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15 Claims. 
The invention relates to a circuit arrangement 

for telephone Systems in which the subscribers 
have the facility for establishing inquiry calls 
and for establishing connections to engaged sub 

5 Scribers. If in such systems inquiry switching 
Operations are promoted by causing a differential 
relay to receive the impulses for establishing and 
releasing inquiry calls in response to the depres 
Sion of a key and if switching on to an engaged 
line is also promoted by a differential relay the 
differential relay can also be influenced for the 
purpose of Switching on to an engaged line by 
Subscribers' stations possessing an earthing key. 
Since, however, only privileged stations are to 
establish connection to engaged lines, while in 
quiry calls on the other hand can be promoted by 

O 

Some or all of the other subscribers who are not 
entitled to the former facility, separate connect 
ing paths must be provided for those subscribers 
entitled to establish connection to engaged lines, 
and those not - so entitled. This, however, is un 
economical. The invention obviates these condi 
tions in that the initiating impulses for inquiry 
switching and for switching on to connected sub 
Scribers' lines are transmitted by different poten 
tials operating upon differential relays and that 
the differential relay influenced by the poten 
tial applied only promotes the switching opera 
tions corresponding to the impulse received. 
One embodiment of the invention is shown in 

the drawings comprising Figs. 1 and 2, in which 
Fig. 1 shows a call finder AS, a group selector 
GW, a final Selector LW, and Subscribers' stations 
N and N2 in a private branch exchange; and 
Fig. 2 shows a trunk line AL from a public ex 
change terminating in an operator's position BA 
located in the private branch exchange. In a 
telephone private branch exchange system of the 
type disclosed in the drawings the transitory con 
necting impulse transmitted from a station 
(operator) is only maintained, by a differential 
relay arranged in the feeding circuit, , when a 
station entitled to switch on to engaged line ap 
plies negative-potential to the speaking line and 

As accordingly One particular winding of the differ 
ential relay in the feeding circuit of the calling 
station receives current. In this case a local 
winding of this relay is connected up. This wind 
ing is connected in the same sense as the wind 

50 ing operative in the feeding circuit so that the 
impulse promoting the SWitching on to an en 
gaged line is maintained. 

Subscribers N and N2 are provided with 
earthing keys at their stations by means of which 

55 impulses for promoting inquiry switching and 

(Cl. 179–27) 
for switching over to the devices of the exchange 
are transmitted. These subscribers who are not 
entitled to switching on to engaged calls can in 
deed influence the differential relay Q effecting 
the Switching on operation by depressing their 
keys, but the Winding III connected in the oppo 
site Sense to the operative winding I renders 
the impulse inoperative and thus prevents any 
connection taking place. 
The switching operations will be described in 

detail as follows: 
Internal calls 

If the subscriber of station Nl Wishes to con 
verse with subscriber of station N2 he removes 
his receiver. The call-finder AS is thereby set on 
the line of the calling station in the known way. 
A free final selector is seized over the group selec 
tor G.W. When such a final selector LW is found 
relay. A energizes in the following feeding cir 
cuit: negative, winding I of relay A, winding I 
of relay Q, contacts 26b and 27pf, wiper s of 
the group selector GW, wiper a of the call-finder 
AS, the loop of the station Nf, wiper b of the 
call-finder AS, wiper b of the group selector GW, 
contacts 30p, 3 lbf, winding II of relay Q, wind 
ing II of relay A and positive. Relay A opens 
contact 32a. The short-circuit for relay C is re 
moved and this relay energizes. . 
Through the transmission of impulses the 

final Selector LW is set on the line of the desired 
station in the known manner (not represented). 
If the station N2 is free relay P is energized over: 
positive, contact 33c, windings I and II of relay 
P, relay P, Wiper c, relay R2, relay T2, and neg 
ative. Relay P closes the following circuit for 
relay W: negative, contacts 34p, 35gy, relay W, slow 
interrupter. LU, and positive. Ringing current 
is applied to the line at definite intervals of time. 
The ringing circuit passes from the source R. of 
ringing current over contacts 36, 37p, winding I 
of relay Y, contact 38p, Wiper a of the final se 
lector LW, over the bell of the station, N2, wiper 
b of the final selector LW, winding II of relay Y, 
contacts 9p and 39, and positive. When the sub 
Scriber replies by removing his receiver relay Y 
energizes. At contact 35g, relay Y opens the cir 
cuit for relay V. Relay Z energizes over con 
tact 48y and the Switching through takes place 
at 492 and 502. 

If the subscriber is engaged and the calling 
party receives the busy signal in the known Way 
he can try to switch on to the engaged Subscrib 
er by depressing the key Tal. The differential 
relay Q is energized in his feeding circuit since 
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Winding I of relay Q is subjected to current over 
positive, key Tal, wiper a of the call-finder AS, 
Wiper a of the group selector GW, contacts 2p, 
26t, winding I of relay Q, winding I of relay A 
and negative. 
Winding II of relay Q is short-circuited. Over 

positive, Winding III of relay Q, contact 529, ro 
tary off-normal contact 530, contact 54p and 
negative, winding III of relay. Q is operated. This 
winding is, however, arranged in opposition to 
winding I of relay Q so that relay Q returns its 
contacts to normal. A repeated energizing and 
deenergizing of relay Q can take place as long aS 
the subscriber depresses the key. During the 
depression of the key the speaking equipment of 
the station is short-circuited. When the sub 
Scriber releases the key relay Q releases and Sub 
Scriber N is forced to bring about the release of 
the connection. 
The arrangement can also be so constructed 

So that relay Q only brings about the connection 
to an engaged line if the impulse for initiating 
Such a connection is transmitted from the calling 
station. Within a strictly predetermined time, for 
example during the testing period of the selector. 
Thus if the Subscriber Succeeds in connecting up 
earth at this particular time relay Q is energized 
but the opposing winding is switched on. Relay 
Q releases and the final Selector is caused to re 
lease at the end of the testing period. The sub 
scriber then receives the busy signal from the 
preceding connecting devices (for example over 
devices which are associated with the subscriber's 
line). 

Incoming public eacchange Calls 
When a call is received over the public ex 

change line AL relay AR is energized by the ring 
ing current. In the case of calls over the public 
exchange line AL relay B2 is energized and re 
mains so until the public exchange line is re 
leased. Relay AR closes the following circuit 
for relay M: positive, contact S, 207, 32, wind 
ing II of relay M and negative. A call indicating 
lamp for the private branch exchange operator 
is switched on by relay AR in the known man 
ner (not shown). The operator operates key AT 
and accordingly energizes relay A.S. Relay AS 
closes contacts as and 5as so that the operator's 
equipment BA is connected to the calling public 
exchange line AL. 
When the operator has been told which sub 

scriber is wanted she operates the key W.T. Re 
lay WS is energized. Relay WS opens contacts 
80s and 90s and closes contacts 28 US and 2 US. 
The equipment of the Operator BA is accordingly 
connected over contacts 22a8 and 23 cas to the Con 
necting side of the public exchange line AL. A. 
calling circuit is closed Over the loop of the oper 
ators position BA in the known manner and the 
call-finder AS is caused to be set on line 24/25. 
Thereupon the relay RA energized over wiper C 
of the call finder A.S. 
By means of relay RA relay T is energized over 

positive, contacts : "a, and 99 b2, winding II of 
relay T and negative. Relay T causes relay U 
to energize over positive, contacts 3i, i, 2772, 
3A, and winding II of relay U. Relay U closes 
contact ful and thereby prepares the circuit for 
relay U. Relay closes contact i. A circuit is 
completed for relay U over positive, contact 33b2, 
7t, winding I of relay f and negative. Relay j 
opens contact i and thereby removes the short 
circuit over relays U and U. The following cir 
cuit is completed: positive, contacts it, ill, 
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winding i. of relay U, winding I of relay U, wind 
ing II of relay U and negative. Relay U2 ener 
gizes, opens contact 3al and closes contact 

u. . Relays U and UE are low held energized 
over positive, contacts it and 4ll, Winding I of 
relay U, winding I of relay U, contact Olli, 

ing circuit is established for relay U2; positive, 
contact 5t, relay U2, contact filt and negative. 
Relay M is caused to release by the opening of 

contact 3al. Relay X is energized over positive, 
winding of relay X, contact St and negative, by 
relay T. Relay X by opening contacts fia, pre 
vents relay X. from energizing. The operator 
transmits an inpuise train and thereby sets the 
group selector GW on a free final selector LW. 
When this imas been done the following feeding 
circuit is established: negative, Winding I of 
relay A, winding of relay Q, contacts 26b and 
2lipi, Wiper a of the group selector GW, Wiper di 
of the call finde AS, lead 24, contacts 23dS and 
232S, the loop at the operator's position BA, cOn 
tacts 2 yS, 22ds, lead 25, wiper b of the call-finder 
AS, wiper b of the group selector GW, contacts 
3 spi and 3b, winding I of relay Q, Winding II 
of relay A and negative. Only relay A energizes 
in the feeding circuit. Relay Q does not operate 
its contact since it is arranged as a differential 
relay. Reiay. A opens contact 32d and removes 
the short-circuit over relay C. Relay Cenergizes. : 
Impulse trains are transmitted from the Oper 

ator's position BA for setting the final selector 
LW. The setting of the final selector takes place 
in the known manner and is not represented. 

Winding I of relay U and negative. The follow 

) 

:0 

If when the setting of the final selector on the is 
station N2 required by the exchange is completed 
this station is found to be free relay P energizes 
in the testing circuit of the selector LW, Over 
positive, contact 33C, windings I and II of relay 
P, relay Pi, wiper c of the final selector LW, relay 
R2, relay T2 and negative. By means of relay 
P, relay W is connected up in a circuit influenced 
by the sloW interrupter U Over negative, con 
tacts 34p and 35y, relay W, slow interrupter LU 
and positive. 
line to be signalled at definite intervals of time 
by means of relay W. The ringing circuit passes 
from the Source FR, Of Iringing current OWer COn 
tacts 36 and 3 Ep, winding I of relay Y, contacts 
389, Wiper a of the final Selector LW, Over the 
bell at station N2, wiper b of the final selector 
LW, winding II of relay Y, contacts 9p, contact 
39 and positive. w 
When the called Subscriber replies relay Yen 

ergizes, relay Y at contact 35g) breaks the circuit 
for relay W. The station N2 receives feeding 
current over the following circuit: negative, 
winding I of relay B, contacts 592) and 3p, wind 
ing I of relay Y, contact 33p , wiper d of the 
final selector LW, over the loop at Station N2, 
wiper b. of the final selector LW, Winding II of 
relay Y, contact $40, winding II of relay Bi, and 
positive. Ihe relay B arranged in the feeding 
circuit is a diffei’ential relay Which When con 
nected in the foregoing circuit does not, operate 
its contacts. Relay Y causes the following circuit 
to be established: positive, contacts 43/ and ?í&, 
wiper d of the group selector GW, wiper d of 
the call-finder AS, contacts 8270 and 63 it , wind 
ing I Gif relay Mi and negative. 
gizes. Over contacts i and 27m, winding of 
relay U and Winding I of relay Ui are short 
circuited. Relay U opens contacts kill. 

Relay Y at contact 48g, completes a circuit for 
relay Z. The circuit is completed over negative, 

Ringing current is applied to the 

Relay M ener- . 

's 

tis) 
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contacts 34p and 48g, relay Z, and positive. Relay 
Z switches through at contacts 492 and 502. 
Contact A a breaks the circuit for relay M. The 
latter releases and at contacts 2m breaks the cir 
cuit for relay U. Relay U by opening contact 
6tt returns relay U2 to normal. 
Thus the connection to the desired Subscriber 

is established and the operator can Switch off 
from the connection. Relays AS and WS there 
upon deenergize and restore their contacts to 
normal. The feeding bridge relay A is now held 
energized over the following circuit: negative, 
Winding I of Irelay A, Winding I of relay Q, con 
tacts 26b.f., 21p, wiper a of the group selector 
GW, Wiper a of the call-finder AS, lead 24, con 
tacts 28t, winding I of repeater Ue, contact 58i, 
winding II of relay X, winding II of repeater Ue, 
contacts 58as and 29t, lead 25, wiper b of the 
call-finder AS, wiperb of the group selector GW, 
Contacts 39p and 3b, Winding II of relay Q, 
Winding II of relay A and positive. In this cir 
cuit Winding II of relay. X is connected in the 
Sane Sense aS Winding ISO that relay X remains 
energized. 

If the station N2 is engaged relay P cannot 
energize in the testing circuit of the final selector. 
The Operator can now transitorily apply bat 

tery to the line 24/25 in any desired way. 
The contact 5e may be the contact of a key 

which is operated by the operator after the trans 
mission of a busy signal, or it can be automatical 
ly closed after each impulse train when the oper 
ator, Who is entitled to Switch on to engaged 
lines, operates the impulse sender so that the 
potential for causing connection to the engaged 
line is Only applied during a particular period. 
The connection of battery need not take place 
at the station itself, but can take place in the 
exchange by using transmitting means. 
The transitory connection of battery causes 

the following circuit to be set up: negative, con 
tacts 5e, 2 US, 22as, lead 25, wiper b of the call 
finder AS, Wiper b of the group selector GW, con 
tacts 36p : and 3 b, Winding II of relay Q, wind 
ing II of relay A and positive. The differential 
relay Q closes the following circuit over Wind 
ing II of relay Q: positive, winding III of relay 
Q, contact 52q, rotary off-normal contact 531), 
contact 54p and negative. Winding III of relay 
Q is arranged in the same sense as winding II so 
that the relay remains energized after the tran 
Sitory impulse and at contacts 55q and 56d ef 
fects the switching through in the final selector 
LW, independent of contacts 49e and 592. The 
operator is thus connected to the engaged sub 
Scriber N2 and can aSik the latter to terminate 
his call. 
When the Subscriber at Station N2 finishes his 

call and the connection established is released 
the guarding is removed in the known way and 
the testing relay P in the final selector W can 
energize. The subscriber is rung in the known 
Way. When he replies relay Y energizes and 
effects the switching operations already described 
(transmission of the reply impulse to the devices 
of the public exchange line). In addition SWitch 
ing through is caused in the nanner described at 
contacts 492 and 502. When relay P energizes 
contact 54p is opened and the locking circuit for 
relay Q Over winding III is disconnected. Relay 
Q releases. 
The subscriber of station N2 is thus connected 

With the calling public exchange line AL. 
While a, public exchange call is in progreSS the 

Te 

B 
initiating impulse for establishing this inquiry 
call is given by the Subscriber N2 by transitorily 
depressing his earthing key. By operating the 
key Ta2 the differential relay BI in the feeding 
circuit of the call station N2 is energized. By the 
closing of contacts 94b and 95b any influencing 
Of the differential relay Q is prevented. Relay B 
opens contacts 26b and 3 lbf, and closes con 
tacts 60b and 6b. The circuit described for 
relay A is thereby Switched over in such a way 
that Winding II of relay X receives current in 
the opposite direction and acordingly causes relay 
X to release. Relay X completes a circuit for re 
lay X over positive, contacts 62t and Tac, wind 
ing III of relay Xi and negative. Relay Xi closes 
contact 633 . The following circuit is estab 
lished: positive, contacts 5t and 64y, winding 
I of relay Z, contacts 63a, 65u2 and 66t?, and 
negative. Relay Z energizes and at contact 67e 
prepares a circuit for relay Y. Relay Z, opens 
contacts 682 and 69a, and closes contacts TOef 
and T2 . The public exchange connection is 
held OWer contact - 0 B. 
When the subscriber at station N2 releases 

the key Ta2, the differential relay Bi in the feed 
ing circuit releases, and contacts 6 Gb and 6 Ab 
are opened and contacts 265 and 3 lb are 
Closed. Winding II of relay. X receives current 
in the same direction as winding I of relay X. 
Relay X energizes. On account of the operation 
of relay X, relay Xi deemergizes. Contact 63a is 
Opened and thus the short-circuit over Winding 
II of relay Z, and over winding I for relay Y? is 
removed. The following circuit is established for 
relays Zi and Y: positive, contacts 5t and 64y, 
Windings I and II of relay Z, winding I of relay 
Yi, contacts 6a, 65u2 and 66 u? and negative. 
Relay Y closes contact 2yi and opens contact 
64ff. The following circuit is set up for relays 
Z and Y: positive, contacts 5t and 72 yi, wind 
ing II of relay Yi, winding II of relay Zi, wind 
ing I of relay Y, contacts 6a, 65t2, and 66. 
and negative. At contact 3y relay Y switches 
the inquiry line. 74/75 through. Through the 
closing-of contact 73y a calling circuit is closed 
in the known way and a free call-finder is set on 
the line 76/77. After the call finder has been 
Set a circuit is established for relay RR, over 
Wiper c. 
The impulses transmitted from the station N2 

for setting the Switches of the inquiry path are 
received by relay Y and transmitted to relay J 
by contact 8y. The circuit for relay J is as 
follows: positive, contacts 18y and 792, wiper d 
of group selector GW, wiper d of call-finder AS, 
contacts 42ra, and 83 u, winding I of relay J 
and negative. At contact 82; relay J breaks the 
loop of the inquiry line in correspondence with 
the impulse trains sent out so that the impulses 
are transmitted to the receiving devices of the 
inquiry iline. The group-selector and final selec 
tOr are Set in the same Way as has been described 
with reference to the group selector GW and the 
final Selector TW Which are shown. When the 
Subscriber replies, the relay impulse is trans 
mitted to winding I of relay M from the final 
selector set by the inquiry call over wiper d of 
the group selector and call finder of the inquiry 
line, contacts 80rr and u , winding I of relay 
M and negative. Relay M is transitorily ener 
gized and locks up. Over positive contacts 92u2, 
84rr, 85m and winding II of relay M and nega 
tive. 

bridge of the inquiry line thus winding II of 
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46m. Winding II of relay U is connected in the 
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4. 
relay tj is arranged in the same sense as wind 
ing I of relay j so that relay U remains up. 

If the Subscriber called in the inquiry call is 
to take over the public exchange call he oper 
ates his earthing key transitorily and thereby 
energizes the differential relay (see correspond 
ing relay B) arranged in his feeding circuit. 
The differential relay effects a SWitching-over 
operation whereby the direction of the current 
in winding II of relay U in the public exchange 
line is reversed. Relay U is accordingly deen 
ergized and relay U is energized Over pOSitive, 
contacts it, ii, 2m and 3i, winding II of 
relay U and negative. Relay U operates and 
opens contacts 282 and 29 u and closes contacts 
86, and 87 it. The loop over the line 24/25 is 
accordingly broken and the connecting path 
which was set up from the operator to the de 
sired Station N2 is released. 

Relay. U closes contact flu. When the Sub 
Scriber called in the inquiry call releases the 
key the direction of the current through Winding 
II of relay U is reversed again. Relay U ener 
gizes again and opens contact II. iii. The follow 
ing circuit is established: positive, contacts it 
and 4t, winding I of relay U, winding I of relay 
Ul, contact 3alf, winding II of relay U and 
negative. Relay U opens contact 3i, and closes 
contact at . The following circuit now exists 
for relays U and Ul; positive, contacts it and 

u, winding I of relay U, winding I of relay U, 
contact Cui, winding II of relay U and nega 
tive. Relay U on energizing opens contact 66 u 
and thus breaks the locking circuit for relayS 
Z. and Y. Relays Z. and Y return their con 
tacts to normal. Relay U2 is energized over con 
tacts 8 at A. Relay U2 opens contacts 88t2, 89t?, 
and closes contacts 90t2 and 9 at?. Relay U2 
opens contact 92u2. The locking circuit for 
relay M is broken so that this likewise returns 
its contacts to normal. The Subscriber Called in 
the inquiry call is now connected to the repeater 
Ue over line 6/77 and contacts 87 u and 86, and 
thus to the public exchange line ATI. 
Establishment of an outgoing public ecchange 

Cdll 

If a subscriber for example at station N de 
sires an outgoing public exchange call, then after 
removing the receiver and setting the call-finder 
AS, he has to set the group selector on a par 
ticular contact leve in Which a. free pUblic ex 
change line can be reached. If the group-selec 
tor GW is set on line 9t/95 relay T energizes 
over wiper c of the group selector G.W. The fol 
OWing feeding Circuit is established for the call 
ing period: negative, winding I of relay S, wind 
ing I of relay XA, lead 95, wiper a of group-selec 
tor GW, wiper a of call-finder AS, a loop at 
station N, wiper b of call-finder AS, wiper b of 
group selector GW, lead 94, winding II of relay 
X, contacts II of relay S and positive. In this 
feeding circuit only relay S energizes. Relay X 
is differential relay and does not operate its con 
tacts. On seizure the busy relay B2 of the pub 
lic exchange line is energized in any desired man 
ner. The following circuit is set up for relay U: 
positive, contacts 93b2 and it, winding I of relay U 
and negative. Relay U effects the energizing of 
relay C over positive, contacts C2t and 8i, relay 
C and negative. Relay Xis energized over: nega 
tive, contact, 9t, Winding of relay X and positive. 
Relay C connects the calling subscriber to the 
repeater Ue of the public exchange line by Way of 
contacts 96c and 97c, 
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Relay S Switches through at contacts 98s. The 

SubScriber can now transmit impulses over the 
public exchange line. The impulses are received 
by relay S and repeated to the public exchange 
line AL at contact 98s. 

If a Subscriber Who has set up an outgoing 
public exchange call desires to establish an in 
quiry call he transitorily depieSSes the earth key 
Ta and thereby energizes the differential relay 
X in his feeding circuit. Relay X influences 
relays Zif and Y in the manner already de 
scribed. The line is switched over onto the in 
quiry line 4/5. The Switching operations sub 
Sequently occurring are exactly the same as al 
ready described. 
The subscriber called in the inquiry call can 

likewise take over the public exchange call. For 
this purpose he depresses his earthing key and 
thereby changes the direction of the current flow 
ing in winding II of relay tj which then in the 
manner already described causes the public ex 
change connection to be switched over onto the 
Subscriber called in the induiry call. 
What is claimed is: 
i. In a telephone System, automatic SWitches, 

subscribers' stations and lines therefor, means 
controlled by a subscriber at any One of Said Sta 
tions for extending a connection to any other One 
of said stations, an operator's position, an incon 
ing trunk line terminating at said position, lineans 
controlled by the operator at said position for COn 
trolling said switches to extend a call received 
over said trunk line to any one of Said Stations, 
means controllied from said operator's position for 
controlling said Switches to cut-in on a line of a 
station engaged in conversation and for enabling 
Said Switches to signal the station. So engaged after 
the conversation has been terminated, means at 
the called station for temporarily holding the 
trunk line call and for extending a connection to 
any one of Said SubSCribers' Stations, and meanS 
controlled at Said other station for disconnecting 
said called station from said trunk line and fol' 
connecting said other station thereto. 

2. In a telephone System, autoignatic SWitches, 
Subscribers' Stations and lines therefor, an opera 
tor's position, an inconing trunk line, neans civil 
trolled by the Opera?Oit a? Said gOSition for COn 
trolling said SWitches to extend a call received 
over said trunk line to any one of Said stations, 
a first differential relay, means at said operator's 
position for energizing Said differential relay to 
control Said SWitches to cut-in on a line engaged 
in conversation, a second differential relay, and 
means at the called SubScriber's station for coin 
trolling Said Second differential relay to enable 
said called Subscriber to hold said trunk call while 
he extends an inquiry call to another one of said 
StationS. 

3. In a telephone System, automatic switches, 
subscribers' stations and lines therefor, an opera 
tor's position, an incoming trunk line, means con 
trolled by the Operator at said position foi con 
trolling said switches to extend a call received 
OVer Said trunk line to any one of said Stations, a 
first differential relay, means at Said operato's 
position for energizing Said differential relay to 
control Said SWitches to cut-in on a line engag3d 
in conversation, a Second differential relay, means 
at the called subscriber's station for controlling 
Said Second differential relay to enable said called 
Subscriber to hold said trunk call While he extends 
an inquiry call to another one of said Stations, a 
third differential relay, and means at the Sub 
Scriber’s Station to which Said inquiry cail has 
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been extended for energizing said third differen 
tial relay to disconnect the first of said called sub 
scribers' stations from said inquiry call and from 
said trunk call and for connecting said trunk call 
to the Subscriber's station to which the inquiry 
call has been extended. - 

4. A telephone System as claimed in claim 3, in 
which the Second and third differential relays are 
energized from a ground potential applied by 
means of a key at the Subscribers' stations and 
the first of said differential relays is energized 
from a negative potential applied froin said op 
erator's position. 

5. A telephone system as claimed in claim 3, 
in which said differential relays are connected to 
the talking conductors of the extended con 
mections. 

6. In a telephone system, a first subscriber's 
Station, other subscriber's stations, a trunk ine, 
automatic SWitches controllable from said first 
Station to extend a connection over Said trunk 
line, other automatic switches, means controiled 
from said first station for holding the connection 
extended over said trunk line and for enabling 
the Subscriber at Said first Station to control said 
other SWitches to extend a connection to one of 
said other stations, and means controlled from 
Said Second Station for disconnecting said first 
Station from the connection extended therefrom 
to said second station and to said trunk line and 
for completing a connection between said Second 
station and said trunk line. 

7. In a telephone System, automatic Switches, 
Subscribers' Stations, an outgoing trunk line, 
means at any one of said stations for causing cer 
tain of Said SWitches to be connected Serially in a 
train to extend a call from said one station to any 
other Station or for causing certain of Said 
Switches to be connected Serially in a train to ex 
tend an outgoing call from Said one station over 
said trunk line, means controllable at Said one 
station if an outgoing call has been extended over 
said trunk line for causing Said outgoing call to 
be held. While said trunk line is disconnected from 
the established connection and for causing Said 
established connection to be extended to any other 
desired station over a train of said Switches iden 
tical to said first train. 

8. In a telephone Systern Such aS claimed in 
claim 7, means controllable at Said last Station 
for disconnecting Said last Station from Said. One 
station and for connecting Said last station to 
said trunkline to take over Said outgoing call. 

9. In a telephone system, automatic Switches, 
subscribers' stations, an incoming trunk line, 
means for causing certain of said Switches to be 
sonnected Serially in a train to extend a call in 
2Oming over said trunk line to any of Said sta 
tions, means at the called station for causing a 
local extension to replace said trunk line in the 
established connection and for causing Said in 
coming call to be held while Said trunk line is 
disconnected from said established connection, 
means at said called Station for directing Said 
ocal extension through a train of SWitches iden 
tical to said first train to any other One of Said 
stations. 

10. In a telephone System. Such as claimed in 
claim 9, means controllable at said other station 
for disconnecting said other station from said 
called Station and for connecting Said other sta 
tion to said trunk line to take over said incoming 
call. 

11. In a telephone System, automatic SWitches, 
Subscribers' stations, means at any one of Said 

stations for causing certain of said switches to 
be connected Serially in a train to extend a call 
from Said one station to any other desired sta 
tion, an incoming trunk line, an Operator's posi 
tion, means at Said position for causing certain 
of Said SWitches to be connected serially in a 
train to extend a call incoming over said trunk 
line to any of Said Stations, means at said posi 
tion for causing the switches of said last connec 
tion to cut-in upon the connection of a station 
engaged in conversation and for causing said 
SWitches of Said iast connection to signal the 
station so engaged after said conversation has 
been terminated, means at the called station for 
callSing a local extension to replace said trunk 
line in Said last connection and for causing said 
incoming call to be held While said trunk line 
is disconnected from Said last connection, means 
at Said called Station for causing said local ex 
tension to be directed through a train of Switches 
identical to said first train to any other desired 
One of Said Stations. 

12. In a telephone System, local lines, an in 
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coming trunk line, automatic switches, a repeater 
in Said trunk line, means for extending a call in 
coming to the trunk-line side of Said repeater 
through said repeater and a train of said Switches 
to any desired local line, means controllable over 
the called line for disconnecting said trunkline 
from Said trunk-line side of said repeater and 
for holding said incoming call While said trunk 
line is So disconnected, means controllable over 
said called line for extending a local cali from 
Said trunk-line side of said repeater to any de 
sired other one of said local lines over a train 
of Said SWitches identical to Said first train. 

13. In a telephone System, a local exchange, 
local Subscribers' stations, a trunk line extending 
to a distant exchange, means in said local ex 
change for establishing a voice transmission cir 
cuit between any One of Said. Stations and said 
trunk line, a device in said local eXchange for 
conductively isolating the trunk portion of said 
circuit from the local portion of Said circuit, 
means controllable at Said one station for dis 
connecting the trunk line from the trunk side 
of Said device and for placing a holding bridge 
aCross said trunk line, means controllable at said 
one station for extending a local voice transmis 
Sion circuit to any other One of Said stations from 
Said trunk Side of Said device, means controlla 
ble at said other station for causing the circuit 
to said one station to be disconnected from the 
local Side of Said device, for causing the circuit 
to said other Station to be disconnected from 
the trunk side of said device and connected to 
said local side of said device, and for causing said 
trunk line to be disconnected from said holding 
bridge and reconnected to said trunk side of said 
deWice. . . 

14. In a telephone system, Subscribers’ stations 
and lines therefor, an incoming trunk line, an 
Operator's position, automatic SWitches, said 
Switches effective at times to extend a local call 
from any one of said stations to any other sta 
tion under control of a subscriber at said one sta 
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tion and effective at other times to extend a call 
incoming Over Said trunk line to any one of said 
Stations under control of the operator at said 
position, a differential relay in one of said 
switches connected in the line circuit of the 
called Station during Said local and incoming 
calls, said relay effective responsive to potential 
applied to the line at said called station when 
said called Station is engaged in an incoming call 



S 
to enable said called station to hold said incom 
ing call and extend a local call to another station. 

15. In a telephone system such as claimed in 
claim 14, another differential relay in one of said 
Switches connected in the line circuit of the call 
ing station in local calls and in the line circuit 
of Said position in incoming calls, means at said 
position for applying a potential different from 

2,188,848 
said first potential to said line circuit of Said 
position, said relay effective responsive only to 
said last potential to cause Said Switches both 
to cut-in upon the line of a station engaged in 
another call and to signal the station. So engaged 5 
When said other call is terminated. 

FRANZ SIMON. 


