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1

This invention relates to communication sys-

tems and particularly to a method of operation
whereby expensive clrcmts are more eiffectively
employed.

The invention relates partmula,rly, though not
exclusively to such long distance circuits as trans-
atlantic radio telephone channels. A system
known as the interpolated telephone and tele-
eraph system has been developed in which all
intervals in the use of such a system during
which voice currents are not being transmitted
are employed for telegraph communication, even
of intervals as small as a fraction of a second,

so that such a circuit is substantially used simul-

taneously as both a telephone and a telegraph
communication channel. In accordance with the
present invention all information which must be
passed from terminal to terminal which does not
constitute subsecriber use is passed by telegraph.
Accordingly, when an operator at one end wishes
to establish a call to a subscriber at the other end
the details including the name and probable lo-
cation of the wanted subscriber are passed to
a, completing operator at the distant end by tele-
graph. Included in these details will be a code
designation which will identify the originating
operator at the near end together with informa-
tion indicating the urgency of the call, such as
the information as to whether the calling sub-
scriber is presently waiting on the line for the
establishment of the connection. The complet-
ing operator will thereupon establish the connec-

tion to the called subscriber and then pick out
an idle telephone channel, or if none is available 5
will perform an operation which will result in

the automatic selection of the first one of such

channels to become idle. This will result in the
transmission over the selected idle channel of a

signal which has been agreed upon and which will

result at the originating end in notifying the par-

ticular originating operation that a channel is

available and that the wanted subscriber is await-

ing the completion of the connection from the
calling subseriber.

The coded signal which is sent beck over the

selected telephone channel may be in the_ form

of a selected plurality of currents of voice fre-
quency. Over long mutable links where static

(CL 179—41)
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fo employ frequency modulatmn to transm1t these
signals.

The seleeted plurality of currents of vome fre-
quency may be on a two-out-of-five basis such,
for instance, as described in" Patent 2,300,951
to Malthaner or 2,317,191 to Holbrook by using
a two-out-of-five code. Ten communication
channel appearances may be used by each op-
erator. If the system is larger and more facilities
have to be provided then a similar system using
three-out-of-seven may be employed to gwe a
capac:lty of thirty-five appearances. |

- A feature of the invention is a means whereby

an (originating) operator may characteristically

mark a. communication channel appearance nor-
mally free from connection to any one of a plu-
rality of communication channels combined with
means responsive to a corresponding characteris-~
tic signal transmitted by a (completing or dis-
tant) operator over one of said communication
channels: for interconnecting said marked ap-
pearance and said transmission channels.

- Another feature of the invention consists in the
use of a plurality of communication channel ap-
pearances before each of a plurality of operators
and a plurality of communication channels with
8, selectively operated means per channel ap-
pearance. Each channel appearance before an

operator will have associated with it a number

~ of marking devices such as keys whereby an orig-

inating operator may condition the said channel
appearance to respond to a corresponding signal
transmitted over any one of said communication
channels to operate the said selective means cor-
responding to the marked channel appearance
and the communication channel employed.

The drawings consist of elght sheets hevmg
nine figures as follows:

Iig. 1 is an abbreviated schematic circuit dia-
gram showing the organization of the communi-
cation system forming the subJect matter of the
present invention; .

Fig. 2 is a block diagram showmg how Figs. 3
to 9, inclusive, may be arrenged to form a com-
plete circuit diagram:

Fig. 3 shows the switching means by which an
incoming call from the completing operator may
be automatically routed to the or1gmat1ng op-
erator’s position;

may affect the transmission, it is of advantage 00 . Pig. 4 shows the ei‘lgmatmg operator’s DOSItIOIl-
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equipment used on a telephone channel basis;

Fig. 5 shows a similar arrangement at the com-
-~ pleting operator’s position;

Fig. 6 is similar to Fig. 3;

Fig, 7 is similar to Fig. 4 except that the tele-
communication channel is equipped for telephone
traffic only;

Big, 8 is the same as Fig. 5 with the exXcep-
tion that the telecommunication channel in this

case is equipped only for telephone use and in j

addition facilities by which the completing op-
erator may extend a connection to a called sub-
seriber are shown; and

Fig. 9 shows the equipment at the originating
operator’s position including facilities by which
a called subscriber may extend connection to
such operator’s position. -

The telecommunication system shown in Flg 1
includes a plurality of radio channels. Two of
these channels are shown, the upper one consist-
ing of such g system as that shown in the Patent
No. 2,207,720, granted to Cole gnd Melhose. The
system of the present invention may use a plu-
rality of radio channels, at least one of which will
ke an interpolated telephone gnd telegraph chan-
nel by which telegraph messages may be trans-
mitted over the channel in either direction during
the silent periods in a telecommunication conver-
sation, The system may also include other radio
channels equipped 011137 Ior telephone communi-
cation.

- In the Worlmng of this mventmn a calling sub-
scriber 1 may wish fo have a connection estab-
lished to a called subsecriber 2 at a distant point.
The calling subscriber I, for instance, may be in
New York and the called subscriber 2 may be in
London. The calling subscriber has a connection

established by conventional means to gn operator

at an originating position here indicated by the
dotted line rectangle 3 who will take the partic-
ulars of the call to be set up and pass such par-
ticulars along to an operator of a printing tele-
graph transmitter 4 by means of which the par-

ticulars of the call will be transmitted to the

printing telegraph receiver 5 at the distant end
and give them to the completing operator situ-
ated at the operator’s position 6. Among the
particulars of the call will be a number or other
means of identifying the call. The originating
operator then operates a key 1 corresponding to
this identifying number. When the completing
~operator establishes a connection to the called
subscriber 2, she then makes connection over the
channe] 8 so as to reach via the radio transmitter
8 and the distant receiver 10 the two-out-of-five
code receiver t1. The completing position oper-
ator then operates her key {2 corresponding to
the identifying number given her by the printing
telegraph message whereupon the two-out-of-five
code -transmitter 3 transmits over the radio
channel a combination of two different frequen-
cles which operates the code receiver 11. ‘The
combination of the operation of this two-cut-of-
five code receiver Ii and the key T will cause a
stepping switch {4 to operate until g relay 15
becomes interconnected in the circuit between
the key T and the code receiver {1 whereupon the
relay 1o operates to interconnect the channel 8
at the completing operator’s position and the
channel 16 at the originating operator’s position
and to light the lamp {7 thereat. The originating
operator may then connect the line from the call.
Ing subscriber through her cord circuit 18 to the

channel 16 if the calling subscriber is awaiting
the call or'if the delay for this has been too great

4
the originating operator will then recall the call-
ing subscriber | and establish the wanted con-
nection.

In this manner the telephone channels are held
reserved only for their main use and the infor-
mation necessary to be passed from operator to
operator is passed over the assoclated telegraph
channels without subtracting from the actual use
of the telephone channels.

This operation may be seen in somewhat more
detall by looking at the complete circuit diagram
shown iIn PFigs. 3 to 9, inclusive. In this case a
calling subscriber is represented by the rectangle
900. This calling subscriber will get in touch
with the operator here represented by the oper-
ator’s telephone set 991 through conventional
This originating operator will take the

- particulars of the call to be established from the
~calling subscriber and will pass the information

20

to an operator at the printing telegraph trans-

mitter 400. From here the information is passed

- over a radio channel to a printing telegraph re-
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ceiver 500 at the distant end. The information
received at this point is passed to an operator, let
us say, that one represented by the rectangle 800
and thix nperator will thereupon establish through
conventional means a connection to the called
subscriber 831. When this connection has been
established the operator 800 will select the first
idle radio channel to the originating end. - Chan-
nels at her disposal are represented here by the
jJack 802 and the jack 502. Let us say, that the
channel represented by the jack 802 is idle and
that the operator BE!B therefore, selects th.ls
channel.

The erlgmatmg operator in passing the infor.-
mation t0 the printing telegraph operator repre-
sented by the rectangle 480 includes as part of
the information for the call a particular number
by which the call may be identified. Let us say,
in this case, that the operator identifies this call
by the index number 1. She may then operate
the No, 1 Key 902 or the No. 1 key 903. Again,
let us say, that she operates the No. 1 key 902.

i ‘This places battery on the { ang 2 Wmdmgs of the

five~-winding relay 800.

At the same time the operation of the key 902
will ground the conductor 909 so as to operate
all of the signal lamps connected thereto stich as
the signal Jlamp 9210 and the signal lamp 911
whereby other operators will know that this par-
ticular index number has been reserved by some
other operator and she will, therefore, not use it
in establishing another call.

'The originating operator, Fig. 9, has at her dis-
posal a plurality of trunk appearance jacks such
as 985 and 908. These jacks are not permanently
associated with any particular radio link but may
be automatically associated with any one of stch
links, Thus, the jack 805 has multiple connec-
tions associated with the relays 600 and 360 with
the radio links between Figs. 7 and 8 and between
Figs. 4 and 5, respectively. The number of jacks
at the originating operator’s position is a matter

- of choice but may be related to the number of

radio links or the number of expected connections.
Thus, each jack such as the jack 965 has asso-
ciated with it a plurality of keys such as the key
902 and these are represented here as being ten
in number, one for each of the digits 0 to 9, in-
clusive. In this case there would be ten jacks
such as the jack 905 so that ten waiting connec-
tions may be established by the operator. 'Thus,
when the originating operator in our description
has passed the information by ticket to the tele-
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graph operator she will designate 1 as the number
-to.be used in completing.this particular-call.. -She
thereupon inserts a plug in the jack 905 and de~
presses the key 902. She may alternatively insert
2, plug in the jack 908 and depress the key 803
or any one of the other jacks and any one of the
other No. 1 keys. We will assume in the present
case that she inserts a plug in-the jack 90% and
depresses the key 902.

‘The operation of the key 9@2 plac'ﬂs battery
on the { and 2 Wmdmgs of the relay 600 for
purpose which will presently appear. .

The terminating operator having made con—
nection through the jack 802, will then operate
her No. 1 key 803 which causes the code trans-
mitter 804 to transmit over the speech and code
transmitting channel 885, a combination of two
frequencies which coming in over the radio re-
celver 100 will operate the two tubes 701 and
802 causing the relays 793 and 784 to operate.
Either of these relays will place a ground on
conductor 185 which will extend through the
back contact and armature of the magnet 601 and
the interrupter contacts of the stepping magnet
602 to cause the eight arms of the stepping
switch shown schematically above to rotate. The
various windings of the relay 688 are each con-
nected to the contact banks of the various wipers

(i |

10

15

20

of this switch in accordance with the code indi~

cated on Fig. 7. Thus, by way of example, the ¢

code | consists of frequencies which will operate
the FA relay 783 and the FB relay 708. If the
designations A, B, C, D and E are given spaces
on these switches corresponding to the first,
second, third, fourth and fifth windings of the
relays such as the relay 608, then when the
wipers of the switeh operated by the stepping
magnet 602 reach their No. | contacts, grounds
will be connected therethrough from the FA and
FB relays, the No.
second wipers leading from the top, the No. i
and No. 2 windings of the relay 690 to the battery
connection established on the corresponding
wires by the No. 1 key 982. While the switeh is
in this position, no other winding of the relay
600 will be connected in circuit. Thus, in each
separate position of the switch some two windings
will be connected to corresponding wires leading

to the code receiver relays. When the arms have

reached the point where a connection is estab-

lished between the battery on the two conductors
leading through the coils | and 2 of the relay 600
to the front contacts and armatures of the relays
163 and 704, the relay 600 will operate. It should
be noted that this relay is marginal in nature and
will respond only when two windings have thus
been included in circuit. |

As the switch operated by the stepping magnet
602 comes to rest on the contacts which include
the relay 688 in an operative circuit the talking
conductors to this jack will be extended through

to the talking conductors leading to the radio

transmitter 706 and the radio receiver 708. At
the same time a supervisory connection will be

set up from the lamp 9086 through the auxiliary
contacts of the jack 805, the armature 3 and

front contact of the relay 688 to the supervisory

relay 684. This will cause the lamp 906 to light

showing the originating operator that her tele-
graphed call is or has been completed and at the
same time will cause the supervisory relay 604 to
operate to ground the conductor 605 to lock the
relays 163 and 704. It will be understood that
the period of transmission of the coded {re-

| contacts of the first and %

Ly |
W] |

6

quencies by the key 883 is long enough for the

stepping switch of Fig. 6 to operate to establish
this connection. - The originating operator now

interconnects the calling subscribér. through the
radio channel to her cord circuit 961 so that the
conversation may proceed.

It should be noted that when the relay €00 is
operated a ground .will be established over its
armature 4 and front contact to the relay 681
which opens the circuit of the stepping magnet
602 so as to leave the switch in its selected posi-
tion. |
When the conversatmn has ended, the originat-
ing operator will take the cord circuit from the
Jack 905 and this will cause the lamp 9066 to be
extinguished and the supervisory relay 684 to be
released. When the relay €00 operated, ground
from its armature 4 and front contact in operat-
ing the relay 60! had extended the ground on.
conductor 705 to the reclay 683 and now this
ground 1is extended through the back contact and
armature of the relay 684, the front contact
and armature b of the relay 680 to the key re-
lease magnel 804 so that this causes the locking
key 882 to release. This opens the circuit of the
relay 600 and the supervisory relay 604 removes
the locking ground from the conductor 605 to
release the code receiver shown in Fig. 7.

What is claimed is: |

1. In a communication system, a plurality of
communication channels, one or more of said
channels being arranged to operate as an in-
tepolated telephone and telegraph system wherein
telegraph signals are interpolated in telephone
conversations thereover, a plurality of operators’
positions at each end of said channels at each of
which said channels appear, means for preparing
a parfticular operator’s position at one end for
response to a given signal transmitted over the
telephone facilities of said interpolated telephone
and telegraph system from the other end, means
including the telegraph facilities of said interpo-
lated telephone and telegraph system for passing
information including the nature of said given
signal to an operator at the said other end and
means under control of said operator at the said
other end for selecting an idle one of said

channels and for transmitting thereover said
given signal.

2. In a communication system, a2 plurality of
originating operators’ positions, a plurality of
distant incoming operators’ positions, a plurality
of communication channels between said origi-
nating and said incoming operators’ positions, a
plurality of communication channel terming-
tions at said originating operators’ positions,
means at each said position for preempting one
of said terminations and rendering said pre-

- empted termination responsive to a particular

G{)

id

signal received over any one of said communi-
cation channels from any one of said distant in-
coming operators’ positions, telegraph means
available to said originating operators for in-
forming said distant incoming operators of the

5 devails of a connection to be established includ-

ing the nature of said particular signal to be
used for establishing a connection to a said pre-
empted termination and means at said distant
incoming operators’ positions for seizing an idle
one of sald communication channels and for

transmitting said designated particular mgnal-
thereover.

3. The method of establishing telephone con-
nections over communication channels, consist-

ing of seizing a channel terrmnatlon and render-
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ing it responsive to a given signal, recording in- T REFERENCES CITED
formation regarding the d:eta_ils of 'a connection The following references are of re cord in the

10 be established including the nature of said file of this patent:

given signal, telegraphing such Yrecorded infor- |
mation to the distant end of said channels, select- I'J'NITE STATES PATENTS

)

ing an idle one of said channels at the distant Number | Name | Date
end thereof and #transmitting said designated 1,326,475 = Brouth oo __ Dec. 13, 1919
given signal back over said selected idle channel, 1641235 Powell oo ._____ Sept. 6, 1927
whereby said seized channel termination is con- 1688453  Demarest — . Oct. 23, 1928
nected to said selected idle channel 10 1,084,066 Jacobs Dec. 11, 1934
| 2,153,574  Kleinschmidt .. ___ Apr. 11, 1939

ROBERT C. MATHES. 2,207,720 COle —ommcee July 16, 1940
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