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1

This invention relates to intercommunicating
apparatus in general, and more particularly to
intercommunicating systems comprising a plu-
rality of stations; each station including a trans-
ducer usable hothh as a transmitting microphone
and as a loud-speaking receiver,

An object of this invention is to provide an
improved Intercommunicating system compris-
ing a plurality of stations; each station.including
a transducer operable either as a transmitting
microphone or as a loud-speaking receiver and
an amplifier,

Another object of this invention is to provide
an improved intercommunicating system com-
prising g plurality of stations: each station in-
cluding a fransducer operative selectively as a
transmitting microphone and as a loud-speaking
receiver, and an amplifier adapted to function
as a voltage amplifier when the associated trans-
ducer functions as a microphone and to function
as g power amplifier when the associated trans-
ducer functions as a loud-speaking receiver.

A further object of this invention is to provide
an intercommunicating system comprising a plu-
rality of stations; each station including a trans-
ducer operative selectively as a transmitting mi-
crophone and as a loud-speaking receiver and
an amplifier; the amplifier at each station com-
prising only a part of the total amplification
available to that station.

=611l another object of this invention is to pro-
vide an intercommunicating system comprising a
plurality of stations, each of the stations having
an amplifying device, and connections between
the amplifying devices, whereby the amplifying
devices are enabled to function as parts of an
amplifying unit during communication between
the stations. | |

Other and further objects will be apparent to
those skilled in the art to which this invention
relates from the following specification and
. drawings.

Referring to the drawings briefly, Figs, 1 and

2, taken together, illustrate an intercommunicat-
ing system embodying the present invention: Fig,
1 illustrating diagrammatically the apparatus
disposed at a station A incorporated in the sys-
tem, and Fig. 2 illustrating diagrammatically the
apparatus disposed at a station B incorporated
in the system,

Higs. 3 and 4, taken together, illustrate a mod-
ified form of the intercommunicating system em-
bodying the present invention; Pig. 3 illustrating
diagrammatically the apparatus disposed at a

station #1 incorporated in the system, and Fig. 4 !

illustrating diagrammatically the apparatus dis-
posed at a station #2 incorporated in the system.

Referring now more particularly to Figs. 1 and
2 of the drawings, the intercommunicating sys-
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tem there illustrated comprises a plurality of sta- 60

2

tions including the stations A and B, provided
with apparatus respectively illustrated in Iigs.
1 and 2, More particularly, the apparatus dis-
posed at the station A comprises a transducer {91
operative selectively as a transmitting micro-
phone and as a loud-speaking receiver; a combi-
nation reciifier and amplifier tube 182; a talk-
listen key 103; a master switch 104 for connect-
ing the tube 102 to a source of 110-volt A. C. pow-
er subply; and an electric network including a
coupling transformer {05 coupling the apparatus .
at the station A t0 an associated signalling Iine
100 extending between each of the stations A, B,
etC.

Preferably, the transducer 101 is of any suit-
able type such, for example, as the electrody-
namic or the piezoelectric type; while the tube
102 is of the 117L7GT type incorporating a rec-
tifler portion (including an anode 106, a cathode
iBT and a cathode heater {08) and a beam power
tetrode portion (including an anode 189, a screen
grid {10, a control grid (11, a cathode 112, beam
electrodes [13 and a cathode heater {14). In the
tube (02, the tetrode portion constitutes a voltage
amplifier when the transducer {8l is functioning
as a microphone, and constitutes a beam power
amplifier when the transducer {01 functions as a
loud-speaking receiver, Also in the tube 102 the
rectifier and amplifier portions are enclosed in g
common envelope |15; while the cathode heaters
108 and 114 are connected in series to the mas-
ter switch 104. o

The talk-listen key 183 is of the conventional
four-blade double-throw type, selectively opera-
tive between talk ang listen positions. Specifi-
cally, the talk-listen key 103 comprises four
blades 116, 117, 118 and 119 that are operative
together and normally biased to the listen posi-
tion. |

Considering the connection and arrangement
of the circuit network in greater detail, one ter-
minal of the transducer 101 is connected through
a Shielded cable 120 to the blade 116 of the talk-
listen key 103, and the other terminal of this
transducer is connected to the blade {18 of the
talk-listen key 183 and to the by-pass capacitor
i2f. The make contact associated with the blade
116 and the break contact associated with the
blade 11T are connected to the control grid i {{ of
the tetrode amplifier through the shielded cable
122, which is also connected to the grid leak re-
sistor 123. The sheaths of both of the shielded
cables {20 and 122 are grounded to the chassis of
the apparatus to reduce stray pickup in the grid
circult of the tetrode amplifier. The break con- -
tact of the blade 116 and the make contact of
the blade 11T are connected to the screen grid
118 of the tetrode and to the filter capacitor (24
and resistor 125 through the conductor 131. The
make contact of the blade ({8 and the break




5 427,498

3
contact of the blade 119 are connected to the bus

[ 26: which is connected to one blade of the mas-

ter power switch 194, to both of the filter ca-
pacitors 124 and {27, and to a terminal of the
by-pass condenser 128, the other terminal of this

Iatter condenser being grounded to the chassis.

The cathode resistor 29 and the cathode resistor
shunting capacitor 130 are also connected to the
bus 126, together with the lower terminal of the
orid leak resistor 123.

The break contact of the blade [I8 and the
make contact of the blade (19 are connected to
the anode 109 of the tetrode amplifier; and the
blades 11T and 119 are connected to the primary
winding of the coupling transformer (05, the
secondary winding of which is connected to the
signalling line Q0. The coupling transformer
105 comprises a portion of an impedance network
for matching the apparatus disposed at the sta-
tion A to the signalling line {00. More particu-
larly. both the transducer {81 and the coupling
transformer (05 are adapted to be matched both
to the input and to the output of the tetrode am-
plifier, as explained more fully hereinafter.
Specifically, in the circuit control network dis-
posed at the station A it has been found that the
following values for the different elements are

quite satisfactory:

Filter capacitor 124 . mfd.- - 40
Filter capacitor 127 oo mfd__ 20
Filter resistor 125. ohms. - 500
By-pass capacitor 128 mifd.... 0.1
Cathode resistor 129 e~ ohms__ 500
Cathode resistor shunting capacitor 130 |

mid__ 20
Grid leak resistor 123_.._________ohms__ 250,000
By-pass capacltor 2t mfd.__  0.009

Similarly, the apparatus disposed at the sta-
tion B comprises a transducer 201 operative selec-
tively as a transmitting microphone and as a
loud-speaking receiver; a combination rectifier
and amplifier tube 202; g talk-listen key 233; &
master switch 204 for connecting the tube 202 to
a, source of 110-volt A. C. power supply, and an
electric network including g coupling transformer
205 coupling the apparatus at the station B to an
associated signalling line 100 extending between
each of the stations A, B, etc.

Preferably, the transducer 201 is of any suitable
type such, for example, as the electrodynamic
or the piezo-electric type; while the tube 282 is
of the 117L7GT type incorporating a rectifier
portion (including an anode 20§, a cathode 201
and g cathode heater 208) and a beam power
tetrode portion (including an anode 2039, a screen
grid 210, a control grid 21{, a cathode 212, beam
electrodes 213 and g cathode heater 214). In the
tube 202, the tetrode portion constitutes a volt-
age amplifier when the transducer 201 is func-
tioning as a microphone, and constitutes a beam
power amplifier when the transducer 281 func-
tions as a loud-speaking receiver. Also in the
tube 202 the rectifier and amplifier portions are
enclosed in a common envelope 219; while the
cathode heaters 208 and 214 are connected 1in
series to the master switch 204.

The talk-listen key 203 is of the conventional
four-blade double-throw type, selectively oper-
ative between talk and listen positions. Spe-
cifically, the talk-listen key 203 comprises four
blades 216, 21T, 218 and 219 that are operative
together and normally biased to the listen posi-
tion.

Considering the connectlon and arrangement

4

of the circuit network in greater detail, one ter-
minal of the transducer 201 ig connected through
a shielded cable 220 to the blade 216 of the talk-

listen key 203, and the other terminal of this
transducer is connected to the blade 2{8 of the

talk-listen key 203 and to the by-pass capacitor

221. The make contact associated with the blade

- 218 and the break contact associated with the
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blade 217 are connected to the control grid 21t of
the tetrode amplifier through the shielded cable
222 which is also connected to the grid leak re-
sistor 223. The sheaths of both of the shielded
cables 220 and 222 are grouhded to the chassis of
the apparatus to reduce stray pickup in the grid
circuit of the tetrode amplifier. ‘The break con-
tact of the blade 216 and the make contact of the
blade 2¢7 are connected to the screen grid 210 of
the tetrode and to the filter capacitor 224 and
resistor 225 through the conductor 23if. The
make contact of the blade 218 and the break con-
tact of the blade 219 are connected to the bus 226;
which is connected to one blade of the master
power switch 204, to both of the filter capacitors
224 and 227, and to a termina] of the by-pass con-
denser 228, the other terminal of this latter con-
denser being grounded to the chassis. The cath-
ode resistor 228 and the cathode resistor shunting
capacitor 230 are also connected to the bus 226,
together with the lower terminal of the grid leak
resistor 223.

The break contact of the blade 218 and the
make contact of the blade 219 are connected t0
the anode 288 of the ftetrode amplifier; and the
blades 21T and 219 are connected to the primary
winding of the coupling transformer 2835, the
secondary winding of which is connected to the
signglling line 188. The coupling transformer
285 comprises a portion of an impedance network

- for matching the apparatus disposed st the sta-
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tion B to the signalling line 168, More particu-
larly, both the transducer 20{ and the coupling
transformer 205 are adapted to be matched both
to the input and to the output of the tetrode
emplifier, as explained more fully hereinafter.
Specifically, in the circuit control network dis-
posed at the station B it has been found that
the following values for the different elements
are qui’te satisfactory:

Fﬂte; -gapacitor 224_ . _________.__ mid. .. 40
Filter capacitor 227 mid__ 20
Filter resistor 225____________.__ ohms.... 500
By-pass capacitor 228 o ___ mid... 0.1
Cathode resistor 228 oo ohms__ 560
Cathode resistor shunting capacitor

230 _ mid__ 25
Grid leak resistor 223 o _____ ohms__ 250,060
By-pass capacitor 22/ . . _____ mfd..  0.005

Considering now the operation of the inter-
communicating system, when the person at the
station A wishes to communicate with the per-
son at any cther station connected to the system,
for example the person at the station B, he mere-
ly operates the talk-listen key €3 from its nor-
mal listening position to its operated talk posi-
tion, as illustrated in Fig. 1. This operation of
the talk-listen Key 183 at the station A causes
the transducer 18{.to be operative as a transmit-
ting microphone instead of as a loud-speaking
receiver, and causes operation of the tetrode am-
plifier ag a first-stage voltage amplifier instead
of as a second-stage power amplifier., If is fur-
ther assumed that at this time the master switch
{04 at the Sta_tion A occupies its closed position
and that the master switch at the other sta-




. 53
tion, stich for example as the master switch 204
at the station B, occupies its closed position.

When the master switch {84 at the station A
1S closed, the source of 110-volt alternating cur-
rent power supply is connected directly across
the series-connected cathode heaters 108 ang (14,
whereby the heaters mentioned effect heating of
the associsted cathodes 167 and {12 in order to
render these cathodes electron emissive. Also,
clesing the master switch (848 applies the 110-
volt alternating current to the anode {06 of the
rectifier., When the positive half-cycle of the
alternating current is applied to this anode {06
current fiows between the cathode 107 and the
anode (§6, thereby charging the capacitor 127;
and at the same time some of this current flows
through the resistor 25, also partially charging
the capacitor {24, The current also at this time
- flows through the conductor 31, applying g posi-
tive poiential to the screen grid ({0 of the tetrode;
and thence throtigh the blade (17 of the talk-
listen key (23 to the primary of the transformer
105; and from the primary of this transformer
189 through the blade ({9 of the talk-listen key
{803 to the anode 155 of the tetrode amplifier,
thereby rendering the gmplifier operative. When
the negative hali-cycle of the alternating current
is applied to the anode {06 of the rectifier, no
current flows between the cathode 87 ang the
anode {66; and during this half-cycle current for
the tetrode amplifier is supbplied by the capaci-
tors 124 and 127 of the filter network, inasmuch
as during this half-cycle these capacitors at least
partially discharge, thereby applying a positive
potential to the conductor {31 and to the screen
grid 1id of the tetrode amplifier. Current from
the conductor 131 is supplied to the primary of
the transformer 8% and to the anode {69 of the
tetrode amplifier through the aforesaid blades
Fi7 and 118 of the talk-listen key 183,

Inasmuch as the transducer {8{ connected to
the grid fi{ of the tetrode amplifier functicns at
this time as a microphone, modulated rotentials
produced by this transducer modulate the elec-
tron stream through the tetrode amplifier, and
the aforesald currents flowing from the conduc-
tor 13! through the blade {7 of the talk-listen
key (03, the primary of the transformer {35, and
the blade ({8 of the talk-listen key {03 to the
ancde of this tetrode amplifier are modulated by
the action of the grid {{i of the tetrode ampli-
fier in accordance with the sound vibrations
picked up by the transducer {8!{. These undu-
lating electric currents produced by the opera-
tion of the voltage amplifier are applied to the
signalling line 180 by the transformer (95, and
they are received from this line by the transform-
er 205 at the station B and the corresponding
transformers at the other stations.

Considering now the operation of the apparatus
at one of the stations operating as a receiving
station, such for example as the station B, the
amplified undulating currents transmitted over
the signalling line 80 effect operation of the
coupling transformer 205, the primary winding
of which is connected to the blades 21T and 218
of the talk-listen key 203. More particularly,
at this time it is assumed that the talk-listen key
2683 ccecupies its normal listen position and that
the power switch 284 occupies its closed position,
whereby the undulating currents are fed over
the shielded conductor 222 connected to the break
contact of the blade 21T to the control grid 241
of the tetrode amplifier. TUndulating currents
are also fed from the break contact of the blade
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219 to the cathode of the tetrode amplifier by
way of the conductor 226 and the cathode re-
sistor 229 and cathode resistor shunting con-
denser 230. These undulating currents are am-
plified by the tetrode amplifier through the op-
eration of the conftrol grid 211 and its influence
on the electron stream between the cathode 212
and the anode 288, so that corresponding un-
dulating currents of an amplified order are fed
irom the anode 209 of the tetrode amplifier
through the break contact of the blade 218 to
one terminal of the transducer 261 which is con-
nected to the blade 2{8. The other terminal of
the transducer 201 is connected to the blade 216
and through the break contact of this blade 2186
to the conductor 231, which is connected to the
screen grid electrode 2iB of the tetrode ampli-
fier and to the filter network consisting of the
capacitors 224 and 227 and the resistor 225;
whereby the transducer 201, functioning as a
loud-speaking receiver, reproduces sounds corre-
sponding to the undulating currents fed thereto.

The rectifier, consisting of the anode 286, the
cathode 287 gnd the cathode heater 288, func-
tions in the same manner as the corresponding
rectifier disposed at the station A arid illustrated

“in Fig. 1, in that during the interval when the
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positive half-cycle is applied to the anode 206,
current flows between the cathode 287 and the
anode 286, thereby charging the capacitor 227:
and at the same time, some of this current flows
through the resistor 2295, also partially charging
the capacitor 224. The current also at this time
flows through the conductor 23! as described
above. Thus, the f{ransducer 28i functions as
2, loud-speaking receiver and the tetrode am-
plifier functions as a beam power amplifier.

Of course it will be understood that in the in-
tercommunicating system affer the person at the
station A is through talking he may restore the
associated talk-listen key {83 to its normal listen
position, whereby the station A is converted to
a receiving station; and at this time the person
at the station B may operate the associated talk-
listen key 203 to its talk position, whereby the
station B is converted to a transmitting station.
Further, it will be understood that when any one
of the stations is operating as a transmitting
station, the associated transducer functions as a
transmitting microphone and the associated
tetrode amplifier functions as a voltage ampli-
fier; whereas when any one of the stations is
operating as a receiving station, the associated
transducer functions as a loud-speaking receiver
and the associated tetrode amplifier functions as
a beam power amplifier. Finally, it will be ap-
preciated that only one station at any one time
may operate as a transmitting station, whereas
all of the other stations may operate simul-
taneously as receiving stations.

Referring now more particularly to Figs. 3
and 4 of the drawings, the modified form of the
Intercommunicating system there illustrated
comprises a plurality of stations, including the

station #1 and the station #2, provided with
apparatus respectively illustrated in Figs. 3 and

4. More particularly, the apparatus disposed
at the station #1 comprises a transducer 301
operative selectively as a transmitting micro-
phone and as a loud-speaking receiver: a com-
bination rectifier and amplifier tube 3&32 a talk-
listen key 303; a master switch 304 for connect-
Ing the tube 382 to a source of 110 volt A. C.
power supply; an impedance matching network -
mcludmg a Station selector switch 385; and a
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home signalling line 351, accessible to the se-
lector switches at each of the other stations.

Preferably, the transducer 381 is of any suit-
able type, such for example as the electrody-
namic or the piezoelectric type; while the tube
202 is of the 117P7GT type incorporating a rec-
tifier portion (including an anode 306, a cathode
307, and a cathode heater 308) and a beam pow-
er tetrode portion (including an anode 309, a
screen grid 340, a control grid $il, a cathode
312, beam electrodes 313 and a cathode heater
314). In the tube 302, the tetrode portion con-
stitutes a voltage amplifier when the transducer
381 is functioning as a microphone, and consti-
tutes a beam power amplifier when the trans-
ducer 284§ is functioning as g loud-speaking re-
ceiver. Also, in the tube 302 the rectifier and
amplifier rortions are enclosed in a common en-
velepe 3i5: while the cathode heaters 398 and
314 are connected in series to the master switch
oa4.

The talk-listen key 383 is of the conventional
two-blade double~-throw type, selectively opera-
tive between talk and listen positions. Specifical-
ly, the talk-listen key 383 comprises two blades
216 and 217 that are operative together and nror-
maily biased to the listen position.

Considering the connection and arrangement
of the circuit network in greater detail, one ter-
minal if the transducer 391 is connected to the
blade 3§7 of the talk-listen key 233 and the other
tarminal of this transducer is connected through
the bus 328 and the cathode resistor $29 and
cathode resistor shunting capacitor 338, to the
cathode 2312 of the tetrode amplifier.

The make contact associated with the blade
215 and the break contact associated with the
blade 27 are connected through the impedancs
network (consisting of the resistor 351, coupling
capacitor 352, and grid leak resistor 3g3) to the
control grid 311 of the tetrode amplifier. The
break contact of the blade 316 and the make con-
tact of the blade 317 are connected together and
through a couprling capacitor 364 to the anode
269 of the tetrode amplifier. The anode 308 of
the tetrode amplifier is connected to the screen
orid 2318 of the tetrode amplifiar through the re-
sistor 363, which in turn is connected to the fdlter
network consisting of the filter capacitors 324
and 327 and the filter resistor 225. The filter
resistor 22% and the filter capacitor 3271 are con-
nected to the cathode 337 of the rectifier.
blade 21§ of the talk-listen key 383 is connected
threough the conductor 331 to the capacitor 37
of the impedance matching network consisting
of capacitors 37! and 372 and resistor 373. The
capacitor %2 is connected to the bus 326, which
is also connected to one side of the master power
switch 2ad4. The other side of the master power
switeh 284 is connected to one terminal of the
series-connccied cathode heaters 3068 and 84 and
to the rectifier anode 2398, the other terminal of
the series-connected cathode heaters 388 and 3448
being connected to the bus 326,

Thus the busses 23{ and 325 are respectively
connected by way of the coupling capacitors 374
and 272 to the terminals of the resistor 373,
which in turn are connected to the line con-
ductors of the home line 58f and to the respective

wipers of the station gelector switch 323; the

station selector switch 385 is of the conventional

rotary type including two rotary wipers 881 an:d
582 provided with individually associated contact
The contacts in the contact banks re-

banks.
spectively associated with the rotary wipers 361

The
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and 282 of the station selector switch 335 are
paired and terminate the corresponding line con-
ductors of the home lines extending to the other
stations #2, etc. The impedance network in-
cluding the coupling capacitors 37! and 372 and
the resistor 3713 matches the apparatus disposed
at the station #1 to the home line 3%f and to

any of the home lines extending to the other
stations #2, ete., selected by way of the asso-
ciated station selector switch 3(3. More particu-
larly, both the transducer 381 and the impedance
network mentioned are adapted to be matched
hoth to the input and to the output cf the tetrode
amplifier, as explained more fully hereinafier.

Similarly, the apparatus disposed at the sta-
tion #2 comprises a transducer 01 operative se-
lectively as a transmitiing microphcone and as a
loud-speaking receiver; a combination rectifier
and amplifier tube #82; a talk-listen key (33,
a master switch &84 for connecting the tube 432
to a source of 110 volt A. C. power supply; an
impedance matching network including a station
selector switeh 465; and o home signalling line
£51, accessible to the selector switches at each
of the other stations.

Preferably, the transducer 4Gt is of any suit-
ahle type, such for exambple as the electrodynamic
or the piezo-electric type; while the tube 402 is
of the 11I7P7TGT type incorporating a rectifier
porticn (including an anode 486, a cathcede 437,
and a cathode heater 488) and g beam power
tetrode portion (including an anode £839, a screen
erid 410, a control grid 4ii, a cathode 412, beam
electrodes 442 and a cathcede heszter 4i4), In
the tube £082, the tetrode portion constitutes a
voltage amplifier when the transducer 431 is func-
tioning as a microphone, and constitutes a heam
power amplifier when the transducer £3§ is func-
tioning as a loud-speaking receiver, Also, in the
tube 402 the rectifier and amplifier poriions are
enclosed in a common envelope 418; while the
cathode heaters 828 and 414 are connected in
series to the master switch 284,

The talk-listen key 683 is of the conventional
two-blade double-throw type, selectively oper-
ative between talk and listen positions, Speciii-
cally, the talk-listen key 483 comprises two blades
£16 and 417 that are operatlive together and nor-
mally biased to the listen position.

Considering the connection and arrangement
of the circuit network in greater detail, one ter-
minal of the transducer 481 is connected to the
hlade 5i{7 of the talk-listen key 663 and the other
terminal of this transducer is connected through
the bus 220 and the cathode resistor 42§ and
cathode resistor shunting capacitor £38, to the
cathode &12 of the tetrode amplifier.

The make contact associated with the blade 4156
and the break contact associated with the blade
{71 are connected through the impedance net-
work (consisting of the resistor £3f, coupling
capacitor 8862 and grid leak resistor 4{3) to the
control grid 41t of the tetrode amplifier. 'The
break contact of the blade 2!6 and the make
contact of the blade 47 are connecied together
and through g coupling capacitor 464 to the
ancde 489 of the tetrode amplifier. The anode
409 of the tetrode amplifier is connected to the
screen grid 419 of the teftrode amplifier through
tlhe resistor 685, which in turn is connected to
the filter network consisting of the filter ca-
pacitors §24 and 427 and the filter resistor &29.
The filter resistor 425 and the filter capacitor
827 are connected to the cathode 487 of the rec-
tifier. The blade 418 of the talk-listen key 403
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is connected through the conductor 831 to the
capacitor 471 of the impedance matching net-
work consisting of capacitors 47f and 472 and
resistor 473. The capacitor 472 is connected to
the bus 426, which is also connected to one side
of the master power switech 484, The other side
of the master power switch 404 is connected to
one terminal of the series-connected cathode
heaters 488 and 414 and to the rectifier gnode
406, the other terminal of the series-connected
cathode heaters 498 and 4!4 being connected to
the bus 426 :

Thus the busses 431 and 428 are respectively
connected by way of the coupling capacitors 471
and 472 to the terminals of the resistor 413, which
in turn are connected to the line conductors of
the home line 451 and to the respective wipers
of the station selector switch £4085: the station
selector switch 4885 is of the conventional rotary
type including two rotary wipers 481 and 482
provided with individually associated contact
banks, The contacts in the contact banks re-
spectlvely associated with the rotary wipers 481
and £32 of the station selector switch 485 are
paired and terminate the corresponding line con-
ductors of the home lines extending to the other
stations #1, etc. The impedance network includ-
ing the coupling capacitors 47{ and 872 and the
resistor 473 matches the apparatus disposed at
the station #2 to the home line 45! and to any
of the home lines extending to the other stations
#1, etc., selected by way of the associated station
selector switch 435. More particularly, both the
transducer 281 and the impedance network men-
tioned are adapted to be matched both to the
input and to the output of the tetrode amplifier,
as exXplained more fully hereinafter.

Considering now the operation of the inter-
communicating system, when the person at the
station #1 wishes to communicate with the per-
son at any other station connected to the sys-
tem, for example the person at the station #2,
he first operates the talk-listen key 382 from its
normal listening position to its operated talk

positicn, as illustrated in Fig. 3. This operation of i

the talk-listen key 303 at the station #1 causes
the transducer 38! to be operative as a trans-
mitting microphone instead of as a loud-speak-
Ing receiver, and causes operation of the tetrode

amplifier as a first-stage voltage amplifier instead :

01 as a second-stage power amplifier. The per-
son at the station #1 then operates the station
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selector switch 28% to the position corresponding -

to the desired station, such for eXample as to the

second position, corresponding to the station #2, ¢

It 1s further assumed that at this time the mas-
ter switch 384 at the station #1 occupies its closed
posltion and that the master switeh at each of
the other stations, such for example as the mas-
ter switch 482 at the station #2, occupies its

closed position., When the master switch 368 gt

the station #1 is closed, the source of 110-volt
alternating curreni power supply is connected
directly across the series-connected cathode
heaters 388 and 314, whereby the heaters men-
{loned effect heating of the associated cathodes
$87 and 312 in order tp render these cathodes
electron emissive, Also, closing the master switch
304 applies the 110-volt alternating current to
the anode 396 of the rectifier. When the positive
half-cycle of the alternating current is applied
to this anode 388, current. flows between the cath.
ode 387 and the anode 886, thereby charging the
capacitor §27; and at the same time some of this
current flows through the resistor 325, also par-
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tially charging the capacitor 824, Also, the rec-
tified current applies a positive potential to the
screen grid 310 of the tetrode amplifier, and cur-
rent flows thence through the resistor 385 to the
anode 309 of the tetrode amplifier, thereby ren-
dering the amplifier operative. When the nega-
tive half-cycle of the alternating current is ap-
plied to the anode 306 of the rectifier, no cur-
rent flows between the cathode 307 and the anode
306; and during this half-cycle current for the
tetrode amplifier is supplied by the capacitors 324
and 327 of the filter network, inasmuch as during
this half-cycle these capacitors at least partially

“discharge, thereby applying a positive potential

to the screen grid 310 and current through the re-
sistor 368 to the anode 329 of the tetrode am-
plifier. . |
Inasmuch as the transducer 30! connected to
the blade 317 of the talk-listen key 303 is coupled
by way of the capacitor 362 to the control grid
311 of the tefrode amplifier, modulated poten-
tials produced by this transducer modulate the
eleciron stream through the tetrode amplifier.
'The modulated currents in the output of the tet-
rode amplifier are impressed by way of the cou-
pling capacitor 384, the blade 315 of the talk-listen
key 303, and the associated break contact, upon
the conductor 831. Thus the output of the tet-
rode amplifier is applied between the bus 328 andg
vhe conductor 3231, which are connected to the
capacitors 371 and 372 across the wipers 381 and
3862 of the station selector switch 385 and con-
sequently across the line conductors of the se-
lected home line 451 extending to the station

- #2. Accordingly, the transducer 381 is operative

as a transmitting microphone to control the tet-
rode amplifier, whereby voltage amplified un-
dulating signal currents are transmitted over the
station selector switch 305 and the selected home
line 43! extending to the apparatus at the stg-
tion #2.

Considering now the operation of the appara.-

‘tus at one of the stations operating as a receiving

station, such for example as the station #2, the
amplified undulating currents transmitted over
the associated home line 451 are impressed across
the resistor 413 and consequently by way of the
coupling capacitors 471 and 472 across the bhus
426 and the conductor 43i. More particularly,
the conductor 431 is connected by way of the
blade 416 and the associated break contact of
the talk-listen key 483, occupying its normal
listen position, and the coupling capacitor 462
to the control grid 4§11 of the tetrode amplifier,
whereby the electron stream between the anode
288 and the cathode 812 of the tetrode amplifier
is modulated in accordance with the received 1n-
dulating currents. The output of the tetrode
amplifier is applied from the anode 889 of the
tetrode amplifier through the coupling capacitor
684 and the break contact of the blade 417 of
the talk-listen key 403 to one terminsal of the

-transducer 481, now functioning as g, loud-speak-

Ing receiver, the other terminal of the trans-
ducer 481 being connected to the bus 4286. Thus,
the transducer 481 functions as a loud-speaking
receiver to reproduce at the station #2 the Sig-
nals received over the associated home line 45i
from the station #1. Also, at this time at the
statlon #2 the master switch 494 occupies its
closed position, thereby rendering the rectifier

operative in & manner identical to that previcusly

explained in conjunction with the rectifier dis-
posed at the station #1. Thus at this time the
transducer 40! functions as g loud-speaking re-
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ceiver, and the tetrode amplifier functions as a
beam power amplifier.

Of course it will be understood that in the in-
tercommunicating system, after the person at
the station #1 is through talking he may restore
the associated talk-listen key 303 to its normal
listen position, whereby the station #1 is con-
verted to a receiving station; and at this time the
person at the station #2 may operate the as-
sociated talk-listen key 463 to its talk position,
whereby the station #2 is converted to a trans-
mitting station. Further it will be understood
that when any one of the stations is operating as
a, transmitting station, the associated transducer
functions as a transmitting microphone and the
associated tetrode amplifier functions as a voltage
amplifier: whereas when ony one of the stations
is operating as a receiving station, the associated
transducer functions as a loud-speaking receiver
and the associated tetrode amplifier functions as
a beam power amplifier., | |

Finally, it will be appreciated that only one
station at any one time may operate as a trans-
mitting station, whereas normally only one sta-
tion operates therewith as a receiving station.
However, a conference connection can be set up

between the transmitting station and any num-

ber of receiving stations. 'This is accomplished by
the person at the transmitting station making
successive calls to the persons at the receiving
stations and causing the persons at the different
receiving stations to operate their associated sta-
tion selector switches in order to select the home
line extending to the transmitting station. When
a, conference connection is thus set up, the station
selector switch at the transmitting station may
be released in view of the fact that the home
line extending to the transmitting station has
been selected by the station selector switches at
the connected receiving stations.

While there has been described what is at
present considered to be the preferred embodi-
ment of the invention, it will be understood that
many modifications may be made therein and it
is intended to cover in the appended claims all
such modifications as fall within the true spirit
and scope of the invention.

What is claimed is:

1. An intercommunicating system comprising
first and second stations and a signalling chan-
nel extending therebetween; each of said stations
including a transducer operative selectively as a
transmitting microphone and as a loud-speaking
receiver, an amplifier provided with input and
output terminals, a switching device selectively
operative between talking and listening positions,
and a circuit network so connected and arranged
that said first station switching device is oper-
ative when in its talking position to connect said
first station transducer to the input terminals of
said first station amplifier and to connect the out-
put terminals of said first station amplifier to
said signalling channel, and that said second sta-
tion switching device is operative when in its
listening position to connect said second station
transducer to the output terminals of said second
station amplifier and to connect the input termi.
nals of said second station amplifier to said sig-
nalling channel at the same time as said first sta-
tion amplifier is connected to said signalling
channel. - ;

2. An intercommunicating system comprising
first and second stations and g signalling chan-
ne] extending therebetween; each of said stations
including a transducer operative selectively as a,
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transmitting microphone and as a loud-speaking
receiver, a vacuum tube provided with input and
output terminals, a switching device selectively
operative between talking and listening positions,
and a circuit network so connected and arranged
that said first station switching device is oper-
ative when in its talking position to connect said
first station transducer to the input terminals of
said first station vacuum tube and to connect the
output terminals of said first station vacuum tube
to said signalling channel, and that sald second
station switching device is operative when in its
listening position to connect said second station
transducer to the output terminals of said second
station vacuum tube and to connect the input
terminals of said second station vacuum tubke to
said signalling channel at the same time as said
first station vacuum tube is connected to said sig-
nalling channel.

3. An intercommunicating system comprising
first and second stations and a signalling channel
extending therebetween; each of said stations in-
cluding a transducer operative selectively as a
transmitting microphone and as a loud-speaking
receiver, a vacuum tube of the beam-power type
provided with input and output terminals, a
switching device selectively operative between
talking and listening positions, and a circuit net-
work so connected and arranged that said first
station switching device is operative when in 1ts
talking position to connect said first station trans-
ducer to the input terminals of said first station
vacuum tube and to connect the output terminals
of said first station vacuum tube to said signalling
channel, and that said second station switching
device is operative when in its listening position
to connect said second station transducer to the
output terminals of said second station vacuum
tube and to connect the input terminals of sald
second station vacuum tube to said signalling
channel at the same time as said first station
vacuum tube is connected to said signalling
channel.

4. An intercommunicating system comprising
first and second stations and a signalling channel
extending therebetween; each of said stations in-
cluding a transducer operative selectively as a
transmitting microphone and as a loud-speaking
receiver, an amplifier of the pentode type, a recti.
fier connected to rectify alternating current for
supplying said pentode with direct current, a high
capacity filter circuit for filtering the rectified
output of said rectifier; a separate alternating
current supply connected to each of said recti-
fiers: an impedance network for said first station
for matching the input and ocutput of said first
station amplifier to said first station transducer
and signalling channel, respectively; an imped-
ance network for said second station for match-
ing the input and output of said second station
amplifier to said signalling channel and to said
second station transducer, respectively; and
means for simultaneously connecting said ampli-
fiers to said signalling channel.

5. An intercommunicating system comprising
first and second stations and a signalling channel
extending therebetween; each of said stations in-
cluding a transducer operative selectively as a
transmitting microphone and as a loud-speaking
receiver, an amplifier of the pentode type, a recti-
fier connected to rectify alternating current for
supplying said pentode with direct current, a high
capacity filter circuit for filtering the rectified
output of said rectifier, a talk-listen switch for

76 connecting said transducer either to the input or
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the output of said pentode amplifier; a separate
alternating current supply connected to each of
said rectifiers; an impedance network for said
first station for maiching the input and output
of said first station amplifier to said first station
transducer and signalling channel, respectively:
and an impedance network for said second sta-
tion for matching the input and output of said
second station amplifier to said signhalling chan-
nel and to said second station transducer, respec-
tively; said amplifiers being connected mmulta-
neously to said signalling channel.

0. An Intercommunicating system comprising
a pluralily of stations and a signsalling channel ex-
tending therebetween; each of said stations in-
cluding a transducer operative selectively as a
transmitting microphone and as a loud-speaking
recelver, and an amplifier having at least a pair
of stages; one of said stages being at each of

said plurality of stations, each of said stages be-

ing adapted to function either as an input stage
or as an output stage; impedance networks con-
nected to each end of said signalling channel,
said impedance networks gnd said signalling
channel being connected between and simulta-
neously to the stages of said amplifier.

1. An intercommunicating system comprising
a, plurality of stations and a signalling channel
extending therebetween; each of said stations in-
cluding a transducer operative selectively as a
transmitting microphone and as a loud-speaking
receiver, and an amplifier having at least a pair
ci stages; one of said stages being at each of said
plurality of stations, each of said steges being
adapted to funclion either as an input stage or
as an output stage; impedance networks connect~
ed to cach end of sald signalling channel, said
impedance networks and said signalling chan-
nel being connected hetween the stages of said
amplifier; and means at each station for con-
necting the stage at that station to function
elther as an input stage or as an output stage.

8. An intercommunicating system comprising
a plurality of stations and a signalling channel
extending therevbetween; each of said stations in-
cluding a transducer operative selectively as &
transmitting microphone and as & loud-speaking
receiver, and an amplifier having at least a pair
of stages; one of said stages being at each of
said plurality of stations, each of said stages be-
ing adapted to function either as an input stage
or as an ocublput stage; impedance neiworks con-
nected to each end of said signalling channel,
sald impedance networks and said signalling
channel being connected bhetween the stages of
said amplifier;
cwitch at each station for connecting the stage

that station to function either as an inputb
sta.ge or as an output stage.

9. An infercommunicating system comprising
first and second stations and a signalling chan-
nel extending therebetween; said first station in-
cluding a microphone, a first-stage amplifier pro-
vided with input and output terminals, and
means including a circuit network for coupling
said microphone to the input terminals of said
first-stage amplifier and for coupling the output
terminals of said first-stage amplifier to said
signalling channel; said second station including
o loud-speaking receiver, a second-stage ampli-
fier provided with input and ocutput terminals,
and means including g circuit network for cou-

and means inciuding a talk-listen
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pling sald loud-speaking receiver to the output
ferminals of said second-stage amplifier and for
coupling the input terminals of said second-stage
amplifier to said signalling channel.

10. An infercommunicating system compris-
ing first and second stations and a signalling
channel extending therebetween; said first sta-
tion including a microphone, a voltage amplifier
provided with input and output terminals, and
means including a circuit network for coupling
Sald microphone to the input terminals of said
voltage amplifier and for coupling the output
terminals of said voltage amplifier to said sig-
nalling channel; said second station including a
loud-speaking receiver, g power amplifier pro-
vided with input and output terminals, and
means including a circuit network for coupling
sald loud-speaking receiver to the output ter-
ininals of said power amplifier and for coupling
the input terminals of said power amplifier to
said signalling channel.

11. An intercommunicating system comprising
a first station including g microphone, a second
station including a loud-speaking receiver, and
a2 link interconnecting said microphone and said
loud-speaking receiver; said link including a.
first-stage amplifier provided with input termi-
nals coupled to said microphone and output ter-
minals, a second-stage amplifier provided with
output terminals coupled to said loud-speaking
receiver and input terminals, and a signal line ex-
vending between said first and second stations,
one end of sald signal line being coupled to the
output terminals of said first-stage amplifier and
the other end of said signal line being coupled
simultaneously to the input terminals of said
second-stage amplifier.

12. An intercommunicating system comprising
a, plurality of stations and g plurality of signalling
lines respectively extending to said stations: each
of said stations including a. transducer operative
selectively as a transmitting microphone and as
a loud-speaking receiver, an amplifier provided
with input and output terminals, a selector switch
having access to the signal lines extending to
each of the other of said stations, a switching de-
vice selectively operative between talking and
listening positions, and a circuit network so con-
nected and arranged that said switching device is
cperative to its talking position to couple said
transducer to the input terminals of said ampli-
fier and to couple the output terminals of said
amplifier to said selector switch and to the as-
sociated signalling line and that said switching
device 1s operative to its listening position to -
couple said transducer to the output terminals
of said amplifier gnd to couple the input termi-
nals of said amplifier to said selector switch and
to the associated signalling line. |
WILLARD FELDSCHER.
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