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The present invention relates to: communica-
tion: systems and ‘more particularly to intercom-
municating systems of the loudspeaking type.

* Lioudspeaking intercommunicating - systems of

the type employing amplifiers and:sound trans- .
lating devices capableof performing the dual func-

8
e

tions of a microphone and loudspeaker may be di- |

videdinto two. classes in so far as the nature of the
units ‘at the stations constituting the systems is
concerned.  One class ‘of system comprises: one
station, ordinarily called a master station, having
an amplifier; a loudspeaker-microphone, and a
commtunication control switch, and one or more
other stations, which may be called sub- statlons,
edch having a  loudspeaker-microphone.  The
communication control switch at:the master sta-
tion is arranged alternately to connect the loud-
speaker- mlcrophones at.- the master: and: sub-
stations to the output and input of the ampli-
fier so 'that communication may be carried on
alternately .in opposite direétions - between the
stations.  The second class of system comprises
two or more master stations with- whlch may be
combined one or more sub- statlons o

In systems of both classes, in order for the
sub-stations: to originate a call, it is necessary
that the amplifier at the master station be por-
mally -operative, and -as a result power is' con-
sumed even when the system:is not bemg used.
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- erence characters 3, 4 and 5.

A primary object of the present’ invention 'is (i

the provision of a communication system wherein
the amplifier at a- master station -is maintained
normally operative, but with reduced “g” poten-
tial.:- By supplying the amplifier  with reduced
“B” potential, a number of advantages are! real-
ized, - One is that the sub-stations not provided
with amplifiers can call the master stations. A
second is that power consumption is reduced dur-
ing those periods when the apparatus is not be-

ing utilized and the life of the tubes of the am- ¢

plifiers is increased. . Third, the squawk result-
ing from the connection of the . output of one
amplifier to the input of another amphﬁer in
systems comprising a plurality of master statlons
1¢ minimized. = : :

A further object of the pxesent invention is to
provide new and:improved. circuit. arrangements
embodying normally cperative: ‘amplifiers. .

A further object of the present invention:is to
provide a simplified system comprising-a number
of master stations and a number of ‘sub-stations,
whereby the operator is readily enabled to select
either type of station and readily manipulate the
c¢ommunication control switch in' order ‘to pro-
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-system comprising a plurality of master and sub-

vide alternate two- -way commumcatlon w1th the
particular type of station:selected. .
'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_schematic circuit diagram illus-
trating .one embodiment of the invention, which
embodiment comprises a plurahty of master and
sub=~stations;

Fig. 2 is a schematic ClI‘Clllt diagram of ‘a
system embodying the: invention, which system
comprises a single master statmn and a plurahty :
of ‘sub-stations; and

Fig. 3 is a schematic circuit dlagra,m of another

stations -and in' which the selection of master
and sub-stations and determination of the proper
mode of operation .of the commumca,tlon control
switch are simplified.

~Referring now to Fig. 1, it may be -seen-that
the illustrated system is of-the loudspeaklng type
wherein communication -is carried on alternately
in-opposite directions under the control of man-

‘ua,lly operable communication direction control

switches at the master stations.

The master stations are indicated by reference
characters | and 2, and the sub-stations by ref-
‘ ‘While only a-lim-
ited number of both types of stations have been
illustrated, it should be understood that the
number of stations may be varied to ‘meet the
requirements of any particular installation. -All
the stations are provided. with translating de-
vices capable of being utilized both -as micro-
phones and loudspeakers, such as the devices tl
to 15; inclusive, which may ‘be of the well-known
permanent magnet type. These devices will be
referred tohereinafter as loudspeakers. Master

stations { and 2 are provided with amplifiers 16

and 11, manually operable three-position com-
munication direction control switches 18 and 19,
and station selector switches 20 and 21, all re-
spectively. While the station selector switches
have been illustrated- as being of ‘the rotary
type, it should be understood that push ‘button
switches may be utilized. - The sub-stations are
provided with “call” switches 22, 23 and 24, re-
spectively, so arranged in eircuits that calls may
be* originated at the sub-stations and so that

‘the latter may transmit messages to master sta-
-tions ‘but that the master stations cannot “eaves-

drop” on the sub-stations.
* The amplifiers may be of any well-known con-

‘structlon and ‘accordingly. they have not been




2

illustrated in detail. The amplifiers may be sup-
plied with suitable energizing current, either al-
ternating or direct current, through conductors
indicated by reference characters 25. The am-
plifiers are normally operative, but the “B” sup-
ply is reduced, thereby to reduce power consump-
tion during standby, to increase the life of the
amplifier tubes, and to minimize the squawk re-
sulting from double amplification.

Considering now the apparatus of station 1, it
may be seen that the “B” supply circuit indi-
cated by reference character 26 is normally com-
pleted through a resistor 2T by the uppermost
switch blade 28 of the three-position communi-
cation control switch 8.

In the normal position of switch 18, in which
it is shown, the “B” supply circuit is completed
through the resistor 21, as previously described.
Loudspeaker il is connected to the output of the
amplifier through a circuit including conductors
29, 30, 31, lowermost switch blade 32 of switch
18, and conductor 383, the refurn circuit being
completed by a commen conductor 34 which may
be the shield covering interstation conductors,
to which reference will ke had shortly. This
normal connection of the loudspeaker to the out-
put of the amplifier prevents other stations from
“eavesdropping” on the station. The input of
the amplifier is connected to an interstation con-
ductor 41 individual to station | by a circuit in-
cluding conductor 35, switch blade 86 of switch
{8, and conductor 37. Switch 18 also includes
a fourth switch blade 38 connected by conduc-
tor 38 to selector switch 20. In the normal po-
sition of switch 18 blade 38 does not perform any
useful function as conductor 40, with which it is
in circuit, as well as conductor 40’, which is con-
nected to conductor 40, are disconnected from
other circuits. )

In addition to interstation conductors 34 and
41, to which reference has already been made,
the system comprises a number of interstation
conductors 42, 43, 44 and 45 individual to sta-
tions 2, 3, 4 and 5, respectively, However, before
describing the remainder of the system, it is
deemed best to complete the description of the
circuits at station | &s well as the operation of
communication control switch (8.

The communication control switch is operahble
to its lowermost position to call a sub-station or
to answer a call from another master station.
In this position loudspeaker i is connected to
the input of the amplifier, and the output of the
amplifier is connected to the selector switch 20
and by the latter to the interstation conductor
individual to a selected station. At this time re-
sistor 2T is cut out of circuit by switch blade 28
so that the full “B” potential is supplied to the
amplifier tubes and the full output of the ampli-
fier utilized. Loudspeaker (i is connected to the
input of the amplifier through a circuit includ-
ing conductors 29, 38, 3{, switch blade 36, and
conductor 35. The outnut of the amplifier is con-
nected to selector switch 20 through a circuit
including conductor 33, switch blade 32, conduc-
tors 40 and 40’, switck blade 38 and conductor 39.

The communication control switch 18 is also
operable into a third position, its uppermost po-
sition, in order to call another master station.
At this time the amplifier is rendered inoperative,
by reason of switch blade 28 breaking the “B”
supply circuit and switch blade 32 short-circuit-
ing the amplifier output through a circuit includ-
ing conductors 33 and 46, and loudspeaker (I is
connected directly to the selected interstation
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conductor through a circuit including conductor
29, switch blade 38, conductor 39, and selector
switch 20.

The equipment at station 2 and its mode of
operation corresponds substantially to that at
station 1. The selector switch 2f, however, is
normally positioned to complete a circuit from
interstation conductor 42, which, it may be re-
membered, is the conductor individual to station
2, and conductor 42 is furthermore connected by
a conductor 47 to a contact associated with a
switch blade 36’ corresponding to switch blade
36 at station 1. In view of the identical nature
between the apparatus at stations | and 2, ex-
cept as noted immediately above, it is deemed
unnecessary further to elaborate upon the de-
scription of the equipment at this station.

Loudspeakers 13, 14 and 15 at stations 3, 4 and
§ are connected by conductors 48, 43 and 50 to
interstation conductors 43, 44 and 45,, respective-
ly. The loudspeakers are also connected to com-
mon conductor 34. The call switches 22, 23 and
24 -are connected directly to conductors 48, 49
and 50 and are operable to connect their asso-
ciated loudspeakers tc either of conductors 5i
and 52, which are connected, respectively, to con-
ductors 41 and 42 individual to stations | and 2.

In the description of the operation of the sys-
tem of Fig. 1, it is assumed that the amplifiers
16 and 17T are supplied with suitable energizing
current and that the communication control
switches 18 and 19 are in their illustrated posi-
tions, so that the amplifiers are normally opera-
tive with reduced “B” potential. Assuming first
that an operator at station 2 desires to communi-
cate with the operator at station [, then it is
necessary for the operator at station 2 first to se-
lect station | by moving selector switch 21 to
complete a circuit to interstation conductor 41,
and then to manipulate the communication con-
trol switch 19 to its uppermost position. This
results in the connection of loudspeaker (2 to
the input of amplifier 16 through a circuit in-
cluding a blade of communication control switch
18, selector switch 21, conductor 4f, selector
switeh 20, conductor 37, switch blade 36, and con-
ductor 36, the input circuit being completed
through the common conductor 34. Loudspeaker
I1 at station I is connected to the output of am-
plifier 16, and as a consequence, the operator at
station 2 may call the operator at station .
Thereafter, the operator at station | controls
the direction of communication by operation of
the communication control switch {8 at station
{ from its indicated to its lowermost position,
thereby alternately to connect the loudspeakers
11 and 12 to the output and input of amplifier
16. When the call is completed, the selector and
communication control switches are returned to
their indicated positions. If desired, the latter
may be provided with springs 58 operable to re-
turn them to their indicated positions from their
lowermost positions.

When the operator at station | desires to call
the operator at station 2, the ahove described
procedure need only to be reversed.

The mode of communication between a master
station and. a sub-station will be deseribed in
connection with stations 1 and 3. If the opera-
tor at station I desires to call station 3, the se-
lector switch 20 is first operated to complete a
circuit to interstation conductor 43, and com-
munication control switch {8 is then operated to
its lowermost position, thereby to connect loud-
speaker [l to the input of amplifier {6 and loud-
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speaker 13 to the output ‘of - the amphﬁer

respond, the opetator-at theé sub-station’ operates ‘

switch 22 to complete a:circuit from louidspeaker
13 to conductor &1 through conductor §1,:after
WhlchJ the operator at'the’ master- statmn controls

the direction’ of ‘communication; as previously ‘

descnbed by operating switeh 18 between its in-
dicated and ‘lowermost positions,’ thereby alter-
nately to connect the loudspeakers 1 1 ‘and I3 to
the output and: mput of : amphﬁer 16 s
1 When the" operator at station 3 desires- to call
the operator at'station f; call switch 22 is oper-
ated to- complete a cucmt from loudspeaker. 3
* to" conductor- B1. - With selector switch- 20 “and
communicstion control switch' 18"in their mdl-
_cated: positions,’ loudspeaker 13-is connected to

10

i5.

~the ‘input of the amplifier’ through a circuit in- f

cluding ‘conductors’ 41 and 31, switch- blade 36,
. and conductor 35, “the circuit being completed
through * the ‘common’. conductor- 34. ‘Upon Te-
ceipt of -the call; the operator at station {:pref=

3
conductor 18, switch!blade:11,:and conductor:82.

In‘its: intermedlate position, the communication
control switch 64 is effective ‘to. cut: out' resistor .

14 thereby to: supply full “B” potential to the

amphﬁer while ‘maintaining unchanged-the: eir-
cuit” connectlons to the input and ‘output of the
amplifier.- As a result; incoming -calls: ‘may. be
heard at full volume: ' \Tn 'the lowermost position
of communication control switch 64, loudspeaker
I:-is connected to the: 1nput of -the amplifier

_through 4 citeuit 1nc1ud1ng .¢onductors 18 and 82
“ahd” sw1tch blade ‘16, while the:selector switch is -

contiected: to the output of ‘the amplifier through
a c1rcu1t including conductors 19 and 80 and
sw1tch blade 1T.

When the commumca.tlon control and selector
sw1tches 64 &nd65.are in their indicated posi-’

/. tions, ‘calls may be ‘originated at the substations

20

erably moves selector switch 20 to complete-a cir-

cuit to: conductor 43 and thereafter communica-
.tion .is catried .on in slternate-directions by op-
eration of ‘switch 'I8:at station | between-its in=
dicated and-lowermost positions. - When &' call
is ongmated by.a sub-station; it is not necessary
that the'selector switch'at the called master sta-

25

tion be operated as two-way. communication ¢éan

be: carried on'.over the circuit ind1v1dua1 to the
master station.

80

“From the foregomg description of the embodx- ‘

mient-of the invention illustrated in Fig. 1, it may.

be seen: that power' consuimption is reduced dur--.

" ing stand-by periods, that is, when the appara-

tus'is not being' utilized, afid the life of the tubes
is increéased by reason of the fact that a reduced
‘B :potential is’ utilized. PFurthermore, if - the
output of one of' the: ampllﬁers is 1nadvertently
connécted to. the input ‘of the' other “the squawk
resulting: from-this double amplification is mini-
mized:. “In addition, sub-stations hot" provlded
with:amplifiers can ¢all master stations but mas-
ter stations cannot “‘eavesdrop” onsub-stations
ag’ theloudspeakers at the sub=stations cannot
be ‘connected to- the inputs of the amplifiers un-
less the switches 22, etc,, thereat are operated.
‘In'Fig. 2 the’ invention is illustrated in connec-
tion with 'a system comprising ‘a ‘single ‘master
station' ‘and - a plurality 'of sub-stations. = The

master. station, indicated by reference character

f,is' provided with'a normally operative amplifier
62, a:loudspeaker: 1l, a communication . cortrol
sw1tch 64, and a selector switch 65. * Thesub-
stations, indmated by ‘reference characters 3 and
4, are provided with Joudspeakers 13; 14, and call
switches 70 and: Tl respectively. The a.mpliﬁer
is supplied with suitable power: through conduc-
tors. 12, :and when ' the communication  control
switeh (1% is' in-its indicated. position, the "“B”
supply  circuit . for' the.. amplifier is completed
through conductors:13, resistor-14;: and the up~-
permost switch blade 15‘of switch 64.

The ' communication ¢ontrol “switch -includes
also’ switch blades <16 and: 17, the: former: of
which “is 'connected by conductor 18 to-loud-
speaker (1 and-the latter of which:is connected

. by:conductor 197 to"selector switch 69.:. In.the
indicated position-of switch 64, loudspeaker: 11 is

. “.connected to the output of’ amphﬁer 62 through

a cireuit including conductor 18, switch blade.T6,
and - conductor :80; the: circuit -being " completed
through common: conductor 34. At the same
time the-selector switch is connected. to:the in-

put of the amplifier through a circuit including
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“switch’ blade 11, and conductor 82."

by operatlon of the ‘¢all switches T0 or Ti. In its
1nd1cated posmon “selector: switch . 65 completes

ail clrcult t6: interstation:conductor 83 'so that

upon ‘closure of switches T0 or- T1; loudspeaker
13 or' 14 is'connected to'theinput of the amplifier
62:through a’ previously described circuit, - Upon
responding to:the’ call, 'the operator at: station 1

~manipulates’ selector ‘switch: 66 “to complete a

circuit ito ‘the:calling stb-station through either
conductor: 84 or. conductor: 85, which  conductors
are respectively associated with stations 3 and 4.

Reviewing the operation of the system of Fig.
2,:it may be ‘seen that the master station may
call‘either ‘sub-station by: operation of -selector
switch ‘65 to select the desired sub-station; and
thereafter ‘operating i :communication = “control
switch 64 to its lowermost position. - At this time,
as previously described, ‘loudspeaker Ll is con-
nected to the input of-amplifier 62 and the out-
put of ‘the latter is:connected ‘to: the ‘selected.
sub-station through the switch blade 17, conduc--
tor 19, and selector:switch: 65.: Communlcatlon
may thereafter be cartied! on'in: opposite direc-
tions by ‘operation of -communication. control
switch 64 alternately to its lowermost and.inter-
mediate. positions.’ This communication is at full
volume as the resistor 14"is not inserted in the
“B? supply ¢ircuit: “Upon completion of the call,
the' communication control and selector switches
are returned-to their:indicated positions.

. In‘case the operator at one of the sub-stations,
sub-station 3. for irstance, desires to call.the op--
erator at the master: station, it is necessary only
for the former to close ‘switch 18. . This results
in-the connection of loudspeaker:18 to the input
of the -amplifier through g circuit including con-
ductor: 83, - ‘selector: switch 65, conductor 19,
Inasmuch
as loudspeaker ' is-connected to the output of
amplifier '62;:the operator-at the master station
is enabled to receive:the call, after which ¢om-
munication -may ‘be carried on between the two
stations: as’-though: the; call orlgmated at the
master station.

‘The system. of ‘Fig.:3 combmes the normally ‘
operative amplifier with -a ‘selector switch ar-
rangement enabling the operators at master sta-
tions readily to call either other master stations
or sub-stations, and:at- the same time enabling
the: operators readily- to ‘determine the proper
mode rof - manipulation .of * the communication
control 'switches for the selected type of station.

Referring now-to Fig. 3, it may be seen that
like the embodiment of Flg 1; the system com-
prises 'two master. stations, indicated by refer-
ence:characters I'and 2; and three sub-stations,
indicated by reference ‘characters:3,:4.and.5; and
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that these stations are provided with loudspeak-
ers ‘11 to;15; inclusive. : The master stations are

provided: with::amplifiers 16 and 17, communica-
tion coritrol switches 91, 92,-and with a first set

of selector switches 93.and ‘94 for selecting sub--

stations.and a second set of selector switches 95
and 96: for selecting -the master stations. The
amplifiers are supplied: with suitable energizing
power through:. conductors 87. .

The mode of operation .of the communication
control switches at-the master stations is depend-
ent'upon whether a sub-station .or another mas-
ter station is selected.. . When -a. master station
is selected the communication control switch is
operated from its intermediate position, in which
it 'is-shown, to its lowermost position. In this
position, the loudspeaker at the master station is
connected to the -output of the amplifier of
another station for reception, and in the lower-
most position, the loudspeaker is connected to the
input-of the amplifier at that station for trans-
mission. - When a sub-station is selected, the

communication. control switch is operated be-.

tween its uppermost and lowermost positions.
In: the uppermost position, the loudspeaker at-the
sub-station is connected to the input of the am-
plifier and the -output of- the amplifier is con-
nected to the loudspeaker at the master-station.
In the lowermost position, the connections. of the
two loudspeakers to the amplifier are reversed.

Referring again to Fig. 3, it may be seen that
the communication: control switch 94 at station
I comprises four switch blades, 104, 102, 183 and
104. Blade 101 is adapted in the indicated posi-
tion of the switch to break the “B” supply circuit
which extends to the switch blade through con-
ductors. 105, thereby rendering the amplifier in-
operative.. In the uppermost position of switch
eI, ‘a reduced.“B¥ potential is supplied to the
amplifier through resistor 106, and in the lower-
most position, the: full “B” potential is supplied
to the amplifier, the. resistor 106 being cut out
of circuit and the “B”.supply circuit being com-
pleted through conductors 195 and switch blade
101, .Switch blade 102°is connected by conduc-
tor - 107 to loudspeaker ‘11, and in the indicated
position of switch 8I;. the loudspeaker: is con-
nected to-an . interstation conductor - 108 in-
dividual to- station |- for -the: reception - of
calls from other master stations. Switch blade
103 is connected by conductor 109 to the sub-
station selector switch:93. The selector switch
83 comprises a number of’individual switches
equal - to the number of sub-stations—three
in this case. The sub-stations are connected
to interstation conductors: 110, {if, and 1i3
individual thereto. Switch blade 104 is con-
nected by conductors 114 and (15 to the output
of the amplifier. The input of the amplifier is
connected by conductor 116 to the lowermost
fixed contact associated with switch blade 102 and
to the uppermost fixed contact associated with
switch blade 103. One terminal of each of the
amplifier input and output connections as well
as of the various loudspeakers is connected to a
common conductor 117. ) )

The master station selector switch 95 is also
shown to consist of a number of individual
switches  one less than the number of master
stations in the system. These switches are con-
nected by conductor 118 to the lowermost fixed
contact associated with switch blade 104. The
individual switches of  selector switch 95 are
adapted to connect conductor 118 to a conductor
{18 individual to station 2 and to conductors 120
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and (2! individual to other master stations of the
system, which stations, however, have not been
illustrated. S :

The apparatus and equipment at station 2 cor-
respond identically with -that of station | with
exception of the fact that the switch blade 102’
corresponding to switch blade 102 at station |
is connected to conductor 119, the conductor in-
dividual to station 2...- - . - _—

Communication: control switches .81 and 92
have two normal positions. - One normal position
is the position indicated, at which time the mas-
ter stations are conditioned for reception of calls
from ‘other master stations;, and the other nor-
mal position is the uppermost- position, at which
time the amplifier is rendered operative with a
reduced “B” potential for the reception of calls
from the sub-stations through the closed selector
switches 93. : B :

The operation of the system will first be de-
scribed with the master stations conditioned for
reception of calls from other-master stations, at
which time the communication control switches
81 and 92 occupy the indicated positions. In
the event station I desires-to communicate with
station 2, a selector switch is operated to connect
conductor (18 to conductor 119, and the communi-
cation control switch 91 operated to its lowermost
position, thereby to render operative the ampli-
fier 16 and to connect loudspeaker I to the in-
put of amplifier 16, and to connect the output
of the amplifier to conductor 119 which is con-
nected to loudspeaker 12 at station 2. In answer-
ing, the operator at station 2 first closes the
uppermost. selector switeh, which is associated
with conductor 188, and then operates communi-
cation control switch 92 to its lowermost position
To listen to the answer of the operator at station
2, the communication control switch at station
1.is returned to its indicated position. There-
after, communication in alternate  directions is
accomplished by alternate operation of the com-
munication control switches at stations | and 2
to their intermediate and lowermost positions.

In order to condition the system for reception
of calls from the sub-stations, the communica-
tion.control switches 93 or 94 are closed and the
communication control switches 91 or 82 oper-
ated to their uppermost positions. - When this is
done, for instance at station i, the amplifier is
rendered operative with reduced “B” potential
and loudspeaker {1 is connected to the output of
the amplifier for reception of messages from the
sub-stations which are connected to the input of
the amplifier. Loudspeaker I is connected to
the output of the amplifier through conductor
107, switch blade 102, and conductor 15. The
loudspeakers at the sub-stations are connected to
the input of the amplifier through the selector
switches 93, conductor 109, switch blade 103, and
conductor 1i6. Upon reception of a call, the
operator at station { may return the call by op-
erating the communication control switch to its
lowermost position, at which time loudspeaker
11 is connected to the input of amplifier 16, and
the output of the amplifier is connected to the
calling sub-station through conductors 45 and
(14, switch blade 103, conductor 109, and the
selector switch 93 associated with the calling sub-
station.

From the foregoing it may be noted that the
communication control switchés at the master
stations have two modes of operation and that
the mode of operation is dependent upon whether
or: not .the' communication is between master
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stations: or ja master station and a sub-station.
By utilization of two sets of selector switches, one
associated with each type of station, the operator
at any master station can readily determine the
proper mode of operation. .'Thus, confusion as
- t0 the proper mode of operation of the communi-
cation control switches is avoided.

It is to, be.noted that while only a compara-

tively. few stations have ‘been shown:in:each of

the émbodiments of the invention illustrated, it
should be understood that the number of sta-
tions: may:be multiplied to any. extent. desired.
Furthermore, while all of the stations illustrated
are of the type employing a common conductor,
it should be understood that the common con-
ductor may be eliminated and.that pairs of con-
ductors may be utilized for each station, in which
event . the various sw1tches Would be modified
accordmgly ‘

‘While the inverntion has been dlsclosed in con-
nection-with specific details of preferred em-
bodunents thereof it should be understood that
such. details are not intended to.be limitative of

10
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the invention 'except in so far as set forth.in the -

accompanying ‘claims,

25

Having .thus described my 1nvent10n Wha.t I

claim as new and desired. to secure. by Letters
Patent of the United States is:

1. A unit for use:at a station in an’ mtercom-
mumcatlng system of the loudspeakmg type, in-
cluding in-combination, an amplifier, a voice re-
producer, ‘and means:for connecting said voice
reproducer to .the output ‘of .said amplifier and
for rendering said amplifier operatlve with re-
duced “B”.potential.

2. A'unit-for use at a. statxon in-.an: intercom—

mumcatmg system, 1nc1ud1ng in combination, an .

amplifier; a source of primary power and a source
of “B” potential for said amplifier, a_voice: re~
producer, ‘“B” potential reducing means; and
~.switch: means for - connecting . said. voice  repro-
ducer. to-the output- of 'said amplifier and: for
rendering effective sald “B” potential- reducmg
means.

3. In sn mtercommumcatmg system of the

loudspeaking type; the combination including, an
amplifier having input and: output connections,
-a-source of ‘primary. power and a.source of ‘B”
potential :for -said. amplifier; a‘ loudspeaker-
microphone located in proximity to said ampli-
fier;, a loudspeaker-mxcrophone located remote
.from said. amplifier, “B” ‘potential reducing
means, and means including a manually -oper-
able: switch- and circuits associated @ with: ‘said
amplifier,: “B”.‘potential reducing means: and
loudspeaker_-mlcrophones controlled - by : said
-switch -for connecting the first of said loud-
‘speaker-microphones to the output and the sec-
. ond of said loudspeaker-microphones to the in-

put of the amplifier and- rendering: effectlve sa1d‘ :

“B” potential reducing means.
w:-4..In -an - intercommunicating system as set
‘forth in claim 3, wherein the switch and circuits
are:so arranged that in another position ‘'of the
switch: the connections. - of - the: loudspeaker-
microphones to the .amplifier are reversed and
full “B” potential is supplied to the amplifier.
5. In .an intercommunicating: system of. the
‘Joudspeaking type, the combination including, a
first :station-having a normally operative ampli-
fier; a ‘multi-position communication control
switch, a:loudspeaker-microphone and ‘amplifier
“B” potential reducing means, a’second: station
having: aloudspeaker-microphone; and circuits
associated : with said amplifier, loudspeaker-mi-
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crophones and - “B” potertial reducing means so
constructed and arranged with respect to said
control switch that in one position of the latter
the loudspeaker—mwrophones at the first and
second stations are conhected to input and out-
put of the amplifier and the “B” potentia] re~
ducing means is rendered effective and that in
another - position the connections of the loud-
speaker-microphones to the amplifier are re-
versed and full “B” potential is supplied to the
amplifier.

" 6. In an intercommunicating system “of . the
loudspeaking type, the combination 1nclud1ng,
first station having a normally operative ampli-
fier, a ‘multi-position communication control
switcli, a loudspeaker-microphone and amplifiex
“B” potential reducing means, a second station
having a loudspeaker-microphone, and 01rcu;ts
associated with said amplifier, loudspeaker-mi-
crophones and “B” potential reducing means so
constructed and arranged with respect to said
control switch that in one position of the latter
the loudspeaker-microphones at the first and
second stations are ‘connected to output and in=
put of the amplifier and the “B” potential re-

‘ducing means is' rendered effective and. that in

another 'position- the loudspeaker-microphones
are connected to the amplifier as aforesaid and
full “B” potential is supplied to the amplifier
and ‘in a third position the connections of’ the
loudspeaker-microphones to the amplifier are re-
versed and. full “B” potential is supphed to the
amplifier.

7.'In an mterconmmmcatmg system  of the
loudspeaking type, the combination including, a
plurality  of: stations each including a “loud=-
speaker-microphone, an amplifier, a source “of
primary power normally connected to said am- -
plifier, a source of “B” potential, “B” potential
reducing  means ‘and & communication .control
switch, interstation ecircuits between said sta-
tions, and means including the control switch at
each station’ and. cirecuits controlled thereby for
connecting ‘an interstation circuit to the input
of said a,mphﬁer the loudspeaker-microphone to
the output of the amplifier and for rendering
effective said “B” potential reducing means.

‘8. In an’ intercommunicating - system of the -

1oudspeaking type, the combination including, a

plurality of stations each having a-loudspedker-

.microphone, an’ amplifier, a source of primary

power normally connécted to said amplifier, a
source of “B” potential, “B” potential reducing

‘means, 'a communication control switch and a

station selector switch, and a number of com-
munijcation circuits equal to the number of Sta-
tions, the communication control "switches at
each station controlling circuits associated with
the amphﬁer “B” " potential reducing means,
loudspeaker-microphone ‘and' selector switch “so

‘that'in one position of the communication con-

trol switch and with. the selector switch con-
nected to an interstation circuit individual to the
station, that interstation circuit is connected to
the amphﬁer input, by said communication con-
trol. switch; the. “B” potential reducing means is

-effective and the loudspeaker-microphone is con-

nected to the output of the amplifier, whereby
the station is conditioned for reception at re-
diuced volume, and so that in another position
the loudspeaker-microphone is connected to the
output of the amplifier, the interstation circuit
is connected to the input of the amplifier through
said selector switch and the “B” potential reduc-
ing means is rendered ineffective, whereby .the




station is conditioned for transmission at full
volume,

9. In an intercommunicating system of the
loudspeaking type, the combination including, a
plurality of stations each having a loudspeaker-
microphone, an amplifier, a source of primary
power normally connected to said amplifier, a
source of “B” potential, “B” potential reducing
means, a communication control switch and 4
station selector switch, and a nurber of com-
munication circuits equal to the numbér of sta-
tions, the communication control switches at each
station controlling circuits associated with the
amplifier, “B” potential reducing means, loud-
speaker-microphone and selector switch so that
in one position of the communication control
switch and with the selector switch connected to

" an interstation circuit individual to the station,
that interstation circuit is connected to the am-
plifier input by said communication control
switeh, the “B” potential reducing means is ef-
fective and the loudspeaker-microphone is con-
nected to the output of the amplifier, whereby
the station is conditioned for reception at re-
duced volume, and so that in a second position
the loudspeaker-microphone is connected to the
output of the amplifier, the interstation circuit is
connected to the input of the amplifier through
said selector switch and the “B” potential reduc-
ing means is rendered ineffective, whereby the
station is conditioned for transmission at full vol-
ume, and s6 that in a third position the amplifier
is rendered inoperative by cutting off its “B” sup-
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ply and the loudspeaker-microphone is connected _

to the selector switch, whereby a selected station °

can be called through the amplifier at the se-
lected station after which the called station can
control the direction of communication by oper-
ation of the commumcatlon control ‘switch
thereat.

10. In an intercommunicating system of the
loudspeaking type, the combination including, a
station having a loudspeaker-microphone, an
amplifier, a4 source of primary power normally

connected to said amplifier, a source of “B” po-

‘tential, “B” potential reducing means, a commu-
nication control switch and a station selector
switch, a plurality of other stations provided with
loudspeaker-microphones and call switches, and

a number of communication circuits equal to the -

number of stations, the communication control
‘switch at said first station controlling circuits as-
‘sociated with the amplifier, “B” potential reduc~
ing means, loudspeaker-microphone ang selector

switch so that in one position of the communica- -

tion control switch and with the selector switch
connected to an interstation c¢ircuit individual to
the station, that interstation circuit is connected
to the amplifier input by said communication

‘control switch, the “B” potential reducing means : .

is effective and the loudspeaker-microphone is
connected to the output of the amplifier, whereby
the station is conditioned for reception at reduced
volume from said other stations upon operation
of the call switches thereat to connect the loud-
speaker-microphones to the circuit individual
said first station, and so that in another position
the loudspeaker-microphone is connected to the
output of the amplifier, the interstation circuit is
connected to the input of the amplifier through
said selector switch and the “B” potential reduc-
ing means is rendered ineffective, whereby -the
‘station is conditioned for transm1ss1on toa se-
lected other station.

11. Th an ‘intercommunicating system ‘of ‘the
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loudspeaking ‘type, the combination including, a
plurality of stations of the type having a loud-
speaker-microphone, amplifier, station selecting
means and a communication control switch, a
plurality of other stations of the type having a
loudspeaker-microphone, and interstation cir-
cuits between said stations, said communication
control switches being operable according to one
mode when communication is carried on with a
station of the first type and according to another
mode when communication is carried on with a
station of the other type, and each of said sta-
tions of the first type having separate station
selecting means for each type of station to assist
the operators thereat in properly operating the
communication control switch.

12, In an intercommunicating system of the
loudspeaking type, the combination including, a
plurality of stations each having a loudspeaker-
microphone, an amplifier, a switch controlling
the direction of communication and the “B” sup-
ply to the amplifier, and two groups of station
selector switches, a plurality of other stations
each having a loudspeaker-microphone, one of

: said groups of selector switches being associated

with said first mentioned stations and the other
with said other stations, interstation circuits be-
tween said stations, said communication control
switch being so constructed and arranged in-cir-
cuit with the loudspeaker-microphone, amplifier,
“B”-supply - controlling means, and groups of se-
lector switches, so that when one of said first
‘mentioned stations is selected the communication
control switches at the stations are alternately
operable between two positions for reception and
transmission, the transmission being through the
amplifier at the transmitting station, and so that
when one of said other stations is selected the

-communication control switch -at the selecting
40 -station is alternately operable between one of
© said two and a third position for reception and

transmission through the amplifier at the select-
ing station.

13. In an intercommunicating system -of the
loudspeaking type, the combination including, a
plurality of master stations each having a loud-

-Speaker-microphone, an amplifier, a switch. con-

trolhng the direction of communication and also
‘operable to supply full or reduced “B” potential

‘te or cut off the “B” supply to the amplifier, and

two groups of station selector switches, a plural-
ity of sub-stations each having a loudspeaker-
microphone, one of said groups of selector
switches being operable to select master stations
and the other to select sub-stations, interstation
circuits between said stations each of which is in-
dividual to a station, the communication control
switch 'at each station being so constructed and

-arranged in circuit with the loudspeaker-micro-

phone, amplifier, “B” supply controlling means,
selector switches and interstation circuits that
in one position the loudspeaker-microphone is
is-connected to the interstation circuit individual

“thereto -and the amplifier “B” supply is cut off,

whereby the master station is conditioned for re-
ception of calls from other master stations, so
that in another position the loudspeaker-micro-
phone is connected to the input of the amplifier,
full “B” potential is supplied to the amplifier and
the output of the amplifier is connected to both
groups of stations selector switches, whereby the
station is conditioned for transmission of mes-
sages to other stations, and so that in a third
position the loudspeaker-microphone at the mas-
ter station is connected to the output of the am-



BEST AVATLABLE COPY

2,280,280

plifier and the selector switches associated with
the sub-stations are connected to the input of the
amplifier, whereby the master station is condi-
tioned for reception from sub-stations.

14. In an intercommunicating system of the
loudspeaking type, the combination including, a
pair of stations each provided with an amplifier,
3 source of primary power to which the amplifier
is normally connected, amplifier “B” potential
reducing means, a loudspeaker microphone, a
communication control switch and station se-
lector switch means; and interstation circuits be-
tween said stations; the communication control
switch at each station being constructed and ar-
ranged with respect to the amplifier, “B” poten-
tial reducing -means, - loudspeaker-microphone
and selector switch means so that in a normal

position the amplifier is supplied with reduced

7
«B" potential, an interstation circuit is connected-
to the amplifier input, and the loudspeaker-mi-
crophone is connected to the amplifier output, so
that in a second position the amplifier output is
connected to an interstation circuit through the
selector switch means, the amplifier input is.con-

‘nected to the loudspeaker-microphone, and the
 amplifier is supplied with full “B” potential, and
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so that in a third position the amplifier “B” sup-
ply is cut off and the loudspeaker-microphone
connected to an interstation circuit, whereby one
station can call another by operating the com-

“ munication control switch thereat to its third po-

sition, after ‘which the called station can control
the-direction of comrhication by operation the
communication control switch thereat between
its first and second positions.

RICHARD H. CAMPBELL,




