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15 Clalms

The invention relates to a circuit errangement
for telephone systems in which the subsecribers
“have the facility for establishing inquiry calls

- -and for establishing connections to engaged sub-
- & scribers. If in such systems inquiry switching
operations are promoted by causing a differential

- Telay to receive the impulses for establlshmg and
releasing inquiry calls in response to the depres-
sion of a key and if switching on to an engaged

10 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 privilesed statlons are 1o

I8 establish connection to engaged lines. while in-
- -quiry calls on the other hand can be promoted. by
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

20 entitled to establish connection to engaged. lines,
- and those not so entitled. This, however, is un-
econocmical.. The invention obviates theéese: condi-

tions in that the initiating impulses for inquiry

switching and for switching on to connected sub-

25 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.,

80 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 L'W, and subscribers’ stations

-~ ‘NI and N2 in a private branch exchange; and -

85 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 tran&tory CcOnN-

40 necting impulse transmitted from  a station

(operator) is only maintained, by 4 differential

- relay arranged in the feeding circuit, when a

station entitled to switeh on to enge:ged line ap-

plies negative-potential to the speaking line and

45 accordingly one particular winding of the differ-

ential relay in the feeding circuit of the calling

-station receives current. In this case .a local

wmdmg 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 smtchmg en te en en-
gaged line is maintained.

Subscribers NI and N2 are prewded wzth
earthing keys at their stations by means of whlch |
. 55 1mpulses for promoting 1nqu1ry sw1teh1ng and

(CL 179—-—27)

for switching over to the devmes of the exche,nge

are transmitted. - These subscribers who are not
‘entitled to switching on to engaged calls can in-
deed influence the dlfferentlal relay Q. effecting
the switching on eperetmn by depressing.their

| keys but the winding IIT connected in the oppo-

5_.

site sense to the operatwe winding I renders -

the impulse inoperative and thus prevents any
connection taking place. @
- The switching operatmns wﬂl be descrlbed in
| detell as follows:. R

T ntemal calls |

| If the subscriber of station Nl Wlehe's te eoh'-'-

verse with subscriber of station N2 he removes

15

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 GW. When such a final selector LW is found
relay: A energizes in the following feeding cir-
cuit: negative, Wlndmg I of relay A, winding I
of relay Q, contacts 260t and 21pf, wiper s of
the group selector GW, wiper a of the call-finder
AS, the loop of the station NI, wiper b of the
call-finder AS, wiper b of the group selector GW,

~ contacts 30p1, 3i1bi, winding II of relay @, wind-

'mg IT of relay A and positive. Relay A opens

20

26

contact 32a. The short-clrcult for relay C 13 re-

moved and this relay énergizes.

Through the transmission of 1mpulses 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:
.p051t1ve contact 33c windings I and II of relay
P, relay Pl, wiper c, relay R2, relay T2, and neg-
ative. Rela,y P closes the following circuit for
relay V: negative, contacts 34p, 35y, relay V, slow
jmterrupter LU, and positive. Ringing current
is applied to the lme at deﬁmte intervals of time.
‘The ringing circuit passes from the source R of

- rihging current over contacts 36v, 37p, winding I
of relay Y, contact 38pl, wiper a of the final se-

30 -

35

0

lector LW, over the bell of the statmn N2, wiper

b of the final selector LW, winding II of relay Y,
contacts 9p and 39v, and positive, When the sub-
serlber replies by removing his receiver reley Y
| ‘energlzes At contact 357, relay Y opens the cir-
cuit for relay V. Relay Z energizes over con-
tact 48y and the smtchmg through takes plece
at 492 and 50z2. |

_If the subscriber is engeged and the calling

| perty receives the busy signal in the known way

45

50

‘he can try to switch on to the engeged subscrib-

er by depressing the key Tal. The differential
Trelay Q is enexjgmed in his feeding circuit since

55
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 1t, winding I of relay U and negative.
opens contact { {4 and thereby removes the snhort- -

and accordingly energizes relay AS.

relay T and negavive.
- to energize over positive, contacts {87, I

2 _
winding I of relay @ is subjected to current over
positive, key Tal, wiper a of the call-finder AS,

wiper ¢ of the group seiector GW, contacts 2ipl,

2601, winding I of relay Q, Wmdmﬂ* I of relay A
and negative.

Winding IT of reley Q is shert—mrcmted Over

positive, winding III of relay Q, contact 529, ro-

tary off-normal contact 33w, contact 54p and
negative, winding III of reiay Q is operated. This

winding is, however, arranged in opposition to .
winding I of relay @ so that relay Q returns its
- contacts to normail,
- deenergizing of relay @ can take place as long as

A repeated energizing anad
the subscribver depresses the key.

the station is short-circuited. When the sub-

scriber releases the key relay Q releases and sub-
scriber Ni is forced to bring about the release o1

the connection.

The arrangement can a.,lee be so constructed
so that relay Q only hrmgs about the connection

to an engaged line if the impulse for initiating

such a connecticn is transmitted from the calling

station within a strictly predetermined tirne, 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 releages 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
devlces which are assocmted Wlth the subscrlber’
line) .

Incoming public exchange Calls

 When a call 18 recelived over the public. ex-
change line AL relay AR is energized by the ring-

ing current. 'In the case of calls cver 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 circuif
for relay M: positive, contact s, 2ar, 3u, 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 knhown man-

ner (not shown). The operator operates key AL
Relay AS

closes contacts 4as and Sas sc that the operator’s

equipment BA is connected te the ealltnc ldublle

exchange line AL.

When the operator has been told which sub-
scriber is wanted she operates the key VI. Re-
lay VS is energized. Relay VS opens contacts
{8vs and {9vs and closes contacts 28vs and 25vs.
The equipment of the cperator BA is accordingly
connected over contacts £2as and 2&as to the con-
necting side of the public exchange line AL. A
calling circuit is closed over the loop of the oper-

ator’s pesition BA in the Xnown manner and the
call-finder AS is caused 10 ‘be |
Thereupon the relay RA energized over wrper C

set on line 24/28.

of the call finder AS.

positive, contacts &ra and 8802, winding II of
Relay T causes relay U
i, $2m,
{3u{, and winding IT of relay U. Relay U closes
contact $4u and thereby prepares the circuit for
relay Ul. Relay T closes contact 77. A circuit is
completed for relay U over positive, eontact ESE‘_,,
Relay U

circuit over relays U and Ui. The icliowing cir-
cuit is completed: positive, contacts 8%, 4%,

Cing IT of relay U and negative.

‘relay U, winding I of relay Ul,
winding I of relay Ul and negative.
ing circuit is established for relay U2; positive,
- contact §5Z, relay U2, contact {6uf and negative.

y means of relay RA reley T is energized over ._

2,183,848

winding 1 of relay U, winding I of relay Ui, wind-
Relay Ul ener-
gizes. opens contact 13ul and closes contact
iiul. Relays U and Ut are now held energized
gver p051t1 ve, contacts 18 and ({4u, winding I of
contact {8iul,

‘Relay M is caused to release by the opening of

contact 3u. Relay X is energized over poslitive,
-winding I of reley X, contact £7 and negative, by
relay T. Relay X
During the
depression of the key the speaking equipment of

Z by opening contacts 11X, pre-
vents relay X{ frem energizing. 'The operator

_tI'&I“*Sﬂ’llta an impuise train and thereby sets the
group selector GW on a free final selector LW.
“When this has been done the following :Eeeang'

circuit is established: negative, winding I of
relay A, winding I of relay Q, contacts 280f and
27pi, wiper a of the group selector GW, wiper &
of the call finder AS, lead 24, contacts 23as and
29vs, the leop at the operator’s positicn BA, con-
tacts 2ivs8, 22as, lead 25,

3, wiper b of the call-finder
- AS, wiper b of the group selector GW, contacts
4Pl and 21bf, winding II of relay Q, winding II

of relay A and negative.. Only relay A energizes:

The follow- -

10

20

in the- ‘r‘eedmg circuit. Relay @ does not operate

its contact since it is arranged as a differential
relay. Relay A opens contact 32¢ and removes

the short-circuit over relay C. Relay C energizes. !

Impulse trains are transmitted from the oper-

‘ator’s position BA for setting the final selector
- LiW. The setting or the 1]

nal selector takes place
in the known manner and is not represented.

| If when the setting of the final selector on the !
~station M2 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

:i‘ini'i;}

poesitive, contact 34¢, windings I and IT of relay

P, relay Pi, wiper ¢ of the final selector L'W, relay
d, relay TE and negative.
P, relay V is connected up in a circuit influenced

by the slow interrupter LU over negative, con-
tacts 84p and 35y, relay V, siow interrupter LU
Ringing current is applied to the ;
line to be signalled at definite intervals of time

and positive.

by means of relay V. The ringing circuit passes
from -the source R of ringing current over con-

tacts 8387 and 3%Tp, winding I of relay Y, contacts
wiper a of the final selector LW, over the
“bell at station NZ, wiper b of the final selector

3801,

LW, winding II of relay Y contects o, contvact

. 38v and positive.

When the called subscrlber 1ep11es reley Y en-

ergizes, relay Y at contact 33y breaks the circuit
for relay V. The station N2 receives feeding
- current over the
winding I of reiay Bl, contacts 38v'and 31p, wind-
wiper ¢ of the

following circuit: negative,
ing I of relay Y, contact 38pi,
final selector LW, over the loop af station N2,
wiper b of the final selector LW, winding Ii of
relay Y, contact 82, winding IX of relay Bi and
positive.
circuit is a Gifferential relay which when con-

nected in the foregoing circuit does noi operste.

its contaclts. Relay Y causes the following circuit

to be established: positive, contacts 46y and §iz,

wiper d of the group selector GW, wiper d of
the cali-finder AS, contacts €27a and 43ul, wind~
ing I of relay M and negative.
gizes. Over contacts 1i4 and 127, winding 1 of
relay U and winding I of relay Ui are short-
circuited. Relay U opens contacts 14u.

- Relay Y at contact 48y, completes a circuit for

relay 4. The circuit is completed over negaftive,

The rele,y Bl arranged in -the reedmg-

Relay M ener- j

19
By means. of relay

60

wi-!

{ij)

l.!l. - &
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contacts 34p and 48y, relay Z and positive. Rele,y

Z switches through at contacts 492 and 50%.
Contact 412 breaks the circuit for relay M. The
latter releases and at contacts 12m breaks the cir-
cuit for relay Ul. Relay Ul by opemng centect

- i6ul returns relay U2 to normal.

Thus the connection to the de51red subscrlber
1s established and the epeleter can switch off

from the connection. Relays AS and VS there-

upon deenergize and restore their contfacts to
normal. The feeding bridge relay A is now held
energized over the following circuit: negative,

winding I of relay A, winding I of relay Q, con-

tacts 2601, 2701, wiper a of the group selector

GW, wiper a of the call-finder AS, lead 24, con-

tacts 281, winding I of repeater Ue, contact 98ii,

winding II of relay X, winding IT of repeater Ue,

contacts 58as and 28u, lead 25, wiper b of the

 call-finder AS, wiper b of the group selector GW,

20

25

contacts 30pi1 and 31bd, |
- winding II of reiay A and positive.

cuit winding IT cof relay X is connected in the

same sense as winding 1 SO that relay X remems
energized.

If the station N2 is engeged relay P cannot

energize in the testing circuit of the final seleeter |
The coperator can now transitorily e,pply be,t-_

~ tery to the line 24/25 in any desired way.

30

35

40.

45

o9

60

70

the testing relay P in the

‘of the public exchange line).
~ing through is caused in the manner described at

» subscriber can establish an inquiry call.

‘The contact 5le may be the contact of a key
Whieh is operated by the operator after the trans-

mission of a busy signal, or it can be automatical-

ly closed after each impulse {rain 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 batiery need not take place
at vthe station itself, but can take place in the
exchange by using transmitting means.

The transitory connection of battery catises
the following circuit to be set up: negative, con-
tacts Ble, 2{vs, 22as, lead 25, wiper b of the call-
finder AS, wiver b of the group selector GW, con-
tacts 38p! and 3161, winding II of relay @, wind-
ing IT of relay A and positive. The differential

relay Q closes the following circuit over wind-
‘ing ITi of relay Q: positive, winding IIT of relay

Q, contact 52¢, rotary off-normal contact 53w,
contact 54p and negative. Winding III of relay

50 Q@ is arranged in the same Sense as winding IT so.
- ~that the relay remasains energized after the tran-

sitory impulse and at contacts 585qg and 56g ef-

fects the switching through in the final selector
‘The

LW, independent of contacts 492 and 59z2.
operator is thus connected to the engaged sub-
scriber N2 and can esk the latter to termmate
his call. -

When the subscriber at stetmn N2 ﬁmshes hlS

call and the connection established is released.

the guarding is removed in the known way and
final selector I.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
In addition switch-

contacts 49z and 50z. When relay P energizes

contact 58p is opened and the locking circuit for
relay @ over winding IIT is dlsconnected Reley._

Q releases.

- The subscriber of station N2 is thus connected |
w1th the calling public exchange line AL, -~ =

While 5 public exchange call is in progress the
The

contact 63zi.

winding II of relay @,
In this cir--

Bayl.

tive.

1n1tlet111g 1mpulse for estabhshmg thls inquiry

depressing his earthing key. By operating the

key Ta2 the differential relay Bl in the feeding
circuit of the call station N2 is energlzed By the

closing of contacts 94bl and 95b1 any.influencing
of the differential relay Q is prevented. ‘Relay Bl
opens contacts 26bl and 316,

tacts 60bl and 61bi. The circuit described for

- relay A .is'there_by switched over in such a way
~that winding II of relay X receives current in
the opposite direction and acordingly causes relay

X torelease. Relay X completes a circuit for re-

lay Xi over positive, contacts 62¢ and 11z, wind-
~ ing III of relay X1 and negative. Relay X1 closes
‘The. following circuit is estab-
lished: positive, contacts 152 and 64yi,
I of reley AR

negative. _Rela,y Z{ energizes and at contact 6721

Wmd;ng
contacts 63z1, 65u2 and 66ul,
prepares a circuit for relay Y.
contacts 6821 and 69z{,
and Tlz{.

-When the subscriber at stetmn N2 releases
the key Ta2, the differential relay Bt in the feed-

ing circuit releases-and contacts 6001 and 61l

are- opened and contacts 28b!

and . 31bl are

closed. Winding IT of relay X receives current
'in the same direction as winding I of relay X.
On account of the operation
cf relay X, relay X1{ deenergizes. Contact 63x! is
opened and thus the short-circuit over winding
II of relay Z{ and over winding I for relay Y| is

Relay X energizes.

removed. The following circuit is estebhshed for
relays Z1 and Y1 : positive, contacts 15¢ and 64y,

and closes con-

Relay ZI opens
and closes contacts 1021

- The publlc exchenge cennectwn 1s |
held over contact 100z1. |

3

~ecall is given by the subscriber N2 by transitorily

-GN

10

15

and

20
25

30 _.

- 3b.

windings I and II of relay Z{, winding I of relay " |

Yi, contacts §71z1, 65u2 and @€8ul and negative.
Relay Y1 closes contact T2yi and opens contact
The following circuit is set up for relays
Z1 and Y{: positive, contacts 15¢ and 72«1, wind-

ing II of relay Y{, winding II of relay Zi, wind-

ing I of relay YI, contacts 6721, 6512, end 66ul
and negative. At contact T3y rel:a,y Y1 switches
the inquiry line. 7T4/15 through. Through the

closing-of eelntact 13y1{ a calling circuit is closed
in the known way and a free call-finder is set on

the line 16/17. After the call

inder has been

40

set a circuit is establlshed for reley RR over '

wiper c. |
- The impulses trensmltted from the etetm-n N2

for setting the switches of the inquiry path are

received by relay Y and fransmitted to relay J

by contact T8y. The circuit for relay J is as

follows: positive, contacts T8y and 19z, wiper d
- of group selector GW, wiper d of call-finder AS,
- contacts 42ra, and 83ul,

and negative. At”Contect 827 relay J breaks the

winding I of relay J

60

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 line. The group-selector and final selec-

raitted to winding I of relay M from the final
selector set by the inquiry call over wiper d of

M and negative,

brldge of the mqulry 11ne 'i;hus Wlndmg II of

winding I of relay
‘Relay M is transitorily ener-,
gized and locks up over positive contacts 92u2,
84rr, 85m and winding II of relay M and nega-
"Relay M closes. eentacts 85m and opens
-~ 46m.. Winding II of relay U is connected in the

60

tor are set in the same way as has been described
with reference to the group selector GW and the
- final selector LW which are shown. When the
- subscriber replies, the relay impulse is trans-:

65

. the group seleetor and cail ﬁnder of the inquiry
| 11ne eontects 80rr and 4Tui,

70




10

143

relay U is erranged in the same sense as wind-
ing I of relay U 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 Bl) 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 108Z, i, 12m and (3ul, winding II of
relay U and negative, Relay U operates and
opens contacts 28u and 291 and clecses contacts
86u and 8Tu.
a,ccerdme'ly broken and the conneciing path
which was set up from the eperator to the de-
sired station N2 is released.
Relay U closes contact 18y,

When the sub-

scriber called in the inquiry call releases the

- key the direction of the current through winding

LY =

el

30

313

103

o0

ok |
(AT

30

&y

~contact f§ul,

X1,
feeding circuit only relay S energizes.

IT of relay U is reversed again. Relay U ener-
gizes again and opens contact 1{i. The follow-
ing circuit is established: positive, contacts 18¢
and {4« winding I of relay U, winding I of relay
Ul, contact 13ul, winding ‘IT of relay U and
negative. Relay Ul opens contact 13ul and closes

for relays U and Ul positive, contacts 8¢ and
{4y, winding I of relay U, winding I of relay Ul,

contact 10lul, winding II of relay Ul and nega-

tive. Relay Ul on energizing opens contact 66«1
and thus breaks the locking circuit for relays
Zl and Y. Relays Z and Yl return their con-
tacts to normal. Relay U2 is energized over con-
tacts 16ufl. Relay U2 opens contacts 88u2, 8%u2,
and closes contacts $8u2 and %2fu2. Relay U2
opens contact 9%2u2. '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 76/77 and contacts 87u and 86u, and
thus to the public exchange line AL.

Estabhshment of an oulgoing publzc exchange
call

If a subscriber for example at station Ni de-
sires an cutgoing 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 level in which a free public ex-
change line can be reached.. If the group-selec-
tor GW is set on line 94/95 relay T energizes
over wiper ¢ of the group selector GW. The fol-
lowing feeding circuit is established for the call-
ing period: negative, winding I of relay S, wind-
ing I of relay X, lead 8%, 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
sroup seleetor GW, lead 94, winding IT of relay
contacts IT of relay S and positive. In this
Relay X
is differential relay and dces not operate its con-
tacts.
lic exchange line is energized in any desired man-
ner. The following circuit is set up for relay U:

positive, contacts 9352 and 1, winding I of relay 17 -

and negative. Relay U e ‘ects the energizing of
relay C! over positive, contacts {62 and 8ii, relay
Cland negative. RelayXis energizedover: nega-
tive, contact 9%, winding I of relay X and positive.
Relay Cl connects the calling subscriber to the

repeater Ue of the public exchange 11ne by way of

contacts 960! and 970I

The loop over the line 24/2b is

The following circuit now exists

On seizure the busy relay B2 of the pub-~

2,183,848

- Relay S switches through at contacts 88s. 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 depresses the earth key
Tat! and thereby energizes the differential relay
Xt in his feeding circuit. Relay X{ influences
relays Zi and Y! in the manner already de-
scrived. The line is switched over onto the in-
quiry line 14/1%. 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 U Whleh then in the
meanner already described causes the public ex-
change connection to be switched over onto the
subscriber called in the inquiry call.

What is claimed is:

1@

15

20

i. In a telephone system, automatic switches, 2b

subscribers’ stations and lines therefor, means
controlled by a subscriber at any one of said sta-

of said stations, an operator’s posivion, an incom-

ing trunk line terminating at said position, means 30

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 controlied from said operator’s position for

tions for extending a connection to any other one

controlling said switches to cut-in on a line of a _35

station engaged in conversatiocn and for enabling
said switches to signal the station so engaged affer
the conversation has been terminated, means at
the called station for temporarily holding the
trunk iine 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 for
connecting said other station thereto.

2. In a telephone system, automatic switches,
subscribers’ stations and lines therefor, an opara-

tor’s position, an incoming trunk line, means ¢on-

trolled by the operatvor at sald position for con-

trolling said switches to extend a call recesived

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 con-

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 eutome,tlc smtches
subscribers’ stations and lines therefor, an coers-
tor’s position, an incoming trunk line, means con-
trolled by the operator at said position for con-
trolling said switches to extend a call received

over said trunk line tc any one of said stations, a |

| — ]

Arst differential relay, means at said operator’s
vosition for energizing said differential relay io
control sald switches to cut-in on a line engag:d
in conversation, a seccnd differential relay, means

at the called subscriber’s station for controlling
- sald 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 thz sub-
scriber’s station to which said inquiry cail has
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~ been extended for enérgizing said third dlﬂeren—
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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 Wthh the 1nqu1ry
call has been extended.

4. A telephone system as claimed in clelm 3 in -
- which the second and third differential relays are

energized irom & ground potential applied by

means of a key at the subscribers’ stations and
the first of said differential relays is energ]_zed'

from a negative potential applied from sald op-
erator’s position.

9. A telephone system as claimed in clalm 3_
in which said differential reiays are connecied to
the talking eenduetors of the extended con-

nections.

6. In a telephone system, a first subscriber’s

station, other subscriber’s stations, a trunk iine,
autoratvic switches controllable from said first
station to extend a connection over said trunk

line, otner automatic switches, means controiled
irom said first station for hoiding 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
sald second station for disconnecting said first
station from the connection exiended ftherefrom
to said second station and to sald trunk line and
10 conapleting 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 connecied 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
establishied connecticn to be extended to any other
desired station over a train of seld switches iden-
tical to sald first train.,

8. In a telephone system such as claimed in
claim 7, means controllapvle at said last station
for disconnecting said last station from said one
station and for connecting said last station to
said trunk line to take over said outgoing call.

- 9. In a telephone system, automatic switches,
subscribers’ stations, an incoming trunk line,
means for causing celta,m of said switches to. be

sonnected serially in a train to extend a call in-

oming 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 sald established connecticn,
means at sald called station for directing said

ocal extension through a train of switches iden-

tical to said ﬁrst train to eny other one of said
stations.

10. In a teiephone system such as claimed in
claim 9, means controllable at sald other station

for dlsconneetmg 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, automadtic smtehes '

subscribers’ stations, means at.any one of said

stations for causing certain of seld 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 operater S posi-
tion, means at said position for causing certain .

of ' said switches to be connected serldlly 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 sald 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 ste,tien for
causing 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 o be directed through a train of switches

10
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identical to said first tram to eny othex desu'ed_ :

one of said stations.
12, In a telephone system lecal lines, an in-

coming trunk line, automatic switches, a repeater -
26 |

in said trunk line, means for extendmg 2 call in-
coming to the trunk-line side of S&Id repeater

| through said repeater and a train of said switches

to any desired local line, means eemrollable over

the called line for disconnecting said trunk line -
- from said trunk-line side of said repeater and

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 eir-
cuit bketween any one of said stations and said
trunk line, a device in said lccal 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

30 N \
- for holdmg said incoming call while said trunk
- line is so disconnected, means controllable over -

* said called line for extending a local call from
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one station for extending a local voice transmis- -

sion circuit to any other one of said stations from fﬁ.b -

said trunk side of said device, means controlla-
ble at said other- station for causmg the circuit

- to said one station to be dlscennected from the
~ local side of said device, for causing the circuit
- to said other staticn 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 smd tru.nk side of sald

“device.
'14. Tn a telephone system, subscrlbers statmns- |
and lines therefor, an incoming trunk line, an -
said

operator’s position, automatic switches,

56

60

switches effective at times to extend a local call

from any one of sald stations to any other sta- |
tion under control of a subscrlber at said one sta-
- tion and effective at other times to extend a, call

85

incoming over said trunk line to any cne of said.
stations under eontl cl of the epera,tor at said

position, a dnTerentla,I reiay in one of said
switches connected in the line circuit of the

70

- called station durmg said lecal and incoming -

calls, said relay effective responsive to potential -

applied to the line at said called station when
sald called station is engaged in an incoming call

KL
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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 potentia,l different from

said first potential to said line circuit of said
position, said relay effective responsive only to
said last potential to cause said switches hoth
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.
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