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Lo allwhom it Ly ConGern:
Be it known that 1, Joux ¥. Too AIRY, Te-
siding at New York, in the covn*y of New
York and State of New York, have invented
certain Tmp!()vcmen in  Telephone-Ex-
change Systeins, of Wh-cn the followis 12 IS 8
specification.

This invention relates to a telephone ex-

change system and more particularly to a
system in which toll connections are estab-
lished between exchanges by means of ma-
chine switching equipment controlled over
the toll lines.

Under the present practice followed in
connection with one system of this nature the
subscriber in one exchange desiring a con-
nection with a subscriber 1n a distant ex-
change, first obtains a connection with wtoll
operator in his own exchange who then ex-
tends the connection over a toll line and
rings up the toll operator at such exchange.
The toll operator at the distant exchange
upon answering, requests of the oriwlnntinn‘
toll operator the number of the desired line
and then extends the connection over a
gwitching trunk to the position of a termi-
nating operator in the desired local office of
the distant exchange which latter operator
then proceeds to extend the connection to the
desired line.

This method of extending toll connections
may be simplified by eliminating the seirv-
ices of the Incoming toll and tu(mnatmo
operators at the distant exchange. Thig is
.1(((»1‘1])11%119([ )y terminating fhe toll. lines
in antomatic selector switches in such aman-
ner that the toll operator at the originati
exchange can obtain a connection wit
desived subsciiber’s line at a distant ox-
change without the assistance of other toll
opem(ms By the use of a ﬁmatl( switches
it is not only possible to nﬂﬂct great econ-

cmy, due to.the elimination ot the distang

toll operator, but also due to the improved
traflic conditions. The work of the originat-
ing toll operator is materially *eflucod and

the time during which her circuits are held

is  shortened. l*mthumme, due to the
greater accuracy and speed with which ths
operator can secure connections with desired
subscribers’ lines in the distant exchange,
the toll line holding time is reduced and the
service materially 1mproved.
m : - § , R [ 3 ,
I'oll lines, unless emnploved fuli

to thenr

~ operate thermionic

CORFPORATION OF WEW YOREK.

GE SYSTEM.
18, 1320. Serial No. 431,704.

capacity for speech and Morse transmission
channels, are. unploﬁtable to maintain. It
is Lhﬂlemre desirable when fldapfmo such
toll lines for automatic operation to follow
manual practice and permit operation over
such lines in both directions while still main-
taining the toll lines as efficient Morse chan-

nels. To accomplish this desired end it is
proposed to associate automatic switching

mechanism with each end of each toll line
and to gontml the mechanism at each end
over the toll line from the other end there-
of I‘V directive impulses of alternating cur-

rent. The onmloyment of altelndtmn cuy-
rent for controlling the switching mecha-
nism, not only affords move efficient. tr: 4GNS~

1mssmn but also permits the use of the con-
ductors” of the toll line as direct current
Morse channels without interference there-
with. It is further proposed to supervise
the ests bushment of such-a connection by
the employment of the line as a duplex chan-
tiel over which supervisory signals of alter-
nating current may be sent mmultaneousl"
n both directions. Each toll line thele—
fore ig a self-contained unit which may be
employed for the establishment of connec-
tions in -efther direction.,

It is therefore an object of this invention
to provide an improved means for ddnctlv
establishing a connection from a toll line
a sub%crlbers line. by means of fmtomfxtlc
switching mechanism.

Warther object‘s of this invention are to

control amomai‘ic switching nmhmism and:

the supervision of connec tions in either di-
rection over a toll line by means of currents
o‘f w selected ;qu“n(v without interfering
W 16h the efficienc ¥« of the toll line fors 1)0““11
}‘mﬁml\;smn or the muplovmﬂm of the toll
]mc for the transmission of Morse signals.

A feature of the invention is to selectiv ely
devices in accordance
with the strength of current supplied
thereto. ,

These and other objects of the invention
will be more readily understood by refer-
ence to the accompanying drawings in which
Ifig. 1 shows the outgoing end of a toll line
which is provided with an owlubomo calling

~branch terminating in a jack, and an in-

coming called branch terminating in auto-
matic switch mechanism, together with the
apparatus necessary to control the trans-
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mission and reception of switch controlling
and supervisory lmpul g, and the c“llinﬂ'
end of an originating toll operator’s cord
(ircuit; and Fig. 2 shows cir cuits similar to
those of Fig. 1, located at the incoming end
of the toll line.

In gencral the system functions in the
1ollowmo manner:

A subseriber in the exchange X, Tig. 1,
desiring a connecuon with a subscriber in
the e\chanoe Y, Fig. 2, which exchange may
be veached duecﬂy from exchaunge X over
the toll line L., first obtains a connection
through the position of the usual “A” or
answering operatox, with the toll opemtor.
After receiving instructions from the calling
subscriber Lhrmmh the “A” operator’s posi-
tion, the ‘co]l operator 1"\<3hes the calling
subscriber’s line over a toll switching trunk
by means of the cord O, and extends the
connection by means of the calling
plug of her cord circuit to an idle toll ling
extending to the desired distant exchange
Y. In response to the seizure of the toll
line, alternating current of 135 cycles fre-
quency is connected to the toll line at the
outgoing end thereof and causes the toll
line to he cut through to the first selector
switch in which the toll line terminates at
the distant exchange. Following the cutting
through of the toll hne current of 135 cy cl‘s
frequency is connected to the toll line at its
incoming end for operating a supuwsmv
signal associated with the o1 iginating toll
operafors cord circuit for giving the toll
operator a dialing signal. The operator
then proceeds to transmit switch controlling
impulses over the toll line by interrupting
the flow of the 135 cycle current which cui-
rent was connected to the toll Line at the
time the toll line was taken for use.

In response to the gwitch controlling im-
pulses the automatic switching mechanism
at the (“"‘hanﬂe Y is operated to select the
terminals of the desived line B. After dial-
ing the nuimber of the dexired line B, the
tol] operator disconnects the dial from her
cord cirenit and throws the ringing lkey of
the cord cireuit to apply ringing (nuont te
the outgoing terminals of the toll line. The
upplic'ltxon of ringing current 10 the out-
termivals of the toll line canses the
Sm'engtu of the 185 cycle current fowing
over the toll line to be increased whereby
mechanism is operated at the incoming end
of the toll line for applying ringing current
to the line of the (’allr‘d suhsknber. Upen
the response of the called subscriber, the 135
cycle current which up to this time has been
flowing over the toll line from the distant
e\chanoe to the originating exchange is cut
oftf, thereby causing the supervisory signal
at the cord cireuit of the toll operator to be
extinguished to signify to the toll operator
that the called subscriber has responded.

Upon the termination of the conversatios
and the restoration of the receiver at the
substation of the called subscriber in the
distant exchange Y, the 135 cycle current is
again connected to the toll line at the incom-
ing end thereof and the supervisory signal
at the originating toll operator’s cord cir-
cuit is again hgl*ted to indicate to the oper-
ator that the connection is no longer needed

and may be restored. When the ormm:tt ng

operator withdraws the plug of her corid
circuit from the jack of tue toll line, 135
cycle current is withdrawn from the toll Tine
at the out;;‘oing end. theveof and the appa-
ratns at the inc‘f)nun; ‘ﬂd wlhich was em-
plovgd in the establishment of ‘ho connec-
tion is restored.

As the toll line is adapted for use as ¢
two-way trunk the apparatus at tne two
ends of the toll line is identical. To simplify
the drawings only the apparatus neaebbn‘y
for establishing a connection from the ex-
change X to the line of a subscriber in the
distant exchange Y has been disclosed in
fulll At the e\chanmk X and Y the calling
end only of the-toll opu'aton cord cirenity
O and O’ have been disclosed since the in-
vention is not concerned with the manner in
which connections are established: betiveen
calling lines and the cord circuits of the
toll operators’ positions. At the exchange
Y only such portions of the circuits of the
connector switch 250 have heen disclosed as
are deemed necessary to disclose the inven-
tion, it being understood that any svell
known connector switch of the step-by-step
type may be employed. At the exchange X
the selector switch 100 and the c:mmctor
switch 150, corresponding respectively
selector switch 200 and connector switeh 95()
of exchange Y, have been diagrammatically
represented by the respective wipers of the
switches.

The toll line 1s branched at each end, one
branch being provided with a high puass
filter which 18 so arranged ag to attenuate
and practically extinguish current of i35
cyeles frequency and to transmit without at-
tenuation current of voice frequency. These
filters are represented by rectangles lubeled
“Iigh pass ﬁlfﬂr’ and wmay be of the type
disclosed in the patent to Oshorne 1 .)ITS);.
issued September 1919. The other branch
of the toll line is tuned to respond only to
current. having a ueCer*lCV of 135 cyeles.
This tuning is provided by apparatus which
has been disclosed in the drawing as in-
cluded within the small rectangles labeled
“Tuned circuit” and may be of the type dis-
closed in the patent to Stone 729,104, issued
May 26, 1903. The 135 cycle current in-
coming to either end of the toll line through
the branches of the toll line provided with
the tuned circuit above described is received
by a pair of thermionic relays of the audion
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of these thermionic relays being
responsive only to current of increased
strength.  These thermionic relays each
control an alter nating current 1elay hich is
connected to the output civenit of the ve-
spective thermionic relay.

Having now outlined in a general man-
ner the opemhon of the system and de-
seribed brefly the nature of the apparatus
employed it is believed that a clearer un-
derstanding of the invention may be had
from the fohownw detailed description of
the method of f‘ztonqmﬂ a connhection from
the line of a subscriber in the exchange X
to the line of the subscriber B in the ex-
change Y, it bom@ assumed that the direc-
tory Thumber of subscriber B is 256. The
subscriber in the exchange X upon initiat-
ing the call, lights the line signal before the
answering or “A” operator, which operator
answers the call and upon ascertaining
from the calling subscriber tlmt a toll con-
nection is desired extends the connection
from the line of the calling subscriber to the
toll operator’s position. The toll operator
answers the call in the usnal manner and
receives instructions from the calling sub-
scriber for further extending the connec-
tion. The toll operator then secures a con-
nection with the calling line over a toll
switching trunk in the usual manner,

Tt will be assumed in this case that the
toll operator employs an idle cord cirenit O
at her pos'tion, the calhn@ end only of this
cord circuit being disclosed in Fig. 1 of tine
drawing. The toll operator selects an idle
toll trunk line ex ’cendmor to the exchange Y,
the bugy trunk lines of the group extend-
ing to this exchange being marked by the
busy battery potentul upon the sleeves of

type, one

the jacks of these trunk lines and also by
drop signals 101 which are operated when
the 105:])@(’611.(3 trunk l'nes are busy. It will

he assmned that the trunk line 1. diselosed
in the drawing is idle and that therefore th(,
()}mutm msmis the p ag P of the cord cu—
cuil O into juck J of this trunk line. A cir-
cutt thereupon (‘L{i(Lbi‘l‘% wd  extending
from grounded  batte: y through the nor-
nmhv ‘closed make contacts of the dialing
key 102, the winding of marginal super-
visory mlav 103, the Wlnrhno of the slow-
to-release rdﬂy 104, sleeve contact 105 of
the plug P, sleeve contact 106 of the jack J,
the left—hand armature and back contact oi
slow-to-release ‘relay 107, the winding ot
slow-to-release uﬂay 108, the Wln(hng of
impulse relay 109 and thence to ground
through the 19\1# ance element 110. I\elays
104, 108 and 109 ave energized in thig cir-
cuit but relay 103 being marg: naHy wound
does not receive sufficient current at this
time to energize.

The energization of relny 104 establishes
the (onhlnni" of the tip strand of the op-

1%

8

elntor’s cord circuit 0. The energization
of velay 108 is without effect at th's time
except that the opening of its left-hand nor-
mal contact interrupts the connection be-
tween the ring conductor of the trunk and
the inner confact of relay 131 thus effec-
tively disconnecting the automatic appara-
tus at exchange X from the trunk. Relay
109 upon energizing connects the source 111
of 185 cycle alternating current to the pri-
mary transmitting winding 112 of the cir-
cuit 118 over a circuit which may be traced
from one terminal of the source 111 through
the outer armsature and front contact of re-
lay 109, conductor 114, primary winding
112, conductor 115, resistance element 116
and thence through the inner armature and
front contact of relay 109 to the other ter-
minal of the source 111. Since resistance
clement 116 is inciuded in the cireuit above
traced the current from the source 111 will
not be transmitted through the primary
winding 112 at its full %trwoth Current
ﬁowmg through the primary transmitting
winding 112 induces current inlo the sec-
ondary transmitting windings 117 of the
circuit 113 and thence to the conductorg of
the toll line I, through the tuned circuit 118
to the grid and filament of thermionic reliy
201. This circult may be traced from the
grid of the thermionic relay 201 at the ex
change Y over conductor 202, through the
upper left-hand coil of the secondaxy Wmdmu
203 of the circuit 204, ﬂnouah the tuned cir-
cuit 205, conductor 206 of the toll line I
through the tuned circuit 118 at the exchange
X, thence through the upper coils of the sec-
onchry winding 117, through the balancing
network 119, thence thr 0110h the lower coils
of the Se‘condmy wmdlng 117, through the
tuned circuit 118, conductor 207 of the toll
line L, through. the tuned circuit 205 at the
exchange Y, thence through the lower left-
hand coil of the sec ondary winding 203,
conductor 203 to the filament of the ther-
mione velay 201, A circuit in parallel with
w portion of the circuit above traced extends
from the grid of .the thermionic relay 209
to the conductor 202, and from the filament
of the thermionic relay 209 to the condue-
tor 208. It is to be noted that cwrvent flow-
ing in the circuit 118 at the exchange X and
1mp*essed thereon from the primary wind-
ing 112 has no effect upon the thermionic

relays 120 and 121

The thermionic relay 201 responds to the
current received in its input cireuit, but
thermionic relay 209 being marginal does
not respond to le weakened current trans-
mitted from the source 111 through resist-
ance 116. Thermionic relay 201 upon re-
sponding causes an alternating current to
flow in its output cireuit, which extends
frem the plate of relay 201 through con-
denser 212 and the altérna wting carrent re-
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lay 213 to ground. The “B” battery 211
supplies 2 congtant potential to the plate of
relay 201 through the impedance coil 210.

Relay 213 is now energized and at its ar-
mature end front contact closes a civcuit ex-
tending in parallel through the windings of
relays 214 aund ‘)t.) \\‘hl(h circuit may be
traced from grounded Dbattery through the
winding of slow- to relay 214, con-
duetor ‘?L,, the armature and back contact
of slow-to-release relay 216, conductor 217,
and thence to ground at the armature and
{ront contact of relay 213. The cireuit of
relay 275 may be traced from grounded bat-
tery ‘hmmh the winding of this relay, con-
ductor 218" thence over conductor 215 and to
ground as previously traced at the aymature
and front contact of relay 213, Relay 214 is
cnergized and at its right-hand armature
and front contact opens the circuit normally
extending from the sleeve 218 of jack J7
through the windings of relays 216 qnfl 219
for plevontino the toll operator at the ex-
change Y from operating these relays to in-
itiate a call. Atitsr ight-hand armature and
front contact relay 214 connects grounded
battery through the resistance dement 2920
to the sleeve 218 of the jack J7 for marking
the jack of the toll line 1. with busy ])oten—
tial so that the toll operator at the exchange
Y upon testing the jack of this toll line will
know that the toll line is in use. At its in-
ner left-hand armature and f1 ont contact re-
lay 214 establishes a eircunit for the drop 221
which may be traced from grounded lm ttery
through the inner left-hand armature and
front contact of relay 214 and thence to
eround thloUOh the winding of drop 221,
The operation of drop 221 serves to further
signify ’rhth the toll line Li is in us

Relay 275 upon energizing oanC‘ at its
right-hand armature and back confact the
cireuit extending over conductor 222, con-
ductor 223 and through the winding of relay
924 for preventing a false operation re-
Tay 224 at this tlnm At its left-hand arma-
ture and front contact velay 275 establishes
a cireuit through the windings of polarized
SUPervIsory 1'(‘1:1}; 925 and the windings of
line relay 226 of the selector switeh 200.
The cireuit of relay 226 may be traced from
grounded Dbattery through the left-hand

winding of relay 9226, the omm feft-hand
fumatme and back contact of switching re-
lay 228, conductor 229, the Wmdmoq of
polamzed supeuusorv relay 295, the loft-
hand armature and front contact of relay
275, conductor 230, the inner left-hand dl—
mature and back contact of relay 228 and
thence to 01ound through the right- lmnd
winding of }’C]&V 226. Rels ays 926 and 2
energize in this Cncmm, relay 226 closing At
its armature and front contact a civeuit for
the slow-to-release relay 231 which in turn
at its vight-hand armatire and front contact

11 £Lase

gRerd]

i
Ot

=

~

1,475,201

preparves a circuit th ough the primary step-
ping magnet 232 of the selector switeh 200,
The enrrent flowing through the windings
of polarized relay 225 ig now in such a di-
rection as to cause this relay to attract its
armature against its 10\\ er contuct thereby
establishing a circuit for the relay 224 which
may be traced from grounded battery
through the winding of relay 224, con-
ductor 223 and thence to ground through
the armature and lower contact of relay 223,
The energization of relay 224 connects the
source 233 of 135 cycle qltematino current
to the primary transmitting winding 234 of
the circuit 204 over a circuit which may be
traced from one terminal of the source 233
through the inner armature md iront con-
tact of relay 224, conductor 235, primary
winding 234, conductm 23 6 fmd thonce to
the other terminal of source 233 thr ongh Lhﬂ
outer armature and front contact of rela
234, Current flowing in this cirveuit from
the source 233 is of full strenoth and causes
current te flow by induction over the con-
duct(ns of toll line L to the originating ex-
change X. The circuit over which this cur-
rent flows may be traced from the grids of
thelmionic relays 120 and 121, conductor
122, the upper right-hand coil of "the second-
ary winding 117 of the conjugate cireuit
113, tuned circuit 118, conductor 206 of toll
line L, tuned circuit 205 at exchange Y, the
upper coils of secondary winding 203, bal-
ancing network 237, the lower coils of sec-
ondfuy winding ‘703 tuned circuit 205, con-
ductor 207 of the toll line L, tuned circuit
118 at the exchange X, the lower right-hand
coil of the secondary winding 117, conductor
123 and thence in parallel to the filaments
of thermionic relays 120 and 121. It is to
be noted that current flowing in the circuit
204 at the exchange ¥ and 1mpms<ed there-
on from the primary winding 234 has no ef-
fect upon the thermionic da\*% 201 and 209.
Since civrent of full strength las Deen
transmitted over the toll line from the
source 233 beth thermionie relays 120 and
121 at the exchange X respond, current
theretore flowing the respective output
cirenits of these relays. The output cirenit
of thermionic relay 120 may be traced from
the plate of this velay through the condenser
126 and the winding of alternating current
relay 127 to ground. The output circuit of
thermionic relay 121 may be traced from the
plate of this relay through the condenser 129
and the winding of alte 1'nat1n0 current relay
130 to glound. The “B” battery 125 sup-
plies constant potential to the plates of re-
lays 120 and 121 through the impedance
coils 124 and 198 respectively. Both relays
127 and 130 become energized.
The energization of relay 130 closes a cir-
cuit for ringing relay 181 which may be
traced from g1 -ounded battery through the
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winding of this rvelay to conductor 132 and
thence to ground through the armature and
front contact of relay 150 The operation
of relay 131 is without effect since the circuit
Jeading to the automatic apparatus- at ex-
chan% X is open at the alternate contact of
lelay 134 and the polarized relay corre-
sponding to relay 225 is not affected by the
altematlno current impressed upon its wind-
ings by 1e].ay 131.

Relay 127 upon energizing establishes a
shunt around resistance element 110 for the
purpose of reducing the resistance of the cir-
cuit previously traced through the winding of
marginal relay 103. This shunt circuit may
be traced from oround at the armature and
front contact of relay 127, conductor 135,
the armature and front contact of relay 108,
which relay is at this time energized- over
the sleeve circuit extending through the
winding of relay 103, and over conductor
136 to the nngrounded terminal of resistance
element 110. The current ﬁowino through
the winding of marginal relay 103 is now
increased to sue h an extent that the velay
energizes, closing a civeuit for lighting the
supervisory lamp 136 which lamp when
lighted at this time signifies to the operator
that the connection over the toll line has
been cut through to the first selector switch
200 in which the toll line terminates at the
distant exchange and that she may now pro-
ceed to dial the number of the desired sub-
scriber.

The toll operator now throws the dialing
key 102, which at its break contact opens the
direct connection from the sleeve conductor
to battery and at its make contact substitutes
a new connection to battery through the con-

tacts of impulse transmitting mechanism
137. Under the assumption that the number
of the desired subscriber B is 256 the toll
operator will first operate the impulse trans-
mitting mechanism to transmit two impulses
over the toll line. The impulse transmitting

mechanism may be of the usual dial type

which when rotated from normal in accord-
ance with any digit which it is desired to
transmit and allowed to return to normal
will open the impulsing circuit a number of
times corresponding to the digit which it is
desired to send. In accordance with the
setting of the impulse mechanism 137 for
the first digit two the sleeve cireuit, pre-
viously traced thr ough the windings of re-

lays 103, 104, 108 dnd 109, is opened twice
{here Dy causing two de-energizations of re-
lay l()‘) The mlays 108 and 104 do not de-

energize upon the momentary interruptions
of the circuit through their windings since
they are designed to be slow-to-release and
therefore the circuits established by the ener-
gization of these relays are not disturbed at
this time.

Upon each de-energization of impulse re-

S

lay 109 current from the source 111 is mo-
mentarily disconnected frem the primary
winding 112 and therefore current momen-
tarily ceases to flow through the input cir-
cuit of the thermionic relay 201 at the dis-
tant exchange Y, and in response to each
momnientary stoppaoe of current flow in the
input cir (’U'L ot relay 201, relay 213 becomes
de-energized and st its armature and front
contact opens the civewits previously traced
through the windings of relays 214 and 275.
Relay 214 being slow to de-energize does not

retract its armatures upon the momentary

interruptions of current through its winding
but relay 275 becomes de-energized upon
each de-energization of relay 218. Upon
each de-energization of relay 275 the circuit
of line relay 226 of selector switch 200 is
opened and the circuit of primary stepping
magnet 232 is completed from grounded bat-
tery through the winding of magnet 232, the
winding of slow-to-release relay 237, right-
hand armature and front contact of slow-to-
release relay 231, the right-hand armature
and back contact of switching relay 228
and thence to ground at the armature
and back contact of relay 226. Stepping
magnet 232 and slow-to-release relay 237
energize in this circuit and since two
nnpulses are transmitted over the toll line L
by the originating operator, the stepping
magnet 232 is energized twice to step the
switch shaft of the selector switch 200 two
steps vertically to position and wipers 238,
239 and 240 before the second level of bank
terminals to which the switch wipers have
access. Relay 287 being slow-to-release main-
tains its armature attracted so long as step-
ping impulses flow through the Wlndmo of
stepping magnet 232, and thus maintains an
energizing circuit for the test relay 241
which may be traced from grounded battery
through the armature and “front contact of
relay 2387 and the winding of test relay 241
to ground. After the switch shaft is moved
upwardly one step the off normal contacts
249 close and establish a locking cirenit for
the test relay 241 which may be “traced from
grounded battery through the left-hand
armature and front contact of velay 231,
conductor 243, the right-hand armature and
hack contact of %condfuv stepping magnet
944, conductor 245, off normal contacts 049
and thence to grcund through the armature
and front contact and winding of relay 241.

Tollowing the transmission of the two im-
pulses, wLW 109 at the exchange X remains
ener 01;;()(1 md the current flom source 111
is &,u/a(hlq transmitted over the toll line I
and the thermionic relay ‘)01 and relay 275
remain steadily energized to maintain the
cireuit of line relay 296 closed. Relay 226
now being steadily energized holds open the
cireuit pre u’lonql v tr aced thr ough the wind-
ing of slow-to-release relay 2‘—3{ and the
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winding of stepping magnet 232 and after
an interval relay 237 retracts its armature
opening the initial energizing circuit of test
relay 241 and clesing at its armature and
back contact an initial energizing circuit
for the secondary stepping magenef 244,
This circuit may be traced from grounded
battery through the left-hand armature and
front contact of velay 231, conductor 243,
right-hand armature and back contact of
stepping magnet 244, conductor 245, off nox-
mal contacts 249, the right-hand armatire
and front contact of test velay 241, arma-
ture and back contact of relay 237, the left-
hand armature and back contact of stepping
magnet 244 and thence to ground through
Lh(, winding of stepping magnet 244. Step-
ping magnet 244 energizes in this circuit
and advances the switch wipers to the first
set of bank terminals in the selected second
level. If the trunk line terminating in this
first set of bank terminals is busy there will
be battery potential upon the test terminal
of this trunk and the test relay 241 will
therefore be maintained energized even
though its locking cireuit previously traced
through the right-hand armature and baclk
contact of stepping magnet 244 is opened
upon the energization of stepping magnet
244. The new locking circuit for test relay
241 may be traced from grounded battery
on the test terminal of the busy trunk, test
wiper 240, conductor 247, and thence to
ground thloufrh the right-hand armature
dnd front Contact and Wmdmo of relay 241.
Stepping magnet 244 which upon energiz-
ing opens its own circuit at its left-hand
armature and back contact and upon de-
energizing, causes the advance of the switch
wipers to the first set of bank terminals, now
re-energizes in view of the fact that test re-
lay 241 is still locked up, the cireuit of
magnet 244 oxtending as previously traced
from grounded battel\ at the left-hand
armature and front contact of relay 231
In this manner stepping magnet 244 con-
tinues to advance the switch wipers over
the hank terminals of the second level until
the terminals of an idle trunk extending
to a connector switeh 250 are encountered
when the locking circuit of test relay 241
is opened at the right-hand armature and
back contact of stepping magnet 244 to open
the circuit of stepping magnet 244,

Upon the de-energization of test relay
241 ‘a circuit is established for the switch-
ing relay 228 which may be traced from
greunded battery through the left-hand
armature and back contact of relay 241, con-
ductor 245, off normal contacts 242, the
right-hand armature and back contact of
1‘th 241, conductor 248 and thence Lo
ﬂrou*ﬂ throut)h the winding of relay 228

branch of this circuit estends from O‘T
aormal contacts 242 over conductor 247 to

test wiper 240 for connecting battery po‘cen-
tial to the multiples of test Terminal 246 of
the engaged tfunk to mark this trunk as
busy to all other selector switches having
access thereto. The energization of switch-
ing relay 2928 opens the circuit previously
traced through the windings of relay 226
and the Wlndlngs of polarized relay 225 and
O\tends the trunk conductors 229 and 230
over wipers 238 and 239 and bank teunumls
21() and 251 of selector switch 200 to the
windings of line relay 252 of the connector
switch ’5(\ and polarized relay 225 and
hne relay 252 now energize in ¢his circuit,
At its 11ght hand armature and back contact
switching relay 228 opens the circuit pre-
\‘iousl\;‘ traced through the windings of
slow-to-release 1el‘w 937 and the primary
stepping magnet 232 to prevent the false
energlzation of steppmo magnet 232 due to
the de-energization of 1‘ehy 226 when its
windings are disassociated from trunk con-
ductors 229 and 230. The circuits ab the
exchange Y are now in condition to receive
the last two digits of the number of the
called subscriber’s line for setting the wip-
ers of the conuector switch 250  upon the
terminals of this line.

The current flowing through the windings
of line relay 252 of connector switch 250
and through the windings of polarized
supervisory relay 225 is still in such a di-
rection as to maintain the armature of polir-
zed velay 225 attracted against its lower-
most contact thereby maintaining current
from the source 233, connected over the toll
line for continuing the illumination of
supervisory lamp 136 at the toll operator’s
cord ciremt.  Line velay 252 of the connec-
tor switeh functions in the well known man-
ner to cause the wipers of the connector
S\"itch to be stepped vertically in response to

the diglt five to ihe 5th level of bank termi-
na]s and then rotated six steps to the 6th set
of terminals in this level. Following the
transinission of the digits of the number of
the called subscriber, ‘the toll operator re-

stores the dialing key 102 thereby disconnect- -

ing the impulse tmnsmlttmo mechanism 137
from the sleeve conductor “of the cord cir-
cuif. The setting of the wipers of the con-
nector switeh 230 upon the terminals of he
desired line and testing of the live take
ph(*e in the nsual manner.

The opuatm now proceeds to apply ring.-
ing (‘mlent (o the outgoing terminals of the
ioll line for ringing the bell at the substa-
tion of line B by throwi g the usual ring-
ing key (not shown) associated with the
cord evcuit.  Ringing current now flows
through the wmdm'r of ring-down relay 138
which relay hecomes energized closing a cir-
cuit for relay 139. The circuit of relny 139
may be traced {rom grounded battery
through the windix 1g of 1e1a§ 139 and thence
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to ground through the armature and front
contact of relay 129. Relay 139 upon ener-
clizing attracts its armature thereby shunt-
me the resistance element 116 in the cir-
cuit extending from the source of current
111 through the primary winding 112,
whereupon the current flowing thlounh the
winding 112 is increased thezeby increasing
the current flowing through the input cir-
cuits of thermionic relays 201 and 209 at the
exchange Y. Thermionic relay 209 now re-
ceives sufficient current to respond so that
current flows in its output circuit from the
plate through condenser 254 and alternat-
ing current 1th 55. Relay 255 upen en-
ergizing closes a circuit for ringing relay a

236 e\tendmo from arounckd bmtteLV
through the wmdmf‘ of relav 256, conductor
257 and thence to ground at the armature
and front contact of relay 255. Relay 256
energizes in this circuit and at its armatures
and back contacts opens the circuit extend-
ing from the incoming end of the toll lins
Lhrouah the contacts of rel ay 273, over con-
ductors 229 and 230 to the wipers of con-
nector switch 250, and at its armatures and
front contacts establishes a circnit which
may be traced from the source of ringing
current 258, the inner armature and front
contact of relay 256, the armature and front
contact of relay 275, conductor 230, the in-
ner left-hand armature and front contact ot
relay 228, wiper 239 and terminal 251 of
selector switch 200, wiper 259 and bank ter-
minal 260 of connector switch 250 thence
over the subseriber’s line and through the
bell at the substation thereof and returning
through bdn]\ terminal 261 and wiper 9262
of connector gwitch 230, terminal 249 and
wiper 238 of selector gwitch 200, the outer
left-hand armature and front contact of
ringing relay 256 to ground.

TFollowing the application of ringing cur-
rent and upon the response of the called sub-
seriber, relay 263 at the connector switch be-
comes energized and by attracting its arma-
tures vreverses the battery connections
through line relay 252 of the connector
gwitch to the circuit previously traced ex-
tending through the windings of polarized
refay 225, The current now flowing
through relay 225 is in such a direction thiat
its armature is attracted against its upper
contact thereby opening the civeuit of relay
224 and i Hconnef'tm«r the source of currvent
233 from the primary transmitting w inding

234, At the originating C\le’wo X tho
thermionic relays 120 and 121 are now de-
prived of (uuenf in their input cirveuits and
relavs 127 and 130 theleupon de-energize.
The de- energization of relay 127 (hcconncd“
the shunt previously traced from around re-
sistance element 110 thnleby m(*reusmv the
resistance of the sleeve cirenit extending
through the winding of marginal supervi-

el

7

sory relay 103 whereupon relay 103 de-ener-
gizes to open the circuit of lamp 136 to sig-
nal the toll operator that the called sub-
seriber has responded

The talking circuit extending from the
exchange X fo the line of subscriber B may
be traced over the heavy conductors 140, 141,
207 and 206 to the exchange Y and thence
J‘rmwh armatures and back contacts of re-
lay %6 conductors 229 and 230 to the line
or;’f the called subscriber, the called sub-
scriber receiving talluno current at the
connector switch th'OHOh the windings of

elay 263. Voice cument\ are allowed to
pqss freely through the high pass filter 142

{ the exchange X and the high pass filter
”’G( at the exchanoe Y but due to the tun-
ing of tuned cucults 118 and 205 at the cut-
going and incoming ends of the toll line the
Voice currents are not transmitted through
the circuits 113 and 204 respectively.

Upon the termination of the conversation
%Om the calling and the called subseribers
estore their receivers to their respective
s‘-,‘ltch hocks. At the exchange X the toll
operator is given a disconnect. signal upon
the restoration of the calling subscriber’s
receiver to its switch hook in the well known
manner. Upon the restoration of the called
subscriber’s receiver to its switch hook relay
263 becomes de-energized and reconnects bat-
tery through the W1ndmgs of line relay 252
to the cireuit extending through the wind-
ings of polarized relay 995 in such a manner
that the current flowing through the reiay 225
now flows in such a direction as to canse this

elay to attract its armature against its lower
(()nt‘tct The cirvcuit of relay 224 ig again es-
tablished and current from the source 238 is
again transmitted over the toll line Li to the
originating exchange where thermionic re-
Tays 120 and 121 again respond to cause the
energization of 1elaw 12” and 130. Relay
127 upon energizing reconnects the shunt
around resistance element 110 thereby caus-
ing the energization of marginal supervisory
1'91;1}[ 108 at the toll operator’s cord circuit
to close the circuit of supervisory lamp 136.
The toll operator noting the illumination
of the supervisory Lnnps of her cord cir-
cuit withdraws the plug P from the jack J
thereby opening the (n‘cmt previously traced
over the Tee\p coniac(s of the plng and jack
through the windings of 101(1.‘,8 108, !0., 108
and 109. The de-energization of wLLy 104
ypens the tip strand of the cord civeuit, the
dg cnu'nlmtmn of relay 103 opens the ¢ il(nit’
of supervisory lamp 136 and the de-energi-
zation of relay 109 disconnects the source “of
current 111 from the transmitting circuit
ineluding the primary winding 112. Relay
108 in releasing reconnects the conductor
leading to the automatic switching appa-
a‘ms at demnoe X in preparation for the
eceipt of a call from exchange Y. Alber-
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nating current now ceases to flow over the

toll line from the originating exchange X to

the distant exchange Y and relay 913 at the

o‘:ch ange Y is now deprived of current and
le-energizes.

Relay 212 upon de-energizing opens the
cirenit p"”"lOUS]V traced e: tﬂnfhao “through
the windings of velg vs 214 and 275. Rehy
275 upon de-energizing opens the circuit
previously traced uhrmwh windings of relays
225 and 252 whereupon ‘the connector switch
is restored in the well known manner. The
de-energization of relay 213 at its back con-
tact closes a circuit for restoring the selector
switeh 200 which may be traced from ground-
ed battery through the winding of release
magnet 264 of the Y selector switch, off norma
contacts 265, conductor 286 and thence to
eround at the armature and back contact of
LGLI" 213. The release magnet 264, upon
energizing, causes the release of the selector
switch in the well-known wmanner, which
switch, upon reaching its normal posfmon
openc' fhe off normal contacts 265 and 242 2,
thereby opening the previously traced cir-
cutt thr ounb the winding of release magnet
264. TRelay 214, upon “de- -energizing, “dis-
connects battery potential from sleeve 218
of the jack J7 and opens the circuit previous-
Iy traced through the drop signal 221, theye-
by removing the busy condition from the
outgoing terminal of the toll line L at the
ey c‘mnoo Y. The apparatus employed in
the establishment of the connection is now
entirvely restored to normal.

The establishment of a connection from
the exchange Y over the toll line I. to the
exchange 20 is attained in exactly the same
manner as hereinbefore deseribed in connec-
tion with the establishment of a connection
from exchange X to exchange Y, the appa-
ratus at the two ends of th“ toll line being
identical and functioning in exactly the same
manner (m fmtﬂ‘oing and incoming calls.

While the Invention has been illustrated
as operating upon a full mechanical basis at
the incoming ends of the toll lines, it is to
Le understood that the selector switches in
which the toll lines terininate may equally
well extend the toll lines to jacks appearing in
manual operators’ positions so that toll con-
nections might then be extended frem the in-
coming ends of the toll lines semi-automati-
cally.

Furthermore, the invention is not to be
considered ag limited to the use of alter-
nating current of any specified frequency as
any suitable fre equency of current may be
cmployed.

What 1s (,Llimed is:

1. In a telephone system an originating
exchange, a dlqtf\nt exchange, » sub cr1ber S
line terminating in said distant exchange,
a trunk line extendmﬂ between said ex-

chanoes automatic switching mechanism at

eaid distant e\cnanve associated with the in
commg end of said trunk line for eXLendmg
a connection from said trunk to said sub-
seriber’s line, a control circuit for said
switching mbcharnsm. a rehy for controlling
sald cu'cmt, a cord circuit at the originating
exchange for connection with said trunk llm,
means operative cver the sleeve conductor of

said cord circuit upon connection with sa id
trunk line for causing the application of al-
ternating e u‘rent to said trunk line for en-
ergizing “caid rels lay, an impulse transmitting
means associated with the sleeve conductor
of said cord circuit for thereafter interrupt-
ing the application of said current for oper-
(Ltmg said relay while said cord cireuit and
said trunk line ave interconnected to control
said %Witchino mechanism.

2. In a telephone system, an originating
xchange, a distant exchange, a subseriber’s
line terminating in the said distant ex-
change, a trunk line extending between said
(r\'chfmgos automatic switching mechanism
at the said distant exchange associated with
the incoming end of said trunk linc for ex-
tending a connectlon from said trunk line to
said subscriber’s line, a control circuit for
said switching 1 mechanis sm, a relay for con-
trolling said circuit, means operutlve upon the
seizure of said trunk line at the originating
exchange for applying alternating current
to said trunk line for causing the energiza-
tion of said relay, means at said distant ex-
change responsive to the energization of said
1'e1‘1v for transmitting alt eln‘.tlno uu‘rent
from said distant e\ohanoe over said trunk
line to said originating excha ange, and nmeans
at said originating exchange responsive to
gaid current for producing a dialing signal.

3. In a telephone system an originating
exchange. a distant exchange 2 snbseribers
line tel‘H‘ln“ttlDO in said distant exchange, a
trunk line e\Lendmw between said e\chanoee,
automatic sy 71tchmo mechanizm at said dis-
tant exchange associated with the i incoming
end of said trunlk for extending a connee tion
from said trunk line fo said =ubscriber’s
line, a control circuit for said switching
mechanism, a relay for confrolling said cir-
enif, a cord circuit at said originating ex-
change for connection with said ik line,
supery isory signal associated with said cord
cireuit, means operative upon connection with
said trunk line for 2 applying alternating cnr-
reat to said trunk lme for ca wsing the ener-
gization of said relay, and means vesponsive
to the energization of said relay for uansnnt-
ting alter nfxtmo current. over said trunl line
from said distant es xchange to said originat-
ing exchange for operating said supervisory
51gna1

4. In a telephone system an originating
exchange, a distant e\chanore, a subscriber’s
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line terminating in said distant exchange, a
trunk Iine extending between said exchanges,
automuatic switching mechanism at said dis-
tant exchange associated with the incoming
end of said trunk line for extending A con-
nection from said trunk line to said sub-
scriber’s line, a control circuit for said
switching mechanlsm. a.relay for controlling
said mrcmt means at said digtant exchange
for ‘L}_)pl_\'mg ringing current to said cub-
scriber’s line, means operative upon the seiz-
ure of said trunk line at the originating ex-
change for applying alternating current to
said trunk line Zor causing the energization
of said relay, means for thereatter interrupt-
ing the application.of said current for oper-
qtma sald relay to control said switching
mechanism, and means at said orlmna’rmcr
exchange for increasing the stre nﬂth of said
altelnahncr current for opemtmg said ring-
ing current applying means.

5. In a telephone system an orlomatmo
exchange, a dlstant exchange, a subscriber’s
line terminating in said distant exchange, a
trunk line e\fendmcr between said ex clxﬂnge%,
automatic swmchm(r mechanism at said orig-
inating exchange associated with' the incom-
ng end of said trunk line for exter ending a
connection from said trunk line to said sub-
scriber’s line, a control ecircuit for said
switching mechanism, a relay for controlling
said circuit, a cord circuit at said originat-
ing exchange for connection with said frunk
line, a - supervisory signal associated with
said cord circuit, means operative npon con-
nection with said trunk line at the originat-
ing exchange for applying alternatmcr eur-
rent to said trunk line for caus iing the ener-
gization of said relay, impulse transmitting
means associated with said cord cireuit for
thereafter interrnpting the application of
said current for operating said relay for
controlling said SW1tch1n0' mechanism, and
means at said distant exch‘lnve responsive to
the response of the called subscriber for
transmitting alternating current over said
trunk line to said orlgmatlncr exchange for
controlling said supervisory signal.

6. In a telephone system, two exchanges,
subscribers’ lines terminating in each of said
exchanges, a two-way trunk line extending
between said exchanges said trunk line ter-
minating at each exchange in an outgoing
terminal and an incoming terminal, said in-
coming terminal having associated there-
with automatic switching mechanism for ex-
tending connections to said subscribers’ lines
terminating in  the associated exchange,
nmeans at each exchange for seizing the ont-
coing terminal of said trunk line and for
thereafter transmitting impulses of alter-

nating current over said trunk line for con-
trolhno' the switching mechanism at said
other exchange and means at each exchange

O

for simnltaneously transmitting impulses of
alternating current over said frunk line for
supervising the establishment of the connec-
tion.

7. In a telephone system an originating
exchange, a distant exchange, a trunk line
extending between said exchanges, said
trunk line ha ving two branches at its incom-
ingend,autom atics x"mcmng mechanism agso-
ciated with one of said branches, means at
said onomatmo exchange for tmnsmlt’mno
impulses of qltern tlng current over said
trunk line for controlling said switching
mechanism and for controlling supervision
of the connection, a filter in one of said
branches for attenuating sald impulses of
alternatino current but transmitting cur-
rent of voice flequencv without attenmtlon
and a tuned circuit in said other branch
tuned to respond only to current of said
switch controlling and supervisory fre-
quency.

8. In a telephone system an originating
exchange, a distant exchange, a subscriber’s
line terminating at said distant exchange,
a trunk line extending between said ex-
changes having two branches at its outgoing
and incoming ends, automatic sw Ltchmp_
mechanism associated with one bramch of
said trunk line at said distant exchange for
extending connections from said trunk line
to said subscriber’s line, a control circuit for
said switching mechanism, a relay for con-
trolling said circunit, a cord circuit at said

oridlnatlno e\chqnoe for connection with

said trunk line, means operative upon con-
nection with said trunk line for a,pplylng
alternating current to said trunk line for
causing the energization of said relay, a
supervisory si On‘ll associated with said cord
circuit, 1mpulse trammlttmo means asso-
ciated with said cord eircuit for thercafter
interrupting the application of said current
for operatlno said relay te control said
switching mechanism, means at said distant
exchange under the contrel of said called
subseriber for transmitting alternating cur-
rent over said trunk line to said mlomat]nor
exchange for controlling said supervisory
signal, a filter in one branch of said trunk
line at each exchange for attenuating said
alternating current but transmitting cur-
rent of voice frequencies without attenua-
tion, and a tuned circuit in the other branch
of said trunk line at each exchange respon-
sive only to said alternating current.

9. In a telsphone sys stery an originating
exchange, a distant exchange, a subscriber’s
line terminating in said distant exchange,
a trunk line e\tendlncr between said ex-
changes having two branches at its incom-
ing end automanc switching mechanism at
said distant exchange associated with one
branch of said trunk line for extending a
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connection from said trunk line to said sub-
seriber’s line, u control cirenit for said
switching mechanism, a relay for control-
ling said cireuit, means at sald originating
exchange operative upon the seizure of said
trunk line for applying alternating current
to said trunk line for causing the energiza-
tion of said relay, means for thereafter in-
errupting the application of said current
for operating sairl rvelay to control said
switching mechanism, means at said distant
exchange for transmitting ringing current
to said subscriber’s line, a filter in one
branch of said irunk line for attenuating
said alternating current but transmitting
current of voice frequencies without attenu-
ation, » tuned cirenit in said other branch
responsive only to sald slternating current
and means at said originating exchange for
increasing the strength of said alternating
current for operating said ringing current
transmitting means.

10. In a telephone system an originating
exchange, a distant exchange, a subsecriber’s
line terminating in said distant exchange, a
trunk line extending betwean said exchanges
having two branches at its incoming end,
automatic switching mechanism at said dis-
tant exchange associated with one branch
of said trunk line for extending a connection
from said trunk line to said subscriber’s
line, a control circuit for said switching
mechanism, a relay for controlling said cir-
cuit, means at said originating exchange
operative upon the seizure of said trunk line
for applying alternating current to said
trunk line for causing the energization of
said relay, means for thereafter interrupting
the application of said current for operating
said relay to control said switching mecha-
nism, means at said distant exchange for
transmitting ringing current to said sub-
seriber’s line, a filter in one branch of said
trunk line for attenuating said alternating
current but transmitting without attenua-
tion, current of veice frequencies, = tuned
clreuit in said other branch responsive only
to said alternating current, means associated
with said tuned circuit responsive to said
alternating current of one strength for con-
trolling said relay, a second means asso-
ciated with said tuned circuit responsive to
said alternating current of increased
strength for controlling said ringing current
transmitting means and means at said origi-
nating exchange for increasing the strength
of said alternating current.

11. In a telephone system an originating
exchange, 2 distant exchange, a subscriber’s
line terminating in said distant exchange, a
trunk line extending between said exchanges
having two branches at its incoming end,
automatic switching mechanism at said dis-
tant exchange associated. with one branch
of said trunk line for extending a connec-

1,475,201

tion from said trunk line to said subscriber’s
line, & control circuit for said switching
mechanism, a velay for controlling said cir-
cuit, means at said originating exchange
operative upon the seizure of said trunk line
for applying alternating current to
trunk line for causing the energization of
said relay, means for thereafter interrupting
the application of said currvent for operating
said relay to control said switching mecha-
nism, means at said distant exchange for
transmitting ringing current to said sub-
scriber’s line, a filter in one branch of said
trunk line for attenuating said alternating
current but transmitting without attenua-
tion, current of voice frequencies, a tuned
circuit in said other branch responsive only
to sald alternating current, a thermionic re-
lay associated with said tuned circuit re-
sponsive to said alternating current of cone
strength for controlling said relay, z second
thermionic relay associated with said tuned
circuit responsive to said alternating current
of increased strength for controlling said
ringing current transmitting means and
means at said originating exchange for in-
creasing the strength of said alternating
current.

12. In a telephone system, an originating
exchange, a terminating exchange, a sub-
seriber’s line terminating in said terminating
exchange, a trunk line extending between
sald exchanges, automatic switching mecha-
nism at said terminating exchange asso-
clated with the incoming end of said trunk
line for extending a connection from said
trunk line to said subseriber’s line, a relay
for controlling said switching mechanism.
means operative upon the seizure of said
trunk line at the originating exchange for
applying alternating current to said trunk
line for causing the energization of said re-
lay, means ab said originating exchange for
interrupting the application of said current
for further controlling said rvelay while said
cord circuit and said trunk line are inter-
connected to cause the operation of such
switching' mechanism, means at said termi-
nating exchange responsive to the energiza-
tion of said relay for transmitting alternat-
ing current from said terminating exchange
over seid trunk line to said originating ex-
change, and means at said originating ex-
change responsive to said current for pro-
ducing 2 dialing signal,

13. In a telephone system, an eriginating
exchange. & terminating exchange, a sub-
seriber’s line terminating in said terminat-
ing ekxchange, a trunk line extending be-
tween said -exchanges, automatic switching
miechanism at said terminating exchange for
extending o connection from said trunk
line to said subscriber’s line, a control cir-
cuit for said switching mechanism. a relay
for controlling said circuit, a cord circuit
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Jt sald originating ex xchange 101‘ connectton

with said trunk line; a sapervisory signal
associnted with said cord civenlt, means
operative upon connection with said trunk
ine f Fing rirabing curient ’z‘Herﬁ‘m

forr caus he c"mvi'/*hc\n of =aid }e'uy
means pesponsive to the energiza Jb n of sald
1'@14\' for tr mslmtt ing

10
alternating (urrent
said trank line from said LU ‘minating
to said originating exchange for

said  snpervisory signal, and
wns at the originating c):cllcugn for inter-
pt:no sald mtmnatmo current applied to
said trunk line thereat “while said cord cir-
cuit and gaid trunk line are interconnected
to further control said relay for operating s
.nnl gwitching mechanism.

In a telephone system, an originating
'\'ch imge, a terminating e\changn, a. sub-
yiber’s line termmatmo in said terminat-
11;: 3_\(]1;11100, a trunk line extending be-
tween said exchanges, automatic switching
mee lmmsm at s 11(1 terminating exchange fcr
extending! a conneetion from sald tr unk L»
o snid subsceriber’s line, o control cireuit for
said switching mechanism, a relay for con-
trolling sald circult, means at said terminat-
ing exchange for applving alternating cur-
vent to said subseriber’s line, means opers-
tive npon the seiznre of a trunk line at the
eriginating exchange for applying =alter-
nating curren t to said trunk lme {'or causing
the energization of sald relay, means for
thereafter interrupting the application of
gald current while sald trunk line remains
seized for operating said relay to control
caid gwitching mechanism, and means at
said fmmndtmo e\ch‘moe for increasing
the %tlenrrth of said ‘thcrn%tmo- current for
operating said ringing current applying
means,

15. In a telephone gystem, an originating
exchange, a distant exchange, a subscriber’s
Tine terminating in sald distant exchange,
a trunk line c.\tendmo between said ex-
changes having two hranches at its incom-
ng ow] automatic switehing mechanism at
said distant (‘\Chall.‘)ﬂ assocl iated with one

branch of said trunk line for extending a
(ovwec!‘ion from said trank line to said sub-
seriber’s line, a control circuit for said
switchine mechanism, a relay for control-
ling said cireuit, means ab said originating
exchange operative upon the seizure of said
tronk line for applving alternating cur-
rent to said trunk llne for causing the en-
ergization of said relay, means at “aid dis-
tant exchange for transmitting ringing cur-
rent to said subscriber’s line, a filter in one
branch of said trunk line for attenuvating
said alternating curvent but transmit tm@;
without attenuation currents of voice fre-
quencies, -2 tuned circuit in said other
branch respongive only to said alternating
current, means associated with said tuned
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civenit yesponsive to said alternating current
one strength for controlling said relay.
%onﬂ means associated wrth C‘dld tuned
responsive
f mnere

of

t0 sald alternating cur-
ased strength for con*vol’m@
current transmitéing means.
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and means 2t sald originating exchang e -ﬁ
increasing the SU‘Onoth of said alterna tingy
current.

16, In g tele Dh()ﬂ(} sy stem, an orizinating

exchange, a distant exchange, a su L)%ﬂr'bm-
line terminating in s vid distant exchange,
trunk  line e:»:tendm') between said
changes, means at said distant exchange
“”m- interconnecting said trunk line and said
subscriber’s line, a relay for controlling said
nneaconmctlno means, means at said origi-
nating e dmn ge Opem‘cr'c upon the seizure
of said trunk line for m)vﬂymo alternating

ox-

current to said trunk line for energizing
said relay, means at said distant e\dmnﬂﬂ
for transmitting vinging current to said

stibseriber’s lmen a tuned circuit at said
distant exchange ,msom ated with said Lrun}
Iine responsive to said alternating current,
a thermionic relay associated with said
tuned circult responsive to said alternating
current of one strength for controlling said
relay, a second thermionic relay associated
with sald tuned circuit responsive to said
a?tu' ating current of increased strength
for controlling said ringing current trans-
mitting me ans, and means at said originat-
ng e\chwnoe for increasing the ,strenO‘th of
sa1d aiternabmo current.

17. In a Lelenho‘le system, an originating
exchange, & dis stant exchs ange, a subscriber’s
line terminating in said distant exchange, a
trunk line extuldlng between said exchanges
having two branches at its outgoing and in-
coming ends, automatic sw1t0hwp mecha-
nism associated with one branch of said
trunk line at sa 1(7 dlstant exchange for ex-

tending connections from said tr unk line to
suid subscriber’s line, a control civcuit for
said switching mechanism, a relay for con-
trolling said m,rcmt, a cord cirenit at said
originating exchange for connection with
said tromk line, means operative upon con-
nection of said trunk line for applying
alternating cmient said trunk line for
causing the energization of said relay, a
supervisoly signal ‘19%001 tted  with  said
cord cn‘cui"t, impulse transmittine means
associated with said cord civeuit for ap-
plving alternating current of ancther fre-
quency to said trunk line for controlling iho
switching mechanism, means at said distan
exchange “ndm ]*e control of tho calling
ransmitting alternating cur-
over m“(« h unk line fo m]d ormmatmﬂ*
exchange for contro olling ‘the supervisory
ignal, a filter in one branch of said trunk
at each exchange for attenuating the

cbd-

rent,

line
current of the supervisory ﬁ"equency but
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hmcrm“rmo Wl 1 wut ¢ ttemmtlon current of
the switch controllin tr“quuxr‘y, and o
h.mﬂ" civenit in the Nhor branch of the

trunk line at mch exchange responsive only
pervisory frequency.

in a telephone exchange system, an
originating excha nge, a distart exchange, o
sitbseriber’s Tine terminati ng in said distant
cxchange, a trunk line extending between
eaid exchanges having two branches at its
incoming end, antomatic switching mecha-
nism at said Ustant exchange asscciated
with one branch of said frunk line for ex-
tending a conunection to said subseriber’s
line. a control circuit for said switching
mechanism, a relay for controlling said cir-
cuit. means at said f)rmm‘umo exchange
operative npon the seizure of said trunk line
4’or ~vm'ymO‘ alternating current of a cer-
tain frequency to said trunk line for ener-
;;1/111;1‘ said rels y; eans tor \pplymof cur-
x'enf m another frequency to said trunk line
for also causing the operation of said relay
{0 control said gwitching mechanism, means

at said distant exchange for transmitting
nn_ms current to said subscriber’s line, a

flter in one branch of said trunk line for at-
tenuating said first mentioned alternating
cuvrent but transmitting current of the sec-
ond mentioned frequency without attenua-
tion, a tuned circuit in said other branch re-
sponsive only to said first mentioned alter-

nating current, and means at said originat-
ing e\channe for increasing the streimth of

1,475,201

sald alternating current for operating said

ungmg current t?"msrmtunw net tlb

19. A transmission cireuit, a plurality of
thermionic devices having uqmt circles con-
nected to gaid transtaission cireuit and h
ing separated outpui circuits, an uent
associated with each of said oulput Pts,
o source of current, switching ieans for
impressing current from said source 1HHoN

said transmission circuit to operate one of
said devices and thereby control the asso-
ciated element, and additional switching
means for inereasing the intensity of the
current from said source te operate a plu-
rality of said devices and theveby control
the associated elements,

20. A transmission circuit, a pluvality of
thermionic devices connected to said trans
mission circuit, a source of current, switch-
ing means Ior c“nnecmm said source to said
transmission circuit to operate a plurality of
said thermionic devices and regulating
means to vary the intensity of the current
from said source to operate one of said
thermionic devices singly.

21. A {ransmission circuit, means for sup-
pl jino currents of different int ensity there-
to, and a plurality of thermionic devices as-
sociated with said circuit and selectively
opera able by said currents.

In teqtimony whereof, I have signed my
name to this spemfcntmn this 15th day of

December 1920.
JOHN F. TOOMEY.
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