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TELEPHONE SYSTEM. 

Application filed June 29, 1925. 

This invention relates to telephone sys 
tems and more particularly to improvements 
in two-way straightforward toll line sys 
tenns. - 

5 In toll line systems generally it is neces 
sary to provide toll line equipment to handle 
different kinds of traffic, such as “through” 
connections, “repeater' or “delayed' opera 
tors' connections, and service for these va 

10 rious types of connections in both directions 
over the same toll line. 

It is an object of this invention to provide 
a greatly simplified two-way straightfor 
ward toll line circuit arranged for use in 

15 systems requiring these various kinds of 
traffic. 
Another object of this invention is to pro 

vide such a two-way straightforward toll 
line circuit that may also function satisfac 

20 torily with different types of “through” con 

25 toll line circuits of the same kind. 

necting circuits, such as a connection in 
cluding a ringdown toll line, a Switching 
trunk or a “built-up' connection including 
one or more other two-way straightforward 

To attain these and other objects of the 
invention, there is provided in accordance 
with one feature thereof means for prevent 
ing false signaling when the straightfor 

... ward toll line circuit is connected through a 
special operator's position such as a repeater 
or delayed operator's position. In case the 
call originating operator, i. e., the one origi 
naily connected with the straightforward 

y - 

- 

35 to line circuit for the extension of a con 
nection therethrough, disconnects before the 
special operator, false signals are prevented 
from being sent back over the toll line to the 
incoining end thereof for it is evident that 
ordinarily, a signal would be transmitted to 
indicate that a connection in the opposite di 
section was desired when the outward end 
{{ the toll line is connected up. This fea 
tive also includes means for preventing the 
saine kind of false signals from being trans 
hitted from the call originating end of the 

toll line in case the special operator discon 
nects before the call originating operator. 
Another feature of the invention is the 

Serial No. 40,237. 

provision of means in the two-way straight 
forward toll line circuit whereby in a built 
up connection, which includes one or more 
such Straightforward toll line circuits in 
series, complete switchhook supervision 
from the called subscriber's station is ef 
fected, i.e., if the called subscriber operates 
his switchhook to recall the originating op 
erator, a signal at the outward end of the 
iii'st straightforward toll line circuit in the 
connection responds. 
Another feature of the invention is the 

provision of means in a two-way straight 
forward toll line circuit, whereby in built 
up connections or connections involving but 
a single straightforward toll line disconnect 
signals are simultaneously operated in the 
straightforward toll line circuits involved 
and at any circuit connected to the last 
straightforward toll line circuit in the con 
nection, when the originating operator dis 
connects. Another feature of the invention 
is the provision of means in a two-way 
straightforward toll line circuit whereby, if 
a connection intended for a special operator 
has been transferred from the inward op 
erator's position to this special operator's 
position, a tone is transmitted back to the 
call originating operator's position until the 
special operator answers the call. 
The invention has been illustrated in the 

accompanying drawings, in which Fig. 1 
shows the circuit arrangement at one end of 
a two-way straightforward toll line with a 
portion of a standard cord circuit at the po 
sition of an operator originating a call; 
Figs. 1, 1’, and 1 show respectively a ring 
down toll line, a switching trunk and the 
outgoing end of another straightforward 
toll line to which type of connecting circuit 
the calls incoming over the toll line shots in 
in Fig. 1 may be routed; Fig. 2 shows a ci 
cuit arrangement at the opposite end of Said 
straightforward toll line shown in Fig. 1 
and portions of the various types of conect 
ing circuits whereby the toll line may be ex 
tended beyond this point, such as a ring 
down toll line, shown in Fig. 2, a switch 
ing trunk, shown in Fig. 2", and the out 
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going end of another straightforward toll 
line shown in Fig. 2. 

Referring now to the di'awings in general, 
toll connections inay be extended from an 
originating operator's position OB by in 
Serting plug 1 into a multiple jack 2 of a 
straightforward toll line equipment at an 
office A, through the toll line proper T lead 
ing to the straightforward toll line equip 
ment at an office B, where at an inward Op 
erator's position 1B the connection may be 
extended by insertion of plug 100 into jack 
101 to a ringdown toll line 102 or into jack 
103 of a switching trunk 104, or into jack 
105 of another straightforward toll line 106. 
If the call is intended for a special opera 
tor's position the connection may be extend 
ed from a jack such as 107 to a repeater op 
erator's cord, or from a jack such as 108 to 
a delayed operator's cord. On the other 
hand, if a connection is desired in the oppo 
site direction, i. e., from office B to office A, 
the connection may be extended from an 
originating operator's position in the office 
B. The operator may insert her plug into 
jack 109 to connect with the toll line T to 
office A and from there the extension may 
then be made in the same manner as the ex 
tension of a connection from office B beyond, 
i. e., through plug 5 at the inward opera 
tor's position 1B to the various types of 
connecting circuits or through jack 7 or 8 
to special operator's cords. 
To fully understand the functioning of 

the invention, as represented in these draw 
ings, it is deemed sufficient to describe in de 
tail the extension of a connection in one 
direction only and first, how the straight 
forward toll line circuit illustrated operates 
when a call originates through the oper 
ator's position OB and extends through the 
toll line T to a ringdown toll line 102 or a 
switching trunk 104, or another straight 
forward toll line circuit 106 and, second, 
how it functions if the connection is ex 
tended from the toll line T to a repeater or 
delayed operator's position through jacks 
107 or 108. 

Referring then to the drawings in order 
to extend the connection from the originat 
ing operator's position OB, the first action 
will be to insert plug 1 into jack 2. A cir 
cuit, will then be completed as follows: 
fron battery, winding of relay 11, winding 
of marginal relay 12, sleeve contacts of plug 
1, jack 2, upper armature and back contacts 
of relay 13, partly through the upper high 
resistance winding of relay 14 to ground, 
but primarily through the lower low resist 
ance winding of relay 14 to ground at the 
lower armature and back contact of relay 13. 
The operation of relay 14 closes an 

obvious energizing circuit for relay 15 at its 
upper armature and front contact and the 
operation of relay 15 closes an energizing 

circuit for husy signal 6 associated with 
jack 2, busy signal 17 associated with jack 
and busy signal 18 associated with jack S, as 
follows: battery, upper outer airmature and 
front contact of relay 15, windings of sig 
nais 16, 17 and 18 in series to ground. The 
operation of relay 14 also closes a circuit for 
relay 20, as follows: battery, winding of re 
lay 20, upper ar}nature and front contact of 
relay 14 to ground. The operation of relay 
20 disconnects the inward end of the toll 
line leading to the inward operator's posi 
tion 1B at this office and terminating in 
plug 5, and connects the toll line to jacks 2, 
7 and 8 at the outward operator's position 
OB and the repeater and delayed operator's 
positions respectively. The operation of re 
lays 14 and 20 close a circuit for the opera 
tion of relay 21 as follows: battery, upper 
Outer al'mature and front contact of relay 
20, upper winding of relay 21, lower outer 
armature and back contact of relay 22, up 
per armature and front contact of relay 14 
to ground. Relay 21 in operating provides 
a connection for current from a 120-volt, 
battery source to a circuit leading to the 
office B, as follows: 120 volt battery, arma 
ture and front contact of relay 21, middle 
winding of relay 25, a composite leg (over 
the tip conductor) of toll line T, through 
the network enclosed in box 26, through the 
corresponding network 126 at the opposite 
end of the toll line T, the middle winding 
of relay 125 to ground at the armature and 
back contact of relay 121. Relay 25 at the 
originating end of the toll line does not op 
erate at this time since approximately equal 
current flows through the differentially con 
nected middle and right hand windings of 
this relay to ground at the armature and 
back contact of relay 121 and at the opposite 
end of the right hand winding of relay 25. 
However, relay 125 at the distant end oper 
ates and provides a circuit for the operation 
of relays 113 and 110. The circuit for relay 
113, is as follows: battery, winding of relay 
113, upper inner armature and back contact 
of relay 122, al'mature and front contact of 
relay 125 to ground, while the circuit for 
relay 110 is as follows: battery, winding of 
relay 110, lower inner armature and back 
contact of relay 115, armature and front 
contact of relay 125 to ground. The opera 
tion of relay 113 by opening the connection 
between its upper armature and back coin 
tact disconnects the sleeve circuit of the 
multiple jack J.08 from ground through the 
windings of relay 114, in Order to prevent. 
interference in case an outward operator at 
office Battempts to extend a connection over 
the toll line in the opposite direction by in 
serting her plug in jack 108. The operation 
of relay 110 closes a circuit for making the 
outward end of the toll line at this office 
busy. This circuit is as follows: battery, 
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upper almature and front contact of relay 
110, upper make-before-break contacts of 
relay 115, signals 116, 117 and 118 in series 
to ground. The operation of relay 110 also 
closes a circuit for the lighting of the line 
lamp 129 associated with the plug 100 at the 
inward operator's position 113 as follows: 
battery, upper armature and front contact 
of relay 110, upper outer armature and back 
contact of relay 122, lower outer al'mature 
and back contact of relay 127, lower outer 
armature and back contact of relay 12S, 
lower inner armature and back contact of 
relay 127, lamp 129 to groun. The light. 
ing of this lamp notifies the inward operat ();' 
at the 13 position that the extension of a 
connection is desired on this toll line. 
The operation of relay 1() further closes 
Spervisory bridge circuit a cross the ti) 

ind ling conductors of the toll line. This 
priviere including a winding of relay i3). 
may be traced as follows: from the tip ('on 
ductor, through the upper winding of re 
tardation coil 131, upper outer armature and 
back contact of relay 132, lower al'mature 
and front contact of relay 110, left hand 
winding of clay 130, lower winding of re 
ta'dation coil 131 to the ring conductor. 
The purpose of this bridge for supervisory 
functions will be apparent as the description 
proceeds. The operation of relay 110 also 
closes an energizing circuit fol' relay 133 
fron battery at the uppel' arinafure an: 
front contact of this relay through the uppe," 
olite!' a nature and lack contact of l'eiay 
i22, lower outer ariaat are and back contact 
of Felay 12, lower winding of relay 33 to 
groud. The operation of relay 133 closes 
conjections at its a Finities and front con 
tacts to a call sequence circuit, indicated 
with a box i-43 and which is of the well 
lili own type for assigning the ill Ward op 
erator's telephone circuit to busy toll lines 
in succession. The actual connection of the 
opei'ator's telephone circuit to this olt line 
will be described later, The last action pro 
(uced by the operation of relay () is: the 
closing of a circuit for relay 135, as follows: 
lattery, upper armature and front contact 
of relay ( (), upper outei' anniture and back 
contact of relay 122, lower oute' a 'nature 
and back contact of relay 12, tippel' Outer 
a rulature and back contact of 'elay 28, 
uper winding of 'elis' 35 to groil. The 
operation of relay 13, replies a conjectioi 
at its armatures and front ('o at acts frt in a 
source of tone citeit i? to the ip ahi 
ring conductor's of lic i? iiie and a toile 
f'(;; this sold "ge the 'efore now 
initied over the to iiie T to the origina - 
ing operator at position OB in of ice A to 
indicate to this operator that the call has 
been registered at the iiward ope: tors :)- 
sition 1B at office B and that the operator 

s 

C. E3 's- 

B 

at this latter office is not yet free to answer 
the call. 
When the inward opei'ator at 113 is avail 

alle for the call on this particular toll line, 
the call sequence circuit 143 such as shown 

described in Patent No. 1.578.651, 
granted March 30, 1926, to X. M. Fetzer, 
functions and furnishes a connection to 
ground over lead 137 for the operation of 
relay 12s, as this le! is connected to one 
te:"thinai of the widing of 'elay 128 While 
fire other tailinal is connected to battery. 
Ys relay 2S operates, the circuit for i'elay 
3, is Poker : ; i.e. upper oute: a 'nature 

a back conict of relay 2S and conse 
cently relay 135 is ireleased inst the tole 
silipied to the originating Operator is 'e- 

'ed on the toll lie which is now 
ferred to the B operatoi's telephone set 
at the inner upper and lower' & 'natures () 
rty 128. The reno y : Of the to i? f 

a list 

a 3 

i" () 

tle toll line indicates to the originating () 
Prior that the distant operato' is rea (ly 
SWe. 

The operation of rely 128 also lieks tie 
energizing circuit for amp 129 at the lower 
ote: ariati: l'e and ), ("k c{) intact of 'ell 
1:28 and transfers the circuit for the lap 
through an interipter it to bittery at the 
firot contact of this armature. So that the 
lam 129 will now be alternately lighter 
and extinguished to indicate to the i W.' 
operator that her telephone set is connected 
to this particular toll ill:e. 
The originating operatt' now ti'ns its 

the details of the call to the iiwari ()- 
rator, who their insei's jug (){} into jack 

101, assuming that the connectic legie is 
to e extended over a iiigi own to inc 2 
to le desired subscrib{i. The condition of 
the sleeve circuit on a ring lown toll line if 
idle is such as to cause lie operation of relay 
142 and marginal relay 39 over the follow 
ig circuit: fron battery, per outer a 'hi:- 
tire and back contact of 'city 14), withiing 
of harginal relay 1:39, winding of 'ely 1-12, 
sleeve terminals of plug {}() and jack 101 
to round on the sleeve of the ring down toll 
life. The operation of relay 14:2 cioses an 
elergizing circuit to rely 2 is follow: : 
battery, upper inner a 'natire and back con 
tet of relay 140, up; e, winding of relav 
4:27, a 11:1e ::: {{ i to contact of rely 
14:2 to ground. The operation of relay 127 
it ansfers the tip conductor of the toll lie 
'' from the slal busy test lear 'h', url the 
plig 1 ()() and it cl: () he tip condictor 
of the toll line 10:2. ; also contects tie 
ri's: contic to fi'i in the (ill line ();2 throaigi 
he jack 101 and lig 10) to the toll lie T. 
A further action on the part of relay 12, 
is to open the circuit for lamp 129 from the 
interrupter 141 so that this lamp is now ex tinguished. 
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The operation of relay 127 also opens the 
circuit for 133, which now returns to no 
inal and on the release of relay 133 the 
ground from the call sequence circuit at 143 
for the operation of relay 128 is removed, 
so that relay 128 is now also released and 
the inward operator's telephone set is, there 
fore, set free from this particular toll line 
and will be automatically connected to some 
other toll line on which a call may be wait 
ing, in accordance with the well known func 
tioning of call sequence circuit at 143. 
The operation of marginal relay 139 pro 

vides a circuit for the operation of relay 132, 
as follows: battery, upper inner armature 
and back contact of relay 140, winding of 
relay 132, lower armature and front contact 
of marginal relay 139 to ground. This mar 
ginal relay also opens at its upper al'mature 
and back contact a point in a circuit for the 
lower winding of relay 121, the purpose of 
which will hereinafter be described. Relay 
132 opens the bridge circuit across the tip 
and ring conductors if the toll line at its 
upper outer armature and back contact; this 
bridge having previously been closed at the 
operation of relay 110, but as it is not needed 
in this type of connection the purpose of 
relay 132 becomes clear. 
The inward operator may now ring the 

ring down toll line operator at the distant 
end by the operation of key 144 and when 
this key is operated ringing tone is trans 
mitted over the toll line T back to the orig 
inating operator, as an indication that the 
connection is being established. The circuit 
from the tone source 145 is connected to the 
ti) and ring of the toll line at the make 
before-break contacts of key 144. The orig 
inating operator now listens in to follow the 
establishing of the connection and when the 
called subscriber answers the connection be 
tween the calling and called subscribers may 
be established in the usual manner. 

If the originating operator desires for 
some reason or other to rering a wanted 
subscriber, she may operate the ringing key 
associated with her toll cord in the usual 
manner, which transmits ringing current 
over the toll line to office B and operates 
alternating current responsive relay 146 at 
tho office B, which is bridged across the tip 
and ring conductors of the toll line, as fol 
lows: tip conductor, through the network 
126, winding of relay 146, lower armature 
and back contact of relay 114, network 126 
to the ring conductor. The relay 46 at office 
A normally bridged across the toll line does 
not operate at this time since the bridge cir 
cuit there for is open at the lower armature 
and back contact of relay 14 which it will be 
remembered is held operated at this time in 
the sleeve circuit of the originating oper 
ator's cord. Relay 146 in operating closes a 
circuit for relay 147 as follows: battery, 

1,629,008 

winding of relay 47, armature and front 
contact of relay 146 to ground. The oper 
ation of relay 147 causes ringing current to 
be transmitted over the ringdown toll line 
to the called subscriber's bell. During this 
ringing interval relay 147 closes its upper 
oliter armature and front contact so that 
ground is connected to the right hand wind 
ing of relay 130. Relay 130, in turn, closes 
a circuit through the lower winding of relay 
121 whereby the source of 120 volt current 
is connected to the junction point between 
the middle and right hand windings of re 
lay 125 and has the effect of causing the 
actuation of relay 25. This is caused by the 
fact that at this time a Source of 120 volt 
current is connected to the junction point 
between the middle and right hand wind 
ings of relay 25 so that no current now flows 
over the line and the middle windings of 
relays 25 and 125, but current does flow in 
the right hand windings of both of these 
relays. Thus, relay 125 will be maintained 
energized and relay 25 will become ener 
gized. Upon the energization of relay 25, a 
circuit will be established from ground, the 
contact and armature of relay 25, the back 
contact in the inner upper armature of relay 
22, winding of relay 13 to battery, causing 
the energization of relay 13. The sleeve cir 
cuit which is closed through the back con 
tact and upper armature of relay 13 is, dur 
ing this interval, maintained closed by the 
front contact and inner upper armature of 
relay 15. However, the ground connection 
through the low resistance winding of relay 
14 is opened so that the resistance of the 
ircuit for relays 11 and 12 is materially in 
creased, whereby relay 12 releases its arma 
ture and completes a circuit for signaling 
lan) 50 to indicate to the operator, who is 
depressing her ringing key, that the appa 
ratus at the distant end is operating prop 
eily. 
When the originating operator receives a 

disconnect signal, as the calling subscriber 
hangs up his receiver, she removes plug 1 
from jack 2, and relay 14 releases which 
causes relay 21 to release. When relay 21 
releases, current from the 120 volt battery 
is disconnected from the composite leg So 
that relay 125 at the distant end of the toll 
line at office B will now release. This relay 
125 in releasing opens the circuit for relays 
11() and 113, causing them to release. The 
release of relay 110 opens the circuit for the 
busy signals 116, 117 and 11S and also opens 
the circuit for the bridge including relay 
13?), although this circuit is already discon 
lected from the line by the operation of re 
lay 132 as hereinbefore described. Relay 
11() also closes a circuit for relay 140 as fol 
lows: battery, upper armature and back con 
taet of relay 110, lower make-before-break 
contacts of relay 140, winding of relay 140 
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to ground at the armature and front con 
tact of relay 142. The operation of relay 
140 closes a circuit for lanp 129 as follows: 
battery, upper inner armature and front 
contact of relay 140, lower inner armature 
and front contact of relay 127, lamp 129 to 
ground. The lighting of this lamp notifies 
the in Ward operator at position 1B that the 
Operator at the originating position has dis 
connected and that this operator anay now 
lemoye plug 100 from jack 101. This relay 
140 also transfers the circuits for relays 139 
ind 142 to battery, through relay 148 so that 
this 'elay now operates in series with relays 
39 and 142 and as relay 10 has released 

lattery Will be furnished to relay 127 
through its lower winding in place of the 
pattery for its upper winding formerly 
furnished at the upper inner ariature and 
back contact of relay 140. Under these con 
(litions relay 39 may release but relays 142 
and 148 will remain operated and relay's 127 
and 140 will also remain operated on the 
ground furnished by the operation of the 
: "illature of 'elay 14S. The purpose of in 
cluding relays 148 in this sleeve circuit will 
a lei'einafter described in connection with 

circuits extending to other connecting cir 
'tits. If the inward operator now renoves 
plug 100 from jack 101 relays 12. 14S and 
14t) are released and the ring down toll line 
(ei'ator Will now disconnect her cord from 
the 'ingdown toll line and from the called 
Sibscriber's line. 

If a connection oyer the straightforward 
t (il line T is desired to a subscriber that may 
lie reacled through a switching irunk such 
is 104, the inward operator at position 1B 
inseits pig 100 in jack 103. The pal 
tic lar switching trunks through which a 
('i lect is in is to be extended inay be selected 
}} , the usual call wire heti oil well known in 
! alt. Relay 142 will now operate, but 
a'ginal relay 139 does not operate clue 

i () the resista ince conditions on tie sleeve of 
tle switcling trunk. Relay 142 in operat 
it is 'ovides an energizing circuit for relay 
12, as previously traced, causiing relay 127 
! () operate to connect the tip and ring of 

it is 100 to toll line T: to exting lish anp 
i:23), aid to release 'elay 133, as hereinbe 
foie described. Relay 1:33 in releasing dis 
('? lects ri'oint fronn lead 13, so that the 
reiay i2S is now also released. The inward 
olei'ator's telephone set is, therefore, freed 
fro; this particular connection and Will be 
autoliatically connected to some other toll 
line on which a call may be waiting. 
When the distant end of the switching 

f' lik ()} is coinected to a subscriber's line, 
}, {{e} \, : , goint will be connected to this 
t; ink, as is well known in the art, causing 
tle operation of relay 130, which it will be 
'e: i.emiered is included in the bridge across 
the tip and ring conductors of the toll line. 

5 

An obvious circuit will then be closed by 
operation of relay 130 for the operation 

of relay 121, which now connects the 120 volt 
battery, to the middle winding of relay 125, 
Over the composite leg to the corresponding 
winding of relay 25 at the originating end. 
inder these conditions practically no cur 
tent flows over the composite leg since a 120 
\t it batteily is connected at both ends there 
of and relay 25 will therefore operate over 
a circuit from these 120 volt batteries to 
ground through its right hand winding. 
itelay 25 in operating closes a circuit for re 
lay 13, while relay 10 does not operate at 
this time since 'elay 15 is already operated. 
as previously described. Relay 13 in op 
ei'ating disconnects ground from the lower 
low resistance winding of relay 14, but this 
relay remains operated through its upper 
winding. The resistance of the sleeve cir 
cuit to ground through this winding of re. 
lay 14 is now of such value as to release the 
listial harginal relay 11 in the originating 
Operator's cord circuit, thus causing he' 
supervisory lamp 50 to light to indicate that 
tle toll line T has been connected to a 
switching trunk. 
The originating opei'ator at position OB 

how irings the called subscriber connected at 
the opposite end of the switching trunk by 
operating the usual ringing key in the cord 
circuit used in this connection. This applies 
ringing current over the toll line T, which 
causes the Operation of relay 146 in office B 
while relay 46 at the originating end does 
Hot Operate at this tinie since it is listin 
nected from the circuit at the lower ara 
tii'e and bick contact of relay 14 which is 
ope: 'ated at this time. Relay 146 in operat 
ing provides a circuit for the operation of 
'elay 147 and the operation of this relay 
t’ais); its ringin: ''rent o'e' the switching 
ti'lik, I'esilting in the ringing of the callet 
suscriber's lei. Relay 14, also provides ai 
its lie!' ( lite' : 'iilature aid front contact 
a holding circuit or relay 13() tiring the 
iii) ring period. 
When the called siliseri}er as we's, at - 

tery and g:'Oiiid li'eviously entioned as 
connected to the switching trunk will be re 
noved, this causing the release of relay 30, 
which in turn releases relay 1:21, which now 
opens the 'i'i'i it stiplying battery from the 
120 volt solice to the composite leg at the 
a "nit l'e and front contact of this l'elay. 
This removal of the current from the con 
('site leg causes the relay 25 at the originat 

ing end of the toll iine to release, since equal 
cirrents are now flowing through its two 
windings. The release of rely 25 catases 
the release of relay 13. This latter 'elay 
nov connects ground to the lower wincling 
of relay 14 and the resistances of the two 
windings of this relay are of such value that 
the larginal rely 12 in the originating 
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operator's cord circuit operates to extinguish 
the supervisory lamp 50 thereat, thus notify 
ing the originating operator that the called 
subscriber has answered and that the connec 
tion may be completed between the calling 
and called subscribers. 
When at the termination of the conversa 

tion between the subscribers the called sub 
scriber replaces the receiver upon the Switch 
hook, battery and ground are again coln 
nected to the switching trunk 104, causing 
relay 130 to again operate. The operation 
of this relay now closes an obvious circuit 
for the operation of relay 121 and this relay 
121 in operating closes the circuit for current 
from the 120 volt battery to the et}} posite 
leg to cause the opei'ation of relay 25. This 
relay in operating causes the reoperation of 
lamp 50 in the manner hereinbefore de 
scribed, and this signal now serves as an in 
(lication to the originating operator that the 
called subscriber has hung up his receiver. 

If the called subscriber instead of hanging 
up his receiver perimanently, moves his 
switchhook up and down, to recall the origi 
nating operator, it will be seen that the 
supervisory lamp 50 will be correspondingly 
lighted and extinguished. 

If the originating operator disconnects, re 
lay i! releases, which in turn causes the re 
lease of relay 21 and if the connection to 
the called subscriber's line is still intact and 
the called subscriber's receiver is on the hook, 
relay 15 will remain operated since it is 
locked up under control of the relay 25 as 
this relay remains operated due to the 
operation of relay 121 as hereinbefore de 
scribed. The holding of relay 15 oper 
ated prevents a false signal from appear 
ing at the inward cord 113 of the toll 
line at the office A: that is, relay 10 will be 
prevente from operating at this time and 
consequently lamp 29 will not light as it 
ordinarily world when relay 121 is operated. 
lio we ver, relay 125 will release as soon as 
relay 21 releases even though relay 121 is 
operated as current from the 120 volt battery 
will be approximately equally divided be 
tween the middle and right hand Windings 
of relay 125 and since these windings are 
differentially connected this relay releases. 
Relay 125 in releasing opens the circuit for 
relays 110 and 113 which then release. The 
release of relay 110 releases the busy sig 
nals 116, 117 and 118 and opens the circuit 
for relay 130 and furnishes battery for the 
operation of relay 140. The opening of the 
circuit for relay 130 transmits a disconnect 
signal to the toll switching trunk at the dis 
tant office, so that the operator at this end 
of the switching trunk will be notified that 
in originating operator has disconnected in 
a nanner well known in the art. The Opel'- 
ation of relay 140 closes an obvious circuit 
for signal lamp 129 which in lighting now 

s 
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notifies the operator at 1B that the originat 
ing operator at OB has disconnected. The 
inward operator now removes plug 100 from 
jack 103 and the associated relays return to 
normal. It should be noted that in this case 
the method of transmitting a disconnect sig 
nal is different from that employed in ring 
(town toll line connection as previously de 
scribed but relays 130, 139, 142, 140 and 147 
while functioning in the same manner as be 
fore do not have the same effect on the 
switching trunk circuit as they did on a ring 
clown toll line. When relay 130 releases on 
the release of relay 1 () relay 121 will also 
'elease and therefore relay 25 will release 

: htt cause the release of relay 15 so that the 
circuits at the outward end of the toll line 
T will now also be restored into norinal con 
(lition. 

In case the extension of a connection from 
the toll line T requires a built-up connection 
including two or more straightforward toll 
lines, such as toll line T, the inward operator 
at position 1B will insert her plug 100 in 
jack 105 of the two-way straightforward 
toll line 106 and the functioning of the cir 
cuits are the same as when a connection is ex 
tended through a ring down toll line, i. e., 
relays 139 and 142 are operated and the ap 
paratus at the outgoing and incoming ends 
of the second straightforward toll line then 
function the same as the first straightfor 
ward toll line, up to the point where the 
called subscriber's line is seized. At this 
time the sleeve resistance of the outward 
end of this second straightforward toll line 
circuit. 106 is changed in the same manner 
as the sleeve resistance was changed on the 
operation of relay 13 when plug 100 was in 
serted in jack 103 of a switching trunk so 
that relay 139 is released. This relay in re 
leasing provides a circuit for the operation 
of relay 121 as follows: battery, lower wind 
ing of relay 121, upper ariature and back 
contact of relay 139, lower al'mature and 
front contact of relay 132 to ground. The 
operation of relay 121 causes, as hereinbefore 
described, the operation of signal 50 at the 
originating operator's cord circuit to indi 
cate that the connection has been extended to 
the called subscriber's line. The originating 
operator may now ring the called subscrib 
er in the same manner as when a connection 
was established over the first straightfor 
ward toll line T only. Under this condition 
the ringing current is transmitted to cause 
the operation of relay 147, which transmits 
ringing current over the second toll line to 
cause the operation of a relay similar to 147. 
which results in the ringing of the called 
subscriber in the same manner as a reine 
fore described. When the called subscribe 
answers, ground is connected to the lower 
winding of the relay in the second toll line 
corresponding to relay 114 of the first 
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straightforward toll line T in the same man 
ner as hereinbefore described and under this 
condition the sleeve resistance will be such 
as to cause the operation of relay 139 of the 

5 first straightforward toll line and the opera 
tion of this relay causes, as hereinbefore de 
scribed, the extinguishing of la lap 50 at the 
originating operator's position to indicate 
that the called subscriber has answered. 
Therefore, in connections of this type, that 
is, where more than one straightforward 
toll line is used, complete switchhook super 
vision will pass to the originating operator 
through the various straightforward toll 
lines he when the subscribe disconnects the 
functions of these straightforward toll line 
circuits will be the same as the function de 
scribed in connection with the disconnect 
signal incoming through a switching truluk. 
When the originating operator rent ve: 

plug 1 from jack 2 while the plug 100 at the 
distant end is connected to jack 105 of &n- 
other straightforward trunk, relay 140 of 
the first trunk becomes operated as hereih 
before described, whereupon relays 142, 
139 and 148 are included in series with the 
sleeve of plug 100. Relay 148 is of high re 
sistance, so that relays 139 and 142 release. 
The latter relay, while not being adjusted 

2:) to release in the same manner is relay 139, 
is also marginal. The armature and front 
contact of relay 148 now substitute for the 
armature and front contact of relay 142. 
Due to the high resistance of the sleeve cir 

: cuit of plug 100, the relay of the straight 
forward trunk corresponding to relay 114 is 
released, whereupon a disconnect signal is 
given to the distant end of the second 
straightforward trunk in the manner here 

40 inhefore described. 
When the inward operatoi at position 1B 

receives a call requiring a connection ex 
tending through a repeate!', is peritor 
still, instead of in:erting her lig 10t) into 

!, jacks such as 101, 103, an (). 1re i? 'ily 
leiress key 150 associated with this to line. 
To operation of this key close: ; ; o' it is 
circuit for the operation of relay is 1, which 
in turn close; a circuit for 'ely 22. This 
latter relay rovides a locking ("irc" it for 
itself to ground at the irmaiti e : ; "it 
contact of relay 125. Relay 151 in operating 
connects battery. furnished through the 
ociated relays 11() and 122 for the lighting 
of line lamp 152 associated with jack 107 at 
the repeater operator's position. The cir 
cits are as follows: battery, upper a 'natire 
aid front contact of relay 11 (), is per outer 
armature and front contact of 'eli's 22, 
lower armature and front contact of relay 
151, lamp 152 to ground. The lighting of 
this lamp notifies the repeater operator at 
this position that a connection through a 
repeater from this particular toll line is de 

G5 sired. Relay 122 in operating also releases 

th 
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relays 113 and 133 and closes a circuit for 
the operation of relay 135, as follows: bat 
tery, upper arnature and front contact of 
relay 110, upper outer armature and front 
contact of relay 122, lower winding of relay 
135, to ground. When relay 133 releases, 
relay 128 is also released and the telephone 
set of the operator at position 1B is discon 
ected and lamp 129 extinguished. Relay 
135 in operating sends the tone back to the 
originating operator' at position Ol3, indicat 
ing to that operator that the call has been 
trinsferred to the repeatei' (iberatoi'. 
The repeater (lei'; to seeing lai: ) 152 

lighted as wers the ea by inserting the 
lig of the repeater corti (not shown) into 

jack 10 associated with this lamp 152. This 
causes the operation of relay 114 and the 
operation of this relay closes a circuit for 
relays 115 and 120. The operation of relay 
115 provides a circuit for holding the busy 
signals 116, 117 and 11S operated while it 
calises the release of relay 110. Relay 115 
also establishes holding circuits for relays 
122 and 151 by closing its lower outer arma 
ture to the corresponding front contact and 
ground of relay 114 -o that in case the origi 
nating operator disconnects before the re 
peating operator has disconnected these 'e- 
lays will not release but perform certain 
functions that will be hereinafter described. 
Relay 115 in operating also locks up under 
the control of relay 125, in order to prevent 
relay 110 fron operating and cause certain 
operations at the inward operato's position 
1 f3 in case the re-eater operator disconnects 
before the originating opei'ator disconnects. 
as will hereinafter he described. Relay 1:2) 
in operating transfers the tip and ring con 
dictors of the straight forward to line ().5 
from the end of the circuit terminating 
the inw: 'i cerator's position 3 to the ill 
1 of the repeater oper: tor's position tail: 
lso closes the 'i'i'i it for the tipe: Wint 

ing of 'elay 21, it this rely es if t i 
ate at this time as 'elays 11-4 and 1:2:2 are 
operatel. The release relay 1 () oiens tie 
circuit for the lan) ii:2 at its upper arma 
tire and front cit: 'i and cases tie release 
of relay 135 to disconnect the tone from the 
toll line. The connection is now ready for 
the extension through the repeater operator's 
position. 

If a connection is desired through a de 
layed operator's position, the key 155 is mo 
entarily operated and the operation of this 

key closes the energizing circuit for relay 
12:2, which locks up under control of ground 
at relay 125. The operation from this point 
On is the same as that described in connection l? 
with the extension through to the repeater 
cperator's position, except that relay 151 is 
not operated, and consequently lamp 156 is 
lighted in place of lap 152 and the delayed 
Operator' inserts the answering plug of one 
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of her cords in jack 108 so that the extension 
of the call will then be through this opera 
tor's position. 
The functions of the circuits when calls 

are completed through a repeater operator's 
position or a delayed operator's position in 
regard to the breaking down of the connec 
tions and the prevention of false signaling 
Will now be described. In case of a repeater 
connection, the originating operator rerings 
( Vel' the line before disconnecting, in order 
to calise the Supervisory signal associated 
with the repeater cord circuit to operate is 
a list'onnect signal. In case of a call co 
leted through the delayed operator's ori. 

tion the disconi lect signal is operated when 
tle ('illed subscriber disconnects, although 
tie originating Operator may give a discon 
nect signal to the delayed operator's position 
y Peringing as in the case of a repeater 

.. 

6. 

connection. 
When the originating operator discon 

nects, relay 14 releases so that relays 15, 20 
a lid 21 are in turn released and so that the 
circuit for relay 46 is closed. Relay 20 in 
'eleasing transfers the toll line T from the 
olitward end to the tip and ring of the in 
Ward end of the toll line equipment at office 
A. The release of relay 15 releases the busy 
signals 16, 17 and 18 and closes the circuit 
for relay 10 to the front contact of relay 25. 
Relay 21 in releasing opens the circuit from 
the 120 volt battery, thereby releasing relay 
125 at the distant end of the toll line. If 
this release of the connection by the originat 
ing operator takes place before a repeater 
operator disconnects, relay 125 in releasing 
will not release relays 115, 122 or 120, as 
these relays are locked up under control of 
'elity 14, as hereinbefore described. There 
fore, as relay 122 is operated, relay 121 
'all not operate and cause a false signal to be 
set up at the in Ward position 1 3 as would 
( 'clinarily take place in case a connection 
was desire from office B to office A. A plug 
ii)serted in jack 109 or as in this case in 
iack () (i' ()S would cause the operation 
of relay 14 which would result in the oper 
ation of relay 121. It is, therefore, seen 
that even though a connection is made 
through a jack at the outward position of 
office 3 no signal is received at the inward 
Yosition at office. A tinder these circumstances. 
When now the repeater operator disconnects 
'elay 114 releases and consequently all the 
other relays release and the circuits are re 
stored to orianal. 

it is evident that the circuit functions in 
the same manner in the case of a connection 
through a delayed operator's position when 
the originating operator disconnects before 
the delayed operator, except that in that 
case 'elay 151 is not operated, as would be 
the case when a repeater operator is con 
nected to the circuit. 
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In case the repeater operator disconnects 
before the originating operator disconnects, 
a disconnect signal is transmitted to the 
Originating operator as follows: Relay 114 
releases as soon as the repeater operator's 
plug is removed from jack 107 and a circuit 
is completed for the operation of relay 121 
from the ground at the upper armature and 
back contact of relay 114 through the lower 
arature and front contact of relay 122. 
This relay 121 in operating connects the cir 
cuit from the 120 volt battery over the com 
posite leg for the operation of relay 25 at 
the originating end of the circuit at office A. 
'i he operation of this relay closes a circuit 
for 'elay 13, as hereinbefore described, which 
in turn opens the circuit to ground for the 
lowe' winding of relay 14. The resistance 
of the sleeve circuit is now such as to cause 
the release of the marginal relay 12 at the 
originating operator's cord circuit and lamp 

() is therefore lighted as a disconnect signal. 
It will be noted that the relay 115 is locked 

up under control of relay 125 to prevent 
relay 110 from operating, so as to prevent 
a false signal appearing at the inward oper 
a tor's position 1B in office B, even though 
the originating operator's plug 1 is still in 
seited in jack 2 at this time, which would 
ordinarily cause relay 110 to operate and 
the lamp 129 to light to indicate to the in 
Ward operator at this office that a connection 
is desired. 
When the originating operator discon 

nects, relay 125 is released, which in turn 
releases relays 151, 122, 120, 115 and 121, 
restoring the circuits to normal. The cir 
cuits under these conditions operate in the 
same manner as they do in case a delayed 
operator disconnects before the originating 
operator disconnects, except that, of course, 
relav 151 is not operated. 
What is claimed is: 
1. A two-way trunk line terminating at 

ach end in outward and inward terminals, 
a signal at each inward terminal responsive 
to a connection established over a distant 
outward terminal, means associated with the 
inward terminals for signaling outward ter 
minals at the same end of the line whereby 
a connection may be established from an 
outward terminal at one end of the line to 
the inward terminal at the other end of the 
line and then transferred to an outward ter'- 
niinal at said other end of the line and means 
responsive to such a connection from an 
outward terminal at one end to an outward 
terminal at the other end of the line to pre 
vent the inward terminal signal at either 
end from being actuated when disconnection 
takes place at the opposite end. 

2. A two-way trunk line terminating at 
each end in outward and inward terminals, 
a signal at each inward terminal responsive 
to a connection established over a distant 
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outward terminal. means associated with the 
inward terminals for signaling outward ter 
minals at the same end of the line whereby 
a connection may be established from an 
outward terminal at one end of the line to 
the inward terminal at the other end of 
the line and then transferred to an outward 
terminal at said other end of the line, and 
means responsive to such a connection from 
an out ward terminal at one end to an out 
wald terminal at the other end of the line 
to prevent the inward teranimal signal at the 
end to which the connection was established 
from being actuated when disconnection at 
the outward terminal from which the con 
nection was established takes place before 
the disconnection at the other outward ter 
minal. 

3. A two-way trunk line terminating at 
each end in outward and inward terminals, 
a signal at each in Ward terminal responsive 
to a connection established over a distant 
outward terminal, means associated with the 
inward terminals for signaling outward ter 
mimals at the sane end of the line whereby 
a connection may be established from an 
outwal'd terminal at one end of the line to 
the inward terminal at the other end of the 
line and then transferred to an outward tel 

inal at said other end of the line and means 
responsive to such a connection from an out 
ward terminal at one end and to an outward 
terminal at the other end of the line to pre 
vent the in Wal'd terminal signal at the end 
fron which the connection was established 
from being actuated when disconnection at 
the outward terminal to which the connec 
tion was established takes place before the 
list onection at the other outward terial. 
4. A trunk line having at its inward end 

means including a signal, a bridge circuit 
across the talking conductors of the line, 
and means for changing the electrical char 
acteristics of the sleeve conductor at the in 
ward end of the line characterized by the 
provision of leans responsive to disconnec 
tic of a connection at the outward end of 
the line for simultaneously act liating the sig 
nal. for opening the bridge and changing 
the electrical characteristics of the sleeve 
conductor the leat. 

5. A two-way trunk line terminating at 
each end in outward and inward terminals, 
a signal at each inward terminal responsive 
to a connection established over a distant 
out ward terminal, and means associated with 
the inward terminals of said line for reoper. 
ating said signal at the inward terminal at 
one end of said line and for changing the 
electrical characteristics of the inward ter 
minal at the same end of the line responsive 
when disconnection takes place at the oppo 
site end of said line. 

6. A two-way trunk line terminating at 
each end in outward and in Ward terminals, 

9 

a signal at each inward terminal responsive 
to a connection established over a distant 
Ott Ward tel'nina, and naeans associated with 
tle it ward terminals of said line for reoper 
a ting sail signal at the inward terminal of 
( ); c of the line, or opening a bridge 
(ii'('lit across the talking conductors of the 
lite at the in warl terminals at the same 
'ill of the lie ::: for changing the elec 
t it'll that'at'ieri ('s of the sleeve terminal 
of sail in Ward terrinals at the same end of 
the line 'esponsive when disconnection takes 
jlace at the opposite end of said line. 

. .\ two-way trunk line terminating at 
each end in () : Ward and inward terminals. 
a signal at the in War terminals responsive 
i () a 'Onllection established over a distant 
(iit Wal' tel'nninal. and hens as-ociated 
with the inward terminals of said line for 
Operating said signal at the in war termi. 
It is of one end of the line, for opening a 
iridge circ't it across the talking conductors 
(if the li1}e at the in ward terminals at the 
stille ent of the line and for changing the 
electrical characteristics of the sleeve terni 
il: ) ()f Sail inward terminals at the same end 

the line responsive when this connection 
: Ives ('e at the (posite end of said line. 
S. A two-way trink line terminating at 

('i'i ent in out Ward and inward terminals, 
: signal (le Vice at each in Ward terminal, 
leans associatel with the oftward termi 

}} is res); insive to a change in the electrical 
hit "acteristic's of the seeve terminals there 

{} f fol' transmitting a signal over said line to 
tie in Ward terhiinals at the posite end of 
the liite, and leans associated with the in 
Wal's tel'nin is responsive to said signal re 
ceived over the line for operating the signal 
(evice it the inward terminals at the oppo 
site end of the line and for simultaneously 
establishii) a corresponding change in the 
electical characteristics of the inward 
sleeve terminal at said opposite eld of the 
line. 

9. A trunk line having at its out ward end 
means ' ' translitting a signal to the in . . 
\vard (en and for Operation a signal device 
at the ii ward end on a certain change if 
the electrical characteristics of the outwar 
end when a connection is established to said 
outware end of the line characterized by the 
provision of means responsive to the disco 
lection of : connection at the out ward end 
for reoperating said signal device and estal 
lishing a corresponding change in the elec 
tric: l (; 'acteristic's at the inward ent () 
the line. 

i(). A two-way trunk line terminating at 
each end ii outward and inward terminals. 
leans for establishing a connection hetween 
an oit ward terminal at one end to the in 
war terminal at the opposite end of the 
line. neans associated with the inward ter 
minals for signaling the outward terminals 
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at the same end of the line, whereby a con 
nection established to this inward terminal 
may be transferred from said inward ter 
minals to said outward terminal at the same 

5 end, means for signaling the outward termi 
nal at the connection originating end of the 
line, responsive to the means for transfer 
ring the connection and means for disabling 
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said last mentioned signaling means on the 
establishing of a connection with the out 
ward terminal to which a connection from 
the connection originating end of the line 
was transferred. 

In witness whereof, I hereunto subscribe 
my name this 27 day of June A. D., 1925. 

ERMY R. SMITH, 

n 


