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tem accordingly not only would decrease cost For a more complete understanding of the 
r15 and materials and simplify installation and invention, reference may be had to the accom- l5 

servicing, but would also render the system much panying drawings in which: - ‘ 
more ?exibleand enable the use of a greater Figure 1 is a schematic electrical diagram of 
number of su 'tations when required. one form of the telephone system of this inven 
A system of this general nature, in which a tion; _ - ' ‘ , 

‘30 considerable saving of wire is effected with many Fig. 2 is a simpli?ed schematic diagram of the 20 

calls. > simultaneously engage springs l3‘ and I6, respec- 50 
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This. invention relates to telephone systems the master station. Two relays, each individual 
and has particular referenceto intercommuni- to the corresponding master and substation are 
eating telephone systems in which a master sta- interposed in each said single conductor and are 
tion may communicate with any one of a num- energized upon operation of either a substation 

5 her of substations and any substation may com- or corresponding master station calling switch to 5 
municate with the master station. temporarily break the normal talking circuit, 
As the number of substations is increased the which is immediately restored 'and completed 

wiring increases proportionately, thus greatly in- when the answering station responds, this ar 
'_ creasing cost, materials, and installation and rangement enabling the simpli?cation e?'ected by 
servicing problems andplacing a practical limit the reduced wiring. Secrecy provisions are made 10 
‘on the number of substations- Any means for and other improvements are included which aug 
‘decreasing the amount ‘of necessary wiring with- ment the efficiency and operating facility of the 
out impairing the operation facility of the sys- system. 

i 

of the attendant advantages enumerated, is dis- telephonic circuit; , 
closed in Patent No. 2,007,990, issued July 16, Fig.3isafragmentary schematic electricaldia 
1935, to William H. Waite. That system is de- gram of an optional form of substation circuit; 
scribed as particularly applicable to a hospital and l -' 

'25 telephone system, although not limited to that Fig. 4 is a fragmentary schematic diagram of 25 
use, and requires only one conductor between the an adaptation of the master station circuit. 
:master station and each of the substations with Referring to Figure 1, the master station is 
a switching control relay, in addition to the neces- designated M and the substations, of which there 
sary common conductors, thus effecting a wire may be any desirable number, such as the tour 

so saving of approximately 45%. However, in hos- shown, are designated A, B, C and D. The master 30’ 
' .pital systems a call is initiated by the patient station M is provided with corresponding sub 

and is completed by the master station for obvi- ‘station keys or switches a, b, c and d, with their 
ops reasons, no provision being made for initia- corresponding visual signal ?ags or other indi 
tion of the call from the master station, except cators (11, b1, 01 and da- Inasmuch as the sub 

35 by signal responded to by the patient, who then stations are identical, the description of one of 35 
(‘actually initiates the call, so that while there may them, A, will suffice. ' 
be direct ,intercommunication between the mas- Substation A includes a transmitter or micro 
ter station and substation, the facility provided phone i0, a receiver II, either separate or hand 
by two-way initiation of calls is lacking in such set type, and a key-operated switch l2, either 

so system.‘ directly manually operable ‘or operable by move- 40 
In accordance with the present invention an ment of the receiver or handset. Substation 

intercommunicating telephone system is provided switch l2 consists of two sides or parts, one of 
for two-way initiation of calls between a master which has ?ve contact springs and the other four. 
station and any one of a plurality of substations, The former comprises a spring l3 normally dis 

45 which embodies the advantages of minimum wir- engaged from spring “,which normally engages 45 
mg and attendant saving of ?rst and installation spring ii. A fourth spring I6 is normally dis 
cost and labor of the system of the aforemen- engaged from a ?fth spring I]. Springs l4 and 
tioned patent, and also has all of the operating l'l are connected by an insulating bar 10 so that 
advantages a?orded by two-way initiation of when switch I! is operated, the springs l4 and 11 

In a preferred embodiment of the invention, tively, and spring I4 disengages spring 15. The 
each substation is connected to the master sta- other side of the substation switch I! includes 
tion by only onesingle conductor which is indi- contact springs 20 and 22 which are normally dis 
.vidual to that substation and is additional to the engaged from contact springs l9 and 2|, respec 

55 common conductors between all substations and tively, connected by insulating bar 33 .for simul- 55 
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12 is connected by wire 46 to 

'58 of corresponding signal flag a1 

, wire 35 connected to contact spring I 8. 

2 , 

taneous operation when the key is manipulated to 
engage switch contacts 28 and 22, respectively. 

First contact spring l3 of substation key switch 
the common positive 

line 45, while second contact spring I4 is‘ con 
nected by wire 24 to local relay 25, the other side 
01' which is connected by wire 49 through relay 

at the master 
station M, and wire 5| to switch contact 52 of 
the corresponding master station key a. This 
contact 52 normally engages contact 53 which is 
connected by wire 55 to common negative line 44. 
The third contact spring I 5 of the substation 

switch I2 is connected by wire 43 to the common 
negative line 44, while fourth- contact spring I6 
is connected by wire 48 to relay 25 contact spring 
33, which normally engages contact spring 34, 
connected by wire 4| to a talking line 42 which 
is common to both the substations and the mas 
ter station. 
The ?fth spring I1 is connected by wire 38 

through the local transmitter or microphone II 
to contact spring 22 on the other side of the sub 
station key. The talking circuit of transmitter |8 
also traverses the substation receiver I I through 

Contact 
spring 2| is connected by wire 89 to the common 
negative line 44L Contact spring 28 is connected 
by wire 36 to relay contact spring 28 engaging 
contact spring 32, connected by wire 31 to com 
mon talking line 38. ‘ I 

Relay 25 contact spring 38 is insulated by block 
29 from contact spring 28, and is normally dis 
engaged from cooperating contact spring 3| con 
nected through buzzer 48 by wire 41 to one side 
of relay 25 coil. Contact spring 38 is connected 
through resistor 88 and wire 98 to common pos 
itive line 45. The armature 28 of relay 25 is con 
nected by insulating bar 21 to contact spring 28 
so that armature 26 and spring 28 operate as a 
unit. 
The individual substations A, B, C and D are 

each provided with the single direct wire 49’ 
which, like wire 49 of station A, is connected to 
a reIay at the master station corresponding to the 
substation. The wires 43’, 46', 4|’, 31', 89','and 
98', on substations B, C, and D correspond to 
the wires 43, 46, 4|, 31, 89, and 98 of substation A. 
The master station key switch a contact spring 

52 is adapted to engage contact spring 54 con 
nected through wire 83, relay 12 and wire 89 to 

45. Key switch a contact 
spring 51 is adapted to engage spring 58, which 
completes a circuit from common negative line 44, 
normally engaged springs 8| and 59, wire 58, 
spring 58, spring 51, wire 18, relay 1| and wire 89 
to common positive line 45. 
When ?ag relay 58 is energized, its armature 

81, connected by insulating block 68 to spring 
8| , disengages spring 8| from spring 59 and en 
gages it with spring 82. This completes a circuit 
from common negative line 44, through springs 
8| and 62, wire 83, normally closed switch 64, 
wire 65, normally closed spring contacts 86 and 
61, local buzzer 68 and wire 69 to common posi 
tive line 45, between which and common positive 
line 44 is connected the signal battery 83. The 
buzzer 68, thus energized, signals the master 
station that it is being signalled and raised ?ag 
111 indicates the calling substation. ' 
When the relay 1| is energized, its armature 

16 
mon talking line 42 through the armature 16, 
contact spring 15, wire 11, impedance or choke 
coil 18, and wire 19 to the positive terminal 

' of which is connected 

- common talking line 

engages a contact spring 15, connecting com- ' 

- 2,179,652 

88, the negative terminal 
to common negative wire 

44. The .master station receiver 88, which is 
preferably a loud speaker, is connected in series 
with a condenser 85, and both are connected in 
parallel with impedance coil 18. . 
Energization of relay 1| also causes its arms 

ture 18 to engage contact spring 13 with contact 
spring 14 to complete-a circuit from common 
talking line 38 through engaged contact springs 
13 and 14, wire 8|, local transmitter or micro 
phone 82, and wire 19 to talking battery 88. 
‘In operation of the arrangement 0! Fig. 1, and 

assuming that A desires to communicate with the 
master station M, the substation key I2 is ma 
nipulated, completing a circuit traceable from 
common positive line 45, wire 48, contact l3, con 
tact spring |4, wire 24, local relay 25, wire 48, 
substation ?ag m relay 58, wire 5|, switch key a 
closed contacts 52 and 53, wire 58 and common 
negative line 44, thus energizing the respective 
substation and master station relays 25 and 88. 
Armature 81 of called master station relay 58 
raises ?ag a1 indicating the calling substation A 
and causes the spring 8| to disengage contact 
88 and engage contact 82, thus. completing a cir 
cuit from the common negative line 44, spring 
8|. contact 82, wire 83, closed switch 84, wire 88, 
contact 88, armature 81 of the relay 12, buzzer 88 
and wire 89 to common positive line 45, thus 
energizing the master station buzzer 88, which 
may be silenced by opening switch 64. 

Energizing of calling substation A relay 28 
breaks the normal talking circuit between the 
microphone or transmitter l8 and common talk 
ing line 42, by disengaging contacts 33 and 34. 
Similarly, the normal listening circuit between 
the substation receiver II and common talking 
line 38 is broken by the disengagement of con 
tacts 28 and 32 by relay 25. When the master 
station responds by manipulating the key a cor 
responding to raised ?ag m, the talking and 
listening circuits are reestablished by the de 
energized relays 25 and 58, due to reengagement 
of relay 25 contacts 33 and 34 and 28 and 32. 
Key a also disengages contacts 52 and 53, reset 
ting ?ag relay 58 and breaking the buzzer 88 
circuit through contacts 8| and 82. 
Simultaneously spring 8| engages contact 59, 

completing a circuit traceable from common 
negative line 44 through spring 6|, contact 89, 
wire 58, contact 58, spring 51, wire 18, relay 11, 
wire 89 and common positive line 45. Relay 1| 
armature 16 engages contact 15 and also causes 

of the talking battery 

engagement of spring 13 and contact 14, so that r 
the master station receiver 88 is connected to 

transmitter 82 is connected to common talking 
line 38. The master station talking or sub-sta 
tion listening circuit is now completed from 
common negative line 44 through the talking bat 
tery 88: wire 19, master station microphone or 
transmitter 82, wire 8|, contacts 13 and 14, com 
mon talking line 38, wire 31, spring contacts 32 
and 28, wire 36, spring contacts 28 and I8, wire 
35, sub-station receiver ||, contacts 22 and. 2|, 
and wire 89 back to common negative line 44. 
The sub-station talking or master station 

listening circuit is traceable from common nega 
tive line 44, talking battery 88, wire 19, parallel 
impedance coil 18 and receiver 86 and condenser 
85, wire 11, contacts 15 and 18, common talking 
line 42, wire 4|, contacts 34 and 33, wire 48, con 
tacts l8 and I1, wire 39, sub-station microphone 

42, and master station. 
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2,170,052 
or transmitter l0, contacts 22 and II and wire 
88 back to common negative line 44. _ 
The restoration of the keys or switches at the 

master station and sub-station restores the cir 
cuits to their normal inoperative condition. 
Assuming that master station M wishes to 

call a sub-stationsuch as A, manipulation of key 
it engages spring 52 with contact 54, completing 
a signalling circuit traceable from common posi 
tive line 45, wire 89, relay 12, wire 83, contacts 54 
and 52, wire ‘5|, ?ag a'i relay 50, wire 49, sub 
station relay 25, wire 24, contacts l4 and I5 and 
'wire 43 to common negative line 44. The relays 
25 and 50 are energized as before, breaking both 
normal talking circuits. The armature 28 of the 
relay 25 actuates spring 28 to engage contact 30 
with 3| through the insulating piece 29.. This 
closes a signalling circuit from common positive 
line 45, wire 90, resistor 88, contacts 30 and 3|, 
‘the sub-station buzzer 48, wires 41 and 24,'con 
tacts l4 and I5 and wire 43 to common negative 
line 44, thus energizing the buzzer 48. Manipu 
lation of sub-station key |2 breaks the contact 
between H and I5, and engages contacts l3 and 
I4, thus simultaneously deenergizing the sub 
station buzzer 48, and the two relays 25 and 50. 
This reestablishes the two talking circuits as de 
scribed between the two stations. 

It will be observed that the normal talking and 
listening circuits of the sub-station are ?rst 
broken by relay 25 and then restored by deenergi 
zation thereof when thetalking and listening 
circuits are completed, thus effecting the saving 
in wire heretofore ‘described. , Another impor 
tant feature is that conversation between any 
sub-station and the master station is entirely 
secret. If a second sub-station switch is oper 
ated while the master station and a sub-station 
circuits are completed it will act to operate the 
relays 25 and 50 in the single line 49 to the 
master station, thus energizing the master sta 
tion buzzer 88 and also disconnecting that sta 
tion from the talking lines 38 and 42. The talk 
ing circuit remains disconnected due to this in 
terrupt‘on until the operator at the master sta 
tion operates the key corresponding to the second 
sub-station to reclose the circuit and communi 
cation may proceed. ‘ 

Fig. 2 illustrates the simpli?ed talking circuit 
in which the substation receiver H and the mas 
,ter station transmitter 82 are in series. while the 
substation transmitter l0 and the master station 
receiver 88 are also inseries. the talking battery 
00 being common to both circuits. The impede 
ance coil 18 permits the flow of direct current, 
‘but has a high impedance to the voice currents, 
while the condenser 85 prevents the flow of direct 
current through the loud speaker 88 and at the 
same time offers very low impedance to the'voice 
currents. Thus, direct current is kept out of the 
loud speaker 88, and most of the voice current is 
shunted through it. ' 

Fig. 3 illustrates the use of the receiver hook 
as the key to actuate the switch l2 at the sub 
station. The circuit is the same as in Fig. i with 
the exception that the spring I‘! is replaced by 
the receiver hook I04. The receiver H with the 
microphone or transmitter l0 may also be com 
bined in a hand set, in which case hook |04 may 
be a handset cradle. The removal of the receiver 
or handset from the hook I04, energizes the re 
lays 25 and 50 in the same manner as when the 
key i2 is manually manipulated. Similarly, re 
placement of the receiver or handset on the hook 

8|, through spring 92 

3 
to their normal inop ||l4 restores all the circuits 

erative position. , 
Fig. 4 illustrates an alternative arrangement at 

the master station for disconnecting the loudv 
speaker 85 and the microphone or transmitter 82 
and substituting a hand set for private conversa 
tion. For loud speaker operation the talking cir 
cuit includes the usual wire 11 from talking line 
42, spring 95 normally engaging contact 98, a wire 
99, the microphone or transmitter 82, the talking 
battery 80 and the negative line 44. The listen 
ing circuit is traced from common talking wire 
38, wire 8|, through a spring 92 normally engag 
ing contact 9|, wire I00, an impedance coil 18, 
in parallelwith condenser 85 and the loud speak 
er 88, and talking battery 80 to common negative 
line 44. For private conversation the handset is 
removed from the hook |0|, thus breaking the 
loud speaker circuit and. establishing the new 
handset circuit. In‘ this case, the transmitter 
circuit is traced from wire 11, spring 95, contact 
94, wire I02, the private transmitter or micro 
phone 98 and talking battery 80 to the negative 
line 44. The receiver 

wire I03, the private'receiver 91 
tery 80 to the negative line 44. _ 

It will be seen that the new telephone system 
requires a minimum of wiring, while at the same 

and talking bat 

time it insures complete privacy in communica- " 
tion between any substation 
tion. Not only is it possi 
signal and converse with 
it is possible for 

and the master sta 
le for a sub-station to 
the master station, but 

the‘ master station to signal and 
converse with any one of the sub-stations with- * 
out being overheard through another sub-station 
receiver. 
While a speci?c embodiment has been present 

ed in this application it is to be understood that 
the invention is not to be limited in any way 
thereby except as de?ned in the claims. ‘ 

I claim: . 1. In a telephone system, the combination of a 
master station, a plurality of substations, a plu 
rality of conductors each connected to each‘ sub 
station and to the master station, a single con 
ductor between each substation and the master 
station individual only to those substations, two 
relays in each said single conductor individual 
to the master station and the corresponding sub 
station, a telephone instrument at the master 
station controlled by the corresponding relay, a 
telephone instrument at ‘each substation con 
trolled by the corresponding relay, and a switch 
in each said single conductor for operating the 
corresponding relays. ' 

2. In a telephone system, the combination of a 
master station having a telephone instrument, a 
plurality of substations each having a telephone 
instrument, a plurality of conductors each con 
nected to each substation and to the master sta 
tion, a single conductor between each substation 
instrument and the master station instrument 
which is individual only to those instruments, 
two relays in each said single conductor,_ one of 
said relays being individual to the master sta 
tion instrument for controlling the same and the 
other relay being individual to the correspond 
ing substation for controlling the corresponding 
instrument, and a switch at the master station 
for operating the corresponding relays. 

3. In a telephone system, the combination of a 
master station having a telephone instrument, a 
plurality of substations each having a telephone 
instrument, a plurality of conductors each con 

circuit is traced from wire I 
engaging the contact 93, " 

an 
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nected to each substation and to the master sta 
tion, a single conductor between each substation 
instrument and the master station instrument 
which is individual only to those instruments, two 
relays in each said single conductor, one of said 
relays being individual to the master station in 
strument for controlling the same and the other 
relay being individual to corresponding substa 
tion for controlling the corresponding instru 
ment, and a switch at each substation for operat 
ing the corresponding relays. 

4. In a telephone system, 
master station having a telephone instrument, a 
plurality of substations each having a telephone 
instrument, a plurality of conductors eachcon 
nected to each substation and to the master sta-‘ 
tion, a single conductor between each substation 
instrument and the master station instrument 
which is individual only to those instruments, 
two relays in each said single conductor, one of 
said relays being individual to the master station 
instrument for controlling‘the same and the other 
relay being individual to corresponding substa 
tion for controlling thevcorresponding instru 
ment, and switches at the substations and the 
master station for the operation of the corre 
sponding relays. 

5. In a telephone system, the combination of 
a master station having a telephone instrument, 
a plurality of substations each having a telephone 
instrument, a plurality of conductors each con 
nected to each substation and to the master 
station, a single conductor between each sub 
station instrument and the master station in 
strument which is individual only to those in 
struments, two relays in the said single conductor 
of each substation, operative connections between 
one of said relays and the master station in; 
strument for controlling the latter, a second tele 
phone instrument at each substation controlled 
by the corresponding second relay, and a switch 
for operating the relays. 

6. In a telephone system, the combination oi.’ 
a master station having a telephone instrument, 
a plurality of substations each having a telephone 
instrument, a plurality of conductors each con 
nected to each substation and to the master 
station, a single conductor between each sub 
station instrument and the master station in 
strument which is individual only to those in 
struments, two relays in the said single conductor 
of each substation, operative connections between 
one of said relays and the master station in 
strument for controlling the latter, a second ‘tele 
phone instrument at such substation controlled 
by the corresponding second relay, and a switch 
at the master station for operating the relays. 

'7. In a telephone system, the combination of 

nected to each substation and 

the combination of a , 

9,179,669 
a master station having a telephone instrument, 
a plurality oi'substations each having a telephone 
instrument, a plurality of conductors each can 

to the master 
station, a single conductor between each sub 
station instrument and the master station in 
strument which is individual only to those in 
struments, two relays in the said single conductor 
of each substation, a second telephone instrument 
at each substation controlled by the correspond 
ing relay, a switch in each said single conductor 
for-operating the corresponding relays, and a 
second telephone instrument at the master 
station connectible to the second instrument. at 
a substation by the corresponding relay upon 
operation of the corresponding switch. ' 

8. In a telephone system, the combination of 
a master station having telephone instruments, 
a plurality of substations each having telephone 
instruments, ‘a normally closed circuit for each 
substation instrument, a relay controlling said 
circuit, a switch for actuating said relay to break 
the normal circuit of at least one of the sub 
station instruments, and a switch for restoring 
said relays \to restore the normal circuit of said ‘ 
one substation instrument and establish a com 
munication circuit between the said substation 
and master station instruments. 

9. In a telephone system, the combination of 
a master station having telephone instrument's, a 
plurality of substations each having telephone 
instruments, a normally closed circuit for each 
substation instrument, arelay controlling said cir 
cuit, a switch at the master station for actuating 
said relay to break the normal circuit of at least 
one of the corresponding substation instruments, 
and a switch at the substation for restoring said 
relay. to restore the normal circuit of said one 
substation instrument and establish a communi 
cation circuit between the said 
master station instruments. 

10. In a telephone _system,>the combination of. 
a master ‘station having telephone instruments, a 
plurality of substations each having telephone 
instruments, a normally closed circuit for each _ 
substation instrument, relays at the substations 

controlling the circuits of 
the corresponding instruments, switches at the 
substation and the master station for actuating 
the corresponding relay to break the normal cir 

corresponding relay to restore the normal circuit 
of said one substation instrument and establish 
a communication circuit between the said master 
stationv and substation instrument. 

WILLIAM H. WAITE. 
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