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14 Claims.

My invention relates to a telephone system for
use at a switching center to make a connection
from a calling line to any one of sevaral other
lines without the aid of a manual operator.

A feature of my invention is the use of alternat-
ing current for setting up the connection.

Another feature of my invention is a provision
whereby a calling line may wait on a busy called
line until that line is free, when connection is
established without further operation.

Another feature of my invention is the pro-
vision of means whereby a second call may be
made by a calling line without separately re-
leasing the connection to the first called line.

A still further feature of my invention is the

" provision of means whereby one accidental or
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" tion and the appended claims.

25

30

stray impulse sent over the line will not set up a
connection.

The above features, as well as others, will be
more clearly pointed out in the ensuing specifica~-
For a better
understanding of the same reference may be had
to the accompanying drawings in which I have
illustrated a preferred embodiment of my in-
vention, and in which

Figs. 1 and 2 are to be taken as one circuit,
TFig. 2 being placed at the right of and adjoining
Fig, 1.

The drawings illustrate the equipment and wir-
ing arrangement at each of the stations. K2, K3

" and K4 are keys used to call the other stations on
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the line, each key being arranged to signal a
particular station. Though I have illustrafed
three keys, it is to be understood that any number
may be used, one for each station. K1 is a release
key, which is to be operated when it is desired to
disconnect, as when conversation with a called
station is completed. Relay 1 is a pulse tuned
relay, operative when electric imapulses of the
proper frequency, such as 110 volt 60 cycle, are
sent over the line. The function of relays 2 to
16 inclusive is to set up the connection between
the calling and called station. Relays 17, 18, and
19, key K5 and key K6 are optional arrangements
for releasing a call which has been set up, and
may be used in place of the release key K1.

It is believed that the circuit will be more
readily understood by a detailed description of
its operation, which follows.

Assuming that it is desired to make a connec-
tion between station No. 1, which comprises the
equipment shown in the drawings, and station
No. 2, which comprises similar equipment (not
shown). The station telephone equipment con-
sisting of a transmitter T and receiver R attached
to a cord terminating in a plug P is connected to
the circuit by inserting the plug P in jack E. Key
K2, which is a spring actuated impulse key, is
caused to make one revolution, which makes and
breaks contact 20 two times. BEach time contact

(CL. 179-—37)

20 is made a circuit is closed from ground at con- ‘

tact 20, through the winding of relay G to battery,
which operates relay G once for each closure of
contact 20, or two times when key K2 is actuated.
The operation of relay G closes a circuit for
alternating current from current source 24
through alternate contacts 25 and 26 of relay
G and the primary winding of repeating coil
27. The induced current in the secondary wind-
ing of repeating coil 27 operates pulse tuned
relay 1, through a circuit traced through line
28, upper normal contact 30 of relay 5, winding
of relay 1, lower normal contact 31 of relay 5
and line 29. Relay 1, which is tuned to vibrate
in response to the current supplied at 24, op-
erates relay 2 through an obvious circuit. - Relay
2 holds up during the pulsing period, operating
relay 3 through an obvious circuit, and falls off
during the interval between pulses. Relay 3 is
a slow release relay, and holds up between pulses,
falling off after the last pulse is given. Relay
3 pulling up supplies ground from contact 31 of
relay 2 to operate relay 10, through a circuit
traced through line 32, alternate contact 33 of
relay 3, line 34, normal contact 35 of relay 9,
line 36, normal contact 37 of relay 11, line 38
to battery through the winding of relay 10. Re-
lay 10 operates and locks te ground through the
winding of relay 11, line 39, alternate contact 40
of relay 10 and normal contact 41 of relay 9.
At the end of the first impulse relay 2 falls off,
removing the ground which has shunted relay 11,
and relay 11 operates and locks through the
locking circuit for relay 10. 'The operation of
relay 11 transfers ground from relay 2 on the
second impulse through alternate contact 42 of
relay 11 to relays 12 and 13, which operate simi~
larly to relays 10 and 11. Should key K3 be
operated instead of key K2, the third impulse
will be transferred to relays 14 and 15, and any
number of stations may be called in 2 similar
manner by providing -additional impulse keys
-and ‘additional relays corresponding to relays
10:and 11. As the operation of such circuits
would be a repetition cf what has already been
described, it is not considered necessary to de-
scribe each in detail. The last station, which
is shown as party 4 in the drawings, is provided
with one relay 16, which corresponds to relay
10 of station 2. Relay 16 is double wound, and
locks to ground through its own contact. A
relay corresponding to relay 11 is not required
at the last station, as no further impulses are
transmitted after relay 16 is actuated:
Referring again to relay 3, the operation of
this relay breaks ground al normal contact 43,
which cpens the operating circuit of relay 9,
closed by the operation of alternate contact 44
of relay 11 through contact 47, relay 9, iine 46
and line 45. When the pulsing has been com-
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pleted relay 3 falls off, closing the circuit for
the operation of relay 9. This circuit is traced
from ground at contact 43 of relay 3 through line
45, line 46, normal contact 47, line 48, alternate
contact 44, line 49, winding of relay 9 to battery.
Relay 9 pulls up and locks to ground at contact
50 under control of relay 11.

If the called line is idle, relay 6 W111 operate
through a circuit traced from battery at relay
6, both windings of relay 6, line 51, alternate
contact 52, line 53, contact 54, line 55, contact
56, line 57, alternate contact 58, line 59, (which
connects to line 60 of called station) to ground
through line 60, relay 5, line 61 and. contact 62
of relay 10 at the called station. Relay 6 shunts
out its upper winding by the closure of contact
63 and operates relay 5 of the called station
through a ecircuit traced from battery through
the lower winding of relay 6, -alternate contact
63, line 51, alternate contact 52, line 53, contact

‘b4, line 55, contact 56, line 57, alternate contact

58, and line 59 of the calling station, and line
60, winding of relay 5, line 61, and contact 62
of relay 10, at the called station to ground. The
operation of relay 6 also closes the talking cir-
cuit (designated on the drawings by heavy lines)
at contacts 64, 65 and 66. Relay 5 of the called
station opens the circuit for its relay 1, and
the shunting of the upper winding of relay 6
of the calling lines prevents the connection of
relay 6 of another calling line to a busy called
line. The operation of relay 6 of the calling
line also operates relay 7 through a circuit
traced from ground at relay 6, alternate contact
67, line 68, line 69, normal contact 70, line T1
and winding of relay 7 to battery. Relay 7 op-
erates, opening the talking circuit at normal con-
tacts 72 and 73, and connecting signalling cur-
rent to the called line from source RC through
alternate contacts 72—73, the heavily marked
conductors, normal contacts 101 and 102 of
relay 16, normal contacts 103 and 104 of relay
14, alternate contacts 105 and 106 of relay 12,
conductors 107 and 108 of the calling line which
lead to conductors 109 and 110 of the called
line, normal contacts 64 and 65 of relay 6,
conductors 28 and 29, repeating coil 27, normal
contacts 25 and 26 of relay G, contacts of jack
E thereby giving a signal such as ringing a bell
or causing the operation of drop F at the called
station. The operation of relay T also futnishes
ground for the operation of relay 8, traced from
ground through contact 67, line 68, alternate
contact T4, line 75, winding of relay 8 to bat-
tery. Relay 8 operating opens the circuit for
relay 7 at contact 70, but relay 7 is slow to
release, and holds up long enough for ‘a single
impulse of ringing current, as described. Relay
8 locks up at alternate contact 70, and relay 7
falls back to close the talking circuit at normal
contacts 72 and 73. Should the calling party
wish to repeat the ringing signal, this may be
done by providing a source of ringing current,
such as a hand generator, in connection with
the station telephone equipment. This current
may be of any frequency except that used to
operate the pulse-tuned relay 1. The line is
now prepared for conversation upon the inser-
tion of a plug into jack E of the called station.

Should the called station be busy on an out-
going call, its relay 10 will be operated, and
ground will not be supplied at contact 62 for
operation of relay 6 of a. calling station. In
this case relay 4 of the calling station operates
‘through a circuit traced from battery, winding of
relay 4, line 76, alternate contact 77, line 78, nor-
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mal contact 67 to ground. The operation of re-
lay 4 places a busy tone from source BY to the
calling line through contacts 79 and 80. Should
the calling party wish to wait to be connected to

_the busy line, he may do so, and when the called

line becomes idle, its relay 10 will fall off, fur-
nishing ground at contact 62 for the operation
of relay 6 of the calling station, as previously
described. 'The operation of relay 6 then opens
the circuit for relay 4, at normal contact 67. The
busy tone is removed from the calling line and
the connection set up as previously described for
a call to an idle line.

When conversation is completed the connection
is released by operation of the release key K1
by either the calling or called party. The op-
eration of this key makes and breaks contact
23 once, causing relay G to pull up and fall back
once.
1, 2 and 3, as described for making a call. Relay
1 operates relays 2 and 3, as for an original call.
The operation of relay 3 breaks ground at con-
tact 43, releasing all relays 10 to 16 inclusive
which ‘are operated. The release of relay 11
breaks ground at contact 44, releasing relay 9,
relay 9 breaks ground from relay 5 in called sta-
tion at contact 52, releasing relay 6 of calling
station and relay 5 of called station. Relay 6
preaks ground at contact 67, releasing relay 8.
Relays 1, 2 and 3 restore at the end of the im-
pulse and the line is normal.

Should either party desire to set up a new
call immediately, this may be done without a
separate disconnect operation. If any of the call-
ing keys is actuated instead of the release key,
the first impulse sent over the line operates to
disconnect the connection, as described in the
preceding paragraph, and the impulse is of suffi-
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cient length to perform the first step required

for the new call, after the release.

Keys Kb and K6 provide optional methods for
releasing the equipment at the termination of a
call. K5 is a manually operated non-locking key.
Depression of key K5 operates relay 17 through
a circuit traced from ground through alternate
contacts 81 and 82, line 83 and the winding of
relay 17 to battery. Relay 17 operates relay 18
and relay 18 operates relay 19 through obvious
circuits. The release of key K5 provides ground
traced from normal contacts 81 and 82, line 84,
contact 85 and line 86 for operation of relay G
as described for operation of a disconnect by key
K1. Relays 17, 18 and 19 are slow to release, and
contact 85 is held closed a sufficient length of time
to operate the necessary relays for release of the
call. K6 may be an extra local contact on jack
E, in which case insertion of the plug in jack E
actuates contact K6 which in turn operates relay
17 and the associated equipment in the manner
described for key K5. When plug is removed
from jdck E at the end of a connection, ground
is applied to relay G through contact 85 to send
a release pulse the same as described in the op-
eration of key Kb5.

While I have described and shown a preferred
embodiment of my invention it is to be under-
stood that changes and modifications will readi-
ly suggest themselves to those skilled in the art,
and I, therefore, desire to be limited only by the
spirit and scope of the appended claims.

Having described my invention, what I claim
as new and desire to secure by United States
Letters Patent is:

1. A telephone system comprising a plurality
of stations, sending means for transmitting im-
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pulses of alternating current and a plurality of
relays individually associated with each of said
stations, said relays being responsive successively
to actuation of said sending means, and a circuit
for joining a calling station to a predetermined
called station closed incident to the actuation of
said relays.

2. A telephone system comprising a plurality
of stations interchangeable as calling or called
stations, calling means individual to each of said
stations, said calling means comprising a device
for transmitting impulses of alternating current
and a series of relays responsive thereto and a
circuit for joining a calling station to a predeter-
mined called station closed incident to the actu-
ation of a selected number of said relays.

3. A telephone system comprising a plurality of
stations interchangeable as calling and called
stations, means individual to each station com-
prising an impulse device and a series of relays
including a pulse-tuned alternating current relay
operable a predetermined number of times for
establishing connection between a calling and a
predetermined called station.

4. A telephone system comprising stations in-
terchangeable as calling and called stations, a
plurality of impulse sending devices at each of
said stations, relays including an alternating cur-
rent relay associated with each of said stations
and operable a predetermined number of times,
said relays being responsive to actuation of one of
said impulse sending devices to close a circuit
between a calling and a called station.

5. A telephone system comprising stations in-
terchangeable as calling and called stations, a
plurality of impulse sending devices at each of
said stations, relays including an alternating cur-
rent relay associated with each of said stations,
said relays being responsive to actuation of one of
said impulse sending devices to close a circuit be-
tween a calling and a predetermined called sta-
ticn, and means responsive to the sending of a
single impulse to restore the actuated relays to
normal.

6. A telephone system comprising stations in-
terchangeable as calling and called stations, a
plurality of impulse sending devices at each of
said stations, relays including an alternating cur-
rent relay associated with each of said stations,

said relays being selectively responsive to actua--

tion of one of said impulse sending devices to close
a circuit between a calling and a predetermined
called station, and means responsive to the actu-
ation of another of said impulse sending devices
to restore the actuated relays to normal and in-
stitute a call to another wanted station.

7. A telephone system comprising a plurality of
subscriber stations, station selecting mechanism
individual to each of said subscriber stations, a
transformer interposed between each of said sta-
tions and said station selecting mechanism, alter-
nating current means associated with the input
side of said transformer and an alternating cur-
rent relay associated with the output of said
transformer for controlling said station selecting
mechanism.

8. A telephone system comprising a plurality of
subscriber stations, station selecting mechanism
individual to each of said subscriber stations, a
transformer interposed between each. of said sta-
tions and said station selecting mechanism, al-

3

ternating current means associated with the in-
put side of said transformer and an alternating
current relay associated with the output of said
transformer, a group of direct current relays in-
cluded in said station selecting mechanism con-
trolled by said alternating current relay for in-
terconnecting two of said stations.

9. A telephone system comprising a plurality
of ‘subscriber stations, station selecting mecha-
nism individual to each of said subscriber sta-
tions, a transformer, alternating current means
associated with each side of said transformer, a
group of relays controlled by said alternating cur-
rent means for connecting two of said stations, a
talking circuit for said stations including said
transformer.

10. A telephone system comprising a plurality
of subscriber stations, an impulse sending device
at each of said sfations, station selecting mech-
anism for joining any one of said stations to a
desired other station, a transformer interposed
between said one of said stations and said station
selecting mechanism, a source of alternating cur-
rent, means responsive to the actuation of said
sending device for intermittently joining said
source to the input side of said transformer and
an alternating current relay associated with the
output side of said transformer for controlling the
operation of said station selecting mechanism.

11. A telephone system comprising stations in-
terchangeable as calling and called stations, an
impulse sending device at each of said stations,
relays associated with each of said impulse send-
ing devices to close a circuit between a calling
and a predetermined called station, and means
responsive to the sending of a single impulse to
restore the actuated relays to normal.

12. A telephone system comprising stations in-
terchangeable as calling and called stations, an
impulse sending device at each of said stations,
relays including an alternating current relay. as-
sociated with each of said stations, said relays be~
ing responsive to the actuation of said impulse
sending device to close a circuit between a calling
and predetermined called station, and means re-
sponsive to the sending of a single impulse to re-
store the actuated relays to normal.

13. A telephone system comprising stations in-
terchangeable as calling and called stations, an
impulse sending device at each of said stations,
relays including an alternating current relay asso-
ciated with each of said stations, said relays be-
ing selectively responsive to the actuation of oile
of said impulse sending devices to close a circuit
between a calling and o predetermined called sta-
tion, and means responsive to the actuation of
another of said impulse sending devices to re-
store the actuated relays to normal and institute
a call to another wanted station.

14. A telephone system comprising stations in-
terchangeable as calling and called stations, an
impulse sending device at each of said stations,
relays associated with each of said stations selec-
tively responsive to the actuation of the impulse
sending device associated therewith to close a cir-
cuit between a calling and a predetermined called
station, and means responsive to the actuation of
any impulse sending device to restore the actu-
ated relays to normal and institute a call to an-
other wanted station.

BERT A. WALLACE.
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