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Norman FL. Reeve, Racine, Wis., assighor {o Web-
ster Electric Company, Racme, Wls a corpera-

tton of Delaware :

‘Applieation June 7,
22 Claims.

The present invention relates to communica-
tion systems and mere particularly to a new and
improved system of program distribution from
a central station to a plurality of outlying sta-
tions, combined with means for paging the out-
lying points from the central station.

One of the objects of the present invention re-
gides im the provisicn of a new and Jmmoved
system: of program distribution.

A further cbiect of the invention is the pro-
vision of a new and improved system of program
distribution and monitoring, and likewise in the
provision ¢f an arrangemesznt whereby the mon-
itor speaker is utilizable to test the operation of
vnrxous ampl ﬁers included in the system.

v further object of the present invention re-
and improved ar-
rangement for automatically. cuiting out the
monitor speaker when announcements are being
made locally, thereby to prevent feed-back.-

A further object of the present invention re-
sides in the provision of a new and iraproved.ar-
rangement. for calling all the outlying stations,
which stations may be.connected to-either of two
program channels or “off” channel, and in which

1941, Serial No. 397,117.
(CL 179—2)
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a monitor speaker is.cut out to prevent feed- back '

when the stations are so called. - R
Another object .of the invention ig to pxovxde a
new and improved arrangement for calling a plu-
rality of outlying stations wherein an emergency
call switch is provided to take precedence over
program selector switches and wherein the call

is sent to all stations even though the cutput of

the amplifiers included in the systen is discon-
nected from the channels and connected -te a
monitor speaker.

‘Other objects -and aavaumges of the plegent
invention will become -apparent from the -¢nsu-
ing description; in the course of which reference
is had to the accompanying drawings in which
Figures 1 and 2 are partial diagrammatic repre-
sentations of one embodiment of the invention.
The two figures, when laid side by side, illus-
trate the apparatus at the central <mt10n as a
whole.

Referring now to the figures, 1t may be noted
that the central station equipmen £ iz indicated
as & whole by reference character i8, The out-

1lying stations have not been illustrated, but each

of these has three ‘channels leading to it fiom
the central station.  Two of these channels, in-

.dieated by refercnce chaxa\,ters { and 2, are

program channels and the thnd channel 3 is the
previously referred to “off” channal. The out-

" lying stations each have a loud. speaker -and a
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leading to channel I,

‘parallel.

sdector switch for connec’cmnr the loud speakd
to any of the three channelu The speaker and
selector switches may be arranged as illustrated
in the .co-pending application of Richard H.
Campbell, Serial No. 387,098, filed June 7, 1841,
assigned to the assignee of this application.
Before proceeding with a detailed description
of the circuit arrangement, it may be well briefly
to consider the salient elements of the system.
There are g plurality of program sources which
may be dirvected to either or both of the program
channels and cther program sources which may
be directed to but cne or the cther of the chan-
nels. The program sctrces are illustrated in
Figure 1 and upon reference to this figure, it may
be . noted . that these mﬂmde a pb’mo“raph 12,
radios R—! and R—2, g radio st:z.tvor' studio 14,

.and a remotely loz:ftcf‘ microphone 1§ connected
to a pre-amplifier 2.

In addition, thers is pro-

vided a local microphone 28 (that is, one located

at the central station) connected to a pre-am-

plifier 22 through which anncuncements may. be

‘made to stations over each or both.of the chan-

nels and which is also used 1or caliing all the

" gtations.

The ap‘aaratus st the central station includes
two banks 24 and 26 of program selector switches
and an “emergency-call” switch £8, preferably of
the key type. The former are operable to con-
nect the program sources to an input circuit 30
and an input circuit .22
leading to channel 2, except when the emervency
call switch 28 is operated. When the latter is
operated, relays 34 and 26 are effective to.con-
nect the local microphone 290 directly to both in-

put circuits.

The input circuits 30 and 32 lead to apparatus
included within the dotted lines 34 and 36, al-
though that within the latter has not been iilus-

trated as it is identical with that in the former
which is associated with input circuit 38.

The
input circuit 33 leads to a driver amplifier 38,
the output of which is connected directly through
3 driver amplifier test key 48 to the inputs of
power amplifiers 42, 44, and 46, connected in.
The outputs of the latter are con-
nected through test keys 48, 58, and 52 to an out-

‘put bus line 54.

The cutput- bus hne leads toc a momtox test

jack 56, to a monitor control switch 58, .and fo a

monitor control relay 68. The monitor speaker
is mdlcated by the reference- character 62 and it

is connected through a circuit 64 to a monitor
.switch 65, the purpose
_Wlll be descr1bf=d hereinafter.

and functioning of wlnch
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Channel 1 is connected to the monitor control
switch 58, through a branch circuit 6 to the
monitor contrcl relay, and through another
branch circuit 78 to a relay 12 operable simul-
tancously with relays 24 and 3% to connect in
parallel channels {, 2, and 3.

Returning now to a detailed description of the
circuits, and particularly to Figure 1 and the
program. sources, it may be noted that the
phoncgraph 12 is connected through a- circuit
14 to key switches 16 and 78 in the banks of
switches 24 and 26, respectively. The studio 14
is similarly connected through circuit 80 to key
switches 82 and 84. Radio R—I is connected
directly to key switch €6 in bank 24, and radio
R—2 is connected to key switch $8 in bank 25.
It may be scen, therefore, that the radio pro-
grams may be supplied only to the circuits to
which the two banks cf switches 24 and 26 are
connected, namely, channels | and 2, respec-
tively. The remotely located microphone I8 is
connected through circuit 99 to key switches 92
and 54 in the banks of switches 24 and 26, re-
spectively. The local microphone 28 is connect-
ed to key switches 96 and (63 in the respective
banks, through a circuit including conductors
102, the normally clcsed key switch 184 of the
emergency call switch 28, and conductors 106
and 108.

The key switches associated with all the
sources except the local microphone and the
emergency call switch are all identical and
comprise pairs of fixed and movable blades. The
switches associated with the local microphone
include, in additicn to the pairs cof fixed and
movable blades, a third fixed and movable blade
defining switches 110 and 112 controlling the
monitor relay 69 associated with channel I, and
a similar relay associated with channel 2 in the
manner hereinafter to be described. All the
switches of bank 24 are connected to a common
circuit 114 connected to input circuit 30
through the movable switch blades 16 and fixed
blades 118 of relay 384. In like manner, the
movable blades of the switches of bank 26 are
connected to a common circuit 120, connected
to input circuit 32 through the movable and fixed
blades 122 and 124 of relay 36.

When the emergency call switch is operated,
the local microphone 20 is disconnected from its
associated switches in banks 24 and 26 by switch
104, and is connected to both input circuits 30
and 32 through circuit 126, the fixed and mov-
able switch blades 128 and (16 of relay 34, and
the fixed and movable switch blades 130 and 122
of relay 36. 'The emergency call switch when
cperated is effective to energize the windings 134
and 136 of the relays 34 and 36, as well as the
winding 138 of the output paralleling relay 12
which is connected in paralle] with the former
through a circuit 140. This energization of the
relay windings is effected by movable switch
blade 142 of the call switch. The windings of
the monitor control relays 60 are energized at
the same time through a circuit including the
movable switch blade 148 cf the emergency call
switch.

The three first mentioned relays are connected
upon operation of the emergency call switch to
power lines (46 through the switch blade 142,
The positive terminal of the power source is
connected by conductor 148 to movable switch
blade 142 and thence to one terminal of each
of the relay windings to conductor 153. The
other terminal of each winding is connected to
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the negative terminal of the power supply by
conductor 152. The windings 154 of tlie monitor
control relays 68 are connected to the source of
power upon operation of the emergency call
switch through circuit 156, one conductor of
which is connected directly to the negative power
supply line, and the other to a conductor {58
connected to the fixed switch blade 139 assc-
ciated with movable switch blades 144. The lat-
ter is connected through conductor 143 to the
positive power supply line. The conductor {38
is connected also to the fixed blades associated
with the movable blades 13 and (12 cf the
switches controlling the connection of the local
microphone to the input circuits. The movable
blades 110 and 112 are connected by a conductor
162 to the conductor 148 leading to the positive
power supply line. It may be seen, therefore,
that the monitor contrcl relays are energized
when the local microphone is used either as a
program source over one or the other of the
channels, or for making an emergency call to
all the stations.

The amplifier test kéys 43, 43, 50, and 5%, and
the monitor key 66 are provided for the purpose

f testing the driver and power amplifiers. To
test the driver amplifier 38, the test key 43 is
depressed, thereby disconnecting the output of
the driver amplifier from the inputs of the power
amplifiers and connecting it to a driver test jack
164 adapied to receive a suitable instrument for
indicating the output of the driver amplifier.

To test the power amplifiers, it is necessary to
operate the monitor key 66 at the same time as
the test key of the particular amplifier is oper-
ated. The amplifier test keys normally conneci
their respective amplifier outputs to the common
output bus line §4 and, when depressed, connect
the output to a test line 166 bridged by a load
resistor 168. When the monitor key €% is de-
pressed, the test line 166 is connected to cireuit
64 and thence through a volume control {79 and
a transformer 172 to the monitor speaker 2.
The described arrangement provides a simple
and easily operable arrangement for testing the
outputs of the various amplifiers.

The monitor control switch 58 normally con-
nects the common output bus line 54 to channel
| through the simultaneously movable switch
blades 174 and the associated fixed switch blades
i16. At this time, the monitor speaker is dis-
connected both from the channel | and frem the
common output bus line. If it is desired to con-
nect the monitor speaker to the output bus line,
the movable switch blades 174 are moved up-
wardly into contact with the fixed switch blades
178. When so operated, the channel { is dis-
connected from the output bus line and the latter
is connected to the monitor speaker through the
movable and fixed switch blades just referred to,
circuit 180 leading to the monitor conirol relay
60, the movable blades 182 and fixed blades 184
of the latter, and a circuit 186 leading to the
monitor key 66 and the speaker circuit 64. When
it is desired to connect the monitor speaker to
both the output bus line and to channel I, the
simultaneously movable switch blades (88 of the
monitor control switch 58 are brought into en-
gagement with the fixed contacts 180. The
former are connected to the bus line and the
latter to circuit 180 and thence through the con-
tacts of the monitor -control relay 64 to the
monitor speaker as just described.

When the emergency call switch is operated,
the monitor speaker is cut out by the relay 60.
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Tlie latter disconnects the monitor circuit 186
from the monitor control switch. by disengage-
" ment of blades 182 and 184, and connects the
outpbut .bus line 54 to channel | through the
fixed and movable blades 182 and 194, and the
Lranch- circuit 83. The same result is obtained
whenever the local microphoene is used since the
menitor control relays are operated-also upon
actuation of the switehes for connecting the
local mmrophone to elther one or both of “the
channels.-

When the emergency call sw1tch is opelated
it will be remembered that the output paralleling

relay 12 is also operated. This relay, when op-.

erated, serves to ‘parallel channels ft, 2, and 3 ‘so
that thie local microphone 28 is connected to all
three channels through the sets of amphﬁers
associated with both channels ' and 2.

Trom the foregoing detailed description of the
circuits, it may be noted that the central station
is normally conditioned ‘to transmit either pro-
grams or annhouncements over eithier or both
channels. Assuming, for instance, that it is de-
sired to place a radio program obtainable from
radio R—I on channel I, and a program obtain-
able from radio R—2 on channel 2, then it is
simply necessary for the operator at the central
station to close switches 66 and 88, respectively.
The radio programs are thereby supplied to the
channels through the input circuit, the driver
and power amplifiers, the output bus line, and the
michitor control switch associated with each of
the ciiannels. In a similar manner, the phono-
giraph, studio program, or program announce-
ments obtainable through the remotely located
microphone {6 may be supplied on either or both
channels since these program sources are con-
nected to switches in both banks of switches 24
and 28. Announcements may be likewise sent
over the local microphone 20 over channel | by
operaticn of switch 96, or over channel 2 by
operation of switch 112, When either of these
switches is operated, the local microphone is
connected to the output line through the same
circults .as the programs. and, at the same time,
both the menitor control relays 68 are operated
thereby to disconnect the monitor speakers in
case thie monitor control switches 58 are in posi-

tions connecting the moenitor speakers either to

the output bus:lines 54 of the power amplifiers
or -to the bus lines and channels. It should be
noted that when the local microphone is. used,
the channel is connected to the bus line -even
through the monitor control switch 58 be'in a
position to disconnect .the bus line from  the
channel and connect it to the monitor speaker.

The emergency call switch takes precedence

over the other program sources so that it is not.

necessary to operate any-of the switches asso-
ciated with thie latter when it is desired to make
an emergency call.- When the ‘emergency call
switch is operated, the local microphone is con-
nected to ‘both input circuits 38 and 32 upon
operation of relays 34 and 36. At the same time,
the program sources are disconnected by opera-

tion of the relay. The emergency call switch also

energizes the monitor relays 86 and the output
paralleling relay 12 through circuits previously
described. As a censequence, an-emergeney call
may be.made without regard to the position of
the other program selector switches and through
both. channels so that the call is heard at the

outlying  stations  irrespective . .of whethér .the ¢
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loudspeakers thereat are connected to ckmnnel t
channel 2, or the “off”” channel 3. .

“The emergency :call is sent. to the outlymg
sta;tmns also, even. thowgh the myonitor speakeér
alone be connected to the ouput bus line 54,
This takes place as a result of the operation of
the moniter controj relays 88, the same as - when
the local mmmphme is used throngh one of the
normal c¢hannels. -

While oniy & smgfe embodlment of the presernt
invention has been deéscribed, it should be under-
stood that this- emnbodiment is not to be con-
strued as limitative of the myvention but merely
as "illustrative of- i3 primciples, and ‘that ‘the
scope of the- mventm is deﬁned in the appended
ciaims.

Having thus descnbed my’ m*mtm what ¥
ciaim-as Hew ghd desire to sechare by I.etters Pat-
ent of, ‘the United States is: -

1. In a -program distributing: and ealting sys-
tem, - the combinationr -including,’ ampitfying
means, switch means for selectively conrecting
programnr sources to said ampfifying means, a caft-
ing ‘microphone, and mearts imcluding a switch
and a relay controlled thereby for disconnecting
a selected program source from said amplifying
means and connecting said microphone thereto.

2. In g program- distributing and caling sys-
tem, the combination inctuding, amplifyine
means, a calling microphione; switch means for
selectively connecting program sources or satd
microphone to said amplifying means- through
ohe circuit, and means inchiding other switch
means and z relay controlled thereby for discon-
necting said first mentioned switch means from

said amputymg ‘means and connecting satd mi-

crophone to sald ampﬁrying means through an-
other cireuit.

."In a program distnbutmg and calling sys-
tem the combination - inchiding, aniplitytrng
means in one chamnnel, amplfying means in an-
other channel, switch means associated with each
channel- for: connectmg program sources to the
ovmphfymg means in said channels, g calling mi-
crophone, and means fnctuding 4 switch and re-
lays controlléd thereby for disconmecting selected
program scurces from safd ‘amplifying means and
connecting. said microphorre to the’ ampnrymg
means in both said channels:

4 In a program distributing and callmg Sys~
inctudirtg; ampﬁfymg
means in one - charmel, amplifying means in an-
other chanmel, switch means associated with each
channel for connecting program sources to the
amphfymg means in said channels, a calling mi-
crophone, means including a switch and retays
controlled thereby for disconnectmg selected pro-
gram. sources from said amplifyinig means and
connecting said microphone to the amplifying
means in both said channels, and means includ-
ing another relay controlled by said switch for
connecting in parallel the output ends ‘of both
said channels. )

‘5. In 4 program distributing system, the com-
bination mcIudmg, a distrlbuting cha.nnel includ-
ing amplifying means, an “off”” channel switch
means associated w1th sald distributing channel
for connectmg oy ogram. sources to said amphfy-
ing means, a calling mwrophone means mclud—
ing a -switch and a relay controiled thereby for
disconnecting selected program seurces from said
amplifying means and connecting said micro~
phone thereto, and means including another re-
lay controlled by said switch.for connecting said
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“off” channel to the output end of said distribut-
ing channel. .-~

6. .Ina program chstnbutmg and calling sys-
tem, the combination including, first and second
distributing. channels each including amplifying
means, switch means associated with each chan-
nel- for connecting program sources to the am-
plifying means in said channels, an “off” chan-
nel, a calling microphone, means including a
switch - and ‘relays controlled thereby for dis-
connecting selected program sources from said
amplifying. means and connecting said micro-
phone to the amplifying means in both said chan-
nels, and means including another relay con-
trolled by said switch for. connecting in parallel
said “off” channel and the output ends of said
distributing channels..

T..In g program dlstnbutmg and calling sys-
tem, the combination mcludmg, first and second
distributing channels each including amplifying
means, a calling. mwrophone means including
swrtches assoc1ated with each channel for con-
necting program sources or said calling micro-
phone to the amphfymg means through chan-
nel input circuits, and means including a switch
and relays controlled thereby for disconnecting
sald switches from said amplifying means and
connectmg sa1d calling microphone to both am-
plifying means “through another circuit.

8. A system accordmg to claim %7, including
another relay controlled by said last mentioned
switch operable to connect in parallel the output
ends of both said channels. .

9. A system according to claim 7 including an
“off” channel and,. another relay controlled by
said 'last mentioned switch for connecting in
parallel the “off” ‘channel and the output ends of
both of ‘said distributing channels.

10. In a program distributing system, the com-
bination. including, a distributing channel in-
cluding amphfymg means, a monitor loudspeaker
connected to the .output of said amplifying
means, a microphone located in proximity to said
loudspeaker, switch means for connecting said
microphone to said amplifying means, and means
including a relay controlled by said switch means
for sxmultaneously diséonnecting said loud-
speaker from said output.

11. Ina program distributing system the com-
bination including, a distributing channel includ-
ing amplifying meéans, a monitor loudspeaker
connected to the output of said amplifying means
and to.the output end of said channel, a micro-

hone located in, prox1m1ty to said loudspeaker,

smtch means for connecting said microphone to :

Sald amphfymg means, and means including a
relay controlled by said switch means for simul-
taneolsly drsconnectmg said. loudspeaker from
sald output and output end of said channel.

12, In A program distributing system, the ccm-
bmatron 1nc1ud ng, a distributing ¢hanne] includ-
ing . amplrtyrng means, a4 monitor loudspeaker,
switen ‘'means” operable to connect said loud-
speaker to the ocutput of said amplifying means
or to both said output and to the output end of
said channel a mrcrophone located in proximity
t0 'said loudspeaker switch means for connecting
said’ microphorie’ to 'said amplifying means, and
means including a relay ‘controlled by said switch
means: for ‘simultanecusly - disconnecting said
loudspesker from both said’output and the out-
put-end of said channel and connecting said out-
put to'the: output end-of said channel.

13. In-a-program distributing system, the com-
bination including; a distributing channel includ-
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ing amplifying means, a monitor loudspeaker
connected to the output of said amplifying means,
a microphone located in proximity to said loud-
speaker, switch means for connecting said micro-
phone to said amplifying means, and means in-
cluding a relay controlled by said switch means
for simultaneously disconnecting said loudspeaker
from said output and for connecting said ocutput
to the output end of said channel.

14. In a program distributing and calling sys-
tem, the combination including, first and second
distributing channels each including amplifying
means, manitor loudspeakers connected to the
ocutputs of each of said amplifying means, a
microphone located in proximity to said loud-
speakers, separate switch means for selectively
connecting said microphone to the amplifying
means in both channels, and means including
relays controlled by each of said switch means
for simultaneously disconnecting both said loud-
speakers from said outputs.

15. In a program distributing and calling sys-
tem, the combination incliiding, first and second
distributing channels each including amplifying
means, monitor loudspeakers connected to the
outputs of each of said amplifying means, a
microphone located in proximity to said loud-
speakers, scparate switch means for selectively
connecting said microphone to the amplifying
means in both channels, and means including
relays controlled by each of said switch means for
simultanecusly disconnecting both said loud-
speakers from said outputs and connecting each
of said outputs to the outgoing end of its dis-
tribution channel.

16. In a program distributing and calling sys-
tem, the combination including, first and second
distributing channels each including amplifying
means, monitor loudspeakers for each channel,
separate switch means operable to connect said
loudspeakers either to the output of the amplify-
ing means or to said output and the outgoing end
of its associated channel, a microphone located
in proximity to said loudspeakers, other switch
means for connecting said micophone to -the
amplifying means in either channel, and means
including relays controlled by said other switch
means. for connecting the outputs of both of said
amplifying means to the outgoing ends of their
respective channels.

17. In a program distributing and calling sys-
tem, the combination including, first and second
distributing channels each including amplifying
means, monitor loudspeakers connected to the
outputs of each of said amplifying means, a
microphone located in proximity to said loud-
speakers, switch means for selectively connecting
said microphone to the amplifying means of
either of said channels, other switch means
for connecting said microphone to the ampli-
fying means of both said channels, irrespec-
tive of the positions of said first switch means,
and means including relays associated with each
loudspeaker controlled by both said switches for
disconnecting both said loudspeakers from said
outputs.

18. In a program distributing and calling sys-
tem, the combination including, first and second
distributing channels each including amplifying
means, monitor loudspeakers connected to the
outputs of each of said amplifying means, a mi-
crophone located in proximity to said loudspeak-
ers, switch means for selectively connecting said
microphone to the amplifying means of either of
said channels, other switch means for connect-
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ing said microphone to the amplifying means of
both said channels, irrespective of the positions
of said first switch means, and means including
relays associated with each loudspeaker controlled

by both said switches for disconnecting both said.

loudspeakers from said outputs and simultaneous~
ly connecting said outputs to the outgoing ends
of their respective. channels.

19, In a program distributing and calling sys-
tem, the combination including, first and second
distributing channels each including amplifying
means, monitor loudspeakers for each channel,
switch means associated with each connecting
in one position the outputs of the amplifying
means to the outgoing end of its associated chan-
nel, said switch means being operable to a second
position to connect said loudspeakers to the out-
puts or to a third position to connect said loud~
speakers to both the outputs and outgoing ends
of said channels, a microphone located in prox-
imity to said loudspeakers, switch means for
selectively connecting said microphone to the
amplifying means of each of said channels, other
switch means for connecting said microphone
to the amplifying means of both said channels
irrespective of the positions of said second switch
means, and means including relays in said chan-
nels controlled by said second and third switch
means for disconnecting said loudspeakers and

connecting the outputs of the amplifying means

to the outgoing ends of said channels irrespective
of the position of said first switch means,

20. In a program distributing and calling sys-
tem, the combination including, first and second

distributing channels each including an input 3

- circuit, amplifying means, an output bus line and
an outgoing circuit, an “off” channel, a local
microphone, other program sources, selector
switches in each channel for connecting said pro-
gram sources or lecal microphone to the input
circuits of either or both amplifying means, the
cennections to each of said amplifying means in-
cluding a relay having normally closed switches,
said relays also having normally open switches for
providing alternate connections to the input cir-
cuits, said switches being connected to the local
microphone, other switch means normally con-
necting said lccal microphone to its said selector
switches and operable in an “emergency call”
position to disconnect said local microphone from
its selector switches, said other switch means in-
cluding means for operating said relays in its
“emergency call” position, whereby said micro-
phone is connected to the input circuits of both
said amplifying means, monitor loudspeakers for
each channel, monitor control switch means lo~
cated betwesn the bus line and outgoing circuit of
each of the distributing channels, said switch
means connecting the bus lines to the outgoing
circuits in one position, connecting the monitor
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speaker to the bus lines only in a second position
and connecting the monitor speaker to the inter-
connected bus lines and outgoing circuits in a
third position, a monitor speaker control relay in
each channel having normally closed switches for
connecting the monitor speaker to monitor con-
trol switch means, which switches are opened
upon operation of the relays, and having nor-
mally open switches closable on operation of the
relays to connect the bus lines to their associated
channel outgoing circuits, said monitor control
relays being operable upon operation of the se-
lector switches connecting the local mirophone

“to either of said amplifying means or upon. op-

eration of said other switch to connect said
microphone to both said amplifying means,
whereby the monifor speakers are cut out by
opening of the normally closed switches of the
relays to prevent feed back, and the bus lines are
connected directly to the outgoing ends of their
respective channels irrespective of the position of
the monitor control switch means, and a relay
having normally open switch means for connect-
ing in parallel said distributing and “off” chan-
nels, said relay being operable to close said switch
means by said “emergency call” switch, whereby,
when the latter is operated, all three channels are
connected in parallel to the outputs of the am-
plifying means in the two distributing channels.

21. In a sound amplifying system, the combi-
nation including, a plurality of amplifiers having
their outputs connected to a common line, switch
means in each of said connections normally com-
pleting said connections and operable to connect
said cutputs to a second common line, a monitor
loudspeaker, switch means normally disconnect-
ing said loudspeaker from said second common
line and operable to connect it thereto, whereby
the outputs of said amplifiers may be selectively
directed to said loudspeaker by operating said
last mentioned switch means and the switch
means individual to the amplifiers.

22. In a sound amplifying system, the combina-
tion inciuding, a plurality of amplifiers having
their outputs connected to a common line, switch
means in each of said connections normally com-
pleting said connections and operable to break
said connections -and to connect said outputs
to-a second common line, a monitor loudspeaker,
switch means normally connecting said loud-
speaker to said first common line and operable
to connect it to said second common line, where-
by the monitor loudspeaker is normally connected
to the common output of all said amplifiers and
may be connected to the cutputs of the individual
amplifiers by operating said last mentioned switch
means and the switch means individual to the
amplifiers.
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