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This invention relates to telephone systems in 
general and is concerned particularly with small 
Systems for private installation. The object of 
the invention is the provision of a simple and in 

5 expensive system for supplying the type of tele 
phone service suitable for schools and other simi 
lar establishments. 
In the system comprising the invention a num 

ber of stations hereinafter referred to as exten 
10 Sion stations are permitted to call a central or 

Supervisor's station only, while the supervisor's 
station is permitted to call any of the extension 
stations. Calls from extension stations are made 
by merely lifting the receiver from the switch 
hook, whereupon the Supervisor's station is sig 
halled automatically. The supervisor's station 
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is provided with control equipment for selective 
ly signalling the extension stations. All connec 
tions are guarded against intrusion, and any 
station attempting to call while another call is 
in process is given a busy signal. 
The various features of the invention Will be 

discussed in connection with the detailed de 
Scription of the system disclosed in the accom 
panying drawing. The system shown is designed 
for a maximum of twenty-five extension stations 
and one Supervisor's station. The capacity of 
the system in regards extension stations is de 
pendent upon the size of the finder-connector 
Switch provided and accordingly the numbei of 
stations served can be increased by providing 2. 
Switch of suitable capacity. 
Referring now to the drawing, two extension 

stations L-1 and I-25 and their respective lines 
and individual line relays are shown at the left 
Side of the drawing. The telephone sets pro 
vided for these stations are of the type com 
monly used in manual telephone systems. The 
individual line relays are of the so-called two 

40 step type which operate certain armatures desig 
nated by the roma numeral I, when energized 
over one winding and which actuate these ar 
natures and also those designated by the roman 
numeral II when energized over the other wind 
ling. 
The finder-connector switch FC is a rotary 

switch of the type whose wipers have no normal 
or home position and which move only in a for 
Ward direction. The Wiper's engage bank con 
tacts which are assigned to the Various exten 
sion lines. A group of relays associated with 
this switch controls the signalling of a called 
station, battery-feed and the release of connec 
tions. w ... . 
The busy tone and ringing current generator 
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at in keys K and K1. 

(CI. 179-16) 
and interrupter, which is shown diagrammatical 
ly, may be of the relay type, such as that dis 
closed in Lomax Patent No. 1,750,934 of March 
18, 1930, simplified by the omission of the dial 
tone relays and all but one of the ringing cur- 60 
rent leads. To better illustrate the interconnec 
tion of this equipment with the switching ap 
paratus, the reference characters used in the 
above patent have been applied to correspond 
ing conductors of the instant disclosure. 65 
The Supervisor's station is connected direct 

ly with the relay equipment and is assigned no 
contacts in the banks of the finder-connector 
Switch. The supervisor's station incidentally is 
provided with an ordinary manual type telephone 70. 
Set modified by the addition of a set of contacts 
controlled by the switchhook which serves to con 
nect up the calling device or dial D when used. 
The marking switch M shown in the lower 

portion of the drawing is generally similar to the 75 
ordinary Strowger type selector SWitch and is 
controlled from the supervisor's station by the 
calling device D. The SWitch has access to con 
tacts connected individually with the various ex 
tension line relays and serves to mark a particular 80 
line as the called line and to initiate the opera 
tion of finder-connector FC in calls originating 
at the supervisor's station. An alternative ar 
rangement for calling has been shown employ 
ing keys individual to the extension lines instead 85 
of the common SWitch M. When this alterna 
tive arrangement is used, the conductors shown 
connected to the bank of the switch M are con 
nected instead to the conductors which extend 
to the supervisor's station and terminate there- 90 

With this arrangement a 
dial at the supervisor's station will not be re 
quired and, accordingly, may be omitted. 
The operations involved in establishing various 

connections in the system will now be described 95 
in detail. Assuming that the Subscriber at sta 
tion L1 initiates a call by lifting his receiver, re 
lay 3 operates over a circuit which may be traced 
from battery through the lower winding of the 
relay, contacts 4, line conductor 2 through the 100 
loop at the calling station, line conductor 1, con 
tacts 9, conductor 15, and contacts 28 to ground. 
As previously stated, relay 3 when energized over 
its lower winding actuates only the armatures 
designated by the roman numeral I, thereby at 10 
contacts 10 connecting its upper winding to con 
ductor 11 which terminates in a contact ac 
cessible to wiper 16 of the finder switch FC. At 
contacts 7 ground is removed from conductor 12, 
which terminates in a contact accessible to wiper O 
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2 
17 of the finder-connector and at contacts 6 
ground is applied to conductor 13 to operate re 
lay 18. Relay 18 completes the generator and 
tone starting circuit by connecting ground to 
starting conductor 24 at contacts 76, and at Con 
tacts 20 connects motor magnet MM to wiper 17. 
In case the Switch wipers at this time are stand 
ing on contacts other than those of the calling 
line, wiper 17 Will find ground by Way of a con 
ductor, such as conductor 12, and the contacts 
of the line relay and the motor magnet Operates. 
The motor magnet opens its own circuit at con 
tacts 19 and, on deenergizing, advances the Wip 
ers to the next set of contacts. This op 
eration is repeated as long as wiper 17 engages 
grounded contacts. When the contact aSSOciat 
ed with the calling line is encountered, wiper 17 
will find no ground due to the opening of contacts 
7 and the notor magnet is not energized. Relay 3 
now operates in its second step from ground at 
contacts 25, wiper 16 and the engaged bank con 
tact, conductor 11, contacts 10, upper winding 
of the relay to battery. The line conductors are 
thereby disconnected from the circuit including 
the lower Winding of relay 3 by the opening of 
contacts 4 and 9, and at contacts 5 and 8 are 
extended over conductors 80 and 14, contacts 
30 and 35, through the upper and lower wind 
ings of relay 3 to battery and ground, respec 
tively. Relay 23 Operates and closes the ring 
back-tone circuit at contacts 37; disconnectS re 
lay 22 from the supervisor's line at contacts 38 
and 43; completes the ringing circuit at contacts 
39 and 42; closes a circuit for relay 21 at contacts 
40, and prepares a holding circuit for the Con 
nection of contacts 41. Relay 21 operates 
after a slight delay, opens the orginal circuit 
for the upper winding of relay 3 at contacts 25 
and completes a new circuit for the relay by way 
of contacts 26 and 41. The Original energizing 
circuit of the line relay and other line relayS is 
opened at contacts 28 and at contactS 27 the re 
maining lines are connected via a condenser and 
conductor 174 to the busy tone generator. 
Ringing current and ground are now applied al 
ternately to the supervisor's line over a circuit 
extending from the ringing generator and inter 
rupter, conductor 173, contacts 49 and 42, line 
conductor 81 through the condenser and bells 
at the Supervisor's station, line conductor 82, con 
tacts 39 and 45, upper winding of relay 83 to 
battery. The bell at the Supervisor's Station 
rings intermittently. Relay 83 does not operate 
at this time due to the inclusion of the condenser 
in the circuit. When the call is answered a di 
rect current bridge is completed across the line 
conductors at the supervisor's station, and relay 
83 operates over the previously traced circuit, 
opens the ringing circuit at contacts 45 and 49; 
completes the talking circuit at contacts 46 and 
48, and completes a locking circuit for its lower 
winding at contacts 47. The calling and called 
stations are now directly connected over the con 
ductors indicated by the heavy lines and talking 
current is fed to both stations through the wind 
ings of relay 23. 

In case another station attempts to call at this 
time the associated line relay does not operate 
upon the initiation of the call due to the discon 
nection of ground from the starting circuit at 
contacts 28. The calling subscriber will be given 
a busy tone, however, by way of contacts 27 and 
conductor 174. 
At the termination of the call, both Subscribers 

will restore their receivers to the Switchhook, 
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thereby opening the station loop circuits and re 
lay 23 restores. Relay 23 opens the talking cir 
cuit previously described, opens the circuit of re 
lay 21 at contacts 40 and opens the holding cir 
cuit for the line relay and for relay 83 at con 
tacts 41. Relay 21 is slow-to-release as well as 
slow-to-operate and maintains its armatures ac 
tuated for a short interval after its circuit is 
opened as described. Accordingly, upon the re 
lease of relay 23, line relay 3 of the calling line 
releases immediately; opens its own holding cir 
cuit at contacts 10, and restores the line con 
ductors to their normal connection with the 
lower winding of the relay. When relay 21. 
finally restores, ground is again applied to wiper 
16 by Way of contacts 25 and the busy tone is 
disconnected from the starting circuit at contacts 
27 and the Starting circuit is again rendered ef 
fective by the closure of contacts 28. The wipers 
of the finder connector are not moved from the 
contact last used until new call is initiated. 
A call from the Supervisor's station to exten 

Sion station T-25 will now be described. The 
lifting of the receiver completes a loop circuit. 
over line conductors 81 and 82, contacts 38 and 
43 for the upper and lower windings of relay 22 
which operates. Relay 22 prepares the talk 
ing circuit by closing contacts 29 and 36; discon 

80 

9. 

95 

100 

nects line relay 23 from the talking conductors at 
contacts 30 and 35; prepares the ringing circuit 
at contacts 31 and 34; completes a circuit for re 
lay 21 at contacts 32, and prepares a circuit for 
Operating the line relay of the called line at con 
tacts 33. 
from Wiper 16 at contacts 25 and immediately 
Connects another ground to that wiper by way of 
contacts 26 and 33. A further result of the lifting 
Of the receiver is the closure of the circuit from 
ground, contacts 50, impulse contacts 51 of the 
dial, conductor 52, relay 53 to battery which op 
erates relay 53. Relay 53 at contacts 54 completes 
a circuit for relay 54 and in parallel therewith 
by way of contacts 69 for the upper winding of 
relay 55. Relays 54 and 55 operate and at con 
tactS 59 and 61, respectively, prepare a circuit 
for the vertical magnet VM. The calling party 
now dials the number assigned to the Wanted ex 
tension line, the first digit of which, for example, 
may be the digit 2. 
Opened twice at the impulse contacts of the dial 
and on each restoration of relay 53 a circuit is 
completed by way of contacts 75, 59, and 61 for 
the vertical magnet. The magnet operates and 
raises the switch wiper to the second level of 
contacts accessible in its bank. It will be noted 
that the lower winding of relay 55 is connected 
in parallel with the magnet which serves to main 
tain the relay operated throughout the series of 
impulses after its initial energizing circuit is 
Opened at vertical off-normal contacts 69 when 
the wipers leave normal position. Shortly after 
the last impulse relay 55 restores and transfers 
the impulsing circuit by way of contacts 62 and 
68 to relay 56 and rotary magnet RM which is 
connected in series therewith. The second digit 
of the called number is now dialled, for example 
the digit 5, and relay 53 transmits five impulses 
over the previously traced impulsing circuit to 
operate relay 56 and the rotary magnet. The 
relay is slow-to-release and remains operated 
throughout the series of impulses. The rotary 
magnet responds to each impulse and rotates the 
WiperS around to the contacts associated. With the 
wanted line. Relay 56 completes a circuit at con 

The circuit of relay 53 is 
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tacts 63 for the lower winding of relay 67, and 
at contacts 65 short-circuits contacts 68 to main 
tain the impulsing circuit closed upon the opera 
tion of relay 57. Relay 57 completes a locking 
circuit for its upper winding by way of contacts 
66 and 58, prepares a circuit for the wiper at 
contacts 67, and opens the original impulsing 
circuit at contacts 68. Relay 56 restores shortly 
after the last impulse of the series, opens the in 
pulsing circuit at contactS 65, and at contacts 
64 connects ground by way of contacts 67, wiper 
71 and contact engaged thereby which in this case 
will be the contact 84, conductor 72, lower wind 
ing of relay 3’ to battery. Any further dialling 
by the calling party will be ineffective henceforth, 
due to the opening of the impulse circuit at con 
tacts 65 and 68. 
Referring now to the called line equipment, re 

lay 3’ operates in its first step in the same man 
ner as When a call is initiated by the subscriber 
at station T-25. A circuit for the upper winding 
of the relay is prepared at contacts 10, a cir 
cuit for relay 18 is completed at contacts 6', and 
the line is marked in the bank of the finder Switch 
by the opening of contacts 7. Relay 18 operates 
and initiates the operation of the rotary magnet 
as for the preceding call. When the called line 
is found by the finder-connector, relay 3 op 
erates over its upper winding and wiper 16 there 
by extending the line conductors 1 and 2 by way 
of contacts 5 and 8', conductors 80 and 14, con 
tacts 31 and 34, contacts 45 and 49, through the 
upper winding of ring-cut-off relay 83 and to 
ground or generator, respectively. The bell at the 
called station rings intermittently and, when the 
call is answered, a direct current bridge is closed 
across the line conductors at the called station. 
Relay 83 operates, opens the ringing circuit and 

40 completes the talking circuit. The called sta 
tion and the supervisor's station are now directly 
connected as in the previous case except that the 
talking circuit now includes contacts 29, 31, 32, 
and 36 and battery and ground for talking pur 
poses are fed through relay 22. The release of 
connections of this kind is brought about by both 
subscribers hanging up whereupon relay 22 opens 
the holding circuit for the line relay at contacts 
33 and opens the circuit for relay 21 at contacts 

50 32, thereby permitting the various relays to re 
store as in the previous connection. 
In using the alternate calling arrangement 

shown, the Switch M and the dial at the Super 
visor's station are omitted, and the conductor is 
extended from the line relay of each extension line 
to a key at the Supervisor's station. In calling 
the station L-25, for example, the procedure is 
exactly the same as that above described, except 
that instead of dialling, the Supervisor will oper 
ate key K, thereby applying ground by way of 
contacts 85, conductor 77 and conductor 72 to 
the lower winding of relay 3. The remaining 
operations are exactly the same as those previ 
ously described. 
What is claimed is: 
1. In a telephone System, two lines, a link for 

connecting said lines, two battery feed bridges in 
the link for Supplying talking current to said 
lines after they are connected, and means de 
pendent on which of said lines is the calling line 
for determining which one of said bridges shall be 
effective during the call. 

2. In a telephone System, a link adapted to be 
Seized at either end to extend a call, two battery 
feed bridges for the link, means controlled by the 
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seizure of the link at one end for rendering one 
of said bridges effective to feed battery to both 
the calling and called party, and means controlled 
by the seizure of the link at the other end for 
rendering the other of said bridges effective to 
feed battery to both the calling and called party. 

3. In a telephone system, two lines, a link for 
connecting the lines, two line relays for the link, 
means responsive to a call originating on one line 
for Operating one of said relays and for discon 
necting the other of said relays, and means re 
Sponsive to a call originating on the other of said 
lines for operating said other relay and for dis 
connecting said one relay. - . . . . 

4. In a telephone system, two lines, a link for 
connecting Said lines, a relay in the link oper 
ated responsive to a call originating on one line, 
a second relay in the link operated responsive 
to a call Originating on the other line, a source 
of signalling current, and means controlled by 
either relay for connecting said source to the 
non-calling line. 

5. In a telephone System, a link adapted to be 
Seized at either end to extend a call, a relay in 
the link operated responsive to the seizure of 
the link at one end, a second relay in the link 
Operated responsive to the seizure of the link 
at the other end, a source of signalling current, 
and means controlled by said relays for connect 
ing Said current source to the link at the end 
opposite the seized end. 

6. In a telephone system, a plurality of sub 
Scribers' lines, a Supervisor's line, a common con 
necting link, means responsive to the initiation 
of a call on any subscriber's line for connecting 
the line to the link and for intermittently apply 
ing ringing current to the supervisor's line, and 
means controlled over the supervisor's line for 
stopping the application of ringing current there 
to and for connecting the supervisor's line di 
rectly with the calling line. 

7. In a telephone system, a plurality of sub 
Scribers' lines, a Supervisor's line, a link circuit 
terminating the Supervisor's line, a finder switch 
associated with said link and having access to 
Said Subscribers' lines, means responsive to the 
initiation of a call on the subscriber's line for 
Operating said Switch to connect the calling line 
to said link and to apply signalling current to 
the Supervisor's line, means responsive to the in 
itiation of a call in the supervisor's line for pre 
paring the link circuit for applying signalling 
current to a Subscriber's line, and means con 
trolled by the Supervisor for operating said find 
er to connect a particular subscriber's line with 
the link circuit whereby that line is signalled 
by current applied from the link. 

8. In a telephone system, a plurality of sub 
Scribers' lines, a Supervisor's line, a link circuit 
for connecting any subscriber's line with the 
Supervisor's line, a relay for each subscriber's 
line, a circuit for each relay including the asso 
ciated line and a common source of potential, 
means responsive to the initiation of a call on a 
Subscriber's line for operating the associated line 
relay Over its circuit, whereby the line is con 
nected with Said link, and means responsive 
to the connection of the line with said link for 
replacing said common source of potential with 
a Source of busy tone. 

9. In a telephone System, a plurality of sub 
Scribers' lines, a Supervisor's link circuit termi 
nating the Supervisor's line, a finder switch as 
Sociated with Said link and having access to said 
Subscribers' lines, means responsive to the in 
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4 
itiation of a call on a subscriber's line for Oper 
ating said SWitch to connect the calling line to 
said link and to apply signalling current to the 
Supervisor's line, means responsive to the in 
itiation of a call on the supervisor's line for pre 
paring the link circuit to apply signalling cur 
rent to a subscriber's line, and a switching de 
vice directively controlled by the supervisor for 
Selecting a subscriber's line for connection via 
said finder switch to the link to receive the sig 
nalling current from said link. 

10. In a telephone system, a plurality of lines, 
another line, a finder switch associated with said 
other line, Wipers for the Switch, contacts indir 
vidual to said first lines accessible to the Switch 
via said wipers, means responsive to the initia 
tion of a call on one of said first lines for Oper 
ating said Switch to set its Wipers on the Con 
tacts associated with the calling line, and means 
responsive to the Wipers engaging said contacts 
for connecting the calling line with said other 
line independent of said wipers. 

11. In a telephone system, a plurality of lines, 
another line, a finder switch associated with said 
other line, wipers for the switch, contacts indi 
vidual to said first lines accessible to the switch 
via said wipers, means responsive to the initia 
tion of a call on one of said first lines for operat 
ing said switch to set its WiperS on the contacts 
associated with the calling line, means responsive 
to the wipers engaging said contacts for trans 
mitting a call signal over said other line, and 
means responsive to the answering of the call 
for directly connecting the calling line and said 
other line independent of the Wipers of said, 
SWitch. 

12. A telephone System for Schools, or similar 
establishments, Said System comprising a super 
visor's station at the office of the supervisor, a 
number of extension stations located at the vari 
ous class rooms, a link circuit having one end 
extending to the supervisor's station, switching 
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apparatus at the other end of said link for con 
necting the same to any extension station, means 
responsive to the removal of the receiver at any 
extension station for operating said Switching ap 
paratus to connect such extension station to said 
link, means responsive to Such connection for 
Signalling the Supervisor's station, and means 
also responsive to such connection for barring 
other extension stations from obtaining connec 
tion with said link. 

13. A telephone system as set forth in claim 12, 
in which a call from the Supervisor's station to 
an extension station may be initiated by the Su 
pervisor, Said System including means independ 
ent of the link for signalling any desired exten 
Sion Station, thereby notifying the party at such 
extension station to remove the receiver and ob 
tain connection with the link to answer the call. 

14. A System for supplying telephone service 
to the Supervisor's office and the various class 
rooms of a School, the requirements of the service 
contemplating calls from any room to the office 
and from the office to any room but prohibiting 
calls from one room to another, said system com 
prising a Supervisor's station and a number of 
extension stations located in the various rooms, 
a link circuit having One end extending to the 
Supervisor's station, means at the other end for 
connecting Said link to any extension station, 
means separate from the link for signalling any 
eXtension Station from the Supervisor's station, 
means responsive to the removal of the receiver 
at an extension station to answer a call from 
the Supervisor's Station or to initiate a call to the 
Supervisor's Station for operating the said con 
Ilecting means, thereby connecting such exten 
sion station over the link to the supervisor's sta 
tion, and means effective only if the call is initi 
ated at an extension station for signalling the 
Supervisor's station. 

GEORGE E. STONEBRIDGE, Jr. 
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