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13 -Claims. 

The invention relates to telephone arrange 
ments of the type known as private branch ex 
change Systems, and more particularly to ar 
rangements of this kind having one remote ex 
tension station and a main station between this 
and the exchange, and it has for its object to 
afford the extension station unrestricted auto 
matic traffic With the main station as well as 
With the exchange. This is attained through 
Switching means which, influenced in a differ 
ent manner by the extension station and Over its 
two wire line, selectively effect the automatic 
ringing of the exchange or the transmission of 
ringing current to the main station. 
An incorporation of the invention is described 

hereafter with reference to the accompanying 
drawing that diagrammatically shows the cir 
cuit arrangement of the main station HSt and 
of the remote extension station. NSi as Well as 
a relay bank RS comprising a repeating coil Ue. 
This bank, for instance can be arranged in a 
cabinet at the Station HSt. Station NSt has a 
dial D of any well-known construction. 

Relays are denoted by capital letters, their 
contacts by the respective Small letters. 
The arrangement Operates as follows: 

InCOming eacchange Calls 

If a call comes in from the exchange over line 
AL, call relay AR operates so as to actuate ring 
er G: 

-, G, NU, wV, arLI, -- 
Relay HR, Operates: 

ground, HU, h, a, b, NU, HR/resistance 
(HRI), resistance (HR2), wIV, arI, Wil, -, 

and holds Over its contact hrII. 
In order to answer a call, the operator at the 

main station HSt lifts the receiver, so that Switch 
hook HU operates, and presses locking exchange 
key AT. This establishes a direct connection of 
the exchange line with the talking device of the 
main Station. The talking device consists of re 
peating coil J, receiver F, and transmitter M. 
By removing the receiver the circuit for relay 
HR is broken at the lowest contact of the Switch 
hook HU. 

50 

55 

Intermediate-call from the main station to the 
eactenSiO7. Station. 

If the main station Wishes to make an inter 
mediate-call to the extension station, in order to 
transfer the exchange call to the extension sta 
tion, for instance, it is necessary to operate key 

(C. 19-18) 
AN at the main station. Key AN locks mechani 
cally and releases exchange key AT. However, 
intermediate-call Spring assembly Rf remains ac 
tuated, so that the exchange line is held over 
Rf and Wi2. The extension station is now called 
by means of key NRT. Relay R operates and 
at its contact r it closes the circuit of relay 
interrupter P, so that alternating current is 
transmitted to the extension Station over con 
tacts r and r as well as over contact pW. 
After lifting the receiver the extension station 
is fed over supply bridge A, X. This supply 
bridge serves at the same time the purpose of 
feeding the main station. Both stations are 
now connected with each other over the contacts 
of An, rest contacts ul, u and r1, r I. Since 
a local call is involved, a damping resistance Wi3 
lies in the intermediate-call circuit. 

If the main station wishes to end an inter 
mediate-call connection, key AT has to be pressed 
again, whereby key AN is released. The main 
station is thus connected again with the ex 
change. If the hand set has also been replaced 
at the extension station, the supply bridge will 
break down. 

Taking over of an eacchange cazz by an eactension 
Station 

After the main station has informed the ex 
tension station through an intermediate-call that 
an exchange call is waiting, the latter station can 
take over the exchange call by operating a 
grounding key E.T. Differential relay X is there 
by energized and relay U is caused to operate: 

-, UI, h, acW, -- 
Relay W is energized: 

-, (W), W, all, ul I, -- 
At contacts at and at III extension line NT is 
connected with repeating coil Ue and the inter 
mediate-call circuit Q, NL of the main station 
is broken. The secondary winding of the re 
peating coil has been connected with the ex 
change line over IV, all, WI and W, conse 
quently the talking connection between the ex 
tension station and the exchange has been es 
tablished. By the pressing of grounding key ET 
on the part of the extension station, ringer G 
is caused to operate: 

-, G, NU', acII, AN, -- 
So that the main station will receive an audible 
signal of the taking over of the call. If the 

t) 

20 

30 

40 

50 

55 



0 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2 
grounding key is released at the extension sta 
tion, relay X returns to its rest position, so that 
ringer G will stop ringing. Furthermore, relay 
H operates: 

-, H, III, UII, uW, acW, -- 
The short circuit of visible signal SZ, is removed 
at contact hII, so that, after replacing the hand 
set, that is to say after opening the center con 
tacts of HU, it becomes evident at the main sta 
tion that the exchange line has been seized by 
the extension station. On replacing the receiver, 
exchange key AT is automatically released. 

Call back from the eactension station to the main 
Sidition. 

If key ET is operated at the extension station, 
relay X will operate as has already been de 
scribed. Holding Winding II of U is Open-cir 
cuited at acW in order to cause U to release. At 
uI and uII the extension station is switched off 
from the repeating coil Ue and thereby from the 
exchange line and is switched over to the call 
back line Q of the main station. Relay H re 
mains energized over acV until, after the release 
of the grounding key, relay X releases. After 
the release of relay H, the exchange line is held 
over iV and )W; also winding WBI of relay WB 
is energized over all I, hl, HU and ground. 

In order to call the main station, the exten 
sion station will turn its dial from any digit 
onward. Relay A will release in the rhythm of 
the dial. After the first release of relay A, Wind 
ing I of relay W is energized over bli. Every 
time that relay A is now caused to operate, ringer 
G will ring over all II, uIII and NU' and thereby 
the main station is called in the rhythm of the dial 
interruptions. The receiver is removed at the 
main station and exchange key AN is operated, 
so that the talking device of the main station 
is connected with the extension station. 
When the intermediate call is ended, key Ei 

has to be operated once more, so that relayS X 
and U will operate. After releasing the key and 
after the release of X, H is also energized again. 
The extension station is thus as before again 
connected with the exchange. The talking device 
at the main station has to be restored. 

Eacchange calls from the eactension station. 
After lifting the hand set at the extension sta 

tion, grounding key ET has to be operated. Re 
lays X and U in the relay bank are thereby actu 
ated. Relay W also pulls up. After releasing the 
key, relay X is caused to release and H pulls up. 
As soon as the exchange signal Sounds, the trans 
mission of impulses can be started. Contact (II 
transmits the dial impulses, which are received 
by relay A. During the first release of relay A, 
the short circuit for winding II of relay WB is 
interrupted by contact aI, so that this relay re 
mains switched over during the entire Series of 
impulses and that it short-circuits those windings 
of repeating coil Ue, at vib, which are shown on 
the left, in order to assure a faultless transmis 
sion of impulses to the exchange. After each 
series of impulses, relay WB is again caused to 
release at a through a short circuit. 

If the hand set is restored at the extension sta 
tion, A is deenergized and the exchange loop is 
opened at aII. (I causes W to release through a 
short circuit and II causes relay WB to be de 
energized. Contact III SWitches off relays U 
and H, so that the exchange line is released. 

2,187,626 
Calling of the main station by the eactension 

station, 

After lifting the hand set at the extension sta 
tion, relay A pulls up. Over its Winding I relay 
WB is energized over ground, HU, h, all II. The 
dial D is now turned from any desired digit on 
Ward, so that winding I of relay W is energized 
over dIII and b. Now ringer G of the main 
Station is Operated over 

ground, HU, h, a, wIII, NU' 
in the rhythm of the dial impulses. If the main 
station does not anSWer, it is called again by 
repeated dialing. Relay W returns to its rest 
position after each series of impulses and it 
switches off the ringer at UIII. By lifting the 
receiver and pressing key AN, the main station 
is connected With the extension station. Both 
instruments are Supplied over the Windings of 
relaySA and X. 

Night traffic 
During the night, night switch NU, NU', NU' 

of the main station is SWitched over. When an 
eXchange call comes in, relay R is energized 
OWe 

ground, arLII, UW, NU 
This relay connects pole changer P at r, so that 
the extension station is called indirectly. After 
lifting the hand Set at the extension station, key 
ET must be temporarily operated, whereby relays 
X, U, V and H are caused to operate in the de 
scribed manner. After releasing the key, the 
extension station is in connection with the ex 
change Subscriber. 

Automatic transfer of the eacchange call 
If it has been forgotten to switch the night 

switch NU, NU', NU'', then with the incoming of 
an exchange call relay HR is energized: 

ground, HU, hI, a II, vb I, NU, HR/(HR), re 
sistance (HR2), wIV, arI, Wil, -. 

Relay HR holds over hirII. Hot Wire relay Hi is 
connected at hr. Since the main station does 
not anSWer, the hot wire relay will throw over 
its contact after 15 to 20 seconds and over hrIII 
it causes relay W to pull up over its second wind 
ing. Wholds Over 

UII, NU, vb I, alII, hI, HU, ground 
In the next ringing current period relay R is 
energized over 

ground, ari II, wV, bVI, 
and the extension station is called, as already 
described, by means of pole changer P. If the 
extension station does now answer, relay A will 
operate, relays W and HR, being thereby thrown 
off through al-II. If key ET is now operated, then 
the extension station is in connection with the 
exchange subscriber. 

The eactension. Station does not anSuper 

Also, if the extension Station does not answer, 
hot wire relay Hi will return to its state of rest 
after some time, because the circuit for its heat 
Winding Was interrupted at contact UWI. Relay 
HR is thereby after a delay caused to release due 
to contact ulW, and consequently, relay Hi is 
heated anew over wVI and hr I because relay WB 
did not Switch over. Relay Hi SWitches its con 
tact again after a While and it now causes relay 
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2,187,626 
he heating circuit is thereby broken and in : 

addition the call circuit is again SWitched at Con 
tact uW to ringer Gover NU. 

Listening in 
Over condensers C, C2 the main Station is in a 

position to listen in on exchange calls of the 
extension station, and over condensers C3, CA 
the extension station may be enabled to listen in 
on calls of the main station, in case this is de 
Sired. 
What is claimed is: 
1. In a telephone System, an exchange, a. 

main telephone station, a line connecting said 
main station and said exchange, a Subordinate 
station, a two-wire line connecting Said Subor 
dinate station and said main station, Switching 
means associated with the main station adapted 
for causing the actuation of a call signal at either 
the exchange or the main Station, a first means at 
said extension station for applying a ground 
to said line while leaving said line otherwise in 
tact to actuate a call device only at Said ex 
change, and separate means at said extension 
station for causing a periodically interrupted 
current to flow serially through both wires of 
said line to actuate a call device only at said 
main station. 

2. A telephone system according to claim 1, 
further comprising means for establishing an 
intermediate-call connection between the ex 
tension station and the main station during the 
existence of a connection between the exchange 
and the extension station, said means being un 
der the control of the said Switching means. 

3. A telephone system according to claim 1, 
wherein the means for discriminatively influ 
encing Said Switching means comprises a device 
for grounding the two-wire line and a device for 
interrupting this line periodically, which com 
prises at the main station means, controlled by 
this grounding device, for initiating a call-back 
connection and means governed by Said line 
interrupting device for transmitting ringing cur 
rent to the main station. 

4. A telephone System comprising an exchange, 
a main station, an exchange line connecting said 
exchange and said main station, a main station 
telephone associated with said main station, an 
extension Station, a tWO-Wire line connecting said 
extension station and Said main Station, an 
extension telephone associated with said exten 
Sion station, SWitching means at Said main sta 
tion alternatively operable to establish a connec 
tion between said extension telephone and said 
exchange line or to initiate a call from Said ex 
tension telephone to Said main station telephone, 
selectively operable means associated with the 
extension station for selectively controlling said 
switching means Over said two-wire line, and 
means for maintaining in nonoperative condition 
an exchange connection established between said 
exchange and said extension telephone and for 
initiating a call between said extension telephone 
and said main telephone responsive to actua 
tion of said selectively operable means while so 
maintaining said exchange connection. 

5. A telephone system comprising an exchange, 
a main station, an exchange line connecting said 
exchange and said main station, a main Station 
telephone associated with Said main station, an 
extension station, a two-Wire line connecting said 
extension station and said main station, an 
extension telephone associated with Said exten 
Sion station, SWitching means at Said main Sta 

3 
tion operable to answer, a call from Said ex 
change, means to establish a connection between 
said main station telephone and said extension 
telephone While maintaining said exchange line 
in answered condition, and selective switching 
means at said main station for establishing a 
connection between said extension station and 
said answered exchange line while maintaining 
said exchange line answered responsive to a sig 
nal received from said extension station. 6. A telephone system comprising an exchange, 
a main station, an exchange line connecting said 
eXchange and Said main station, a main station 
telephone associated with said main station, an 
extension station, a two-wire line connecting said 
extension station and said main station, an ex 
tension telephone associated with said extension 
station, Switching means at said main station op 
erable to answer a call from said exchange means 
to establish a connection between said main sta 
tion telephone and said extension telephone while 
maintaining said exchange line in answered con 
dition, Selective switching means at said main 
Station for establishing a connection between said 
extension station and said answered exchange line 
while maintaining said exchange line answered 
responsive to a signal received from said extension 
Station, and means for giving an indication at said 
main telephone in response to the reception of 
Said Signal from said extension station. 

7. A telephone system according to claim 1, 
Comprising a Supply circuit for the extension sta 
tion, and a visual signal at the main station 
included in this circuit in order to indicate to the 
main Station that the exchange line is busy. 

8. In a telephone system according to claim 1, 
an arrangement for establishing a call back con 
nection from the main station to the extension 
Station, and an arrangement for establishing a 
call back connection from the extension station to 
the exchange, the call back line of the latter 
arrangement being a by-path by which the call 
back line of the former arrangement is passed 
around. 

9. A telephone system according to claim 1, 
which further comprises a switch at said main 
station which is adapted upon actuation to lead 
incoming exchange calls directly to the extension 
Station. 

10. In a telephone system according to claim 1, 
a Switch associated with the main station and 
adapted upon actuation to lead incoming ex 
change calls directly to the extension Station, an 
interrupter, means for starting this in response to 
an incoming exchange call, and means for trans 
nitting ringing current from this interrupter to 
the extension station. 

11. In a telephone system according to claim 1, 
a SWitch associated with the main station and 
adapted upon actuation to lead incoming ex 
change calls directly to the extension Station, an 
interrupter, means for starting this responsive to 
incoming exchange call means for transmitting 
ringing current from this interrupter to the ex 
tension station, means enabling the main station 
to originate a call back connection, and provisions 
for transmitting ringing current from said inter 
rupter to this call back connectition. 

12. In a telephone system according to claim 1, 
a Switch associated with the main station and 
adapted to lead incoming exchange calls directly 
to the extension station, an interrupter, means for 
Starting this by an incoming exchange call, a tim 
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Switch in response to an incoming exchange call, 
Said energizing means being adapted to be cut out 
by the said switch, and means, governed by said 
tiining SWitch, for transmitting ringing current 
from said interrupter to the extension station. 

13. In a telephone System according to claim i, 
a Switch aSSociated with the main station and 
adapted to lead incoming exchange calls directly 
to the extension station, an interrupter, means for 
Starting said interrupter by an incoming ex 

2,187,626. 
change call, a timing switch, means for energizing 
Said timing Switch in response to an incoming 
exchange call, said energizing means being 
adapted to be cut out by said first named Switch, 
means governed by said timing switch, for trans 
mitting ringing current from said interrupter to 
the extension station, and means, controlled by 
this timing Switch, for terminating the ringing of 
the extension station. 
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