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7o all whom it may concern.:

Be it known that I, Sasvrvan B Wistiaws,
Jr., a citizen of the United & tates, 1esi(hn0
at Brooklyn, in the county of Rings, State
)i New York, have invented certain new
and useful Improvements in Telephone-fx
change ‘:,mfmmj of which the mﬂf\mﬁﬂ is
a full, clear, concise, and exact u.esm.iptwn.

This invention relates to telephone ex-
change systems and more particulavly to
such systems in which connections between
lines are established under the control of
subscribers.

Omne of the objects of the invention is to
provide an improved automatic telephone
system of the relay type.

Another object of the invention 1s to pro-
vide a system of this nature which will ac-
commodate lines of various characters, such
as individual Iines, party lines, and rural
lines,

Still

another object of the invention is to
provide in a full relay automatic telephone
gystem, involving lines of different charac-
toma a. two- way trnnk cirenit, with means
whereby connections may be established be-
tween subscribers of the system and an op-
erator at a distant exchange.

To carry out the vavious objects, the in-
vention contemplates dividing the lines ter-
minating at an exchange into groups, lines
of wvarious characters, such as individoal
fines, party lines, and rural lines being
grouped indigeriminately, that is any one
group may contain individval lines only,
rural lines only, or party lines only, or any
number of either two or all three of the linss
of different character. For interconnecting
lines of the system velay line finderg, link
cireuits, and relay connectors are em plovem
A subseriber in initiati ng a call causes a
group, subgroup and units controliing relay
to be actusted which causes one of the lino
finders to connect with the calling Iine and
thereafter extend the calling line +f) the link
circuit associated therewith.  Associated
with the link cirveuit is a variably operable
impulse receiving device which responds to
impulses received from the calling station
and a varia 1bly operable mlrmlse, recordi
device which records the nu a ser of imuu
transmitted. More speci in the pres
ent . disclosure re]a‘;}d.are umployed in the

Serial Mo, 433,685,

impulse receiving and in the impulse
cording device.

Another feature of the invention consists
in providing a link circuit with switching
mechanism for connecting one of a plurality
of sources of ringing current thereto, the
switching mechanism being controlled in
various manners by the calli ng subscriber
and the conditioning of the sw1tching mech-
anism and the character of the ringing cur-
rent being automatically determined by the
character of the called line.

Another feature of the invention consists
in the provision of a link cireuit common to
a plurality of lines of different character for
extending a call from a relay line finder to
a relay connector.

Another feature of the invention consists
in provxdmo a link circuit for interconnect-
mg lineg in an automatic telephone S‘yswm,
with revertive ringing apparatus within the
link cirewit itself, no Spe"l‘ll switches being
necessary for ha‘ldhno revertive calls.

Another feature of the invention consists
of'the provigion of means in a system of this
nature whereby a link circuit adapts itself
automatically for operation as a full metallic
or simplex circuit, depending npon the char-
acter of the calhnc line.

Other features mChIdmO other cireuit de-
tails will be more ‘Lpp‘nent as the descrip-
tion progresses.

The drawings when placed in the manner
indicated in Tig 11 diagrammatically illus-
trate means for carrying out the lllvpnmon
Higs. 1 to 4 inclusive and Figs. 6, 7 and 9
of the drawings when alranogd as shmvn in
g, 11 illustrate means for Intetoonnectmg
lines terminating in the exchange and when
arranged as shown in TFig. 11 e‘wepb with a
duphcate of Fig. 7 below Fig. 5, illustrate
means for connectlnq lines of the exchange
to an operator’s position at a distant ex-
change or vice versa. IFig. 1 includes the
circuit arrangement and apparatus for an
individual hne, a party line, and a rural
line subscriber’s station. 1*10 2 includes a
trunk connector circuit. Fig. 8 inclndes a
subscriber’s line finder and a subscriber’s
connector circuit. Fig. 4 includes line relay
oaummum for the suchr ber’s station shown
in 1‘10 group, subgroup, and units con-
urolhno felays and an allotter circuit. Iig.
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5 includes a trunk link circuit. Fig. 6 in-
cludes a portion of a subscriber’s link cir-
cuit. Iig. 7 includes a set of a counting re-
lays and ringing equipment for rural and
party lines. Fig. 8 includes a trunk cir-
cuit extending from the relay automatic ex-
change to an operator’s position at a. distant
exchange and a portion of an operator’s cord
circuit. Iig. 9 includes a portion of a sub-
scriber’s link cireuit. Fig, 10 shows a num-
ber and lettering arrangement for an im-
pulse sender or a dial which is contemplated
for use in this system.

The system herein disclosed contemplates
an exchange having a capacity of 200 lines
although it is to be understood that the in-
vention is not limited to a system of this
capacity. The subscribers’ lines in an ex-
change having a capacity of 200 lines may
be divided into groups ot twenty lines each,
each group being divided into two sub-
groups of ten lines each. The invention is
equally well adaptable for various other ca-
pacities, for example an exchange of one
hundred lines may be divided into four
groups of twenty five lines each, each group
being divided into five sub-groups of five
lines each or again, an exchange of three
hundred and thirty six lines may be divided
into twenty one groups of sixteen lines each,
each group being divided into four sub-
groups of four lines each, ete. ~Lines of dif-
ferent character, such as individual lines,
party lines, and rural lines may be arranged
separately, in groups, or combined together
in any manner desired in groups. As
shown in Fig. 4 of the drawings each line
has four conductors and the connections for
each class of lines at the exchange is iden-
tical with the exception of connections of
the fourth conductor. For individual lines
the fourth conductor will be open at the
exchange, for party lines the fourth condue-
tor will have a resistance therein, and for
raral lines the fourth conductor will be con-
nected directly to ground. It is thus seen
that a slicht change in this fourth conduec-
tor at the exchange is all that is necessary to
change subscriber’s line from one class of
service to another.

As herein disclosed each party line may
have four stations thereon although it will
be readily apparent to those skilled in the
art that the system is adaptable for a greater
number than this. Bach rural line may
have as many stations on the line as is de-
sired. Although in the present disclosure
means for ringing three of such stations
only has been shown, it will be apparent
that the system is readily adaptable for
more than this number. It is thus seen that

-the system herein disclosed provides for 200
lines and a capacitv for as many stations as

use is.made of the lines. For interconnect-
ing lines, relay line finders, relay link cir-
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cuits, and relay connectors are employed,
such apparatus being common to the differ-

ent classes of lines.

In general the system functions as fol-
lows in the case of establishing a connection
between two lines. of the relay system. In
response to the initiation of a call from a
line, a group, a subgroup, and a units con-
trolling relay are actuated which cause the
actuation of a group, subgroup, and units
relay in a preselected line finder, which in
turn extends the calling line to a link cir-
cuit. For each link circuit there is pro-
vided a set of counting relays and impulse
recording means which receives the impulses
transmitted by the calling line and records
them so that a group, a subgroup, and a
units relay of the connector circuit corre-
sponding to. the number of the desived line
are operated and connection is made with
the desired line.

Associated with each link circuit are a
plurality of sources of code ringing for ring-
ing rural lines, a plurality of sources of dif-
ferent frequencies for ringing party lines,
and means for ringing individual lines, to-
gether with switching mechanism compris-
ing various relays which operate to connect
ringing current to the lines. The relays
which connect the ringing current to the
lines are controlled in various manners by
the calling subscriber, and the conditioning
of the link circuit for the application of
he ringing curvent to the line is determined
by the character of the called line. For ex-
ample, if an individual line is called alter-
nating current is automatically applied to
the individual line; if a party line is called,
ringing current of a frequency correspond-
ing to the line of the called station is ap-
plied to the line in response to the dialing of
a letter corresponding to the particular
party desired. It is to be noted, however,
that the relay connector is associated with
the called line before the ringing current is
applied, and that no switch is actuated in
response to the transmission of the number
of impulses corresponding to the letter of
the desired station but simply a relay or a
set of relays actuated to connect the proper
frequency with the called line.

A two-way trunk cireuit is also provided
by means of which calls may be made to or
from any station of the exchange to a dis-
tant exchange. On ontgoing calls from a
station to a distant exchange the calling sub-
seriber’s line relay is actuated, which causes
the operation of a particular group, sub-
group, and units relay, which in operating
cause the operation of relays in a relay line
finder and the connection of the calling line
with the link circuit. The calling sub-
scriber then dials, causing ten impulses to
be sent, in response to which the counting
relays and impulse recording means cause
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the relay connector to be actuated, where-
upon a group, a subgroup, and a units re-
lay therein, actuate to connect with the call-
ing line. The line finder relays are there-
upon disconnected from the calling line and
the calling line is extended to the trunk cir-
cuit. Ringing current is then automati-
cally applied to the trunk circuit extending
to this exchange which causes the actuation
of a signal at the distant exchange. The
trunk circuit ig automatically adapted for
simplex or full metallic operation depend-
ing upon the character of the line at the ex-
change to or from which the call is extended.

On an incoming call from the distant ex-
change the operator at said distant exchange
inserts the calling plug of one of her cord
circuits into the jack of the trunk circuit and
then proceeds to actuate her dial a number
of times corresponding to the number de-
sired at the relay automatic exchange. In
response to the impulses transmitted over
the trunk line, the set of counting relays and
the impulse recording device shown in Figs.
5 and 7 of the drawings will be actuated to
cause the operation of a set of trunk con-
necting relays, such as shown in Fig. 2, to
extend the trunk to the line of the desired
subscriber. If the station of an individual
line is desired, alternating current will be
automatically applied to the line of the de-
If a vural or a party line
subscriber is desired the operator will ac-
tuate her impulse sender to send a set of im-
pulses corresponding to the letter of the de-
sired subscriber, whereupon either code ring-
ing current or frequency ringing current will
be applied to the line of the desired sub-
scriber in a manner similar to that for a sub-
scriber to subscriber connection. The trunk
circuit is conditioned for the application of
the proper source of ringing current thereto
for signalling the called subscriber by an
electromagnetic means which does or does
not operate depending on the character of
the called line.

Oall from a party line station to a station
on the same line.

Let it be assumed that station L of a
party line 312 desires a connection with the
station M on the same line. Upon the re-
moval of the receiver 156 from the switch-
hook 158, line relay 442 individual to the
calling line, is energized over a path ex-
tending from grounded battery, upper wind-
ing of relay 442, back contact and outer
armature of cut-off relay 470, primary
winding of induetion coil 155, contacts 159,
receiver switchhook 158, transmitter 154,
contacts 151 of sender S1, inmer armatur
and back contact of relay 470 and lower
winding of relay 442 to ground. Sub-
group relay 431, units relay U2 and relay
AD thereupon energize over a path extend-

3

ing from ground, left-hand armature and
back contact of velay 460, winding of relay
431, armature and front contact of rvelay 442,
winding of relay U2 and winding of rvelay
AD to grounded battery. Group velay 464

is thereupon energized over a path extend-

ing from ground, left-hand armature and
bacle contact of relay 410, lower srmatare
and back contact of velay 405, right-hand
armature and back contact of relay 432,
right-hand armature and front contact of
relay 431 and right-hand winding of relay
464 to grounded battery. Relay 464 then
completes a locking cirenit for itself and an
energizing circuit for relay 405 over a path
extending from grounded battery, left-hand
winding, front contact and inner left-hand
armature of relay 464, winding of relay
405 and back contact and left-hand arma-
ture of relay 410 to ground. Relay 405
thereupon operates and corapletes a cireuit
for slow-to-release relay 406 over a path
extending from ground, upper armature
and front contact of relay 405, left-hand
armature and back contact of relay 407 and
winding of relay 406 to grounded battery.
Relay 406 in operating completes a cireuit
for operating relay 407 over a path extend-
ing from grounded battery, winding of ve-
lay 407, front contact and armature of re-
lay 406 and front contact and upper arma-
ture of relay 405 to ground. Relay 407, in
attracting its left-hand armature, opens the
energizing cirenit. for slow-to-release relay
106 whereupon said relay 406 releases. As
soon as relay 400 retracts its armature a cir-
cuit is completed for slow-to-release start-
ing relay 408 over a path extending from
ground, upper armaturve and front contact
of relay 405, armature and back contact of
velay 406, front contact and right-hand
armature of relay 407 and winding of relay
408 to grounded battery. The purpose of
slow-to-release relay 406 and velay 407 is to
delay the operation of the starting relay 408
in the event that two calls come in at the
same time, thereby providing a time interval
during which the group and sub-group re-
lays, of those group cirenits, which have not
obtained connections with the starting cir-
cuit, can fully release and thus insure that
their contacts will be opened, and that but
one groun cirenit is connected to the start-
ing circuit at that time.

When the starting relay 408 operates,
ground 1s extended throngh the armature
and front contact of relay 408, right-hand
avmature and back contact of relay 410,
brush 415 and contact 416 of switch FS, con-
ductor ¥'1, left-hand armature and back con-
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tact of relay 303 and winding of allotter re- -

lay 810 to grounded hattery.

Bwitch ¥ is of that type 1n which no nor-
mal position is provided. Hence its brnsh
vests on the contact to which it was last
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In the present case it is shown as
resting on its second contact leading to line
finder LF1 which is the second line finder of
the series, the first one being that indicated
in connection with the relay 409 correspond-
ing to relay 310 of LEFL

Relay 810 operates after being energized
in the above described circuit and locks up
in the -following cirenits; from grounded
battery, Wmdlno of relay 310, front contact
and innermeost Nohi hand armature of velay ¢
310 winding of rehy 410, front contact and
armature of relay 408 to ground. Relay 410
does not operate at this time as it is short
cireuited by the original energizing ground
connection for 1 ehy 310. Allotter relay 310
in operating indicates that line finder LI1
and the circuits of the
group, sub-group and units relays of this
line finder are closed to the starting cireuit.
Group relay 362 of the line finder L1
is operated over a path extending from
grounded battery, winding of relay 862, con-

_tacts 363 of relay 810, and right-hand arma-

ture and front contact of group relay 464
to ground. Sub-group relay 300 of the line
finder LEF1 is operated over a path extend-
ing from grounded battery, winding of re-
lay 300, contacts 321 of rehy 310, front con-
tact and left-hand armature of sub- group
relw 431 to ground. Units relay 302 of the
line finder LI1 is operated over a path ex-
tending from grounded battery, winding of
relay 302 contacts 365 of relay 310, “and
front contact and armature of relay U2 to
ground. Group relay 362, sub-group relay
300 and units relay 302 are thereupon locked
up in parallel to ground at the contacts 350
of relay 310.

The live of the calling station is thereby
extended through to the Tink circuit. Relay
901 of the link cirenit is then operated over
a path extending from grounded battery,
winding of relay 901, back contact and
Tower armature of rel‘w 904, lower right-
hand winding of repeating coil 910, back
contact and inner rlp"ht hand armature of
relay 911, conductor C2, contacts 371 of re-
lay 302, contacts 372 of relay 300, contacts
376 of -relay 362, contacts 151 of impulse
sender S1, fransmitter 154, switchhook 158,
contacts 159, primary WmdmO‘ of induction
coil 155 contacts 377 of 1ehy 362, contacts

378 of 1’01(1.\7 300, contacts 870 of 1 elay 302,
conductor C1, outer right-hand armature
and back.contact of relay 911, upper right-
hand winding of repeating coil 910, wipper
inner armature and back contact of relay
904 to ground.

The line of the calling party has a re-
sistance 492 connected in the fourth con-
ductor and relay 903 of the link circuit is
1bezefore not opemted since the resistance

s of such a valce as to prevent the opera-
tion of this relay when the calling line is

1,487,996

extended through to the link circuit. Relay
902, however, not being marginal as is relay
903 does operate, being energized in a cir-
cuit extending from ground resistance 492
innermost  left-hand  armature and . front
contact of relay 362, next to the lowermost
symature and contact of relay 800, inner-
most left-hand armature and front contact
of relay 302, conductor Li; winding of relay
.;Oe,q winding of relay 902 to battely and
ground. The operation of relay 902 re-
moves 2 OIOUP(L ‘connection from the lower
winding of velay 620 whereby the first set
of i mpnlses 18 «‘F"echvc to energize the STA
relay as will hereinafter appear. Impulsa
relay 901 in opervating completes a cireunit
for slow-to-release rvelay 906 over a path
ex fendmg from ground, armature and front
contact of relay 901 and winding of relay
906 to grounded battery. Slow-to-release
relay 906 thereupon operates and completes
o cireuit for the energization of the cut-off
relay 470 of the calhnw line and relay 303
of the line finder LET over a path extend-
ing from ground, winding of cut-off relay
470, countacts 874 of group relay 362, con-
s 383 of sub-group relay 300, contacts
381 .of units relay 802, conductor S, left-
hand armature and front contact of slow-to-

release relay 906, conductor AS, and wind-

ing of relay 303 to grounded battery. Cut-
off velay 470 in attracting its armatures dis-
connects the line relay 442 from the calling
line thereby - releasing the line relay 442,
sub-group relay 431, units relay U2 and re-

lay AD. Relay 303 in attracting its left-

hand armature opens the starting circuit
to the allotter relay 310, .

Opening of the starting cireuit at the left-
hand armature and back contact of relay
303 removes the short-circuit from relay 410
whereupon relay 410 operates, and relay 310
is held energized in series with the winding
of relay 41C. As soon as relay 303 oper-
ates, the starting wire although open-at the
back contact of 1el%y 410 is extended to the
next allotter relay (not shown) thereby pre-
venting two finders from making connec-
tion with the calling line and insuring that
another finder cireuit is 1'eady for selection.
As soon as relay 410 operates it opens the
holding circuit for relays 405 and 464.. Re-
lay 4 05 In retracting its upper armature
opens the, eiveuit for- rehv 407 causing the
release of said re l‘w 407 Whereupf)n the cir-
cuit for slow-to-release relay 408 is opened.
Relay 408 being of the slow-to-release type
does not retract its armature until a short
interval after its energizing ecireuit is inter-
rupted thereby. giving sufficient time for the
release of all relays of the group and start-
ing circuits, and at the same time holding
lh(‘ allotter relay of the finder circuit busy
When relay 410 operates, a circuit is closed
for the operation of the stepping magnet
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412 over a path extending from ground, left-
hand armature and front contact of relay
410, back contact, armature and winding of
magnet 412, resistance 461 to grounded bat-
tery. Relay 411 is energized in parallel
with stepping magnet 412 and in attracting
its right hand armature places ground on
the winding of stepping magnet 412 to in-
sure a complete step of the brush 415 con-
trolled by the magnet.

The action of the time-interval relays
should be noted at this point. When the
line velay first is energized, it causes the
energization of relays 431, 464, U2 and AD.
Thereupon a circuit is closed from ground,
the armature and front contact of relay
AD, lowermost armature and back contact
of relay 468, winding of velay 413 to bat-
tery and ground. Xelay 413 closes a cir-
cait through its armature and front con-
tact for the energization of relay 414, which
in turn closes a similar circuit through its
armature and front contact for the energi-
zation of relay 468. Relay 468 locks up
through its innermost lower armature and
front contact to the ground at the back con-
tact and left-hand armatuve of relay 4i1.
The movement of the armatures of relay
468 opens the energizing circuit of relay
413. In a short interval, relay 413 becomes
deenergized, whereupon the energizing cir-
cuit for velay 414 is opened and after an-
other short interval relay 414 deenergizes,
In the mean time, however, and under normal
operating conditions, relay AD will have
become deenergized since hmmediately upon
the energization of velays 431, 464 and U2,
the calling line is connected to the link cir-
cuit and relay 906 is energized causing, as
hereinbefore described the energization of
the cut-off relay 470. The energization of
the cut-off relay in turn causes the deen-
ergization of those relays controlled by the
Line rvelay and therefore relay AD becomes
deenergized. Also the original energizing
cireuit for relay 310 is opened at this time,
due to the energization of relay 803 by
relay 906, whereupon relay 410 becomes en-
ergized as Dhereinbefore described. Simul-
tanecusly with the energization of relay 410,
the energizing cireuit of relay 408 is opened
but relay 408, being slow to release, main-
tains the circuit for velay 410 closed for
a short time-interval. During this time in-
terval, relay 411 is energized, whereupon
the mugnet 412 is cnergized so that the
brush 415 will be moved onto its next con-
tact and the locking circuit for relay 468
is opened by the movement of the armatnres
of relay 411,

If there is

any delay in the operation of
the alletter rvelay 310 then an automatic
operation of the brush 415 will take place.
Suppose for instance, there had been 2 dirty
contact between the brush 415 and its con-

tact 416, then upon the energization of relay
408 none of the group, sub-group or units
relays such as 362, 300, and 302 would have
been energized because relay 310 could not
be energized and the line circuit would not
have been extended to the link circuit. The
velays 413, 414 and 468 would thereupon
go through the actions described, but relay
468 would not become deenergized due to
the breaking of its locking circuit by relay
411, On the other hand relay AD would
have remained energized for much longer
period than usual; hence upon the deen-
ergization of relay 414, a circuit is estab-
lished from the ground on the armature
and front contact of relay AD, the armature
and back contact of relay 414, the front
contact and upper armature of relay 468,
the back contact and armature of magnet
412, winding of magnet 412, resistance 461
to battery and ground. The brush 415
will then be moved to its next contact 417.
In parallel with the winding of magnet
412, velay 411 will be energized, thereby
breaking the locking circuit of relay 468
and opening the circuits of magnet 412 and
relay 411. Thereupon relay 413 will become
energized again and unless the allotter relay
for the next finder is operated as herein-
before described, this same action will take
place resulting in the further movement of
brush 415.

Under the control of the impulse sender
81 at the station of the calling subscriber.
the impulse relay 901 of the link civenit
will be actuated a number of times to canse
the extension of the line of the calling sub-
seriber to the line of the called subscribes.
As hereinbefore stated, when a station on
a party line calls another station on. the
same line, the calling subscriber first dials
the suffix of his station and then dials the
number of the desired station. It having
been assumed that the party L of the party
line desires connection with a party 3
on the same line, he will; as will be noted
by referring to Fig. 10 of the drawings,
first dial the letter L, causing six impulses
to be transmitted to the impulse relay 901
of the link circuit. The calling party will
then dial the digits 3, 1 and 2 and there-
after the letter, M. In dialing the letter
M it will be noted, by veferring to Fig. 10
of the drawing, that seven impulses will be
transmitted to the impulse relay 901.

It should be noted at this point that the
impulse senders S, Si and 82 are arranged
to send “impulses” which are, as a matter
of fact, interruptions of the circuit rather
than impulses. However, those skilled in
the art commonly speak of a series of in-
terruptions in this type of cireunit as a
series of impulses, and since this is now
common practice, this terminology will be
maintained throughout this specification.
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Hereinafter when an impulse or a series or
train of impulses is spoken of as being sent
from a supstation dial it will be understood
that an interruption of the circuit of very
short time duration is meant.

In response to the first impulse of the first
series transmitted to the impulse relay 901,
relay 702 and counting relay AP will be
energized over a path extending from
ground, armature and back contact of relay
901, armature and back contact of relay 905,
front contact and right-hand armature of
relay 906, conductor ST, outer left-hand ar-
mature and back contact of relay 740, and
thence in parallel, one path extending
through the winding of relay 702 to ground-
ed battery, and the other path extending
through the right-hand armature and back
contacts of relays D, C, B, and A and the
winding of relay AP to grounded battery.
Relay 702 in operating completes a circuit
for the energization of relay 740 over a path
extending from grounded battery, winding

- of relay 740, front contact and leit-hand ar-
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mature of relay 702, conductor H, and outer
right-hand armature and front contact of
relay 303 to ground. Relay 740 in operat-
ing locks up through its front contact and
inner left-hand armature, the armature and
back contact of relay 741 to ground on the
holding conductor H. The impulse circuit
over the conductor ST is now closed through
the front contact and right-hand armature
of relay 702 and opened at the outer left-
hand armature and back contact of relay
740. Relay AP in operating prepares a cir-
cuit for the operation of relay A over a
path extending from grounded battery,
winding, armature and front contact of ve-
lay AP, winding of relay A, back contact
and left-hand armature of relay B, front
contact -and inner left-hand armature of
relay 740, armature and back contact of
relay 741 to ground on conductor H. Relay
A will not operate over this circuit, how-
ever, until the impulse relay 901 attracts its
armature at the end of the first impulse.
As soon as the first impulse is completed and
relay 901 attracts its armature, relay A op-
erates due to the momentary removal of
ground from conductor ST, thereby con-
necting the counting relay BP in circuit
with the conductor ST. In response to the
second impulse transmitted to the impulse
relay 901, counting relay BP is energized
over a path extending from ground, arma-
ture and back contact of relay 901, arma-

‘ture and back contact of relay 905, front

contact and right-hand armature of relay
906, conductor ST, front contact and right-
hand armature of relay 702, right-hand con-
tacts of relays D, C, B, and right-hand ar-
mature and front contact of relay A through
the winding of relay BP to grounded bat-
tery. Relay BP in operating prepares a

1,487,096

circuit for the counting relay I3 over a path

xtending from grounded battery, winding,
armature and front contact of relay BP,
winding of relay B, back contact and left-
hand armature of relay C, front contact
and inner left-hand armature of relay 740,
and armature and back contact of relay 741
to ground on conductor H. As soon as relay
901 attracts its armature at the end of the
second impulse, relay B operates and velays
BP and B lock up over a path extending
from grounded battery, winding, armature
and front contact of relay BP, winding of
relay B, back contact and left-hand arma-
ture of relay C, front contact and inner left-
hand armature of relay 740, armature and
back contact of relay 741 to ground on con-
ductor H. Relay B in operating opens the
lecking circuit for relays AP and A, where-
upon they release.

At the third interruption of the line cir-
cuit, counting relay CP will be operated
over a path extending from ground, arma-
ture and back contact of relay 901, arma-
ture and back contact of relay 905, front
contact and right-hand armature of relay
906, conductor BT, front contact and right-
hand armature of relay 702, through the
right-hand contacts of rvelays D and. C,
right-hand armature and front contact of
relay B, and winding of relay CP to ground-
ed battery. Relay CP in operating prepares
a circuit for the energization of relay C over
a path extending from grounded battery,
winding armature and front contact of relay
CP, winding of relay C, back contact and
outer left-hand armature of relay D, front
contact and inner left-hand armature of
relay 740, armature and back contact of
relay 741 to ground on conductor H. As
soon as relay 901 attracts its armature at the
end of the third impulse, relay O energizes,
whereupon relays CF and C lock up over a
path extending from grounded battery,
winding of relay CP, armature and front
contact of relay CP winding of relay C, back
contact and outer left-hand  armature of
relay D, front contact and inner left-hand
armature of relay 740, arinature and back
contact of relay 741 to ground on conductor
H. Relay C in cperating opens the locking
cireuit for relays B and BP, whereupon said
relays release.

At the fourth interruption of the relay
901, counting relay DP is energized over a
path extending from ground, armature and
back contact of relay 901, armature and back
contact of relay 905, front contact and
right-hand armature of relay 906, conductor
ST, front contact and right-hand armature

of relay 702, right-hand armature and back-

contact of relay D, right-hand armature
and front contact of relay C, and winding
of relay DP to grounded battery. Relay
DP thereupon operates and prepares a cir-
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cuit for the energization of relay D over a
path extending “from grounded battery,
winding, armature and front contact of re-
lay DP winding of relay D, back contact
and left-hand : armature of 1day A, front
contact and inner left-hand armature of ve-
lay 740, armature and back contact of relay
741 to ground on conductor H. Relay D
will not operate until relay 901 attracts its
armature at the end of the fourth nnpulse
As soon as relay 901 attracts its armaume,
relay D operates and relays DP and D lock
up over a path extending from 010uﬂded
battery, winding, armature and front con-
tact of relay DP, winding of relay D, back

_contact and left- hand armature of rehy A,
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front contact and inner left-hand armature
of relay 740, armature and back contact of
relay 741 to ground on conductor H. Re-
lay D in operating interrupts the locking
circuit for relays C and CP, whereupon said
relays release. As soon as v dw D operates,
relay CTP will be operated over a path ex-
tending from grounded 1)%{91'\/, winding of
relay CTP back contact and outer 1“10ht—
hand armatuve of relay CT, front contact

and outer left-hand armature of relay D,
front contact and inner left-hand arma tm'o
of me 740, armature and back contact of
relay 741 to ground on conductor H. Relay
CTP in oper ‘1tmo locks up in series with
relay CT.

In response to the fifth inferruption of the
Iine circuit, relay AP will be operated over
a path O\tendmg from ground, armatures
and back contacts of relays 901 and
front contact and nnhu hand armature of
relay 906, conductor 8T, front contact and
right-hand armature of rvelay 702, right-
hand armature and rfront contact of relay
D, and winding of relay AP to grounded
battery. Relay AP in operating prepaves
a cirenit for relay A over a )‘lth extending
from grounded battery, wmdmg, armature
and !mnt contact of relay AP, winding of
relay A A, back contact and Teft-hand arma-
ture of relay B, front contact and inner
left-hand ‘umatme of relay 740, armature
and back contact of relay 741 to ground on
conductor . When relay 901 attracts its
mature at the end of the fifth interruption

of the line cirvcuit, relay A operates. Re-
lays AP and A then lock up over a path
previously traced. Relay A in operating in-
terrupts the locking eiveuit for wlcw'% bp
and D, When I’PL‘LV D releases, the shunt
around the winding of relay CT is vemoved
and this relay becomes eam'gwed in the loclk-
ing civevit of relay CTP.

At the sixth infer rubtion of the line eir-
enit, relay BP is oper ated over a path ex-
tending from ground, armature and back
contact of }e]ﬂy 901, armature and back con
tact of relay 905, front contact and 1'10N~
5 hand armature of relay 906, conduntor aT

ari

front contact and right-hand armature of
relay 702, right- hand armature and back
contfxct of 191&37 D, 110ht hand armature and
back contact of 1ehy C right-hand arma-
ture and back contact of 1elay B, right-hand
armature and front contact of mlay A, and
winding of relay BP to grounded ‘umuoly.
Relay BP in opelahno prepares & clremt
for {he operation of relay I over a path
previcusly traced. When the 1(3154},7 901 at-
tracts its avimature at the end of the sixth
impulse, relay B operates and relays BP and
B thereupon lock up over a path plevmhsl"
traced. Relay B in attracting its armature
opens the holding cireuit for “rela ys A and
AP whereupon smd relays release.

A short interval after the end of the sixth
interruption of the line circuit, slow-to-re-
lease relay T02 retracts its armature, there-
by complemnn a circuit for relay 600 over
a path extending from ground, front con-
tact and outer Tloht hand armature of re-
lay 3083, conductor H, left-hand armature
and Dack contact of ]el‘w 702, front con-
wct and outer right-hand am mature of re-
lay 740, conductor ¥, lower armabure and
baC.ﬂf contact of rels w 620, and Wmdmo of
relay 600 to ﬂ“oundm battery. The contacts
of the cou:ntn » velays T'T, OT, FTP and
CTP, shown in LT M. T of the dra ng;s, are
connected with the velays 600 to 604 inclu-
sive, and 644, shown in I‘lo 6 of the draw-
ings, as indicated by the similar numbers.

As soon as velay 600 operates, the ringing
relay 612 is energized over a p 1 extenc
from ;Q}'(Hlﬂdtd batio,v, winding of
612, upper inner armature and front con-
tact of 1e1(w 600, and theﬂu by a connec-
tion, (not nhown), to the back cor ntact and

\.07“\

inner right-hand a*moium of counting re-
lay ¥'T, front contact and inner right-hand
armature of w]-u ‘(‘T, front :1(’

com.mh
inner left-hand armature of relay B, £
contact and inner left-hand armature of ve-
lay 740, armature <m<3 back contact of relay
741 to eround on conductor H. Relay 612
i operating locks up in series with th
620, over a p%lh extending from grounded
battery winding and front contact and
lower inner ‘u*mz"um of relay 612, upper
winding of )‘E‘LIV 620 to ground on con fhmm
H Rehv 2 1n onmdbno completes a cir-
cuit for 1119 ov)ortmn of relay 741 over a
path ev{endmo from ground on conductor
H lowor outer armature and front contact
of relay 612, lower outer armaturve and
contact of 1'>]m* 600, conductor T,
right-hand armature and front contact of
relay 740, and winding of velay 741 to
Oroundod battery. Relay T41 in operating
opens the holdmv“ cm‘ul{ for relay 740 naJ
all of the operated counting relays. Relay
(41 releases when relay 740 releases.

The counting relays are now ready for the
reception of the next series of impulses. In

inner
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response to the dialing of the digit 8 im-
pulse relay 901 will be deenergized three
times. At the flrst deenergization of relay
901 slow-to-release relay 702 and counting
relay AP will be energized in a manner
herebefore described. Relay T02 in operat-
ing causes the operation of relay 740, which
locks to ground conductor H. When the
relay 901 atbracts its armature at the end
of the first interruption, counting reluy A
operates, whercupon relays AP and A lock
up to ground on conductor H. At the sec-
ond interruption of the line circuit, relay
901 in retracting its armature, completes an
energizing cirewit for relay BP.,  Relay BY
in operating prepares s eireuib for the en-
ergization of counting relay B, When' re-
lay 901 attracts ils armature at the end of
the second interruption of the line circuit,
relay B operates and relays B¥ and B then
lock up in series to ground on conductor
H. Relay B in operating opens the locking
circuit for relays AP and A, whereupon said
relays release. At the third interruption of
the line circuit relay 901 in retracting ifs
armature completes a cireuit for the opera-
tion of relay CP. Reluy OP in operating
prepares a circuit for the energization of
relay C. - When relay 901 attracts its arma-
ture at the end of the third interruption
of the line circuit, relay C operates, where-
upon relays CP and C lock up in series to
ground on conductor H. Relay © i op-
erating releases reluys BP and B,

After the third impulse has béen de-
livered to the impulse velay 801, the line
circuit will be closed for a rvelatively long
interval, whereupon slow-to-relesse velay
702 will release, thereby completing a cir-
cuit for the energization of relay 601 over
a path extending from ground, front con-
tact and outer right-hand armature of relay
303, conductor X, left-hund armature and
back contact of velay 702, front contact and
outer right-hand armature of relay 740, con-
ductor ¥, armature and front contact of
relay 620, armature and back contact of ve-
lay 621, and winding of relay 601 to
grounded battery.

Relay 601 thereupon.operates and com-
pletes a cireuit for the sub-group connect-
g relay 8906 over a path extending from
grounded battery, winding of relay 396,
upper intermediate arinature and front con-
tact of relay 601, and thence by a connec-
tion, (not shown), to the like numbered
contact of counting velay CTP, front con-
tact and left-hand armature of relay C,
front contact and inner left-hand arma-
ture of relay 740, armature and back con-
tact of relay 741, conductor E, and outer
right-hand armature and front contact of
relay 308 to ground. Lelay 396 in operating
locks up over a path extending from
grounded battery, winding, front contact

1,487,006

and upper armature of relay 896, winding
of relay 621 to ground on conductor H.
Relay €21 is energized and locked up in the
civenit just traced, thereby transferring the
conductor I to the tens relay 602. Relay
396 in operating completes a circuit for re-
verting busy test relay 358 over a path ex-

70

tending from grounded battery winding of

relay 358, contacts 367 of relay 396, upper
contacts of relay 300 and contacts 350 of
relay 310 to ground.  Relay 601 in operat-
ing also completes a cireuit for the energiza-
tion of relay 741 over a path extending

from- grounded battery, winding of relay -

741, front contact and inner right-hand
wmature of velay 740, conductor B, front
contact and lower inner armature of relay
601, lowermost contacts of relay 396, and
outer right-hand armature and front con-
tact of relay 308 to ground. Relay 741 in
operating opens the holding circuit for re-
ay 740, which releases thereby opening the
helding circuits for the counting relays C
and CP, which in turn release. Relay 740
in deenergizing releases velay 7T41.

In response to the next interruption of
the line circuit in dialing the digit 1, relay
801 retracts its armature and completes a
circuit for slow-to-release relay 702 and
counting relay AP. Relay 702 in operating
completes a circuit for the operation of relay
740, which locks up to ground on conductor
E. Relay AP in operating prepares a cireuit
for the operation of relay A. When relay
901 attracts its armature at the end of the
impulse, counting relay A operates, where-
upon relays AP and A lock up in series to
ground on conductor H.. At the end of the
transmission of this impulse, the line circuit
i1s closed for a relatively long interval of
time, whereupon slow-to-release relay 702
releases, thereby completing a circuit for the
energization of tens relay 602 over a path ex-
tending from grounded battery, winding of
relay 602, back contact and lower armature
of relay 622, front contacts and armatires
of relays 621, and 620, conductor I, outer
right-hand armature and front contact of
relay 740, back contact and left-hand arma-
ture of relay 702, conductor H, and outer
right-hand armature and front ‘contact of
relay 303 to ground. Relay 602 in operating
completes a circuit for the group connecting
relay 397 over a path extending from
grounded battery, winding of relay 397,
upper inner armature and front contact of
relay 602, and thence over a connection, not
shown, to a like numbered contact of count-
ing relay CT, front contact and left-hand.
armature of counting relay A, front contact
and inner left-hand armature of relay 740,
armature and back contact of relay 741, con-
ductor H, outer right-hand armature and
front contact of relay 303 to ground. Relay
397 in operating locks up over a path extend-
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grounded ba tte‘;y

ing from grounded battery, winding,

vight-hand armeture of 1
Anding of zeh 822 to o3
ductor H. Relay 622 energizes and locks

T
RavE|
33 xl.u

up in series 3 151 1, 397 over the civenit
}Ust traced. Re 397 in opﬂrfztmw com-

pletes a elrcuit ;:: ;eve*'* ing bugy test relay
857 said civeuit including contacts of 1‘@13.*7

)
397, 362 and 310. Rel iy G021 operating
‘ﬂso completes a r‘u*cmt for the em"mznflon
of 1‘81“)7 741 over a path r;.fmmum :1‘0m
W.qmnﬁ of lerzw T4

irom contact and inner v w-m “hand arin 1&1‘; )
of relay 740, conductor I, front contact and
lower armat we of vels y 602, contacts 369
of relay 897, and outer vight-hand armature
and Tlom contact of relay 803 to ground.
Relay T41 'ipe-f‘mm“ fes and 1n atiract
ingy i‘i‘s it

for relay 740, which
Ty 74 (‘ m relonsi

eounémg relay ciren
reception of the ne

AL the first interrupts
in respouse to the iz
un;uu], e to the nnpu e
velease relay ’Z"O'“
0‘1ch Relay

circuit for the % wim ’TM
which operates and loc k up to ground on
conductor H. Relay AP In cperati
pares o cirenit for connting ““l ay A, Whea
relay 901 attracts its the (ml
of the firet i ay A
operates, whet upon rely it lock
. 1.0

up through the front contact
hand armotur ; 4.

and back contact of
conduc or F In vesy

pulse of this series of

operates over a L,am previoust B
prepares o eireuit for the energization of
.

counting relay B. When velay OOL i
its armature at the nnfl of the second 1o
of the units gevies of irapulses, -olfav ’3 oper—
ates whereupon relays BP and 3 lock up
over a patl‘ previously traced to ground o

condactor FL l\.em‘; B in operagmo opens
the locking cireuit fov relavs AP and A
whereupon said relays /’k and AP rvelease,
After the units impulses i ave been trans-
mitted, the line cive 11L il b closed, for a

rela T,}TGI} flonn interval gl.rnc, '\hmmmoﬂ
slow-to-release i‘ehy 702 relenses theveby
causing the cnergization of units reluy 603
over a path extending from mounded bat-
tery, winding of relay 603, back contact and
armature of rwlay 623, front contacts and
armatures of relays 692, 621, and 620, con-
ductor ¥, outer right-hand armature and
frout eontact of velay 740, back contact and

A
s

conductor
, ‘“1f* outer right-hand armature and front
contact of reluy 803 to ground.

blwt%‘ relay 603 in o ;m'-wt’mg completes a
cirenit for wunits cor weeting relay 398 over
a JULh extending from 0"0&1\& d battery,
winding of relay 208, contacts 660 of relay
603, and thence over a con nection, not shown,

to a 1ikh numl contact of counting re-

left-hand armatuve of relay 702,

Y

sered ¢

lay , Tront contact and left-hand arma-

¥

ture 1 C“ummw relay B, front contact and
hand “7"”“1‘!”‘]’8 of relay 740, arma-

,a

4 ‘a conducto
armature and il‘O‘fl‘L
relay 303 to ground. Units re-
operating locks up over a path ex--
from m‘olmr‘ed battery fr ont contact
ture of velay 398, winding of relay

rack contact of velay 7
outer 1’1011-—11(1 1d

n

623 and conductor I to ground ab the 1’1gh*
hand armatvre and i et of relay
208, Relay 628 encr naintained

cner gized in deries witl
the c‘}'cmf just traced.

Tnits relay 603 in operﬂéi,ng also com-
pletes 2 % for reluy 920 of the link cir-

7 398 over

clrenis
cuit over a path ex {(‘nL ing from grounded
battery winding of 1@117 9%. appermost
wnd front contact of rebV 603 to
ﬂ"a av 920 of the link circuit in
g completes o test circuit extending
1OU Dd on conductor mﬁ wmdmo and
1d normal contacts of relay 9 ,,irron
contact and armature of rnLLy 9"0 and
thence thr ousrh the sleeve contacts of rest
398, 396 and 397 to the sleeve conductor of
line 312, Battery potential being present on
the sleeve conductor, since the calling line is
being called, relay 921 operates and locks
up Unmwh its left-hand qlto!mz-,e contacts.
Whesn the units connecting relay 3938 ener-
gized it completed a circ uit for the energiza-
tion of the veverting busy test 1'01&,, 359
over a path extending from grounded bat-
tery winding of olay 359, inner left-hand
armature and front contact of relay 398,
front contact and right-hand armature of
vy 802, and intesmediate right-hand ax-
ature and front contact of 1e elay 310 to
ground.

Asg scon as the las
series of impulses
pulse velay 901, and
11 operated over a
urouule battery,

armature ¢
ground.
0 pem‘m

t impuige of the units
was delivered to the m-

1 relay T02 released, relay
ath extending from
windi g of relay 741,

ront contach and inner v loht hand armature
of relay 740, conductor i%, front contect and
armatare of
‘3% and

1 3]
I(‘!‘u‘,

603, Lonmc‘és
utfq' "1' ht Jm
3to ground.
ens the locking
lpOD said 1‘elzw
- the locking cir-

lovrer mosi
389 O: "C

ture and ’7

Relay

frop
41 iin Op‘e}’.‘:ﬁ,‘ﬂ o
for velay 740, 3 16
740 releases thereby ope

cuit for counting "olayf' L‘P and B. Rehy
740 1 rﬂbasmo releases velay 741, The
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counting relays are thereupon restored to
normal and ready for the next set of im-
pulses. '
As soon as relay 623 operated, units relay
603 released, thereby causing the release of

- slow-to-release relay 920 of the link circuit.
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-After dialing the units impulses the call-
ing subscriber dials the letter corresponding
to-the station of the desired subscriber. At
the first interruption of the line circuit in
response to the dialing of this series of im-
pulses, slow to release relay 702 and counting
relay AP are energized” Relay 702 in oper-
ating completes a circuit for the energiza-
tion of relay 740 which in operating locks
up to ground on conductor H. Relay AP
in operating prepaves a circuit for the ener-
gization of counting relay A. When the im-
pulse relay 901 attracts its armature at the
end of the first impulse of this series, count-
ing relay A operates whereupon relays AP
and A lock up to ground on conductor .
In response to the second impulse of the se-
ries transmitted to the impulse relay 901,
counting relays BP and B will be energized.
These relays then lock up to ground on con-
ductor H. Relay B in operating opens the
locking circuit for relays AP and A. In re-
sponse to the third impulse of this series, re-
lays CP and C are operated and then lock
up to ground on conductor H. Relay C in
operating opens the locking circuit for re-
lays BP and B, which thereupon release.
In response to the fourth impulse of this
series transmitted to impulse relay 901, re-
lays DP and D operate and lock up to ground
on conductor Y. Relay I in operating
opens the locking circuit for relay CF and C,
whereupon said relays release. Relay D in
operating completes an energizing circuit
for relay CTP, and is held operated through
ground on conductor H. In response tc the
fifth impulse of this series transmitted to the
impulse relay 901, counting relays AP and
A are again energized and in operating
lock up to ground on conductor . Relay A
in operating opens the locking circuits for
relays DP and D, whereupon said relays re-
lease and the counting relay CT operates
and locks up in series with relay CTP. In
response to the sixth impulse transmitted to
impulse relay 901, counting relays BY and
B are energized and in operating lock up to
ground on conductor . Relay B in operat-
ing opens the locking civeuit for relays AP
and A. In response to the seventh impulse
transmitted to the relay 901, relays CP and
C operate and thereupon lock up to ground
on conductor H. Relay C in operating
opens the locking circuit for relays BP and
B, whereupon said relays release.

At the end of the last series of impulses,
impulse relay 901 retains its armature at-
tracted, thereby causing the release of slow-

1,487,996

‘to-release relay 702. Relay 702 in retract-

ing its arinature completes a circuit for the
energization of relay 604 over a path ex-
tending from grounded battery, winding of
relay 604, back contact and lower armature
of relay 624, front contacts and armatures of
relays 623, 622, 621 and 620, conductor F,
outer right-hand armature and front con-
tact of relay 740, back contact and left-hand
armature of reiay 702, conductor I, and
outer right-hand armature and front con-
tact of relay 803 to ground. Relay 604 in
operating completes a circuit for the ener-
gization of relay 631 over a path extending
from grounded battery, winding of relay
631, uppermost armature and front -con-
tact of relay 604, and thence over a connec-
tion, not shown, to a like numbered contact
of counting relay I'EP, front contact and

right-hand armature of velay CTP,

(

outer
front contact and left-hand armature of re-
lay C, front contact and inner left-hand ar-
mature of relay 740, armature and back con-
tact of relay T41, conductor I, and outer
vight-hend armature and front contact of

relay 803 to greund. Relay 631 in operat-
ing completes 2 locking circuit for itself
over a path extending from grounded bat-
tery, winding of relav 631, npper inner ar-
mature and front contact of relay 631, wind-
ing of relay 624, conductor X, outer right-
hand armature and front contact of relay
303 to ground. Relay 624 is enevgized and
maintained operated in series with relay 631
over the circuit just traced. Before relay
624 is operated lLiowever, rvelay 741 is oper-
ated over o path extending from grounded
battery, winding of velay 741, front contact
and inner right-hand armature of relay 740,
conductor I, front contact and lower ar-
mature of relay 604, front contact and upper
armature of relay 631, conductor H,-front
contact and outer right-hand armature of
relay 303 to ground. Relay 741 in operat-
ing opens the locking circuit for relay T40
which thereupon releasez.  Relay 740 1n ve-
leasing opens the holding circuit for the op-
erated relays of the counting cireuit, and
the operating circuit for relay 741, where-
upon said relays are restorved to normal.
Upon the energization of relay 631, a cir-
cuit is closed from ground, front contact
and armature of relay 357, armature and
front contact of relay 338, armature and
front contact of velay 359, uppermost arma-
ture and Tront contact of velay 631 to the
windings of velays 930 and 931 in parallel
to battery and ground. Helays 930 and 931
are energized in this cirenit, Relay 931
closes a circuit for the energization of relay
932 which extends from battery, winding of
relay 932, front contact and left-hand ar-
mature of relay 981, front contact and outer
right-hand armature of relay 921, back con-
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tact and armature of relay 920, sleeve con-
ductor of the ml ed line, contact 394 m re-
lay 398, contuct 356 of 101‘!‘\* 396, contact 877
of relay 897, winding of m!ay 470 to ground.
Tt should be noted that rela v 470 has aheeuv
been energized in series with relay uOu.. hut
relay 932 is sensitive and Decomes encr-
gized in the circuit just t‘raced.

The energization of relay 932 causes
enermm‘uoq of relay 922 by means of u
cult e\te‘m ing from '}1'01111(1@(1 batior
ing of relay 922, re ,lwah(\, 944,
tact and 2

';ron
armature of relay 932 to
Throug’h Hle energization of relays ‘)‘/.L). and

con-
ground.

930, a circuit is closed 1r'om mowrl arma-
ture and im*ﬁ conta w of velay ‘)’)1 nner
armature and front confact of relay
930, right- har(' winding of velay 911, back
contact and right-hand armature of relay
993, front contact ‘mfi nne 8-
mature of U‘*"
duetor H

mst ﬁower

; e rin
lay 9 )4 at tb[n time so that the calli: ;
scriber will not have ringing cur vent put on
the line until he replaces his receiver on its
hook.

The subscriber now repla
on its swrt(‘hhook for purpos
calling subscriber. Relay 9\‘;

wees his T"”’Q‘VD}‘
of ringing the
10 vespouds by
retracting its armature, where 3011 a eir
cuit 1s established from mownﬂ on (*onflu
tor H through the innermost lower arma-
ture and front contact of 1‘6]337 922, the
right-hand armature and hack contact of
rela xy 923, the right-hand winding of relay

1, the front contact and inne mo,w ATIMA
ture of relay 930, the Wlmhnw of relay 90"
to battery and ground. Relay 911 becomes
energized in this cirenit and relay 906 re-
mains energized to hold the con nectl_mt, Re—
lay 911 cuts off the calling end of the link
cireuit from the v"enefrtmo eoil 910
thereby removes the 1elﬁ“§7 901 from the con-
trol by the calling subscriber. Through its

left-hand armabure, relay 911 closes a cir
cuit from oround on conductor ¥, the inner-
most lower armature and front conbact of re-
]av 922, the armature and back contact of

/1*1‘}* 923, the back and lefi-hand
zn'matm'e of relay ()M,H the front contact and
left-hand armature of 11, winding of
relay 924 to battery and ground.

Ringing current will now bu transmitted
alternately to the stations of the calling and
the called subscriber and will be continued
until either the calling or the called sub-
geriber removes the receiver fror “11(3 switch-
as the called su

ﬂm?

A
A

‘hook. As scon hseriber vo-
moves the receiver from the swi .ﬂmok, the
calling subseriber may do likewise, where-

wpon conversation may progress. The path

{ the current for signaling the called sub-
scmber may be traced as follows:—ground,
source 761 of 834 cycle ringing current, in-

armatore and
outer armature
front contact of relay 625, front confact
left-hand armature ()L velay 941, wind-
of relay of) front contact and upper-
t ariature of ;elw 024, upper armature
and front contact of rels 'y 929, contacts 395
of relay 398, contacts 383 of relay u%. con-
tacts 375 of velay 397 through the 33} cycle
ringer and econdenser (not %Lown) at the
\He@ snbstation 812 I, contaects 855 of ye-
Lw 397, contacts 856 of relay 396, contacts
398 of ve ay 398, tront contact and lowu—
most armature of why 922, lowermost arma-

terrupter 791, inner lower
front contact of rel: e \’131.
and
:md

ture and front contact of relay 924, rwht—
hand srmature and front confact of vela ¥
941, front contact and inner armature of

relay 6235, front contact and lower internie-

diate armature oif relay 631 to source of
ringing currvent 781. The path for signal-

ing the calling station 312 1
a8 follows —iv
ringing curre

. may be tracad
om sonree T80 of 162 cycle
nt, inferrupter 790, uppermost

aimature and {ront contact of relay 612,
outer armature and front contact of relay
697, front contact and outer armature of re-

lay 628 and thence through the frout contacs
and left-hand armature of relay 941 over
the path previously traced through the 163

cvem ringer 153 and condenser 170 at the

calling substation 319 I, through the right-
hand armatare and front confact of relay

941, inner armature and front contact of re-
lay 626, front contact and intermediate
armature of velay 627, front contact and up-
per intermediate armature of ay 612 to
soarce oJf' ringing current 780. Relay 626

e

A vi

which controls the application of “1 ging
current Lo the calling line is ntermit enﬂy
energized over a path extendi: from
grounded battw‘*\', winding 624,
front contact and ?nn{n' arma relay
627, front contact and inner upper m"nfm e
of velay 612, and interrupter o ground.
Relay 525 which controls the ation of
1-ihg_inf“ current to the called is inter
moittently (“1819,1/10" f)vw a ‘0* extending
from grounded batlery, wi : of rela;
625, front contact ai : :mt:mture
of re lfw 631 and 1 761 to ground.
The mnterrupters 760 anc N’: may he so ar-
ranged that ihe relays €628 and 628 are alter-
nately energized so ‘Lh‘u o ﬂy one source of
ringing current is applied to the line at the
cume time.

When the called subscriber removes the

o

receiver from me mmtchhf)ou, mla,‘y 935 will
opm'ate due te an increased flow of current

.c: ethrough. Relay 935 in operating com-
p;.»,t,eu a cireuit for the energization of relay
923 over & path extending From ground on
conductor H, inner lower armature and front
contact of '“61@7 922, winding of relay 928,
front contact and left-hand armature of re-
lay 911 and winding of relay 924 to grounded
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battery. Relay 923 in operating locks up
through its Ieft-hand um'uu_ac and front
contact and short eire UU 24, whereupon
said relay 024 releases. Relay 923 in oper-
ating also opens the cix oui‘ for relay 91l
which in retracting ils armatures venders the

talldng cireuit continnous, and places
the rvelay 901 under the e e call-
ing subscmber g0 that 1‘; nJ m-

sures the ¢
ing relay $06. i»;el ?1' einiad
however, and liolds ihe ca‘ﬂe@ end
circuit open from Lhe line.

It should be not m that in suel
connection as that ;,e’hg nOW
both the ealling and called subs
tions are supplied wi*‘b wH i
through the pr mm]"y
coil (‘10 ev
being Op“l

Upon the comy )mmn of h e conversation
and when bo h parties hang theiv recelvers
on their hooL;, the 1ewy (V)l will ]
energized and a short inter

7“3 906 will retract its arma
there is no eircuit For holdin
Upon the retraction of its ar:

)
ohe
e

it mr‘rwvnd.
ure bv relay

901, relay 906 opens the cireuil betiveen ve-
lay 308 and relay 470 so that both o’f these
relays become deenergized. in}:w 03 re-

moves ground from conductor  and allows
all of the velays locked therelo to become
deenergized resulting in the complete ves-

toration to normal of the connection.

fall from a single station line to o trunk
line.

Assume that o single station line such as
399, dcsi“es connections with the main cen-
tral office. The subseriber of station 392
will first remove the rtecoiver from the
switch hook, whereupon line relay 422, in-
dividual to the calling line, will be ener-
gized over a mth eALen«"Lliv‘ ho n battery,
Upp T wmdmo of felﬂy 492, back contact
and outer armature of cut- oﬁ? relay 483,
tl Lough the substation loop, inner armature

back contact of relay éo& and lower
wi dmo of rcLy 422 to 0“011114 Relay 422
al renpon opﬂrmeg nd completes a circuit
for the energization of suboroup relay 402,
units velay U2 and relay AD over a
path extending from ground, left-hand ar-
mature and back conlact of relay 421,
winding of velay 402, armature and front
contact  of velny 422, winding of re-
lny U2, and vmdmo of relay AD
to grounded battery. Group relay 404 is
onergved over a path c:;{(,--d}no' from
grounded battery, :

v, right-ha wnd winding of
relay 404, front contact and 1 m,—hmnd ar-
mature of relay 402, b&@m contzwts and
right-hand armatures of relays 480, 431,
432, back contact and lower armature of

% relay 405, and back contact and left-hand

487,996

armature of relay 410 to ground.

Group

relay in opu‘mng completes a locking
cireuit '?or itself and an energizing cireuit
mr relay 405 over a path previously traced.
4 in, G"g,,"ltn”“ causes the opera-
'i" relay 406 which in twim couses the

e

Eelay 407 in oper-
and stavting relay

energized as herebefore

;'c}mmes velay 406

T
therenpon

Relauy 408 in operating com-
it for the energization of al-
Relay 810 in operating

and “ompkt“s cirenits {for group
ubgroup relay 800, and wnts re-
E 'Oup 1'01?._;. 388 15 operated over
i o gr ounde(z battery,
Q, contact 322 of relay
1;1‘1d armature and front
404 to ground. Relay 300
a path extending from
ey, winding of 161- 300,
relay 310, and front con‘mc’o
mature of subgroup velay

Emtq relay 302 is 01)evauea

path omonuuw Jrom omunc’ed bat-
ing of

0

relay conmnt s 365 of

; »'!O. av g contac’t and armature
o rml'f;,; relay J2 to gr und. Grroup relay
338, subgroup relay 300, and units relay 302
in oporating lock up in parallel to ground
at the armed right-hand armature

and front contact of relay 310,

The operation of the group, subgrou
and units relays of the line finder LE1
extends the line of the calling station
through to the link cireuit, Whereupon re-
Iny 901 of the Hnk circuit is operated over
a path extending from grounded bftttery,
winding of MIW 901, back contact and
lower armature of relay 904, lower right-
hand winding of repeating coil 910, back

contact and inner right-hand armature of
relay 911, conductor C2, contacts 371 of
units relay 3092, contacts 872 of the sub-
group relay 300, mli'ucts 353 of the group
‘”“1‘ v 200 11 10 1) 1 + 1 ] 9
ralay oucv, h -m he substation loop, con-
4“0w 354 of group relay 388, cont%c*s 378

velay 300, contacts 370 of 1 ehy 802, con-

cmctor C1, omer right-hand armature and .

hack

ek con“r%t of relay 911, upper right-hand
winding of repeating coil 910 upper inner
armature and bacl contact of relay 904 to
ground.
Since lines having single stations thereon
have tbe fourth conductor thereof open,
the relays 902 and 903 will not be operated
when the line finder relays extend the line
of the calling station through to the link
circuit. Since it is a single party line which
s originating a call it is not necessary that
station desmn%ﬁon be dialled before the
number of the called line. Hence relay
620 will be energized over a path from
grounded bz tiery, lower winding of relay
620 back contact and armature of relay
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502, to ground on conductor H and 1'eLLy
620 will ativact '5 armatures to {ransfer
the lead I from th e undmg of relay ()00 to
the winding of rvelay 601. Relay 901 in
operating compmu & clreuit ior' the en-
ergization of slow to velease velay H08. Ee-
iay 906 in operating comn \ln-“s a elreuit for
1‘61‘W 303 of the line finder switch LEL and
cut off relay 433 over a 1)&&1 ‘1(;1116{1110' con-

wets of group velays 38?‘33 sub-group 1‘¢1ay
JOO and units 1'“%'\' 302, whereupon said re-
lay oOE) cperates _mf' huu,fmu-t the start-
mg lead F1 f he allotter rvelay 3810
and cut-off velay eioa operates and discon-
nects the line 1\“1;1‘7 422 from the line there-
by releasing velays 402, U2 and AD. The
opening of the startin g lead 1 by the op-
eration of relay 3810 1 enmws the short-cir-
cuit from relay 410, which umnedmtep' op-
erates. The ol)eratlou of relay 410, Whlch
is in series with relay 310, prevents said re-
lay 310 from releasing and removes ground
from the winding of relays 405 and 404,
whereupon said elay 410
in ope *°t1 > of the

witch FS to be oper‘ﬁea to step the brush
415 ot snld switch FS in operative rela-
'tm*z s1 1up with the next line finder.

T nﬁ%z a covmcf'tmn wnh

o

1o

Ine

relays release. I
 causes the magnet 419

&

uﬂ]\ hnhl—

200
[ 3]

station dl(u% Lh dlmt O, mnercby caus-
ten interruptions in the line cir cm’r In
esponse o the frst interiuption of this
se‘vies Uf impulses, relay 901 vetracts its
1 and completes w cireuit or the
gization of slow (o release velay 702
:.md counting relay AP, in t’m manner h“"e-
efore described. Reh 02 in operaiing
UompA es & ur uit for ve 740 whicn
thereupon operates :md locks z:p to ground
on conductor H. Relay AP in op""ﬁ*xm
energization of

preparves a civeult

counting rela v A oand v hm the armature of
relay 901 is attracted ot the end of the Arst
impulse, (*mun{ma relay A operates and |
up in series with counting
ground on QOddt ctov In vesponse fo the
second impulse transmitted to impulse re-
lay 901, counting relays BT and B operate
and lock up. Relay B in operating causes
the release of counting velays “x” an
In response to the third hnmll”o trans
to the impulse relay 901

s
js}
&)
]
(;O

/\C] @

iy

relay AP do

K.

CP and Q operate and lock r {3
n operating 'men *T\o loc! - cirenit for
velays BP and T, whercupon said velays

3P “sd B release. In vesponse ’r(\ the for urt h
“ansnniwﬂ to the ‘mm ilse reiay,
g relays DP and D operste and ]()d’
el v 1) in ()ptnrﬂtm,o
vs OP and C

ot
javd
b
e}
oo
oy

canses the release
Relay D i opert ating
lotog a cireuit for the operation of
n response to the fifth im-
tted to the impulse relay 901,
es and locks up in series

J
=
A e/vw r

"L

i

with relay CTP and counting relays AP
and A opel 'aw and lock up. Relay A causes
the release of relays DI and D. In response
to the sixth impulse transmitted to the im-
1\1‘1]?“> felay 901, counting relays BP and B

operate and lock up. Relay B in operat-
ing releases relays AP and A. In response
to the seventh 1mpulse transmitted to the
impulse relay 501, Johv CP and C operate
and lock up. Relay € in operating releases
relays BP and B. In ve sponse to the eighth
impulse transmitted to the impulse 1e]z\y
901, counting veliys DI and D operate and
Iock up. Relay D in operating releases ve-

lays CP and C Re]ay D in operating also
comnleies a clvenit for relay FTP over 2
path extending from grounded battery,

winding of 1elfw FTP, back contact and
outer 1*10]11 hand armature of relay ¥T,
front cont&ct and intermediate armature of
relay CT, front contact and outer left-hand
armature of relay D, front contact and inner
feft-hand armature of relay 740, armature
and back contact of relay 741, conductor H,
and outer right- h'm@ armature and front
contact of relay 308 to ground. Tn response
to the ninth 1mpulse tr ansmitted to the im-
pulse relay 901, counting velays AP and A
operate and lock up and 1'e]ay FT is ener-
gized and relays FTP and FT then lock
ip over a path es tondmg [1’0 n grounded
attery, Wincdmr front contact and left-
wand armature of relay FTP, Wm(dng of ve-
r BT, front co nhct and inner left-]
‘mature of relay 740, armature and bf!“l'
ntact of relay 741 to ground on conduchor
;ﬂ. Relay A in OD“}‘RUT}W releases relays DP
and D. In vesponse to the tenth impulse
1 ransmitted to the impulse relay 901, 1'91:1‘;,
P and B operate and lock up. Pelw B
operating releases velays AP and A.
After the last impulse of the series of ton

1and

impulses has been transmitted fo tno impulse
relay 901, slow to release relay 702 retracts
its rmatur es, ﬂwowl)" LO“U)]P*THO a cirenit
for the energization of relay 601 over a path
extending from grounded battery, winding

2

i'e]zz‘; 601, back contact and lower arma-
of elny 621, front C'mt ¢t and lower
relay 620, conductor T, outer

armature and front eontact of

_flghf,—hdﬁu
velay 740, back contact and left-hand arma-

ture of relay 702, conductor H, and outer
vight-hand armature and front contact of
xe!z“y 303 to ground. Relay 601 in operat-
ng completes « civenit for the energization

£ the relay 210 of the trunk co necting
civeuit over a path extending from ground-
ed battery, winding of relay 210 uppumost
armature and front contact of relay 601,
and thence over a connection, not shown, to
the like numbered contact of rDLW BT, front
contact and inner right-hand armature of
relay CT, front contact and left-hand arma-
ture of relay B, front contact and inner
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eft-hand armature of rvelay 740, armature
and back contact of relay 741, conductor H,
and outer right-hand armature and {front
contact of Lelcby 303 to ground.

Relay 210 in oumutmﬂ comph bes o cir-
cuit for the %1'01/:%1011 of allotter relay
211, and it m tnrn completes circuits for
the’ group relay 220, subgroup relay 240,

and units relay 202 of the trunk conn”"tmg

“circuit corresponding to the operated relays

of the line finder civenit LE1

The group, subgroup, and 111115 relays
the trunk connecting cireuit in
associate the calling line with

of
operating
the trunk

circuit. The group, subgroup, and unite
relavs of line {mde“ mrcmi T.F1 are then

line.  The
group relay

disconnected from the calling
civeuit for the ener 01/“111()11 oi

220 of the trunk conmcbma civenit may be
traced as follows: grounded ‘)atie"y wind-

ing of relay 220, contact 254 of velay 211,
contacts 274 of relay 210, front contact and
right-hand armature of group relay 388 of
line finder I.F1l to ground at the inter-
mediate right-hand armature and front con-
tact of re hy 310. Suh(rrmm relay 240 of
the trunk connector is energized over a path
extending from 0-‘omm<‘d bn tery, winding
of relay ?40 contacts 255 of relay 211, con-
tacts 275 of rel ay 210, front contact and
ser- armature o[ subgr oup. relay .30‘) of
the line finder LE1 to ground at the inter-
medinte right-hand armature and front con-
tact of re LW 310.  TUnits 101%7 202 on the
trunk comlecfm’ is energized over a path ex-
tending from grounded bfmﬁerv winding of
relay ‘)O‘) confacts 256 of relay 211, con-
tacts 276 of relay 210, front contact and
right-hand armature of 1‘n]w 302 and inter-
meﬂmto right hand armature and front con-
tact of rela v 310 to grou nd Group 1‘(\,1;1'_31
/.,J)n sub-group relay 240 and units velay 202
’)z the nmﬂ«’ connector in operating, lock
through the windings of velays 522, 521 and
528 respectively, to ground on conductor T,
causing the energization of the Iatter men-
tioned relavs. When the group, sub-group

and units -relays of the connector eircuit
operate to exte nd the eall; ng line to the

trunk cﬁ'mm’. relay 800 of the trunk cireuit
opm‘wte series with the cut-off velay of
,a]]mo line.

The cperation of relay 800 completes a
civeuit from ground, hack ¢ U(\nm  and arma-
ture of relay 808, uppor left hand winding
of repeating coil 815, back contact and upper
front contact and
upper armature of relay 800 through the
contacts of the units, group and sub- group
relays and over the loop of the ealling sub-
scriber’s line, back to the 10‘»‘7“"m()% arma-
ture and front conmct of relay 800, the
lowermost and back contact of relay 804,
the lower left hand winding of repen 'f]"l-"
coil 810, winding of relay 809 to batte ery and

1,487,096

gro ound. Relay 809 is energized and causes
e energization of relay 810. Relay 810
¢ nlir\t eg a clrcuit from ground, left hand
and front contact, of relay 810,
tand normal contacts of relay 814,
wnd normal contacts of relay 813,
ding of relay 816 to grounded bat-
i,ei.'y. Lwlm ulo operates and connects ring-
ing current from » source £99 through its
lovrermost and upper contacts to the con-
ductors 8% and 897 of the trunk clveult
cireuit th]‘oagh

¢
18
2

mld completes an obvious
g lower 1nner contacts for 3 'f‘l vy 814, which
operates and locks under control of relay
$10. Relay 814 in operating completes an
obvious civeuit for relay 812;. and opens the
epergizing cireuit for MLW 818 which 1s
pr eiu*‘\b!" of the slow-to- release type so as
to ploperly apply ringing cur rent to the
trunk. Relay 812 completes o circult from
fuonpd, front contact and left hand arma-
ture of relay 812, cond dctor AS, wmdu g of
relay 212 to bwitcr‘* and ground.
The allotter relay 211, in oper:
pletes a civenit for
clreunit over ¢

ting, coln-
relay 801 of Lh(} trunk
path e\‘,cnumﬂ from ground,
battery, winding of velay 801 (‘onmcls 258
of relay 211 to ground.  Relay 801, in oper-
ating, locks up over a path extending from
5“?‘0110&0(1 battery winding of relay 801 frons
contact and left hand armature of relay 801
and front contact and inner right h%nd
armature and relay 212 to Oxound elay
911 of the lnk eireuit is then opom’fcd over
a path extending from ground, battery, left-
hand winding of 1'@]‘137 911, contacts L/N of
T
(

elay 210, contacts 959 of relay 211, the
front contacts zmﬂ right hand armatum of
*ohy 801, front confact and i nner lower
mture of relay 8()0 to nround on conduc-
H. Relay 911, in operating, renders
:he calling end of the subs criber’s link eir-
cuit L,J"mm]mon , thereby causing the de-
energization of i mmu,bv elay 901 and slow-
to-velease velay 908. The release of these
velays results in entively releasing all reLW
of the line finder cireuit and the link eir
cuit.

When ringing curvent is applied to the
trunk conductors 897 and 998, alternating

relr
:‘L T

1

current relay 818 ig energized and in operat-

ing comp letes o civenit for relay 824 and

lﬂm b 826 over a path extending from
o]

f\vmmm armature fmf’ front contact of relay
818, inner m"mﬂ rare and back contact of re-
ay 819, and thence in paralle] through the
winding of relay 824 and lamp 826 to
grounded bﬁher‘y. Relay 824 there supon
operates and locks up through its front con-
tact .xnfl armattre to g ound at the back
onmﬂi, and armature of relay 819. TLamp
826 is lighted in the CU'cult ]Jst traced and

serves an indication to the overator at the
meain central ofﬁce that a call has arrived.

The calling line has new been extended to
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the operator at the distant exchange and the
connection may then be further ex xtended by
the operator thereat

The operator noting the signal may insert
plug 864 of cord civenit P into jack 823
whereupon relay 820 operates. Relay £20
is of such a high resistance as fo prevent
the oper ation of supervisory relay 868. Re-
lay 819 of the trunk cireuit operates when
plug 864 is mserted into jack 823 over a
cireuit ineluding lamp 862 and the left and
uglﬁ, hand \vmén‘ s of e elay 819, The left

hand winding of relay 819 is of such a high
resistance however, that lamp 862 does not
light. Relay 819 in operating opens the
locking cireuit for velay 824 and the circuit
for hmp 826 whereupon relay 824 releases
and lamp 826 ceases to OIOW Relay 820
n ope 1“1‘(1115: completes a cirenit for the op-
eration of relay 811. The operator may now
actuate her listening key (not shown) for
the purpose of ascertaining the wants of the
calling subseriber and then complete the
connection in the well known manner. At
the conclusion of conversation and restora-
tion of the receiver to the switchhook at the
calling station the operator receives a dis-
connect signal whereupon she may remove
the plug 864 from jack 823 whereupon all
apparatus is restored to normal. A detailed
description of this is given hereafter in con-
nection with a description of a call from
the operator for a station of the relay ex-
change.

Call from o single station line to a station
of a rural line.

It will be assumed that a single station
line such as a station having the No. 322
desires eonnection with a station of the rural
Line 321. Tt will be further assumed that
the particular station of the rural line de-
sived is station No. 11. The calling. party
at station 822 will first remove the receiver
from the switchhook and then dml the num-
her of the desired line, namely, 321 and then
the suffix, namely, 11 of the desu*nrl sub-
seriber. Upon removal of the receiver from
the switchhook on gtation 322, the line relay
422 individual to the calling line will be
energized, after which the group relay 404,
sub-groun relay 402 and units 1‘01av U2 wﬂl
be energized in a manner similar to that de-
seribed for a call from the station 892 to
the trunk line.

Group relay 388, sub-group relay 800 and
units relay 302 of a hre finder such as TEL
may then be operated in the manner hereto-
fore described to extend the calling line
through to the link circuit.

As soon as the calling line is es fended
through to the link civcuit, relay 901 of the
link cirenit is operated causing in turn the
energization of slow-t to-release relay 908,
which in operating causes the opemLmn of

relay 308 of the line finder LF1. Relay 303
in operating extends the starter wire and
releages the group, sub-group and control-
ling relays as hevetofore described. Relay
308 operates in series With t‘\e cut-off relay

)

e

433 of the calling line. Since the fwlhnw
line 15 a single st atum lm the fourth con-

ductor thereof will be open and when the
lmn is extended to the link cireuit rvelays

02 and 903 do not opm'“te Relay 620 op-
erates however over a path exi‘cnflinﬂ' from
grounded battery, lower winding of relay
6‘)0 hack contact and armature of relay 902
to ground on conductor H.

The subseriber at station 322 may then
actuate the sender S2 for the purpose of
flecting connection with the desired line.
After three impulses corvesponding to the
first digit of the desired number have been
transmitted to the tmpulse relay 901 of the
link cireuit counting relays CP and C will
be operated as heretofore described. Relay
601 will ﬂwen operate and cause the ensrgiza-
tion of sub-group relay 896 of the connector
cirenit as hevetofore deseribed. Relay 396
in operating locks in series with relay 621,
As soon as relay 601 operates, 1{/ completes
a cwcmt for the energization of velay 741,
which in operating opens the locking cireuit
for relay 740 which therenpon veleases. Re-
lay 740 in releasing opens the locking cir-
cuit for the oper ated counting Lelavs and
for relay 741. As soon as l?elay 621 op-
erated, relay 601 released.

After the transmission of the second set

of impulses to the impulse relay 901, slow-
to-velease relay 702 releases thereby causing
the operation of relay 602 over a path pre-
viously traced. Relay 602 in opera tmg com-
pletes a circuit for the energization of group
1c1‘w 307 over a path similar to that pre-
V]'OLIC‘JW traced for group relay 397. Relay
307 in opervating Tocks sup in series with relay
622 to eround on conductor HFI. Relay 602 in
oper 'ﬂmo also completed an operating cir-
cuit for relay 741 as heretofore dmscu‘)ed
which in operating released all the rehys
of the counting 1ehy circuit.

Tn response to the next or units series of
impulses transmitted to the impulse relay
901, counting relays AP and A are ener-
oized and a fher the cossation of this mmul%e,
slow-to-release relay. 702 101e(mc.g, hereby
causing the operafion of units 10]%}: 603
over a path previously traced. Relay 603
in opemhno completes an energizing cireuit
for unitg re]ay 325 of the connector. . Relay
32K in operating locks up in series with re-
lay 623 to ground on conductor H. Relay
693 in onemtmn also causes the release of
the relays of the counting relay circuit as
heretofore described.

When the group relay 307, group relay
396 and units relay 325 have become ener-
gized a circuit is closed between cut-off relay
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420 sleeve conductor of the called line, ar-
mature and front contact of relay 920, wind-
ing of relay 921, to ground on conductor
. Keither relay 440 nor velay 921 ave en-
ergized in this circuit. After s short in-
terval reley 920 becomes deenergized and the
sleeve conductor of the called line ig trans-
ferred from the front to the back contact
of relay 920 thence through the ocutermost
right hand armaturve and back contact of
relay 921, winding of relay 922 fo battery
and ground. Both relay 420 and relay 922
become energized in this cireuwit and the
called line is marked as busy. Relay 924
is then energized over a path extending from
grounded battery, winding of relay 924,
mnper, upper armature and back contact of
relay 930, left hand armature and back
contact of relay 923, back contact and arma-
ture of relay 933, front contact and inner
lower armatuve of relay 922 to ground on
conductor H.

Tn response to the transmission of the
first digit of the suffix, counting relays AP
and A operate and during the short closure
of the line circuit after the cessation of
this impulse, relay 702 wveleases, thereby
causing the energization of relay 604. Re-
lay 604 in operating completes a circuit for
the energization of relay 650 over a path
extending from grounded battery, winding

~of relay 650, upper inner armature and

front contact of relay 604 and thence over
a connection (not shown) to & like num-
bered contact of relay CT, front contact
and left-hand armature of relay A, front
contact and inner left-hand armature of re-
lay 740, armature and back contact of relay
741 to ground on conductor H. Relay 604,
in operating, also completes a cireuit for
relay 741 over a path extending from
grounded battery, winding of relay 741,
front contact and inner right-hand srma-
ture of relay 740, conductor K, front con-
tact and lower armature of velay 604, front
contact and uppermost armature of relay
650 to ground on conductor F. Relay 741
in operating causes the release of all re-
lays of the counting relay circuit as here-
tofore described. Relay 650 in operating
locks up over a path extending from
grounded battery, front contact and upper
inper armature of relay 650, winding of re-
lay 624 to ground on conductor H, and com-
pletes a circuit from ground on conductor
H through its upper itermediate contacts
for the energization of relay 942. Relay
624 is energized and maintained operated in
circuit just traced. Relay 942 in operat-
ing preparves the simplexed circuit {for the
rural line 321, o

In response to the next impulse trans-

mitted to the impulse relay 901, counting
relays A and AP are again energized as

heretofore described. After this impulse

1,487,096

has been transmitted to relay 901, the line
circuit remains cloged, whereupon slow-
to-release relay 702 retracts its armatures
completing thereby a civcuit for relay 644
over a path extending from grounded bat-
tery, winding of relay 644, front contacts
and armatures of relays 624, 623, 622, 621
end 620, conductor I, outer right-hand
armature and front contact of relay 740,
back contact and armature of relay 702 to
ground on conductor H. Relay 644, in op-
erating, completes a civenit for the energiza-
tion of relay 641 over a path eztending
from grounded battery, winding of relay
641, fronmt coatact and upper inner arma-
ture of velay 644 and thence over a con-
nection (not shown) to a like numbered
contact of counting relay CT, front contact
and Ieft-hand armature of counting relay
A, front contact and inver left-hand arma-
ture of velay 740, armature and back con-
tact of relay 741 to ground on conductor
. Relay 644 in operating completes a cir-
cuit for the energization of relay 741 over

a path extending from grounded battery,

winding of velay 741, front contact and
inner right-hand armature of relay 740, con-
ductor X, lower armature and front contact
of relay 644, front contact and uppermost
armature of relay 641 to ground on con-
ductor H. Relay 741 in operating releases
all velays of the counting relay circuit as
heretofore described. Relay 641, in operat-
ing, locks over a path exztending from
gronnded battery, winding, front contact
and lower armature of relay 641 to ground
on conductor H. Relay 644 veleased when
velay 740 of the counting relay circuit. re-
leased.

Ringing current for signaling the desired
subseriber is supplied automatically over
a path extending from grounded battery,
lefizhand winding of coil 710, contact 670
of relay 650, contacts 672 of relay 641, front
contact and right-hand armature of relay
941, front contact and lowermost armatures
of relays 924 and 922 and thence over the
heavily marked ring conductor of the link
and comnector circuits, through ringer 104
and condenser 110, secondary winding of in-
duction eoil 102 at the called substation 321—
11 and thence ovoer the heavily marked tip
conductors of the connector and link cir-
cuits front contact and upper armature of
relay 922, through the uppermost armature
and front contact of velay 924, winding of
relay 985, left-hand armature and front con-
tact of relay 941, front contact and upper
inner armature of relay 641, contacts 671
of relay 650, through the right-hand wind-
ing of coil 710, interrupter 780 and source
of current 720 to ground. By means of
the interrupter such as 780, any desired code
may be projected over the called line.

When the called subscriber responds, relay
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flow of
thereby
path

985 energizes due to an incre sed
current tmm'o hiis W inding cuusing
the energiza ticn of " relay 023 over
prem(mbh deseribed. Rel ay 923 in m_)uﬁt—
mg locks over o path estending irom
01’ounded battery, front contact ﬂ_ﬂ left-
hand armatuve (md Wmdxno of velay 023,
frent contact and inner lower svmatnre of
relay 922 to Ol‘o‘mf{ on cund‘u tor § Z

623 1in mchwm its e wmd svmature
short Cil(}l‘l‘t% xeh‘ 0ad ‘eby reyénsmg

S
sald relay 924, Reh“ 924 in reiracting 1“(,55

armatures renders the {alki ng conductors
of the link circuit continuous,

At the conclusion of conversation and
restoration of the vecelver io the teh-

o
hook, rela y 901 veiracts its avmature the
“Ieismﬂ 51()*\1—1() wdﬂ” 1c1‘ ]
refrn

Ci’vcm

o h% ‘”'1 or "n‘
.

g thereby the reg-
£o normal.

§in
ige systent.

TN central ofiice to ¢
pairty bine of the relay eiccha

Agsuming that a Sct:%vvi?)ﬂr ¢
central office desires a
single party line of t 3 )
tem such as, for exar 11)10, the subseriber
having statien No. the operator b the

1

f )/Fv”lg

the maln

W if’h a

nmm central office will insert the calling
804 of a cord cireuit ¥ (o portion only

QOO
O:.zu

of which Is shown) into the jack of
v

the trunk ci ‘mit 16 her position axtending

to the branch “\dmnf;{e. The insertion of
‘ue I)lkzo uqi into ’:’ne 1‘1 el 828 compleies

a8 ’ho prey (10 n of superviso 1';,'
relay 808 1n ”10 civenit ]ww QM‘PW‘ "Ee]a}/
819 of the (;'un <nw11 15 0D 0 ";]D*
covd cireuit L in \

> is inse !
the truni cn enit ov e a pa’t,
Gl ndcu battery, lunp 842
£ plug 804, ’j:\('{ 9"

1 series o 21

OULy i(“

elay ‘u., i 01’
ance and of such a v .lue as to pre
§62 from lighting when said lamp s ¢

A

VW
jre R
(e

nected in series with s‘ll hi(rh resistance
winding. Relay 820, in opervating comple*eb

a civenit for the operation o

lay 811 over
o path extending from y

contnet and
and thences i pars

KT

ary windings of
the upper and Loy

i v oib, t‘pue

"epeqti’w cotl 821 through
ermost normal contacts of
of vei and lower right-hand
w ndings of repeating !'mi 81h ‘ml winding
I‘GMY oll tc g Relay 8il, in op-
mf“‘,xlw completes a0 vious el (,Lht uhr ugh

12

its 11111::*;‘,1 ¢ and front contact for the slow—
to-velense velay 812. Relay 612, n operat-
ing, completes a cireuit thlovou its 1'1011‘f-
hand ‘H'mﬁ'um forr velay 813, said elrcuit
'i‘nclmlqw w nermal Lmn“%s <i reloys 809
and iny 818, In (ﬂ)el'“tnm hwlw to
gr*ou > contacts of *“Im 312 and in

right-hand  contacls prevents
from enc ihws ringing

t : when subscriber
ansy nd rvelay 810 o The op-
oyati relay 812 completes a circuit for
valuy ich im turn connects t 119 hacl
conta ay 811 et

The ;

cperator

tes t
key I to connect the impulse ,:ondpr SB in
operztive relationship with the relay 820 of
the Sﬁmﬂ* civeuit, 1t T3

actuate the sender

fransmitéing Impulses in mmnd nee wt
the number of the desired station. When

the fivet impulse is transmitted to the relay
820, relay 811 v*ﬂl deenergize thereby com-
-\Jﬂimn a eivenit for the encrgization of relay
TO‘) and counting relay AP of a counting
s eirenid mthldnm to the

relay trunk civeuit
and identicnl with that shown in Fig. 7, over
a path extending from ground, back contact

and left-hand avmature of 1ehy 811, con-

ductor ST and front contact and outer
armature of velay 212, conductor 87T, outer
Ioft-hand armature and back cmﬂ@d‘ of

relay 740, and thence in ozu*z‘ifel one path

extending duo'mh the winding of velay 702
to grounded battery and the other “path

extending through {lle right hand armatures
and back €01 of relays D, C, 33, ¢

and thlo wh the winding of relay
mounde attery. Relaw 709 thereu ,)on op-
erates f‘ ¢ *“Ietev a eirenit for the ener-
GlmitTO.l of velay 740 over 2 path extending

qota
1tacts

rom grounded battery, winding of r'ﬂm
749, "1"\11* conﬁ t and Jeft-hand armature

of 1‘012‘57 , and conductor I, to ground.
Reluy T4 dh“rem)oa operates and locks up
to ground on conducter 1. Re elay AP, in
operating, prepares a civeuit for ’“lﬂv A
w”m} e 1 v 811 attracts its armature at Jle

end of the first mpuise, L(hhhl‘“‘}‘ l,clw A
operates whereupon coun"rﬁo relays
L lock up o g round on co qdnr' tor

ponge 1o uhe Qcconﬂ ‘md ﬂm'1 izn

irst @e

811, counting 16]23
SUCCESS Vefw

A and BP and

[ e

D & “E’, and C will
017@0 Helays AP and
1.'9.]0,21‘, as heratol

fore de-

i)
[

ot the firss
lay 820, the

he transmissi on
to the imvulse re
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line circuit will be closed for a relatively
long interval of time whereupon slow-to-re-
lease relay 702 will retract its armature
thereby opening the original circuit for re-
lay 740.

Relay 702 in retracting its armatures com-
pletes a circuit for the energization of relay
501 over a path extending from ground, in-

ner left-hand armature and front contact of’

relay 212, conductor E, left-hand armature
and back contact of relay 702, front contact
and outer right-hand armature of relay 740,
conductor F, lower normal contacts of relay
521, and winding of relay 501 to grounded
battery. Relay 501 in operating, completes
a circuit for the energization of sub-group
relay 240 over a path extending from
grounded battery, winding of relay 240, up-
per- outer contacts of relay 501 and thence
over a connection, (not shown), to a like
numbered contact of relay CTP, front con-
tact and left-hand armature of relay C, front
and inner left-hand armature of
relay 740, armature and back contact of re-
lay 741, and thence to ground on conductor
H. Relay 240, in operating, locks in series
with relay 521 over conductor H to ground
at the front contact and inner left-hand ar-
mature of relay 212, and completes a circuit
through its lowermost contacts for relay
261. Relay 741 operates over a path from
grounded battery, winding of relay 741,
front contact and inner left-hand armature
of relay 740, conductor I, front contact and
lowermost armature of relay 501, front con-
tact and left-hand armature of relay 261 to
ground on conductor H. Relay 741 in oper-
ating opens the locking circuit for relay 740,
which In releasing, restores the counting re-
lays to normal.

In response to the first impulse of the sec-
ond ‘series of impulses transmitted to the
the relay 820, slow-to-release relay 702 and
counting relay AP will again be energized.
Relay 702 in operating again completes an
operating circuit: for relay 740 which there-
after locks up. EBelay AP, in operating, pre-
pares an energizing circuit for counting re-
lay A which operates as soon as the relay
811 attracts its armature at the end of the
first impulse. Counting relays BF and B
are successively operated in response to the
transmission of the remaining impulse of
the series. At the end of the second sevies
of impulses, slow-to-release relay 702 re-
tracts its armatures whereupon a civenit is
completed for relay 502 over a path extend-
ing from grounded battery, winding of re-
lay 502, back contact and lower armature
of relay 522, front contact and lower arma-
ture of relay 521, conductor I, outer right-
hand armature and front contact of rela
740 and back contact and left-hand armature
of relay 702 to ground on conductor H. Relay
502 in operating completes a circuit for

1,487,996

_group relay 220 of the trunk connector over

a path extending from grounded battery,
winding of relay 220, upper intermediate ar-
mature of relay 502, and thence over a con-
nection (not shown) to g like numbered con-
tact of counting relay CT, front contact and
left-hand armature of relay B, front contact
and inner left-hand armature of velay 740,
armature and back contact of relay 741 to
ground on concuctor H. Relay 220 in op-
erating locks up over a path extending from
grounded Dbattery, winding front contact
and right-hand armature of relay 220, wind-
ing of reluy 522 to ground on conductor H.
Relay 522 operates and is maintained ener-
gized in series with relay 220 over the cir-
cuit just traced. Relay 220, on operating
completes a circuit through its Innermost
left-hand contacts Tor relay 260. Relay 502
in operating also complstes a circuit for re-
Iay 741 over » path extending from ground-
ed battery, winding cof relay 741, front con-
tact and inner right-hand armature of relay
740, conductor X, front contact and lower
armature of relay 502, front contact and
left-hand armature of relay 260 and front
contact, and inner left-hand armature of re-
lay 212 to ground. Ielay 741 in operating
releases relay 740 which In turn releases the
counting relays. Relay 740, in releasing, re-
leages relay 741.

in response to the transmission of the
third set of impulses to the relay 820, slow-
to-release relay 702 and counting relays AP,
A, BP and B are successively energized.
Relay 740 also operates and locks up when
relay 702 operates. After the last impulse
of the third servies of impulses has been
transmitted to the relay 811, slow-to-release

i

“relay 702 retracts its avmatures thereby com-

pleting a civcuit for the energization of units
relay 503 over a path extending from
grounded battery, winding of relay 508
lower back contact of relay 523, lower alter-
nate contacts of velays 522 and 521, conduc-
tor I, outer right-hand armature and front
contact of relay 740, back,contact and left-
hand armature of relay 702 to ground on
conductor . Relay 508, in operating, com-
nletes a circuit for the energization of units
relay 202 of the trunk connector, over a
path extending from grounded Dbattery,
winding of velay 202, contacts 570 of relay
503, and thence over a connection, (not
shown), te the like numbered contact of
counting relay CT, and thence over a path
previously traced t¢ ground. Relay 503 also
completes a civcuit through its uppermost
contacts for relay 840.

Units relay 202 of the connector locks up
over a path extending from ground battery,
front contact of velay 202, winding of relay
523 to ground on conductor ¥, Relay 202,
in operating, also completes a civenit for
relay 263 over a path extending from
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grounded battery, W‘nding of velay 263,
mnel left- hnnd armature and front contact
of relay 202, front conmc. and inner left-
hand armature of vel ay 212 to ground.
attracting its loweimost arms ature, units
lajy 503 oompl tes a cirenit for the energizn
tion of relay T41 over a path extending From
ground, inner left-hand armature and front
contact of relay 212, right-hand avmatnie
and front contact of rehy 263, lowes
contacts of relay 503, conductor ¥, im
right-hand armature and fron 1‘ contact of
relav 740, aﬂd winding of velay 741 to bat-
tery and ground. Rmay 741, In operating

Ju,l

releases ¥ l‘w 740 which in twrn veleases the
operated counting relays. Relay 747 then
releases.

Due to the operation of group relay 220,
subgroup 240 and units l’eh“ nO‘) the trunk
circuit is now ext
of the desired subseriber and ringing
rent mey be ap’ohui to the line 0" t]
sired subscriber for the pr 1rpose of «
ing. When units relay 503 of the link
cuit completed a Cxl’CIﬂt thr mmh its 110}) -
most, armature for relay 840 of the trunk
circuit, said relay 840, in opemtmn com-
pleted & test circuit =s follows: ground,
winding of cutoff iOl"V 438 of the station

ended ﬂll"\uﬂh to the line
eur-

3992, contact 221 of ¥ ay 220, contact 241 of
relay 240, contact m,0 of el vy 202, avma-

ture and front contact of wvelay 840, left-
hand normal contacts of test relay 803 to
ground on conductor E. If the called line
1s busy battery potential will be present on
the sleeve conductor thereof and if idie,
ground potential.

If the called line is idle, test velay 803
does not. operate and rvelay 800 will be op-
erated when relay 840 "Qi—l'lCLU its
ture over a path extending from grounded
battery, winding of relay 800 inner right-
hand armatare and hack contact of relay
303, back contact and armature of relny
840, contact 290 of “'OLW 90
relay 240, contact 2
1n0 ot 011t off ]clav iou {0 01‘/)’ 3 '
8¢ O in operating renders the tip and Im‘;.:
conductors of the trunk civeuit, extending
to the trunk connector, contir Vious and com-
pletes a circuit for the energization of relay
804, over n path ex fondmﬂ from gronnded
ba{*arv wmdm@ of relay 804 4, ar re and
back cont act of 1‘ehy 807, back contact and
armature of Lelay 80’) back contact and
right-hand aymature of velay 801, front con-
tact and lower inner armatire of relay 800
to ground on conductor H.

Relay 804, in operating, connects the ring-
ing eurrent NO’ll the source 880 to the ﬁh
and ring con tuctors extending to the de-
sired st'xtlon* .(ud ringing eurrent passing
ihroxgh the normally closed conta fr

Arma-

4 ‘o

mm wet 241 of

Um& of ve-
Iay 06., the winding of relay 805, the low-

ermost and upper alternate contacts of relay

md npper make con-

1D ar ill" Con-

through the contacts of the oper-

804 :Ln( the lowermost ¢
tacts of relay 800, over the
duetors

ated g"oup ubgroup and unils  velays
through the desi vod station 822, fo actuate

the ringer thereat.
Tt will he noted that el v 866 does not
operate due {o the waH
ce‘ﬂLd line being open. I the ope
called 2 line of a different
ovﬂmp%, a rwal or a 7)“?""
wenld have operated due fo or
present on the ,on th conduet <
line rnd the frunl cirenit wou!
automatically coixditiorwd fm'
ticn of pa: rural ‘ine ringin
Upon the res po ase of the ea
at station 322, velay 805 operat
inereased flow fcr".'mmt ’iw“a
lay 805, in opera ; Lemoves
cuit from rel

£

1170

conductor of

¥
Tor oy
o

ﬁ_k.‘_k,*

armature shor ’L -
therenpon releases,
its armature, conneets
celled line *]nm“”\ to the z
trunk cireuit Wnowupon sald
ates. HRelay 809 in one
circuit, Nr‘hn glovw-to-reles
lay 810 in operafing co
cn‘f‘r_m t”'omi the
Tore

¥
tat 1’-91:1

: C

‘.ﬁ'k 3 cun'ent from groun( ad 1) itel'**
through Lhe demﬁ' 0'5,’ ‘ﬂ]z*f 809, ‘iG,w“
Teft : i

then“(\ over H hef'-wlv mm
tors through the subs
the hmvu marked
left-hand wmfi ng o“c'_’
and armature and back c
to ground.
Fpon the com pf(\! 107

storation of the rec

[>%%

’r the st fmop 322,

the eonverantion,

o the @‘mch-
DO&) 1*(\3(»§Qm

*
v

eleasing, in tury , rol‘. 8i0. Re
g slow to release does not de-

an inferval

nring this inferval a eire vl
for 016 w‘*wh con"wmo ringing current fo
; L_ 81 Belay 518

ayses ﬂm ("p 1")11(‘1] 128, whi
Tocks to the grow { ;
810, Relay 828, in operating short <w<ﬂni
the mon registance elay 819,

which increases ihc cvrvent flow L,‘n.fongo_
{a‘mh 8682 and causes 11 to glow, thereby in-

t the
station 322 has h:
As hevetofore
,;1 \,‘,—bo—reka,w
I after vel
wm;}leum a cireuil
which in turn completes

C
dicating to the ope
un
st

7 810 being of
rema ving energized
00 veleases theveby
ringing velay 816,
an obvious hold-

1
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ing cireuit through its inner lower contacts
for reluy 814. A civeuit for slow-to-release
relay 819 exists thy ough the outer left hand
contacts of relay 814 so that said relay 812
does not deenergize due to the opening of
its circuit at the alternate contacts of relay
811, when relay 816 is opem%d to give the
disconnect signal. A short intcm*\l atter
the release of lehw 810, velay 816 releases
again en srgizing the 161\)’ oll which main-

tains re lay 812 r\pcu‘b‘md until the operator
(hscomlect
The operator noting the glowing of sig-
1l 862 may remove p hlg 564 from jack 893
'\“Jhereupon relay 820 deenergizes causing

the deenergization of relay 811 and in turn
of relay §12. Relay 819 in releasing ve-
moves ground from the winding of relay
212 of the {runk connector civewt where-
upon all ope}:‘ai‘ed relays ef the trunk con-
nector circuit and trunk circuit ave vestored
to 1.01’ mal posmm'

f the lire of the desived subscriber is
Lusy, test relay 803 will be energized due
to the presence of battery pctenh ulon the
sleeve of said line. Relay 203 will then be
operated over ‘a path extend mg from bat-
tery on the sleeve conductor of line 342, con-
tact 221 of relay 220, contacts 241 of 1’61&}’
240, contacts 290 of relay 202, armature and
front contact of relay 840, left-hand non-
mal contacts of relay 803, winding of relay
808 to ground on conductor H. Relay 803
in operating locks up through its left-hand
alternate contacts to ground on conductor
H and threugh its cuter right-hand contacts
connects busy tone from a scurce 881, to the
back contact and lower inner armature of
relay 804, condenser 882, through the upper
left-hand winding of 1epcativ0‘ “coil 813,
armature and back contact of relay 808
ground. "Tone pass sing through the 10.EL—
hand winding of rsiay 815 induces a corre-
sponding tone in the right-hand winding
thereof, said tone being then tr: ansmitted
over the trunk conductors 887 and 898 to
the operator at the main central oiffice.
The operator at the central office, noting
the tone withdraws the plug 864 from the
jack 823 whereupon all apparatus is re-
stored to normal,

Talls from and to rural lines.

When a rural line subscriber makes a
call, by removing his veceiver from the
hook, he establishes a cireuit fr o ground,
contact 105 of the impulse sender S, “contact
112, controlled by the s\vu,chhoo 113, and
thence over a parallel path, one side of
which comprises Lhe lower Wlndlnrr of ths
ringer 104 and the right hand line con-
ductor, and the other side of Whmh com-
prises the upper winding of the ringer 104, r
contact 101, switchhook 1183,
winding of induction coil 102 and the left

secondary

1,487,996

hend live conductor, to the upper winding
of line relay 401 and thence to battery and
ground. Clesure of this civenit causes the
energization of line relay 401, whereupon
the rural line is connected through the con-
tacts of the group, subgroup and units re-
lays to the link circuit m the manner here-
tofore described.

As the fourth wnductm of th
is connected directly to ground
902 and 903 will become ene Olétu and the
calling end of the lnk circuit  will be
adapte od to stinplex oper: ation. . This is ac-
complished Llh()lhjll the en uou(umﬂ of re-
lay 904 in 2 civcuit from ground, the arma-
ture
reiny 904 to mtbely and ground. “11'011711
the enel(“lZLLthLl of 1‘e]ay 904, relay 901 is
ren deleu ineffective and 1elav 905 1s placed
in a cireuit leading from battu:y, V'ndmo
of velay 905, ‘uld thence over a pare allel
pmh, otie side of which comprises the front
contact and inner upper armabure of reluy
904, the upper right hand Tvmduw of re-
peatmw coil 910, the bwclf contact and right

nd armature of relay 911, conductor C1l
and thence to the ground connected to con-
tact 105 of the subscriber’s sender S over a
path heretofore described, and the. other
side of which parallel path comprises the
front contact and lower armature of velay
904, lower right hand winding of repeating
coil 910, back contact and 1‘10ht hand arm-
ature of relay 911, conductor 02, and thence
to the gz-ound connected to contact 105 of
the subscriber’s sender 8. In this manner
relay 905 1s placed under control of the
subscriber’s sender S and will respond
thereto in the same manner that relay 901
responds to the other subsecriber serﬂers
such as S1 and 82

The contacts controlled by relay 905 per-
form the same functions as those controlled
by the relay 901 so that interruption of the
cireutt of relay 905 produces the same re-
sult as interruption of the circuit of relay
901 and through similar trains of impulses
the relay connectors are set to comnect the

calling line te any other desired line.

On mcoming (1115 {from the central office
to a rural hne relay 808 will become ener-
gized upon the energization of the CORI1
or the COR2 velay (I'ig. 5), which relays
become energized in response to the dialing
of a sufiix .ndlcatmg a particular stmmon
of a rural line in a manner similar to that
nuewime described in conuection with re-

lay 650. The circuit for relay 808 in one
case may be from battery, winding of re-
lay 808, front contact and inner upper arma-
ture of relay COR1 (Fig. 5), conductor H,
front contact and inner left hand armature of

elay 212, to ground. The energization of
Imlay 808 cuts off the ground connection to
the upper left hand Wmdlng of Tepefxtlng

rur ﬂ line
bu h‘ relnys

and contact of relay 903, winding of
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coil 815 and conneets it directly to the lower
left hand winding of the same coil, so that
now current will flow from battery through
the winding of relay 809, and thence in

arallel through the upper and lower left
hand windings of repeating ceil 815 in par-
allel to the SHbQCI“m]- s line \"%ev'ﬁ‘w signal-
ing and supervigion may take place over
the two line conductors in parallel, and con-
versation may be directed over the metallic
circuit using the two line conductors in
geries.

In the case of a call divecied from a link
cireuit to a rural line the direct ground con-
nected to the fourth conductor results in
the energization of relay 941 whereby the
ringing current is now taken from the con-

tacts of the CORI or the COR2 relays (Fig.

6). It will also be noticed that upon the
energization of either of these two last- men-
tioned 1ehvs th.}{, relay 942 will become en-
ergized in o circuit from battery, winding
of relay 942, lowermost contact of relay 651
to ground on cond uctor H wherebhy the sim-
ple\ condition is again established to the
called line, both the upper and lower left
hand windings of repeating coil 910 being
now connecteﬂ to battery.

So far certain representative types of
connectiom in thig system have been de-
seribed in detail and it is beleived that other
{y nes of connections 'mod not be further de-

cribed on account of needless repetition,
Sufﬁce it to say that the link circuit of
Fig. 9 will automahcally adapt itself both
on its incoming and outgoing ends to the

particular Wne of line calhno or called.
'The connection of a direct orouncL gglound
through a resistance or the d sconnection of
omund from the fourth conductor deter-
mines the action of the two relays 902 and
902, which in tnrn determine the type of
civeunit that will be presented to the calling
Jine. The called end of the link circuit is
conditioned in response to the dialing of a
suflix reﬂremntmo a code of the rural line,
and the type of ringing current is deter-
mined through the actlun of relay 941, which
responds to either a rural line or a party
line,

In the case of a call over the trunk cir-
cuit to the central office on an outgoing call,
since there is no need for the use of a snn-
plex circuit none will be set up, but on an
incoming call a simplex circuit will be es-

tablished ’cluouOh the operation of one of
the code ringing relays COI’J or COR2,

What is clalmed is:

1. In a telephone exchange system, a plu-

rality of suLsorlber's lines of different char-
dctev a link circuit common to said lines, a
rehy line finder responsive to the initiation
of a call from a station on one of said lines
to extend the hne of the calling station to
said link circuit, a relay connector, means

2%

controlled by the calling subseriber for ex-
tending the hnk circuit over said relay con-
nector to a called station, a plvr;xlity of
sources of ringing cuirent associated with
said ok 1fc.l1t and meansg determined by
the character of the called line for condi-
floning the link circuit for the application
of the proper source of ringing current
thereto.

2. In a telephone exchange system, a plu-
rality of subscribers’ lines of different char-
acter, a link circuit common to said lines,
a relay line finder vesponsive to the initia-
tion of a call from a station on one of said
lines to extend the line of the calling sta-
tion to said link cncmt, a relay connector,
means controlled by the calling subseriber
for extending the link circuit over said re-

lay connector to a called station, a plurality .

of sources of ringing current associated with
said link cu‘cmt meang determined by the
ch(u'acter of ’rhe called line for condition-
ing the link circuit for the application of
the proper source of ringing current thereto,
and subscriber controlled means for apply-
ing current to the called line,

3 Ina telephone exchange system, a plu-
rality of sub~cr bers’ lines of different char-
acter, said lines being divided into groups
11‘1‘esbect1ve of their (‘h‘xr‘w‘rer the lines of
said groups being divided in a plurality
of Qubtrroups a lmk circuit, means compris-
ing a plurality of groups, subgroup, and
units relays for e\tendmo the connection
from a cn]hno one of said lines to said link
cirenit, subseriber controlled means for ex-
’rﬂ‘vhno the calling line over said link cir-
cuit to a called lme. a phn‘ahtv of sources
of ringing current ¢ scocr\ ted with said link
euomt and means determined by the char-
acter of the called line for f)n\htmmnor the
link cirenit for the application of the proper
gource of ringing current to the called line.

4. Tn a telephone exchange system, a plu-
rality of subseribers’ lines of different char-
actm. said lines being divided into groups
irrespective of their character, the lines of
zaid groups being divided in a plurality
of subomups a link civenit, means com-
prising a plurality of group, subgroup, and
units rehv for extending the connection
from a mlhno one of said lines to said
link circuit, subscriber controlled means for
extending the calling line over said link
cireuit to a called hne. a plurality of sources
of ringing current associated with said link
circuit, means determined by the character
of the called line for conditioning the link
circuit for the application of the proper
sonrce of ringing current to the called line,
and subseriber controlled means for apply-
ing the proper source of ringing current to
the called line.

5. In a telephone exchange system, a plu-
rality of subscribers’ hnes, said lines in-
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an impulse gender
“mechanism for interconnecting one of said

cluding lines having single stations thereon
and lines having a plurality of stations
thereon, the latier named lines including
party lines and rvural lines, means includ-
ng a line finder, a link cirenit, and a con-
nector in serial relationship for establish-
ing a connection hetween a calling and a
called station of gaid lines, o plurality of
sources of ringing current for signaling,
said sources including code, harmenic and
alternating current vinging currents, means
associated with the link civeuit for auto-
matically conditioning the link civenit for
the application of code or harmonic ring-
ing current to the ling if the call is rever-
tive, and means confrolled by the calling
station for applying alternately two of
the sources of ringing current to the line
1f the revertive call is on a party line and
for applying one of the sourees of ringing
current if the vevertive call is en a rural
Iine. .

6. In a telephone exchange system, a plu-

1

e

[~

]

rality of subscribers’ lines, said lines includ-
ing rural lines, individual lines, and party
lines, relay switching mechanism for estab-
lishing connections between lines, said mech-
anism including dirvectively controlled  re-
lays, a full metallic dialing cirenit for ex-
tending a connection from an individual or
a party line, a simplex circuit for extending
connections from a rural line, and means on-
erative to aufomatically adapt the link cir-
cuit for full metallic or simplex operation.

7. In a telephone system, a fivst exchange,
subscribers’ lines of different characters ter-
roinating therein, a second exchange, an
operator’s position thereat, means including
and automatic switching

lines” and said position, a simplex signal-
ling ‘cireuit for lines of one character, a
full metallic gignalling clvenit for lineg of
another character, and means antomatically
operative devending upon the character of
the subseriber’s line to render the simplex
or the full metallic circuit operative.

8. In a telephone system, a contral office,
lines different terminating
therein, non-numerical gwitches and con-
nector switching mechanism at said office,
link cireuits for extending said non-nnmeri-
cal switches to said connector switching
mechanism, simplex controlling civenits for
lines ef one character, full mataflic control-
ling ‘cirenits for lines of another character,

£ L -
of characters

-and means assoclated with ssid Iink cir-

cuits for differentiating between the lines of
different character in order to supply each
with its respective talking and controlling
circuit. :

9. In a telephone system, a first exchange,
subscribers’ lines of different characters ter-
minating therein, a second exchange, a

1,487,596

said ex-
trunk line, a eord

trank line extending between
vhanges, a sienal for said
civemit i

a gupervisory signal therein, means
imeluding an impulse sender and automatic
switching mechanism for extending said
subscribers’ lines to said trunk eircuit, a
simplex controlling and signaling cireuit

for lines of one character, a full metallic
confrolling and signaling cirvenit for lines
of another character, means asseciated with
said trunk civeuit for di atiating be-
tween the lines of different charvacters In
order to supply each with its respective cir-
enit, means sutomatically operative to actu-
ate said trank signal when said trunk line
g seized by the calling subscriber, and
means under the control of the calling sub-
scriber for controlling said supervisory sig-
nal when said cord circuit is connected to
gaid trunk cireuit,

10. In a telephone system, lines of differ-
ent character, a link circuit for intercon-
necting said lines, automatic switches for
connecting said lines to said link and for
connecting said link to said lines, means in-
dividual to each of said lines for denoting
the character thereof, and means in said
link circuit responsive to said first means
for changing the character of said link cir-
cuit.

11. In a telephone system according to
claim 10, the provision of a series of steer-
ing relays, and means in said link circuit
controlled by said responsive means for
rendering one of sald velays ineffective
when lines of certain character appropriate
said link circuit.

12. In a telephone system according to
claim 10, the provision of one steering re-
lay for each digit in the designation of a
called number. .

13. Tn a telephone system according to
claim 12. the provision of one steering re-
lay for the station suffix of a calling party
line in combination with means controlled
by said responsive means for rendering
said last relay effective only when party
lines appropriate said link circuit.

14. In a telephone system according to
claims 10 to 18, inclusive, the provision of
switching devices having permanently

5 >
paired primary and secondary contacts for
extending said lines to said link cireuit,
and said link circuit to said lines.

15. Tn a telephone system according to
claim 10, the provision of a plurality of
sources of ringing current common to said
link cirenit and a plurality of relays indi-
vidual te said link circuit for connecting
said sources of ringing current fo said
link circuit whereby suitable ringing cur-
rent may be transmitted to a called tele-
phone line. :

16. In a telephone system according to
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claim 15, the provision of means to selec-
tively control said ringing current connect-
ing uhys

i7. In o telephone system according to
claim 186, the provision of me ans responsive
to the establishment of a revertive eall by
a party line to selectively control a plmmlty
of said ringing current connecting relays.

18. In a belcpnonc system ",Lcmlu.lg to
elaim 17, the provision of means for alter-
nately rvendering said selected rvinging cur-
rent connecting relays effective

19. In a telephone system, telephone
lines, a link civenit for interconnecting sa
Iine‘s gwitching devices iov co*mec*m.o cund
lines to said link civeuit and swudung de-
vices for con*lccbng said link cireuit o said
lines, a relay common to said switching de-
Vices, and a circuit for said relay which is
closed only upon the actuation of a switch-
ing device for extending said link cireunit

ng

r-—“ \

&

£ g
ENER

to said lines corresponding to an actuated
gswitching device for exfending said lines
to said link circuit, said relay controlling
means in said link circuit to establish a
revertive connection.

20. In a telepbone gystem according to
claim l‘) the provision of a phl“‘\hty of
groups of swuchw‘m devices 2ad a plurality
of ga 11 vevertive connection relays, one in-
divi ”u al to ench of gsaid groups of switch-
ing d wces and a series circuit controlled
by saic lelavs for controlling said link cir-

cuit Whe‘:eoy the condition for a rovertive
Oonnwtiovl can be established only when all
of gaid relays are energized thus indicating
the actuation of corvesponding switching
devices in each of said groups.

In witness whereof, I heveunto subscribe
my name this 23rd day of December A, D,
1920.

?

SAMUEL B. WILLIAMS, Jr.



