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PATENT OFFICE

JOHN J. KUEN, OF ELIZABETH, NEW JERSEY, ASSIGNOR TO WESTERN ELECTRIC COM-
PANY, INCORPORATED, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK

B TRANSMISSION SYSTEM

. Application flled July 2, 1923. Serial No. 648,938,

This invention relates toa transmission sys-
tem wherein music, speech or other signals
broadcasted as guided or unguided waves

with or without carrier waves are received;

amplified and distributed to head phones,
loud speakers or other receiving devices: lo-
cated in the various apartments of an apart-

ment house or hotel or in the various offices

or rooms of an office building, bank, factory
or other building. = . AR
The invention contemplates a central re-

ceiving station at which radio frequencies
_modulated in accordance with signals may be

received -and the signals detected therefrom,

‘or signals such as speech or music incoming

over a telephone circuit from a distant sta-

- tion, such as a speaker’s platform or a studio,

o
Wt

3¢

(2]
W

40

mav be received. The radio frequencies may

be unguided such as those radiated through-

the ether from a radio transmitter, or guided
such as those transmitted over wires. The
sienals, however obtained at the receiving
station. are amplified and then distributed to

various stations loeal to the central receiving.

station. Such distribution may be effected in
various ways. For example, in a building of
several floors on each of which are s plu-
rality of rocms in each of which is located a
local receiving device, conductors individual
to each loenl receiver may extend therefrom
to the central Teceiver; or there. may be ptro-
vided bns bars having connected thereto sub-
bus bars from which extend conductors in-

dividnal to each of a plurality of local stations
* served thereby. There may be a set of sub-
hus bars for each floor or portion thereof, or -
for the rooms having the same relative posi-

tirm on the various floors. ,

The individual local stations may be con-
nected permanently to the central recelving
station or connected thereto nnder control of
either the central station or the local sta-
tions whenever service is desired.

Should itrouble develop on an Individual
Yine. suh-bns bars or main hus bars. the sec-

-.tion on which there is trouble may be discon-

pocted from the svstem and & compensating’

load substitnted therefor and service con-
titmad to the other stations withont interrun-

“tion until the section is cleared of the trouble.

The volume of the sig’nalls‘ delivered to the - 4

local stations may be ¢ontrolled simultareous-
ly from the central station or individually
from either the central or local stations.

The invention further contemplates a re- 55

celving system wherein a plurality of radio -
frequencies of different wave lengths. each
modulated by ditferent messaces mav be re-
ceived. amplified and _distributed so as to be

- Permanent connections from each radio re-
ceiver to each local station may be provided,
so that the Jocal receiver mav be connected to
any desired radio receiver at the will of the

.available to the various loeal stations. 60

cecuvant of the individual room. Or means 65-

may be provided at the central station where-

-by the attendant upon request from a Ioeal

station mavy connect such local station to the
desired radio receiver. In the latter case the
number of conductors extending from the 7
centralstation to the local stations is very ma-
terially reduced. '

Inthe case where the connection of the local
station to any desired radic receiver is vnder

o .

control of the central station attendant, each 75

of the radio receivers and associated ampli-
fving . equipment may develop sufficient
volume to supply all of the local stations or
only a.portion thereof. Tn case a radio re-

ment can serve only a portion of the local

ceiver and its assoclated amplifyine equip- 50

stations. only a total number of local sta- -

tions renresenting the capacity of snch equip-
ment should be connected thereto at the same
time. ’ o : .

If the program being received en a radio
receiver of such limited capacity is particu- -
larly good more than the proper number of
local stations mav desire to ba connected

thereto at the same time. Totake care ofsuch 90

a contingency where there is a waliing list
for connection to a radio recelver of limited
capacity, a sienaling arrangement is provided
whereby when = Tocal station disconnecis

from such o radio receiver.a signal st the 5

central station operates to notify the attend-
ant of that fact. Oue of the local stations
on the waiting list may thereupon be con-
nected in place of the station which discon-
nected, - - ‘ ’

100 -
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- In the drawings:

.

Fig. 1 shows diagrammatlcany 2 b'ui}ding
equipped with the signal receiving system

wherein the signals are distributed to the
various rooms by sub-bus bars extending ver--

tically and each serving the rooms having the
same location oneachfloor. - = . . o
Fig. 2 shows an arrangement similartothat
of Fig. 1 but differing therefrom in that each
set of sub-bus bars serves all rooms or,a por-
tion thereof on the same floor.
Fig. 3 shows diagrammatically the central

- réceiving and amplifying circuits and appa-

ratus. ’ : : ‘

Fig. 4 shows diagrammatically circuits and
apparatus for distributing the amplified re-
ceived signals to the local stations, the con-

. nection to the central receiving apparatus
.being controlled at the local stations.

30

Fig. 5 shows diagrammatically a distribut-

ing svstem wherein the volume of the signals
delivered to each set of sub-bus bars is con-
trolled from the central station. ,

. Fig. 6 shows diagrammatically an arrange-
ment for clearing trouble from the distribut-
ing system. o T

Fig. 7 shows diagrammatically a receiv-

‘ing and distributing system wherein radio
signals of three different wave lengths are

received and distributed.

Fig. 8 shows diagrammatically 2 rotary

" switching arrangement at the central station

for connecting a local station to any one of

- the central signal receiving sets. -

~ceived signals.

56

€0

Fig. 9 shows an arrangement whereby a

local station may connect the local receiver:

directly to any one of the.central signal re-
ceiving sets. '

Fig. 10 shows an. arrangement somewhat
simnilar to that of Fig. 8 with the addition of
means for regulating the volume of the re-

Fig. 1 represents a
with o radio receiver, and circuits and ap-
paratus for distributing the signals to the
various rooms or apartments 2. . ,

An antenna 8 mounted on the roof of the
building is connected to a radio receiver 4
wherein the signals are detected. The de-
tected signals are impressed upon an ampli-
fier 5. The amplified signals are then dis-
tributed to the individual signal receivers 6
located in the individual rooms or -apart-
ments. R . : _

In distributing the signals, the amplified
detected signals are impressed upon a set of

main busbars 7 (represented Ly a single line)

which extends around the building, so that

each of the sets of sub-bus bars 8 connected:

thereto may serve rooms or apartmeuts on

the different floors located one above the

other.

or apartments may be provided with a signal

building 1 equipped-

A building of any size and number of rooms

1,733,800

receiving and distrii)uting system of the

character disclosed herein.

The arrangement of Fig. 2 is similar to that
shown in Fig. 1, but differs therefrom prin-
cipally in the manner of distributing the am-
plified detected signals. The sets of main bus
bars T extend vertically and each of the sets
of sub-bus bars 8 serves all of the rooms or
apartments on a floor. : ’

The radio receiver 4 and amplifier 5 which
are merely indicated in Figs. 1 and 2 are
shown more in detail in Fig. 3, wherein is
shown switch means whereby the radio re-
ceiver {indicated generally by 4) may be cou-
pled to either an aerial antenna 3 or on a loop
antenna 9 to receive radio signals and then de-
liver the detected signals to the coupled am-
plifier 5. ' -

" The antenna 3 has in series therewith a

switch 10, variable tuning condenser 11 and
the primary of a coupling coil 12, whose sec-
ondary is connected by switch 13, in a tuned
loop circuit including a variable. condenser

"14 2nd a loading inductance 15. When the

switch 13 is thrown to its dotted line position
and switch 10 is-opened the radio receiver is
disconnected from the aerial antenna 3 and
is connected to the loop antenna 9.

The radio signals intercepted by the con-
nected antenna are amplified by high fre-
quency amplifiers 16 and 17. The amplified
radio signals are impressed upon .a detector

- 18 wherein the radio frequency waves modu-
ated in accordance with signals interact with

the unmodulated carrier frequency waves to
produce the signals. The signals so detected

70

75

8%

85

80

95

160

are amplified by a low frequency amplifier 19.

The amplified -audio signals pass through an

impedance matching transformer 20 and are-

available on the terminals 21 of a swiich 22.

The amplifiers 16, 17 and 18 and the de-
tector ‘18 may be of any well known type,
such, for example, as the usual three electrode

.space discharge tube amplifiers and detector.

The impedance matching transformer 20
and switch 22 couple theé output circuit of
the radio receiver 4 to the input circuit of
the amplifier 5. ' ‘

The amplifier 5 may be of any well known

type, such for example, as the amplifier dis-

cosed in U. 8. patent to Colpitis No.
1,128,299, February 16, 1915.

The output circuit of the amplifier 5 is
voupled to an outgoing circuit having ter-
minals 23. : -

By means of the switch 22, the input cir=

110

cuit of the amplifier 5 may have coupled

thereto a transmitter 24 or an incoming eir-
cuit 25. The transmitter 24 has in circuit
therewith an impedance matching trans-
former 26, .

The incoming cireuit 25, which may include

‘an impedance matehing transiormer 27, may

extend to a distant telephone exchange or stu-

125

130
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dio at which it terminates in ajack 28. At
the studio or telephone exchange, a trans-

mitter similar to 24, with additional amplifier-

_stages if desired, may be connected to the

10

circuit or trunk 25. The attendant at the
central receiving station may, by means of
transmitter 24 when connected to the ampli-
fier 5 and distributing system to be described,
communicate directly with all of the local
stations connected to the distributing sys-
tem. ‘ e

The trunk circuit 25 may serve to carry
to the :central receiving station, speeches,
news, music or other signals of frequencies
within the audible range of frequencies which
when the cireuit is connected to the amplifier
5 by switch 22 inay be amplified and the

" distributed to the local stations. :

Thus. by means of the apparatus and cir-
y cuits at the central receiving station broad-

casted radio programs, programs distributed

- over wires (incoming over circuit 25) may be
received and then distributed to the local sta-

tions; or the cenfral station attendant may
make announcements to or otherwise commu-
nicate with the local statiofis. - - L

"Programs of musie, news, etc., broadcasted

" by radio on different wave lengths may be re-

.- ceived and distributed as will more -fuﬂy here-
‘36

35

50

inafter appear. S
- Likewise by providing more incoming

trunk circuits, like circuit 25, any one of sev-
y 9y any

eral programs of music, news, etc., trans-
mitted over wires may be received and dis-
tributed. T ' g

Fig. 4 shows the distributing system by
which the received signals amplified by am-
plifier 5 may be distributed to the local sta-
tions, e : -

This distributing system comprises a pair
of main bus bars 80, and a plurality of pairs
of sub-bus bars 81 coupling the local stations
to the main bus bars 80. .

The. terminals 32 of the main bus bars 80

~may be connected to terminals 23 (Fig. 8)

of the outgoing cirenit from amplifier 5.
Bach pair of sub-bus bars 31 may be con-
nected to the main bus bars 30 by a two pole
double throw switch 33. Should the sub-bus
bars 31 or any apparatus connected thereto
become grounded or short circuited or troubla
of any other character develop.thereon the
sub-bus bars may be disconnecied from the
distributing system and a balancing load 34
substitated therefor by throwing the switch
93 to its second position. This balancing load

maintains the volume of the signals constant,

80

so that there is no change in the signels de-
livered to the other connected local stations.
The sub-bus bars 81 may have connscted
thereto an impedance. matching {rans-
former 33. - : '
The sub-bus bars may be terminated in va-
rious ways ab the local stations where sither

loud speakers or head phones or both may E

be provided. ,

- Several different ways of terminating the =

sub-bus bars 31 at the local stations are shown
in Fig. 4. L
For example at local stations A and B; the
sub-bus bars terminate in jacks 36.
Station A is provided with a pair-of head
phones 37 connected to a plug 38 for con-
nection to the jack. When the plug 38 is

disconnected from the jack, a balancing re--

sistance load 39 is substituted for the head
phones.

Statio
40 connected to a plug for connection to the

jack. When the plug is_disconnected from

for the loud speaker.

Station C is provided with a three contact -
5

through a three winding transformer.43..~

-One winding is connected to the bus bars, a

jack 42 connected to the sub:-bus" bars 31

70

75..’

n B is provid_ediwith a loud speaker

80

‘the jack, a balancing load 41 is substituted -

second winding to the tip and ring contacts’ .

of the jack, and the third winding to the tip
and sleeve contacts of the jack. Either a pair

. of head phones connected to the tip-and ring

contacts of three contact plug 44 or a loud

80

speaker connected to the tip and sleeve con- .

‘tacts of a three contact plug 45 may be cou- -

pled to the bus bars. The impedance of either
the head phones or the loud speaker and the

bus bar circuit are properly matched by

means of the transformer 43. -

Station D is' provided with a jack con- -
100

neeted to. the bus bars through a variable
tap antotransformer 47 whereby the volume

of the signals delivered to the local station . -

may be regulated thereat. The presence of
the autotransformer insures that the imped-
ance of the bar bar circuit is not changed

when the volume of the received signals is =
changed. Fither head phones or loud spealk-

.ers may be employed.

. The jack 48 of station B is connected to
the bus bar through a regulating rheostat

110

49 by which the volume of the received sig- - -

nals may be varied at the station. Ths regu-

lating rheostat 49 is so constructed and con- .

nected in the.circuit that when the bridged
resistance is incressed the series resistance
is decreased by the same amount, and vice

versa, whereby no change im. impedance of- .
Either head

the bus bar ecireuit results.
phones or loud speakers may be employed.

Station ¥ is providad with a jzek 30 con-

120

nected te the bus bars through a simple theo--

stay 51 for regulating the volume of the re-~
ceived signals. Zither head phones or loud

speaker may he employed.

: 2%4

Station G is provided with two jacks 40

and 50° with a fized resistance 51’ connscied

permanséntly in circuit with the latter. ‘A
loud speaker may be connectsd to jack 407,

sud 8 pair of head phones to jack 50°. The

Y
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resistance 51’ serves to reduce the volume of

the signals delivered to the connected head
phones. / ‘
While for purpose of illustration different

forms of the local station terminating appa- -
‘ratus are shown connected to the sub-bus bars

31, such is not ordinarily the practicé for a
commiercial system wherein probably all local
stations would be provided with the same
form of terminating apparatus. . - .

Fig. 5 shows another form of connecting

apparatus between the main bus bars and the .

. loeal stations. Thus the main bus bars 30
"~ may be connected by switch 83 to a variable

.15

20

tap autotransformer 52. The various pairs
of sub-bus bars 31 are connected in multiple
to the autotransformer 32, and each pair of
sub-bus bars has associated therewith a switch
53 by which the associated sub-bus bars may

be variably connected to the autotransformer’
- 52. Inthis manner the central station attend-
“ant who may control the several switches 53 to

separately regulate the volume of the signals
delivered to the various pairs of sub-bus bars:
.. The distributing system, as shown in Fig.

8, may be provided with means by which the
. central station atterdant may readily clear

" the system of trouble in any of the local sta-

30

35

tion apparatus. For example should the con-

ductors in the cord 53 conpecting the loud
speaker (or head phones) to the plug become
short cireuited, the loud speaker at that par-
ticular station will be put out of commission,
and the volume of the signals received at the
other loecal stations reduced very materially.
In such 2 case it is very desirable that the cen-
tral station attendant be able to clear the trou-

© ble quickly and easily.

L 40

. (3

"Each local station Jack 54 may therefore be
connected to the sub-bus bars through fuses
55 (or heat coils) which will not blow due to
the passage therethrough of the usnal signal
currents. The central station attendant upon
being informed that there is trouble at one

.of the loeal stations, may throw switch 56

and connect to the bus bars 30 current, from
source 57, of sufficient strength to blow the

. fuses or heat coils 8t the station where the
short cireuit exists. The fuses at other sta-

50

tions will not blow because of the high resist-
ance {of the head phones or loud speaker)
in series therewith. ) '

Fig. 7-shows a signal receiving and dis-
tributing system wherein a plurality of dif-

5 ferent radio frequencies each modulated by

- different messages are received and distribut-

.60

ed to the local stations.

This system comprises a plurality of re-
ceiving sets located at the central station, and
means for distributing the detected signals
or messages to the various local stations.

- The several receiving sets, A B and C lo-
cated at the central station are similar, so a
deseription of one will suffice.

FRecelving set A comprises an antenna 34

1,733,800

(loop or aerial), a radio receiver 4A, an am-

plifier 5A and associated apparatus which- . .

may be similar to that described in connee-
tion with Fig. 3. . o

Tach radio receiver may be tuned to re-
ceive a different wave length.

Several. different ways of distributing the

different detected messages may be employed,.

as indicated in Fig. 7. : ]
"The output from the several amplifiers is
delivered to a set of main bus bars 60, 61,

10

62 and 63, bus bar 60 being common to the -

several amplifiers and each of the others be- -

ing individual to an amplifier.

Connection of the local stations to the re-
ceiving sets may be controlled in several dif-
ferent ways by the central station attendant.

80

Thus there may be provided at the central

station a jack 64 and associated jacks 65, 66
and 67 for each local station. Jack 64 is con-
nected to conductors 68 extending to a local
station and terminating thereat in a jack 69.

Jacks 65, 66 and 67 are connected to the main

bus bars so that there is available on each of

" these jacks the particular message- delivered

to the associated bus bars.

86 -

90

Connection of the jack 64 to the bus bar |

jacks 65, 66 and 67 is effected by means of twin -

plugs. 70, 71 and 72, the plugs of which are
spaced different distances apart correspond-

ing to the spacing of the jacks which are to be

connected thereby. .
-In order to effect a saving in the cost of the
central station receiving equipment the am-
plifiers 5%, 5?, and 5° may be designed to sup-
ply outputs of different values. Thus if the
signal receiving and-distributing system is to
supply a total of 300 local stations, amplifier
5% may be designed to supply but 100 local
stations, 5° to supply 200 local stations, and 5°
to supply the entire 300 local stations. In

order that amplifiers 5* and 5° may not be

overloaded at any time, the central station is
provided with but 100 twin plugs like plug

0, 200 Like plug 71 and with 300 like plug
72. Therefore, at no tine, can more than 100

‘'stations be connected to the receiving set A,

nor more than 200 to receiving set B, al-
though all local stations may be connected

to receiving set C at the some time.

Should the central station attendant have

116 |

more than the proper number of differens

kinds of plags, 1t is possible that amplifiers

‘5= or 5* may be overloaded at some time due

to the conuection thereto of more than the
proper number of lecal stations. In order
to guard against such a condition, signaling
means between the local stations and the cen-
tral station is provided.

This signaling means, which is individual
to each local station and its line, comprises a
third conductor 73 extending #rom tha cen-
tral to.the local station and & signal lamp 74;
jointly controlled by the two stations.

»

120

130 .
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The conductor 73 terminates at the central
station in a riormally open contact of the jack
64 and “at the local station in a normally
closed contact of jack 69. 'While a plug isin
jack 64 and the plug 75 (at local station) is

in jack 69, the signal lamp: 74 is not lighted'

. for its circuit is open at the local station.

10

The local station may be equipped with
either head phones or a loud speaker con-
nected to plug 75.

.

, .
The central station operator, upon request

" from the local station communicated by tele-

15

phore, spéaking tube or otherwise, connects
the local station line to the receiving set
which is receiving. and supplying the pro-

- gram specified by the local station.

25

Now if 100 local stations are connected
to receiving set A when a request is received
from another local station for connection
thereto, the local station will be informed
that the equipment is busy and that the re-
quest is being placed on the waiting list.
Then when the plug 75 at one of the connected
local stations is withdrawn from the jack 69,
the corresponding signal lamp 74 lights indi-
cating te.the central station attendant that

" the local station has disconnected and that

30

another local station may be connected to re-
ceiving set A in place thereof. The central
station attendant may thereupon withdraw

" twin plug 70 from the jacks associated with

the lighted signal lamip, which opens the cir-
cuit thereof, and insert such twin plug in the
jacks of the local station on the wailing list.
If such waiting local station is provided with
a loud speaker it will usually be connected

" to the jack thereat, so it will not.be necessary

40

59

55

for the central station attendant o notify the
lpeal station that the connection has been
made. However, if the local station is pro-
vided with head phones instead of a loud

speaker the central station attendant will -

notify the local station at the time of mak-
ing the connection. I

' Instead of the plug jack arrangement of
making connections to ths lines to the local
stations, other switching arrangements may
be employed. e . :

_ Thus, Fig. 8 shows a switch 76 located au
the central staiion and individual to each
local station. The movable contacts 77 of the
switch are connected to the line conductors
extending to the local station and terminat-
ing thereat in a jack T8 with which head
phones or a loud speaker may be eonnected

' by means of 2 plug (not shown). The switch

(Y

76 has stationary contacts, one of which {coun-’

tact 70} is connected to the comamon bus bar
60 and the others respectively to the bus bars

individual to the recelving guois.

oy
Wi

A potentiometer, similar to that {o be de-
seribed in connection with Fig. 10, for regu-
Isting the volume of the signals may be as-
socizated with the switch 76.

H
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adaptations.

e

to each of the local stations and terminating

-

Fig. 9 shows the main bus bars multipled

thereat in jacks 80, 81 and 82 individual to. -

the receiving sets.

- Fig. 10 shows the main bus bars multipled

to each of the local stations and terminating
thereat in terminals of a switch 83, '
The switch has contacts.84, 85 and 86 re-
spectively, individual to the receiving sets af
the central station, and a cooperating rotat-
able contact 87. Balancing resistances 88, 89
and 90 are connected. across the respective
bus bar circuits through normally elosed con-

w0

tacts of the switch. - A potentiometer 91 for

regulating the volume of the signals de-
livered to the head phones 92 (or loud speak-
er) is connected between the rotatable switch

80

coritact arm 87 and the eommon bus bar 60. ..

The local station by rotating the switch arm

-87 may connect the local signal receiver 92

to any one of the central station receiving

sets and simultaneously connect the poten- .

tiometer across the circuit. When the con-
tact arm 87 engages any of the‘contacts 84, 835
or 86, the associated balancing resistance is
disconnected from the.bus bar circuit. -

Any of the various terminating arrange- .

ments for single wave length reception an

distribution may be employed in a system -

wherein a plurality of wave lengths are re-
ceived and distributed. Obviously, in. the
system wherein a plurality of wave lengths

“are received and distributed, the central sta-
tion attendant may not only connect any of

the local stations to any of the receiving sets,
but may also regulate separately the volume
of the signals delivered to the various con-
nected .local stations. '

160

The invention set forth herein is of course

susceptible of various other modifications and
The invention claimed is: R
1. A wave distributing system which
comprises a radio receiving system, a trans-
mitter and an incoming circuit over which
signals are transmitted at a central point, an
amplifier, switching means for connecting

mitter or the incoming circuit to the input
circuit of the amplifier, a plurality of sub-
scribers’ stations comprising signal receivers
at points at a distance from said central
point, a plurality of branch lines arranged

119

either the radio receiving system, the trans- -

to be connected to certain of said receivers,

g main Hoe connected to said amplifier, means
for connecting and disconnecting said branch
lines and said main line, and msaps asgo-
ciated with said main line for compensating
for the disconnection of each braneh lae.

2. In a signal distributing system, s radic
receiving '
line over which signals are transmitied, an
amplifier, switching mesns for connecting
gither the radio receiving system; the trans-

120

gystem, & transmitter, an incoming

138
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mitter or the incoming circuit to the input
circuit of the amplifier, a main line connected
to said amplifier, a plurality of branch lines

" connected to said main line, a plurality of

stations having receivers supplied from each
of said branch lines, said receivers being ar-
ranged to be disconnected from said branch
lines, and means simulating the electrical
characteristics of said receivers for main-
taining the impedance of said branch lines
unchanged when said receivers are discon-

" nected. }

15

L 2%

- 30

‘3. A signal receiving system comprising,a
radio receiver including a detector, an ampli-
fier, an impedance matching device coupling

the output circuit of the radio receiver to the | 1 )
in ~each pair of sub-bus bars, a plurality of local

input circuit of the amplifier, a pair of main
bus bars connected to the output circuit of
the amplifier, a plurality of pairs of sub-bus
bars connected to the main bus bars, a switch
to connect each pair of sub-bus bars to the
main bus bars, a plurality of receiving de-

. vices connectible to each pair of sub-bus bars,

and a balancing load for each pair of sub-
bus bars connectible to the main bus bars by
the associated switch.

4. A signal receiving system comprising a -
radio receiver including a detector, an ampli-
_ fler, an impedance matching device coupling

the output circuit of the radio receivér to the
input circuit of the amplifier, a pair of main

. bus bars connected to the output circuit of
~ the amplifier, & plurality of gairs of sub-bus

bars connected to the main bus bars, a plu-
rality of local stations for each pair of sub-
tus bars, terminals at each local station con-

" nected to sub-bus bars therefor, a signal re-

* piifier, an impedance matching device cou--

I
A

-ceiver at each local station, a balancing load”

at each local station, and means to connect

‘gither the signal receiver or the balancing

load scross the terminals.
5. A signal recelving system comprising a
radio receiver including s detector, an am-

pling the output circuit of the radio receiver
to the input eircuit of the amplifier, a pair of
main bus bars connected to the output circuit
of the amplifier, a plurality of pairs of sub-
bus bars connected to the main bus bars, &
plurality of local stetions for each pair of
sub-bus bars, terminals at each local station
connected to sub-bus bars therefor, a signal
receiver at each local station, a balancing load
normally bridged across the terminals at each
local station, and means to simultaneously
connect the signal receiver across the termi-
nals and disconnect the balancing load from
bridged relation thereto. :

6. A signal receiving system comprising 2
radio receiver including a detector, an ampli-
fler, an impedance matching device coupling
the output eircuit of the radio receiver to the
input circuit of the amplifier, a pair of main
bus bars connected to the output circuit of the
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amplifier, a plurality of pairs of sub-bus bars,
a balancing load for each pair of sub-bus bars,
a switch to connect either the balancing load
or the corresponding pair of sub-bus bars to
the main bus bars, and a plurality of signal
receivers detachably connectible to each pair
of sub-bus bars.

70

7. A signal receiving system comprising a

radio receiver including a detector, an am-
plifier, a pair of main bus bars connected to
the output circuit of the amplifier, a plurality
of pairs of sub-bus bars, a balancing load for
each pair of sub-bus bars, a switch to connect
either the balancing load or the correspond-
ing pair of sub-bus bars to the main bus bars,
a plurality of signal receivers connectible to

stations for each pair of sub-bus bars, ter-

"minals at each local station connected to the

sub-bus bars therefor, a signal receiver at
each local station, a balanciny load at each lo-
cal station, and mesans to connect either the

signal receiver or the balancing load across

the terminals, :
8. A signal receiving system comprising a

-radio receiver including a detector, s trans-

mitter, an incoming circuit over which sig-
nals are transmitted, an amplifier, means fo
connect said amplifier selectively to the de-
tector, the transmitter and the incoming cir-
cuit, a pair of main bus bars connected to the

75
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output circuit of the amplifier, a plurality of

airs of sub-bus bars connected to the main

us bars, a plurality of local stations for each
pair of sub-bus bars, two signal receivers of
different impedances for each local station,
terminalsat the localstation, means to connect
either signal receiver to the terminals, and
impedance matching means comnecting the

terminals to the corresponding pair of sub-
- bus bars.

100
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9. A signal receiving system comprising a -

radio receiver including a detector, a trans-
mitter, an incoming circuit over which sig-
nals are transmitted, an amplifier, means to

116

connect said amplifier selectively to the de--.

tector, the transmitier and the incoming cir-
cuit, a pair of main bus bars cornected fo the

output circuit of the amplifier, a plurality of -

pairs of sub-bus bars connected to the main

bus bars, a plurality of signal receivers con-

nected to each pair of sub-bus bars, and means
associated with each signal receiver to regu-
late the strength of the sigrals delivered

thereto.

10. A signal recelving system comprising a

-radio receiver including a detector, an ampli-

fier, an impedance matching device coupling
the output circuit of the radio receiver o the
input cireuit of the amplifier, & pair of main
bus bars connected to the output circuit of the
amplifier, a plurality of pairs of sub-bus bars
connected to the main bus bars, 2 plurality of
signal receivers connected to 2ach pair of sub-
bus bars, and means associated with each sig-
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‘nal receiver to revulate the streno-th of the re-
ceived signals and to maintain the sub-bus
. Pbar circuit impedance termination constant
thereat.
In witness wnereof -I hereunto subscribe

5 my name thlS 27 th day of June, A. D., 1923.

10

55

60

JOHNJKUH’\T




