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This invention relates to an improved multi 
plex telephone System and more particularly to 
a System for increasing the number of messages 
that may be transmitted over trunk lines. 
One of the objects of my invention is to provide 

means for transmitting two messages simulta 
neously over a phantom circuit. 
Another object of the instant invention is to 

provide means for transmitting two messages si 
multaneously over a phantom circuit, and also for 
transmitting two messages at the same time over 
each of the physical trunk lines utilized for the 
phantom circuit. 
Another object of my invention is to provide an 

improved tWO message tWO-Way mechanism for 
reducing and expanding the period of time for 
Small portions or fragments of messages. 
Another object of this invention is to provide 

synchronizing or control signals from a master 
generator over pilot wire circuits or trunk lines 
to the various telephone offices in the system, 
whereby, all the two message two-way mecha 
nisms in the System may be controlled in time re 
lation by the master generator. 
Another object of the instant invention is to 

provide means in a two message two-Way trans 
mission trunk line for signaling the operator in 
either direction independently for either message. 
Another object of the instant invention is to 

provide means in a two message two-way phan 
tom group of trunks for signaling the operator 
independently for each message in either di 
rection over the two physical trunks, and Over 
the phantom circuit. 

Still another object of the instant invention is 
means for associating the message reducing and 
expanding mechanism with the operator's cord 
circuits rather than with the trunk lines. 

Several telephone messages may be transmitted 
simultaneously over a pair of conductors by pro 
viding a different carrier wave for each telephone 
message, or two different messages may be trans 
mitted over a trunk line by reducing the period 
of time for equal portions of different messages 
and transmitting these portions by twenty-four 
volt power and forty-eight volt power in rotation. 
In the instant invention I separate the sound 
signals for two messages into equal portions or 
fragments and reduce the period of time for each 
portion approximately one half and synchronize 
the transmission and the reception of different 
messages in all the telephone offices by control 
signals developed by a master generator in One 
office and transmitted over trunklines to all other 
offices in the system. 

10 

5 

20 

25 

30 

40 

55 

2 
Other objects will be apparent from the foll 

lowing description taken in connection. With the 
accompanying drawings in which: 

Figure 1 is a schematic of a trunking system be 
tween telephone offices and cities. 

Figure 2 is a block diagram illustrating a cir 
cuit arrangement for interconnecting telephone 
subscribers. 

Figure 3 shows a two message two-Way trans 
missions trunk line. - 

Figure 4 shows a multi message two-way trans 
mission phantom trunk group. 

Figures 5 and 6 show cord or link circuits for 
interconnecting trunk lines and subscribers' lines. 

Figure represents a telephone trunking ar 
rangement between several telephone offices to 
6 inclusive. The telephone offices , 2 and 3 may 
be in the same city 1 while the offices 4, 5 and 6 
may be in other towns or cities 8, 9 and 0. The 
solid lines between these telephone offices repre 
sent a group of trunk lines, While the dash lines 
represent pilot wire or trunk lines for transmit 
ting control signals from the master generator 
in office . The lines 2 and 3 may represent 
groups of two message two-Way transmission 
trunks. The line 4 and 5 may represent two 
different types of trunks; 4 may be a group of 
two message two-way transmission trunks, and 
5 may represent phantom groups for multimes 

sage two-way transmission. 6 and 7 may be 
two message two-way transmission groups, while 
8 may represent phantom groups similar to 5. 
The master generator at may develop COn 

trol signals of sine wave form, and from this gen 
erator the signals of sine wave form may be trans 
mitted over separate trunklines such as 9, 29 
and 2 to the designated offices in the different 
towns and cities. In office 8 the signals may be 
amplified and relayed over trunk 22 to another 
office. The sine Wave signals after being amplit 
fied in each office are changed to Square WaWeS 
and utilized to synchronize the message reducing 
and expanding mechanism with the home or 
Originating office. 

Figure 2 represents the trunking arrangement 
and the cord circuits used for interconnecting the 
subscribers in the telephone offices , 4 and 5. 
The subscribers' telephones 23, 24 and 25 are of a 
conventional type well known in the art. The nu 
merals 26, 27 and 28 may represent the conven 
tional line and cut off relay and signals associated 
with the subscribers' lines. The double blocks 29 
and 30 represent the apparatus associated with 
each end of the trunk line. each comprising two 
jacks, two lamps, two line relays, two cut of re 
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lays, and a signal control relay for the transmis 
Sions and reception of tWo intelligence meSSages 
simultaneously. Cord or link circuits 3 and 32 
and other similar circuits may be utilized for con 
necting two subscribers in office to two Subscrib 
ers in office & through the trunk line 33, which 
may be one trunk in the group 4. The cords 3 
and 32 comprise message reducing and expand 
ing mechanism for changing the period of time 
for successive fragments of the meSSages. 
The phantom groups 34 comprises two pairs of 

conductors 35 and 36 with a phantom circuit 37 
superimposed in conventional manner upon the 
two pairs of conductors or the two physical cir 
cuits. The double blocks 38 and 39 represent 
the apparatus associated with each trunk circuit, 
each block comprising two jacks, two lamps, tWO 
line relays, two cut off relays, one signal control 
relay, and associated circuits for the transmission 
and reception of two messages over each trunk 
circuit, Cord circuits 3 and 32 may be employed 
as before to interconnect subscribers in offices 
and 4. Now suppose that the subscriber at 23 is 
calling the subscriber 25 in office 5. Then another 
two message two-way transmission trunk line 4, 
similar to the trunk line 33, would be employed 
and a trunk cord circuit 42 would be utilized to 
extend the connection between the trunk line A 
and the trunk line 33 or a trunk circuit in the 
phantom group 34 may be employed. The cord 
circuit 43, similar to cord circuit 32, would be used 
to complete the call to the subscriber at 25. 
The reference numeral represents the maS 

ter generator in telephone office for developing 
alternating current signals, preferably twenty 
cycles per second, although other frequencies may 
be employed. These signals are supplied to the 
square wave amplifier 44 where they are changed 
into spaced square top pulses, and applied to the 
cord circuit 3 and other similar cord circuits in 
office for controlling the message reducing and 
expanding mechanism to be fully explained later. 
These pulses from the square wave amplifier 44 
are also applied to all relay equipments 29 and 
38 to control signaling so that lamps Will indicate 
the particular jack into which the cord circuit 
should be plugged. The alternating current Con 
trol signals of sine wave form from the generator 

are transmitted over the trunk 9 to the am 
plifier 45 in office 4. From the amplifier 45 the 
signals are relayed over trunk 22 to the amplifier 
46 in office 5. In office 4 the signals from the am 
plifier 45 are also Supplied to the Square WaWe 
amplifier 47 and from this amplifier the square 
wave signals are applied to the relay equipments 
29, 30 and 39 and cords 32 and 42. In office. 5 
the signals from the amplifier 46 are Supplied to 
the square Wave amplifier 48 and from this am 
plifier the square top Waves are applied to relay 
equipments 3) and cord 43. 
In Figure 3 I have shown a pair of conductors 

33 extending between two telephone offices i and 
4 for the transmission and reception of two mes 
sages. This trunk may be considered as a two 
message or two party trunk line, and it is provided. 
at either terminal With a pair of jacks, apparatus, 
and associated circuits for alternately including 
a pair of line relayS or Signal drop relays across 
the conductors to control each signal of a pair 
of signals alternately to notify the operator, which 
jack or party should be answered. 
In Figure 4, I have shown a phantom group of 

trunk circuits extending between two telephone 
offices and 4 which may be used interchange 
ably with the trunk lines of Figure 3 for the 
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4. 
transmission and reception of two messages si 
multaneously over each physical circuit 35 and 
36 and two messages simultaneously Over the 
phantom circuit 3. Each trunk circuit may be 
considered as a two message or two party circuit. 
The physical circuits and the phantom circuit are 
provided at either terminal With a pair of jacks, 
and apparatus for alternately including a pair of 
signal relays in a circuit inductively connected to 
the trunk conductors to control signals notifying 
the operator which jack or party should be an 
SWered in the phantom group. 

Figures 5 and 6 show cord circuits for inter 
connecting subscribers' lines and trunk lines. 
Figure 5 represents a cord circuit for connecting 
a subscribers' line to a two message tWO-Way 
transmission trunk circuit such as are shown in 
Figures 3 and 4. Associated with each cord is a 
message reducing and expanding mechanism for 
reducing the period of time for successive frag 
ments of a message outgoing over the trunk, and 
for expanding the period of time for successive 
fragments of a message incoming from a trunk 
line. 

Figure 6 represents a cord circuit for connect 
ing to tWo double purpose trunk lines. This cord 
is different from the cord in Figure 5 in that the 
message reducing and expanding mechanism may 
be common to all the cord circuits in one oper 
ator's position rather than being individual to 
each cord. In other Words, since the period of 
time for the messages transmitted Over both con 
nected trunks has been reduced, the reducing and 
eXpanding mechanism is Only used When the 
Operator talks to either the calling or called 
party. 
With further reference to Figure 3, the trunk 

conductors 33 terminate in a pair of jacks in 
parallel at either end for connecting tWO cord 
circuits to the same line for the transmission and 
reception of two different messages simultane 
ously. Jacks 49 and 58 may be known as the A 
party jacks and jacks 5 and 52 may be known 
as the B party jacks. Associated with each jack 
are line and cut off relays. The line relay 53 
a SSociated with jack 49 is adapted to be ener 
gized over conductors 33 by battery supplied from 
a connecting cord circuit at jack 50 and the cut 
off relay 54 associated with jack 49 is energized 
through the sleeve... conductor of jack 49 from 
battery in a connecting cord circuit to discon 
nect the line relay 53. Adapted to be operated 
in a like manner are the line relays 55, 56 and 
5, and the cut off relays 58, 59 and 69, associ 
ated with the jacks 50, 5, and 52 respectively. 
The cut off relays 59 and 60 associated with the 
B party jacks are energized through resistors 
6 and 62 respectively to effect certain changes 
in the connecting cords, to be explained later. 
The energization of any line relay 53, 55, 56 or 
57 Will cause its associated signal lamps 63, 64, 65 
or 66 to glow, notifying the operator that a con 
nection is desired. 
The master alternating current generator 

develops an output of sine wave form which is 
Supplied to the square wave amplifier 44; the 
Output from this amplifier may be equally spaced 
Square top pulses which are applied to the sig 
nal control relay 67 to alternately energize and 
deenergize the relay during equal periods of time. 
The relay 67 in its deenergized position as shown 
in the drawing maintains a closed circuit 
through the line relay 53 at the contacts 68, 
and holds the circuit through line relay 5S open 
at contacts 69. The relay 67 upon energizing 
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holds the circuit through relay 53 open and main 
tains the circuit through relay 56 closed so that 
the line relays 3 and 56 are alternately placed 
in condition for energization over the trunk con 
ductors and for equal periods of time. There 
fore the relays 53 and 56 may be energized 
through the cord circuits connecting jacks 59 and 
52 respectively, to be more fully explained here 
inafter. 
The relay in office is will be energized and 

deenergized in Synchronism with the relay 6 in 
office , since the output of the master generator 
is also supplied over the trunk 9 to the am 
plifier 45 in office 4. The Output from amplifier 
45 is Supplied to the Square wave amplifier 4 
to develop Spaced Scuare form pulses in Synchro 
nism with the pulses from the amplifier 44. 
These pulses are applied to the Signal control re 
lay 0 to thereby open and close the circuits 
through the line relays 55 and 5 at contacts if 
and 72 during equal periods of time. Therefore, 
the relays 5 and 57 may be energized through 
the cord circuits connecting jacks 49 and 5 re 
Spectively, to be further eXplained later. 
With further reference to Figure 4 showing a 

phantom trunk group which may be one group 
of many between offices and 8. The conductors 
35 and 36 are the two physical circuits terminat 
ing in transformer or repeating coils windings 
3, 4, 75 and 6. The phantom circuit is formed 

in a conventional manner by connections from 
the mid points of the repeating coil windings 
13, 4, 5 and 75 and terminating at both ends 
in other repeating coil windings and 8 as 
shown in Fig. 4. 
The terminal equipment 3 and 83 associated 

With each trunk circuit, comprises at each of 
fice terminal a pair of jacks connected to Se 
arate repeating coil Windings, a pair of line re. 
lays, a pair of cut off relays, a signal control relay 
and aSSOciated circuits for the transmission and 
reception. Of tWo different messages simultane 
Ously OWer each physical circuit and at the same 
time two other messages over the phanton cir 
cuit, making a maximum of six simultaneous : 
conversations OVer two pairs of conductors. 
Jacks 8 and 82 associated with trunk conduc 

tors 35 may be known as the A party jacks, and 
jacks 83 and 84 may be known as the B party 
jacks. Associated with each jack are line and 
cut off relays. The line relay or drop signal 85 
asSociated with the Aparty jack is adapted to be 
actuated by alternating current supplied from 
a connecting cord circuit at the Aparty jack 82, 
and the cut off relay 66 associated with jack 8 
is energized through the sleeve conductor of jack 
8 from battery in a connecting cord circuit to 
disconnect the relay 85. Adapted to be operated 
in like manner are the line or drop signal relays 
8, 88 and 89, and the cut off relays 90, 9 and 
92 associated with the jacks 82, 83 and 84 respec 
tively. The relays 9A and 92 are energized 
through resistors 93 and 94 to effect certain 
changes in the connecting cords to be explained 
later. The energization of any line relay e5, 87, 
88 or 89 will cause its associated signal lamp 95, 
96, 9 or 98 to glow notifying the operator that 
a connection is desired. Spaced pulses from the 
Square Wave amplifier 44 are applied to the sig 
nal control relay 99 to alternately energize and 
deenergize the relay during equal periods of time. 
The relay 99 in its deemergized position maintains 
a closed circuit through the line relay 85 at the 
Contacts 00, and holds the circuit through the 
line relay 88 open at contacts fo?. The relay 99 
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6 
upon energizing holds the circuit through relay 
85 open, and maintains the circuit through relay 
88 closed so that the line relays 85 and 88 are 
alternately placed in condition to be actuated by 
ringing current over the trunk conductors 35 
for equal periods of time. Therefore, the relays 
85 and 88 may be actuated by ringing current 
from the cord circuits connecting jacks 82 and 
84 to be more fully explained later. 
The relay 02 in office A will be energized and 

deenergized from Spaced pulses supplied from 
the square wave amplifier 47 in office 4 to open 
and close the circuits through the line relays 87 
and 89 at contacts 03 and 04 during equal 
periods of time. Therefore, the relays 87 and 89 
may be actuated by signal current supplied 
through jacks 8 and 83. The relay f)2 will be 
energized and deemergized in Synchronism with 
the relayS 99 and 67 in office since all control 
Signals are Supplied by the master generator f. 
Similar terminal apparatus and circuits may be 
employed for the other physical circuit coinduc 
tors 36 and also for the phantom circuit as shown 
in Fig. 4 by the blocks designated 9 and 80. 
From the above description it has been shown 

that an operator may be signaled in either direc 
tion for the A and B parties over the phantom 
trunk group and also over the two conductor 
trunk. 

Figure 5 shows a cord or link circuit for con 
necting either an individual or party telephone 
line With a multi party trunk line of Figure 3 
Or Figure 4 as illustrated in Figure 2 at 3 and 
32. The cord circuit includes recording and re 
producing mechanism for grouping and separat 
ing sound signals so that two cord circuits may 
be employed at each terminal of the trunk for 
carrying on two separate and private conversa 
tions Over the trunk line at the same time. 
The plug 5 is a calling or answering plug for 

the telephone lines, and plug C6 is a calling 
Or answering plug for the trunk lines. Battery 
at 0 is fed to the telephone line through resist 
ance 08, Secondary winding of transformer 99, 
Winding of anti-sidetone transformer f. 
The Operator may ring on the telephone line 
through the action of key 2, and she may talk 
to the subscriber by operating the key 3. The 
usual disconnect signal is provided at 4, which 
is caused to glow by the relay 5 returning to 
normal position when the subscriber on the con 
nected line hangs up his receiver. Battery at 6 
is fed over the trunk line through resistance if, 
conductors 8 and 9 when certain relays in 
the cord circuit are operated to be explained 
later, secondary winding of transformer 20, 
Winding 2 of the anti-sidetone transformer 
22, tip of plug 06, trunk conductors of con 
nected trunk line, ring of jack f6, to opposite. 
Side of the battery. A disconnect signal is pro 
Vided at 23 which may be actuated by the relay 
24. The relay 24 is marginal and will not op 

erate its armature in series with a line relay in 
the trunk circuit of Figure 3, but will be con 
pletely energized when a second cord circuit is 
Connected to the Opposite end of the trunk line 
of Figure 3, which may be like the cord circuit of 
Figure 5 except that the battery i? 6 would be 
Connected Opposite to that shown so that the two 
batteries in the connecting cord circuits would 
be in Series. The disconnect signal f23 and re 
lay 24 would not be used with the phantom group 
of trunks in Figure 4. 
ASSume that the plug 6 is connected to the 

A jack 49 in Figure 3: then relays 54, 25 and 
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26 would be energized in series over the sleeve 
conductors. Relay 54 upon energizing clears re 
lay 53 from the trunkline; relays 25 and 26 upon 
energizing close a circuit from the Square Wave 
amplifier 44, conductor 27, Fig. 3, to conductor 
( 27, Fig. 5, springs 28, springs 29 and 30, to 
relay 3A. Therefore relay 3A is energized and 
deenergized during equal periods of time by the 
spaced pulses from the amplifier 44. Relay 3 
in its normal or deenergized position shorts the 
very high resistance 32 over conductor f3, 
springs 33, springs 34, conductor if 9. The du 
ration of this condition may be considered one 
talking period for the A party. Relay 55 in the 
trunk circuit will be energized during this period 
or during the time that relays 3 and T are 
deenergized to notify the operator at 64 that a 
connection is desired. he ringing key 35 is 
not used with the two conductor trunks. Relay 
3 during the period that it is energized opens 
the contact springs 33 to include the resistance 
132 in the battery circuit feeding the trunk line, 
thereby rendering the cord circuit inoperative 
or blocked to sound signals, which may be known 
as a B party talking period. Since the control 
signals are in synchronism, relays and 3 Will 
be operated in unison and line relay 55 Will be 
cleared from the trunk line during the B party 
talking period. 
In order that two telephone messages may be 

transmitted over the trunk line, I reduce the 
interval of portions or fragments of each neS 
Sage by approximately one half and transmit 
these grouped portions in alternate periods of 
time. Therefore, by recording the sound signals 
from the telephone line or the operator's tele 
phone set on a magnetic Wire or tape and re 
producing the signals by a coil traveling in the 
opposite direction to that Of the Wire and at ap 
proximately the same speed, the interval for each 
portion will be reduced or the frequency of the 
signals will be increased. 
The Sound signals from a connected telephone 

line would pass through winding and the al 
ternating current component Seeking the path of 
least resistance Would pass through winding 36 
and 37 of the anti-sidetone transformer , 
condenser 38 to ring conductor. The primary 
Winding of audio transformer 39 bridged across 
the Winding 36 of the anti-sidetone transformer 
Will vary tie potential on grid 40 of the ampli 
fier tube & in accordance with sound signals 
received from the telephone line. The anode Out 
put of tube & may be applied through the trans 
former 82 to the stationary recording coil 43 for 
recording the signals magnetically on the moving 
wire or tape E 44. 
In the recording and reproducing mechanism 

I preferably employ an endless Wire 34 of Small 
diameter traveling in the direction indicated by 
the arrows over the pulleys 45, 46, 47, 48, 49 
and 5. The pulley A3 is driven at a uniform 
Speed by a motor. 52 through the friction clutch 
indicated by the dashed circle 5 connected to 
the Shaft 53. Attached to the pulley 48 is a 
disk of larger diameter 54, driving the member 
55 on the slide bars 56 and 57 in a reciprocat 

ing motion through the action of the connecting 
arm 58 attached near the rim of the disk f S4 
so that the distance traveled right to left by the 
member 55 is approximately equal to the dis 
tance traveled by the Wire in one half revolution 
of the pulley and disk 48 and 54. 
The signals recorded on the wire 44 by the 

coil 43 may be picked up by the reproducing coil 
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f59 traveling from right to left or in a direction 
reverse to that of the wire so that the signals 
will be reproduced in the coil 59 in one half of 
the interval that was required to record them. On 
the wire. The coil 59 traveling from left to 
right moves very nearly at the same Speed and 
in the same direction as the wire. Therefore 
the coil 59 would be inactive and as Will be 
shown later the signals would be blocked in the 
cord circuit during the left to right movement 
of the coil. . :- 
The signals reproduced by the coil 59 are ap 

plied to the grid 60 of the amplifier tube 6. 
The output of tube 6 f is applied to the primary 
winding of transformer 20 to vary the current 
Supplied by battery 6 to the trunk line over a 
path as previously described. Therefore, it has 
been shown that the sound signals from the sub 
scriber's line may be separated into small por 
tions, and grouped by the interval being reduced 
through the reciprocating action of the coil 59, 
and then transmitted over the trunk line in 
Spaced periods of time. As shown in Figure 2 
another cord circuit 32 may be employed in office 
4 to connect a telephone line with the A jack 50 
of the trunk line. This cord circuit as previously 
Stated may be exactly like the cord circuit of Fig 
lure 5 except that the terminals of battery 6 
may be reversed. Therefore, signals originating 
in office 4 and transmitted over the trunk line 
would also be in spaced groups and the alternat 
ing current component Would flow through wind 
ings 2, 62 and 63 of the anti-sidetone trans 
former 22, condenser 64 to the opposite side 
of the line. The primary Winding of transformer 
65 bridged across the winding 62 will cause the 

potential on the grid 66 of amplifier 67 to vary 
in accordance with the sound signals received 
from the trunk line. The anode output of tube 
f6 is applied through the audio transformer 68 
to the recording coil 69 mounted on the member 
55 and traveling forward and backward along 

the Wire 44 to record sound signals thereon dur 
ing the right to left movement of the coil only. 
The coil travels left to right in the same direction 
and approximately the same speed as the wire, 
therefore no signals would be developed. Fur 
thermore the cord circuit will be blocked during 
this period by including the resistor 32 in the 
battery supply circuit. The coil i 69 in moving 
right to left along the wire 44 in a direction 
Opposite to the movement of the wire will cause 
the signals to be recorded over a length of the 
Wire 44 equal to approximately twice the dis 

5tance that the coil 69 travels right to left, so 
that the signals received over the trunk line will 
be expanded to their normal interval and repro 
duced in the stationary coil 70 and applied to 
the grid if of the amplifier tube 72. The 
anode output of the tube 72 may be applied to 
the primary winding of the transformer 09 to 
vary the current in the telephone one line over a 
path as previously described. 
The coils 73 and 74 are high frequency eras 

5 ing coils for restoring or demagnetizing the wire 
44 so that further messages may be recorded 

thereon. 
The pole pieces for the recording and reproduc 

ing coils are provided with a narrow slot for the 
wire 44 to travel through. 
The A partly talking periods over the trunk 

line are the periods between synchronizing pulses, 
and the B party talking periods are during the 
intervals of the Synchronizing pulses, which are 
the same in each two party trunk throughout the 
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system. In other words, signals originating in 
office and transmitted over Aparty trunk would 
be transmitted during the intervals between con 
trol pulses and the answer from a subscriber in 
office 4 would also be transmitted during the in 
tervals between control pulses. 
In order to synchronize the grouping and sepa 

rating mechanism with the proper party A or B 
on the trunkline, I provide holding or retarding 
magnets 75 and 76 for holding the disk 54 so 
that the member 55 will be held or retarded 
until a control pulse is received. The magnet 25 
may be considered the A party holding magnet 
and in its nonoperated position as shown in the 
drawing it holds the disk 54 from rotating by 
the armature bar engaging the pin 8 in the 
disk 54. As soon as a control pulse is received 
over conductor f2, the magnet 5 is energized 
in parallel with relay 3 through springs 28, 
29 and 30, and conductor 79, during the in 

tervals of the control pulses to permit the disk 
54 to rotate. The motor is arranged to drive 

the disk a little faster than One revolution per 
cycle of the control signals so that the bar 7 
Will slightly retard the disk just before the con 
trol pulse is received. The magnet 6 is con 
tinuously energized While the plug 06 is con 
nected to the Aparty jack through the Springs 
80, 8 and 82 and conductor 83, to hold its 
armature bar 84 out of engagement with pin 85. 
From the above it has been shown that the 

member 55 Will move from right to left while 
the relay 3 is deenergized to transmit sound sig 
nals during the intervals between control pulses, 
and that during the intervals of the control sig 
inals the cord circuit is blocked by including the 
resistance 32 in the talking path. As previously 
explained another cord circuit similar to Figure 
5 will be employed in office. 4 so that a subscriber 
in office and a subscriber in office 4 may talk 
over the A party trunk line. A second subscriber 
in office f may talk to a second subscriber in office 
4 at the same time Over the B party trunk line. 
In Which case another cord circuit Similar to Fig 
ure 5 would be connected tot he B jack 5 in 
office , and a similar cord circuit would be con 
nected to the Bjack.52 in office 4. 

Inserting the plug lo6 into the B jack 5 will 
cause relays 59 and 26 to be energized through 
the resistance 6 over the sleeve conductors, relay 
(25 is arranged so that its armature Will not be 
operated when the resistor. 6 is included in its 
energizing circuit. Therefore relay 86 will be 
energized intermittently by the control signals 
over conductor f27, and through the springs 28, 
29 and 87 to the relay 86. Relay 86 during 

its energized position may be considered the B 
party talking period and the resistor 32 is shorted 
at springs 88 during the intervals of the con 
trol pulses, and in the intervals between pulses 
the resistor 32 is included in the talking path to 
block the signals and to reduce the current drain. 
Instead of using the resistor 32 the talking path 
could be opened and closed by the relay f86. The 
holding magnet 76 will be operated in unison 
With the relay 86 over conductor 83 and springs 
29 and 28, to retard the rotation of the disk 54 
by the armature arm 84 engaging the pin 85, 
Which places the member 55 in position to start 
moving to the left at the instant a control signal 
is received. Holding magnet 75 is held in its 
operated position when the cord is used with B 
party, trunk lines, over conductor 9 through 
Springs 89, 8 and 80 to ground. The re 
mainder of the apparatus and assogiated circuits 
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10 
in the cord functions as described in connection 
with the Aparty. 
From the above it has been shown that two 

private conversations may be carried on over a 
two conductor trunk line by grouping the signals 
in alternate spaced periods, and also that the op 
erator may be signaled in either direction. It is 
also shown that the cord circuit of Figure.5 may 
be used for either A or B connections. 
The cord circuit of Figure 5 may be used with 

the phantom trunk group of Figure 4 in the same 
manner as above described except to signal the 
distant operator. The ringing key 35 would be 
operated, which causes ringing current to be sent 
out over the trunk line during a period depending 
upon which party jack is used. Should plug 06 
be inserted in the Ajack 8 then ringing current 
Will only be Supplied to the trunk line during the 
A party intervals through springs 90 and 9 f, 
and when the plug 6 is connected to Bjack 83 
ringing current will only be supplied to the trunk 
during the B party interval through the contacts 
92. The motor circuit may be closed by the 

Springs 93 actuated by the relay 26. 
The cord circuit for connecting two trunks is 

illustrated at 42 in Figure 2 and is shown in more 
detail in Figure 6. The principal difference pe 
tween this cord circuit and that of Figure 5 is 
that the signal grouping and separating mecha 
nism in Figure 6 is common to an operator's po 
Sition in the switchboard rather than being in 
dividual to each cord circuit. The operation is 
very similar to that, describing Figure 5. 
The plug 196 may be considered the answering 

plug and the plug 97 may be the calling plug. 
Battery at 98 is fed through the windings of the 
repeating coil 99 to the tip and ring conductors 
of both the answering and calling plugs. Discon 
nect Signals are provided at 200 and 20 adapted 
to be operated by the relays. 202 and 203, when 
the cord at the opposite terminal of the connected 
trunks are withdrawn restoring the relays to 
normal position. The relays will not remain op 
erated in Series with a trunk line relay, but may 
be operated by current from two cord circuit 
batteries. 
ASSuming that plug 96 is connected to an A 

party trunk in answer to a signal then relays 204 
and 205 will be energized over the sleeve con 
ductor in series with the associated cut off relay 
to apply Spaced control pulses from the square 
Wave amplifier 47 over conductor 206, springs 20, 
208 and 289 to the relay. 2 O. Relay2io in its 
nonoperated position which may be considered 
the talking condition for the A party trunk line, 
shorts the high resistance 2 , and when oper 
ated Springs 2.2 are opened to include the re 
sistor 2 in the talking path so that negligible 
current Will flow during the B party trunkline in 
terval. Should the plug 96 be connected to a 
B party jack the armature of relay 204 would not 
be Operated on account of a resistor in Series with 
the cut off relay in all B party trunks. Therefore 
relay 23 would be energized by control pulses 
over conductor 206, springs 207, 208 and 24, 
Which Will short the resistor 2 when energized 
or during the intervals of the control pulses. 
From the above it has been shown that the 

talking periods for the A and B party are the 
same as described for the cord circuit of Figure 5. 
The Operator in order to obtain information 

Over the trunk line must operate the key 25 to 
connect her telephone set with the line which 
comprises. Wire recording. and reproducing mech 
anism for separating the grouped signals from 
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the trunk line and expanding their intervals to 
normal, and for grouping the signals from the 
operator's microphone to transmit them over the 
trunk line. - - - 
The path for the grouped sound signals from 

the trunk line may be over the tip conductor, 
winding 26, 27 and 28 of the anti-sidetone 
transformer 29, condenser 220, to the ring con 
ductor. The signals in the coil 27 are applied to 
the grid of 22 through the transformer 222. The 
anode output of tube 22 is applied through the 
transformer 223 to the movable recording coil 
224 for recording the sound signals on the Wire 
225 when the coil is traveling from right to left. 
The wire 225.travels around the several pulleyS 
as indicated by the arrows and this mechanism 
is. Similar to that described in Figure 5. A motor 
226 drives the disk 227 and pulley 228 through a 
friction clutch 229 indicated by the dashed cir 
cle. The member 23) is driven in a reciprocating 
motion through the action of arm. 23. 
The signals recorded on the wire by coil 224 are 

picked up by the reproducing coil 232 and applied 
to the grid of tube 233, the output being applied 
through transformer 234 to the operator's re 
ceiver 235. 
The Sound signals originating at the Operator's 

microphone 236 are applied through transformer 
237 to the grid of tube 238. After suitable ampli 
fication in this tube they are applied to the sta 
tionary recording coil 239 through the trans 
former 240. The signals recorded on the Wire 225 
are picked up by the reproducing coil 24 mount 
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ed on member 230 in its movement from right 
to left Opposite to the direction of the moving 
Wire So that the signals are grouped into ap 
proximately one-half their normal interval. 
These grouped signals are applied to the grid 
of tube 242 to vary the current from the battery 
98 through the transformer 243 and winging 2 6 

of the anti-sidetone transformer, and windings of 
the repeating coil 99. 
The control magnet 244 for the A party is 

intermittently energized by the control signals 
from conductor 206 through springs 27, and 
208, conductors 245 and 246, during the time that 
key 25 is operated. The control magnet 24i may 
be energized continuously when the cord circuit 
is used for the A party from ground through 
springs 248,249 and 250, conductors 25 and 252. 
The control magnet 247 controls the rotation of 
the disk 227 when the cord circuit is used with 
a B party jack by the control signals through 
springs 20, 298 and 24, conductors 25 and 252. 
Likewise the magnet 244 is continuously energized 
when the cord circuit is used for the B party from 
ground through springs 248, 249 and 253, con 
ductors 245 and 246. 

Relays 254 and 255 are energized over the sleeve 
conductor When the cord circuit is connected to 
the Aparty jacks and relay 254 only is energized 
when connected to the B party jack as explained 
for the opposite end of the cord circuit. Should 
the operator insert the plug 97 into the Wrong 
party jack the relay 256 will be energized to open 
the cord circuit at springs 257 and 258 and also 
light the signal lamp 259 to notify the operator of 
the mistake. For instance, should plug 97 be 
inserted in B party jack when plug f 96 is con 
nected to an A party jack, then relay 256 would 
be energized from ground through springs 268 
and 26 A, at relay 204, springs 262, 263 and 264. 
Should plug i97 be connected to A party jack 
when plug 96 is in B jack then relay 256 would 
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be energized from ground through springs 260, 
265, 266, 263 and 264. 
The operator may ring out over the trunk line 

in spaced intervals by operating the key 267. The 
A party ringing current is supplied from the gen 
erator 268 through springs 269 and 270 during 
the deemergization periods of relay 20. The B 
party ringing current is supplied from the gen 
erator 263, springs 2 during the energized 
periods of relay 23. 
From the above it has been shown that two two 

party trunk lines may be connected together by 
two trunk cord circuits for transmitting the Sound 
signals for two private conversations by grouping 
the signals from both messages in Successive rota 
tion. 
In the various circuits shown and described I 

have simplified the drawings by indicating the 
source of potential by a positive or negative sign. 
Also I have Omitted the heater element from the 
Various tubes. 
The embodiments of the invention which have 

been given herein are illustrations of how the 
various features may be accomplished and of the 
principles involved. It is to be understood that 
the invention contained herein is capable of en 
bodiments in other forms and adaptations, with 
out, departing from the spirit of the invention and 
the scope of the appended claims. 
Having thus described my invention, I claim: 
l. In a telephone System, a Subscriber's line 

terminating in a jack, a trunk line terminating 
in a jack, a cord circuit for connecting said sub 
Scriber's jack to said trunk jack, and means in 
said cord circuit for separating electrical signals 
representative of a telephonic message received 
from the subscriber's line into equal portions, and 
for reducing the interval of each portion to trans 
nit over said trunk line. 

2. In a telephone system, a subscriber's line 
terminating in a jack, a trunk line terminating 
in a jack, a cord circuit for connecting said sub 
Scriber's line jack to said trunk line jack, and 
means in Said cord circuit for expanding the in 
terval of spaced portions of electrical signals rep 
resentative of sound received over said trunkline, 
and for transmitting successive portions of said 
expanded signals over said subscriber's line. 

3. In a telephone system, a subscriber's line 
terminating in a jack, a trunk line terminating 
in a jack, a cord circuit for connecting said Sub 
scriber's line jack to said trunk line jack, and 
frequency changing means in said cord circuit 
for grouping and expanding electrical signals rep 
resentative of messages received from said sub 
Scriber's line and Said trunk line to transmit the 
grouped signals over said trunk line and to trans 
mit the expanded signals over said subscriber's 
line. 

4. In a telephone system, a subscriber's line 
terminating in a jack, a trunk line terminating 
in a jack, a cord circuit for connecting said sub 
scriber's line jack to said trunkline jack, means in 
said cord circuit to group electrical signals rep 
resentative of a message received from said Sub 
scriber's line, and for transmitting these grouped 
signals over said trunk line, and means in said 
cord circuit to expand the interval of spaced por 
tions of electrical signals representative of sound 
received over said trunkline, and for transmitting 
the expanded signals over said subscriber's line. 

5. In a telephone system, a trunk line, a cord 
circuit adapted to be removably connected to said 
line, said cord circuit comprising frequency 
changing mechanism for grouping and expand 
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ing signals representative of messages for the 
transmission and reception of the signals in 
spaced periods of time over said line. 

6. In a telephone system, a plurality of tele 
phone lines, a two conductor trunk line, a pair of 
cord circuits adapted to interconnect at least any 
two of said telephone lines to said trunk line, 
said cord circuits comprising frequency changing 
mechanisms for grouping and expanding signals 
representative of different messages to transmit 
the signals from the said two telephone lines in 
successive rotation over the trunk line. 

7. In a telephone system, a telephone line, a 
trunk line, a cord circuit for removably connect 
ing the telephone line with the trunk line, Said 
cord circuit comprising mechanism for record 
ing signals representative of a telephone message 
received over said telephone line, and for separat 
ing, and reproducing the said signals at a higher 
frequency in spaced groups for transmission over 
said trunk line. 

8. In a telephone system, a first trunk line, and 
a second trunkline, a plurality of interchangeable 
cord circuits for electrically interconnecting both 
trunk lines, mechanism common to Said cord cir 
cuits for recording spaced groups of message Sig 
nals received over either of said trunk lines and 
for reproducing said recorded signals in expanded 
intervals, and a key in each of the said cord Cir 
cuits for electrically connecting said mechanism 
to its associated cord circuit. 

9. In a telephone system, a first telephone 
office, and a second telephone office, subscribers' 
lines terminating in each of the Said offices, a 
two party trunk line connecting both of said 
offices, a pair of cord circuits in the first office 
provided with removable plugs for connecting 
two subscribers' lines to the trunk line, and a 
pair of cord circuits in the second office provided 
With removable plugs for connecting two other 
subscribers' lines to the trunk line for tWO sinul 
taneous conversations between subscribers in the 
first and second offices, each of said cord circuits 
comprising frequency changing mechanism for 
grouping signals representative of a telephonic 
message to transmit the signals over said trunk 
line in Spaced periods of time. 

10. In a telephone system, a first trunk line, 
extending from a first office to a second office, 
terminating in at least a first and a Second jack 
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in the first office, a subscriber's line terminating 
in a jack in the first office, means in said first 
office to produce central impulses, a cord circuit 
in said first office for connecting said subscriber's 
line jack to any one of said trunk line jacks, 
means in Said cord circuit under control of Said 
impulses to select portions of electrical signals 
representative of a telephone message received 
from said subscriber's line to transmit the sig 
rials over said trunk line during certain recurrent 
periods of time, or during other recurrent periods 
of time according as the said cord circuit is con 
nected to said first trunk line jack or said Second 
trunk line jack, a second trunk line extending 
between the first and Second offices, means to 
transmit said control impulses over said Second 
trunk line, a telephone line in the Second Office, 
a link circuit in the Second office for intercon 
necting said first trunk line and said telephone 
line, and means in said link circuit under control 
of the received control impulses to select said 
spaced periods to receive the said electrical sig 
nals for transmitting the signals over said tele 
phone line. 

JOHN H. HOMRIGHOUS. 
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