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UNITED STATES PATENT OFFICE

2,390,203
COMMUNICATION SYSTEM

Richard H. Campbell, Racirne, Wis., assignor to
Webster Electric Company, Racine, Wis,, a cor-
poration of Delaware

~ Application February 28, 1944, Serial No. 524,178
32 Claims. (Cl 179—37) -

The present invention relates to intercommuni-
cating systems and has for its primary purpose
the provision of new and improved circuit ar-
rangements for enabling an operator at one sta-
tion to signal an operator at another, and also for
operators at calling stations to obtain a signal as
to whether or not the called station is busy or not

"busy. o

Another object of the present invention is to
provide communication systems with signaling ar-
rangements whereby one station can signal an-
other that it is desired to communicate therewith
and wherein the calling station is given different

. distinctive signals in the event the called station
is busy or not busy.

A further object of the present invention is the
provision of a new and improved signaling ar-
rangement wherein positive signals are produced
at the calling station that the called station has
been conditioned to answer the call.

A further object of the present invention is the
provision of signaling arrangements of the char-
acter aforesaid which are inexpensive, avoid noise

which may be produced by arrangements includ- -

ing relays, and wherein each of the stations of the
system is a self-contained unit.

A further object of the present invention is the
provision of signaling arrangements of the char-
- acter aforesaid which are provided with protec-

tive fuses and wherein a pair of supply voltages
at each station are connected in phase opposition,
thereby to reduce the voltage on the system in
the event a fuse is blown and to prevent the pos-
sibility of sneak currents from operating any of
the signal lights under these conditions.

Other objects and advantages of the present in-
vention 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 representation of one em-
bodiment of a signaling system for use with inter-
communicating apparatus of the type wherein
communication is carried on between stations in
opposite directions over separate circuits, and
which requires the closure of a selector switch in

" a transmission circuit to complete that circuit;

Fig. 2 is a similar representation of a modifled
embodiment of the invention; and )

Fig. 3 is a schematic representation of & third
embodiment of the invention. S

'Referring now to the drawings, and first to Fig.

1, it may be noted that the system illustrated
therein‘*consists of three stations, indicated by the
reference characters , 2 and 3. The communica-
tion apparatus at the stations has not been illus-
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trated for the reason that the present invention -
has to do with the signaling arrangements. The
communication apparatus may be of any desired
type and may be, for instance, of the type dis-
closed in my copending application Serial No.
457,549, filed September 7, 1942, now Patent No.
2,347,079, granted April 18, 1944, and assigned to
the assignee of this application.

It is believed sufficient for the purposes of this
application to say that each station may be pro-
vided with a microphore connected to the input
of an amplifier, a loudspeaker, a transmission cir-
cuit, and a reception circuit, and, furthermore,
with a communication direction control switch
operable to condition the station for reception or
transmission. The station is conditioned for re-
ception by connection of the loudspeaker to the
reception circuit, and the station is similarly con-
ditioned for transmission by connection of the
amplifier output to the transmission circuit which
may be connected to:the reception circuits indi-
vidual to other stations by station selector
switches. :

In Fig. 1, station 1 is provided with two station
selector switches 18 and 12, corresponding to sta-
tions 2 and 3, respectively. These switches in-
clude the pairs of switch blades §4 and 16 adapted
to connect the transmission circuit -(the output
of the amplifier) to interstation circuits I8 and
20, also respectively, individual to stations 2 and
3 and constituting the reception circuits for these
stations. The reception circuit for station § has
not been illustrated, but when the station selector
switch corresponding to a desired station has been
closed, then communication may be carried on
alternately in opposite directions over the re-
ception circuit individual to station { and the
transmission circuit for the other station upon
alternate operation of the communictaion direc-
tion contro] switches at the two stations.

Stations 2 and 3 afe also provided with a num-
ber of station selector switches corresponding to
the number of other stations-in the system, two
in this case. Thus, station 2 is provided with
the station selector switches 22 and 24 corre-
sponding to stations | and 3, and station 3 is
provided with the station selector switches 28
and 28 corresponding to stations | and 2. If
the system included a larger number of stations,
then stations in the system would be provided
with a correspondingly increased number of sta-
tion selector switches.

It may be noted that ‘the station selector
switches at station 3 are somewhat different from
those at stations | and 2. The reason for this
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will be described In some detail hereinafter. It
may be noted also that the transmission circuit
closing switch blades for the station selector
switches at stations 2 and 3 have not been illus-
trated. This has been done in order to simplify
& description and consideration of the present in-
vention, which, as heretofore stated, has to do
only with the signaling arrangements.

In accordance with the present invention, the .

various stations are each provided with a signal
light corresponding to every other station in the
" system. Thus, station | is provided with signal
lights 30 and 32 corresponding to stations 2 and
3, respectively; station 2 is provided with signal
lights 34 and 36 corresponding to stations | and
3, respectively; and station 3 is provided with
signal lights 38 and 40 corresponding to stations
" f and 2, respectively. ]
The signaling circuit of the present invention
is so constructed and arranged that all the lights
are deenergized or unlit when the system is not

being used, i. e, none of the station selector

switches is operated. When one station calls
another and the called station is not busy, then
the light at the called station corresponding to
the calling station glows steadily, preferdbly, to
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72; and stations 2 and 3 by Interstation con-
ductors T4 and 18.

Station selector switch 10 at station | includes
the switch blades 78 and 80. The former is con-
nected through conductor 82 to one terminal of
the secondary winding of transformer 42 and to
the common conductor 64 through a fuse 84.
Blade 80 is connected to interstation conductor
8. Station selector switch 12 at station { in-
cludes the switch blades 88 and 88. The former
is connected to conductor 82 and the latter to

_interstation conductor 72.
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show that the station is being called. The light

at the calling station corresponding to the called
station remains dark to show that the called sta-
tion is not busy. When the called station an-
swers, the lights corresponding to the two sta-
tions (one at each station) glow steadily. If a
third station selects one of the two busy stations,
or in the event one station selects a busy station
at any time, the light at the calling station flashes
periodically to show that the called station is
busy. Even though the called station is busy, the
light corresponding to the calling station there-
::lglows steadily to show that the station is being
Each of the stations is provided with its in-
dividusl voltage supplies, and particularly volt-
age supplies for producing steady and flashing
glow of the lamps. Station | is provided with
& first transformer 42 providing a steady voltage,
and a second transformer 44 coupled with a re-
sistance type flasher unit 46 providing a periodic
voltage for producing flashing operation of the
lights. Station 2 is correspondingly supplied with
transformers 48 and 80 and a flasher unit 52.
Station 3, however, is provided with a single
transformer 64 having a tapped secondary wind-
ing §6 to provide the two voltages. Station 3 is
provided also with a resistance type flasher 58.
The resistance type flasher units are actually
snap action switches operated by an expansible
wire. The switches are indicated by the refer-

ence characters §0, and the corresponding wires.

N

by the reference chiaracters 62. When the wires
are unheated, they are of a definite iength and
hold the switches in the positions indicated in
the drawings. When current passes through the
wires they expand and the switch blades move
into their uppermost positions. When this hap-
pens, the wires cool and the switches snap back
into their indicated positions. The flashers may
be of standard types available on the market, for
instance, they may be of the type manufactured
by the Tung-Sol Company of Newark, New Jersey.

All the stations in the system are connected by
a number of interstation conductors, one of which
is conductor 84, which may be termed a com-
mon conductor. Stations | and 2 are also con-
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nected by interstation conductors 68 and 88; sta- -
tions | and 3 by interstation conductors 70 and 75 to normally non-engaged contacts associated

In the indicated position of the selector
switches, switch blades 80 and 88 connect con-
ductors 88 and T2 to a conductor 80 through re-
sistors 92 and 94, respectively. Conductor 90 is
connected to one terminal of the wire 62 and to
switch blade 80, which normally connects con-
ductor 90 to common conductor 64 through con-
ductor 86. In the indicated position of the se-
lector switches, switch blades 18 and 86 connect
conductor 82 to resistors 88 and 100, respectively.

" Resistor 88 is connected to conductor 66 and re-

sistor 100 to conductor 78. :

Light 80 is conneécted in series with a resistor
(82 across conductor 6§ and common conductor
84 by a conductor 184, Light 32 is similarly con-
nected across conductors ¢4 and ¢6 through the
conductor 104 and resistor {08,

.One terminal of the secondary winding of .
transformer 42 is connected by conductor 108 to
contacts associated with switch blades $0 and 88,
and one terminal of the secondary winding of
transformer 44 is connected by conductor 118 to
contacts associated with switch blades 78 and 88.
The other terminal of the secondary winding of
transformer 42 is connected to conductor 82 and
to the common conductor through fuse 84. The
other terminal of the secondary winding of trans-
former 44 is connected to wire 62 and by a con-
ductor {12 to a contact -associated with the
switch blade 60, so that in the displaced position
of the switch blade, the wire 82 is effectively
‘short-circuited to enable it to cool. -

Station selector switch 22 at station 2 includes
& palr of switch blades 120 and 122, ‘The former
is connected to common conductor 64 through
conductor {24 and a fuse 84. Blade 122 is con-
nected to interstation conductor 88. Station se-
lector switch 24 includes switch blades 12§ and
128. The former is connected to conductor 124
and the latter to interstation conductor 76.

In the indicated positiohs of the selector
switches at station 2, switch blades 122 and (28
connect conductors 6§ and 16 to a conductor 130.
through resistors 132 and (34, respectively.
Conductor 138 is connected to one terminal of
wire 62 and a switch blade 60 normally connect-
Ing conductor {38 to the common conductor
through a conductor {36. Switch blades 120 and
128 connect conductor {24 to resistors 138 and
140, respectively. Resistor {38 is connected also
to interstation conductor 88 and resistor {40 is
connected to interstation conductor 14,

Light 34 is connected in series with a resistor
142 across conductors 64 and 68 by a conductor
f44. Light 36 is similarly connected across con-
ductors 84 and 74 through conductor (44 and a
series resgistor 148, .

One terminal of secondary winding 48 is con-
nected by conductor (48 to normally non-en-
gaged contacts associated with switch blades 122
and (28, and the secondary winding of trans-
former 58 is similarly connected by conductor {58
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with switch blades {28 and {26. The other ter-
minai of the secondary winding of transformer
43 is connected to conductor {24 and fo the ¢com-
men conductor through = fuse £4, while the other
terminal of the secondary winding of trans-
former 28 is connected tc expsansible wire 62 and
tc & normally non-engaged contact of switech 60
by a conductor (52,

The selector switches ai station 3 differ from
those at stations § and 2 in that a iapped sec-
cndary winding 56 is used in place of two trans-
formers; a change requiring the use of an addi-
tional switch blade on .the staiion selector
switches, as wili become apparent shortly,

Station selector switch 26 gt station 3 includes

the switch blades 168, {62 and {64, Swiich blade
168 is connected to the common conductor 64
nirough conducior
blade (82 is connected to interstaticn conductor
78. Switch biade #8¢ is connecied by conductor
158 to one izrminal of wire $2 and by branch
conductor 178 $0 the normally non-engaged con~
tact assoeciated with switch 80.

Station seiector switch 28 at station 3 includes
the three switch blades 172, {74 and i768. Switch
blade 172 is connected to conductor {66 and
through fuse 84 to the common conductor 6&4.
Switch blade 748 is connected fo interstation
conductor 14, and switch blade {76 is connected
to the previously mentioned conductor i88.

In the indicated position of the selector
switches at station 3, switch blades 164 and {76
are in circuit opening position; switch blades 162
and {74 connect conductors 10 and 74 to a con-
ductor 118 through resistors 180 and 182, respec-
tively; switch blades {60 and #12 connect con-
ductor (66 to interstation conductors 12 and 716
through conductor 184 and resistor 186, and con-
ductor {88 and resistor §90, respectively. Con-
ductor 178 is connected to one terminal of wire
62 and the switch blade 60 normally connecting
conductor 178 to the common .conductor 64
through a conductor 192. : :

Light "38 is connected across conductors 64
and 12 through conductor 194 and resistor 196.
Light 40 is connected across conductor 64 and
conductor 16 through the conductor §94 and a
resistor 198. :

Power at station 3 is supplied by the trans-
former 54 having a tapped secondary winding 56.
The tapped portion corresponds to transformers
42 and 48 at stations { and 2. It is connected by
conductor 199 to the normally non-engaged con~
tacts associated with switch blades 164 and 176,
The full winding corresponds to transformers 44
and 50 at stations | and 2 and it is connected

3

so that no voltage is applied across them. The
connections of the lights at this time are the
same, and, therefore, only the connection of light
88 at station i will be described in detail. At
station { one ferminal of this light is connected
to commen conductor 64 through conductor 104
and the other terminal is connected to conductor
64 ot station 2 through resistor 102, interstation
conductor 58, switch biade 122, resistor {32, con-
ductor 130, switch blade 68, and conductor 136.
Resistor 98 is normally connected in parallel with

. the series connecied. light 30 and resistor 102

{66 and ruse 84. Switch .
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by conductor 199A to the normally non-engaged

contacts associated with
i14. )
As heretofore indicated, all the lights in the
system are normally deenergized; when one sta-
tion calls anothér and the other is not busy, then
the light at the first station corresponding to the
second remains deenergized while the light at the
second corresponding to the first glows steadily;
when the second answers the first, the above
specified lights at both stations glow steadily;
and when a third station selects one of the two
busy ones, the light at the third station corre-
sponding to the called station flashes periodically
to indicate that the called station is busy and the
light at the called station corresponding to the
calling station glows steadily.

Under normal conditions both terminals of all
lights are connected to the common conductor

switch blades 162 and

60

65

70

75

through switch blade 18, conductor 82 and fuse
4, .

When one station calls another that is not
busy, the light at the calling station remains
deenergized, and the light at the called station
is- continuously energized and glows steadily.
This operation will be described in connection
with a call from station { to siation 2. For sta-

ion { fo call station 2, it is necessary that the

station selector switch 18 be operated to its dis-
placed position. This operation effects the clo-
sure of switch 14, thereby to complete the con-
nection of the transmission circuit to the recep- -
tion circuit {8 individual to station 2. It also
effects the connection of light 34 at station 2
(which corresponds to station {) to the secondary
winding of transformer 42 so tha$ the light 34
glows. The energizing circuit for light 34 extends
from one terminal of the secondary winding of
transformer 42 to the other through the follow-
ing circuit: conductor 108, switch blade 80 in its
displaced position, conductor 68, resistor 142,
light 38, conductor 144, conductor 64, and fuse
84. Resistor 138 is at this time parallel to the
light 34 and resistor 142, but the light is ener~
gized sufficiently to be lighted because of the
parallel connection. The operation of selector
switch 10 also removes from circuit, at station I,
resistor 98 normally connected parallel to light
80 and resistor 102, but this does not affect the
energization of light 30. o

The operation of selector switch [0 also results
in the periodic energization of conductor 12 so
that if a station other than the called station
selects station 1, the calling station will be given
a flashing signal to indicate the station is busy.
This operation will be described in detail here-
inafter. o . .

‘When station 2 responds to the call, selector
switch 22 is operated into its displaced position,
thereby. to effect the energization of light 30
at station {, so that it, too, glows steadily. The
light 80 is connected across the secondary wind-
ing of transformer 48 through the following cir-
cuit: conductor 148, switch blade 122 in its dis-
placed position, conductor 66, resistor 102, light
30, conductor (04, and the common conductor
64. Operation of switch 22 also removes from
circuit the parallel connected resistor 138, but
this does not affect the energization of light 34.
As a result, when two stations (or more) are
connected together for communication, the lights
at the stations thus connected glow steadily.

" Operation of selector switch 22 also effects
operation of the flasher unit 52 periodically to
energize conductor 16 so that should station 3
select it, the light 40 at station 3 corresponding

to station 2 would flash periodically.

It may be worth while to mention that when
the selector switch 22 at station 2 is operated,
the reception circuit- individual to station | is.
connected to the transmission circuit of station
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2. Thereafter, communication may be carried
on between the stations, as, for instance, by
alternate operation of communication direction
control switches at the two stations, pursuant
to the disclosure of my copending application
Serial No. 457,549. If desired, the system may
be arranged so that communication may be car-
‘riled on after closure of the station selector

switches without subsequent manipulation of any -

communication direction controlling switches.
If a third station should select one of the two
stations that are in communication with each
other, then the light at the third station corre-
- sponding to the called station flashes periodically,
whereas the light at the called station corre-
_ sponding to the calling station glows steadily
to indicate that another station desires to com-
municate with it, . g
When a station selector switch is operated at
any station, for instance, the station selector
switch 10 at station {, a voltage is periodically
applied to conductors leading to station | lights
at statlons other than the selected one (here
conductor 12) by the resistor type flasher (here
switch 46). When the switch 18 is operated, a
circuit is completed through the wire €2, and
when the latter becomes heated, the switch 60
is snapped into its displaced position to short-
circuit wire 82, The wire then cools and switch
blade 68 returns to its initial position. The wire
62 is energized in the indicated position of switch
€0 by connection across the secondary winding of
transformer 44 through the following circuit:
conductor 110, switch blade 18 in its displaced
position, conductor 82, fuse 84, conductor 84, con-
ductor 86, and switch blade 6. When the switch
. blade 80 is in its indicated position, no voltage is
applied to interstation conductor 12 as it is con-
nected to conductor 64 through switch blade 88,
resistor 84, conductor 88, switch blade 88, and
conductor 96. However, when the switch blade
is in its displaced position, secondary winding of
transformer 44 is connected across interstation
conductor 12 and the common conductor $4.
When the station selector switch 26 at station
3, corresponding to station {, is in its indicated
position, the light 38 at station 3 does not glow
even though it is connected to conductor 12 ‘and
conductor 12 is periodically supplied with voltage.
This results from the parallel connection of light
32 and resistor 198 with resistor {88 and the se-
ries connection of this parallel circuit with re-
sistor 84 across the secondary winding of trans-
former 44. However, when switch 28 is operated
at station 3 to call station f, then the resistor 186

.is removed from circuit and the secondary wind-

ing of transformer 44 is connected across a series
circuit including resistor 84, conductor 12, re-
sistor 198 and the light 38. As a result, an in-
creased voltage is placed across the light sufficient
to effect its energization, which is periodic be-
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ductor (99, switch blade 164 in its displaced posi-
tion, conductor (688, expansible wire 82, switch
blade- 60, conductor 192, common conductor 64
and fuse 84. Each time the expansible wire is
short-circuited by switch 60 engaging conductor
118, the interstation conductor 14 leading from
station 3 to station 2 is connected to the tapped
portion of the secondary winding through the
series resistor 182 so that voltage is applied to
light 38 at station 2 (corresponding to station 3),
but it is not energized sufficiently to glow.

‘The signal lights may be of any desirable form
and they and the resistors may have any desir-
able values such as to provide the operation here-
tofore described. For instance, the lights may
be of the neon tube type (as of the type NE 17
manufactured by the General Electric Com-
pany), resistors 92, 84, 32, 134, 180 and 182 may

have values of about 2,000 ohms, resistors 102, -

188, 142, 148, (98 and (98 may have values of
about 1,000 ohms, and resistors 98, 100, 138, 140,
188 and 198 may have values of about 3,000 ohms.

The voltages across the secondary windings of
transformers 42 and 44 and of transformers 48
and §0 are connected so that they are 180° out of
phase. The secondary windings of transformers

42 and 48 may have a voltage of about 70 volts

thereacross and the secondary windings of trans-
formers 44 and §8 may have & voltage of 60 volts
thereacross. Thus, if a fuse blows, with a se-
lector switch operated, the two voltages, while
connected together, produce only a voltage dif-
ference of 10 volts, thereby precluding the possi-
bility that sneak currents in the circuit might op-

88 erate some of the signal lights upon the blowing

of a fuse.

While the foregoing description is limited to
& system including three stations and the opera-
tion has been described in connection with sta-

40 tion | calling station 2, station 2 answering sta-

45
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cause of the periodic application of voltage to

conductor 12,

When station 3 selects station | by operation
of selector switch 26, light 32 at station | is con-
tinuously energized and glows steadily. The light
1is connected across the secondary ‘winding 56
through a circuit including conductor 188A,
switch blade 162 in its displaced position; inter-
station conductor 10, the light 32 and resistor 108
connected in parallel with resistor 108, conductor
82, fuse 84 and the common conductor -84, At
the same time the resistance flasher unit §8 is
energized through the tapped portion of the sec-
ondary winding §6, the circult includihg com-

70

76

tion 1, and then station 3 selecting station |, the
operation is the same but for the circuits in-
volved when different stations in the system orig-
inate calls. PFurthermore, the system may in-
clude more than the three stations described.
In the embodiment of the invention illustrated
in Fig. 2, the lights at the various stations are
normally all deenergized. When the one gtation
calls another, and the latter is not busy, the lights
corresponding to the two stations both glow
steadily, thus giving an indication at the called

station that it is being called and an indication

at the calling station that the called station is not
busy. When the called station answers, the two
lights remain energized. When a third station
calls either one or the other of the two stations
in communication with each other, the light at
the third station corresponding to the called sta-
tiolxll flashes periodically while the light at the
called station corresponding to the ¢ -
tion glows steadily. ¢ wlling sta

The system illustrated in Pig. 2 includes three
stations indicated by.reference characters 1, 2
and 3. The gystem may, however, comprise more
stations, and the communication apparatus,
which has not been {llustrated, may take various
forms, as set forth above in connection with the
description of the apparatus of Fig, 1.

Each of the stations is provided with station
zli;tor switches corresponding to other stations

e system. Thus, station | is provid

station selector switches ’t‘i. and 202 corr::povg:ll}
ing to stations 2 and 3, station 2 with selector
switches 204 and 208 corresponding to stations |
and:,mdmuonsmthnlectorlwuchuzn
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and 210 corresponding to stations 1 and 2. Each
of the selector switches includes (r addition to
the communication circuit controliing switch {4,
shown only with switch 200) a pair of switch
blades indicated by the reference character ap-
plied to the switeh followed ‘by the suffizes |
and 2. -

Each of the stations is also provided with signal
lights corresponding to the other stations in the
system. Thus, station | is provided with signal
lights 212 and 214, station 2 with signal lights
216 and 218, and station 3 with signal lights 220
and 222. The stations are provided with trans-

~ formers 224, 226 and 228, respectively, the sec-
ondary windings of which are of the tapped type.
‘The stations are provided also with resistance
type flasher units 230, 232 and 234, respectively,
each of which includes a switch 60 and an ex-
pansible wire 62.

The system includes a number of interstation
conductors as follows: a common conductor 236;
conductors 238 and 240 between stations 1 and
2; conductors 242 and 244 between stations { and
3: and conductors 246 and 248 between stations
2 and 3. ‘

Under normsal conditions, when no station se-
lector switches are operated, the 'lights of the
system are deenergized. The light at each sta-
tion corresponding to another station is normally
connected to the secondary winding of the trans-
former at the other station, but it is not ener-
gized sufficiently to be lighted because 1t-is con-
nected in paralle] with one resistor and in series
with another resistor. Thus, the light 212 st
station { is normally connécted in parallel with
s resistor 259, and the parallel connected resistor
and light are connected in series with a second
resistor 252. Incidentally, the light 212 is con-
nected in series with another resistor 254, the
light and resistor 288 being paralleled by the re-
sistor 250. The light 212 and resistor 254 are con-
nected across the conductors 235 and 238 by a
conductor 256. Resistor 250 is normally connect-
ed across the same two conductors through the
switch blade 200—2 and conductor 253. Conduc-
tor 238 is connected to resistor 252 through switch
blade 208—I, and thence to secondary winding of
transformer 226 through conductor 268 and
switch 60. .

Light 214 at station i corresponding to station
3 is similarly normally connected to the second-
ary winding of transformer 228 through the series
resistor 262 and in parallel with a resistor 264.
The resistor 264 is connected across conductors
236 and 242 by conductor 258 and switch blade

202-—2. Resistor 262 is connected to conductor

242 by the switch blade 208—1 and to the trans-

former winding through conductor 268 and

switch 60.

Tight 216 at station 2 corresponding to station

{ is normally connected to the secondary wind-
ing of transformer 224 at station 1 through the
series resistor 268, and it and its series resistor
218 are paralleled by the resistor 272. The light
is connected across conductors 236 and 240
throueh the resistor 210 and conductor 274. The
licht 216 and resistor 270 are paralleled by the
resistor 212, the parallel circuit including switch
208—2 and conductor 276. The energizing cir-
cuit for the light includes the interstation con-
ductor 240, switch blade 200—{, the resistor 268,
conductor 218, switch 60, and the common con-
ductor 236.

Light 218 at station 2 corresponding to station
3 has associated with it a serles resistor 280, the

S
light and this resistor being connected in parailel
with resistor 282, and this parallel circuit is con-
nected to the secondary winding of transformer
228 at station 3 through the series resistor 284.
Light 218 and resistor 280 are connected across
conductors 236 and 246 through the previously
mentioned conductor 214. Resistor 282 is con-
nected across the same conductors through switch

. blade 206—2 and conductor 276. The circuit to
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the transformer winding includes conductor 248,
switch blade 210—1, resistor 284, conductor 266,
and switch 60. . :
Light 220 at station 8 corresponding to station
{ and its assoclated resistor 286 are normally con-
nected in parallel with resistor 288, and the par-
sllel circuit is connected to the secondary wind-
ing of transformer 224 at station { through in-
terstation conductor 284 and a series resistor 290.
Light 220 and resistor 288 are connected across
conductors 286 and 244 through conductor 292.
Resistor 288 is connected across the same con-

. ductors through switch 208—2 and conductor 234,

50

55

60

65

70

The parallel circuit is connected to the second-
ary winding of transformer 224 through con-
ductor 244, switch blade 202—I, resistor 290, con-
ductor 218. and switch 60.

Light 222 at station 3 corresponding to station
2 and its associated resistor 296, which are con-
nected in parallel with resistor 288, are normally
connected to the secondary winding of trans-
sormer 226 at station 2 through interstation con-
ductor 248, switch blade 206—1, resistor 309, con-
ductor 260, and switch 60.- Resistor 298 is paral-
leled with the light 222 and resistor 296 through &
circuit including switch 210—2 and conductor 294,

Under normal conditions a periodic voltage is
not applied to any of the interstation conductors,
but when a selector switch at a station is oper-
ated, then a periodic voltage is applied to inter-
station conductors leading from that station to
stations other than that for which the station
selector switch was operated. Thus, when the
station selector switch 200 at station i correspond-
ing to station 2 is operated, the flasher switch
230 is rendered operative periodically to apply
voltage to interstation conductor 244 leading to
the station number ¢ light 222 at station 3 (and
similarly to other stations if more stations are
included in the system).

When switch 200 is operated, the expansible
wire 62 is connected across the secondary wind-
ing of transformer 224, The circuit includes con-
ductor 258, switch 200—2 in its displaced posi-
tion, conductor 302, the wire 62 and switch 60.
Tt should also be noted that at the same time
switch blade 200—I{ connects the tapped portion
of the secondary winding of transformer 224 to .
the interstation conductor 240 through conduc-
tor 304, so-that the light 216 at station 2 is ener-
gized continuously and sufficiently to cause it to
glow ag a result of the elimination of the series
resistor 268 from the energizing circuit for the
light. Stations 2 and 3 are provided with con-
ductors 308 and 308, respectively, to perform the
functions performed by the conductor 304 at sta-
tion I. This opération will be described in greater -
detail hereinafter in a consideration of the oper-
ation of the system as a whole, :

But, to return to the operation of the flasher,
after the wire 62 has been energized for a cer-
tain length of time, the switch 68 is operated to
its displaced position, thereby to short-circuit
the wire. The wire is short-circuited by the -
switch 60 engaging a contact connected to con-
ductor 310 leading to conductor 258.. When




switch 68 is operated, the energizing circuit for
light 220 is broken as a result of its being dis-
connecled from the secondary winding of trans-
former 224.. However, during the alternate pe-
riods when the light is connected to the trans-

former, it will not glow because resistors 288 -

and 280 are in the energizing circuit. Stations
2 and $ are provided with conductors 312 and
314 corresponding to and performing the func-
tions performed by conductor 31 at station {.

Should station 3, however, select station |
when the station selector switch 208 (correspond-
ing to station 2) has been operated at station {,
then the light 228 at station 3 corresponding to
station { will flash periodically. This results
from the removal of the parallel circuit includ-
ing resistor 288 from about the series connected
light and resistor 286. The voltage across light

10
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previously described in detail, periodically to con-
nect interstation circuit 244 leading from station
! to station 3 to the secondary winding of trans-
former 224, thereby to condition the system for
the production of a flashing signal at station 3
should station | be selected thereat.

When station 2 responds to the call, station
selector switch 204 at station 2 is operated. This
removes from circuit the resistor 272 connected
in parallel with light 216, and connects the light
242 at station | corresponding to station 2 di-
rectly to the tapped portion of the secondary

" winding of transformer 226 through switch blade

220 is thus increased to a value sufficient to ener- .

gize the light during the periods when the cir-
cult is completed to the secondary winding of
transformer 224. :

As already indicated, all the lights in the sys-
tem are normally energized, but the energization
(the voltage across the lights) is insufficient to
cause the lights to glow. When one station calls
another and the other is not busy, then the lights
at both the calling and called stations glow stead-
ily; when the second answers the first, the lights
continue to glow steadily; and when a third sta-

" tion selects one of the two busy ones, the light
at the third station corresponding to the called
station flashes periodically to indicate that the
called station is busy and the light at the called
station glows steadily to show the call. .

Under normal conditions the lights at stations
corresponding to other stations are connected to
the transformers at the other stations. However,
the voltages across the lights are insufficient to
cause them to glow, the lights being connected
in parallel with resistors, and the parallel con-
nected lights and resistors are connected across
the transformer windings through serles resistors.
For instance, it will be recalled that the light
212 and its assoclated resistor 284 at station f
are normally connected in parallel with resistor
284, and that the paralle] circuit is connected to
the secondary winding of transformer 226 at sta-

tion 2 through the resistor 282. As g result, the:

voltage across light 212 is insufficient to cause
it to glow. It is believed unnecessary to review
In detail the s'milar connection of the other lights
in the system in view of the previous detailed de-
scriotion of the connections.

‘When one station calls another that is not
busy, the light at the calling station correspond-
ing to the called station, and the light at the
-called station corresponding to the calling sta-

tion, both glow steadily. This operation will be:

described in connection with a call from station
1 to station 2. Por station | to call station 2_ 1t
is necessary that the station selector switch 209
be operated to its displaced position. ' This over-
“ation effects the closure of the communication
circuit switch umdthed!seonnecuonfr_omthelr
respective circults of the resistor 250 in paralle]
with light 212 and the resistor 268 which was
in series with the parallel connected Hght 218
and resistor 272 at station 2. In addition, the
parallel connected light 216 and resistor 272 are
connected to the tapped portion of transformer
224 through switch biade 286—{ and conductor
384. The result is the continuous energization
of the lights 2i2 and 216. At the same time

204—| and conductor 366. Thus, both lights
continue to glow continuously. At the same time
‘the resistance flasher switch 232 is placed into
operation for the periodic connection of conduc-
tor 248 to the secondary winding of transformer
228, so that should station 3 select station 2, a
periodic flashing of the light 222 at station $
would occur.

In the event station 3 should now select either
station | or station 2, which are in communica-
. tion with each other, tren the light 220 or 222
corresponding to the called station would flash
periodically. I will be remembered that con-
ductors 244 and 248 are periodically connected to

- the secondary windings of transformers 224 and

0 flash periodically. When the called station

228, respectively, by the flasher switches 230 and
232. Normally the lights 228 and 222, while con-
nected to the conductors, ‘are not energized suffi-
ciently to glow because are connected in
parallel with resistors 288 and 288, respectively,
and are connected to their respective transform-
ers through the series resistors 288 and 308, re.
spectively. However, assuming now that station
3 sclects station 2, then station selector switch
210 at station 3 is operated to its displaced posi-
tion. One result is the removal from circuit of
parallel resistor 208 s0 that light 222 is supplied
with a higher voltage resulting in its energization
whenever the switch 88 at station 2 completes a
circuit to the secondary winding of transformer
226. Trus, the light 222 flashes to indicate that
station 2 is busy. Another result of the opersa-
tion of selector switch 210 is the connection of
light 2{8 at station 2 to the tapped portion of
transformer 228 by switch blade 2{0—2, s0 that
the light 218 at station 2 glows continuously to
indicate to the operator at station 2 that station .
3 is calling. . N
In the embodiment of the invention illustrated -
in Fig. 3, the signal lights sare normally deener-
gized. Wren a first station calls another that is
not buay, the light at the calling station corre-
sponding to the calledione remains dark, the light
at the called station corresponding to the calling
one glows steadily, and lights corresponding to
the calling station at other stations in the

;

swers, the two lights at the two stations gl
steadily, and lights at the remaining stations
the system corresponding to the two stations
¢ommunication with each other flash periodically.

B %

88 In the event another station selects a busy sta-
" tion, then the light at the busy station corre-

. Ssponding to the calling station glows steadily ana
tre light at the calling station corresponding to
the called station continues to fiash periodically.

70 The lights in the other stations of the system cor-

. responding to the station which is calling the
busy station also flash periodically.

Referring now to Mg. 8, it may be noted that
the system herein illustrated includes four sta-

the resistance fiasher switch 230 is energised, as' T8 tions indicated by reference chnncteu /23
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and 4. Each iz provided with station selector
switches corresponding to other stations in the
system. Thus, station: 1 is provided with selector
switches 408, 402 and 304 corresponding to sta-
tions 2, 3 and 4, respectively; station 2 Is pro-
vided with selector switches 408, 408 and €10 cor-
responding to stations f, 3 and 4, respectively;
station 3 is provided with selector switches 412,
414 and #16 corresponding to stations i, 2 and
4, respectively; and station & js provided with
selector switches 418, 428 and 422 corresponding
to stations {, 2 and 8, respectively. Each of the
switches includes & pair of switch blades indi-
cated by tre reference character applied to the
switeh followed by the suffixes 1 and 2, respec-
tively. Bach also includes a transmisston circuit
controlling switch like the one 14 shown in con-
junction with switch 400 at station | and oper-
able in the manner described in connection with
?’116 embodiment of the invention illustrated in

g i, :

Fach of the stations in the system also inciudes
o signal Yight corresponding to the other stations
in t~e system. Thus. station { is provided with
signal lights 425, 428 and 428 corresponding to
stations 2. 3 and &; station 2 is provided with
signal ights 480, 882 and 434; station 8 with
sienal lights 436, 438 and 44@; and station 8 with
signal lighis 442, 845 end 448.

Power is suoplied io the signal circults by
transformers 3488, 453, 432 and 454 at stations i,
2, 8 and 4, respectively. The stations also include
resistance type flasher units 453, 458, 480 and
462, respectively, each of whick includes the
switch 88 and the expansible wire 62.

The system also includes a number of inter-
station conduetors, ons of which is the common
conductor 864, and others extending from the
signal lights at the varlous stations to the sta-
tions corresponding to the signal Lghts. Thus,
conductors 466 and 453 extend between stations
I and 2: conductors §19 and 472 extend between
stations § and 2; conductors 874 and 476 extend
between stations § and 4; conductors 478 and 489
extend between stations 2 and 3; conductors 482
and 8848 extend between stations 2 and 4; and
conductors 488 and 488 extend between stations
3 and 4.

Wren no selector switches have been operated,
the lights are all deenergized, both terminals of
each light being connected to the common con-
ductor 464. The circuits for thus connecting the
lights to the common conductor each include 2
conductor 400—1{, 490—2, 450—3, and 490—4, at
the stations indicated by.the suffix, the light, tte

corresponding interstation conductor, & serles re-’

sistor 492 (all of which have been indicated by
the same reference character for the purpose of
simplicity), a selector switch blade having the
sufix 2, a conductor 494 followed by the sufix
corresponding to the station, the switch blade 60,
and a conductor 486 foilowed by the suffix corre-
sponding to the station.

YWhen one station calis another, the secondary
winding of the transformer at the calling station
is connecied to the inierstation circuit leading
to the light at the called station by the selector
switch blade having the suffix 2, the connection
to the transformer being effected through a con-
ductor 898 followed by the suffix corresponding
to the station. At the same time, the selector
switch blade followed by the suffix { connects the
resistance flasher unit to the transformer throuegh
a circuit including the conductor 500 followed by
the sufix corresponding to the station.

10
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In the operaiion of the system of Fig. 3 the
lights are nosrmally deenergized as both termi-
nals of each is connected to the common con-
ductor. When one siation calls another and the
other is not busy, then the light at the called sta-
tion corresponding to the calling station glows
steadily, while the light at the calling station
corresponding to the called station remains dark.
At the same time lights corresponding to the
calling station at the other stations in the sys-

" tem flash periodically. When the second station
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answers the first, the light at the first station
corresponding to the second also glows steadily,
and the lights for both the calling and called
stations flash periodically at other stations in
the system. When a8 third station selects one
of the two bury ones, the light at the third sta-
tion corresponding to the busy one called con-
tinues to flash periodically while the light cor-
responding to the third station at the called busy
station glows steadily. Lights at stations in the
system other than the two busy ones and the
third station, and corresponding to all three sta-
tions, flash periodically.

Under normal conditions, the lights at the sta-
tions havz both terminals connected to the com-
mon conductor through similar circuits. For this -
reason it is deemed necessary to describe but
one circuit and this will be done in connection
with the light 424 a% station i corresponding to
siatlon 2. One terminal of the light is con-
nected to the common conductor 484 through
conductor 480-{. Ths other terminal is con-
nected to the common conductor through inter-
station conductor 488, resistor 492, switch blade
§85—2, conductor 484—2, switch 60 and conduc-

" tor 45%5—2.
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When one station calls another that is not
busy, the light at the called station correspond-
ing to the calling station glows steadily, the light
at the calling station corresponding to the called
remsains derk, and lighits at the other stations
in the system corresponding to the calling station
flash pericdically. Assuming that station | calls -
station 2, then station selector switch 400 is
operated to its displaced position to connect light
430 at station 2 (corresponding to station 1) to
the secondary winding of transformer 448 and
also to energize the resistance flasher unit 456
so that lights 436 and 442 corresponding to sta-
tion | at stations & and 4, respectively, will flash

. periodically. Light 430 is connected to the trans-
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former through a circuit including conductor
498—1, switch blade #00—2, resistor 492, inter-
station conductor 468 leading to the light, con-
ductor 496—2 and the common conductor 464.
The flasher is energized through & circuit includ-
ing the conductor 498—I, switch blade 400—I1,
conductor 508—i, the expansible wire 62, switch
blade 60, conductor 436—I and the common con-
ductor #5§. Wire 62 is thus heated but at this
time no voltage is applied to interstation con-
ductors 472 and #4718 leading to lights 436 and

' 442, because they are connected to the common
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conductor. When switch €0 is operated as &
result of the heating of wire 82, the wire is short-
circuited end the secondary winding of frans-
former 248 is connected across lights 436 and
782, Light 436 is counected across the. trans-
former through & circuit including conductor
498—I, switch blade 400—I, conductor 500—I,
switch 68 in its displaced position, conductor
4941, switch blade §02—I, resistor 492, inter-
station conductor 472 leading to the light 436,
conductor 430—3 and the common conductor 464.




- stations and at other stations

In similar manner the light 442 at station 4 cor-
responding to station | is energized through
switch blade 404—2, resistor 482 and interstation
conductor 478 leading to station 4.

When station 2 responds to the call, selector
switch 406 is operated thereby to effect con-
tinuous energization of light 424 at station |
corresponding to station 2, and also the periodic

flashing of lights 438 and 444 at stations $ and 4

corresponding to station 2. Light 424 is con-
nected across the secondary winding of trans-
former 450 through & circuit including conductor
498—2, switch blade 406—2, resistor 482, the in-
terstation conductor 466 leading to the light and
conductors 430—{ and 464. The flasher 488 is
energized through switch blade 408—I and lights
438 and 444 at stations 3 and 4 are periodically
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connected to the secondary winding of trans- .

former 480 through circuits including switch
blades 408—2 and 410—2 in & manner deemed to
be clear from the description of the operation
of apparatus at station 1. o

In the event station 3 should now
station | or station 2, say station 2, then upon
operation of station selector switch 414, light
432 at station 2 is energized continuously while
- lights 426 and 448 at stations | and 4 correspond-

ing to station ¥ flash periodically. The circuits
for the steady and periodic energization of the
_lights are like those previously described and the
circuits will, therefore, not be described in detail.
It is believed sufficient to state that light 432
is energized through a circuit including switch
blade 414—2 and interstation conductor 478.
Flasher 460 is energized through switch blade
414—| and periodic voltages are applied to lights
426 and 446 through circuits including switch
blade 414—2 and interstation conductor 470, and
switch blade 416—2 and interstation conductor
488, respectively. :

From the foregoing detailed description of the
invention, it may be noted that it has a number
of advantages including those now about to be
reviewed briefly. In the first place, all of the

equipment, including the voltage supplies, are -

select either

30

sel’-contained in the units at each station. Thus, -

installatign of a station is greatly facilitated and
a system may be made to include a desired num-
ber of stations with ease. The flasher type peri-

odic voltage supply means does not include any -

relays, thereby minimizing expense and reducing
excessive noise made by a relay. In'apphratus of
the character to which this invention pertains,
the microphone is of necessity located quite close
-fo the power supply and the use of a flasher type
voltage supply reduces the noise level. Distinc-
tive signals are produced at the calling and called
in the event a busy

station is selected. A steady and positive signal

is produced at the called station and when the -

calling’ station answers, a similar signal is pro-
duced at the station originating the call. Other
stations are given different distinctive s'gnals
denoting that a station which they may desire
to call is busy, thereby facilitating the ascertain-
ment of the condition of any station in the system.

While only three embodiments of the inven- -

tion have been described in detail, it should be

understood that the details of the circuits are

not to be construed as limiting the invention:

except insofar as set forth in the ‘accompanying
claims, -
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Having thus described my invention, what I

claim as new and desire to secure

by Letters
Patent of the United States is: E n

(]
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1. In a multiple station intercommunicating
system, the combination including, signal lights
at each station corresponding to other stations in
the system, station selector switches at each sta-
tion corresponding to other stations in the sys-
tem, and means including signal light circuits
between the stations and light circuit controlling
switches operable with said selector switches con-
structed and arranged to produce intermittent
glowing of the light at the selecting station and
continuous glowing of the light at the selected
station when g selector switch at the selecting
station corresponding to the selected station and
8 selector switch at the selected station corre-
sponding to some other station have been oper-
ated.

2. In a multiple station Intercommunicating
system, the combination including, signal lights
at each station corresponding to other stations
in the system, station selector switches at each
station corresponding to other stations in the
system, and means including signal light circuits
between the stations and light circuit controlling
switches operable with said selector switches
upon -operation of the latter to select a station
for producing steady glowing of the signal light
at a selected station and for producing inter-
mittent glowing of the light at the selecting sta-
tion in the event a station selector switch corre-
sponding to a station other than the selecting
station has been operated at the selected station.

3. In a multiple station intercommunicating
system, the combination including, signal lights
at each station corresponding to other stations in
the system, station selector switches at each sta-
tion corresponding to other stations in the sys-
tem, a source of steady voltage at each station,
& source of intermittent voltage at each station,
and means including signal light and power cir-
cuits between the stations and circuit controlling
switches operable with said selector switches
upon operation of the latter to select a station for
effecting the connection of the signal light at a
selected station to a source of steady voltage and
for effecting the connection of the light at the
selecting station to & source of intermittent volt-
age in the event a station selector switch corre-
sponding to a station other than the selecting
station has been operated at the selected station.

4. In a multiple station intercommuniecating
system, the combination including, signal lights
at each station corresponding to other stations
in the system, station selector switches at each
station corresponding to other stations in the

- system, a source of steady voltage at each sta-

tion, a source of intermittent voltage at each
station, and means including signal light and
power circuits between the stations and circuit
controlling switches operable with said selector
switches upon operation of the latter to select a
station for effecting the connectton of the signal
light at a selected station to the source of steady
voltage at the selecting station and for effecting
the connection of the light at the selecting station
to the source of intermittent voltage at the se-
lected station in the event a station selector
switch corresponding to a station other than the
selecting station has been operated at the selected
station. . .

5. In a multiple station intercommunicating

system, the combination including, signal means

at each station corresponding to other stations
in the system, switch means at each station cor-
responding to other stations in the system, and
means including signal circuits between the sta-




tions and circuit controlling switches .operable
with said switch means upon operation of the
latter at a first station for effecting gontinuous
operation of the signal means at a correSponding
station in the event switch means at the corre-
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sponding station have not been operated and for .

producing intermittent operation of the signal
means at the first station and continuous opera-
tion of the signal means at the corresponding

station in the event switch means corresponding

to g station other than the first station has been
operated at the corresponding station.

6. In a multiple station intercommunicating
system, the combination including, signal means
at each station corresponding to other stations
in the system, switch means at each station cor-
responding to other stations in the system, a
sourée of steady voltage at each station, & source
of intermittent voltage at each station, and means

including signal and power circuits between the 2

stations and circuit controlling switches operable

with said switch means upon operation of the lat--

ter at a first station for connecting the signal light
at a corresponding station to said source of steady
voltage and for connecting the light at the first
station to a source of intermittent voltage and
t.h_e signal light at the corresponding station to
said source of steady voltage in the event switch
means corresponding to & station other than the
first station has been operated at the correspond-
ing station.

7. In a multiple station intercommunicating
system, the combination including, signal lights

gt each station corresponding to other stations
in the system, station selector switches at each :

9

conductor and sald windings being connected
thereto so as to be 180 degrees out of phase. .
9. In a multiple station intercommunicating

system, the combination including, signal lights
at each station corresponding to other stations
in the system, station selector switches at each
station corresponding to other stations in the
system, 8 first and steady voltage source at each
station, a second voltage source at each station
normally connected to’ lights at other stations

" corresponding to the station, said connections in-
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station corresponding to other stations in the sys- .

tem, a first and steady voltage source at each
station, a second and periodic voltage source at
each station, and means including signal and
power circuits between the stations and elrcuit

cluding resistance means preventing glowing of
the lights, each station including also means op-
erable upon operation of the selector switches and
associated with the second voltage source for pro-
ducing a periodically recurring voltage, and means
including signal, resistance means, and power
circuits between the stations and cireuit control-
1ing switches operable with said selector switches
to select & station for connecting the signal light
at a selected station to the steady voltage source
at the selecting station and effecting steady glow-
ing thereof and for connecting.the light at the
selecting station to the periodically recurring volt-
age at the selected station and effecting periodic
glowing thereof In'the event a station ‘selector
switch corresponding to a station other than the
selecting station has been operated .at the se-
jected station. )

10. In a multiple station intercommunicating
system, the combination ineluding, signal lights
at each station corresponding to other stations
in the system, station selector switches at each
station corresponding to other stations in the
system, a first and steady voltage source at each
station, & second and periodically recurring volt~
age source at each station, said sources at each
station including the same transformer winding,”
and -means including signal and power circuits

40 between the. stations and circuit controlling

controliing switches operable with said selector

‘switches upon operation of the latfer to select a
station for connecting the signal light at a se-
lected station to the steady voltage source at the
selecting station and effecting steady glowing
thereof and for connecting the light at the se-
lecting station to.the second voltage source at
the selected station and effecting periodic glow-
ing thereof in the event a station selector switch
corresponding to a station other than the select-
ing station has been operated at the selected
station. '

8. In s multiple station intercommunicating
system, the combination including, signal lights

at each station corresponding to other stations

switches operable with said selector switches upon
operation of the latter to select & station for con-
necting the signal light at 2 selected station to
said transformer winding at the selecting station
and effecting steady glowing thereof and for pe-
riodically connecting the light at the selecting
station to sald transformer winding at the se~
lected station and effecting periodic glowing

_thereof in the event a station seléector switch cor-
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in the system, station selector switches at each

station corresponding to other stations in the
system, s transformer winding providing a first
and steady voltage source at each station, a
tra.nsformer winding and a resistance type flasher
unit at each station providing a second and pe-
riodic voltage source at each station, and means
inch;ding signal and power circuits between the
-§tatlons and circuit controlling switches opera-
ble with said selector switches upon operation of
the latter to select a station for comnecting the
signal light at a selected station to the said first
winding at the selecting station:and effecting
steady glowing thereof and for connecting the
light at the selecting station to the second wind-

" ing at the selected station and effecting periodic

glowing thereof in the event & station selector
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responding to a station other than the selecting
station has been operated at the selected station.
11. In sienaling apparatus for use in commu-
nication systems of the type having station se-.
iector switches, the combination including, nor-
mally inoperative means adapted when rendered
operative to produce a periodically - recurring
voltage, and switch means operable with sald se-
lector switches for rendering operative said volt-
age producing means when the selector switches

_are operated to select & station.

192. In signaling apparatus for use in communi-
cation systems of the type having station selector
switches. the combination including, rormally in- -
operative means adapted when rendered operative
to produce & periodically recurring voltage,
switch means opérable with the selector switches
normally connecting sald voltage producing
mesns to signal circuits, and other switch means
operable with sald selector switches for render-
ing operative said voltage producing means when

. the selector switches are operated to select &

switch corresponding to a station other than the .

selegting station has been operated at the selected
station, sald power circuits including a common

(]

station. . . : :

13. In signaling apparatus for use in communi-
cation systems of the type having station selector
switches and signal circuifs, the combination n-
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cluding, normally inoperative means adapted
when rendered operative to produce a periodi-
cally recurring voltage, said means including a
transformer wirding having a pair of terminals,
one of which is normally disconnected, an expan-
.sible wire connected to the other termmal of
said winding, a conductor, and a two-position
switch adapted normally to cornect said wire to
said conductor and operable upon heating of the
wire to short-circuit the wire and disconnect the
wire from said conductor, switch means operable
with the selector switches norma'ly connectmg
said conductor to the signal circuits, ard other
switch means operable with said selector switches
for completing a circuit thiough said conductor,
wire and winding when the selector switches are
operated to select a station to effect periodic
operation of said two-position switch and the
reriodic application of voltage to said signal cir-
cuits,

14, In sigral'ng apparatus for use in communi-
cation systems of the type having station selector
switches and signal circuits, the combination in-
cluding, normally inoperative means adapted
when rendered operative to produce a periodically
recurring voltase, sa’d mears including a con-
ductor, a transformer winding having a pair of
terminals and a terminal tap, one of said termi-
nals being connected to the conductor and said

tap being rormally disconnected, an expansible

wire and a two-position switch connected to one
terminal of the wire and adapted normally to

10
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adapted when rendered operative to produce a
periodically recurring voltage for energizing
lights at other stations, said means including a
transformer winding having a pair of terminals,
one of which is normally disconnected, an expan-
sible wire conrected to the other terminal of said
winding, a conductor common to all stations, and
a two-position switch adapted normally to con-
nect said conductor to said wire and operable
upon heating of the wire to short-circuit the wire
and discornect the wire from said conductor,
switch means operable with the selector switches
normally connecting said conductor to signal
circuits connected to lights at other stations cor-
responding to the station, and other switch means

" operable with said selector switches for complet-
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connect said other terminal of the winding to the -

signal circuits and operable upon heating of the
wire to connect the wire to said conductor and
open the circuit to the winding. switch means op-
erable with the selector switches normaily con-
necting ‘the said switch to signal circuits, and
other switch mears operable with said selector
switches for connecting said wire to said con-
ductor when the selector switches are operated to
select a station to effect periodic operation of said
two-position switch and the periodic application
of voltage to said signal circuits.

-15. In a multiple station communication sys-
tem of the type wherein each station has station
selector switches and signal lights corresponding
to other stations in the system, the combination
including, normally inoperative means at each
station adapted when rerdered operative to pro-
duce a periodically recurring voltage for energiz-
ing lights at other stations, and switch means
operable with said selector switches for rendering
operative said voltage producing means when the
selector switches are operated to select stations.

16. In a multiple station commurication sys-
tem of the type wherein each station has selector
switches and signal lights corresponding to other
stations in the system, the combination including,
norma'ly inoperative mears at each station
adapted when rendered operative'to produce a
periodically recurrine voltage for energizing lights
. at other stat'ons, switch means operable with the
selector switches normally connecting said volt-
age producing means to signal circuits cornected
to lichts at other stations, and other switch means
operable with said selector switches for render-
ing operative said voltage producing means when
the selector switches are operated to select a sta-
tion.

17. In a multiple station communication system
of the type wherein each station has selector
switches and signal lights corresponding to other
stations in the system, the combination including,
normally inoperative means at each station

irg a circuit through said conductor, wire and
winding when selector switches are operated to
effect periodic operation of said two-position
switch and the periodic apphcatlon of voltage to
said 51gna1 circuits.

18. In a multiple station communication sys-
tem of the type wherein each station has selector
switches and signal lights corresponding to other
stations in the system, the combination includ-
ing, normally inoperative means at each station
adapted when rendered operative to produce a
periodically recurring voltage for energizing lights
at other stations, said means including a con-
ductor common to all the stations, a transformer
winding having a pair of terminals and a ter-
minal tap, one of said terminals being connected
to the conductor and said tap being normally

- disconnected. an expansible wire, and a two-posi-

35

40

45

tion switch connected to one terminal of the wire
and adapted normally to connect said other ter-

.minal of the winding to signal circuits leading to

other stations and operable upon heating of the
wire to connect said wire to said conductor and
open the circuit to the winding, switch means
operable with the selector switches normally con-
necting said two-position switch to the signal
circuits, and other switch means operable with
said selector switches for connecting said wire to
said conductor when the selector switches are
operated to select a station to effect periodic op-
eration of said two-position switch and a periodic
application of voltage to said signal circuits.

19. In signaling apparatus for use in communi-
cation systems of the type comprising stations
each having station selector switches and signal
lights corresponding to other stations in the sys- |
tem, the combination including, normally inoper-
ative. means adapted when rendered operative to
produce a periodically recurring voltage, a shunt

" resistor for each light, a light energizing circuit
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including a resistor adapted to be connected to
lights at other stations, and switch means oper-
able with the selector switches normally render-
ing said voltage producing means inoperative and
connecting said resistor in shunt with respect to
its associated light and operable when the selec-
tor switch is operated to render the voltage sup-
plying means operative to supply said light cir-
cuits with periodically recurring voltage and to
disconnect said resistor from the light.

20. In signaling apparatus for use in communi-
cation systems of the type comprising a plurality
of stations each having station selector switches
and signal lights corresponding to other stations
in the system, the combinatfon including, a shunt
resistor for each light, light energizing circuits
including a resistor and extending from stations
to lights corresponding to the station at other
stations, and switch means operable with the
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selector switches normally connecting said shunt
- resistors in shunt with respect to its associated
light and operable when the selector switch is
operated to disconnect said shunt resistor from
the light. ,

21. In signaling apparatus for use in communi-
cation systems of the type comprising stations
each having station selector switches and signal
lights corresponding to other stations in the sys-
tem, the combination including, normally inoper-
ative means adapted when rendered operative to
produce a periodically recurring voltage, a shunt
resistor for each light, a light energizing circuit
including & resistor adapted to be connected to
" lights at other stations, and switch means oper-
able with the selector switches normally render-
ing said voltage producing means inoperative and
connecting said resistor in shunt with respect to
its associated light and operable when the selector
switch is operated to render the voltage supplying
means operative to supply light circuits other
than that corresponding with the operated selec-
tor switch with periodically recurring voltage,
to disconnect said resistor from the light, and to
supply the light circuit corresponding to the op-
" erated selector switch with g steady voltage.

29. In & multiple station communication sys-
tem of the type wherein each stafion has station
. selector switches and signal lights corresponding
to other stations in the system, the combination
including. normally inoperative means at each
station adaoted when rendered overative to pro-
duce a periodically recurring voltage, a shunt re-
sistor for each light. a light energizing circuit in-
cluding a resistor extending from each station to
lichts corresvonding to that station and other
stations of the system, and switch means oper-
able with the station selector switches normally
rendering said voltage producing means inoper-
ative and connecting a resistor in shunt with the
light corresponding to the station corresoonding
to the station selector switch angd operable when
the selector switch is operated to render the volt-

age supplylng means operative to supply light cir- .

cuits with periodically recurring voltage and to
disconnect the associated resistor from circuit
with the associated light. c
23. In multiple station communication systems
of the tyve wherein each station includes gtation
selector switches and signal lights corresponding
to other stations in the system, the combination
including, a shunt resistor for each light, a light
energizing circuit including a resistor extending
from each station to lights corresponding to the
station at other stations in the system. and switch
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the light corresponding to the station associated
with the selector switch,and operable when the
selector switch is operated to render the voltage
supplying means operative to supply light circuits
other than that corresponding with the operative
selector switech with periodically recurring volt-
age, to disconnect said resistor from the light, and
to supply the light circuit corresponding to the
operated selector switch with a steady voltage..
~ 25, In g ‘multiple station communication sys-
tem, the combination including, signal lights at
each station corresponding to other stations in
the system, -station selector switches at each sta-
tion corresponding to other stations in the sys-
tem, and means including signal light circuits
between the stations and light circuit controlling
switches operable with said selector switches upon
operation of the latter to select g station for pro-
ducing intermittent glowing of the lights at sta-
tions other than the selected station. :
26. In a multiple station communication sys
tem, the combination including, signal lights at -
each station corresponding to other stations in
the system, station selector switches at each sta-
tion corresponding to other stations in the sys-
tem, a voltage source at each station providing a
periodically recurring voltage, and means includ-
ing signal light and power circuits between the
stations and circuit controlling switches operable
with said selector switches upon operation of the

- latter to select a station for connecting the lights
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means operable with the selector switches nor- -
mally connecting resistors in shunt to lights as- .

sociated with stations corresponding to the se-
lector switch and operable when the selector
switch is operated to disconnect said resistor from
circuit with the light. ,

24 Tn a muliiple station communication sys-
tem of the type comprising a plurality of sta-
. tions each having station selector switches and
signal lights corresponding to other stations in
the system, the combination including, normally
inoperative means at each station adapted when
rendered operative to produce a periodically re-
curring voltage, a shunt resistor for each light,
s light energizing circuit including a resistor
‘adapted to be connected to lights corresponding
" to the station st other stations, and switch means
operable with the selector switches normally ren-
-dering said voltage producing means inoperative
and connecting an associated resistor in shunt to
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at stations other than the selected station to said
voltage source, : ‘ .

-27. In a multiple station communication sys-
tem, the combination including, signal lights at
each station corresponding to other stations in
the system, station selector switches at each sta-
tion corresponding to other stations in the sys-
tem, normally inoperative means at each station
for providing a periodically recurring voltage, and
meeans including signal light and power circuits
between the stations and circuit controlling
switches operable with said selector switches upon
operation of the latter to select a station for ren--
dering said voltage providing means operative
and for connecting the lights at stations other
than the selected station to said voltage providing
means. :

28. In a multiple station communication sys-

tem, the combination including, signal lights at ..

each station corresponding to other stations in "
the system, station selector switches at each sta-
tion corresponding to other stations in the sys-~
tem, and means including signal light circuits
between the stations and light circuit controlling
switches operable with sald selector switches upon
operation of the latter to select a station for pro-
ducing steady glowing of the signal light at &
selected station and for producing intermittent
glowing of fhe lights at stations other than the
selected station. T

20. In a multiple station communication sys-
tem, the combination including, signal lights at
each station corresponding fo other stations in
the system, station selector switches at each sta-
tion corresponding to other stations in the sys-
tem, means providing a steady voltage at each
station, normally inoperative means providing a
periodically recurring voltage at each station
connected to the lights corresponding to the sta-
tion at other stations, and means including sig- -
nal light and power circuits between the stations
and circuit controlling switches operable with
sald selector switches upon operation of the lat-
ter at one station to select a station for connect-
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ing the signal light at & selected station to the
steady voltage providing means at the one sta-
tion and for rendering operative the periodically
recurring voltage providing means and for con-
necting the lights at stations other than the se-
lected station thereto.

30. In a multiple station communication sys-
tem, the combination including, signal lights at
each station corresponding to other stations in
the system station selector switches at each sta-
tion corresponding to other stations in the sys-
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tem, and means including power supplying

means and power and signal light circuits between
the stations and power and light circuit control-
ling switches operable with the selector switches
for producing a steady glow of the light at the
called station corresponding to the calling sta-
tion upon operation of the called station- selec-
tor switch at the calling station and for produc-
ing a steady glow of the called station light at
the calling station upon operation of the calling
station selector switch at the called station,
thereby to give a positive indication that the sta-
tion selector switches at one station correspond-
ing to the other have been operated.

31. In a multiple station communication sys-
tem, the combination including, signal lights at
each station corresponding to other stations in
the system station selector switches at each sta-
tion corresponding to other stations in the sys-
tem, and means including power supplying means
and power and signal light circuits between the
stations and power and light circuit controlling
switches operable with the selector switches for

producing & steady glow of the light at the 35
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‘called station corresponding to the calling sta--

tion upon operation of the called station selector
switch at the calling station and for producing a
steady glow of the called station light at the
calling station upon operation of the cailing sta-
tion selector switch at the called station, thereby
to give a positive indication that the station se-
lector switches at one station corresponding to
the other have been operated, said circuits and
circuit controlling switches also being construct-
ed and arranged to produce flashing of a light
corresponding to a called one of the first two sta-
tions at another station when the station selec-
tor switch at the other station corresponding to
one of said two stations has been operated to se-
lect it and steady glow of the light at the called
one of the first two stations corresponding to the
other station,

32. In signaling apparatus for use in commu-
nication systems of the type having station se-
lector switches, the combination including, nor-
mally inoperative flasher type means adapted
when rendered operative to produce a periodical-
ly recurring signal voltage, switch means oper-
able with the selector switches normally con-
necting said voltage producing means to signal
circuits individual to the selector switches, and

means including other switch means operable - -

with said selector switches for rendering opera-
tive said voltage producing means when the se-
lector switches are operated to select a station,

. whereby said periodically recurring signal voltage

is applied to signal circuits correspondmg to non-
operated selector switches,
RICHARD H. CAMPBELL,



