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To all whom 1t may concern:

Be 1t known that I, Merrrrr S. CoNNER,
a citizen of the United States of America,
vesiding at Oakdene, Hale, Cheshire, Eng-
land, have invented a new and Improved
1elephone System, (Case 14,) of which the
following 1s a full, clear, concise, and exact
cescription, reference being had to the ac-
companying drawings, forming a part of
this specification.

My invention relates to telephone ex-
change systems, more particularly to im-
proved automatic selective ringing arrange-
ments therein, and 1ts object is to provide an
exchange system with a ringing equipment
which may be maintained at a minimum ex-
pense, and which 1s of greater reliability
and efficiency than ringing arrangements of
the prior art. |

Broadly, the invention provides a ringing
arrangement, wherein the ringing current
source, which may be of considerably less
power than those which were employed in
ringing equipments of the prior art, 1s kept
constantly loaded so that instead of employ-
mg a ringing current generator of great
power as 1n prior systems, where at one pe-
riod a large demand might be made upon
the machine, and at another no demand be
made thereon, a generator of smaller power
18 employed and 1s so arranged that there is
constantly a steady load thereon, whereby
the various advantages herein pointed out
are secured. |

This mvention may be considered as an
mmprovement over, and is particularly adapt-
able 1In connection with such telephone sys-
tems as disclosed 1n the patent granted to
arthur R. Kahl, No. 853,304, dated May 14,
1907. In the system disclosed in this Kahl
patent, means are provided whereby any one
ol the signaling current generators, which
ditfer from each other in pulsations per sec-
ond, could be connected with the telephone
line. TIn this systen, however, the ringing
equipment was such that there might be a

very large number of substation bells si-

multanecusly in operation, and another time
there might be a very small or practically
no demand upon the ringing current gen-

erator. In order, therefore, to maintain the |

proper operation of such a system, the ring-

ing current generators employed were nec- i

essarily of large power, so that they would
be able to meet the large demand which
might be placed upon them.

1'he present invention, however, eliminates
this necessity, and provides means whereby
a Jimited number of bells may be rung si-
multaneously, all the other bells connected
with the exchange at that time remaining
inert. ‘Thus the bell of the subscriber who

1s being signaled would be active for a defi-

nite period, and would remain inactive while
the bells of certain other subscribers being
signaled are active. To this end the circuits
are arranged in groups, which for conven-
tence in this description may be termed ring:-
mg divisions, each division being provided
with its own selective keys and interrupters.

Means are provided in this invention
whereby several ™ ringing divisions are
brought into such relation with each other,
that ringing current will be supplied to one
ringing division at a time; that is, the ring-
ing period of one division follows that of
another division and is immediately succeed-
ed by the ringing period of another division.
The signal current is thus fed to the circuit
divisions in regular consecutive order, the
maximum demand at any one time being
that made by all the circuits in a single di-
vision. The maximum demand at any one
time 1s thereby greatly reduced and genera-
tors of smaller power may, therefore, be em-
ployed. |

This 1s a divisional case of my Patent
901,689, granted October 20th, 1908, and
15 directed particularly to party line tele-
phone signaling systems.

These various improved relations and ar-
rangements of my invention whereby an ef-
ficient power automatic selective signaling
system 1s obtained, will be best understood
by reference to the accompanying drawings
1. which— '

Figure 1 diagrammatically illustrates a
system arranged according to my invention,
and Fig. 2 illustrates diagrammatically the
arrangement whereby the different signal-
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g currents are supplied to the circuits, the

collateral apparatus, however, being omitted
for the purpose of clearness.

In Ifig. 1, T have illustrated a sub-sta-
tion A connected by line limbs ¢ and & with
the central exchange C, these line limbs be-
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ing continuous normally through armatures

1 and 2 of the cut-off relay 8 and including
the windings 4 and 5 of the indicator relay
6, connecting them with the terminals of
the common source of current S. At the
sub-station is provided the usual telephonic
apparatus comprising a switchhook 7, re-
celver 8. transmitter 9, signal bells 10, and
condenser 11.  The multiple spring jacks 12
and 13 are connected in bridge of the line
limbs, and the test thimbples 14 and' 15
Tereof arve connected together by conductor
16 which includes the cut-off relay 3 and
terminates at the positive pole of the bat-
tery 8. A line signal 17 1s included in a
local circuit controlled by the armature 185
of the indicator relay 6. A sub-station B!
is provided with similar apparatus as sub-
station A and connects through the lne
limbs with the central exchange U, the cut-
off relay mechanism and connections there-
for being the same as those connected with
the sub-station A. The reference charac-
ters of the sub-station B* telephone appa-
ratus, line and central station apparatus are,
however, primed. This line 1s shown as a
party line, and besides the sub-station B!
are indicated the sub-stations B2, B* and B™.

The cord circult at the central exchange
terminates in the answering plug 19 and the
calling plug 20. Condensers 21 and 22 are
included in the strands of the cord circuit
respectively to prevent their conductivity
between the answering and calling sides
thereof. The supervisory velay for the
answering side is of the compound type,
comprising windings 23 and 24. The armas-
ture 25 for the winding 24 is mechanically
connected with the spring 26 which tends
to hold this armature in its unattracted po-
sition. Armature 27 1s provided for the
winding 23 and is mechanically connected
with the actuating spring 28 by means of
the insulating piece 29. Armature 25 1s
adapted to mechanically engage the arma-
ture 27, and the actuating spring 28 has as-
sociated therewith a contact spring 80 from
which it is normally disengaged, but which
it is adapted to engage when the winding 24
is energized whereby the armature 25 1s at-
tracted against the tension of the spring 26,
thus allowing the armature 27 to drop, and
causing the actuating spring 23 to engage
the contact spring 30. The contact springs
28 and 30 control a circult contamning the
superviscry lamp 31 and the source of cur-
rent. The supervisory relay for the calling
side comprises the windings 32 and 33. The
armature 34 for the winding 33 1s mechan-
ically connected with the spring 85 which
tends to hold it in its unattracted position.
Mechanically connected with the armature
34 by means of the insulating piece 36 1is the
actuating spring 37 which has the alternate
contacts 38 and 89, the purpose of which

955,633

will be hereinafter pointed out. The arma-
ture 34 by reason of the tension of thespring
35 is adapted to engage the armature 40 for
the winding 382 whereby the actuating
spring 41 by reason of its mechanical en-

gagement with the armature 40 may be held

normally out of engagement with the col-
tact spring 42. The actuating spring 41,
however, 1s adapted to engage the contact
spring 42 when the winding 33 1s energized
to attract the armature 34 against the ten-
sion of the spring 35, thus allowing the ar-
mature 40 to drop and the actuating spring
11 to engage the contact spring 42. When
the winding 83 is thus energized, the actu-
ating spring 37 is.adapted to engage the
spring 89, and when it is not energized,
the actuating spring 37 engages the contact
spring 3% by reason of the tension of the
spring 35. The contacts 41 and 42 control
a local circuit through the sapervisory lamp
43 for the calling side and common source
of current. The connection with the line
of the operator’s telephonic apparatus O 18

- controlled by the position of the key

springs 44 and 435. These key springs 44
and 45 are adapted upon actuation to en-
onge respectively the contact springs 46 and
47 which are directly connected with the op-
erator’s telephonic apparatus.

For the purpose of facilitating the proper
description the operation of these arrange-
ments is explained in regard to a single cord
circuit, but as will be hereinafter pointed
out, when the ringing arrangements are ex-
plained, this cord circuit should be con-
sidered as a group of cord circuits which
are supplied mm parallel with the proper
ringing current. While these ringing divi-
sions hereinbefore mentioned may be of any
reasonable number, 1 have for the purpose
of illustration shown six divisions, these
divisions being designated conveniently as
d, e, f, g,-h and ¢ respectively. It must be
remembered that each of the divisions com-
prise a group of cord circuits, the number
of such groups determining, according to
this invention as will be hereinafter de-
scribed, the relative lengths of the active
and silent periods of the signaling devices
at the sub-stations. TFor the purposes of

illustration and description six groups or .

divisions are shown. Thus in signaling a
subscriber the signaling device would be
active one-sixth of the time and silent five-
sixths. Each of the groups of cord circuits
is provided with selective automatic ringing
apparatus including the keys 48, 48%, 457
and 48% In order that the drawings may
not be too complicated, I have omitted 1n
Fig. 1 the groups of cord circuits which are
connected respectively with the keys 481, 458°,
ete., of the ringing divisions ¢, f, ¢, & and ¢,
and I will describe the operation of the sys-

tem of Fig. 1 with reference to the selective
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keys of group d alone. |
438, 487, 48%, and 48* consist of the actuating
springs 49 and 50 and the contact springs
ol and 52 adapted to be engaged by the
actuating springs 49 and 50 respectively.
T'he actuating springs 50 of all the keys 48",
43%, 48°, and 48* are connected together and
to the front contact 53 of the relay 54 which
contact 1s adapted to be engaged by the
armature 55 when the winding 56 of the
relay 54 is energized. The relay 54 is Pro-
vided also with the contact armature 57
which has the front contact 58, this front
contact being comnected with one pole of

- the signaling current generators by means

of the conductor 59. The actuating spring
52 which makes the contact with the actu-
ating spring 50 is connected with the other
pole of the signaling current generators

> through the associated interrupting devices,

as will be hereinafter described. The arma-
tures 95 and 57 are connected with the
strands ot the cord circuit, and it will appear
evident that when the relay 54 is energized,
these armatures will be attracted to cause
the signaling current to be brideed across
the cord strands.

As will be hereinafter pointed out, each
of the keys of the selective apparatus of
any cord circuit group is adapted to send
current over the line which has different
characteristics from any of the currents
which are sent over the line by the actuation
of any of the other keys of the selective ap-
paratus for that particular group. In order
that the current source may be connected
with the line until the called subscriber has
answered his call, T provide automatic
means whereby any particular key when de-
pressed will be retained in such depressed
position by means of the energization of a
relay, and further means is provided where-
by the circuit throngh this locking relay is
controlled by the position of the switch-
hook at the called station. ‘1hus, when the
called subseriber removes his receiver from
the switchhook, this locking relay is de-
energized to cause the release of the select-
1ve key, and the signaling current is, there-
fore, automatically disconnected from the

line when the subscriber has answered his

call.  This locking relay is cdesignated at
60 mm Fig. 1, and one terminal of its wind-
mg 61 1s connected with the actuating
springs 49, 49, while the other terminal
thereof 1s connected with the negative pole
of the battery. The springs 49 are adapted
to engage respectively their associated con-
tacts 51 which are connected together and
with the spring 41 of the supervisory relay.
The contact 42 associated with the Spring

41, as before stated, is connected with the
positive pole of the battery.
therefore, is adapted to be energized
65 contact between springs 49 and 51 and si- |

The relay 60,
L upon

Each of the keys

o

multaneous contact of springs 41 and 49.
Means are provided whereby contacts 41
and 42 are closed together upon the inser-
tion of the calling plug in the jack, and the
depression of any selective key when the
calling plug is in the jack will cause con-
tact between the springs 49 and 51 and will
thereby close the circuit through the relay
60 to energize the same, thus locking the
depressed key in position. Means are also
provided whereby the springs 41 and 42 are
parted upon the removal of the receiver
from the hook at the called sub-station, and
the circuit through the relay 60 is thus
broken to deénergize the same and allow
the selective key to return to its normal posi-
tion. The mechanical arrangements and the
precise construction of the selective appa-
ratus are shown in detail in the co-pending
application of Kahl referred to, and T,
therefore, here simply describe the operation
of this key mechanism with reference to the
dragram in a general way, as it will appear
evident that any kind of electro-magnetic
lt;ick:'ﬂg and releasing means may be em-
ployed. _ -
it appears evident that the signaling cur-
rent can be supplied to the line only when
the relay 54 1s energized, and as will appear
evident from the foregoing, signaling cur-
rent should be sent over the line only when
the relay 60 is energized. I, therefore, PIo-
vide an armature 62 which has the front con-
tact 63 and which primarily controls the

circult through the relay 54. This circuit

through the relay 54 1is secondarily con-
trolled by means of the interrupter d64.
Lhe constant contact 65 of this interrupter
1s connected to the positive pole of the bat-
tery, and the brush contacts d66, ¢66, 766,
ete., are connected respectively with the simi-
lar relays of their associated cord ecircuit
groups. Thus, the brush contact 266 is con-
nected to all the relays 54 in group 4. The
interrupter d64, therefore, controls the relay
94 after the relay 60 has been energized. The
active period of the interrupter ¢64 begins
immediately upon the close of the active pe-
r1od of the interrupter 64, and the active
period of the interrupter f64 begins immedi-
ately upon the cessation of the active period
of the interrupter ¢64, ete. Since, as in the
present 1nstance, there are six interrupters,
one for each cord circuit group, there are
SIX ringing periods of equal duration to take
place, each immediately after the cessation
of the preceding one. Therefore, the com-
plete cycle represented by the sum of the
ringing periods of all the different divisions
would be represented by one revolution of
one lnterrupter. Thus, the relays 54 of group
¢ may become energized immediately after
the relays 54 of group d have become de-
energized.

T'he ringing circuit which is bridged across
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the cord strands whereby the current may be
sent over the lines includes the current gen-
erator 67 which is one of the set 67% 672
67°, and 674, the interrupter 68 which 1s one
of the interrupters (68, ¢68, 68, ¢05, etc.,
and one of the pairs of springs 50 and 52
of either the keys 48%, 482 48 or 48 'Lhe
interrupters 68 and the interrupters 6+ may
be mounted on a common shaft. The gen-
erators 67 deliver currents which diff

‘21 1o
one another in pulsations per second, and
wch of the sub-station bells on the telephone
line are adapted to respond only to currents
from one of said generators. The selective
keys 481, 482, ete., ave, therefore, adapted to
connect any one of the generators 67+, 677
7%, ete., with the telephone line whereby 2
particular signal bell on that lime 15 sctuated.

I provide means whereby the current de-
livered from generator 67% is adapted to be
connected with all the selective keys 48, and
1 also provide means whereby this current
from the generator 671 may be fivst connect-
od with the key 48% mext with the key
cA8L, then with the key 748, ete.  Sumtlarly
I provide means whereby the current de-
livered from the generator 672 is adapted to

be connected with any of the keys 48%, and

also means are provided whereby this car-
rent may be fed fivst to key 487, then to key
482, then to key f48% cte. Similarly the
same may be said of the groups 48" and 48"
Tlhis arrangenient is mest clearly shown
Fio. 2 where the ringing means alone have
been diagrammatically shown.

The various groups of cord circults are
indicated at 4, e, , g, h, and 4, and there 1s
shown in this fieure only the ringing ar-
rangements which arve adapted to be bridged
across the cord cireunits in the respective
oronps. The similar poles of the generators
GTl. 67, 67° and 67 ave connected together
and are shown as leading to the various
oroups of cord circuits. The interrupters
are shown as being disposed in groups ¢, ¢,
7, ¢, b and 7 corresponding with the cord
circuits.  As shown, the other conductor
leading from each group of cord cireuits is
connected with all the interrupter brush
contacts in the corvesponding 1nterrupter
oroup. Theinterruptersarealso arranged 11
oroups 1, 2. 3 and 4. All the constant con-
facts in group 1 are connected with the other
nole of generator 67'; all the constant con-
tacts in group 2 ave connected with the other
pole of generator 673 all the constant cou-
tacts in group 3 ave connected with the other

pole of generator 67% and all the constant '

contacts in group 4 ave connected with the
other pole of generator 67 It will be con-
venient in this descrintion to characterize
the reference characters given the parts as to
cord cireuit groups by the letter mdicating
the cord circuit group and to give the refer-
ence characters exponents corresponding

apieli
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with the exponents of the generator charac-
ters to distinguish them in the generator
oroups. Iach of the interrupters 63 con-
sists of the active portion 69 and theinactive
portion 70; that s, nactive with regard to
Fig. 2 where the collateral arrangements are
omitted. The function of the portion 70,
liowever, will be explained with reference to
Fie. 1. It will be noted that the positions
of the active portions 69 which may be
called the ringing segments, are the same 1n
cach cord circuit group. Since for the pur-
pose of illustration, I have herein shown six
oroups of cord circuits, the ringing segment
of each eroup is one-sixth of a revolution of
the succeeding greup. These ringing seg-
ments are equal, and when the contact brush
has left the ringing segment of the last
interrupter, the contact brush of the first 1mn-
terpupter will thereupon immediately en-
oage its ringing segment. When the contact
hrush Las left the ringing segment of the
first interrupter, the brush of the second 1n-
terrupter will engage its ringlng segment,
and 1mmediately upon leaving its ringing
seoment, the brush of the third mterrupter
will engage the ringing segment of the third
futerrupter, ete.  Thus, when the inter-
rupters have made one complete revolution,
the cnrrents from the generators have been
delivered to each of the cord civeuits, first
one, then another, and so on. Of course, 1t
must be remembered that the selective keys
are devpressed to effectively employ but one
cenerator at a time; that is, when a selective
ey is depressed, the cirenit is closed
throueh the desived current generator and
the-associated interrupter. Thus, 1t appears
that any one of the generators may be of-
fectively employed for any of the cord cir-
cuit groups, current, however, being adapted
to be connected svith but one group of cord
circults at any time.

Having thus desceribed in general the va-
rious arrangements and relations of the
mechanisms, 1 will now proceed to describe
the operation of the system with veference
to Fig. 1. Tor the purpose of illustration
T will assume the subscriber at sub-station
A to be the calling subscriber. WWhen he
removes his receiver from the switchhook,
a circuit is closed through the indicating
relay 6, thercby attracting its armature 18
to cause the closure of the local cireuit
through the line lamp 17. "The operator
then inserts her answering plug 19 info
one of the associated spring jacks connected
with the calling line and actuates her listen-
ing key to cause contact between the springs
45 and 47 and 44 and 46 vespectively. The
operator’s telephonic apparatus O 1s there-
v connected across the line, and she may
converse with the calling subscriber to ascer-
tain the connection desired. Immediately
upon the insertion of the calling plug in
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the line jack, a circuit is closed through the | 43 is closed as follows:—from the positive

cut-off relay 3 as follows:—from the nega-
tive side of the battery, through conductor
11, conductor 72, winding 24, the sleeve
strand of the answering side of the cord
circuit, through the plug sleeve contact and
jack thimble, conductor 16 and through the
cut-off relay winding to the positive side of
the battery. The armatures 1 and 2 then
leave their back contacts, and the winding
24 being also energized, the armature 25 is
also attracted against the tension of the
spring 26. This would tend to allow the
spring 28 to make contact with the Spring
50, but these springs are held in a disen-
gaged position Dy reason of the energization
of the winding 23 which is included in a
circult as follows:—from the negative side
of the battery 8, through conductor 71, con-
ductor 72, winding 24, sleeve strand and
sleeve contact of the answering plug,
through the spring jack, through Iine limb
b, through the telephonic apparatus at the
sub-station A, through line limb ¢, through
the spring jack to the tip contact and strand
of the cord circuit, conductor 73, winding
29, conductor 74, conductor 75 to the posi-
tive pole of the battery. Thus, the arma-
ture 27 1s held in its attracted position
whereby the springs 28 and 80 are held
disengaged, the local circuit through the
signal 31, therefore, being held open. Sup-
pose for the purpose of illustration that
the subscriber at sub-station A desires to be
connected with the subseriber at sub-station
I3t The operator inserts her calling plug
20 1nto the spring jack of the line leading
to sub-station B?, thereby closing a circuit
through the cut-off relay 8’ and the super-
visory relay 33 for the calling side of the
cord cireult as follows:—from the negative
side of Dattery S, through conductor 71,
conductor 76, winding 83, conductor 17,
sleeve strand of the calling side of the cord
circuit, sleeve contact of the plug, thimble
157, conductor 167, cut-off relay 8" and back
to the positive side of the battery. The
armatures 1” and 2’ are, therefore, attracted
to leave their respective back contacts, and
winding 33 is energized to attract its arma-
ture 34 against the tension of the spring 85.
The spring 41 will then be allowed to make
contact with the spring 42, since the winding
52 of the armature 40 which controls the
spring 41 is not energized.

It may be stated in passing that the wind-
ing 82 is controlled by the position of the
switchhook at the sub-station when the plug
1s 1mnserted in the jack. The receiver at the
sub-station B?, however, being at this time
on 1ts hook, the cireuit through the winding
32 1s not closed, and this winding remains
deénergized. Since the springs 41 and 49
ave thus allowed to come into contact. the

local circuit through the supervisory famp i

sub-station B! only

side of the battery, through conductor 75,
conductor 78, springs 49 and 41, supervisory
lamp 43, and conductor 71 to the negative
side of the battery. Being thus connected
with the line with which the desired sub-
scriber 1s connected, the operator actuates
the selective key which is connected with the
source of current to which only that signal
bell on the called line which is at the sub-
station of the called subscriber is responsive.
For illustration, it may be considered that
the key 48, is adapted to connect the gener-
ator 67, to which the signal bells located at
are responsive. When
the operator, therefore, depresses the select-
1ve key d48', spring 49 will immediately
make contact with spring 51, and a circuit
1s closed through the locking relay 60 as fol-
lows :—from the positive pole of the battery,
through conductor 75, conductor 7 8, con-
tacts 42 and 41, which, as before stated, are
now 1n engagement, conductor 79, spring
o1, spring 49, conductor 80, winding 61 of
the relay 60, conductor 81, conductor 71, and
back to the negative side of the battery.
LThe locking relay 60 is thus energized, and
1ts armature, as before stated, is so mechan-
1cally connected with the actuating keys of
the associated selective apparatus that upon
energization, it locks any key which has been
depressed until it is deénergized. The key
@48* 13, therefore, locked in its depressed po-
sition.  When the relay 60 is thus energized,

1ts armature 82 is attracted to interrupt the

sleeve strand of the cord circuit and its
armature 62 1s attracted to engage the con-
tact 63. This closes a circuit through the
relay 54 and the associated interrupters 64
as tollows:—from the positive pole of the
battery, through interrupter d64, conductor
35, contact 63, armature 62, conductor 84,
winding 56, conductor 85 and conductor 71,
back to the negative pole of the battery.
Thus, during the time that the interrupter
@64 closes the circuit just traced, the relay
54 will be energized to attract its armatures
55 and 57. When the armatures 55 and 57
are thus attracted, they engage respectively
the front contacts 53 and 58. The armature
05 leaves the back contact to interrupt the
tip strand of the cord circuit. The associ-
ated current generator for the cord circuit
group under consideration is connected be-
tween the contacts 53 and 58 through an
assoclated interrupter 68 and a selective key.
Thus, upon energization of the relay 54, and

since the key 48! is depressed at this time,
as before stated, a bridge will be closed

through the current generator 67, the inter-
rupter ¢68' and key d48' as follows :—from
contact 53, through conductor 87, spring 50,
contact 52, conductor 88, interrupter 468,
current generator 67*, conductor 59 to con-
tact 58. Therefore, when the relay 54 is
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energized, the selected current will be sent
over the line with which the calling plug
has been connected. Since, as before stated,
the signal bells at sub-station B* only are re-
sponsive to current generator 617 the sub-
seriber at sub-station B! will be the only
sienaled subscriber on the line. “Lhe active
seoment of the interrupter d6i 1s so rela-
tively adjusted as to position with the mter-
rupter ¢68! that immediately upon the en-
ergization of the relay 54, the bridged cir-
cuit through the signaling current generator

will be closed. The active segment, however,

of the interrupter 64 is made slightly
longer than the ringing segment of the inter-
rupter ¢68. The purpose of this construc-
tion is as follows — When the active segment
of the interrupter d64 connects with con-
ductor 83, the circuit through the reluy 54
will be closed, thereby placing the plug cords
in the ringing position. Ringing segment HY
of interrupter 68 will at the same mstant
connect the ringing current to the line. 1f
these segments were of the same length,
when interrupter d64 opens the circuit to re-
leage relay 54, the ringing current would also
be cut off immediately by ringing seg-

ment 69Y.

Upon deénergization of relay 54, the tip
strand is continued through armature 55 and
contact 86, through contacts 37 and 39, wind-
ing 32 of the supervisory relay and through
conductors 78 and 75 to the positive ground-
ed side of the battery, and as the sleeve side
of the cord circuit when connected with the
line, has always connection through winding
33 of the supervisory relay and through con-
ductor 71 with the negative side of the bat-
tery, the entire charge which the condensers
in the telephones and the lines have received
will pass through the supervisory winding
39, and as this winding controls the con-
incts 41 and 42 included in the circuit for
relay 60 which in turn controls the circutt
through relay 54, the signaling would be
seriously interfered with. It is, therefore,
necessal'y to maintain the actuation of relay
60 and relay 54 controlled thereby a suffi-
cient length of time to allow the discharge
of the line through the ground connection
tor the signaling current interrupters, and
this is accomplished by making the active
segment of the interrupter o6t slightly
longer than ringing segment (9 of the inter-
rupter d68'. Relay 54 1s energized and ring-
ing current at the same time applied to the
cord conductors and connected lines. Aifter
the corresponding brush leaves the ringing
segment of the interrupter ¢68°, the active
seoment of the interrupter ¢64 on account of
its oreater length still engages its brush and
maintains closure of the circuit for relay 54
and the charge retained in the condensers
and the line is led to ground through the

orounded segment 70 of the interrupter €68 | from
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After the corresponding brush leaves the
active segment of the interrupter 64, the
circuit for relay 54 is opened and the relay
deénergized to again complete the tip strana
through the winding 82 to ground. The line
and other circuits are, therefore, entirely re-
lieved of static charges before and atter ap-
plication of the ringing impulses thereto.
1t must be understood, of course, that the
foregoing explanation in regard to the rela-
tive disposition of the active seginents of the
interrupters d64 and d68' may be applied to
the interrupters 64 and 68 of all the ringing
divisions.

The ringing circuit to signal the sub-
seriber may be traced as follows :—iroim gen-
erator 67* through interrupter 08!, con-
ductor 88, contact 52, spring 50, conductor
37, contact 53, armature 55, tip strand o1 the
calling side of the cord circuit, tip spring 0L
the spring jack 137, line limb «', through
condenser and signal bells at sub-station B,
back to the central station through line limb
b, sleeve spring of the spring jack, sleeve
contact of the plug, sleeve strand, armature
57, contact 58, and conductor 59, back to the
other pole of the signal current generator
671, When the active segment of the inter-
rupter d64 becomes disconnected from con-
ductor 83, relay 54 becomes deénergized, but
on account of the arrangement above de-
seribed, the lines will be free from static
charge. The length of such current flow for
the relay 54 must evidently be adjusted to
correspond to the adjustment of the ringing
segments of the corresponding ringing cur-
rent interrupters which have herembefore
been described in detail. Upon receiving the
sional, the called subscriber removes his re-
ceiver from the switechhook, thereby closing
a circuit through winding 32 as follows:—
from the positive pole of the battery, through
conductor 75, conductor 78, winding 32,
through a part of the tip strand, contacts
39 and 37, through another part of the tip
strand, contact 86, armnature 5, tip strand,
tip contact of the plug, tip spring of the
spring jack 187, line limb «’, the switchhook
and.telephonic apparatus at the sub-station,
line Hmb 27, sleeve strand of spring jack 137,
sleeve contact of the plug, sleeve strand, con-
ductor 77, winding 33 and conductor 71 to
the negative pole of the battery. Winding
39 is thus energized, and the armature 40 1s
attracted whereby the springs 41 and 42
part contact. These contacts, as before
stated, control the local circuit through the
supervisory lamp 43, and this lamp 1s, there-
fore, extinguished upon the removal of the
recelver from the switchhook at the called
sub-station. As before stated, the contacts
41 and 42 also control the circuit through
the locking relay 60, and when this circuit
is opened by the removal of the receiver
the hook at the called station, the lock-
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ing relay is deénergized, and on account of
1ts mechanical connection with: the selective
apparatus releases the key #48'. This im-
mediately breaks connection between the
ringing generator and the line, and the oper-
ator 1s notified by the extinction of the
supervisory lamp 43 that the called sub-
scriber has answered. The subscribers are
now connectec for telephonic conversation
through the following ecircuit:—from the
telephonic apparatus at sub-station A,

through line limb b, sleeve contact of spring

Jack 13, sleeve contact of plug, sleeve strand,
through condenser 22, contact 90, armature
52, sleeve contact of plug, sleeve spring of
spring jack 187, line limb 47, telephonic ap-
paratus at sub-station B!, line limb «’, tip
spring of spring jack 137, tip of plug, tip
strand, through armature 55, contact 86,
contacts 37 and 389 and condenser 21, tip of
answering plug, tip spring of spring jack 13,
line limb « and back to the telephonic appa-
ratus at sub-station A, current being sup-
plied to the line by the common battery S.
When the subscriber at sub-station A re-
places his receiver on the hook, the circnit
through the winding 23 is broken. Thus,
the armature 27 is permitted to retract,
since, as before stated, the winding 24 is
energized to attract the armature 25 on ac-
count ot contact between the plug sleeve
contact and thimble 15. This release of the
armature 27 allows the spring 28 to engage

the spring 30, and the circuit throueh the |

supervisory lamp 31 is closed. Similarly,
when the subscriber at sub-station B has
replaced his receiver on the hook, the cir-
cuit through winding 32 of the supervisory

relay for the calling side is opened to allow

the armature 40 to rvetract whereby the
springs 41 and 42 are brought into engage-
ment., thus closing the cireuit through super-
visory lamp 43. Being thereby notified that
conversation has been completed, the oper-
ator removes the plugs from the jacks to re-
store the entire apparatus to its normal con-
dition. The cord circuits may also be pro-
vided with a busy test arrangement con-
trolled by the auxiliary contacts 91 and 92
of the operator’s listening key. DBefore the
calling plug 1s inserted in the jack of the
called line, the operator, in order to test
whether or not the line is busy, applies the
tip of the plug to the jack thimble and
actuates her listening key. If the line is
busy, current will flow as follows:—from
the negative pole of the battery, through
conductor 71 and winding 33 of the super-
visory relay connected with the busy cord
circult, through the sleeve contact, through
the engaged thimble, through the tip of the
applied testing plug, through the tip strand
of the testing cord circuit, through arma-
ture 95 and contact 86 of the relay 54,
through contacts 37 and 388, through con-
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ductor 93, through engaging test contacts 92
and 91, through conductor 94, through the
test winding 95, through conductor 96 and
through conductors 78 and. 75 to the posi-
tive pole of the battery. This will cause the
usual click 1n the operator’s receiver, and
she will be notified of the busy condition of
the line. If the line is not busy, this cir-
cuit will not be closed through the test wind-
ing, and the operator connects the calling
plug with the jack of the line to be called
and then proceeds as hereinbefore described.
The relative arrangement between the select-
1ve signaling apparatus and the cord cir-
cults as herein described has been found to
be very eilicient and capable of being oper-
ated with a minimum expense. It is a de-
sirable feature that small signaling current
generators may be.employed, and 1t is evi-
dent from the foregoing that with the cord
circults at the exchange arranged in ringing
divisions, better results may be obtained by
the employment of large ringing current
generators to meet the demands which may
be made upon them. With the arrange-
ments as described herein, the current is dis-
tributed as to time, all ringing divisions be-
g supplied with the same amount of cur-
rent, there being, however, but one division
supplied at a time. I wish to have my in-
vention construed broadly, therefore, as
providing means whereby the cord circuits

1n an exchange are divided into ringing

divisions, each division being supplied with
current after the cessation of the supply to
another division, whereby motors of small
power may be employed, the arrangement
bemg such as to positively distribute the
current among cord circuit groups as to
time to prevent at any time an overdemand
upon the current generators.

1 do not wish to be limited to the exact
arrangement and relation of the parts here-
in shown, as changes may be readily made
by those skilled in the art without depast-
ing from the spirit and scope of my inven-
trom.

I claim as new and desire to
i.etters Patent: |

1. In a party line telephone system, the
combination with a central exchange, of
sub-stations connected therewith through
telephone lines, interconnecting means at
the central exchange, a plurality of sources
of ringing current, interrupter means be-
tween said ringing current sources and said
cord circuits, and means whereby any of
said ringing current sources may be con-
nected with the interconnecting means, said
mnterrupter means being so timed relatively
to each other that said sources of current
may be effectively connected with said cord
circults during regularly successive periods.

2. In a party line telephone system, the
combination with a central exchange, of

secure by
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sub-stations connected therewith through
telephione lines, a sigualing device at cach
sub-station, a plurality of sources ot current
at the central exchange, each being of such
characteristics that bul one signaling device
on each teleplione Hne may vespond thereto,
cord civeuits at the central exchange, and
interrupting means connected betiveen sald
sources of cmrrent and said cord cireuits
whereby said sonrces of current may be con-
nected with each of said cord cireuits suc-
CeSSIVeLY.

3. In a party line telephone system, the
combination with a central exchange, of
sub-stations connected therewith through
telephone lines, a signaling device at each
sub-station, a plurality of sources of current
of different characteristics at the central ex-
change, cord circuits at the central ex-
change, manually operative means for con-
necting any one of said sources of current
vith said cord civeuits, and Interrupting
means connected between each of said
sources and each of said cord circuils where-
by the effectively connected source of cur-
rent may supply each of said cord circuits
in recular successive order.

4. In a party line telephone exchange, the
combination with a central exchange, of
cord circuits arranged 1n groups at the cen-
ral exchange, a piurality of ringing cur-
rent sources, and interrupter means betveen
each of said sources and each of said cord
cireuits whereby said ringing current sources
mav be successively conunected with each of
sa1d groups.

5. In a party line telephone system, the
combination with telephone party lines ter-
minnting at a central exchange, mtercon-
necting cord elrenits at the central exchange,
1 plurality of sources of current of differmg
charvacteristics for selectively signaling the
sub-stations on said party line, an inter-
rupter between each source of current and
ench cord eircuit, and manually operative
means for connecting any one of said cur-
rent sources with the cord civeuits, said in-
terrupters being so timed that the connected
source of current may be eilectively con-
nected with said cord cirveuits in regularly
siccessive periods. _ - ,

6. In a party line telephone system, the
combination with a plurality of telephone
party lines terminating in a central ex-
liange, of cord cireuits arranged in groups
at the cential exchange, a plurality of sig-
naling current sources of dilfering charac-
teristics for selectively signaling the sub-
stations on sald telephone lines, manually

operative means for connecting any one of

said sources with the telephone line, and a

series of interrupters connected with each
rineing current sounrce, there being one 1n-
terrupter in cach series for each cord cir-
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cnit, said interrupters being so timed rela-

tively 1o ecach other that the connected
source of current may be elfectively con-
nected with each of said cord circuits dur-
ing regularly successive periods.

7. Tn a party line telephone system, the

combination with a plurality of telephone

party lines terminating at a central ex-
change, of cord circuits arranged 1m groups
at the exchange, a plurality of signaling cur-
rent sources of different characteristics for
selectively signaling the sub-stations on said
telephone lines, a serles of nterrupters for
cach source of current, the similar segments
of which are connected together and to one
terminal of said source of current, there be-
ing an interrupter in each series for each
cord eircuit group, and a brush contact for
each interrupter, said interrupters being so
timed that the ringing segments thereof will
engage the brush contact in regular suc-
cessive order, each cord circuit being con-
nected with all the brush contacts for the
similarly disposed mterrupters.

8, In a party line telephone system, the
combination with a plurality of telephone
lines terminating at a central exchange, of
cord circuits arranged in groups at ti

ne ex-
change, a plurality of ringing current sources
of differing characteristics for selectively
sionaling the sub-stations on said telephone
lines, an interrupter connected between each
cord circult group and each current source,
all the interrupters for one cord circuit
oroup being similarly timed and so timed
relatively to the interrupters for the other
cord cireuit eroups that the ringing current
sources are connected with each of said cord
cirenit groups in regular successive order.

9. In a party line telephone system, the
combination with telephone lines terminat-
ing in a central exchange, cord cireuits alr-
ranged in groups for interconnecting said
telephone lines, a plurality of ringing cur-
rent sources, and a serles of Interrupters
connected with each of said current sources,
cach of said series being composed of inter-
rupters timed so that the source connected
with that particular series may be period-
ically connected with each of said cord cir-
cuit groups in regular successive order, the
similarly disposed interrupters in all the
series being connected together and with a
particular cord circuat group.
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10. In a party line telephone system, the |

combination with a central exchange, of cord
circuits arranged in groups at the central
exchange, a plorality of ringing current
sources, and switching means for automatic-
ally connecting said ringing current sources
snccessively with each of said cord cireuit
oroups. |
11. In a party line telephone system, the

| combination with a central exchange, ot sub-

120
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stations connected therewith through tele- tomatically connecting sald ringing current
phone lines, a signal device at each sub-sta- | sources successively with each of said groups. 10
tion, a plurality of sources of current at the In witness whereof, I hereunto subscribe
central exchange, each being of such charac- my name this 15th day of June, A. D. 1908.

5 teristics that but one signaling device on | MERRITT S. CONNER..
each telephone line may respond thereto, | Witnesses: _
cord circuits arranged in groups at the cen- Tom Payne,

tral exchange, and switching means for au- T REDERICE JAMES TOMEINSON.
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