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UNITED STATES PATENT OFFICE 
2,326,616 

COMMUNICATION SYSTEM 
Richard B. Campbell, Racine, Wis., assignor to 
Webster Electric Company, Racine, Wis., a cor 
poration of Delaware 

Application January 16, 1942, Serial No. 426,978 
(C. 19-) 26 (Claims. 

The present invention relates to communica 
tion Systems and more particularly to intercom 
municating Systems of the loudspeaking type. 

Different requirements in various installations 
have resulted in the development of a number 
of types of intercommunicating systems. Prob 
ably the Simplest type is a system comprising a 
Central or master station and a number of sub 
stations, the former being provided with an am 
plifier, a loudspeaker adapted to be utilized also 
as a microphone, a station selector switch or 
SWitches, and a communication direction control 
switch, and the latter simply with loudspeakers 
adapted also to be utilized as microphones. The 
Communication direction control Switch is Oper 
able selectively to connect the loudspeaker at the 
master station to the input and output of the 
amplifier and simultaneously to connect the se 
lected substation loudspeakers to the output and 
input of the amplifier So that communication 
may be carried on between the master and sub 
stations alternately in opposite directions. 
A second type of system comprises a plurality 

of master stations, each provided with a loud 
Speaker, an amplifier, a station selector switch 
or Switches, and a communication direction con 
trol switch normally connecting the loudspeaker 
to an interstation circuit for reception of calls 
from other stations and operable into a first dis 
placed position in which the interstation line is 
connected to the input of the amplifier and the 
loudspeaker to the output for reception through 
the amplifier, and operable also into a second 
displaced position in which the interstation cir 
cuit is connected to the output and the loud 
speaker to the input of the amplifier for trans 
mission through the amplifier. Systems of this 
type may also include substations provided with 
loudspeakers and switches for connecting the 
loudspeakers to the amplifier input when the 
Communication control Switches are in an alter 
nate normal position, which position is the first of 
the two displaced positions referred to above. 
A third type of System also includes a number 

of master stations, each provided with a loud 
speaker, an amplifier, a station Selector switch 
Or SWitches, and a communication direction con 
trol SWitch. The latter normally connects the 
loudspeaker to an interstation circuit individual 
to that station for the reception of calls and is 
operable into a displaced position wherein the 
loudspeaker is connected to the input of the am 
plifier and the output of the amplifier is con 
nected to a selected interstation circuit individual 
to another Station. 
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It is an object of the present invention to pro 
vide a new and improved intercommunicating 
unit which may be used in conjunction with other 
Similar units to provide a new and improved 
system, and which units and System may be 
operated with and include, respectively, the vari 
ous types of prior art units referred to above. 
Another and more specific object of the present 

invention is to provide a new and improved unit 
of the type mentioned, in which the loudspeaker 
is connected to both the output of the amplifier 
and to an interstation circuit individual thereto 
for reception of calls from two different types 
of stations, and in which means are provided for 
enabling calls coming in over the interstation 
circuit readily to be heard through the loud 
speaker. 
Other objects and advantages of the present 

invention will become apparent from the ensuing 
description, in the course of which reference is 
had to the accompanying drawings, in which: 

Fig. 1 is a diagrammatic representation of a 
portion of the system of the present invention, 
which portion includes two units constructed in 
accordance With the invention; 

Fig. 2 is a diagrammatic representation of an 
Other portion of the System, including various 
forms of units heretofore used. Figs. 1 and 2, 
When placed alongside each other, represent a 
1unified System; 

Fig. 3 is a fragmentary diagrammatic represen 
tation of a modification of the units of Fig. 1; 

Fig. 4 is a view similar to Fig. 1 of a modifica 
tion of the invention. When this figure is placed 
alongside Fig. 3, the result is a complete system; 
and 

Fig. 5 is a view similar to Fig. 1 of a further 
modification of the invention. When this figure 
is placed alongside Fig. 2, the result is a complete 
System. 

Referring now to the drawings, and more par 
ticularly to Figs. 1 and 2, the communication sys 
tem illustrated therein is shown to consist of 
seven stations, numbered to 7, inclusive, sta 
tions and 2 being shown in Fig. 1 and the re 
maining Stations in Fig. 2. Stations f and 2 
have units embodying the present invention, and 
in order to simplify the following description, 
these two stations will be referred to as "ex 
ecutive' stations. Stations 3 and 4 each include 
a master type of prior art unit and will be re 
ferred to hereinafter as 'Sub-executive' stations. 
Station 5 includes a speaker and a selector switch 
whereby the executive stations and one of the 
Sub-executive stations may be called therefrom, 



2 
and it will be referred to hereinafter as a "sub 
ordinate' station. Station 6 is a station simi 
lar Similar to station 5, having but one switch 
whereby it may call one of the executive stations, 
and Station is a station similar to stations 5 
and 6, but having no Switches for originating 
calls. 

Before considering the details of the circuit ar 
rangement and operation of the System as a 
whole and of the various units, it may be well 
briefly to describe the main elements located at 
each of the stations. 

Station includes an amplifier 0, a loud 
speaker utilizable both as a microphone and 
as a receiver, a multi-position communication 
direction control SWitch indicated generally by 
the reference character 2, and two groups of 
station selector Switches 3 and 4. In the nor 
mal and indicated position of the communication 
control switch 2, loudspeaker is connected 
to an interstation circuit 5 for the reception 
of calls from other executive stations and from 
sub-executive stations of the type of station 4. 
In the normal position of the communication 
control SWitch, the loudspeaker is also connected 
to the output of the amplifier for reception of 
calls from sub-executive stations of the type of 
station 3 and from Subordinate stations of the 
type of station 5. Calls from the two latter 
types of stations are received over an intersta 
tion circuit 6 individual to station which is 
connected to the amplifier input through a nor 
mally closed selector switch 7, a circuit 8, the 
communication control SWitch and circuits to be 
described in detail hereinafter. The first group 
3 of Selector SWitches includes also a selector 

Switch 9 for connecting circuit 8 to an inter 
station circuit 20 individual to Station 3, and a 
Selector switch 2 for connecting circuit. 8 to a 
circuit 22 individual to Station 5. The Second 
group 4 of Selector Switches includes Selector 
Switch 23 for connecting an amplifier output cir 
cuit 24 to an interstation circuit 25 individual to 
station 4, and selector switches 26, 2 and 28 for 
connecting circuit 24 to interstation circuits 29, 
30 and 3 individual to stations 6, and 2, re 
Spectively. 
The unit at station 2 corresponds to that at 

station f. It includes an amplifier 35, a loud 
Speaker 36 utilizable both as a microphone and 
as a receiver, a multi-position communication di 
rection control Switch indicated generally by the 
reference character 37, and two groups of station 
Selector SWitches 38 and 39. In the normal and 
indicated position of the communication control 
SWitch, loudspeaker is connected to the inter 
station circuit 3 for the reception of calls from 
other executive stations and from Sub-executive 
stations of the type of station 4. In the normal 
position of the communication control Switch, 
the loudspeaker is also connected to the output 
of the amplifier for reception of calls from sub 
executive stations of the type of station 3 and 
from Subordinate stations of the type of stations 
5 and 6. Calls from the two latter types of sta 
tions are received over an interstation circuit 
40 individual to Station 2, which is connected to 
the amplifier input through a normally closed 
selector Switch 4, a circuit 42, the Communica 
tion control Switch and circuits to be described 
in detail hereinafter. 
The first group 38 of Selector Switches includes 

selector switches 43, 44 and 45 for connecting the 
circuit 42 to the interstation circuits 20, 29 and 
22, individual to stations 3, 6 and 5, respectively. 
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2,326,616 
The Second group 39 of selector switches includes 
selector switches 46, 47 and 48 for connecting 
an amplifier output circuit 49 to interstation cir 
cuits 5, 25 and 30, individual to stations , 4 and 
l, respectively. 
The apparatus at Station 3 includes an am 

plifier 5, a loudspeaker 52 utilizable both as a 
receiver and as a microphone, and a communica 
tion direction control switch 53. In the normal 
and indicated position of the switch, the am 
plifier is operative, the loudspeaker 52 is con 
nected to the output of the amplifier, and a cir 
cuit 54 connected to all of the selector switches 
is connected to the input of the amplifier. The 
Selector SWitches include a normally closed switch 
55 for connecting circuit 54 to the interstation 
circuit 20 individual to station 3, and selector 
Switches 56, 5 and 58 for connecting circuit 54 
to the interstation circuits 6, 22 and 40, indi 
vidual to stations f, 5 and 2, respectively. 
The apparatus at station 4 includes an ampli 

fier 6, a loudspeaker 62 utilizable both as a re 
ceiver and as a microphone, and a communica 
tion direction control switch 63. In the normal 
position of the Switch the amplifier is rendered 
inoperative and the loudspeaker 62 is connected 
to the interstation circuit 25 individual to station 
4 for the reception of calls from other stations. 
In the displaced positions of the switch, the am 
plifier is rendered operative and the loudspeaker 
is connected to the input of the amplifier and 
the output circuit 64 of the latter is connected 
to a Selected Station or stations through selector 
switches 65, 66, 6 and 68, individual to stations 
4, 6, and 2, respectively. 
The apparatus at station 5 includes a loud 

Speaker 69, utilizable both as a receiver and as 
a microphone, connected directly to interstation 
circuit 22 individual to station 5. The station 
also includes a selector switch 70 operable to 
connect the loudspeaker to interstation circuits 
f6, 20 and 40, individual to stations f, 3 and 2. 
respectively, Whereby station 5 may call the 
enumerated stations. 
The apparatus at station 6 includes a loud 

Speaker permanently connected to intersta 
tion circuit 29 individual to station 6 and a nor 
mally Open switch 2 operable to connect the 
loudspeaker to interstation circuit 40 individual 
to station 2, whereby the latter may be called by 
Station 6. 

Station includes a loudspeaker 73 perma 
nently connected to interstation circuit 30 indi 
Widual to station 7. 

Returning now to Fig. 1 and station , the 
amplifier O may be of any suitable type having 
input and output connections, and it may be 
Supplied with power through a pair of conductors 
5. It is conditioned for instantaneous opera 

tion upon completion of the “B” supply circuit, 
which circuit is completed through conductors 
76 and Switch blade 77 forming part of the com 
munication control switch. In the normal posi 
tion of the switch, the 'B' supply circuit is com 
pleted through a resistor 78, so that the ampli 
fier is operated at reduced 'B' potential for the 
reception of calls from stations of the type of 
3 and 5. The feature of rendering the amplifier 
normally operative with reduced 'B' potential 
is disclosed and claimed in my copending appli 
cation Serial No. 364,133, filed November 4, 1940 
(now Patent No. 2,280,280, granted April 21, 
1942) and assigned to the assignce of this appli 
cation. When the communication control switch 
is operated to its uppermost position, the 'B' 
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supply circuit is broken and the amplifier thus 
rendered inoperative. When the communication 
control Switch is operated to its lowermost posi 
tion, the resistor 8 is removed from the 'B' 
Supply circuit to increase the 'B' voltage. 
AS previously indicated, station f is conditioned 

for reception of calls from other stations when 
the communication control switch is in its middle 
and indicated position. At this time interstation 
circuit 5 is connected to the loudspeaker and 
interstation circuit 6 is connected to the input 
of the amplifier and the output of the amplifier 
is connected to the loudspeaker. Interstation 
circuit 5 is connected to the loudspeaker through 
a potentiometer 79, circuit 80, switch segments 
8 and 82 of the communication control switch, 
and circuit 83. Interstation circuit 6 is con 
nected to the amplifier input through the pre 
viously mentioned normally closed selector switch 

7, circuit 8, switch blades 84 and 85, and the 
amplifier input circuit 86. The output of the 
amplifier is connected to the loudspeaker through 
the output circuit 87, switch segments 88 and 89, 
circuit 90 including resistors 9, and thence 
through the previously mentioned potentiometer 
9, circuit 80, switch segments 8 and 82, and 

circuit 83. 
Resistors 9 are utilized to prevent the sec 

Ondary Winding of the amplifier output trans 
former (not shown) from short-circuiting the 
interstation circuit 5 and loudspeaker to any 
substantial extent in order that calls coming in 
Over interstation circuit 5 will be heard. 
Resistors 9 may have values equal to one-half 
the impedance of the loudspeaker voice coil and 
the Secondary Winding-e.g., in pedances of 25 
Ohns as compared to 50 ohms. These resistors 
also serve to reduce the volume when listening 
and prevent excessive distortion due to the non 
linearity and rectification of the plate load of 
the tube feeding the Output transformer. 

Station is conditioned for transmitting mes 
Sages through the amplifier thereat when the 
communication control switch 2 is operated to 
its lowermost position. When this is done, the 
loudspeaker f is connected to the input of the 
amplifier and the output of the amplifier is 
connected to circuits 8 and 24. Loudspeaker 
is connected to the input of the amplifier through 
circuit 83, switch segments 8 and 82, and the 
input circuit 86. The amplifier output circuit 

is connected to circuit 8 through switch seg 
ments 88 and 89, circuits 24 and 92, and switch 
blades 8A and 85. Circuit 24 is connected to the 
amplifier output circuit 8 directly by the Switch 
segments 88 and 89. 
While the middle position of the communica 

tion control switch is its preferred normal po 
sition, the Switch may be operated to its upper 
most position for another normal position. In 
this other normal position, station is condi 
tioned for the reception of calls from other sta- -, 
tions provided with amplifiers by reason of loud 
Speaker being connected to interstation cir 
cuits 5 and 6. The/loudspeaker is connected 
to circuit 5 through resistors 9, circuit 90, 
Switch segments 88 and 89, circuit 93, switch 
blades 84 and 85, and circuit 83. Interstation 
circuit 6 is connected to the loudspeaker 
through normally closed selector switch 7, cir 
cuit 8, switch blades 84 and 85, and circuit 83. 
The communication control switch is so con 

structed and arranged that it remains in either 
its middle or uppermost position when operated 
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3. 
thereinto but is returned by a spring 94 from 
its lowermost to its middle position. 

The apparatus at station 2 corresponds identi 
cally with that at station and, consequently, 
it is not deemed necessary to describe it in de 
tail. The corresponding circuit elements at sta 
tion 2 have, however, been indicated by adding 
the suffix 2 to the Various numbers. 
The apparatus at Station 3 includes the ampli 

fier 6 supplied With power through circuit 9. 
and conditioned for instantaneous operation 
upon completion of the 'B' supply circuit. The 
“B” supply circuit is completed through a cir 
cuit 98 by a switch blade 99 forming part of 
the Communication control SWitch 53. In the 
normal position of the Switch, as already indi 
cated, the “B” supply circuit is completed, the 
loudspeaker 52 is connected to the output, and 
the circuit 54 is connected to the input of the 
amplifier. The loudspeaker 52 is connected to 
One side of the output circuit (00 through con 
ductor O and switch elements O2 and to the 
other side of the output circuit GO through 
conductor 03, SWitch elements 04, conductor 
805, resistor 06, and switch element 107. At 
the same time the resistor 08 is connected in 
parallel With the voice coil of the loudspeaker. 
The circuit 5 is connected to the input circuit 
19 directly through switch elements and 

. 
When the Switch is operated to its lower po 

Sition, loudspeaker 52 is connected to the input 
of the amplifier, while circuit 56 is connected 
to the output. Loudspeaker 52 is connected to 
One Side of the input circuit 9 through con 
ductor A and switch elements O2 and to the 
other side through conductor 03 and switch 
elements fo4. Circuit 58 is connected directly 
to the output circuit G0 by switch elements 

and . In this position the “B'' Supply 
circuit is completed as before. The switch is 
preferably provided with a spring 2 for re 
turning it from its down to its middle position. 

In the up position of the communication con 
trol Switch 53, which may be an alternate O 
mal position, the “B” supply circuit is broken 
up by SWitch blade 99 and the loudspeaker 52 
is connected directly to circuit 54 by means of 
SWitch blades O and a. In this position, sta 
tion 3 may be called only by stations proVided 
With amplifiers. 
The amplifier 6 at station & is Supplied with 

power through circuit 5 and is conditioned 
for instantaneous operation upon Completion of 
the "B" Supply circuit 5 by switch blade 6. 
The communication control switch is Ornally 
in its intermediate position, at which time the 
'B' Supply circuit is broken and loudspeaker 62 
is connected to interstation circuit 25 individual 
to station 4 through circuit i?, switch blades 

8, and potentiometer 9. In both displaced 
positions of the communication control SWitch, 
the 'B' Supply circuit is completed and the loud 
Speaker connected to the amplifier input and 
circuit 64 connected to the Output. Loudspeaker 
62 is connected to the amplifier input circuit 
20 through circuit f l and switch blades 8, 
and circuit 64 is connected to the amplifier out 
put by Switch blade 2. 

It is believed that the apparatus at stations 
5, 6 and 7 has already been described in Sufi 
cient detail, so that further amplification is not 
necessary and that the operation thereof will 
be apparent from the following description of 
the operation of the system as a Whole. It is 



4. 
believed further that the operation of the units 
and of the systems of the present invention may 
be understood best by considering the modes of 
operation when stations of the various types 
communicate with each other, and the following 
portion of the specification has been based on 
this assumption. 
(1). Communication between stations 1 and 2 
The mode of communication between stations 
and 2 will be considered first when the Con 

munication control switches at the two stations 
... are in their preferred normal positions, in which 
they are indicated. When the communication 
control switches are in these positions, either of 
the stations may call the other. 

It is assumed, first, that station calls sta 
tion 2. To do this, the operator at station f 
closes Selector Switch 28 and operates communi 
cation control switch 2 to its lowermost posi 
tion. In this position the loudspeaker is con 
nected to the input of amplifier 0 and the out 
put of the amplifier is connected to circuit 24, 
and thence through the closed selector switch 
and the interstation circuit 3 individual to sta 
tion 2 to loudspeaker 36 at station 2, the cir 
cuit 3 being connected to the loudspeaker 
through circuit 80-2, Switch segments 8-2 and 
82-2, and circuit 83-2. The amplified output 
from station f is thus supplied to loudspeaker 
36 at station 2 and in part is dissipated in the 
output transformer of amplifier 35 at station 2, 
but, as already pointed out, the part so dissipated 
is decreased by placing resistors 9-2 between 
the amplifier output and the potentiometer 
9-2. - 

To respond to a call from station f, the oper 
ator at station 2 closes selector switch 46, there 
by connecting output circuit 49 to interstation 
circuit 5 individual to station and operating 
switch 37 to its lowermost position, and the oper 
ator at station f, in order to receive, must re 
lease the communication control switch 2 
thereat so that it returns to its middle position. 
Thus, alternate two-way communication is pos 
sible by alternate operation of the communica 
tion control switches 2 and 37 at stations f 
and 2. 
In case station 2 calls station , the foregoing 

operation is repeated with the operator at each 
station performing the operation previously per 
formed by the other. 
The alternate normal positions of the commu 

nication control switches at stations f and 2 are 
their uppermost positions. When the switches 
are in these positions, the loudspeakers at the 
two stations are connected only to interstation 
circuits. Assuming now that the communication 
control switches are in their uppermost posi 
tions, then station can call station 2 by clos 
ing selector switch 28 and operating the com 
munication control switch thereat to its lower 
most position. This connects loudspeaker to 
the input of amplifier 0 and the output of the 
latter to loudspeaker 36 at station 2 through 
interstation circuit 3 individual to station 2, 
resistors 9 -2, circuit 90-2, switch segments 
88-2 and 89-2, circuit 93-2, switch blades 
84-2 and 85-2, and circuit 83-2. To respond 
to a call, the operator at station 2 closes se 
lector Switch 46, individual to station , and 
thereafter the communication control switches 
at the two stations are alternately operated be 
tween their middle and lowermost positions, as 
heretofore described. 

10 

20 

30 

40 

50 

55 

60 

65 

70 

5 

2,826,616 
The operation, when station 2 calls station , 

corresponds to the above except that the opera 
tor at each station performs the operation pre 
viously performed by the other. 

(2). Communication between station 3 and 
stations 1 and 2 

Inasmuch as stations and 2 are identical, it 
is believed that it will be sufficient to obtain an 
understanding of the present invention if Com 
munication between stations and 3 alone is de 
scribed. Station can call station 3 by closing 
selector switch 9 to connect circuit 8 to inter 
station circuit 20 individual to station 3 and by 
operating switch 2 to its uppermost position. 
This connects loudspeaker to interstation cir 
cuit 20 and thence through amplifier 5 to loud 
speaker 52 at station 3, it being remembered that 
with the communication control switch at the 
latter in its normal position, circuit 54 is con 
nected to the input of the amplifier and the 
output of the amplifier is connected to the loud 
speaker 52. Thereafter, the direction of com 
munication is controlled by the operator at sta 
tion 3, the communication control switch 53 be 
ing Operated to its middle position for station 
3 to receive and to its down position for station 
3 to talk. 
In the event the communication control switch 

at station 3 is in its second alternate normal 
position, that is, in its up position, then the 
operator at station f can call station 3 by clos 
ing selector switch 9 and operating the com 
munication control Switch 2 to its lowermost 
position. This connects loudspeaker it to the 
input of amplifier O and the output of the lat 
ter is connected to loudspeaker 52 through inter 
station circuit 20 and switch blades O. and 

at station 3. The direction of communica 
tion is reversed by releasing communication con 
trol switch 2 so that it returns to its middle 
position. 

Station 3 can call station when the commu 
nication control switch at the latter is in its 
indicated normal position by closing selector 
switch 56 and operating communication control 
switch 53 to its uppermost position. Loudspeaker 
52 is thus connected to the input of amplifier 
0 at Station f through switch blades fo and 

f f, circuit 54, switch 56, and interstation cir 
cuit 6. When called, the operator at station 
can reverse the direction. of communication by 

operating the communication control switch 
thereat to its lowermost position. Thus, com 
munication in opposite directions is carried on 
under the control of communication control 
SWitch 2. w 

Station 3 can call station when the communi 
cation control switch at the latter is in its sec 
ond normal position, that is, in its uppermost 
position. Under these conditions, station is 
called by closure of selector Switch 56 and opera 
tion of communication control switch 53 at sta 
tion 3 to its lowermost position. To receive an 
answer from station , the communication con 
trol switch at station 3 must be returned to its 
middle position. 

(3). Communication between station 4 and 
stations 1 and 2 

Communication between station 4 and stations 
and 2 is carried on in a manner similar to that 

between stations and 2. For station to call 
Station 4, it is necessary for the operator at sta 
tion to close Selector Switch 23 and to operate 
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switch 2 into its lowermost position. This con 
nects loudspeaker to the input of amplifier 
i0 and the output of the latter to circuit 24, se 
lector switch 23, interstation circuit 25, and 
thence to loudspeaker 62 at station 4 through 
switch blades 8. To reply, the operator at sta 
tion 4 closes selector Switch 65 and operates the 
communication control switch 63 to its lower 
most position, and in Order for the Operator at 
station to receive the reply, the communication 
control Switch f2 thereat must be released to re 
turn to its middle position. . For two-way con 
munication, it is necessary for the operators at 
the two stations alternately to operate the com 
munication control switches between their low 
ermost and middle positions. 

For the Operator at station to call station , 
it is necessary for him to close selector switch 65 
and operate Switch 63 to its lowermost position, 
and to answer, the operator at station must 
close selector switch 23 and operate the Com 
munication control Switch 2 thereat. 

In case the communication control Switch 2 
at station f is left in its uppermost normal posi 
tion, station 4 may call station in the same 
manner. Thereafter, however, station has to 
operate switch 2 between its middle and lower 
most positions after receiving an initial call. 

(4). Communication between Station 5 and 
Stations it and 2 and Station 3 

Station can call station 5 by closing selector 
switch 2f and operating communication control 
switch 2 to its lowermost position. This con 
nects loudspeaker to the input of the ampli 
fier and loudspeaker 69 to the Output of the am 
plifier through interstation circuit 22 and the 
selector switch 2. To receive from station 4, the 
communication control switch 2 is released to 
its middle position. 

Station 5 can call station by operation of the 
selector switch 70 to complete a circuit from the 
loudspeaker to interstation circuit 6. This in 
terstation circuit is connected to the input of 
the amplifier through the normally closed Selec 
tor switch 7, circuit 8, switch blades 84 and 85, 
and circuit 86. To respond, the operator at sta 
tion preferably closes selector switch 2 and 
thereafter operates the communication control 
switch between its middle and lowermost posi 
tions. When station 5 calls station f, communi 
cation between the two stations may be carried on 
over the interstation circuit 6 individual to sta 
tion or with this circuit connected in parallel 
with the interstation circuit 22 individual to sta 
tion 5, which circuit is connected in this manner 
by closure of selector switch 2 at station . 
Communication between stations 2 and 5 is 

carried on jn the same manner as between sta 
tions and 5, except, of course, for the Operation 
of the proper selector switches, and when station 
5 calls station 2 by operation of selector switch 
70 to connect loudspeaker 69 to interstation cir 
cuit, 40 individual to station 2. 

Station 5 can also call station 3 when the com 
munication control switch 53 at the latter is in its 
indicated normal position. To call station 3, the 
operator at station 5 moves selector Switch 70 to 
connect loudspeaker 69 to interstation circuit 20 
individual to station 3. This intersection circuit 
is connected to the input of amplifier 6 and the 
output of this amplifier is connected to loud 
speaker 52. To answer a call, the operator at sta 
tion 3 may, if he desires, close selector switch 57 

0. 
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5 
individual to station 5 so that the operator at 
station 5 may, if he desires, return selector Switch 
TO to its normal off position. Thereafter, the di 
rection of communication is controlled by the 
operator at station 3, the communication control 
switch being operated alternately between its 
middle and lowermost positions. 

(5). Communication between station 6 and 
stations 1 and 2 and Station 4 

Station 6 can call station 2 when the com 
munication control Switch at the latter is in its 
indicated normal position by closing selector 
switch 72. This connects loudspeaker to in 
terstation circuit 40, individual to station 2, 
which it may be recalled is Connected to the in 
put of amplifier 35. To answer, the operator at 
station 2 may close selector switch 44 individual 
to station 6, so that the operator at station 6 
may, if he desires, open switch 72. Thereafter, 
communication between the two stations is car- . 
ried on by alternate operation of communication 
control switch 37 at station 2 between its middle 
and lowermost positions. 
Stations f and 4 may transmit to, but not 

receive from, station 6. In order for stations 
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and 4 to be placed in communication with station 
6, it is necessary that the proper selector switches 
at these two stations be closed. For station to 
call station 6, selector switch 26 has to be closed, 
and for station 4 to call station 6, selector switch 
66 must be closed. Then, when the communica 
tion control switches at stations and 2 are oper 
ated into their lowermost positions, loudspeaker 

at station 6 will be connected to the output 
of the amplifiers at stations and 4. 
(6). Communication between station 7 and 

Stations 1 and 2 and Station 4 
Stations , 2 and 4 may transmit to, but not 

receive from station 7. To transmit to station 
7, the operators at any of stations f, 2 and 4 
simply close the proper selector Switches, that is, 
selector switch 27 at station , selector switch 48 
at station 2, and selector Switch 27 at station 4. 

In Fig. 3 there is illustrated an arrangement 
whereby stations and 2 may be placed in com 
munication with each other by operation of the 
proper selector switch at the calling station. The 
arrangement has been illustrated in conjunction. 
with a portion of the apparatus at station . The 
modification consists in connecting circuit 5, 
which is individual to station f, to circuit 24 which 
is connected to the output of amplifier O at sta 
tion when the communication control switch is 
in its lowermost position. This connection is 
made by jumpers 23 and 24. Similar jumpers 
may be provided at Station 2 and also at stations 
similar to station 4. Then, when the called sta 
tion selector Switch is closed at the calling sta 
tion, the two stations are conditioned for two 
way communication by alternate operation of the 
communication control switches thereat between 
their middle and lowermost positions. 
Assume, for instance, that station desires to 

communicate With Station 2. Then, Selector 
switch 28 at station is closed. To call station 
2, the operator operates the communication Con 
trol switch to its lowermost position, thereby to 
connect loudspeaker to the input of the am 
plifier and to connect the output of the amplifier. 
to circuit 24, selector Switch 28, and interstation 
circuit 3. Interstation circuit 3 is connected 
to loudspeaker 36 through the circuit 80-2, 
switch segments 8-2 and 82-2, and circuit 
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83-2. To answer, the operator at station 2 oper 
ates communication control switch 37 to its 
lowermost position after the operator at Station 

releases communication control switch 2 to 
return the latter to its middle position. Loud 
speaker 36 is thus connected to the input of the 
amplifier 35 and the output of the latter is con 
nected to interstation circuit 3 through jumpers 
corresponding to jumpers 23 and 24 at sta 
tion 2, and interstation circuit 3 is connected to 
loudspeaker at station f through selector 
switch 28, circuit 24, jumpers 23 and 24, the 
potentiometer 79, circuit 80, switch segments 8 
and 82, and circuit 83. This circuit may be uti 
lized where secrecy of communication between 
stations is not necessary. 
A modified form of unit which may be used in 

conjunction with other similar units or with the 
various types of prior art units referred to above 
is illustrated diagrammatically in Fig. 4, to which 
reference will now be had. In Fig. 4, stations 
and 2 are illustrated as having identical equip 
ment, which equipment corresponds in part to 
that illustrated in Fig. 1. The corresponding 
parts have been indicated by like reference chair 
acters. 

Referring now more particularly to the equip 
ment at station , it will be noted that the com 
munication direction control switch 2 differs 
from that shown in Fig. i and that the station 
has been provided also with a group selector 
switch indicated generally by the reference char 
acter 3. 
The communication direction control Switch 

12, like that of the embodiment of Fig. 1, has two 
normal positions, although its preferred normal 
position is the middle position in which it is illus 
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39 leading to switch blades 32 and 35 which 
are connected to the loudspeaker. 
The resistors 46 perform the same function as 

performed by the resistors 9 in the embodiment 
of Fig. 1, i.e., they prevent the output transformer 
of the amplifier from short-circuiting signals sent 
to station over the interstation circuit 5. 
The alternative normal position of the com 

munication direction control switch at station 
is its uppermost position in which the amplifier 
O is rendered inoperative by disconnection of 

its 'B' supply. In this position of the switch 
the loudspeaker is connected directly to cir 
cuits 5 and 8 for the reception of calls from 
other stations in the system. The loudspeaker is 
connected to circuit is through conductors 83, 
switch blades 32 and 35 in their uppermost 
pOSition and conductors 39. The loudspeaker is 
connected to circuit f8 through conductors 83, 
switch blades 32 and 35 in their uppermost 
positions, a pair of branch conductors 48, switch 
blades 33 and 36 in their uppermost positions, 
the pair of conductors 4 and 42 and switch 
blades 40. In this position of the communica 
tion control SWitch, station is conditioned for 
the reception of calls from other stations pro 
vided with amplifiers. 
When the communication direction control 

Switch is operated to its lowermost position, the 
30 

trated. The group selector switch 3 normally 
occupies the position in which it is indicated. In 
this position it connects station for the recep 
tion of calls from various outlying stations and 
in its displaced position it conditions the station 
for reception of calls from other similar stations 
or from sub-executive stations of the character 
of station 4 having access to interstation cir 
cuit 5. 
The communication direction control switch 2 

includes the amplifier 'B' supply controlling 
switch and a plurality of circuit controlling 
switch blades 32 to 37, inclusive. In the indi 
cated position of the switch, the loudspeaker 
is connected to interstation circuit 5 for the re 
ception of calls from other executive stations and 
from sub-executive stations of the type of station 
4. This connection extends through conductors 
83, switch blades 32 and 35 and conductors 
39. At the same time the station is conditioned 

for the reception of calls from sub-executive sta 
tions of the type of station 3 and from certain 
of the subordinate stations as the interstation 
circuit f8 through which these stations may call 
station is connected to the input of amplifier 
0 and the output of the amplifier is connected 

to loudspeaker . Interstation circuit 8 is con 
nected to the input of the amplifier through a 
pair of switch blades f40 forming part of the 
previously referred to group selector switch 3, 
a pair of conductors 4 and 42 leading to switch 
blades 33 and 36, respectively, and the ampli 
fier input conductors 86. The output of the am 
plifier is connected to loudspeaker through the 
output conductors 87, switch blades 34 and 3, 
conductors 143 and 44, a second pair of Switch 
blades 45 forming part of the group selector 
switch 3, a pair of resistors 46 and conductors 
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loudspeaker is Connected to the input of the am 
plifier and the output of the amplifier is con- . 
nected either to circuit 8 or circuit 24, depend 
ing upon the position of the group selector switch 
3. In the indicated position of the latter, the 
output of the amplifier is connected to circuit 8 
for the transmission of messages to stations con 
nected to interstation circuits 6, 20 and 22 (that 
is, to stations 3 and 5) through conductors 8, 
switchblades 34 and 37 in their lowermost posi 
tions, the pair of branch conductors 49 (which 
are also connected to conductors 43 and 44), 
Switch blades 33 and 36 in their lowermost 
positions, the pair of conductors 4 and 42 and 
switch blades 40. At this time the output of 

5 the amplifier is also connected to interstation 
circuit 5 through conductors 43 and f44, the 
switch blades. 45 and resistors 46; but since 
interstation circuit 5 is normally not connected 
to the amplifiers or loudspeakers at any of the 
other stations, this connection has no deleterious 
effect on the Operation. 
When the group selector switch 3 is oper 

ated to its displaced position, circuit 8 is dis 
connected from the communication switch and 
circuit 24 is connected to the Conductors 43 and 
44 directly through the switch blades f45. The 
latter also break the circuit fs through resistors 
f46 so that the output of the amplifier goes only 
to circuit 24 and thence through the station selec 
tor switches to the selected station, 
The apparatus at station 2 corresponds identi 

cally with that at station f, as indicated hereto 
fore, and in view of this the various elements 
have been indicated by like reference characters 
with the suffix 2 and further description thereof 
is not deemed necessary in view of the following 
description of the operation of the system as a 
whole. The System as a whole is disclosed in 
FigS. 4 and 2, and more particularly when the 
former is placed to the left of the latter. 

(1). Communication between stations 1 and 2 
The mode of Communication between stations 
and 2 will be considered first when the com 

munication direction control switches are in their 



2,826,616 
indicated preferred normal positions, at which 
time either of the stations may call the other, 
It is assumed that station calls station 2. To 
do this, the operator at station moves group 
selector Switch 3 to its displaced position to 
connect switches 45 to circuit 24 and closes sta 
tion selector switch 28 and operates switch 2 
to its lowermost position. In this position the 
loudspeaker is connected to the input of am 
plifier 9, and the output of the latter is con 
nected to circuit 24 arid thence through switch 28 
and interstation circuit 3, individual to station 
2, to loudspeaker 36 at station 2, the circuit 3 
being connected to the loudspeaker 36 through 
circuit 39-2, switch blades 32-2 and 35-2, 
and circuit 83-2. The amplifier Output from 
station is thus supplied to loudspeaker 36 at 
station 2 and in part is dissipated in the output 
transformer of amplifier 35, but, as already 
pointed out, the part so dissipated is decreased 
by placing resistors 4-6-2 between the amplifier 
output and circuit 3. 
To respond to a call from station , the opera 

tor at station 2 closes the station selector switch 
46, thereby connecting circuit 49 to interstation 
circuit 5 individual to station f, operating group 
selector switch 3-2 to its displaced position to 
connect the amplifier output to circuit 49, and 
finally operating Switch 37 to its lowermost posi 
tion. The operator at station f, in order to re 
ceive, must release the communication control 
switch f2 thereat so as to return it to its middle 
position. Thus, alternate two-Way communica 

7 
position, conditioning the loudspeaker 52 thereat. 
for reception through its associated amplifier 5 
by closing station selector switch 9 to connect 
circuit 8 to interstation circuit 20 individual to 
station 3, by leaving switch 3 in its indicated 
position and operating switch 12 to its uppermost 
position. This connects loudspeaker f to inter 
station circuit 2, and thence through amplifier 
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tion is possible by alternate operation of the com 
munication control switches 2 and 3 at sta 
tions f and 2 after the respective station selector 
Switches have been closed and the group selector 
switches 3 operated to their displaced posi 
tions. 
When the communication direction control 

switches at stations f and 2 are in their upper 
or alternate normal positions, then station can 
call station 2 in the manner described above, i.e., 
by operating switch 3 to its displaced position, 
closing Selector switch 28 and operating switch 
2 to its lowermost position. Loudspeaker, is 
thus connected to the input of amplifier 0, and 
the output of the latter is connected to loud 
Speaker 36 at station 2 through interstation cir 
cuit 3, conductors 39-2, switch blades 32-2 
and 35-2 in their uppermost positions and con 
ductors 83-2. At this time amplifier 35 is in 
operative and both its input and output circuits 
are broken. To respond, the operator at station 
2 operates switch 3-2 to its displaced posi 
tion, closes Selector Switch & 6 and operates switch 
37 to its lowermost position. To receive the 
response, the operator at station releases switch 
2 allowing it to return to its middle position 
and thereafter, as previously, alternate two-way 
communication is carried on by operation of 
switches 2 and 37 between middle and lower 
most positions. 
In case station 2 calls station , the foregoing 

operations are repeated, with the operator at each 
station performing the operation previously per 
formed by the other. 

(2). Communication between station 3 and 
Stations 1 and 2 
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Inasmuch as stations f and 2 are identical, it 
is believed that it will be sufficient to describe 
communication between stations and 3. Sta 
tion can call station 3 when the communication 
control Switch at the latter is in its indicated 75 

5 to loudspeaker. 52 at station 3. In this posi 
tion of switch 2, the amplifier to at station is 
rendered inoperative. Thereafter, the direction 
of communication is controlled by the operator 
at station 3, the communication direction control 
switch 53 being operated between its middle and 
lowermost positions to condition station 3 for re 
ception and transmission, respectively. 

In the event the communication control switch 
at station 3 is in its second alternate normal 
position, that is, in its up position, then the 
operator at station can call station 3 by closing 
station selector switch 9 and operating switch 
f2 to its lowermost position. This connects loud-. 
Speaker i? to the input of amplifier f O and the 
output of the latter is connected to loudspeaker 
52 through interstation circuit 20 and switch 
blades ff0 and fif at station 3. The direction 
of communication is reversed by releasing switch 
2 to return it to its middle position. 
Station 3 can call station f when the com 

munication control switch at the latter is in its 
indicated normal position by closing selector 
Switch 56 and operating communication control 
Switch 53 to its uppermost position. Loudspeaker 
52 is thus connected to the input of amplifier 0 
at station through interstation circuit 6 and 
the normally closed switch 7, switches 40 and 
the input circuit 86. The output of the ampli 
fier 0 is connected to loudspeaker through a 
circuit previously described and including the 
output conductors 87, resistors 46 and circuit 
39. When called, the operator at station I can 

reverse the direction of communication by oper 
ating the communication control switch thereat 
to its lowermost position, thereby reversing the 
connections of the interstation circuit and loud 
Speaker to the amplifier. 

Station 3 can also call station f when the com 
munication control switch at the latter is in its 
Second normal position, that is, in its uppermost 
position. Under these conditions, station is 
called by closure of selector switch 56 and opera 
tion of communication control switch 53 at sta 
tion 3 to its lowermost position. To receive an 
answer from station f, the communication con 
trol Switch at station 3 must be returned to its 
middle position. 

In the event the selector. switch 3 f is in its 
displaced position, then station 3, as well as any 
other stations connected to or adapted to be 
connected to interstation circuit 6, cannot call 
Station because the circuit f8 is disconnected 
by Switches 40 from the communication control 
SWitch. 

(3). Communication between station 4 and 
stations 1 and 2 

Communication between station 4 and stations 
and 2 is carried on in a manner similar to that 

between stations and 2. For station to call 
station 4, it is necessary for the operator at the 
former to close selector switch 23 and operate 
SWitch 3 to its displaced position and switch 2 
into its lowermost position. Inasmuch as loud 
Speaker 62 at station 4 is normally connected to 
interstation circuit 25, it may be seen that when 
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the switches at station are operated as indi 
cated, then station can call station 2 through 
amplifier 0 at the former. To reply, the opera 
tor at station 4 closes selector switch 65 and Oper 
ates communication control switch 63 to its 
lowermost position, and in order for the Opera 
tor at station to receive the reply, the communi 
cation control switch thereat must be released to 
return to its middle position. For two-Way Com 
munication, it is thereafter necessary for the 
operators at the two stations alternately to oper 
ate the communication control Switches between 
their lowermost and middle positions, although it 
is possible for the operator at station to operate 
the communication control SWitch thereat alter 
nately between its uppermost and lowermost po 
sitions. 

For the operator at station 4 to call station , 
it is necessary for him to close selector Switch 
65 and operate Switch 63 to its lowermost posi 
tions, and to answer, the operator at station 
must close selector switch 23 and operate the 
communication control switch thereat. 

In case the communication control Switch at 
station f is left in its uppermost or alternate 
normal position, station 4 may call station in 
the same manner. Thereafter, however, station 
preferably operates switch 2 between its mid 
e and lowermost positions for two-way Com 

munication, although, as stated above. it is DOS 
sible to operate switch 2 alternately between its 

- uppermost and lowermost positions. 
(4). Communication betaDeer station 5 and 

Stations 1 and 2 
Station can call station 5 by closing station 

selector switch 2 and operating communica 
tion control switch 2 to its lowermost position. 
This connects loudspeaker to the input of the 
amplifier and loudspeaker 69 to the output of the 
amplifier through interstation circuit 22, se 
lectorr switch 2, and switch blades 40. To re 
ceive from station 4, the communication control 
switch is released to return to its middle posi 
tion. 

Station 5 can call station f when Switches 3 
and 2 at station are in their indicated posi 
tions by operation of selector Switch T0 to com 
plete a circuit from the loudspeaker to inter 
station circuit f6, which, it may be remembered, 
is individual to station . This interstation cir 
cuit is connected to the input of amplifier O 
through a circuit including circuit 8, switch 
blades 40, and switch blades 33 and 36. To 
respond, the operator at station preferably 
closes selector Switch 2 and thereafter operates 
the communication control switch between its 
middle and lowermost positions. When station 5 
calls station , communication may be carried 
on between the two stations over interstation cir 
cuit 6 individual to station or with this cir 
cuit connected in parallel with interstation Cir 
cuit 22 individual to station 5, which circuit is 
connected in this manner by closure of Selector 
switch 2 at station . - 
Communication between stations 2 and 5 is 

carried on in the same manner as between sta 
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closure of selector Switch 2. This connects loud 
speaker 7 to interstation circuit 4 individual to 
station 2, which, it may be recalled, is connected 
to the input of amplifier 35. To answer, the 
operator at station 2 may close selector Switch 44 
individual to station 6 so that the operator at 
Station 6 may, if he desires, open switch 72. 
Thereafter, communication between the two sta 
tions is carried on by alternate operation of 
switch 37 at station 2 between its middle and 
lowermost positions, 

Station may transmit to, but not receive from, 
station 6, inasmuch as no provision is made for 
station 6 to call station f. Station 6, however, 
being connected to its interstation circuit 29, may 
be called by station upon closure of station se 
lector Switch 26 at the latter and upon operation 
of selector Switch 3 to its displaced position and 
of communication control switch 2 to its lower 
most position. 

(6). Communication between station 7 and 
Stations 1 and 2 

Stations and 2 may transmit to, but not re 
ceive from, station 7. To transmit, the operators 
at stations and 2 simply close the proper se 
lector Switches, that is, selector switch 2T at 
station and selector switch 48 at station 2, and 
operate the selector switches 3 f to their dis 
placed positions and the communication control 
Switches to their lowermost positions. 
From the foregoing it may be noted that the 

modes of communication between stations 5 and 
3 and between 4 and 6 and 7 have not been de 
scribed. The reason for this is that they corre 
spond to those previously described. 
A further modified form of unit which may be 

used in conjunction with other similar units or 
with various types of prior art units is illus 
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tions and 5, except, of course, for operation of 
the proper selector switches at the two stations. 

(5). Communication betDeen station 6 and 
stations i and 2 

Station 6 can call station 2 when the communi 
cation control switch 3 and selector switch 3-2 
at the latter are in their indicated positions upon 
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trated in Fig. 5. In this figure stations i and 2 
are illustrated as having identical equipment, 
which equipment corresponds in part to that ill 
lustrated in Fig. 1. The corresponding parts have 
been indicated by like reference characters. 

Referring more particularly to the equipment 
at Station f, it may be noted that it differs from 
the previously described embodiments in that 
two communication direction control switches 
5 and 52 are provided. The first of these 

is utilized for communication between station 
and stations connected to group 3 of station se 
lector Switches and the latter for communica 
tion between station and stations connected to 
group 4 of station selector switches. The 
Switches are of the three-position type and are 
both normally in their uppermost positions, in 
which they are indicated. Switch 5 may, if 
desired, be utilized with its middle position as an 
alternative normal position. Both switches are 
returned from their lowermost positions to their 
middle positions by springs 94. 
In the indicated normal positions of the 

switches the loudspeaker at station is con 
nected for reception from other stations provided 
with amplifiers, it being connected to the inter 
station circuit f6 individual to station f through 
the normally closed station selector switch 7 
and circuit f8, and also to the other interstation 
circuit 5 individual to station . Circuit f8 is 
connected to the loudspeaker through a pair of 
Switch blades 53 forming part of switch 5, a 
pair of conductors f54, a second pair of switch 
blades 55 also forming part of switch 5, a 
pair of conductors 56, a pair of branched con 
ductors 57, a pair of switch blades 58 forming 
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part of switch S2 and conductors 83. Circuit is 
is connected to loudspeaker if through a pair 
of branched conductors 59, a pair of switch 
blades 60 forming part of Switch 5, a pair of 
conductors 6t, a pair of switchblades 62 form-- 
ing part of Switch 52, the previously mentioned 
conductors 57, switch blades 58 and circuit. 
83. In the indicated positions of switches 5 
and 52 both the input and output circuits 86 
and 87, respectively, of the amplifier are open. 
Switches fs and 52 are both operable from 

their uppermost positions to middle and lower 
most positions. When switch 5 is operated to 
its middle position, circuit f8 is connected to the 
input of the amplifier (which is normally oper 
ative) and loudspeaker it to the output. Cir 
cult 8 is connected to the input through switch 
blades 53 in their middle positions, a pair of 
branched conductors 63 and the input circuit 
86. Loudspeaker is connected to the output 
of the amplifier through circuit 83, Switch blades 
58, conductors 57 and 56, Switch blades 55 

in their middle positions and the pair of con 
ductors 64 which are connected to amplifier 
output circuit 86. Conductors f64 are each pro 
vided with resistors 64’ corresponding to re 
sistors 9 and 46 of the previously described 
embodiments. 
When switch 5 is operated to its lowermost 

position, circuit f8 is connected to the output 
of the amplifier and loudspeaker to the input. 
Circuit 8 is connected to the output through 
switch blades 53, and the pair of conductors 
65. Loudspeaker is connected to the ampli 

fier input through circuit 83, SWitch blades 58, 
circuits 57 and 56, switch blades 55 in their 
lowermost positions, the pair of conductors 63 
and the input circuit 86. . 
When switch 52 is operated to its middle posi 

tion with switch 5 in its uppermost position, 
then circuit 5 is connected to loudspeaker 
and when operated to its lowermost position 
loudspeaker is connected to the input of the 
amplifier and the output is connected to circuit 
34 and the group 4 of station selector switches. 
In the middle position of the switch, circuit 5 
is connected to the loudspeaker through the 
pair of conductors 59, Switch blades 60, con 
ductors 6, switch blades 62, conductors 66, 
SWitch blades 58 and circuit 83. In the lower 
most position loudspeaker is connected to the 
input of the amplifier through circuit 83 and 
switch blades 58 and input circuit 86. In this 
position of switch 52, circuit 26 is connected 
to the output of the amplifier through a pair of 
SWitch blades 68 forming part of Switch 52 and 
a pair of conductors 69 connected to the out 
put circuit 8. 
The apparatus at station 2 corresponds with 

that at station , the corresponding elements be 
ing indicated by like reference characters With 
the suffix 2. The System as a whole is disclosed 
in Figs. 5 and 2, and more particularly when 
the former is placed to the left of the latter. 
(1). Communication between stations 1 and 2 
The mode of communication between stations 
and 2 will be considered first when the com 

munication direction control switches are in their 
indicated normal positions, at which time either 
station may call the other. It is assumed station 

calls station 2. The operator at station closes 
station selector SWitch 28 and operates switch 
52 to its lowermost position. In this position 
loudspeaker i is connected to the input of am-- 

9 
plifier O and the output of the latter is con 
nected to circuit 24 and thence through switch 
28 and interstation circuit 3 individual to sta 
tion 2, to the loudspeaker 36 at station 2, circuit 

is 3 being connected to the loudspeaker through 
circuit 59-2, switch bladest GO-2, circuit 16 
2, switch blades 62-2, circuit 51-2, switch 
blades 58-2 and circuit 83-2. The amplifier 
output at station 2 is open circuited at this time. 
To respond to the call, the operator at station 2 

closes station selector switch 46, thereby con 
necting circuit 49 to interstation circuit f5 indi 
vidual to station and operates switch 52-2 
to its lowermost position. The operator at sta 

5 tion , in order to receive, must release switch 52 
to return it to its middle position wherein loud 
speaker is connected to circuit 5 through a 
circuit that remains the same as described above 
except conductors 66 are substituted for con 
ductors 57, thus disconnecting circuit f8 from . 
loudspeaker ff. Thereafter, communication in 
opposite directions is carried on by alternate op 
eration of Switches 5 and 52-2 between their 
middle and lowermost positions. 
When the switches 5 and 5 -2 are in their 

alternative normal positions, communication be 
tWeen stations and 2 is carried on in the man 
ner described above, the only difference being 
that circuits 5 and 3 are connected to switch 

so blades 60 and 160-2 through the other branches 
of Conductors 59 and 59-2. Circuits 8 and 
42, however, are connected to the inputs of the 
amplifiers () and 35, respectively, so that to avoid 
interruptions by calls from stations connected to 
circuits 8 and 42, the selector switches of groups 
3 and 38 should be opened. 
In case station 2 calls station , the foregoing 

Operations are repeated, with the operator at each 
station performing the operations previously per 

40 formed by the other. 
(2). Communication between station 3 and sta 

tions I and 2 

Inasmuch as stations and 2 are identical, it 
g5 is believed that it will be sufficient to describe 

communication between stations and 3. Sta 
tion can call station 3 when the communication 
control Switch at the latter is in its indicated posi 
tion, conditioning the loudspeaker at station 3 for 

50 reception through amplifier 5 , by closing station 
Selector SWitch 9 to connect circuit 8 to inter 
station circuit 20 individual to station 3. This 
connects loudspeaker to interstation circuit 20 
and thence through amplifier 5f to loudspeaker 

55 52 at Station 3. Thereafter, the direction of 
communication is controlled by the operator at 
station 3, communication direction control switch 
53 being operated between its middle and lower 
most positions to condition station 3 for recep 
tion and transmission, respectively. 

In the event communication direction control 
Switch at Station 3 is in its second alternative 
normal position, that is, in its up position, then 
the operator at station can call station 3 by 
closing station selector switch 9 and operating 
SWitch 5 to its lowermost position. This con 
nects loudspeaker to the input of amplifier to 
and the output of the latter is connected to loud 
Speaker 52 through interstation circuit 20 and 

70 switch blades O and at station 3. The di 
rection of communication is reversed by releas 
ing Switch 5 to return it to its middle position. 

Station 3 can call station when the com 
munication control switch at the latter is in its 

75 indicated normal position by closing station se 
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lector switch 56 and operating communication 
control switch 53 to its lowermost position. 
Loudspeaker 52 is thus connected to the input 
of amplifier 5 and the output of the latter is 
connected to loudspeaker through intersta 
tion circuit f6 and the normally closed switch a 7 
at station . The direction of communication is 
Controlled by the operator at station 3 by mov 
ing SWitch 53 between its niddle and lowermost positions. 

Station 3 can also call station when the com 
munication control switch 5 at the latter is in 
its middle position, at which time loudspeaker 
is connected to the output of amplifier 0 through 
resistors 64' and circuit f8 is connected to the in 
put of amplifier O. The operator at station 3 
merely operates the communication control 
switch 33 to its uppermost position, thus connect 
ing loudspeaker 52 to interstation circuit 6 
through station selector switch 56 corresponding 
to station . The direction of communication is 
controlled by the operator at station . 
(3). Communication between Station 4 and sta 

tion2S and 2 

Communication between station 4 and stations 
3 and 2 is carried on in a manner similar to that 
between stations and 2. For station to call 
station it is necessary for the operator at the 
former to close selector switch 23 and operate 
communication direction control Switch. 52 to 
its lowermost position. This connects loud 
speaker to the input of the amplifier and the 
output of the amplifier is connected to circuit 24 
and thence through interstation circuit 25 to 
loudspeaker 62 at station 4. To reply, the op 
erator at station 4 closes station selector switch 
65 and operates Communication direction control 
switch 63 to either its lowermost or uppermost 
position. In order for the operator at station 
to receive the reply, the switch 52 thereat is re 
turned to its middle position. Thus, for two-way 
communication, it is necessary for the operators 
at the two stations alternately to operate the 
Switches between their lowermost and middle 
positions. 
For the operator at station 4 to call station , it 

is necessary for him to close selector switch. 65 
and operate switch 63 to its lowermost position 
and to answer. The operator at station f must 
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close selector switch and operate the Communi 
cation control switch thereat. 
In the event switch 5 at station is left in 

its alternate normal position to condition that 
station for reception of calls from stations not 
provided with amplifiers, then station 4 can call 
station in the manner described above. At this 
time interstation circuit 5 is connected in par 
ailel to the loudspeaker and to the output trans 
former of amplifier 10. The connection to the 
latter is through resistors 64, so that only part 
of the energy is dissipated in the output trans 
former. 

(4). Communication between Station 5 and 
stations I and 2 

- Station can call station 5 by closing station 
selection switch 2 and operating communication 
direction control switch 51 to its lowermost po 
sition. This connects loud speaker to the in 
put of the amplifier and loudspeaker 69 at sta 
tion 9 to the output of the amplifier through in 
terstation circuit 22. To receive from station , 
the communication control switch 5 is released 
to return to its middleposition, 
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Station S, which is not provided with an ampli 

fier, can call station i only when switch f 5 at 
the latter is in its alternate normal position 
wherein circuit 8 is connected to the input of 
the amplifier and loudspeaker is connected 
to the output of the amplifier. Direction of come 
munication is reversed by alternately operating 
switch 5 between its middle and lowermost po 
sitions. As before, communication between the 
two stations may be carried on Over interstation 
circuit f6 individual to station or interstation 
circuit 22 individual to station 5. 
Communication between stations 2 and 5 is 

carried on in the Sarine manner as between sta 
tions f and 5, except, of course, for operation of 
the proper selector switches at the two stations. 

(5). Communication between station 6 and 
stations 1 and 2 

Station 2 can call station 6 by closing selector 
Switch 44 and operating Switch 5-2 to its low 
ermost position. To receive from station 6, the 
switch 5-2 is released to return it to its mid 
dileposition. 
Station 6 can call station 2 when switch 5-2 

at the latter is in its middle position by the oper 
ator at station 6 closing switch 72. 
Station may transmit to but not receive from 

station 6, inasmuch as no provision is made for 
station 6 to call station f. Station 8, however, 
being connected to interstation circuit 29, may 
be called by station upon closure of station se 
lector 26 at the latter and upon operation of 
switch 52 to its lowermost position. 

(6). Communication between station 7 and 
Stations it and 2 

Stations f and 2 may transmit to but not re 
ceive from station . To transmit, the operators 
at the two stations simply close the proper se 
lector Switches and operate communication con 
trol switches 52 and 52-2 to their lowermost 
positions. w 

The modes of communication between stations 
5 and 3 and between 4 and 6 and 7 have not been 
described, as they correspond to those previously 
described. - 

Although the present invention has been dis 
closed in connection with the specific details of 
preferred embodiments thereof, it should be un 
derstood the details are not intended to be lim 
itative of the invention except in so far as Se 
forth in the accompanying claims. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent of the United States is: 

1. In an intercommunicating system, the com 
bination including, a plurality of stations each 
having a loudspeaker utilizable both as a micro 
phone and a receiver, an amplifier, and com 
munication direction control switch means, a 
plurality of communication circuits between sta 
tions, each of Said stations having one of said 
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circuits as its individual circuit for reception from 
other stations, each of said stations also having 
a transmission circuit and station selector switch 
means for connecting the station to the individual 
circuits of other stations, means including cir 
cuits controlled by said communication direction 
control switch means at the respective stations 
for connecting the loudspeaker to the amplifier 
output and to the circuit individual to the sta 
tion, and resistance means in the amplifier out 
put circuit between the output and the point of 
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connection of the loudspeaker to said individual 
circuit. - 

2. In a multiple station intercommunication 
system, the combination including; one or more 
stations of a first type including a loudspeaker 
utilizable both as a microphone and receiver, an 
amplifier, an interstation circuit, and a com 
munication direction control switch operable in 
a first position to connect the loudspeaker to the 
interstation circuit, in a second position to con 
nect the loudspeaker to the amplifier input and 
the interstation-circuit to the output of the am 
plifier, and in a third position to reverse the con 
nections of the interstation circuit and loud 
speaker to the amplifier; one or more stations of 
a second type including a loudspeaker utilizable 
both as a microphone and receiver, an amplifier 
a first interstation circuit individual thereto lead 
ing to other stations, and a communication di 
rection control switch operable in one position 
to connect the loudspeaker to the circuit indi 
vidual thereto and in a second position to con 
nect the loudspeaker to the amplifier input and 
the amplifier output to interstation circuits in 
dividual to other stations; and one or more sta 
tions of a third type having a first interstation - 
circuit connected to interstation circuits of the 
first type of station, second and third intersta 
tion circuits leading to other similar stations and 
stations of the second type, said second circuit 
being individual to the station, and communica 
tion direction controlling switch means operable 
to connect said loudspeaker to said first and sec 
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stations; and one or more stations of a third type. 
having a first interstation circuit connected to in 
terstation circuits of the first type of station, sec 
ond and third interstation circuits leading to 
other similar stations and stations of the second 
type, said second circuit being individual to the 
station, and communication controlling switch 
means operable (1) to connect said loudspeaker 
to said first and second interstation circuits, (2) 
to connect said first interstation circuit to the in- . 
put of the amplifier and said loudspeaker to the 
output of the amplifier and to said second inter 
station circuit, and (3) to connect said loud 
Speaker to the amplifier input and the amplifier 
output to said first or third interstation circuits. 

5. In an intercommunicating System, the com 
bination including, a plurality of stations each 
having a loudspeaker utilizable both as a micro 
phone and a receiver, an amplifier, and a single 
multiple position communication direction con 
trol switch, a plurality of communication circuits 
between stations, each of said stations having one. 
of said circuits as its individual circuit for recept 
tion from other stations, each of said stations also 
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ond interstation circuits, whereby stations of said . 
first and second type may call stations of the 
third type. 

3. In an intercommunicating system, the com 
bination including, a plurality of stations of a 
first type having interstation circuits individual 
thereto, a plurality of stations of a second type, 
each including a loudspeaker utilizable both as a 
microphone and a receiver, communication direc 
tion control switch means, a pair of interstation 
circuits individual thereto leading to other sta 
tions, one of said circuits being utilized for recep 
tion and the other for transmission between it 
and other similar stations, a third circuit con 
nectable to interstation circuits of stations of the 
first type, and means including said communica 
tion direction controlling switch means for con 
necting the loudspeaker to both said one circuit 
and said third circuit, whereby said station may 
be called by stations of either type. 

4. In a multiple station intercommunication 
system, the combination including; one or more 
stations of a first type including a loudspeaker 
utilizable both as a microphone and receiver, an 
amplifier, an interstation circuit, and a communi 
cation direction control switch operable in a first 
position to connect the loudspeaker to the inter 
station circuit, in a second position to connect 
the loudspeaker to the amplifier input and the 
interstation circuit to the output of the amplifier 
and in a third position to reverse the connections 
of the interstation circuit and loudspeaker to the 
amplifier; one or more stations of a second type 
including a loudspeaker utilizable both as a 
microphone and receiver, an amplifier, a first in 
terstation circuit individual thereto leading to 
other stations, and a communication direction 
control switch operable in one position to connect 
the loudspeaker to the circuit individual thereto 
and in a second position to connect the loud 
speaker to the amplifier input and the amplifier 
output to interstation circuit individual to other 
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the second type, a tr 

having station selector switch means for connect 
ing the station to the individual circuits of other 
stations, means including circuits controlled by 
said communication direction control switches at 
the respective stations for connecting the loud 
speaker to the amplifier output and to the circuit 
individual to the station, and resistance means 
in the amplifier output circuit between the output 
and the-point of connection of the loudspeaker to . 
said individual circuit. 

6. In an intercommunicating system, the com 
bination including, a plurality of stations of a 
first type having interstation circuits individual 
thereto, a plurality of stations of a second type 
each including an amplifier, a loudspeaker utiliz 
able both as a microphone and a receiver, a mull- . 
tiple position communication direction control 
Switch, a first circuit adapted to be connected to 
said interstation circuits, a second circuit indi 
vidual thereto and leading to other stations of 

smission circuit, circuits 
individual to other stations of the second type, 
selector switch means for connecting the trans 
mission circuit to the circuits individual to said 
other stations, and means including circuits con 
trolled by said control switch for connecting (1) 
the first circuit to the amplifier input and the 
loudspeaker to the amplifier output and to said 
Second circuit, in one position of said control 
switch, (2) the loudspeaker to both said first and 
second circuits, in a second position of said con 
trol switch, and (3) the loudspeaker to the ampli. 
fier input and the amplifier output to said first 
circuit and said transmission circuit, in a third 
position of Said Switch. 

7. In an intercommunicating system, the com 
bination including, a plurality of stations of a 
first type having interstation circuits individual 
thereto, a plurality of stations of a second type 
each including an amplifier, a loudspeaker utiliz 
able both as a microphone and a receiver, a mul 
tiple position communication direction control 
switch, a first circuit adapted to be connected to 
said interstation circuits, a second circuit in 
dividual thereto and leading to other stations of 
the Second type, said second circuit including re 
sistance means, a transmission circuit, circuits 
individual to other stations of the second type, 
Selector SWitch means for connecting the trans 
mission circuit to the circuits individual to said 
other stations, and means including circuits Con 
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trolled by said control switch for connecting (1) 
the first circuit to the amplifier input and the 
loudspeaker to said second circuit and to the am 
plifier output through said resistance means, in 
one position of said control switch, (2) the loud 
speaker to both said first and second circuits, in 
a second position of said control Switch, and (3) 
the loudspeaker to the amplifier input and the 
amplifier output to said first circuit and said 
transmission circuit, in a third position of Sai 
Switch. - 

8. In an intercommunicating System, a COm 
bination including a plurality. of stations each 
having loudspeakers utilizable both as a micro 
phone and a receiver, an amplifier, and Com 
munication direction control Switch means, a 
plurality of communication circuits between sta 
tions, each of said stations having one of said 
circuits as its individual circuit for reception 
from other stations, each of said stations also 
having a transmission circuit and Station selec 
tor switch means for connecting the transmis 
sion circuit to the individual circuits of the 
other stations, a jumper circuit connecting the 
circuit individual to the station to said trans 
mission circuit, and means including circuits 
controlled by said communication direction Con 
trol switch means at the respective stations for 
connecting the loudspeaker to the amplifier out 
put and to the circuit individual to the station. 

9. In an intercommunicating system, the Com 
bination including, a plurality of stations of a 
first type, a plurality of stations of a second 
type, each of the latter having a loudspeaker 
utilizable both as a microphOne and a receiver, 
a circuit extending to stations of the first type 
utilizable for both reception and transmission, a 
circuit individual thereto utilizable for reception 
and extending to other similar stations, a circuit 
adapted to be utilized for transmission, station 
selector switch means for connecting said trans 
mission circuit to circuits individual to other sta 
tions, an amplifier, a communication direction 
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first type, a plurality of stations of a second 
type, each of the latter having a loudspeaker 
utilizable both as a microphone and a receiver, 
a circuit extending to stations of the first type 
utilizable for both reception and transmission, 
a circuit individual thereto utilizable for recep 
tion and extending to other similar stations, a 
circuit adapted to be utilized for transmission, 
station selector switch means for connecting said 
circuit to circuits individual to other stations, an 
amplifier, a multiple position communication di 
rection control switch, resistance means, a two 
position selector Switch, and circuits controlled 
by said control SWitch and selector Switch. So 
constructed and arranged that in one position 
of said selector switch the control switch is oper 
able (l) in one position to connect said loud 
speaker to said first mentioned circuit and to 
the circuit individual to the station, , (2) in a 
Second position to connect said loudspeaker to 
the circuit individual to the station and to the 
amplifier output through said resistance means 
and to connect Said first mentioned circuit. to 
the amplifier input, and (3) in a third position 
to connect the loudspeaker to the amplifier input 
and the amplifier output to said first circuit; and 
that in the other position of said selector switch 
the control switch is operable in said first two 
positions to connect said loudspeaker to the cir 
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control switch, and means including selector 
switch means and circuits controlled thereby for 
connecting the circuit extending to stations of 
the first type to the amplifier input and the loud 
speaker to the amplifier output. 

10. In an intercommunicating system, the com 
bination including, a plurality of stations of a 
first type, a plurality of Stations of a second 
type, each of the latter having a loudspeaker 
'utilizable both as a microphone and a receiver, 
a circuit extending to stations of the first type 
utilizable for both reception and transmission, 
a circuit individual thereto utilizable for recep 
tion and extending to other similar stations, a 
circuit adapted to be utilized for transmission, 
station selector switch means for connecting said 
circuit to circuits individual to other stations, 
an amplifier, a multiple position communication 
direction control switch, and means including 
a two-position selector switch and circuits con 
trolled thereby and by said control switch for 
connecting, in one position of said selector switch, 
the circuit extending to stations of the first type 
to the amplifier input, the loudspeaker to the 
amplifier output and to the circuit individual to 
said station, and for connecting, in the other 
position of said selector switch, said transmission 
circuit to the amplifier output and breaking said 
circuit extending to stations of the first type. 

il. In an intercommunicating system, the com 
bination including, a plurality of stations of a 
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cuit individual to the station and in said third 
position to connect said loudspeaker to the ampli 
fier input and the amplifier output to said trans 
mission circuit. 

12. An intercommunicating system, including 
in combination, one or more stations of a first 
type, a plurality of stations of a second type, 
and Communication circuits between stations of 
the second type and between stations of the sec 
ond type and stations of the first type, each of 
the stations of the second type having a pair of 
communication direction controlling switches, one 
for controlling communication therebetween and 
stations of the first type and the other for con 
trolling communication with stations of the sec 
Ond type. 

13. An intercommunicating system, including 
in combination, one or more stations of a first 
type, a plurality of stations of a second type, a 
communication circuit utilizable for both recep 
tion and transmission between stations of the 
second type and stations of the first type, and 
a pair of communication circuits between sta 
tions of the second type, one utilizable for recep 

'tion and the other for transmission, each of the 
stations of the second type having a loudspeaker 
utilizable both as a microphone and a receiver, 
an amplifier, a pair of multiple position communi 
cation direction control switches, and circuits 
Controlled thereby, said switches and circuits be 
ing so constructed and arranged that when both 
Switches occupy one position, the loudspeaker is 
connected to said first communication circuit and 
to said reception circuit, one of said switches be 
ing operable to another position to connect the 
loudspeaker to the amplifier input and the am 
plifier output to said first circuit, and the other 
of said switches being operable to another posi 
tion to connect the loudspeaker to the amplifier 
input and the amplifier output to said transmis 
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Sion circuit. vy , ' 

14. An intercommunicating system, including 
in combination, one or more stations of a first 
type, a plurality of stations of a second type, 
and a communication circuit utilizable for both 
reception and transmission between stations of 
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the second type and stations of the first type, 
and a pair of communication circuits between 
stations of the second type, one utilizable for 
reception and the other for transmission, each 
of the stations of the Second type having a loud 
speaker utilizable both as a microphone and a 
receiver, an amplifier, resistance means, a pair 
of multiple position communication direction con 
trol switches, and circuits controlled thereby, 
said switches and circuits being so constructed 
and arranged that when both Switches occupy 
one position, the loudspeaker is connected to said 
first communication circuit and to said recep 
tion circuit, each of said Switches being operable 
to another position to connect the loudspeaker to 
the amplifier input and the amplifier output to 
either said first circuit or Said transmission cir 
cuit, one of said Switches being operable to a 
third position wherein said loudspeaker is con 
nected to said reception circuit and to the am 
plifier output through said resistance means and 
said first circuit is connected to the amplifier 
input, and the other of said switches being oper 
able to a third position wherein said reception 
circuit is connected to said loudspeaker. 

15. A unit for use in intercommunicating Sys 
tem, including in combination a loudspeaker uti 
lizable both as a microphone and a receiver, an 
amplifier, and communication direction control 
switch means, an individual circuit adapted for 
reception from other units, selector switch means 
adapted to connect the unit to the individual 
circuits of other units, means including circuits 
controlled by said communication direction con 
trol switch means for connecting the loudspeaker 
to the amplifier output and to said individual 
circuit, and resistance means in the amplifier 
output circuit between the output and the point 
of connection of the loudspeaker to said indi 
vidual circuit. 

16. A unit for use in an intercommunicating 
system, including in combination, an amplifier, 
a loudspeaker utilizable both as a microphone 
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and a receiver, communication direction control 
switch means, a pair of interstation circuits in- "45 
dividual thereto, one of said circuits being utiliz 
able for reception and the other for transmission, 
a third circuit utilizable for both reception and 
transmission, and means including communica tion direction controlling switch means for con 
necting the loudspeaker to said one circuit and 
said third circuit. 

17. A unit for use in an intercommunicating 
system, including in combination, a loudspeaker 
utilizable both as a microphone and a receiver, 55 
an amplifier, and a single multiple position Com 
munication direction control switch, a reception 
circuit individual thereto, station selector Switch 
means adapted to connect the unit to the in 
dividual circuits of other units, means including 60 
circuits controlled by said communication direc 
toin control switch for connecting the loudspeak 
er to the amplifier output and to the circuit in 
dividual to the unit, and resistance means in the 
amplifier output circuit between the output and 
the point of connection of the loudspeaker to said 
individual circuit. 

18. A unit for use in an intercommunicating 
system, including in combination, an amplifier, 
a loudspeaker utilizable both as a microphone 
and a receiver, a multiple position communica 
tion direction control switch, a first circuit 
adapted to be utilized for transmission and re 
ception, a second circuit individual to the unit 
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mission circuit, and means including circuits 
controlled by said control switch for connecting 
(1) the first circuit to the amplifier input and 
the loudspeaker to the amplifier output and to 
said second circuit, in One position of said con 
trol switch, (2) the loudspeaker to both said first 
and second circuits, in a second position of said 
control switch, and (3) the loudspeaker to the 
amplifier input and the amplifier output to said 
first circuit and said transmission circuit, in a 
third position of said switch. 

i9. A unit for use in an intercommunicating 
system, including in combination, an amplifier, 
a loudspeaker utilizable both as a microphone 
and a receiver, a multiple position communica 
tion direction control switch, a first circuit 
adapted to be utilized for both transmission and 
reception, a second circuit individual to the unit 
and adapted to be utilized for reception, said 
circuit including resistance means, a transmis 
sion circuit, and means including circuits con 
trolled by said control switch for connecting (1) 
the first circuit to the amplifier input and the 
loudspeaker to said second circuit and to the 
amplifier output through said resistance means, 
in one position of said control switch, (2) the 
loudspeaker to both said first and second cir 
cuits, in a second position of said control switch, 
and (3) the loudspeaker to the amplifier input 
and the amplifier output to said first circuit and 
said transmission circuit, in a third position of 
said switch. 

20. A unit for use in an intercommunicating 
system, including in combination, a loudspeaker 
utilizable both as a microphone and a receiver, 
an amplifier and communication direction con 
trol switch means, a circuit individual to the 
unit, a transmission circuit and unit selector 
Switch means for connecting the transmission 
circuit to the circuits leading to the other units, 
a jumper circuit connecting the circuit indi 
vidual to the unit to said transmission circuit, 
and means including circuits controlled by said 
communication direction control switch means 
for connecting the loudspeaker to the amplifier 
output and to the circuit individual to the unit. 

21. A unit for use in an intercommunicating 
System, including in combination, a loudspeaker 
utilizable both as a microphone and a receiver, 
a circuit adapted to be utilized for both recep 
tion and transmission, a circuit individual to the 
unit utilizable for reception and adapted to be 
extended to other similar units, a circuit adapted 
to be utilized for transmission, station selector 
switch means for connecting said transmission 
circuit to circuits individual to other units, an 
amplifier, a communication direction control 
Switch, and means including selector switch 
means and circuits controlled thereby for con 
necting the first mentioned circuit to the ampli 
fier input and the loudspeaker to the amplifier 
Output. 

22. A unit for use in an intercommunicating 
system, including in combination, a loudspeaker 
utilizable both as a microphone and a receiver, 
a circuit utilizable for both reception and trans 
mission, a circuit individual to said unit utiliz 
able for reception, a circuit adapted to be utilized 
for transmission, unit selector switch means for 
connecting said circuit to circuits individual to 
other stations, an amplifier, a multiple position 
communication direction control switch, and 
means including a two-position selector switch 

and adapted to be used for reception, a trans- 75 and circuits controlled thereby and by said con 
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trol switch for connecting, in one position of 
Said selector Switch, the first mentioned circuit 
to the amplifier input, the loudspeaker to the 
amplifier output and to the circuit individual to 
said unit, and for connecting, in the other posi 
tion of said selector switch, said transmission 
circuit to the amplifier output and breaking said 
first mentioned circuit. 

23. A unit for use in an intercommunicating 
System, including in combination, a first con 
munication circuit adapted to be used for re 
ception and transmission, a second circuit adapt 
ed to be used for reception, a third circuit adapt 
ed to be used for transmission, and a pair of 
communication direction controlling switches, 
One for Controlling communication over said first 
circuit and the other for controlling communi 
cation over said second and third circuits. 

24. A unit for use in an intercommunicating 
System, including in combination, a communica 
tion circuit utilizable for both reception and 
transmission, a pair of communication circuits, 
One utilizable for reception and the other for 
transmission, a loudspeaker utilizable both as a 
microphone and a receiver, an amplifier, a pair 
of multiple position communication direction 
control Switches, and circuits controlled thereby, 
Said Switches and circuits being so constructed 
and arranged that when both switches occupy 
one position, the loudspeaker is connected to 
Said first communication circuit and to said re 
ception circuit, one of said switches being op 
erable to another position to connect the loud 
Speaker to the amplifier input and the amplifier 
output to said first circuit, and the other of said 
Switches being Operable to another position to 
connect the loudspeaker to the amplifier input 
and the amplifier output to said transmission 
circuit. 

25. A unit for use in an intercommunicating 
System, including in combination, a communi 
cation circuit utilizable for both reception and 
transmission, and a pair of communication cir 
cuits, one utilizable for reception and the other 
for transmission, a loudspeaker utilizable both 
as a microphone and a receiver, an amplifier, 
resistance means, a pair of multiple position 
communication direction control switches, and 
circuits controlled thereby, said switches and 
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circuits being SO constructed and arranged that 
when both switches occupy one position, the 
loudspeaker is connected to said first communi 
cation circuit and to said reception circuit, each 
of said switches being operable to another po 
sition to connect the loudspeaker to the ampli 
fier input and the amplifier output to either 
said first circuit or said transmission circuit, one 
of Said Switches being operable to a third po 
Sition wherein Said loudspeaker is connected to 
Said reception circuit and to the amplifier out 
put through said resistance means and said first 
circuit is connected to the amplifier input, and 
the other of Said Switches being operable to a 
third position wherein said reception circuit is 
Connected to said loudspeaker. 

26. A unit for use in an intercommunicating 
System, including in combination, a loudspeaker 
utilizable both as a microphone and a receiver, 
a circuit utilizable for both reception and trans 
mission, a circuit individual to said unit utiliz 
able for reception, a circuit adapted to be utilized 
for transmission, unit selector switch means for 
connecting said circuit to circuits individual to 
other stations, an amplifier, a multiple position 
communication direction control switch, re 
sistance means, a two-position selector switch, 
and circuits controlled by said control switch 
and Selector Switch so constructed and arranged 
that in one position of said selector switch the 
control Switch is operable (1) in one position to 
connect Said loud Speaker to said first mentioned 
circuit and to the circuit individual to the unit, 
(2) in a Second position to connect said loud 
Speaker to the circuit individual to the unit and 
to the amplifier output through said resistance 
means and to connect said first mentioned cir 
cuit to the amplifier input, and (3) in a third 
position to connect the loud speaker to the am 
plifier input and the amplifier output to said 
first circuit; and that in the other position of 
Said selector switch the control switch is oper 
able in Said first two positions to connect said 
loud Speaker to the circuit individual to the unit 
and in Said third position to connect the loud 
Speaker to the amplifier input and the amplifier 
Output to said transmission circuit. 

RICHARD H. CAMPBELL. 


