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: TELEGRAPH COMPANY, A -COBRPCRATION OF NEW YORK. 

TELEPHONE SYSTEM. 

Application filed April 20, 1927.. Serial. No. 185,242. 

This invention relates to telephone sys- 

tems and more particularly to improvements 
in trunking systems. 

According to this invention, a trunking 

system comprising a plurality of trunks ac- 
cessible at one end at a first and at a second 
position and at the other end at a third posi- 

tion is arranged for checking by the operator 
at the third position of connections over said 

trunks originating at the first position and 
completed through the second and third 
positions. 

According to one feature of the invention, 

a plurality of jacks are arranged at the first 

position, a plurality of trunks terminating in 
plugs at the second position, and in jacks at 

the third position, with means whereby the 
seizure of a jack at the first position by a: 

calling subscriber through a link circuit con- 

nects said jack through automatic switches 

to an idle trunk and actuates a. signal asso- 

ciated with said trunk at.the third position. 

According to another, feature, an. oper- 

ator’s. telephone. set. is automatically con- 

nected with a seized trunk at the second posi- 

tion in response to the actuation of a key 

associated with said trunk at the third. posi . 

tion, after said trunk has been seized at the 

third position. , 
-. According to another feature, means 1s 

provided whereby when the plug at the sec- 
ond position is inserted in a multiple jack of 

the calling subscriber, a signal is trans-_ 

mitted through the jack at the first position 

to the link circuit for the disconnection of 
the calling subscriber’s line from this jack. 

~The invention may be applied to a so-called 

recording and completing trunking system 

in. which. the recording and completing 

trunks terminate at one end in the multiple 

banks of switches associated with recording 

jacks located at A operators’ positions and 

in pings at toll switching operators’ posi- 
a 

tions, while at the other end these trunks ter- 

minate-im jacks. at the- recording. and com- 

pleting operators’ positions. With the in-- 

vention applied to. such a system, connections 

from calling subscribers that are originated 

through the recording jacks may be checked 

and.completed over the trunks from the re- 

cording and completing operators’ positions 

to the calling subscriber by way of the toll 

switching operators” positions, 

The invention has been illustrated in the 
accompanying drawings as applied to. a sys- 
tem .of the above mentioned type. Figure 1 
shows a-calling subscriber’s line terminating 
in jacks at an A operator’s position and at a 
toll switching operator’s position. It also 
shows a recording and completing trunk sys- 
tem arranged in accordance with this inven- 
tion accessible from the A operator’s position 
and the toll switching operator’s position, 
and an A operator’s cord for connecting the 
calling subscriber at the A operator’s posi- 
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tion with said trunk system. One recording — 
and completing trunk only has been shown in 
Fig. 1 and in Wig. 2 is shown the opposite end 
of this trunk terminating at a recording and 
completing operator’s position. A  record- 
ing and completing operator’s cord and the 
incoming end of a toll line’ has: also been 
shown in Fig. 2 whereby connections may be 
completed to wanted subscribers’ lines. 

Referring. now to the drawings, a connec: 
tion may be established from the subscriber 
of line 1 to the toll line 200 or from sub- 
scribers having access to line 200 to the sub- 
seriber of line 1. “In establishing a connec- 
tion from the subscriber of line 1 through. 
toll line 200 to a wanted subscriber, the pro- 
cedure in. general is as follows: The sub- 
scriber of. line 1 calls the operator at. A in 

the usual. manner, and this operator inserts. 
her answering plug 2 of the cord A into jack 
3-of line 1 and. determines the type of con- 
“nection desired. That is, whether a local sub- 
seriber is wanted or a subscriber that may 
only be reached through a. tell. connection. 
-If-a toll connection is desired the A. operator 
tests a multiple recording jack in the usual 
manner and if jack 5, for example, is idle, 

sha inserts calling plig 4 into this jack. “This 

connection. causes & connection to be estab- 
lished through switches 6 with an idle re- 
cording and completing trunk 'T. Switches. 

6 are of the ordinarily. standard step-by-step 
continuously rotating type well known in the 

art. The arrangenient is such that a plu- 

‘yaliéy of recording jacks like 5 and their 
associated circuits are normally associated 
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with individual switches like 6 which ‘have 

heir. brushes normally resting’on. the ter- 
minals of an idle recording, and- completing ~ 

trunk multiplied to said switches... A, plu- 

rality of such trunks may be connected to: 
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‘lamp 11 is caus sed to flash. 

Pd 

these switches of a number larger than the 
number of switches and their corresponding 
recording jacks. 
When this connection between an A opera- 

tor’s cord and an idle trunk is completed, an 
trans simitted to 

the distant end of the trunk and this impulse 
causes a signal 201 to.be lighted to indicate 
to the recording and completing operator of 
cord R that a connection 1 1s Gesived over. this. 
trunk. The recording and completing’ op- 
erator answers this cai] by inserting plug 204 
of the cord R into jack 205 of tr unk'T. This 
causes the usual supervisory signaling in the 
A operator's c cor d A to be extinguished, indi- 
cating to the A operator that the recording ‘e 
anil rompieting operator is connected to the 
trunk and reacyto receive the information 
for the completion of the connection. 

The recording and, com] Picting operator 
asks the ¢ calling subscriber for his own 

number and the number of the wanted sub- 
scriber. This information. i is then recorded 
in the usual manne vr and the connection ex- 
tended by means of cor dB to the wanted sub- 
scriber through toll line 200... The recording 
and cemp! leting operator will now check the 
number of the calling subscriber by initiating, 
a connection by way of the toll switching op- 
erator’s 
seriber’s s line 1. Fo this end she operate es key 
206 and this operation causes various actions 
to follow. irst, the toll switching opera- 
tor’s lamp 11 is lighted, second, the. toll 
switching operator’s telephone set, not shown 
but indicated as being connected at 10, will be 
ass sociated with the trunk T, third, a tone, 
tor example, of the “double zip” ‘type, is 
transmitted to the recording and completing 5 
operater as an indication that the toll switch- 
ing operator is ready to. receive the informa- 
tion, and four th, the toll swi itching operator’s 

The “flashing of 
lamp 11 indicates to the toll switching opera- 
tor that her telephone‘set-is connected to the. o 
recording and completing operator’s tele- 
phone thre ough the trunk T. 

The recording and completing operator will 
now pass the number of the calling subserib- 
er’s line to the toll switching oper ator, where- 
upon the toll switching operator causes her 

~ telephone set to be removed from the trunk 

or
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line. 1. When this 

T and inserts plug 14 of this trunk into ‘the 
multiple jack 15-of the calling subseriber’s 

connection is made, the 
supervisory signal of the A operator’s calling 
cord is catised to flash to indicate to this op- 
erator. that. the connection has been. com- 
pleted and that she should remove her cord 
from the connection... When’ this is accom- 
plished, switch.6 will advance its brushes to 
the next idle trunk. 
Tt should be noted that when the connec- 

tion is completed from the recording aud com- 
pleting oper ator! $ position to the toll switch- 

position “at TS to the calling “ul ~ 
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ing operator’s position, the automatic switches 
associated. with other recording jacks and 
corresponding to switches 6 will be actuated 
to advance their brushes to the next idle trunk. 
A connection is now therefore completed to 
the subscriber of line 1 and the wanted sub- 
scriber by way of the toll line 200 trunk T 
and the toll switching operator’s position. 
This aitangement t permits the recording and 
completing operator to check and complete 
toll connections. 
ons recording and completing trunk T 
nay also be em ployed as an ordinary toll 

st swieching trunk for calls from the recording 
and completing operator’s position toa want. 
d subscriber through the toll switching ap- 

erator’s position. ‘In this Case, the toll 
switching operator will be called by the re- 
cording 2 “and completing oper ator ‘directly 
and the recording jacks ‘and. their 
caveuits and ap naratus are not involved. - It 
should be understood that when a connection 
of this type is made, the moment trunk Tis 
taken: for use, the. switch 6 and -all other 
switches associated with the recor ding jacks 
will be advanced to connect with the next idle 
recording’ and completing trunk. These 
switches will therefore always be ready to 
connect their respective recording jacks with 
an idle trunk, 

RSSocli ated 
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A more detailed description will. now be | 
made of a connection from the calling sub- 
seriber-of line 1 to a. wanted subscriber } by 
way of toll line 200 and a connection in the 
opposite direction. When. a. toll connection 
is desired from the subseriber of line i and 
the A operator of cord A has inserted plug 4 
into jack 5, an obvious cireuit ‘is completed 
for the oper ation of v elay 17. 
of this relay causes the operation of relay 
over a circuit from batt ery, through ‘ihe 
winding of relay 91, inner right hand arma- 
ture and front contact of relay 17, armature 
and back con tact of relay 20, to ground. The 
operation of relay 21 closes a cireuit for the 
operation of relay 22 from battery, through 
the left hand armature and back contact ‘ot: 
relay 23, middle lefthand armature and front 
contact of relay. 21, terminal bank 24, wind- 
ing of relay 22, to eround. 

"The operation of relays 21 and 22 close 
connections {rom the ringing source and 
eround at 26 and 97 thr ough the armatures 
and. back contacts :of velay , 28, right hand 
armatures and front contacts ‘of rela vy 24, 
terminal banks 29 and 30, armatures and 
front contacts of relay 22, tip and ring con- 
ductors of trunk T, through the left hand 
winding of ringing relay yes 207, condenser 209 
and outer left hand armature a and back con- 
tact of relay 208. The operation of relay 17 
alse closes an- obvious cirenit for the opsra- 
tion of relay 32 and this relay in operating 
closes a Gireuit for the operation of the relay 
29 

The operation. 

33 as follows: battsiy, winding of relay 33, 

100 

105 

110 

V5 

120 

130



10 

aks) 

25 

30 

35 

40 

-a circuit is completed for relay 

1,695,312 

armature and front contact of relay 32, inner 
right hand armature and front ontact: of 
relay 17 to ground at the armature and back 

contact of relay 20. Relay 83 in operating 
opens the civeut for relay 382 and closes a. 
locking circuit for itself through its armature 
and front contact. When relay 32 releases, 

28 from 
battery, winding of relay 28, armature and 
back contact of relay 82, ‘armature and front 
contact of relay 33,.to eround ‘at the arma- 
ture and back contact ‘of relay 20. ‘The oper- 
ation of relay 28 is therefore delayed for a 
short interval after the operation of relay 
21 to permit the ringing current to be applied 
to the trunk for the operation of relay 207 
for the corresponding interval. When ‘velay 
28 does operate the ringing current: is re- 
moved and the tipand ring conductors are 
extended through armatures and front ¢on- 
tacts of this relay to the relay 
across the tip and.ring conductors. 
. Ringing relay 207 in operating provides a 
locking cirevit for itself controlled by. the 
er ‘ound at the inner upper armature and back 
contact of relay 210. Relay. 207 in operating 
completes a circuit for the speration of relay 
211 as follows: battery, lower winding of 
relay 211, armature and front contact of 
relay 207, inner upper armature and back 
contact of relay 210, to ground. Relay 211 
in.operating closes an obvious elreuit for the 
lighting of lamp 201. The lighting of this 
lamp indicates to the: yecording and ‘complet- 
ing operator that a connection i 1s desired. over 
this trunk. 

The recording and completing operator 
now answers this call by inserting plug 204 
into jack 205 and thereby comp letes a circuit: 

for the operation of relay 208 Relay 208 in 
operating opens the. original energizing clr- 
enit for relay 207 and: ‘also ‘closes a circuit 
for the operation of relay 210 as follows: 
battery, winding of relay 210, wpper winding 
and upper armature and front ‘contact of 
relay 211 to ground at the armature and 
front contact of relay 208. ‘The operation 
of relay 210 opens the locking circuit for 
relay 907 and the original energizing cir- 
cuit: “for relay 211. Relay 207 releases and 
it will be noted that on the operation of relay 
210 the circuit through the upper winding 
of -relay 211 will be ‘short-cirenited by the 
locking circuit, for relay’210 which may now 

55 be: traced from battery, through the winding 

of relay 210, inner: lower ‘armature and front 

contact. of this ‘relay, the loop through the | 
keys 206 and 214 and other similar keys to 

: or ond at the right: hand: armature and front 
60 

65 jacks at other positions: 

contact of relay. 208. Key. 206 is associated 
with multiple jack 205 and key 214 is asso- 
ciated: with multiple | jack O18. while other 
‘similar keys in this loop. circuit are asso- 
ciated with other “corresponding - multiple 

‘Relay 211 is there- 

35 bridged 

3 

fore now released and lamp 201 extingwished. 
The operation of relay 210 removes the short 
circuit around condensers 218 and 219 and 
connects battery to the ring conductor and 
ground to the tip conductor of trunk Tat 
the upper and lower outer armatures and 
front contacts of this relay through the wind- 
ings of relay 220. This-battery “and ground 
connection causes the operation of relay 35. 
The circuit through the tip and ring conduc- 
tors of trunk T extending through both the 
left and right hand windings of relay 25, 
and as the resistance of the rioht hand wind- 
ing is high and relay 220 marginal, this latter 
relay will not operate at this time. - It will 
be noted that the operation of relay: 17 has 
caused the normal short-circuit for the high 
resistance winding. of relay 

back contact. of this relay. -'The operation 
of relay 35 closes a circuit for the operation 
of relay 37 as follows: battery, right. hand 
winding of relay 87,. armature and front con- 
tact of “relay 35, inner right-hand armature 
and front contact ‘of relay 17 to ground at 

the armature and back contact of. relay 20. 
‘Relay 
throwgh the retardation coil 88 for the tip 

87, in_.cperating -closes. a bridge 

and ring conductors leading to the cord A. 
This loop circuit causes the “operation of ‘the 
supervisory relay 89 in the cord circuit’ A» 
and consequently the extinguishing of the 
supervisory lamp 40. The extinguishing of 
this lamp indicates.to the A operator. that a - 

“TOO recording and completing operator’ 8 cord 
is connected to.the trunk 'T. 

The ‘recording and. completing operator 
will now connect her. telephone: set (not 
shown) to the cord R and ask: the calling sub- 
scriber for the number of the wanted  sub- 
scriber and the calling subscriber’s own num- 
ber.” When’ the recording operator receives 
these numbers she will record the call in the 
usual manner and proceed to check the num- 
“ber of the calling subscriber by initiating the 
extension. of ‘a connection to the calling “sub: 
seriber through the toll switching oper rator’s 
position at TS. 
actuate key 206 associated with jack 905 and 
thus open the holding circuit for relay 210: -i 
“Relay 210 in releasing removes: the: battery 
and around from the tip: and ring conductors 

relay 220 and. thus: ‘short: circuits the con- 
densers 218 and 219 by closing a connection 
for: the tip. and ring conductors thr ough the 
upper and: outer lower armatures and back 
contacts of this relay. Thisis for the | purpose 
of facilitating through supervision, as’ will 
hereinafter be described: The removal ‘of 
this. ‘battery and ground from the tip and 
ring conductors .catises relay 35° to release. 
As relay 37 is slow to release-a circuit will be 
momentarily closed for the operation of re- 
Jay 28. This circuit'may be traced as ‘fol- 
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ows: battery, winding of relay 23, inner right 
hand armature and front contact of relay ‘8T, 
armature and back contact of relay 55,:lnner 
right hand’armature and front cont act of re- 
lay 17, armature and back contact of relay 20, 
to round, Relay 28 in. operating. closes a 
locking circuit through its right hand arma- 
ture and front contact to the greunc: at the 
armature and back contact of relay 20. This 
relay in operating also opens the’ ‘arent for 
relay 22 so that the connection from the trunk 
T will now. be extended through the arma- 
tures and back contacts of relay 22 to ba ttery 
and ground through the winding gs of relay 42. 
The circuit. for relay 42 may be ‘traced as fol- 
lows: battery, left hand winding of relay 42, 
inner right hand make-before-break contacts 
of relay 43, lower right hand winding of re- 
peating coil 44, lower armature and back con- 
tact of relay 29, ring conductor of trunk. T, 
lower outer armature and back contact of re- 
lay 210, ring terminals of jack 205 and: plug 
204, through relay 230-and returning through 
the. tip terminals of plug 204 and jack 205, 
upper outer armature and back contact of re- 
lay 210, tip conductor of trunk T, upper arma- 
ture and back contact-of relay 29, upper right 
hand winding of repeating coil 44, right hand 
winding of relay 42, to: eround at the outer 
right hand malke- before- break contacts of re- 
lay 43. The operation ofr elay 492 causes lamp 
11 to be lighted and relay 48 to be energized 
over a circuit as follows: battery, lamp 11, 

_ lower armature and back contact ‘of relay 45. 
35 

40 
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tight hand winding of relay 42; armature and 
front contact of relay 43 to oy round. Relay 
43.in operating opens the original energizing 
circuit for relay 4 2 and thus removes the bat- 
tery and. 9 
ductors of trunk T. Relay 42 is, however, 
maintained operated over a tect as follows: 
battery, left hand winding of relay 49, inner 
vight hand armature and front contact of re- 
lay 43 to ground. 

"It should be noted that the ground at the 
armature and front contact of relay 42 is con- 
nected for the operation of relay 49 over a Cir- 
cuit as follows: battery, lower winding of re- 
lay 49, upper inner armature and back ‘con- 
tact of relay 50, 40 ground at. the -ar mature 
and front contact of relay 42. 
operating closes a circuit to ground for lead 
51 at. its lower atmature and front contact: 
This connection to. ground causes the toll 
switching operator’s telephone set. to he con- 
nected to leads 52 and 58 through the trunk 
T and causes an intermittent battery connéc- 
tion to.be- made tm ongh lead 54 for the fla sh 
ing of lamp 11. 4. tone of the “double “ip” 
type is also applied to the ring lead 59..° The 
circuits for accomplishing : these functions 
form’ no part.of this invention but are illus- 
trated conypletely in. the patent to. Wiley 
Whitney. No. 1,665,338. Leads 52, 58, 51, 54 
and 55 of the 2 present apr 

ound from the tip and ring con- 

Relay 49. ii: 

lication: covrespond ° 
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respectively to leads.12, 18, 10, 9 and 11 in 
Fig. 1 of the Whitney application. The 
double zip tone applied to lead 42 is.trans- 
mitted over the ring conductors through the 
repeating coil 44 over trunk T to the record- 
‘ing and ‘completing operator’s telephone set 
to “aidica ite that the toll switching opérator’s 
telephone set has.now been connected to the 
trunk; while the flashing of lamp 11 indicates 
to the toll switching. operator that. her tele- 
phone set is connected to this particular trunk 
nnd that a connection is desired thereover. 

_ Theoperation of rélay 43 applies a. ground 
at its outer right hand armature and front 
contact. to the upper inher armature and 
front contact of relay 49 so that a circuit will 
now: be completed from battery through the 
lower winding of relay 50 and upper winding 
of relay 4.9 to’ this ground. This circuit causes 
the operation of relay 50 and maintains re- 
lays 50 and 49 in an operated condition as long 
as relay 43.is operated. The operation of re- 
lay 50 opens at its upper-inner armature and 
front. contact the original energizing circuit 
for relay 49 and prepares, by closing a con- 
nection at the upper outer armature and 
front contact, a circuit for the control of lamp 
11 in a manner hereinafter to be described. A 
separate holding circuit is also completed 
for this relay from battery through the up- 
per winding and inner upper armature and 
front contact of relay 50 to ground at the 
armature and front contact of relay 42. The 
purpose of this holding circuit will become 
apparent as the description proceeds, 

The ground applied-at the armature and 
front contact of. ‘relay 42 also causes all the 
switches, except’ switch 6, to be advanced to 
connect their brushes with the next idle trunk. 
The circuits for advancing these switches may 
be traced as follows: As the terminals of the 
banks of all the switches are multipled togeth- 
er the circuits that. will be completed extend 
from battery through the left hand windings 
of the relays corresponding to relay 20, outer 
left. hand armatures and back contacts of the 
relay corresponding to relays 21, the brushes 
of the terminal banks cor responding to bank 
58, and the left hand armature and front con- 
tact of relay 42 to-ground. “These circuits 
cause the relays corr esponding to-relay 20 to 
be ‘operated. and: these relays. in operating 
close obvious circuits: through . their right 
hand windings which are differentially 
wound in respect to the left hand windings 
and. therefore serve. to cause these relays to 
release quickly when the original energizing 
circuits ar¢ opened. The stepping magnets 
will therefore operate to advance the brushes 
of the respective switches to the terminals of 
the next idle:trunk. If the next succeeding 
trunks are busy, the relays corresponding: to 
relay 20 will again be operated and thus 
cause the stepping magnets to continue to act 
vant ian‘ idle tronk j is ; found. It is obvious 
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that the stepping magnet 59 will not operate 
to advance the brushes of switch 6 as the cor- 
responding circuit for relay. 20 will. not be 
completed” at this time, due to the operated 
condition of relay 21. 

As the telephone set of the toll switching 
operator is now connected to the tip and ring 
conductors 52 and 58 and trunk T to the re- 
cording operator’s. telephone set, this latter 
operator will now pass the number of the 
calling subscriber to the toll switching’ oper- 
ator. The toll switching operator on re- 
ceiving this information inserts plug 14 into 
jack 15 of the calling -subscriber’s line 1. 
However, previous to “the insertion. of this 
plug into "jack 15, she will operate a key .asso- 
ciated with her telephone set to remove her 
telephone set from the trunk. Tn accordance 
with the above mentioned patent. to Wiley 
Whitney, a ground will under these citcum- 
stances be connected to lead 55, which asstated, 
corresponds to lead 11 of the WI nitney appli- 
cation. This ground short-circuits the upper 
winding of relay 49 so that this relay will now 
release to disconnect the telephone. set, while 
relay 50 ig maintained operated as hereinbe- 
fore described. On the release of relay 49 a 
circuit will be completed, as soon as piug 14 
is inserted in jack 15 and relay 45 is energized 
through the sleeve circuit, to cause lamp 11 
to be shunted. This circuit may be traced as 
follows: battery, upper outer armature and 
back contact of relay 49, upper outer armature . 
and front contact of relay 50, low resistance 
60, high resistance 61 to sround. If this.cir- 
cuit had not been closed dite to the removal of 
the toll switching operator’s telephone set, the 
lamp 11 would have been lighted steadily on 
the operation of relay 45 through the circuit 
established at its lower armature and front 
contact to ground through the high-resistance | 
61. If the lamp 11 had lighted steadily. it 
would have indicated to the toll switching op- 
erator that she had neglected to remove her 
telephone set from the trunk. 

The operation of relay 45 opens the above 
mentioned circuit for maintaining relay 48 
operated but as the relay 48 is slow to release 
and as the subscriber of line 1 has already re- 
moved the receiver from the hook, a circuit 
will be completed on the operation-of relay 
45 through the tip and ring conductors of the 
trunk and the left hand windings of repeat- 
ing coil 44 and the winding of relay 68, so that 
relay 63 in operating will maintain relay 43 
operated over a circuit from. battery, ‘eft 
hand winding of relay 438, armature and front 
contact of relay 68, right hand winding of 
relay 43, to ground at. the armature and front 
contact of relay 42. 

It will be noted that when relay 43. first 
operated, a circuit’ was completed for the 
operation of relay 65 as follows: battery, 
winding. of relay 65 and its make-before- 
break contacts, inner left hand armature and 

front, contact of relay 21, terminal bank 66, 
outer right hand armature and front contact 
of relay 48 to ground. Relay 65 in operating 
opens its energizing circuit. but. completes a 
locking circuit for itself through: its right 
hand armature and front contact to. the 
ground at the armature and back contact. of 
elay. 20. Relay 65 in operating thus 

pared a path for the operation ‘of relay. 67 
which is completed on the insertion of plug 
14 into jack 15 as follows: battery, winding 
of relay 67, left hand armature and front 
‘contact of re lay 65, terminal bank. 69, sleeve 
terminals of plug 14 and j jack: 15, to ground. 
Relay 67 in operating closes an obvious cir- 
cuit Tor the operatic om of relay 70 through an 
interrupter 71... Thus, relay 70° will be ‘alter- 

operated and released under contiol 
interrupter 71... A circuit will there- 
> alter nately: closed and opened’ for 

cay is 

Be 

shor’ é-circuiting the right hand high. resist-. 
ance winding of relay i. As relay ‘37 is now 
released, due’ to the operation of relay 67 
super visory relay 39 will also be released so 
that the supervisory lamp 40 will be under 
control of the circuits through relay 17-and 
will therefore be alternately ‘lighted and ex- 
tinguished. This. flashing, of Tamp 40 indi- 
cates to the A. operator that the connection 
trom the calling subseriber’s line has been 
completed to. the recording:and completing 
operate wv through the toll “switching opera- 
tor’s position. TS 
fore remove phigs 2 and 4 from jacks 3 and 
5, respect vely, and in removing plug 4 from 
jack 5, relay UT will be released. This relay 
in veleas sing opens the holding. circuit com- 
pleted at its ri ight hand armature and front 
contact to the ‘eround at:the armature and 
back contact of relay 20 for the release of 
relays 21, 65, 338 and. 28, and: relay 65 in 
-veleasing opens the circuits for relays 67 and. 
70. Hence, all the relays in the circuit asso- 
ciated with recordin 1g jack 5 and switch 6 
will be released. os 

The switch 6 will now ad 
tothe next idle trunk as the ground at, the 
armature and front contact of relay 42 
causes the operation of relay 20 and this re- 
lay in turn causes the operation of the step- 
ping magnet 59. The connection being now 
complet tad between the calling subseriber’s 
line 1 and -the. recording and completing 
operator at R, conversation may begin be- 
tween. the subscribers’ line 1 and the wanted 
subseriber’s line connected through toll line 
200, that is after the recording operator has 
caused the connection to this suoscriber to be 
completed in the usual manner over plug 225 
and jack 226. 

it trunk Tis used as an, ordinary toll 
switching trunk for calls originating at the 
recording and completing operator? 8 posi- 
tion, the recor ding: e and completing operator 
will after having received a call from a sub- 

vance its: brushes 
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scriber having access to toll line 200 insert 
plug 204 into Jack 205 to extend the connec- 
tion to the wanted subscriber. The immedi- 
ate effect of this connection will be the opera- 
tion of relay 208. The operation of relay 208 
removes, the ringing relay 207 from across 
the tip and ring condu ictors. A. circuit is 
also completed ‘through relay 230 for the 
operation of relay 49 as hereinbefore de- 
seribed. . Relay 19 in’ operating applies 
ground at its armature and front contact for 
the advance of switch 6 and all other switches 
associated with other recording jacks to the 
nextidle trunk. This ground at the armature 
and front contact of relay 49, also causes the 
operation of relay is and the lighting of 
an p 11 as well as the automatic connection 

# the toll switching operator’s telephone set 
fo. trunk T as hereinbefore described. The 
connection of this telephone set to trunk T 
causes, as hereinbefore described, a double 
zip tone to be applied to trunk T to indicate 
to the recording and completing operator 
that the toll s switching operator’s. telephone 
set has been connected and also causes the 
flashing of lamp 11 to indicate to the toll 
switching operator that her telephone set has 
been connected to the trunk T. 

The recording and completing operator 
will now pass the number of the wanted sub- 

scriber to the toll switching operator and the 
toll switching operater will then remove her 
telephone set ; from the trunk and insert ; plug ; 
14 into jack 15 of the wanted subscriber’s line 
1... The connection to the wanted subscriber 
causes the operation of relay 45. Relay 
in operating opens the circuit for veiw 
and this relay will now release to connect bate 
tery and ground through the windings of 

relay 42 to the tip and ring conductors of 
feunke T to cause the lamp 313 to be lighted 
by the operation of relay 280. On receiving 

this signal the recording and. completing 
operator will apply ringing current to the 

cord R in ‘the usual manner and thus cause 

the operation of relay 75, and rela vy 15-10 

operating causes the operation. of relay 76 
and velay 43. "The operation of relay 48 

maintains relay 42 operated during the ring- 

ing period and relay. 76 applies rmging cur- 

rent fr om.source 78 to the calling silbseriber’s 
line 
W hen the called subseriber answers, relay 

63 is operated after ringing relay 76 is re- 

leased due to the ceasing of | ‘the ringing and 

relay 42 is thus maintained oper ated. as “h 1ere- 

inbefore described. Relay 49 maintains this 

trunk busy by applying the ground at its 

armature and front contact to the bank 658. 
The purpose of operating relay 43 was, as 
tated, to maintain relay 49 oper vated during 

the ringing period as it is well mown in the 

art, that when the ringing key is operated the 
direct current loop through the cord Ris 
opened. When the ringing ceases and the 
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wanted subscriber answers relay 63 operates. 
‘This operates relay 48 which removes battery 
and ground from trunk T and then the super- 
visory signal 218 \ y ill be extinguished through 
the release of r lay 230. Conversa tion be- 
tween thé calling subseriber and the. called 
subscriber may pow begin: 
When the ¢alled gubseriber haz ngs up his 

receiver on. the hook, the relay 63 releases 
causing the reléase of relay 43 and thus 
causes the supervisory signal 213 te be light- 
ec and the recording and completing oper- 
ator may now take down the eonnecti iom-by re- 
moving plugs 204 and 295 and L jacks 805 and 
22%, respectively. Upon the removal, of plug 
204, relays 208 and 41 will release: Relay 42 
in releasing, releases relay 50, and the sore 
cireuit throu wh lamp 11 is thus removed ¢ 
that this lamp now lights to indicate’ to the 
toll switching operator that disconnection is 
desired. The toll ¢ switching operater, by re- 
moving plug 14 from: - jack | 15 causes ‘the re- 
turn of the cireuit at this end of the trun kt Lo 
normal. 

it should be understood that the trunking 
ystem described in this specification 1 is meére- 

ly illustrative of one application n of the inven- 
tion and that the various féatures.of the in- 
vention may readily be adapted to other sys- 
tems having similar trafic conditions to meet 
without departi ing from the spirit of the in- 
vention, 

What.is claimed is: 
i. In a-telephone system, a trunk accas- 

sible at one end from a first operater’s posi- 
tion- and term unating at the same end at a 
second operatoz 8 position and at the ether 
end at a third operator’s position, a sub- 

line having connecting: ter minals at seribor’s 
the first and second positions, : a Halk cireurt 
at th @ first position for connecting said: sub- 
geriber’s line to said trunk, # signal at the 
third position, means res Dons sive to the eon- 
nection oz said link eineuit to said trunk for 
actuating said signal, an eperator’s telephone 
sot at the second posi tion, means controlled 
Fro m the third position for aut raatically 

C aid telephone set to the trunk, 
at the second position: for connecting 

said be vane to sa rid subscriber’s line, a signal 
at the first posit ion,’ and nieans respons Ive <0 
euch a connection ef the second position for 
actuating the signal at the first position. 

2. Tn a telephone system, a first, 2 a ‘second 
and a third © pore ator’s position, & a plurality of 
trunks, one énd of said trimks terminating at 
the second position in individual connecting 
terminals and at the other end at the third 
position im individual connecting terevinals, 
2 pinraity of sets of connecting terminals at 
lie first position, an automatic switch’ asso- 

vinted! with each of said sets of conne cting 
terminals at the first position, a subscriber's 
line having connecting terniinals at the first 
and second. positions, a vlink cize uit at the first 
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position for connecting said subscriber’s line 
with any set of connecting terminals. at this 
position, a signal associated with each of said 
trunks at the third position, means respon- ° 
sive to the connection of said link circuit with 
one of said. sets of connecting terminals‘at the 
first. position for automatically connecting 
said set of terminals with an idle trunk 
through the associated switch and for actuat- 
ing the signal associated with said trunk at.a 
third position, an operator’s telephone set at 
the second position, means controlled from 
the third position through said trunk. for 
automatically connecting said: telephone set 
to said trunk, means at the second position 
for connecting said trunk to said subscriber’s 
line, a signal at.the first position, and means 
responsive to such‘a connection at the second - 
position for actuating the signal at the first 
position. 

3. In a telephone system, a first, a second 
and a third operator’s position, a plurality 
of trunks, one end of said trunks terminating 
at the second position in individual connect- 
ing terminals and at the other end at the ~ 
third position in individual connecting ter- 
minals, a plurality of sets of connecting ter- 
minals at the first position, an automatic 
switch associated with each of said sets of 
connecting terminals at the first position, a 

* subscriber? s line having connecting termi- 

nals at the first and second positions, a link 
circuit at the. first position for connecting 
said subscriber’s line with any set of con- 
necting terminals at this position, a signal 
associated with each trunk at the third posi- 
tion, means responsive to the connection of 
said link circuit with one set of connecting 
terminals at the first position for auitomati- 
cally connecting ‘said set of terminals with 
an ale trunk through the associated switch 
and for actuating the signal associated with 
said trunk at the third position, an operator’s 
telephone set at the second position, means 
controlled from the third position through 
said trunk for telephonically disconnecting 
said set of connecting terminals at the first 
position from said trunk for automatically 
actuating all switches except the one asso- 
ciated with the seized set of terminals at the 
first position to associate their brushes with 
the next idle trunk and. for automatically 
connecting said telephone set to said trunk, 
means at the second position for connecting 
said trunk to said subscriber’s line, a signal 
at the first position, means responsive to such 
a connection at the second position for actu- 
ating said signal at the first position, and 
means responsive to the disconnection of the 
link circtit from the seized set of.terminals 
at the first position for automatically actuat- 
ing the associated switch to connect: its 
brushes with the next idle trunk. 

4. In a telephone system, a trunk accessible 
at one end from a first position and termi- 

7 

nating at the same end at a second position 
and at the other end at-a-third position, sets 
of connecting terminals at the first position, 
an. automatic switch associated: with each set 
of connecting terminals and having-access to 
said trunk, a subscriber’s line terminating: at 
the first and at the second positions,:a link 
circuit at the first position for connecting 

70 

said subscriber’s. line to any set of connect. 
ing terminals thereat, a signal at the third 
position, means responsive “to the seizure of 
a set of terminals by said link circuit for 
automatically connecting said set of termi- 
nals to the trunk through the associated 
switch and ‘for actuating said signal, an op- 
erator’s telephone set at the second position, 
means controlled from the third position for 
automatically connecting said telephone set 
to the trunk. means for connecting said sub- 
scriber’s line to the trunk at the second po- 
sition, a signal-associated with said link cir- 
cuit, and.means responsive to the last. men- 
tioned connection for actuating said link.cir- 
cuit signal, 

5. In a telephone system, a trunk accessible 
‘at one end from-a first position and terminat- 
ing at the same end at a second position, and 
at the other end at a third position, sets of 
connecting terminals at the first position, an 
automatic switch associated with each set of 
connecting terminals and having access to 
said trunk, a subseriber’s line terminating 
at the first and at the second positions, a link 
circuit at the first. position for connecting said 
subscriber’s line to any set of connecting ter- 
minals. thereat, a-signal atthe third posi- 
tion, means responsive to the seizure of a set 
of terminals by said link circuit for. auto- 
matically connecting said set of terminals 
to the trunk through. the associated switch 
and for actuating said signal, an. operator’s 
telephone set at the second position, a key at 
the third position, means responsive to the 
actuation of said key for automatically con- 
necting said telephone set.to the trunk. and 
for telephonically disconnecting the seized 
set.of terminals at the first position from -the 
trunk, means for connecting said subscriber’s 
line to the trunk at the second position, a sig- 
nal associated with said link circuit, and 
means: responsive. to the last. mentioned con- 
nection for actuating said link circuit signal. 

6. In a telephone system, a trunk accessible 
at one end from a first position and terminat- 
ing at the same end at.a second position and 
at the other end at a third position, means 
for establishing a telephonic connection from 
the first position to the third position over 
said trunk, and means for establishing a tel- 
ephonic connection from the third position: 
to the second position over said trunk and 
for disabling said first mentioned telephonic 
connection. 

7. In a telephone system, a plurality of 
trunks accessible at one end from a first po- 
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sition and terminating at the same end at 
a second position, and at the other end at a 
third position, a plurality of switches, means 
for establishing a telephonic connection over 

5 any one of said switches from the first posi- 
tion to-an idle trunk, and means for estab- 
lishing a telephonic connection over said idle 

trunk from the third position to the second 
position and for disabling the first mentioned 
telephonic connection. 10 

In testimony whereof, I have signed my 
name. to this specification this 19th day of 
April, 1927. 

HENRY H. ABBOTT.
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