 
each relay,then the circuits,inoluding the 
windings of said relays,when the latter are 
fuly actuated,must all be practicaly of 
the same resistance The reason for thisis 

1ished.ifotherlink connectorsare connected 
to caling and.called lines,when.a relgyis ina*waiting°conditionandthe*waiting" 
relayisincluded,byway ofthe wireleading 
to saidinterrupter,in the bridge wire across 
the arms of Said circuit;correspondingarms 
of the Same being formed bythe respective 
cut-of relays and fully actuated relays As 
the armature which connects steady current 
to the winding of said relays should pref 
erably engage its spring switch when said 
relay receives but a Smal amount of current, 
(sugh as the intermittent current),if any 
ofthe relaygircuitsvariedgreatlyinresist 
ance,the bridge might become unbalanced: 
? current fow through the *wait 
1ng 
Same,previousto the Conneoted line becom 

Tf,the interrupters are used in 
pairs,this bridge circuitéannot beformed, 
Therefore?it would beimmaterial whether the gircuits ineluding the relays.yaried in 

g resistance or not. However, said oircuits 
can readily be broughtto approximatelythe 
sameresistance.thereby allowing the single 
interrupters to be used, ? 

(90) I have also shown in the various, 
figures,many other modifications of circuit 
connections and forms of windings for the 
Various relays It wiI be understood that 
the Same maybe re-combinedinother ways, 

relay to cause the actiation of the 
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whereby current from said first mentioned 

24 

first mentioned Source,Saidshunt being Con 
nected by the actuation of a relay of an 
other link connector previously Connected 
to the Same line, - 
,6,A telephone exchange system includ 
ing telephone lines extending from Sub 
stations to an exchange,link Connectors to 
connect said substations,a relay for each of 
said link connectors,a source ofintermittent 
Current,a source of steady current,means 
8Ource initially energize8 said relay when 
one of said link Connectorsis connected to 

15 

20 

25 

30 
to be energized, 

an idle line and thereby substitutes Current 
from said seCond mentioned Source for Said 
first mentioned current,means to prevent 
Said energization when said link connector 
is connected to a busy line,a low resistance 
shunt,Said last mentioned means Compris 
ing means forintermittently connectingsaid 
shunt around Said relayinsynchronism with 
the impressions of intermittent current 
through Said relayfrom Said first mentioned 
source,said shunt being Connected by the 
actuation of a relay of another link con 
nector previously Connected to the same line, 
and means Whereby Said shunt is removed 
by the de-energization of Said last men 
tioned relay when said line becomes idle, 
thereby alowing said first mentioned relay 

7. Atelephone exchange System induding 
telephone lines extending from Substations 

35 
to an exchange,link connectors to connect 
Said Substations,a relay for each of Said 
link connectors, a source of intermittent 
Current, a source of steady current,means 

40, 
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whereby Current from said first mentioned 
source initially energizes said relay when 
one of said link Connectors is connected to 
an idle line and thereby substitutes current 
from Said second mentioned source for Said 
first mentioned current,means to prevent 
Said energization whensaid link Connector 
is connected to a busyline,a low resistance 
shunt,said last mentioned means comprising 
means for intermittently connecting said 
shuntaround Said relayinsynchronism with 
the impressions of intermittent Current 
throughsaid relay from Saidffst mentioned 
Source,8aid shunt being Connected by the 
actuation of a relay of another link con 
nector previously connected to the same line, 
and means underthe control of apparatus at? 
a connected substation to de-energize the 
19st mentiongdrelay,thergby remoyingsaid 
shunt and alowingsaid first mentioned re 
lay to be energized. : - - - 
- 8. A telephone exchange system including 

60 

65 

telephone.lines extending from substations 
to an exchange,link Connectors to connect 
said substations,a relay.or each of said 
link connectors,a source ofintermittent cur 
rent,8 source of steady,qrrent,*eans 
whereby current from Said first mentioned 

1421,864 

Source initialy energizes said relay when 
one of Said link Connectors is connected to 
anidle line and thereby substitutes current 
from said Second mentioned sourcefor said 
first mentioned Current,means to prevent 
Said energization when said link connector 

70 

is connected to a busyline,a low resistance 
$hunt,said last mentioned means Compris ing meansforintermittentlyconnectingsaid 
shunt aroundsaid relayinsynchronism with 
the impressions of intermittent ourrent 
through Said relay from Said first men 
tioned source,said shunt beinggonnected by 

75 

the actuation of a relay of another link con-? 
nector previously Connected to the Same line 80 
and ingluding a winding of said relay for 
maintaining the Same actuated when Said 
shunt is formed, and means under the con 
trol of apparatus at a Connected substation, 
* de-energize the *st,mentio?ed,relay, 
thereby removing said shunt and allowing 
Said first mentioned relay to be energized. 

9. A telephone exchange system inclüding 
telephone_lines extending from substations 
to an exchange, link connectors to connect 
Said substations,a relay foreachof saidlink 
Connectors,a source of steady electric cur 
rent,means for furnishing an intermittent 
current from said source; means toinitialy 
energize said relay,by closing a circuit in 
Cludingsaidintermittent Currentmeansanda 
winding of Said relaywhen a link connector 
is.connected to anidle line,and thereby sub 
stitute said Source forsaidintermittent cur 
rent meansin said Cirguit;a low resistance 
shunt, means for connecting said intermit 
tent current means to another winding of 
said relay oflowerresistance thansaidirst ? mentionedwindingandalsoincludedinsaid 
circuitto form saidshunt,wherebysaidfirst 
mentioned Windingisintermittently shunt 
ed by_said second mentioned winding,said 
relay being maintained actuated when said 
shunt is formed by the current flowing 
through said second mentioned winding; 
means whereby,when another link con 
nectoris subsequently connectedto the same 
line,a Corresponding relay is connected in 
brangh relation to_saidfirst mentioned relay 
in said circuit and means whereby said low 
resistance shunt isintermittently formedin 
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synchronism with the impression of saidin 
termittent current through Said last men tioned relay,thereby preventing said cur 
rent from said intermittent current means 120 frominitialyenergizingsaidlastmentioned 
relay. íAtelephoneexchangesystem induding 
telephone.lines extending from substations 
to an.exchange,link connectors to connect 
said substations,a relay for eagh of said 
link connectors,a source of steady electrio 
current,means for furnishing anintermit 
tent eurrent from Said Source; means to 
initialy energize said relay,by closing a 
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circuit including said intermittent eurrent 
means and a winding of said relay when á 
link connector is eonnected to anidle line, 
and thereby substitute said source for said 
intermittent current means in said circuit; 
a low resistance shunt,means for connecting 
said intermittent current means to another 
winding of said relay of lower resistance 
than said first mentioned winding and also 
included in said circuit to form said shünt, 
whereby said first mentioned winding is 
intermittently shunted by said second men 
tioned winding,said relay being maintaingd 
actuated when said shuntis formed by the 
current fowing through said second men 
tioned winding,means whereby, When an 
otherlink connectoris subsequently connect 
ed to the_Sameline,8 corresponding relayis 
connected in branch relation to Said first mentionedrelayinsaideircuit.meanswhere 
bysaid low resistance shüntisintermittently 
formed in synchonishi with the impression 
of said intermittent current through said lastmentionedrelaytherebypreventingsaid 
current from said intermittent cürrent means from.initialy energizing?said lgst 
mentioned relay,and meanswhereby the dé 
energization of said first mentioned relay 
whef said line becomes idle removes Said 
shunt andthereby alows Said last mentioned 
relay to beenergized. · . 

1l. A telephone exchange system inglud 
ing telephone lines extending from substa 
tions to an exchange,ink connectors for 
connecting said substations,i gombination 
with automatic means individual to the re 
spective link Connectors to preyent.a tele 
phonic gonnegtion between agaling lineand 
? busyline.when Qeofsadlink conneetors 
is coinected to Said bisy line; means oper 
ative when such a connection is made,for 
sounding an audibe signalin the teleph9ne 
receiver at the calling stibstatign,denoting 
that a substation of the busy line is being 
signaled. and for,sounding another such 
signal.denoting thgt said substation has 
responded to itsealing signal. ,- ° 

f2. A telephone gxchange system inglüd 
ing telephone lines extending from substa 
tions having caling signal apparatus to a 
manually operated exchange,1ink connectors 
for Connecting said substations in Combina 
tion with automatie meansto prevent a tele 
phonic connection between a galing line and 
a busy ine,when one of said ink connee 
tors is manualy connected thereto; means 
operative when such a connection is made, 
for sounding an audible.signal.in the tele 
phone receiver at the caling Substation,de 
ioting the busy condition of said line and 
meansfor automaticalystopping Said Signal 
and impressing signaing eurrent on the 
caled f6r line,when the same becomes idle, 
and thereafter discontinue such impression 
when the cailed for substation responds to 

st 

its Calingsignal,and means under the gon 
trol of àp?tus at the caling substation, 
op?rativé predois to the response.of the *edforsibstation,topreventsaidimpres 
SIOn, 

18 A telephpne éxchange.system inglud 
ig téléphone.lies éxten@ing from substa 
tioi tó ?iltiple switchboard,ink con 

?,…$·* oiécting Said substations,in 
aitoinatic means individ 9mbüton wih äitöingtie means 

u?l to thé,respective link gonnectors,to 
?honie connection between a 

*törs is,gonnected.o sad busy 
d.för soundig an audible signal in 

thét?lephpne receiverat thecalingsubsta 
tión denoingthe busycondition ofsaidline; 
säid mé?is Gómprising a relay theactuation 
of ?hieh estabishes the telephonic connec 
tion through said link connector and stops * produgion ofsaidaudiple signal,means 

?étiatig said relay when a telephonic 
comiéctionisestablished to anidle caledfor 
lié a low resistance shunt,and means 
whéfeby.if.another link connector is sub 
seqiei?y connepted to,the same line,said 
shitisconnected bysaidagtuationarounda 
relay_ofsid last mentioned link connector, 
thereby preveitingthe actuation of said re 
1ay,?..,., 
14,A_telephone exghange system inglud 

ing télephoné 1ines extending from substa 
tims tq?ngxchange,tink connectorsto con 
negts?lstibstations means associated with 
sid link connectors forsoundingan audible 
signal In a telephone receiver ät_a caling 

stätion,a rglayforeach ofsaid link con 
nectors theagü?tiono?which prevents the 
óinding of $aid signal,a source of inter 
?ittgit@urrent,a source of steady current, 
means wherebyeurrent fromsaidfirst men 
tióied source irutialy energizes said relay 
wheh ofe 6?sad link gonnectorsis connect 
ed to ai idle ine and thereby substitutes 
Gürfent_from sáid second mentioned source 
for säld first mentioned current,means to preyeit said energization when said_link 
gonnecto?is conegted to a_busy line,there 
b ingsaidsignal,indicatingthe busy 
cofdition 6fs?id line;a low resistanceshunt, 
said last mentioned means comprising means 
for itermittently.connegting said shunt 
ifound said rgay in synchronism with the 
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ife?ionsofitermitent current through 
said relayfrom said first mentioned source, 
säid sh?nt being connected by the previous 
confectioi of ahother such link c6nnector 
to.the same line,and a circuitin inductive re?tionto saidreceiver,wherebysaidinter 
mi?t gurrent is caused to produce said 
aidible signal, 

15. A telephghe exchange system inglud 
ing féléphone lines extending from substa 
tions to a mültiple:switchboard,1ink con 
nectors fof coinecting said substations,in 
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ing telephone lines extending from substa 
tionsto'a multiple switchboard,a telephone 
set foreach operators position thereat.link 
connectors for connecting Said substations, 
means for connecting Said Set to a calling 
line by way of oneof Said link Connectors, 
automatic means to prevent a telephonie 
eonnectionbetWeen a calingine and a busy 
line,when one of Said link Connectorsis 
connected to Said busy line, means for dis 
connectingsaidset from Said link connector 
When Such a Connection is made and for 
sounding an audible signalinthe telephone 
receiver at the caling substation denoting 
Said busy condition of the caled for line, 
said automatic means comprising a relay 
for each of Saidilink Connectors the actua 
tionofwhieh establishesthetelephonic con 
nection through Said link Connector and 
stopstheproduction ofsaid audiblesignal: 
a?SOurceofintermittent Current a Source of 
steady current,meanswhereby Current from 
Said first mentioned:source.initialy ener 
gizes Said relay When One of Said link con 
nectorsis Connected to anidle line andthere 
by substitutes current from said second 
mentioned Source, means to prevent Said 
energization when Said link Connector is 
connectedto a busyline,thereby preventing 
aid telephonic connection and Sounding 
Said signal,a low resistance shunt,said last 
mentioned means comprising means forin 
termittently connecting said shunt around 
said relay in synchronism with the impres 
sions of intermittent current through Said 
relay from said first mentioned sourge,Said 
shunt being formed by the telephonic con 
nection of another link connector to the 
Same line anda circuit inindüctive relation 
to·Said reCeiver at Said substation; Whereby 
said intermittent Current is Caused to pro 
duee Said audible signal - 
20,A telephone exchange system includ 

ing telephone 1?es extending from substa 
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tions having calling signal apparatus to a 
multiple switchboard, a telephone receiver 
for each operator's position thereat,?ink 
connectors for connecting Said Substations, 
meansfor connectingsaidreceiver to a cal 
ing line byway of One of said link Connec 
tors,meansto diseonnect Said receiver when 
said link connectoris Connected to a Called 
for line,and meansfor preventing Said dis 
connection provided another line is_already 
telephonically connected to the galed for 
1ineand stil another callinglineis Waiting 
to be connected thereto. 

21. A telephone exchange systeminclud 
ing telephone lines extending from substa 
tions having caling signal apparatus to a 
multiple switchboard,8 telephone receiver 
foreachoperatorspositionthereat.linkeon 
nectors for connecting Said Substations, 
means for connectingsaid-receiver to a cal 
ing lineby way of oneof Said link connec 

tors; meansto diseonnect saidreceiver when 
said link connectoris connectedto a called 
for line,and means for preventing said dis 
COnnection provided another line is already 
telephonicaly Connected to the called for 
line and still anothercalinglineiswaiting 
to beconnectedtheret0,and meansoperative 
when Said disconnection is prevented to 
SOund an audiblesignalinsaid receiver,de= 
notingsuch condition of thecaled forline, 

22. A telephone exchange system includ 
ing telephonelines extending from substa 
tions having Caling signal apparatus?to a 
multiple switchboard,a telephonereceiver 
for each operator's position thereat,link 
connectors for Connecting said Substations; 
means for connecting said receiverto a cal 
ing line by Vay of one ofsaid ink connec 
tors,meansto disconnect SaidreceiyeryHen 
Said link connectoris connected to a Caled 
forline.and means_forpreventingsaid dis 
connection provided another line is already 
telephonicaly connected to the galed for 
1ine and still anothercalinglineiswaiting 
to be connected thereto; and means opera 
tive when Said disconnectionisprevented to 
sound an audible signalin Said receiyer.de 
noting süch conditionofthecaled:forline 
and also denotingthat a substation thereof 
is being signaled and to soundangthersuch 
audible signal denoting that Said Substa 
tion has responded toitscaling Signal, 

23. A telephone exchange System inglud 
ing telephone lines extending_from.substa 
tionsto a multiple Switchboard,8 telephone 
receiver for each operators position there 
at,ink connectors for connecting Said sub 
stations,meansfor Connecting said regeiyer 
to a calingline by way of one o?said link 
connectors meansto disconnect saidreceiver 
when said ink Connectoris Connected to a 
caled for line,and means for preventing 
said disconnection provided another line is 
already telephonicaly connected to the 
caled forline andstill another calingline 
is waiting to be connected thereto Said 
means comprising a relay the actuation of 
whieh causes the disconnection of Said re 
ceiver,means for actuating Said relayWhen 
a caling line is connected to a_galed for 
line for which another caling line is not 
waiting,and another relay associated with 
the 88me link ConnectOr,the actuation of 
which is prevented when a connection is 
made to a busy line, and means Whereby, 
provided another link Connector is subse 
quentlyeonnected to the same line,a low re 
sistance shunt is formed,around a corre 
sponding first mentioned relay of Said last 
mentioned link Connector by said actuation 
and non-actuation of Said relays,thereby 
preventing the actuation of said Correspond 
ingrelay and preyentingthe consequent dis 
connection of said receiver. 

24. A telephone exchange system inel1d 
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ing telephonelines extending from substa 
tions to a multiple switchboard,a telephone 
receiver for each operators position there 
at,link ConnectOrs for Connecting Said Sub 
stations,means for connecting Said receiver 
to a calling line byway of one of Said link 
ConnectOrs,meansto disconnect Said receiver 
when Said link Connector is connected to a 
caled.for line and means for preventing, 
Said disconnection provided another line is 
alreadytelephonicallyconnected tothecalled 
forline and stillanother caling lineiswait 
ing to be connected thereto,whereby an au 
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dible signalissoundedin said receiver, de 
noting such condition ofthe caled for line, 
Said means comprisinga relay the actuation? 
ofwhich causesthe disconnectionofsaidre 
ceiver and stops the production of said au 
dible signal: means for actuating said relay 
when a calingline is connected to a caled 
forline for which another calingline is not 
waiting,and another relay associated with 
the Same link Connector,the actuation of 
which is prevented when a Connection is 
made to a busy line, and means whereby, 
provided another link connector is subse 
quently Connected to the Same line,a low re 
sistance shunt is formed around a corre 
sponding first mentioned relay of Said last 
mentioned link connector,by said actuation? 
and non-actuation of Said relays,thereby 
preventingthe actuationof Said correspond 
ingrelay and preyentingthe consequent dis 
connegtion of Said receiver and stopping of 
said signals, - ? 
25,A telephone exchange System includ 

ing telephone lines extending from substa 
tionsto a multiple Switchboard,a telephone 
receiver foreach.operators position thereat, 
link connectors for connecting said substa 
tions,means for connegting Said receiver to 
acalingline byway ofone ofsaid link con 
nectors,means to disconnect Said receiver 
when Said link connector is Connected to a 

45, caled for line, and means for preventing 
said disconnection provided another line is 
telephonicaly connected to the caled for 
line and still another caling line is waiting 
to be.connected thereto,whereby an audible? 
-signalis sounded in said receiver,denoting 
sueh condition of the caled for line, said meanscomprisingarelayforeachofsaidlink 
connectorsthe actuation of which causes the 
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disconnection of Said receiver and stops the 
55, production of said audible signal,8 source 

of intermittent Current,a Source of steady 
Currrent,meansto initialy energize Said re 
lay by current from said frst mentioned 
source when one of said link Connect0rsis 
connected to a caled for line forWhich an 
other calling line is not Waiting and there 
after substitute Current from said second 
mentioned source,means to prevent Said 
energization when said link.connegtor is 
connected to a called for line for Which an 
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other caling ine is Waiting, thgebype 
Venting Said disconnection of said receiver 
and Sounding Said signal, a low resistance 
shunt,Said last mentioned means Comprising 
means for intermittently connecting said 
Shuntaround Said relayinsynchronismwith 

70 

the impressions of intermittent current 
through said relayfrom saidfirst mentioned 
Sourge,Said shunt being connected by the 

-75 telephonic connection of another link con 
nector to the same line,and a circuit inin 
dugtive relation to said receiver,whereby 
saidintermittent.currentis causedtoproduce, 
Said signal. * ?? _,°, - 

26. A telephone exchange systeminclud 
ing telephone lines extending from substa 
tions to 8 multiple Switchboard,a telephone 
1egeiver foreachoperators position thereat, 
link connectors for connecting said substa-? 
tions,means for connecting said receiyer to 
a Calling line by wáy of one of said link 
CQnnectors,meansto disconnectsaid receiver 
when Said link Connector is connected to a 
Called.for line,and means for preventing 
said disconnection provided anotherline is 
already telephonicaly connected to the 
caled forline andtwoothercalinglines are 
Waiting to be connected thereto, - 
2? telephone exchange system includ 

ing telephone lines extending from substa 
tionsto a multiple switchboard,a telephone 
?egeiver for each operators position thereat, 
link connectors for connecting Said substa 
tions.means for connegting Said.reeeiver to 
a calingline byway of one ofsaidlink con 
when Said link connector is Connected to a 
Called for line, and means for preventing 
said disconnection provided another line is 
already telephonicaly connected to the 
Caled for line and.two other Calling lines 
are waitingto be Connectedthereto,whereby 
an audible signal is Sounded in Said re 
9eiver,denotingsuch condition ofthe caled? 
for line. 2s Atelephoneexchangesystemincid 
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90? 

95 

100 
nectors,means to disconnect Said receiver 

105 

110 
ing telephone lines extendingfrom substa-? 
tionsto a multiple switchboard,a telephone 
receiverforeach operators positionthereat, 
link connectors for connecting Said substa 115 
tions,means for connecting Said receiver to 
a calingline bywayofone ofsaidlink gon 
.nectors,means to disconnect Said receiver 
when said link connectoris gonnected to a 
Called for line,and means ? said-disconnection provided anotherline is 
already telephonicaly connected to_the 
called for line and two other calling lines arew*gto begonnectedthereto whereby 
an audible signalis Soundedin Said receiver, 
denoting such condition of the caled for 

120 

125 

line,Said means including a controling re 
1ay the actuation of which gauses the dis 
connection ofsaid receiverandstopsthe pro 
duction of said audible signal,means?for 130 
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actuating said controllingrelay when a call 
ingline is connected to a caled forline for 
Whightyo other caling limesarenotwaiting, 
and two cohnecting relays associated with 
the same link connector,means wherebythe 
agtuation of one of said relaysis prevented 
when 8 connection is made to a busy line, 
apd means wherebythe actuation of both of 
Said relaysis prevented when a connection 
is made to a line for which another caling 
line is waiting,a low resistance shunt, and 
Ineans whereby,provided still another link 
connegtor is subsequently connected to the 
Same line,Said shunt is connected around a 
corresponding controling relay of said last 
mentioned link connector,by said actuation 
of Said controling relay and the non-actua 
tion of both of said connectingrelays,there 
by preventing the actuation of said con 
troling relay of said last mentioned link 
connegtor and the consequent disconnection 
ofsaid reeeiver and stopping of said signa}. 
29,A telephone exchange system inolud 

ing,telephone lines extending from sub 
stations to a multiple switchboard,a tel 
ephone receiyer for each operators posi 
tion thereat link connectors for connecting 
said substations,means for connecting said 
reeeiyer_to a caling line by way of one 
of said link connectors,means to disconnect 
said receiver when Said link connector is 
Connected to a caled for line,3nd means 
for preventing Said disconnection provided 
another line is already telephonicaly con 
nected to the called for line and a plurality 
ofother Calling lines are waiting to be con 
Dected thereto,whereby an audible signal 
is sotuded in said receiver, denoting such 
Condition of the Called forline, 
80,A telephone exchange system includ 

ing telephone lines extending from substa 
tionsto a multiple Switchboard, a telephone 
reeeiver for each operator's positionthereat, 
link connectors for connecting.said sub 
stations,means for connecting said receiver 
to a caling line by way of one of said link 
eonnectors,meansto disconnect Said receiver 
when said link connector is connected to a 
called for line and means for preventing 
Said disconnection provided another line is 
already telephonicaly connected to the 
caled for line and a plurality of other 
caling lines are Waiting to be connected 
thereto,whereby an audible signal is 
soundedin Said receiver. denoting such con 
dition of the caled for line,Said means in 
cluding a controlingrelay the actuation of 
which Causes the disconnection of said re 
ceiver and stops the production of said 
audible signal,means for actuating Said 
controling relaywhen a calling lineis con 
nected to a called for line for which all of 
saidplurality of galinglines arengtwaiting, 
and a connecting relay foreach of Said plü 
raity of waiting lines associated with the 

29 

Same link connector,means whereby the 
agtuation of one of said relaysis prevented 
when a connection is made to a busy line, 
means Wherebythe actuation oftwo of said 
relays is prevented when a connection is 
*ade,to a line for which another caling 
line is Waiting and means whereby the 
actuation of the other such relays are suc 
gessively.so prevented accordingto the num 
ber of Said plurality of calinginesso wait 
ing, a low resistance shunt,and means 
whereby,provided another link connector 
is_subsequently connected to the same line, 
said shuntisconnected around a correspond 
ing controlling relay of said last mentioned 
link connector by said actuation of said con 
troling relay and the non-actuation of al 
9f said connecting_relays,thereby prevent 
ing_the actuation ofsaid controlingrelay of 
Said last mentioned link connector and the 
Consequent disconnection of said receiver 
and stOpping of Said signal. 

31. A telephone exchange system includ 
ing telephone lines extending from substa 
tions to a multiple switchboard,fink con 
nectors,for connecting Said substations, 
means for Connecting a plurality of caling 
1ines to a busyline byway of said link con 
nectors without establishing telephonic con 
nection therebetween,but establishing tel 
ephonic COnnection,when Said busy line is 
telephonicaly disconnected from another 
line,?tom the formerly busy line to each 
Sugh Caling line Sugcessively,in the Same 
order in Which Said link connectors were 
Connected to Said busy line. 

82. A telephone exchange system includ 
ing telephone lines extending from substa 
tions to a multiple switchboard,1ink con 
nectOrs for connecting Said substations, 
*eans for connecting a plurality_of caling 
linesto a busyline by way of said link con 
nectors without establishing telephonic con 
nection therebetween,but establishing tel 
ephonic Connection,When Said busy line is 
telephonicaly disconnected from another 
line,from the formerly busy line to each 
such caling line successively,in the same 
order in which said link connectors were 
COnnected to Said busy line,and means 
under the control of apparatus at a sub 
station of Said busy line to obtain Said tel 
ephonic disconnection andthereby allow one 
of said Callinglinesto become telephonicaly 
connected thereto. 

33. A telephone exchange system includ 
ing telephone lines extending from substa 
tions to a multiple switchboard,link con 
nectors for connecting Said,substations, 
means for connecting a plurality of caling 
lines to a busy line by Way of said link 
connectors without establishing telephonic 
connection therebetween,but_establishing 
telephonic connection,when Said busyline 1s 
telephonicaly disconnected from another 
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line,from the fomery busy ine.to each 
sugh galinglinesuggessively,in the same 
orderin which saidlink connectorswere con 
nected to said busy line,means under the 
control of apparatüsat a substation of Said 
busy ine to obtain said telephonic discon 
nection and thereby allow one of Said call inglinesto becometelephonicalyconnected 
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thereto,and means under the control of ap 
paratus at a.waiting substation, operative 
previous to the response of the caled for 
substation,to prevent Said Connection, 
34,A telephone exchange.system includ 

ing telephone lines extending,from sub 
stations to a multiple switchboard, caling 
signal apparatus at said Substations,link 
connectors for Connecting Said substations, 
means for connecting a plurality of calling 
lines to a busy line by way of said link con 
nectors withoutestablshing teephonic con 
nection therebetween,but establishing tele 
phonic connection,when said busy line is 
telephonicaly disconnected from another 
1ine,from the formerly busylineto eachsuch 
caling fine successively,in the same order 
in which 8aid link connectors Were Con 
nected to Said busy line, means,under the 
control of apparatus at a substation of said 
busy line to obtain Said telephonic disgon 
nection andthereby alow one of Said caling 
1ines to become telephonicaly connected 
thereto, and means whereby said calling 
signal apparatus at a Substation O? Said 
büsy?ine is operated by.the.impresion of 
signaling current on Said line each time 
such a telephonic connection is made,the 
subsequent response at Said_substatiQn 
venting said impression and establishing a 
talking connection to the connected calling 
substation. 
35.A telephone exchange system inelud 

ing telephone !ines extending fron substa 
tions to a multiple switchboard,link con 
nectors for connecting said, substations, 
means for connecting a plurality of Caling 
linesto a busyline byway of said link con 

50 

nectors without establishing telephonic COn 
nection therebetween,but establishing tele 
phonic connection,when said busy line is 
telephonicaly disconnected,from another 
1ine from the formerly busy line.to each 
such caling line successively,in the same 
order in.which.said jnk connectors were 
connected to said busyline,Said means Com 

55 

60 

prising a plurality of gonnecting relays as 
sociated with the samelink connector,means 
wherebythe actuation of one of said relays 
is prevented when a connection is made to 
a line telephonicaly connected to another 
1ine,and means whereby the actuation of 
two of said relays is prevented when Con 
nection is made to a line for which another 
caling line is waiting,and means whereby 

65 
the actuation of the 6ther such relays are 
successively so prevented according to the 

pre 
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number of said puaiyof Caling ines 80 
Waiting,meansünderthe control of appara 
tus at a.substation of Said busy line to ob 
tain - 

thereby alow one g said caling lines to 
beg9me telephonigally connected thereto, 

Said,telephonic disconnection and 70 

said last mentioned means comprisingmeans 
whereby said connecting relays are succes 
sively actuated as the telephonically con 
nected ine is disconnected,the actuation of al of.said plurality of relays establishing 
the telephonic.connection between the cal 
ing and called substations. , , 86,A telephone exchange system-includ 
ing telephone lines extending from substa 
tions_to a multiple switchboard, caling 
signal apparatus at said substations,means 

75 

80 

for Connecting a plurality of calling lines? 
to a busy line by way of said link eonnec 
tors.without establishing telephonic con 
nection therebetween.but establishing tele phonic gonnection,when-said busy line is 
telephonicaly disconnected from another 

85 

line,from the formely busy line to each 
sugh calling line successively,in the Same 
orderin which said link connectors were 
Connected to.Said busy line,meansto oper 
ate said caling signal apparatus at a sub 
station of said busy line bythe impression 
of signaling current on said line each time 
such a telephonic Connectionis made means 
Operated bythe subsequent responseat Said 

95 

substation to prevent said.impression and 
establish a talking connection to the con 

100 nected caling substation, said frst men 
tioned means comprising a plurality of re 
1ays associated witheadh of said Hnk con 

permit the actuation of nectors,means to 
one of said relays when a link connector is 
connected to a caled for linetelephonically 
connected to another line,meansto prevent 
the actuation of two of said relays when a 
connection is made to a line for which an 
other ealing line is Waiting, and means 
wherebythe actuation of the other such re 
lays are successively so prevented according 

105 

to the number of said plurality of caling 
linesso Yaiting,meanstosuccessively agtu 
ate said relays,as said waiting caling lines 
are successivelytelephonicaly connected to 
the called for line,the actuation of all such 

115 

relays being necessary in order to estabish 
a telephonic connection through said link 
connector and thereby operate said calling, 
signalapparatus;said meansto operatesaid 

nectors and a circuit controlled by the 
actuation of the same for impressing said 
signaling current on Said line and means 125 
under the control of apparatus at a caled? 
for substation to de-energize said ringing 
relay,thereby preventing said impression 
and establishing said talking connection. 
37 A telephone exchange system includ 180 

120 
galing signg apparatus gomprisinga ring 
ingrelayindividualtoeach of said link con 



10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

1,431,864 

ing telephone_lines extending from substa 
tionsto anexchange link confectorsforcon 
nectingsaid substationsincombination with 
?uomatiomeansindividualto therespective 
link.connectorsto preyent a telephonic con 
nection between a Caling line and a line 
telephonicaly connected to another line and 
to subsequently establish such a connection 
when Said busy linebecomesidle,said auto 
matic.means comprising a relay for each of 
Said link connectors;the actuation of which 
establishesthetelephonic connectionthrough 
said link connector,a source ofintermittent 
Current, a Source of steady Current,means 
whereby current from said first mentioned 
Source initialy energizes said relay when 
one of said link gonnectorsis connected to 
an idle line and thereby substitutes current 
from Said segond mentioned 8ource,means 
to prevent Said energization when said link 
cgnnectoris connected to a linealreadytele 
phonicaly connegted to another line,there 
by preventing Said telephonig connection,a 
low resistance shunt,said last mentioned 
means gomprising means forintermittently 
connecting Said shunt around said relayin 
Synchronism with the impressions of inter 
mittent current through said relay from 
Said first mentioned source,Said shunt being 
connected by,the previous actuation of á 
relay of_another link connector_previously 
connected to the Same line,and means to 
remove Said shunt by the de-energization of 
Said last mentioned relay when said line be 
comesidle,thereby allowing Said first men 
tioned relay to be energized and the tele 
phonic connectionto be established. - 
38.A telephone exchange system includ 

ing telephone lines extending from substa 
tions to an exchange,link Connectors for 
Connecting Said substations,signalsindivid 
ual to the respective link connectors,means 
to prevent the energization of one of said 
signals when one of Said link connectorsis 
Connegtedto.abusylineand to subsequently 
energize Said signal when said line becomes 
idle;said_meanscomprisinga relayforeach 
of said link connectors,the actuation of 
which energizes said sigial;a source ofin 
termittent current asóurce of steady cur 
rent,meanswhereby current from.said first 
mentioned source.initialy energizes said 
relay when one of said link connectors is 
connected to an_idle line and thereby sub 
stitutes current from said second mentioned 
Source; me?s to prevent said-energization 
when:Said link connectoris connected to a 
busy line,thereby preventingsaid energiza 
tion of Said signal,a low resistanee shünt 
saidlast mentionedmeanscqmprisingmeans 
for intermittently connecting said shunt 
aroünd Said relayin synchromism with the 
imgressions ofintermittent current through 
said relay fromsaidfirst mentionedsourée, 

Said shunt being connected bythe previous 65 
actuation of a,relay of another link con 
negtor previously connected to thesame line, 
and meansto remove Said shunt by the de 
energization of Said last mentioned relay 
when said line becomesidle,thereby alow 
ing Said first mentioned relay and said sig 
nal to be energized. 

39. A telephone exchange system includ 
ing telephone lines extending from substa 
tions to an exchange switchboard,a tele 
phoneset for each operators position at Said 
switchboard,ink connectors for connecting 
said substations,means for telephonicaly 
connecting said.set to a caling line by way 
Of one of Said link Connectors,and meansto 
prevent a telephonio connection of Said set 
to a busy line,said meanscomprisingarelay 
for eagh of said link connectors,the actua 
tion ofWhich establishessaidtelephonic.con 
nection by way of said link connector,a 
source of intermittent current,a source of 
steady Current,means whereby currehtfrom 
Said first mentioned source initialy ener 
gizes said relay,when one of said link con 
neetors is connected to an ide line and 
thereby substitutes current from Said second 
mentioned Source, means to prevent said 
energization when Said link connector is 
Coppected to 8 busyline,thereby preventing 
Said telephonic Connection,a low resistance 
shunt,said last mentioned means comprising means for intermittently connecting said 
shunt around Said relayinsynchronism with 
the impressions of intermittent current 
through Said relayfromsaidfirst mentioned 
SQuree,Said sh?nt being formed bythe tele 
phonic connection of another link connector 
to the same line. - - - 

40. A telephone exchange system includ 
ing telephone lines extending from substa 
tions to an exchange, link connectors for 
Connecting 8aid substations,in combination 
with,automatig means to prevent a tele 
phonic eonnection by way of one of Said 
link connectors between a substation and a 
Substation already telephonicaly connected 
to another substation,said means compris 
ing a relay foreach of said link Connectors 
the actuation of whichestablishessaid tele 
phonic connection by way of said link con 
nector,a Source of intermittent current,a 
Source ofsteady Current means whereby cur 
rent from Said first mentioned source ini 
tialy energizes Said relay when one of said 
link connectorsis connected tb anidle line 
and thereby Substitutes current fom,said 
seggnd mentioned souree,means to prevent 
saidenergization whensaid link connectoris 
connected_to ? busyline,thereby pieventing 
said telephonic Connection,a low resistance125 
shunt?Said last mentioned meanscomprising 
means for intermittently connecting said 
shunt aroundsaidrelayinsynghronism with 
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throughsaid relay from said first mentioned 
source,saidshunt being formed by the tele 
phonic connection of another link connec 
torto the same line - - , °· 41,A telephone exchange system includ 
ing telephone lines extending from substa 
tionsto an exchange,a Source ofelectric en 
ergy,link.connegtors toconnect Said_substa 
tionsandinductive talking meansindividual 
thereto,an operators telephone set and in-? 
ductive talking means individual thereto, 
meansto telephonicaly connect a substation 
1ineto said source byway of Said first men 
tioned inductive means,and means to Con 
nect said line to said source by way Qf Said 
second mentionedinductive means,whereby 
the telephone apparatus at a substation of 
saidlineisoperable bythe current from Said 
source when either of said connections i8 
made and Said operators telephone Set is 
telephonically connected to said_substation? 
only when said second mentioned inductiv 
meansis connected thereto. 

42. Atelephone exchangesystemincluding 
telephonelinesextendingfrom substationstg 
anexchangeswitchboardhavingalinesignal 
individualto each substationline,a pilotsig 
nalindividualto each operators position at 
said switchboard and operated thereat upon 
the energization of oneor more of said ine 
signals ofthe lines assigned to Said p9siton 
foranswering,means to operate Said pilot 
signal at another 9perator's position,and 
meansat said second mentioned position Op 
erative whensaid last mentioned pilot signal 
is operated thereat to operate the pilotsig 
nalindividual to said second mentioned po 
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50 

sition at still another operators position. 
43. A telephone exchange system inglud 

ing telephone lines extending from Substa 
tions to an exchange switchboard having a 
1ine signalindividültQeach substationline, 
an audible pilot signal individual to_eaCh 
operators position at said Switchboard and 
operated thereat Upon the energization of 
one or more of said line signals ofthe lines 
assigned to said position,for,answering, 
meansto transfer Said audible signal to an 
otheroperator's position,meansto Causesaid 
transferto transfertheaudible pilot signal 
individualtheretoto anotheroperators posi 
tion,and means whereby the @udible pilot 

55 
signals of althe operators positionsat Said 
switchboard are successively so transferred. 44. Atelephone exchange system,inglud 
ing telephone lines extending.from substa tionstoanexchange having?inesignalin 

60 
dividualto each sübstationTine,a telephone 
receiver for each operators position at said 
exchange means common respegtively o 
groupsofsaidlinesignalsto sound an audi 
ie signal in Said receiver_simultaneously 
with He operation of any ine signalin a 
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correspondinggroup,saidmeansineludinga 
primary circuit comprising 8 source of.fue tuatingcurrent,asegondarycircuitassociated 
with said primary circuit andincluding Said 

65 

receiver, and operator controlled means to? 
discontinuesaid Signalby opening Said pri 
mary Circuit,… ? , °, - 
45 Atelephone exchange ssem includ? 

ing telephone lines extending from substa, 
tionsto an exchange having inesignalin? 
dividual to eachsübstation line a telephong 
receiver foreach operator's position at said 
exchange, means common respectively to 
groupsof saidlinesignalstosoünd an audi… 
ble signal in said receiversimultaneously 
with the 9peration of any line signal.in a 
correspondinggroup,said meansincludinga 
primary circuit comprising a source offue 
tuating Current,a,secondary.circuit assQ 
ciated with Said primary circuit andinclud 
ingsaid receiver,and meanstotransfersaid 
primary cirguit.from ass9ciation with said 
secondary circuit to association with a seC 
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ondary eircuit.including a receiver at_an-? 
other operators P9sition,thereby_sounding 
said signal in said last mentioned receiver 
instead ofinsaid first mentioned receiver ? 
46,Atelephone exchange system,inglud-? 

*g telephone lines extending from substa 
tions_to an exchange having"a line signal 
individual to each*substation line,a tele 
phone receiver for each operators position 

95 

at said exchange means Common respec 
tively to groups ofsaidlinesignalstosound, 
an aüdiblésignalinsaid receiversimultane 
9usly with the 9peration of anyline signal 100 
in a corresponding group Said means in-? 
cluding 8 primay circuit.comprising a 
cirguit ass9ciated withsaid primary eircuit 
andincluding Said receiver,meansto trans 
fer said primary cireuit from association, 
with said secondary gircuit to association 
witha secondary circuitincludingareceiver 

source of füctuating current, a secondary 
105 

*tanotheroperitorsposion,therebysonnd-, 
ing said signal in said last mentioned re 110 
ceiverinstead ofinsaidfirst mentioned re-? 
ceiver,and meansat said second mentioned position to transfer said primary circuit 
from association.withsaidsecondary cirguit, 
thereat,to association with a corresponding? 115 
secondary circuit at stil another operators? 
position. °, … 
?47. A telephone exchange sstem,indud 
ing telephone lines extendingfrom substa 
tionsto anexchange havinga linesignalin 120 
dividual to each sübstation line,atelephone 
receiver foreachoperators positionat said 
exchange,means Common respectively to 
groupsofsaidlinesignalsto soündanaudi 
ble signal in said receiver_simultaneously? 
with the operation of anyline signalin a 
correspondinggroup,sndmeansindu?ga 
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primary circüit comprising a source offuc-? 
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tnating current, a secondary.circuit assQ 
ciatedwith said primary circuit andinclud 
ing said receiver,means to transfer said 
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primary circuit from association with Said 
Secondary Circuit to association Vith.a'seC 
ondary circuit including a receiver at_an 
other operators position thereby sounding 
said signal in said last mentioned receiver 
instead ofin Said first mentioned receiver, 
means at said Second mentiOned positionto 
transfer said primary circuittfrom associa 
tion.with sai 

Drevent the sounding thereatof S8id signal, 
and means whereby Said signal Will be 
sounded in the receiver at Said first,8econd 
or third mentioned position,according to 
which position first restores to normalthe 
aforementioned meansthereat? 
48. A telephone exchange system inglud 

ing telephone lines extending from substa 
tions to an exchange Switehboard havingia? 
linesignalindividualtoeach substation line, 
a primary source of fuctuating Current; 
transferring means,a telephone reeeiver, 
and a circuit including said source and con 
troled by said means for each operators 
position at said switchboard; means under 
the control ofapparatus at a calling substa 
tion to operate said line signal_and elpse said circuit,thereby causingsaid fugtuating 
current to sound an audiblepilot signalin 
said receiver,and automatic means;.when a? 
calis being attended to at Said position.to 
operate said transferring means to transfer 
säid circuit to,another operators position 
and causingsaid signaltobesoundedin the 
receiver thereat and also to re-transfer to 
stiHanotheroperator's position another cir-? 
cuitincludingsaid source offuctuating gur 
rent,which may be transferred to said first 
mentioned position,to Cause Said signalto 
be soundedinthereceiverat Said third men 
tioned position. - 

49. Atelephone exchange System, ineud 
ing telephone lines extending from SHbsta 
tions to an exchangesWitchboardhaving a 
?ine signal individual to each substation 
1ine,a primary source of.fuctuating eur 
rent;a transfer relay atelephone receiver, 
acireuitincludingsaidsource and controled 
by said transfer relay fogeaehoperators 
positionat said switchboard;andmeans_In 
der the control of apparatus at a caling 
substation to operate said·line signal and 
thereby olose said circuit,causing.said.fuc 
insaid reCeiver. - 
50 A.telephone exchange system,inglud 

ingtelephone linesextending from substa 

tuating current to sound an audible signal 

tions to?an exchangeswitchboard havi?ga 1inesignalindividualtoeachsubstationline;, 

secondary circuit thereat,to 
association with a coiresponding secondary 
circuit at stil another Operators position, 
means at,saidthird mentioned position to 

a primary.source offuctuating current;a 
transfer relay, a telephone receiver,a_cir 
Cuitincluding Said Sourceand controled by 
Said transferrelay.foreach operators posi 
tion at"Saidswitchboard; means under the 
Control of apparatus at a Calling substation 
to operate said linesignal andthereby close 
said cirguit,causingsaidfugtuating current 
tosound an audible signalin Said receiver, 
and automatic means; Operative when a Cal 
is being attended to at Said position,to ac 
?atesad relay,to openthe circuitfor sad fuctuating gurrent,*eby preventing the 
Sounding of said audible signal, - 

51. A telephone exchange system,includ 
ing telephone lines extending from stbsta 
tions to an exchange Switchboard having a 
line signalindividualto each substationline, 
a primary_source of fuctuating current;a 
transferrelay,a telephone receiver,a circuit, 
includingsaidsoureeand controled hysaid 
transferrelay foreach operators"position 
at said switchboard; means underthe con 
trol of apparatus at a Caling substation to 
operate said line signa ?nd thereby close 
Said circuit,Causing Said fuctuating Current 
to sound anaudible signal in said receiver 
and automatic meansoperating when a Cal 
isbeing attended to atsaid position to ae 
tuate saidtransferrelay to transferthe Con 
nection of Said cireuit and Caüse Said fuC 
tuating Current to sound said signal in the 
telephone receiver at another operators 
DOsition. ?:°· - - 

52.Atelephone exchangesystem?including 
telephone lines extending from substations 
to an exchange switchboard having. line 
signal individüalto each substation line a 
primary source of fuctuating_Current;. a 
transfer relay,a re-transfer felay,a tele 
phone receiver,a circuit including Said 
source and controled by said transfer re? 
1ay for each operators position at said 
switchboard; meansunder the control of ap 
paratus at a Caling substation to operate 
said line signal and thereby close said cir 
cuit causing said fuctuating current to 
sound anaudible signalinsaid receiver,and: 
also actuatesaid retran8ferrelay.to retrans 
fer,a transferred connection of said cireuit 
and Causing Said fuctuating current to 
sound said signal in the telephone Teceiver 
at still another Operator's position, 
58.A.telephone exchange system,includ 

ing telephone lines extending from substa-, 
tions?to a multiple switchboard having a 
line signal individual,to each substation 
ine, a plurality of Operator's positions at 
said switchbQard,each position having?a 
right and left group of said line signals 
assigned to it,a primary source of füctu 
ating.current,a righttransfer relay,aleft 
transferrelay,a right re-transferrelay,a 
left re-transfer relay a telephone receiver; 
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a4 
said relays and receiver being.individual 
to each of said positions a Circuit ingluding 
said source and controlled by said right 
transfer relay,a CirguitincludingsaidSOurCe 
and controlled by Said left transfer relay, 
means under the control of apparatus at 
a caling substation to operate a line.signal 
pertainig toeitherofSaidgrgupsandthere 
byclosesaid circuitcontroled bythe Corre 

10 

15 

20 

right position said Cirenit connegtion rans 
ferred therefrom and the actuation of Said 

25 

30 

line signal individual to each substation 
35 

40 

45 

sponding transfer relay,CausingsaidfugtH 
ating current to sound an ? signalin 
said receiver,and automatic means,Operat 
ingwhen a callis being attended to at Said 
position,to actuate al of said relays,to 
transfer the connection of said circuit con 
trolled by Said right transfer_relay to the 
next position at the right and the Connection 
controled by said left transfer relay to the 
next positión at the left,the actuation 
of said right re-transfer relay re-transfer 
ringto the next positionto the right of Said 

left re-transfer relay,re-transerring tQ the 
next p9sitionto the left of Saidleft position 
said circuit connection transferred there 
from,Said fuctuating Current thereupon 
sounding said signal in the telephone re 
ceiver at the position to which it is ulti 
mately transferred, - 

54. A telephone exchange system;inglud 
ing telephone lines extending from substa 
tions to a multiple switchboard having a 
1ine,a plurality of operator's positions at 
said switghboard,each position having a 
right 8ndleftgroup of said linesignalsas 
signed to it,8 primarysource offuctuating 
cürrent,a righttransferrelay,alefttransfer 
relay, a right re-transfer relay,a left re 
transfer relay,8 telephone receiver,said re 
lays and regeiver being indiyidnal.to eagh 
of Said positions,a circuit.including Said 
source and controled by 8aid right transfer 
relay,a Circuit including said source and 
controled bysaidleft trànsfer relay,means 
underthe control of apparatus at a caling 
substation_to Operate a line signal pertain 

50 
ing to either of said groups and thereby 
close Said circuit controlled by the Corre 
sponding transfer relay, causing Said.fuc 
tuating current to sound an.audible signal 
in.said receiver,and automatic means,oper 
ating when a ealis being attended t6 at 
Said position,to actuate al of Said relays, 
t6 transfer the connection of said oirctit 
controlled by said right transfer relay to 
the next position at the right and the con 

60 
nection controlled by said left transfer re 
layto thenext position at the left,the actu 
ation ofsaid right re-transferrelay re-trans 
ferringto the next positionto the right of 
said right_p9sition,Said circuit connection 
transferred therefrom,the actuation of said 
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left re-transferrelay, retransfering to the 65 
*ext positionto.théleft of said left.posi, 
tion said cirguit connection transfe?ed 
therefrom,and means whereby,if a gal.is 
being attended to at Said position,Said Cir 
cuitéonnection wil becompleted at thefirst 
of the three positions to become idle,8aid 

g Said ?? fuctuating.current thereuponsoundin 
signal in the 
sition, , - ?. 55. A telephone exchange system,inglud 

r 

ing telephone linesextending from substa 

70 

telephonereceiver at said po-? 
75 

tions.to 8.multiple.switchbóard having a 
linesignalindividualto eachsubstationline, 
a plurality of operators pgsitions at said 
switghboard,each position having a right 
and left group of Said linesignalsassigned-? 
to it,a primary squrce of flüctuating cur 
rent, a right transfer relay,a left transfer 
relay, a right re-transfer relay,a left re 
ttansfer relay, a telephone receiver, Said, 
relays and regeiver beingindividual to eagh 
of said p9sitions.a.gircuit_ingluding Said 
source and controledby said righttransfer? 
relay,a circuit including said source and 
controlled by said left transfer relay,means 
underthe control of apparatus at.a caling 
Substation to operate a line signal pertain 
ing to one of Saidgroups andthereby close 
Said eircuit controled bythe Corresponding 
transfer relay,causingsaid fugtuating_Cur 
rent to sound an audible signalin said_re 
ceiver,and automatiemeans,operating when 

90 

95 

a callis beingattendedto at said pósition, 
to actuate al of Said relays,to transferthe ? 
connection of said circuit controlled bysaid 
right.transfer relay to the next position at 
the_right and the connection controlled by 
Said left transfer relay to the next position 
at the left.the actuation ofsaid right re transfer relay re-transferring to thé next 
position to the right of said fight position, 
Said circuit connection transferred there 
from and the actuation of saidleft re-trans 
fer relay,_re-transferring to the next po 
sition to the left of said left position said 
Cirguit connection transferred therefrom, Said fuctugting.current.thereuponsounding, 
8aid signalin the telephone receiver at the 
position to which it.is utimately trans 
ferred,and mens other than said relays, 
when Qne of said positionsis vaeated,for 
position is re-occupied. 
56,A telephone exchange sys - 

ing telephone lines extending from.substa 
tionsto a multiple Switchboaf having aline 

100 

105 

?10 

?15 

mantaining al of?id transfersuntilsaid 
tem,inelud 

120 

signal individül to each substationine,a plurality of operators positions at said 
sw?ghoard,eae ppsion ?aving a right 
and left group of said line signals assigmed - 125? 
tQit.apilot signal anda Circuitthereforin 
dividual to each of Said positions,means 
underthe control of apparatus at a caling? 

80 
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substation to operate a line signal pertain 
ingto one of said groups and thereby close 
Said pilot signal circuit,and meansyhereby 
the operation of said line signal will trans 
ferto another operatorsposition Said pilot 
signal circuit closed by a linesignal of the 

Oup. 
57. A telephone exchange system,includ 

ing telephone lines extending from substa 
tions to a multiple switchboard having a 
line signal individual to each substation 
ine a pl?ality of operators positions at 
said switchboard,each position having a 
right and left group of said linesignals as 
signed toit,a transferrelayassociated with 
one o? Said groups and a pilot signal and 
a cirguit therefor,individual to each of said 
positions,means underthe control of appa 
ratusat a callingsubstationtooperatea ling 
signal pertainingto one of Saidgroups and 
thereby close said pilot signal Circuit,and 
means whereby the operation of said line 
signalactuatessaid transferrelayand causes 
the.same to transfer to another Operators 
position said pilot signal circuit closed by a 
line signal ofthe othergroup. 
58,A telephone exchange system,includ 

ing telephone lines extending from substa 
tionsto a multipleswitchboard havinga line 
signal individual t0 each substation line,a 
plurality of operatOrs positions:at Said 
Switchboard,each position having a right 
and leftgroup of Said line signals assigned 
to_it,8 pilot signal and a circuit therefor 

5 individual to each of said positions,means 
under the controlof apparatus at a caling 
substation to operate a line signal pertaining 
to_One of Saidgroups andthereby close Said 
pilot signal gircuit, means whereby the op 
eration of a linesignal pertainingto one of 
said groups wil transfer to another opera 
tors position Said pilot signal circuit Glosed 
by a line signal of the other group,and 
means whereby said transfer Causes Said 
pilotsignal Circuits closed bythelinesignals 
atsaidsecond mentionedposition to betrans 
ferred to another operators position. 

59. A telephone exchange system inelüd 
ing telephone lines extending from substa 
tionsto a multipleswitchboardhayinga line 
signal.individual to each substationline,a 
plurality of Operators positions at said 
Switchboard,each position having a right 
and leftgroup of Said line signals assigned 
to it,atelephone receiverindividualto each 
ofsaid positions,meansunderthe controlof 
apparatus at a Caling Substation to Operate 
a linesignalpertainingto one of Saidgroups 
and thereby.close.a.circuit including said 
SOurce,Said circuit beingassociatedwithsaid 
telephone receiver,whereby an audible sig 
nal issounded therein,and means whereby 
the operation of a line signal pertainingto 
one ofsaidgroups wiltransfersaid audible 

.signal produced by a linesignal ofthe other 
group to another operators position and 
.sound said audible signal in the reoeiver 
thereat. - - 

60,A telephone exchange system includ 
ing telephone lines extending from substa 
tionsto a multiple Switchboard having a line 
signal.individual to each substation line.8 
-plürality of operators positions at Said 
switchboard,each position having a right 
and left group of Said linesignals assigned 
toit,atransfer relayassociated with one of 
Said groups and a telephone receiver indi 
vidualto each of said positions,means un 
derthe control ofapparatus at a calingsub 
stationto operate a line signal pertaining to 
either of Said groups and thereby close a 
gircuitineludingsaid source,Said circuit be 
ing associated with Said telephone receiver, 
whereby an audible signalissounded there 
in,and means whereby the operation of a 
line signalpertainingto One of Said groups 
will actuatesaid transfer relay and thereby 
transfer said audible signal produced by a 
ine signal of the other group to another 
operators position and sound Said audible 
signalinthe receiverthereat. 

61. A telephone exchange System indud 
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ing telephone lines extending from substa 
tionsto a multiple Switchboard having a line 
signal individüal to each substation line,a 
plurality of operator's positions at said 
Switghboard,each position having a right 
and left group of said line signals assigmed 
to it,a telephone receiverindividualto eaeh 
of Said positions,means under the control 
of apparatus at a Calingsubstationto oper 
ate a line signal pertaining to one of said 
groups and thereby glosea Circuitincluding 

95 

?00 

Said Source,Said Circuit being associated 
with said telephone regeiver,whereby an 
8udible signal is sounded therein,means 
wherebythe operation of a line signal per 
taining tQ_One of said groups wil?transfer 
Said andible signal produced by a line sig 
nal of the.other group_to another oper 
atOrs position and sound the same in the 
receiver thereat, and means whereby said 
transfer gguses the audible signal originat 
ingin Said Second mentioned position to be 
transferred to another_operators position. 
,62,A telephone exehange system,includ 
ing telephone lines extending from substa 
tions to a multiple Switohboard havinga line 
signal individual to each substation]ine,a, 
pilot_signal Cirguit operated by said line 
signals,a Segond pilot.signal circuit,the 
closure of Whigh transfers Said first men 
tioned eirguit to another operator's position, 
a third pilot signal circuit,the closure of 
which transfers Said first and second men 
tioned gircuitstpother operators' positions? 
a fourth pilot signal circuit,the Glosure of 
which transfers said first,second and third 

105 

ll5 

125 



mentioned circuitsto otheroperators posi 
tions,and a circuit the closure of which 
transfers_all of Said circuits to other Oper 
ators positions, - - - 

63. A telephone exchange system,inglud 
.ing telephone lines extending trom substa 
tionsto a multipleswitchboard hayingaline 
signal individual to each_substation,line,8 telephonereceiver_at eagh operat9°s p9si 
tion of said switchboard, an audible pilot signalgireuit,operated bysaid lipe sigm*s, 
ai audible second pilot signal_circuit,the 
closure of which transfers Said first men 
tioned circuitto another operators position, 
a third audible pilot signal Circuit,the clos? 
ure of which tránsferssaid first and second 

25 
dividual line signal,thereby gosing.9ne of 

30 

mentioned cirguits.9.otheroperatQrs po? 
tions,a fourth audible pilot signal Circuit, 
the closure of which trafsfers s?d first,seC 
ond and third.mentioned.circuits toother operators positions,and 8 Circut the 
closure of Which transfers all of Said au 
dible signal circuits to other operators po 
sitions,means under the control of appara 
tus at a calling substation to operate itsin 
said audible sigmal eircuitsand sounding * 
audiblesignalinsaid receiver at one of Said 
positions. * - - - 

64 A telephone exchange systeminglud 
ing telephone lines extending tron substa 
tionsto a multiple switchboard hayinga line 

35 

40 

45 

50 

signalindiyidual to each substation line,a 
pilot signalindividualto Qne of theoper 
ator'spositions at SaidswitchboardandOper 
ative 5y oneor more of saidlnesignals 88 signed to said position,a similarsignalin 
dividualto another of said positions,means 
operative whensaidfirst mentioned position 
isvacated bythe operatorthereat,fortrans 
ferring said first mentioned signal to_Said 
second mentionedposition,and meansWhere 
bythe operation of said transferred signal 
transfers Said second mentioned signal to 
another of said positions. 65,Atelephoneexchangesystemincluding 
telephone lines extending from Substations 
to à multiple switchboard having a line 
signalindividual to each Substation line,a 
pilot signalindividual to one of the opera torspositionsatsaidswitchboardandopera 

55 

60 

tive by one.or more of Said line signals as 
signed to Said position,asimilar signalin 
dividual to another ofsaidpositions,means 
operative when said first mentioned posi 
tion is vacated bythe operator thereat, for 
transferring said first mentioned Signal to 
said second mentioned,position,means 
whereby the operation of said transferred 
signaltransferssaidseg9nd mentionedsignal 
to another of Said positions,means whereby 
if said second mentioned positionisVacated? 
both of said signals are sotransferred to an other position,means wherebythe operation 

the Same. … 

-1431,864 

of said transferred signalsimilary trans 
fersthe pilot signal ofsaidthird mentioned 
position to still another position,and means 

to the next position when 
So vaCated, - - 

66. A telephone exchange system indud 
?ing telephone lines extending ?rom.sub 
stations to a multiple switchboard having a 
line signal individual to each substation 
line,a pilotsignalindividualto.9ne ofthe 

65 

for successivelv so transferring said signals y g 5** - 
said positions are, 

70 

75 
operators positions at Saidswitchboard and 
operative byoneor more of said line signals 
assigned to said position,a similar signal 
individualto another ofSaid positions,means 
operativewhen said first mentioned position 
isvacated bythe operatorthereat,fortrans 
ferringsaidfirstmentionedsignaltosaidSec 
ond mentioned position,and means whereby 
theoperationofsaidtransferredsignaltrans 
ferssaidsecond mentioned Signalto another 

80 

ofsaid positions,Said first mentioned means, 
comprising a relay to control Said transfers, 
an operator's telephone transmitter, an 
operatorstransmitterplugandjack andthe 
primary of an induction coil, a circuit in 90? Cluding Said relay,transmitter,plug,j?ck 
and primary,so connected andarrangedthat 
the withdrawal of said plugfrom said jack 
When the p0sition is VaCated Opens the 
circuit throügh said relay and de-energizes 95 

67 A telephone exdunge systemindud- ·. 
ing telephone lines extending from sub 
st?tionsto a multiple switchboard having 
a line signal individualto each substation 
line,1ink connectors foreonnectingsaid sub 
stations,and an operatorstelephonesetin 

100 

dividual to each operator's position at said 
Switchboard, means to telephoniealy eon 
nect said set to any of Said link connectors pertainingto Said position,and meansopera-? 

105 

tive wheísaid positionis vacated,whereby 
Saidlink connectors becomeconnectiveto the 
operatorsset of another of said positions, 
68,A telephone exchange system includ 110 

ing.telephone lines extending from sub 
stations to a multiple switchboard having a 
line signal individual to each Substation 
line link connectorsfor connectingsaid süb 
stations,and an operators telephone set 
individualto each operators positionatsaid 
switchboard, means-to telephonicaly con 
nect said Set to any o?said link connectors pertainingto said position,meansoperative 
yhen Said positionis Vacated,whereby said 
link Connectors.become connective to the 
Operator's set of another of said positions, 
and means,when Said second mentioned posi 
tion is also Vacated,whereby said link con 
nectors pertaining to Said first and second 
mentioned positions are connective to the 
operators set of another of said positions, 
and means for Successively So 6onnecting 
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Said link Connectors.asthe remaining posi 
tions.at Said Switchboard are vaeated. 
69,Atelephone exchangesystemincluding 

telephone lines extendingfrom substations 
to a multipie Switchboard having a linesig 
nal individual to each substation line,Iink 
Connectors for Connecting Said substations, 
and an operator's telephone set individual 
to each Operators position at Said switch 
board,means to telephonically connect said 
8et to any_of Saiq link connectors pertain 
ing to said position,and means operative 
yhen Said position is vacated,whereby said 
link connectors become connective to the 
Operators set of another of said positions, 
said first mentioned means comprising a re 
1ay to Control Said transfers,an operator's 
teephone transmitter,an operator's trans 
*nitter plug and jack and the primary of an 
inducti9n coil.acircuitingudingsaid relay, 
transmitter,plug,jack and primary so con 
negted and.arranged that the withdrawal of 
said plug_from said jack when the position 
is_Vacated_opens the circuit through said 
relay and de-energizes the same. 
70,Atelephone exchange systemincluding 

telephone lines extending from substations 
to an exchangeswitchboard,1ink connectors 
to gonnect Said substations,a relay indivi 
dualto an operators position at saidswitch 
board,a pilot signal Gircuit,a source ofelec 
trie energy; means operative,when one of 
Said link Connectorsis conneeted to a cal 
ingline,for closinga gircuitincluding sub 
station apparatus of Said line,said relayand 
said source,whereby Said relay is actiated, 
thereby opening Said pilot signal circuit. 
71,A telephone exChange system includ 

ing telephone lines extending from substa 
tions to an exchange switchboard,1ink con 
DegtOrs tQ Connect Said substations,a relay 
individual to an operators position at 
Said switchboard pilot.signal fransferring 
means,a source ofelectrigenergy;meansop 
erative,when one of Said link connectorsis 
Connected to a Calingline,for Closing a cir 
Cuit including substation apparatus 6f said 
line,Said relayandsaidsouree,wherebysaid 
relay is actuated,thereby operating said 
pilot Signal transferring means, 
72,A telephone exchange system includ 

ing telephone lines extending from substa 
tions to an exchange switchboard,1ink con 
nectors to COnnect Said Substations,a relay 
individual to an operator's position at Said 
switchboard,pilot signal transferring 
means,a source of electric energy; means 
operative,when One of Said link Gonnectors 
is connected to a Calling line,for olosing a 
circuit including substation apparatus of 
Said line,Said relay and Said Source,where 
by said relayis actuated,thereby operating 
Said pilot signal transferring means,means 
operative thereafter When said link con 

nectoris-connected to-a Called forline,?or 
Opening Said Cireuit,thereby de-energizing 
Said relay.8nd Testoring said,transferring 
means to its normal condition,and means 
for preventing theclosureof said.cireuitif 
Said ink connectoris first connected to.a 
line otherthan a eallingline,whereby said 
transferring meansisnotoperated. 

73. A telephone exchange system includ 
ing telephone lines extending from substa 
tions to an exchange Switchboard,individual 
line signals for said lines,link connectors 
to Connect Said substations,a pilot signal 
Operated at an operator's position at said 
Switchboard by Said line signals,a pilot sig 
nal transferring means,a source of electrie 
energy; means operative,when all the link 
Connectors assigned to Said position are tele 
phonicaly connected to substations,to op 
erate said,transferring means,thereby op 
erating said pilot signal at another opera 
tors position. - 
74,A telephone exchange system includ 

ing telephone lines extending from substa 
tions.to an exchange switchboard,individ 
ual line Signals for Said lines,link Conneo 
tOrs to connect Said substations,a pilot sig 
naloperated at an operators positionatsaid 
switchboard bysaid line signals,a pilotsig 
nal transferring means,a Source of electrie 
energy; means operative,when all the link 
c0nnectors assigned to Said position are tele 
phonicaly connected to substations,to op 
erate said,transferring means,thereby op 
erating said pilot signal at another opera 
tor'sposition,and transferringthereto,pilot 
position from another operators position. 

75. A telephone exchange system includ 
ing telephone lines extending from substa 
tionsto an exchange,an operatorstelephone 
receiver,the secondary of an induction c0il, 
a Condenser,a relay in multiple relation to 
Said condenser,a source of direct electric 
Current,link Connectors for Connecting Said 
Substations,a listening key individual to 
each of Saidlink connectors,means whereby 
the manipulation of any of Said keys closes 
a circuit for voice currents including Said 
receiver,8econdary, condenser and a Sub 
station Connected to the corresponding link 
connector,and means whereby said manipu 
lation of Said key also closes a circuit which 
includes said receiver,Secondary,relay and 
source,whereby Said relay is actuated, 

76. A telephone exchange System includ 
ing telephone.lines extending from.substa 
tionsto an exchange,an operatorstelephone 
receiver,the secondary of aninduction coil, 
a condenser,a relay in multiple relation to 
Said condenser, pilot signal transferring 
means,a source of direct electric current, 
1ink connectors for connecting said substa 
tions,a listening keyindividualto each of 
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said link.connectors,means whereby the relay and source,whereby Said relay is ác 
manipulation of any of Said keys closes a tuated,thereby operating said pilot signal 
circuit for voice currentsincluding said re- transferring means. - 10 
Ceiver,Secondary, Condenser and apparatus In testimony whereof I have afixed my 
at a Substation Connected to the Correspond- signature in presence of a witness, - 
inglink connector,and means whereby Said HUBERT SYDNEYTURNER, 
manipulation of Said key also closes a cir- Witness: _ ? - 
cuit whichincludessaid receiver,Secondary, FRANCIS T. MAGUIRE. 

  


