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Objects 

An object of the present invention is to provide 
means whereby a calling subscriber in an auto 
matic telephone exchange may initiate a call by 
removing his receiver and thereby cause the line 
SWitch individual to his line to operate and se 
lect an idle first selector, and thereafter operate 
the first selector by means of an automatic call 
ing dial On his telephone to select a long distance 
Operator's receiving trunk which terminates in 
a B Operator's Switching plug (U). A calling 
lamp 2 3 individual to the said plug will there 
upOil glow to indicate the call. The operator may 
then manipulate a listening key (Q) individual 
to the trunk and answer the call. 

In accordance with the present invention, and 
the arrangements for carrying it into effect, the 
Operator may, in order to identify the particular 
line Calling, depress a key (k), contiguous to the 
Said plug (U), and thereupon cause a finder switch 
(as F) at the originating end to operate and pick 
out the calling line, and by reason of the posi 
tion assumed by the finder switch. When it finds 
the calling line, set-up a stored condition in an 
impulse sender companion to finder switch (F) 
which Will cause a train of impulse series to be 
Sent Over the trunk effective to a common call 
indicator lamp arrangement (shown in Fig. 4) at 
the Operator's position that will, by means of 
glowing lamps, identify the number of the calling 
line. Moreover, a final series will be annexed to 
the telephone number train to apprise the oper 
ator, by glowing a Specific lamp, of any one of a 
plurality of particular conditions attaching to 
the calling line. For example, that the particular 
line Should not have charge service, or that some 
particular person must authenticate the request 
for toll service, as well as the kind of telephone 
line, perhaps. 
The present invention then looks to an ar. 

rangement for enabling a random calling line to 
be Specifically identified to a called operator, at 
the Will of the operator, so that the operator Will 
be a SSured that the Calling party has not deceived 
her when placing the call, while at the same time 
informing the operator as to any special condi 
tion of the calling line. This arrangement there 
fore obviates the operator directively calling back 
to the calling line Over a newly linked train of 
Switches to assure herself that the calling party 
properly identified his line to her. 

Drawings 
With reference to the accompanying four sheets 

of drawings:- 

(C. 19-2) 
Fig. 1 ShoWs an automatic telephone. A leading 

to a line Switch LS, wherein the line Switch has 
Coinnon access to a first selector E. The first 
Selector E has common access to long distance re 
ceiving trunks and also to well known second 
Selectors S. 

Fig. 2 shows a long distance receiving trunk 
terminating in a B operator's switching plug U. 

Fig. 3 shows apparatus cooperative with the 
line switch. LS in Fig. i and is used for sending. 
identifying impulses corresponding to the calling 
line. 

Fig. 4 shows apparatus cooperative. With the 
circuits associated with the operator's SWitching 
plug U and is for receiving the identification in 
pulses Sent from the apparatus ShoWn in Fig. 3. 

Fig. 5 shows details of the '0' level individual 
Wiper 3. 

Equipment 
The telephone A is of the Well known auto 

matic type. 
the line SWitch IIS is of the Well knoWn. So-called 

rotary general class, modified in accordance with 
the present invention. 
The first selector E if of the well known general 

class sometimes called a POWell Selector, modified 
in accordance With the present invention; this 
modification concerning Only the upper-most 
wiper 3: (and associated circuits thereof), which 
Wiper is not rigidly fixed to the shaft carrying the 
three lower Wipers. This uppermost Wiper 3 
Sweeps only its cooperating, aligned bank termi 
nals when the shaft is raised. So that the three 
lower Wipers align with the “0” (tenth), level, 
which is the upper-most level. 
The switch elements F and G in Fig. 3 are 

mechanically of the finder-SWitch general class, 
having only the advance rotary movement well 
known in so-called rotary SWitches, modified in 
accordance with the present invention. 
The switch elements H and I of the impulse 

sending device individual to finder-switch F are 
mechanically of the Same general class as ele 
ments F and G, but modified in accordance With 
the present invention. 
The Switch elements J to P in Fig. 4 are me 

chanically of the same general class as elements 
F and G, but modified in accordance With the 
present invention. These switches J to P each 
have a “home' position to which its set of Wipers 
return when not in use, While the SWitch ele 
ments F and G do not have a 'home' position. 

Operation 
The following descriptions of assumed call op 
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2 
erations will Serve to make the operation of the 
System understood. 
When the calling party at telephone A re 

moves his receiver a circuit Will be closed from 
ground, Springs (), and Winding of slow-re 
leasing relay 2, the latter said relay actuating. 
Spring 3 will apply ground to the release trunk 
4. If the private wiper f6 of the group 5 to 8 

is resting upon a busy-grounded bank terminal 
this will cause this busy-ground to be applied 
through Springs 2 and 2 to the Winding of the 
motor magnet, incidentally short-circuiting the 
SWitching relay 23. This Will cause the motor 
magnet to operatively energize to interrupt its 
energizing circuit and thereby cause the WiperS 5 
to 8 to successively step-advance until the Wiper 
6 fails to receive busy-ground, whereupon the 
winding of relay 23 becomes in a series path. With 
the winding of the motor magnet, to the release 
trunk, the relay 23 operating, while the motor 
magnet, due to its marginal adjustment, remains 
inert. If it is assumed that the bank terminal 
upon which the Wiper 6 is shown resting is the 
One upon Which it is resting When the Stated a C 
tuation of relay 23 takes place, the Calling line 
will thereupon become in series With the Windings 
of the line relay 25 in first selector E, the latter 
said relay actuating. Slow-releasing release relay 
26 Will be operatively energized in a local circuit 
of line relay 25. Ground is applied through 
spring 27, bank terminal 28, wiper 6, spring 2 
to conductor 4. The relay f2, although deen 
ergized by the attraction of spring , sustains to 
maintain the ground to the release trunk f4 
from the Spring 3 until the Spring 27 has had 
time to attract and apply ground to the release 
trunk 4 from ahead. 
The last described operations took place re 

sponsive to the calling party removing his re 
ceiver. Let it be assumed that the digit 0 (con 
sisting of ten open impulses) is now Sent from the 
calling dial of the automatic telephone A to call 
the long distance operator. Responsive to the 
said operation of the dial, the selector E will 
operate in the well known manner and align its 
wipers 32, 33 and 34 with the '0' (tenth) level 
of bank terminals. 

Special '0' level Diper 
The Wiper 3 is permanently aligned with the 

'O' level, and therefore is not carried fixedly on 
the shaft 35, with the wipers 32, 33, and 34. 
Wiper 3 is carried revolvably in an insulated 
groove on a fixed sleeve 36, the latter having a 
bracket 37 for securing it to the fixed frame 
member 38 by means of the screws 39. The wiper 
3 revolves between the insulated shoulders ) 
on the sleeve 36, and is therefore insulated from 
the Sleeve. That is, the Wiper 3 is free to revolve 
concentric with the shaft 35, carried by the sleeve 
36. The shaft 35 passes through a longitudina, 
Concentric bore in the sleeve, Which does not 
affect the movement of the shaft, as the bore 
through the sleeve is large enough in diameter to 
permit the shaft to move. That is, the sleeve may 
Serve as a steadying bearing for the shaft, or the 
shaft may pass through the sleeve freely. 
The shaft 35 carries an arm 4 rigidly attached 

to it. This arm carries a finger-pin 42 which reg 
isters with a hole 43 (extending through the 
Wiper 3) when the shaft is at normal or is step 
ping up vertically. The finger-pin 42 moves out 
of registry with the hole 43 when the wipers 32 
to 34 rotate-in at levels below the “O’ level. It 
is thus clear that although the Wiper 3 normally 
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rests in the position indicated in the drawings, 
Only when the Shaft 35 is raised to the '0' level 
position Will the finger-pin 42 cooperate With the 
hole 43, and under which condition when the 
shaft 35 there rotates-in and the private Wiper 32 
tests the long distance trunks of the 'O' level, 
the wiper 3 will be correspondingly moved over 
its cooperating bank terminals as 45 and 46. 
Then, when the shaft 35 restores, the wiper 3f 
Will be carried back to its normal position showin 
in the drawings, and the Shaft Will fail Vertically 
to its normal position, leaving the Wiper 3 in the 
normal position shown in the drawings. It will 
tuS be noted that the arm must raise ten 
levels in order to have the finger-pin 42 cooperate 
with the hole 43 in the wiper 3. The object of the 
Special arrangement whereby the wiper 3 only 
moves when the wipers 32 to 34 operate with re 
spect to the 'O' level is to obviate employing 
dummy bank terminals cooperative with the wiper 
3 at levels 1 to 9, or by leaving dead space 
aligned with wiper 3 at each level. 
Further operation-Calling the long distance 

Operator 

Going back to the condition ensuing responsive 
to the calling party initiating a call by removing 
his receiver, wherein relays 25 and 26 actuated, 
it Will now be assumed that the calling party de 
Sires to place a long distance call, and accordingly 
dials digit 0. The selector E will operate in the 
Well knoWn manner of so-called Powell selectors 
and align wipers 32 to 34 With the 'O' level and 
there rotate-in and select the first idle trunk 4 
to 50 of the 0 level, having in mind that the wiper 
3 of the present invention will rest upon a bank 
terminal 47 companion to the bank terminal 5 
upon which the private wiper 32 will be resting. 
When the Switching relay 52 actuates in effect 

ing the Seizure of the trunk 44 to 50, a circuit can 
be traced from grounded battery, upper winding 
of relay 2, conductor 49, bank terminal 53, 
Wiper 33, Spring 54, wiper 7, spring if, telephone 
A, Spring 0, Wiper 8, spring 55, wiper 34, bank 
terminal 56, conductor 50, lower winding of relay 
20 to ground, the relay 20? actuating. Spring 
22 now applies ground over conductor 48, bank 
terminal 5, wiper 32, spring 58, bank terminal 
28, Wiper F6, Spring 20 to conductor 4. The said 
ground is applied through spring 292 back to con 
ductor 4 before the Spring 27 has had time to 
retract, So that there is no lapse of ground on 
the release trunk including conductor 4. 

Positive battery is now applied from ground 
through Springs 203 and 204 to the center point 
of the winding of the polarized relay 205 of the 
duplex circuit Organization, effective to move the 
grounded armature of polarized relay 206 to the 
left, operatively energizing the slow-releasing re 
lay 20. Negative battery is now being applied 
from ground through Springs 208 and 209 to the 
center point of the winding of polarized relay 206, 
in lieu of ground through the resting contact of 
Spring 209 as normally exists. This will be to no 
Operative effect upon relay 205. That is, chang 
ing the ground to negative battery applied to the 
center point of the winding of relay 205 Will be 
to no operative effect to relay 205 beyond more 
strongly attaching its arnature to the left. 

Calling lamp 

The attracted condition of Spring 22 causes 
the calling lamp 23 to glow. The operator upon 
noting the glowing of the lamp 23 Will respond 
to the call by manipulating the listening key Q, 
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individual to the trunk, thereby connecting her 
telephone to the heavy conductors leading back 
to the calling telephone, whereupon she may 
Orally communicate With the calling party. 

Verifying calling line 
However, it is assumed that before the operator 

extends the call through the agency of the trunk 
plug U to a desired one of a plurality of toll lines 
through its individual jack T, she desires to Verify 
and positively identify the calling line, although 
the calling party may have orally informed her. 
This Werifying the operator may do, as Will ap 
pear, without the calling party being aware of 
the verification, and without delaying the con 
pletion of the call. It is accomplished by control 
back over the trunk line involved in the extension 
of the call to the operator's plug. 
The operator has keys k and k", one key indi 

vidual to each of the plurality of trunks, for the 
purpose of initiating the verification of the call 
ing line. This verification may take place before 
the call is extended to a toll or other line jack 
as T by the plug U, or it may take place at any 

5 time before the calling party abandons the call. 
The keys ic and k" have a way-down position 

and an intermediate position, and a normal pOSi 
tion as shown in the drawings. When key k is 
operated to the way-down position the corre 
sponding springs 25-2 make first, at the inter 
mediate position, and then the springs 27-28 
also make at the way-down position. When the 
operator removes the depressing pressure the key 
will return by compression spring action (Springs 
a and d') to the intermediate position, where it 
will lock by the Well known shift-plate action in 
which coil spring b shifts the shift-plate c to the 
locking position. The springs 2:5-26 will be in 
engagement, and the Springs 22-28 Will be dis 
engaged under the last stated condition. In case 
another key ke' is depressed the first movement 
Will cause the shift-plate c to unlock the key k, 
before held locked so that the shift-plate is free 
to lock the last key k' when the last said key 
moves to the intermediate position, in the man 
ner as before described. Shift-plate key locking 
and unlocking mechanisms as referred to are Well 
known. 
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Thus, to verify the calling line, the operator 
will depress the key k of the trunk corresponding 
to the particular plug U concerned to the Way 
down position, and then release it, whereupon it 
will retract to the intermediate, locked position. 
The springs 25-2E 6 will engage and remain So. 
The springs 2 -288 will be engaged only while 
the key is in the way-down position. 
When the springs 2:7-2 8 engage, ground on 

spring 28 is applied to energize the slow-releas 
ing relay, 22 G. Grounded spring 22 applies its 
ground over conductor 222, bank terminal is , 
wipers 62-493 in the home position, bank ter 
minal 34, conductor 605 to the Winding of relay 
228, the latter said relay actuating. 

It will be noted that unless the wipers of the 
switch J is in the home position as drawn, the 
circuit for energizing the relay 223 cannot be 
closed through the wipers 492-63. It Will 
appear presently that when the Switches J to P 
are restored through the agency of relay ( , 
the fact that switch J has its wipers in the 
normal or home resting position will insure that 
the other switches K to P have their Wipers in 
the said normal or home position, because extra 
rotating space is provided for SWitch J. Wiherein 
its wipers Will always have to paSS OVer more 

3 
bank terminal spaces in restoring to its said 
normal position than will have to be passed Over 
by any of the Switches K to P, regardless of the 
Setting thereof. That is to say, there Will be 
ten digit lamps and corresponding bank posi 
tions, and a home bank position for each of 
the switches K to P, while when the switch J 
has its wipers positioned six steps ahead of home 
position (corresponding to the number of Series 
employed), there will be not less than ten steps 
to be advanced over to the home position. ThuS, 
when the Switch J has returned to its home posi 
tion, the other switches K to P will have had 
ample time to have returned to their respective 
home positions, as shown in the drawings. 

It will be noted, in this connection, that the 
wipers of the switches J to Premain in the posi 
tion last set until directively restored by the 
operator depressing key 4: , or by the operator 
depressing a key ic or c' way-down to cause its 
corresponding relay as 22 to actuate in the 
manner described. Spring 234 applies its ground 
over conductor 235 to energize the left-hand 
winding of relay 460. The springs of the latter 
said relay are applied to ground through the 
low-resistance right-hand Winding of the latter 
said relay. The motor magnet of any of the 
switches J to P which have the wipers in off 
normal position will be caused to operate to 
restore the corresponding wiper sets to normal 
position by interrupter action over obvious cir 
cuit paths. The relay 46 will remain actuated 
as long as any Switch J to P has its wipers in 
off-normal position and has its motor magnet 
energized in the interrupter action by way of 
restoring the WiperS. 

It will be noted that until the Wipers of the 
switch J have restored to the home position, the 
circuit for energizing the relay 224 cannot be 
chosed. Moreover, in case the operator removes 
the depressing pressure immediately, or before 
the relay 224 has actuated because of the off 
normal condition of the switch J, the relay 220 
will be held locked to the grounded spring 236 
of relay 224. Then, when the wipers of Switch. 
J have restored to the home position and relay 
224 actuates from ground received from Spring 
228 via wipers 402-403, the relay 22) will de 
actuate consistent with its slow-releasing chair 
acteristic, followed by the deactuation of relay 
224 resultant to the retraction of spring 22. 
However, it will be noted that even if relay 224 
is actuated only for a brief time consistent with 
the slow-releasing characteristic of relay 220 
under the condition that the operator nomen 
tarily depressed the key k way-down and the 
switches J to P thereupon restore, this brief time 
will be sufficient for the relay 205 to move its 
armature to the right-hand contact where it 
will remain until relay 225 deactuates. 

During the time relay 224 is actuated, the 
lamp 23 will glow to indicate that the identifica 
tion of the calling line operation has been 
initiated from the operator's end, the latter said 
lamp not glowing until the Switch J has restored 
and the relay 293 has been given its operating 
impulse from the attracted spring 283 of the 
relay 22& operating the lamp 237. The lamp 237 
may be common to a plurality of plugs U. So 
When the operator depresses a key as ic to the 
Way-down position, and possibly releases it im 
mediately, she will know by the glowing of the 
lamp 23 that the operation has been effective 
and that the identification of the calling line will 
be made consistent with the operation of the 
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apparatus at the calling end in due time, as will 
appear presently. 
Returning to the condition ensuing when the 

relay 224 actuated, and remembering that the 
relay 27 is actuated, positive battery is being 
applied through Springs 238 and 209 to the center 
point of the winding of the polarized relay 206, 
operatively effective to the polarized relay 205 
over the obvious simplex path of the trunk talk 
ing conductors, the windings of the relays 205 
and 26 being connected corresponding to the 
well known duplex telegraph relation. The 
grounded armature of relay 25 will move to the 
right-hand contact, causing the Slow-releasing 
relay 238 and the quick-acting relay 23 to actu 
ate. There will be no other operative effect 
resultant to the actuation of relay 205. How 
ever, at such time as the operator removes the 
depressing pressure from the key ic (or the Switch 
J restores its wipers to the home position, in case 
it had its wipers in off-normal position and a 
momentary depression of key k WaS made), 
Wherein it will restore to its intermediate posi 
tion, the relay 22, will deactuate, consistent With 
its slow-releasing characteristic. The latter Will 
cause relay 224 to deactuate and restore the 
negative battery to the center point of the Wind 
ing of relay 296, whereupon the arnature of relay 
205 Will return to the left-hand contact as shown 
in the drawings. The latter cannot ensue until 
the operator has removed the depressing pressure 
from the key ic. 
The armature of relay 23 innediately re 

tracts, while the armature of relay 230 Sustains 
for a time consistent with its SOW-releasing 
characteristic, and during this tine ground 
from the armature of relay 205 is applied through 
springs 239, 243, conductor (, bank terminal 45, 
wiper 3, spring 6, bank terminal 62, wiper 5, 
springs 63 and 64, make-before-break Spring 65 
to the Winding of relay 66, the latter said relay 
actuating and locking by way of Spring 67 to 
the grounded conductor fi. 
Grounded Spring 69, in attracting, removes the 

normally existing bar ground from conductor 79 
and the bar bank terminals as 30 and 302 
of the switches G and F, respectively, and ap 
plies this ground to the start conductor . As 
Sunning that finder SWitch E is idle, the ground 
on conductor 7 will energize the slow-releasing 
relay 304. 

ClotSS of System. 

Before proceeding With the operations result 
ing from the grounding of start conductor T , it 
will be pointed out that the exampled telephone 
System is a So-termed five-pull or five-digit, 
automatic System of the Strowger general class, 
wherein trunks from the levels below the 0 level. 
of first selector E, the first level, for example, 
extend to second Selectors S of the so-called 
POWell type, or other suitable type, and the lat 
tel in turn having access to Similar third Selec 
tors S' which have access to connectors C, which 
latter have access to a group of one hundred 
Subscribers' lines, each terminating in a tele 
phone as A'. These second and third selectors 
and a connector as Would be enployed in a call 
to a subscriber's line are shown in the lower por 
tion of Fig. 1. The Second selectors S may lead 
from a random level 1 to 9 of the first selector 
E and other Selectors of its group in common. 
The calling lines of which the leading to tele 

phone A' may be one, are divided into groups 
of any Suitable number as may be commonly 
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accessible from the line finder SWitches G and 
F. The latter Said finder SWitches are of the 
single plane forward movement type, but it Will 
be undel'stood that any Suitable type of line 
finder Switch may be employed; having vertical 
and rotary movements, for example. That is, 
the line finder SWitch haS WiperS (the three lower 
ones) for setting up a stored condition, while 
the upper three wipers are cooperative with bank 
terminals Which are individual to the respective 
line Switches of the calling lines. It is therefore 
inmaterial What type of line finder is employed 
that will satisfy the condition. Wherein When the 
start conductor is energized one of the finders 
Will hunt for and Seize the Set of six bank ter 
minals corresponding to the line Switch. Which 
caused the Said energized condition of the start 
conductor and at the same time remove the 
ground bar from the corresponding set of ter 
minals, so that the finder Will seize When such 
(un-barred) terminal is encountered by the test 
wiper of the finder Switch. The relays at the 
right of relay 32 are auxiliary to the finder 
SWitch. F but individual thereto. The SWitches 
H and I are individual to finder SWitch F. It 

Will thus appear that apparatus auxiliary to 
finder. SWitch G has been Ornitted, but it will be 
understood that the Switches F and G, and re 
spectively associated apparatus and impulse 
Sender are similar. There may be more Switches 
like F and G and aSSociated apparatus, or there 
may be only SWitch F and still meet the objects 
of the present invention, but the Operation of the 
present invention Will then be limited as to the 
traffic that can be handled by the Switch E and 
its individually associated impulse Sender in 
cluding SWitch elements H and I. 
Normally, the bank terminals as 304-302 and 

35-36 are applied to ground on springs cor 
responding to 69. When a spring corresponding 
to 39 attracts responsive to the operator de 
pressing a key as ic under the condition Set forth, 
the start conductor is thereby grounded and 
the corresponding guard terminals as 30-302 
are ungrounded. The five bank terminals 
aligned below the bank terminal 3 (and also 
terminal 32) are individual to the line Switch 
LS, and each set of six bank terminals SWept by 
the wipers of Switch. F belong to a different line 
Switch as LS. The same holds for SWitch G, 
but wherein only the upper three terminals of 
the sets of terminals are duplicated in multiple 
On the two SWitches F and G. The lower three 
terminals of the Sets are individual to the re 
Spective SWitches F and G and their individual 
corresponding SWitches as H and I. 

Returning to the condition. Wherein the start 
conductor if became grounded, causing the re 
lay 304 to actuate, and having in mind that 
bank terminal 306 (also 305) will be grounded 
and bank terminal 32 (also 3) ) will be un 
grounded. Ground Will be applied from bank 
terminal 36, wiper 38 of set 368 to 33, make 
before-break spring 3, Springs 3-5 and 3:6 to 
the Winding of the motor magnet. Spring 38 
applies ground to the lower winding terminal of 
relay 32, but this winding is short-circuited by 
the described ground applied through Spring 36. 
The motor magnet Will operate its interrupter 
Contact and cause the Wipers to be step-advanced 
as long as Wiper 38 receives ground from a 
cooperating bank terminai. However, bank ter 
minal 302 is ungrounded, so that when the wiper 
398 advances to this terminal the short-circuit 
is removed from the Winding of relay 320 and 
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it operatively energizes in series with the motor 
magnet, while the motor magnet remains inert 
due to its marginal adjustment. Relay 364 will 
deactuate consistent with its slow-releasing 
characteristic, the start conductor 7 now be 
ing COntinued to the Winding of relay 32 of 
finder switch G. 

Relay 320 locks to ground on spring 32. Relay 
322 actuates, energized from ground applied 
through spring 323. Spring 325 applies ground 
through Wiper 39, cooperative bank terminal, 
Conductor 327 to the Winding of relay 2 in line 
SWitch LS, the latter said relay again actuating 
for the purpose of unlocking relay 66, to place 
ground from Spring 69 on bank terminal 3 to 
guard the corresponding set of bank terminals 
of the Switch G, it being noted that the latter 
Said ground is applied by the time the start con 
ductor 7 is continued to the winding of relay 
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32 in view of the slow-releasing characteristic 
of relay 304. 
Only provided the wipers of Switches H and 

I are in the normal, home positions, as shown 
in the drawings, will the ground be applied 
through spring 328, wiper 33 of set 329 to 33, 
conductor 332, wipers 334 and 333 of set 333 to 
336, spring 33 to the winding of relay 338, the 
latter said relay actuating. This ground Will 
also appear on bank terminal 339 of switch. I. 
Relay 338 is now locked by ground applied 
through springs 348 and 34, so that the latter 
Said relay Will remain actuated as long as relay 
32 remains energized. 
At the time the relay 338 actuated, a circuit 

WaS closed from ground, springs 342 and 343 in 
parallel, Spring 364 to the winding of relay 345, 
the latter said relay actuating. Slow-releasing 
relay 346 is now energized in a local circuit of 
relay 345, so that a circuit is prepared from the 
resting contact of attracted spring 347, springs 
348 and 349, wiper 3 0, conductor 35, springs 
64, 63, wiper 5, bank terminal 62, spring 6d, 
Wiper 3f, bank terminal 45, conductor 47, springs 
26 and 239 to the winding of relay 247, the 
Winding of the latter said relay not being at 
preSent energized. 
The ground interrupter IT revolves at the rate 

of approximately twelve times per second, so 
that ground impulses are applied through the 
Spring 352 and thence through spring 353 to 
the Winding of relay 354, and also through spring 
355 to the motor magnet of Switch H in parallel, 
at the rate corresponding to the revolutions of 
the interrupter IT, or , approximately twelve 
times per second. , 

Relay 332 will have its spring 342 retracted 
until the wiper 335 of the switch H moves to 
bank terminal 358, when the relay 357 Will be 
come energized so that the relay 345. Will there 
after respond to the open impulses from the 
interrupter IT, the relay 346 sustaining actuated, 
So that, after the Wiper 335 has advanced to 
bank terminal 358 the spring 347 on relay 345 
will send one impulse through springs 348, 349, 
wiper 3A, conductor 35 for each step of the 
wipers of the set 333 to 336, until the Wiper 333 
encounters ground, as Will appear presently. At 
the time the Wiper 333 encounters ground this 
ground will be applied through wiper 334 and 
the cooperating bank terminal, conductor 360 
to the winding of slow-releasing relay 36 , the 
latter relay actuating and locking through the 
spiring 362, Wiper 335 to ground on the cooperat 
ing bank terminal, this locked condition ensuing 

until the wiper 335 returns to the home posi 
tion, in the manner as will appear presently. 
When the spring 362 attracts, it deemergizes 

the relay 357, so that spring 342 retracts to 
maintain the closure of the circuit path ener 
gizing relay 345. The circuit path to the wind 
ing of relay 356 is opened at Spring. 353 and the 
circuit path to the Winding of the motor magnet 
of Switch H is opened at Spring 355, so that the 
latter said motor magnet Will not be driven fur 
ther by the impulses from the source IT. How 
ever, ground applied through Wiper 335, Spring 
364, is applied through Wiper 336, interrupter 
armature to the Winding of the motor magnet, 
the latter Said magnet Operating to advance the 
Wipers 333 to 336 to the home position. At the 
home position the locking ground for the relay 
36; is removed, so that it will deactuate con 
sistent with its slow-releasing characteristic to 
introduce a predetermined minimum space be 
tWeen the Series of impulses sent over the con 
ductor 35, and the next succeeding series that 
Will then follow, Since the same conditions exist 
as existed before the terminated series started, 
the succeeding series will follow in like manner, 
assuming that relay 365 has not yet actuated 
following the last Series, in the manner as will 
appear presently. 

It is pointed out that When the relay 36 ac 
tuated to terminate the first impulse series, 
ground was applied through spring 367 to the 
motor magnet of SWitch I, preparatory to caus 
ing the Wipers thereof to advance One step When 
the relay 36 deactuates following the return of 
the Wipers of switch H to the home position. 
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The detailed operation of effecting the impulse. 
Series with particular correspondence to the call 
ing line concerned and the position assumed 
by the finder switch F will be taken up later. 
Suffice it to say here that a train of impulse 
series numerically corresponding to the line 
found by the finder switch F, followed by a clas 
sification series will be sent over the conductor 
35, effective to the relay 24 in Fig. 2. 
The relay 247 will therefore effect an opera 

tion corresponding to the train of impulse series 
received by it, its Spring: 203 correspondingly 
changing the polarity of the battery applied to 
the center point of the relay 205, effective to 
correspondingly retracting the armature of relay 
-256 to the right to send impulses through spring 
243, springs 26-2 5 to conductor 244. 
Returning to the operation of the impulse 

sending mechanism in Fig. 3, it is pointed out 
that the calling lines extending to group of line 
Switches, of Which SWitch. LS is one, and with 
which lines the finder switches F and G coop 
erate, are assumed to belong to the 986 hundred 
group. That is, in the 6 hundred of the 8 thou 
Sand of the 9 ten-thousand block of numbers. 
Therefore, regardless of which particular line of 
this hundred is the calling line to be identified, 
the first three digits of the number Will be 986. 
The next two digits Will correspond to the par 
ticular line of the hundred group that is calling. 
The last (sixth) digits series will identify the 
classification of the line in any desired respect, 
and therefore may be the same for any number of 
the lines of the hundred group. 
The calling line leading into line switch LS is 

assumed to be line number 98675 wherein the 
classification is “4'. The line corresponding to 
the terminal set upon which the set of Wipers 308 
to 33 of the finder switch F is shown resting is 
98674, wherein the classification is “2'. 
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It was described how the relay 36 actuated and 

locked when the wiper 333 encountered ground, 
and thus terminated the series of impulses. This 
ground will be first encountered on the terminal 
corresponding to digit 9 due to the fact ground 
from attracted spring 328 is applied through 
wiper 33, bank terminal 366, fixed jumper 367 to 
the digit 9 bank terminal cooperative With wiper 
333. That is, the spring 347 on relay 345 will 
have sent a series of nine ground impulses to con 
ductor 35, effective to relays 247 and 206 in Fig. 
2 and 40, wiper 4 3 to the motor magnet of 
SWitch EK in Fig. 4, when Wiper 333 encounters 
ground on the digit 9 bank terminal. 

It was also described how the wipers 329 to 33 
of SWitch I advanced one step following each im 
pulse series sent by relay 345, due to the retraction 
of armature 36, said wipers advancing upon the 
deenergization of the corresponding motor mag 
net. 

In view of the foregoing, it will be clear that 
the Second Series will constitute eight impulses, 
the ground encountered by wiper 333 being ap 
plied through jumper 368 to the digit 8 bank ter 
minal. In the same manner the third series Will 
constitute six impulses, the ground encountered 
by Wiper 333 being applied through jumper 369 to 
the digit 6 bank terminal. The jumpers 367, 368 
and 369 may be fixed or permanently run jumper 
Conductors. Moreover, the latter Said jumpers are 
COncerned in each train of Series for the 986 hun 
dred group. However, three specific jumpers 
are employed for the last three series of each 
train. The wiper 33, as it progresses to Succes 
sive bank terminals 370, 37 and 372 correspond 
ingly apply ground through WiperS 3 ?, 32 and 
3,3 and jumpers 373, 374 and 375 to digit bank 
terminals, 5, 4, respectively. 
From the foregoing, it will be clear that re 

Sponsive to the actuation of relay 66, primarily 
responsive to directive operation by the operator 
depressing key Ric, the finder Switch F Will hunt 
for and seize the calling line corresponding to the 
said relay 66. Thereupon the sending apparatus 
individual to the Switch F will send a train of 
series 9-8-6-7-5-4, effective to relay 206 in 
Fig. 2, there being a space betWeen each said Se 
ries to permit the slow-releasing relay is to de 
actuate. Had the calling line been the one corre 
Sponding to the set of bank terminals upon which 
the wipers 368 to 33 are shown resting (there 
being no home position for the Wipers of switches 
F and G), the last three series of the train would 
then be 7-4-2 in place of 7-5-4. Assuming 
that the Switch F has access to one hundred sets 
of bank terminals, each set Would cause the cor 
responding calling line to be identified by two 
Sets of three series each, tWO of which Series of the 
Second Set Will correspond to the numerical posi 
tion of the line in the hundred group While the 
last Series Will identify the class. The first set of 
three series identifies the hundred group. Of 
course, in place of the SWitch F having access to 
One hundred lines, it may have access to a fewer 
number, Say twenty-five lines. In the latter 
case there Would be four such switches as F for 
one hundred lines and wherein in each instance 
the set constituting the first three digit series 
Will be the same for all trains With reference to the 
one hundred lines, and, on the other hand, the 
switchF may have access to one thousandlines. 

It is obvious that the SWitch G need not be in 
stalled, and moreover, more than two such 
switches may be related in the indicated chain 
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relation, so that in the event the switch Fis busy 
with a call when the relay corresponding to 66 of 
another line is actuated, the next finder Switch 
as G. Will operate to find the Said another line 
and transmit to the operator the identification of 
the line. 

So, it will be particularly noted, in the exem 
plary System, that the switch F (or G) determines 
Only the last three series of the train, the first 
three series of the train being fixed in the com 
panion SWitch I, there being a specific Switch as 
I (and also H) for the SWitch F. 
When the Wiper 329 of switch I advances foll 

lowing the sending of the last series of the train, 
ground on bank terminal 339 is applied through 
Wiper 329 to the winding of relay 365, the latter 
Said relay actuating. This removes the locking 
ground from relay 320 and it will accordingly 
deactuate, followed by the deactuation of relay 
322 and the relay 338. Ground applied through 
arnature 388 will cause the wipers of the switch 
I to advance to the home position as shown in the 
drawings by interrupter action from the ground 
received through wiper 330. 
Ground now applied through spring 363 will 

cause the Wipers of the switch. H to advance to 
the home position, as shown in the drawings, by 
interrupter action from the ground received 
through wiper 336. The wipers of switch F re 
main where last set until its operation in finding 
a line is again initiated. If the same line as last 
identified is to be next identified, the finder 
SWitch Will forthwith seize without hunting, re 
Sponsive to the actuation of the relay correspond 
ing to 66 applying ground over the common start 
COInductor . . 

Operator may cause identification to be repeated 
as Often as desired 

It will be clear that the operator after causing 
the Switch F (or G) to operate to find the calling 
line, and then cause a train of identification in 
pulse Series to be sent and restored to idle condi 
tion, can in the same manner cause the switch F to 
perhaps again hunt for and reseize the calling 
line and again send or repeat the same train of 
identification series as first sent. This may be 
done as often as desired. 
In this connection, it will be noted that if there 

is no available finder switch when the relay as 66 
is actuated, obviously there will be no impulse 
train Sent to identify the line thereupon. How. 
ever, when a finder Switch of the calling line 
group becomes available it will be thereupon 
caused to find the line corresponding to the said 
relay as 66 and the identification train thereupon 
Sent. 

Calling party abandons call 
It Will be noted that if the operator causes the 

relay aS 66 to actuate and lock in the manner 
described, and before the finder switch as F has 
operated to find the calling line, the calling party 
abandons the call by hanging up, the switches 
will be restored to normal and relay 66 will 
unlock. This will place ground on the bar con 
ductor 79 and remove ground from the start 
conductor , causing the finder switch in the 
hunting operation to stop. 
Operator may identify calling line although call 

ing party has abandoned the call 
However, in Order to prevent the latter said 

restoration of the switches in the event the calling 
party abandons the call, in the manner last before 
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referred to, the grounded switch-arm 15 is pro 
vided. By moving the switch-arm 75 into the 
dotted position, the make contact cooperative 
with the Spring 7 is applied to ground. With 
this set condition existing, it will be noted that 
the Operator when Wishing to identify a line 
causes the relay 66 to actuate and lock to the 
conductor 4, the release trunk is at the same 
time locked to groundi, out of control of the calling 
party. That is, the calling party cannot, by 
hanging up his receiver, cause the conductor 4 
to become ungrounded or restore the Switches. 
There will be only one way for the connection 

to be automatically broken down, and that is 
to cause the relay 2 to actuate to open the lock 
ing ground for the relay 66 and thereafter de 
actuate to remove the ground applied from Spring 
3. The latter can only be accomplished by ap 

plying ground over conductor 327 from the spring 
as 325 of the finder switch F, the conditions of 
which operation has been detailed. Thus, the 
finder SWitch, as F must first find the calling line 
corresponding to the relay as 38 which is locked, 
and then the impulse sending apparatus indi 
vidual to the finder switch must operate to send 
the entire identification train wherein the Wiper 
329 must receive ground from bank terminal 339 
to actuate the relay 365 So that relay 320 Will 
unlock to deenergize the relays 322 and 2, so 
that ground applied from Spring 3 will be re 
moved from the conductor 4. That is, when 
relay 66 is locked, when switch-arm 75 is in the 
dotted position, it can be unlocked only by actu 
ating relay 2, wherein the Spring 3 of relay 2 
will apply ground to the conductor 4 before the 
relay 66 has had time to retract its spring , due 
to the slightly slow-releasing characteristic of re 
lay 66, so that ground will be maintained on con 
ductor 4 until relay 2 deactuates following the 
completion of the impulse identification train, 
although the spring 7 retracts following the 
actuation of relay 2. The operator is assured 
receiving identification of the calling line regard 
less of anything the calling party does if the relay 
66 has been energized, in the event Switch. 5 
has been set to its dotted position. 
In this connection, it will be understood that 

the latter feature has uses in telephone systems, 
other than specifically mentioned in connection 
With long distance service. For example, it may 
be employed to prevent a calling party from 
breaking down the connection after calling a 
line by control over the called line and moreover 
to immediately identify the calling line to the 
party supervising the called line. 
The operation of the system, with respect to 

the Switch arm 5 function enables fewer finder 
Switches as F being employed for each group; in 
fact one such SWitch Will usually suffice, because 
in case a finder Switch is not immediately avail 
able when the relay 66 is energized, the set-up 
condition Will endure until a finder SWitch is 
available. If for some reason the operator after 
causing the energization of the relay 66, causes 
the call register apparatus at her switchboard 
to be disconnected from the trunk and the iden 
tification train is sent at this time, she may re 
connect the call register apparatus at any time 
by means of key as k while the connection en 
dures and again cause the energization of the 
relay 66 to cause a resending of the identification 
train in due time. 
Operation of call indicator at operator's position 

Referring now to the operation of the call in 

7 
dicating apparatus at the operator's position, the 
impulses received by relay 206 and sent by its 
armature through spring 243, springs 26-25, 
conductor 244, are effective in the following man 
ner: The first Series of the train, and in fact 
each Series of the train, causes the slow-releas 
ing relay 40 to actuate and Sustain over the lapse 
between the impulses of the series, deactuating 
at the termination of the respective series. Each 
time the relay AO actuates spring 2 applies 
ground to energize the motor magnet of switch 
J, and when each of the respective series ter 
minates the motor magnet will retract its arma 
ture to drive the Wipers a step in advance. 
The first series of impulses applied through 

the wipei. 4 3 will correspondingly operate the 
motor magnet of Switch K to step its wipers as 
many steps in advance as there are impulses in 
the Series effective to it. 
The second series of impulses applied through 

the wiper 43 will correspondingly operate the 
motor magnet of switch L to step its wipers as 
many steps in advance as there are impulses in 
the series effective to it. 

In the same manner, the last four series of 
the train of Six Series Will be Successively effec 
tive to the switches L., M, N, and P, respectively. 
The Switches K to P are shown having a home 

bank terminal set upon which the wipers are 
shown resting, and four off-normal bank terminal 
sets and lamps corresponding thereto. However, 
it will be understood that in practice there would 
be ten off-normal bank terminal sets and corre 
sponding lamps, each lamp representing the nu 
merals from 1 to 0, starting With the first off 
normal set. The number of bank terminal Sets 
and lamps has been curtailed in the drawings in 
order to Inake the drawings and disclosure as 
Simple as is consistent with being readily com 
prehensive. 
From the foregoing, it will appear that re 

sponsive to the sending of the train of six series, 
8-9-6-7-5-4, the wipers of the switchs K to 
P will be resting upon bank terminal sets nu 
merically corresponding to this train. The wipers 
43, 45, 403 and 402 will now be resting on bank 
terminals 416 to 4 9, respectively, following the 
deactuation of the motor magnet, following the 
last (Sixth) series of the train of Series. Ground 
from spring 325 Will now be applied through 
spring $26, bank terminal 9, wipers 42-3, 
bank terminal 38 to wipers 42 to 32 in mull 
tiple, and to the respective bank terminals these 
wipers 42 to 432 are resting upon, to glow the 
Corresponding digit lamps, and the classification 
lamp associated with Switch P. Under the stated 
condition the said lamps associated with the 
switches K to P will indicate the number 896754, 
wherein the first five digits represent the number 
of the calling line and the last digit 4 denotes 
the classification of the said line, and which may 
refer, for example, to the fact that credit for 
long distance calling is denied the particular line. 

It is thus clear that following the setting of 
the switches K to P wherein the wipers of switch 
J Step to the bank terminal Set 46 to 9 the 
six lamps will coincidently start glowing indica 
tive of the calling line number and classification. 
Call indicator lamps eactinguish in predetermined 

time 

At this time ground is applied through spring." 
435, wiper 836, bank terminal 43', key spring 338 
to the winding of the slow-actuating dash-pot 
relay 439. In a predetermined time, suitable for 
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the operator to observe the glowing lamps, the 
spring 425 Will be raised from its drawn position 
to open the energizing path of the lamps indicat 
ing the calling line and classification thereof, 
and energize the iamp 442 to indicate that the 
switches K to P are set, but that the current has 
been disconnected from the indicator lamps. In 
case the operator has not yet observed the glow 
ing lamps when the current was cut off from 
them, the operator may by operating key 443 re 
energize the lamps and sustain them in their 
glowing condition as long as desired. On the 
other hand, the operator may depress key 438 
and prevent the relay 639 from operating to de 
energize the lamps associated individual to the 
respective Switches K to P, until such time as she 
is ready to have this ensue. 

Call indicator lamps may be caused to glow) 
SucceSSively 

In this connection, it Will be noted that by now 
ing the switch-arms 450 and 45 to their dotted 
positions, the lamps individual to the Switches K. 
to P representing the set position of the wipers 
of the respective switches will be caused to glow 
successively as the Switches are set, in place of 
all at one time following the Setting of the last 
switch P, when the wipers of Switch J then move 
to the set of bank terminals 46 to 49. 
Operator may at will automatically restore 

SUilches J to P 

The operator may restore the switches J to P 
to their home positions as shown in the dra Wings 
by momentarily depressing the key if , causing 
the relay 46 to actuate So that the right-hand 
winding thereof will be energized to maintain 
the armatures attracted until no more current 
for energizing the Various motor magnets in their 
interrupter action in lestoring the Switches to 
the home position is drawin through the right 
hand winding of the relay 4f . 

Operation of Supervisory lamps 
The operator may allow the SWitches to remain 

in the set position with the lamp 442 glowing 
after the digit lanpS and the classification lamp 
of the Switches K to P extinguish. However, at 
such time as the operator depresses a key k to 
the way-down position, in the manner described 
to verify a calling line, the attracting Spring 233 
will thereupon initiate the restoration of the 
wipers of the SWitches J to P and this restora 
tion must take place, as has been referred to, 
beiore the circuit for energizing the relay 224 can 
take place in initiating the new verification of 
the calling line. 
The calling lamp 23 Will remain glowing un 

til the plug U is inserted into a jack as T, or if 
the plug is not inserted, until under the condi 
tion that the relay 6S becomes in its deactuated 
condition. This is because the relay 2 is Sus 
tained actuated. HOWever, When the selector E 
has restored from the long distance trunk, the 
relay 27 will, in due course because of obvious 
circuit paths being opened, retract its spring 22, 
and the lamp 248 Will glow. The latter is as 
suming that the plug U has not been inserted 
into a jack whereby the relay 246 would be 
energized from the sleeve of the jack. If the 
plug U is inserted into a jack as T, the actuation 
of the relay 246 operates to extinguish the lamp 
23. If the calling party hangs up his receiver 
the relay 28, Will in turn deactuate and cause 
lamp 248 to glow as a disconnect signal. The 

2,078,842 
operator may now remove the plug U from the 
jack T and the circuits are in condition for re 
ceiving a new call. 
I claim:- 
1. In a telephone System, a plurality of lines, 

an operator's called line, Switch mechanism for 
extending connection from a random calling One 
of Said plurality of lines to the called line, a call 
ing signal operated responsive to the call to in 
dicate the call, and connon identifying means 
operated at will by the operator irrespective of 
control over said calling line for sending a spe 
cific identification of said calling line over the 
call extension to the operator's called line. 

2. In a telephone System, a plurality of lines, 
an operator's called line, Switch mechanism for 
extending connection from a random calling one 
of Said plurality of lines to the called line, a 
calling signal operated responsive to the call to 
indicate the call, and common identifying means 
operated at will by the operator irrespective of 
control over Said calling line for sending a spe 
cific identification of said calling line number to 
the called line. 

3. In a telephone System, a plurality of lines, 
an operator's called line, SWitch mechanism for 
extending connection from a random calling one 
of said plurality Of lines to the called line, a 
Calling Signal operated responsive to the call to 
indicate the call, and common identifying means 
Operated at will by the operator by control ap 
plied over the call eXtension for sending a spe 
cific identification of Said calling line over the 
call extension to the Operator's called line where 
in said control bears no Specific relationship to 
the identity of the Calling line. 

4, in a telephone System, a plurality of lines, 
an operator's called line, SWitch mechanism for 
extending connection from a randon calling one 
of Said plurality of lines to the called line, a 
calling Signal Operated responsive to the call to 
indicate the call, and Cominion identifying means 
Operated by Operator control applied over the 
Called line for Sending a Specific identification of 
the said calling line number over the called line 
Wherein said control bears no specific relation 
ship to the identity of the calling line. 

5. In a telephone system, a plurality of lines, 
an operator's called line, Switch mechanism for 
extending connection from a random calling one 
of said plurality of lines to the called line, a call 
ing signal operated responsive to the call to indi 
cate the call, means responsive to operator control 
Operated irrespective of control over said calling 
line for Sending specific identification impulses 
of said calling line over the call extension, and 
register mechanism at the operator's position for 
registering the calling telephone number for re 
COrding said identification, said register mech 
anism being common to said lines. 

6. In a telephone system, a plurality of lines, 
an operator's called line, Switch mechanism for 
extending connection from a random calling one 
of Said plurality of lines to the called line, a call 
ing signal operated responsive to the call to indi 
cate the call, means operated by operator control 
applied over the called line for sending a specific 
identification of the said calling line over the 
called line wherein said control bears no specific 
relationship to the identity of the calling line, 
and register mechanism at the operator's posi 
tion for registering the calling telephone number 
for recording said identification, said register 
mechanism being common to said lines. 

7. In a telephone system, a plurality of lines, 
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an Operator's called line, switch mechanism for 
extending connection from a random calling one 
Of said plurality of lines to the called line, a call 
ing signal Operated responsive to the call to indi 
cate the call, and means responsive to operator 
Control operated irrespective of control over said 
calling line for sending impulses constituting a 
Specific identification of said calling line number 
OVer the call extension. 

8. In a telephone system, a plurality of lines, 
an operator's called line, switch mechanism for 
extending connection from a random calling one 
of said plurality of lines to the called line, a call 
ing signal operated responsive to the call to indi 
cate the call, and means responsive to operator 
control operated irrespective of control over said 
Calling line for sending impulses constituting a 
Specific identification of the said calling line 
number to the called line. 

9. In a telephone system, a plurality of lines, 
an operator's called line, switch mechanism for 
extending connection from a random calling one 
of said plurality of lines to the called line, a call 
ing signal operated responsive to the call to indi 
cate the call, and means responsive to operator 
control operated by control applied over the called 
line for sending a specific identification of the 
Said calling line over the called line wherein said 
control bears no specific relationship to the iden 
tity of the calling line, said identification consti 
tuted of impulses specific to the said calling line. 

10. In a telephone system, a plurality of lines, 
an Operator's called line, Switch mechanism for 
extending connection from a random calling one 
of said plurality of lines to the called line, a call 
ing signal operated responsive to the call to indi 
cate the call, and means for sending a specific 
identification code of impulses corresponding to 
the calling number over the connection, respon 
Sive to operator control over the connection, the 
Said code corresponding to and depending upon 
which one of said plurality of lines is the calling 
line. 

11. In a telephone system, a plurality of lines, 
an operator's called line, Switch mechanism for 
extending connection from a randon calling one 
of said plurality of lines to the called line, a call 
ing signal operated responsive to the call to indi 
cate the call, means responsive to operator control 
Operated irrespective of control over said calling 
line for sending a specific identification code of 
impulses corresponding to the number of said 
calling line over the call extension, and a record 
ing means on the called line for registering said 
code and for retaining said registration. 

12. In a telephone System, a plurality of lines, 
an operator's called line, switch mechanism for 
extending connection from a random calling one 

(i) 
of said plurality of lines to the called line, a call 
ing signal operated responsive to the call to indi 
cate the call, an impulse sending device, means 
for automatically setting said impulse sending 
device to send a plurality of impulses in accord 
ance with said random one of said lines responsive 
to control applied over the connection without 
regard to the particular line calling, and operator 
controlled means for causing the impulse sending 
device to Send impulses over the connection in 
accordance With the said Setting. 

13. In a telephone system, a plurality of lines, 
an operator's called line, Switch mechanism for 
extending connection from a random calling one 
of said plurality of lines to the called line, a call 
ing signal operated responsive to the call to indi 
cate the call, an impulse sending device, means 

9 
for automatically setting said impulse sending 
device to send a plurality of impulses in accord 
ance With said random One of said lines respon 
Sive to control applied over the connection with 
Out regard to the particular line calling, and op 
erator controlled means for causing the impulse 
Sending device to send impulses over the connec 
tion in accordance with the said setting, and a 
receiving device on the called line responsive to 
Said impulses which will indicate what specific 
One of said lines is said random calling line. 

4. In a telephone system, a plurality of lines, 
a calling 'andon; one of said lines, an operator's 
called line, a finder switch, switch mechanism for 
extending connection from said calling random 
line to the called line, a calling signal operated 
responsive to the call to indicate the call, a regis 
ter, means controlled by the operator for causing 
the finder Switch to operate to hunt for and iden 
tify the said calling line, and means governed 
by the position assumed by the finder switch when 
identifying the calling line for setting up a con 
dition in the impulse sending device for sending 
a train of impulses with Specific correspondence 
to the number of said calling line. 

15. In a telephone system, a plurality of lines, 
a calling random one of said lines, an operator's 
called line, a finder switch, switch mechanism 
for extending connection from said calling ran 
dom line to the called line, a calling signal oper 
ated responsive to the call to indicate the call, 
a register, means controlled by the operator for 
causing the finder switch to operate to hunt for 
and identify the said calling line, means gov 
erned by the position assumed by the finder switch 
When identifying the calling line for setting up 
a condition in the impulse sending device for 
Sending a train of impulses with Specific corre 
spondence to the number of said calling line, 
and means for rendering the finder switch sub 
ject to new use responsive to the train of impulses 
being completed While the extended connection 
thereafter remains extended. 

16. In a telephone system, a plurality of lines, 
an operator's called line, switch mechanism for 
extending connection from a random calling one 
of said plurality of lines to the called line, a call 
ing signal Operated responsive to the call to indi 
cate the call, operator controlled means operated 
irrespective of control over said calling line for 
Sending impulses corresponding to a specific iden 
tification of said calling line number over the 
call extension, and means for annexing to said 
identification impulses of the calling line im 
pulses corresponding to the characteristic of the 
said calling line. 

17. In a telephone system, a plurality of lines, 
an operator's called line, Switch mechanism for 
extending a random one of said lines to the called 
line, a calling signal operated responsive to the 
call to indicate the call, a register associated with 
the called line, and an impulse Sending means 
the operation of which is initiated thereafter by 
operator control from the called line over the 
call extension for thereafter Sending impulses in 
accordance with the number of the line calling 
to operate the register for disclosing which par 
ticular one of said lines is the calling line. 

18. In a telephone system, a selective switch, 
levels of bank terminals each level swept by a 
wiper common to said levels, and one of said levels 
swept by said common wiper and also by a Wiper 
specific to said one level wherein the latter said 
level has outgoing lines employing an additional 
conductor over the number outgoing from first 
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said levels, the bank terminals of Said conductol's 
of the lines being specifically swept by the latter 
Said Wiper. 

19. In a telephone system, a selective switch, 
levels of bank terminals of said Switch, a shaft 
of said switch, wipers carried by said shaft, means 
for setting said shaft so that the wipers carried 
thereby will align with any desired level and then 
sweep the bank terminals of Said level, and a 
wiper of said switch operated by the shaft at only 
a single one of its levels of bank terminals, where 
in the latter said level has outgoing lines employ 
ing an additional conductor over the number out 
going from first said levels, the bank terminals 
of said conductors of the lines being specifically 
swept by the latter said wiper. 

20. In a telephone system, the method of 
straight-forward trunking from a random calling 
line of a group of lines to an Operator's trunk 
Wherein after the call has been extended to the 
operator's trunk the operator may by applying 
common control over the extension to the said 
trunk thereby cause specific impulses according 
to the calling telephone number to be sent over 
the extension to a register associated with the 
trunk, the impulses adapted to operate the regis 
ter for causing it to disclose to the operator which 
particular one of the group of lines is the calling 
line and Wherein the operator may extend the 
calling line by Way of the operator's trunk to a 
called subscriber's telephone line either before 
or after the operator has applied the common con 
trol to identify the particular calling line. 

21. In a subscriber's telephone System, a plu 
rality of telephone lines, a trunk line at an oper 
ator's position, means for extending a call from 
a calling one of said lines to the trunk line ter 
minating at the operator's position, a calling 
signal operated responsive to the call to indicate 
the call, an indicator at the operator's position, 
and step by step automatic switch mechanism 
controlled from the operator's position back over 
the trunk line to automatically operate the indi 
cator for verifying the telephone number of the 
calling line. 

22. In a subscriber's telephone system, a plu 
rality of telephone lines, a trunk line at an oper 
ator's position, means for extending a call from 
a calling one of said lines to the trunk line ter 
minating at the operator's position, automatic 
SWitch mechanism controlled from the operator's 
position back over the trunk line for automatical 
ly verifying the telephone number of the calling 
line, and means whereby the operator may repeat 
such identification as often as desired. 

23. In a subscriber's telephone system, a plu 
rality of telephone lines, a trunk line at an oper 
ator's position, means for extending a call from 
a calling one of said lines to the trunk line ter 
minating at the operator's position, a calling sig 
nal operated responsive to the call to indicate the 
call, an indicator at the operator's position, step 
by Step automatic switch mechanism controlled 
from the operator's position back over the trunk 
line to automatically operate the indicator for 
verifying the telephone number of the calling 
line, and means whereby the operator may effect 
Such identification at any time before the calling 
party abandons the call. 

24. In a subscriber's telephone System, a plu 
rality of telephone lines, a trunk line at an op 
erator's position, means for extending a call from 
a calling one of said lines to the trunk line ter 
minating at the operator's position, a calling 
signal operated responsive to the call to indicate 
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the call, step. by step automatic Switch mecha 
nism controlled from the operator's position back 
over the trunk line for automatically verifying 
the telephone number of the Calling line, and 
means whereby the operator may effect such 
identification although the calling party has 
abandoned the call. 

25. In a subscriber's telephone system, a plu 
Tality of telephone lines, a trunk line at an Op 
era tol's position, means for extending a call from 
a calling one of said lines to the trunk line ter 
Iihinating at the operator's position, a calling 
Signal operated responsive to the call to indicate 
the call, an indicator at the operator's position, 
Step by Step autonnatic switch mechanism con 
tl'Olled from the operator's position back over the 
trunk line to automatically operate the indicator 
for verifying the telephone number of the calling 
line, and means whereby the operator may there 
after extend the calling line to a desired called 
line by way of the trunk line. 

26. In a telephone System, Subscribers' tele 
phone lines, operators' lines terminating at an 
operator's position, intern ediate automatic 
switch nechanism for interconnecting a calling 
ce of the Subscribers' lines with an idle opera 
to's called line, a, calling signal operated re 
sponsive to the call to indicate the call, a calling 
number register mechanism at the operator's 
position including step by step switch mechanism, 
neans for operating said mechanism by step by 
Step advance to visually indicate to the operator 
the complete telephone number of the calling 
line, and neans for connecting the calling line 
over the operator's called line with a called sub 
Scriber's telephone line. 
2. In a telephone system, telephone lines, op 

erators' lines terminating at an operator's posi 
tion, automatic switches for extending a calling 
One of Said lines to an operator's line at the oper 
ator's position, a calling signal operated re 
Sponsive to the call to indicate the call, calling 
number Step by step operated register mecha 
nism at the operator's position, and means con 
trolled by the operator for operating said regis 
ter mechanism to visually indicate to the op 
erator the complete telephone number of the 
Calling line. 

28. In a telephone System, telephone lines, op 
erators' lines terminating at an operator's posi 
tion, automatic switches for extending a calling 
One of Said lines to an operator's line at the op 
erator's position, a calling signal operated re 
Sponsive to the call to indicate the call, calling 
number register mechanism at the operator's po 
Sition, an impulse sending mechanism for send 
ing a plurality of impulses to identify the calling 
telephone number for Operating said register 
mechanism to Visually indicate to the operator 
the complete telephone number of the calling 
line, and means for extending the calling line 
over the connected operator's line to a called sub 
Scriber's line. 

29. In a telephone System, telephone lines, op 
erators' lines terminating at an operator's posi 
tion, automatic SWitches for extending a calling 
One of said lines to an operator's line at the op 
erator's position, a calling Signal operated re 
sponsive to the call to indicate the call, calling 
number register mechanism at the operator's po 
Sition, an operator's key at the operator's posi 
tion, and means controlled by Said key for auto 
matically selecting the terminals of the calling 
line and transmitting a plurality of impulses 
which identify the calling telephone number for 
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Operating said register mechanism to visually in 
dicate to the operator the telephone number of 
the calling line. 

30. In a telephone system, telephone lines, op 
erators' lines terminating at an operator's posi 
tion, automatic switches for extending a calling 
one of said lines to an operator's line at the op 
erator's position, a calling signal operated re 
sponsive to the call to indicate the call, calling 
nuinber register mechanism at the operator's po 
sitioi), Said register mechanism including rows of 
visual indicators, there being as many rows as 
there are digits in the telephone numbers, and 
ten indicators in each row, and means for auto 
Latically transinitting impulses which identify 
the calling telephone number for operating only 
Ole Of the ten indicators in each row to visually 
iiadicate to the operator the telephone number 
of the calling line. 
3. In a telephone system, telephone lines, op 

elators' lines terminating at an Operato's posi 
'i oil, autoiletic SWitches for extending a calling 
Oile of Said lines to an operator's line at the Op 
erator's position, a calling signal operated re 
sponsive to the call to indicate the call, calling 
in her register mechanism at the operator's po 
sition, said register mechanism including roWs 
of Visual indicators, there being as many roWS 
as there are digits in the telephone numbers, 
and means controlled by the operator for auto 
Jnatically transmitting impulses which identify 
the calling telephone number for operating an 
indicator in each row to visually indicate to the 
operator the telephone number of the calling 
line. 

32. In a telephone system, telephone lines, op 
ei'ators' lines terminating at an operator's posi 
tion, automatic switches for extending a calling 
one of said lines to an operator's line at the opera." 
tor's position, a calling signal operated responsive 
to the call to indicate the call, calling number 
register mechanism at the operator's position, 
a Switch for automatically seizing the terminals 
of a calling line operated at will from the Op 
erator's position, and an impulse sending lech 
anism operated according to the telephone num 
her of such seized calling line terminals for trans 
mitting impulses according to a seized calling line 
for operating said register mechanism to visually 
indicate to the operator the complete telephone 
number of the calling line. 

33. In a telephone system, telephone lines, sin 
gle plug ended operator's cord circuits, Switch 
mechanism for extending connection from a Call 
ing one of said lines to incoming terminals of an 
idle operator's cord circuit, a calling Signal Op 
erated responsive to the call to indicate the call, 
automatic step by step switch mechanism there 
after operable at the will of the operator for con 
necting with terminals of the calling line and 
identifying to the operator the telephone number 
of the calling line, and means for extending th& 
calling line over the operator's cord circuit by 
connecting the plug terminal to a called Sub 
Scriber's line. 

34. In a telephone. System, telephone lines, Sin 
gle plug ended operator's cord circuits, step by 
step selector switches for interconnecting a call 
ing line with incoming terminals of an idle cord 
circuit to extend the calling line to Such cord 
circuit, a calling signal operated responsive to the 
cal to indicate the call, and means whereby the 
operator may identify the telephone number of 
the calling line, said means comprising a numbel' 
indicator before the operator and automatic step 
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by step mechanism controlled at the will of the 
Operator for Seizing terminals of the calling line 
and operating the number indicator to identify 
the number of the calling line. 

35. In an automatic telephone and toll System, 
telephone ines, selector switches, other selector 
and connector Switches for extending a calling 
ine to a called line, a toll operator's cord cir 
cuik, Eneans for operating a first said selector from 
a calling device of the calling telephone line to 
extend the calling line to incoming terminals of 
aia idle toll Operator's cord circuit, a calling sig 
nal operated responsive to the call to indicate the 
Call, a number indicator, and means associated 
With the tail operator's cord circuit for operat 
ing said kauni bei iiadicator to indicate the tele 
phone nun her of the calling line, said means 
including automatic switch mechanism controlled 
by the operator for seizing terminals of the call 
ing line with impulse mechanism controlled there 
by for operating the number indicator to regis 
tie the telephone number of the calling line. 

36. In a telephone system, a plurality of tele 
phone lines each having an arbitrary designation, 
a plurality of operators' positions, means for con 
necting a calliag telephone line to one of said 
operators' positions, a calling lite test circuit for 
Selecting said calling telephone line, means for 
connecting said test circuit with any one of said 
operators' positions, and means responsive to the 
connection of said calling telephone line with said 
operators' position to the connection of said call 
ing line test circuit with said position and the 
selection of said calling telephone line by Said 
calling line test circuit for visibly indicating the : 
arbitrary designation of said calling line at said 
position. 

37. In a telephone system, a plurality of tele 
phone lines, each having an arbitrary designation, 
a plurality of operators' positions, means for con 
hecting a calling telephone line to one of said op 
erators' positions, a, calling line tes, circuit for 
selecting said calling telephone line, means for 
connecting said test circuit with any one of said 
operators' positions, and means responsive to the 
selection of said calling telephone line by said 
calling line test circuit, and to the connection of 
said calling line test circuit with said position to 
which said calling line was extended for indicat 
ing the arbitrary designation of said calling line. 

38. In a telephone system, a plurality of tele 
phone lines, a calling line test circuit for select 
ing a cailing line, a plurality of operators' posi 
tions, neans for extending a calling line to one 
of said positions and means responsive to an op 
eration of said operator's position for causing said 
calling line test circuit to select said calling line 
and to render said calling line test circuit unre 
sponsive from other of Said operators' positions 
while selecting said calling line. 

39. In a telephone system, a plurality of tele 
phone lines each having an arbitrary designa 
tion, a calling line test circuit comprising a plu 
rality of multi-contact relays, a test conductor for 
each of said plurality of telephone lines extend-- 
ing to contacts of said multi-contact relays, an 
Operator's position, means for Connecting a call 
ing telephone iihe to Said operator's position, 
means for operatively connecting said calling line 
test circuit. With said position, and means respon 
sive to the connection of said calling line with said 
operator's position and said calling line test cir 
cuit with said position for operating the multi 
contact relay in said calling line test circuit, which 
contains the test conductor of said calling line for 
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visibly indicating the arbitrary designation of 
said calling line at Said operator's position. 

40. In a telephone system, a plurality of tele 
phone lines each having an albitrary designation, 
a cailing line test circuit comprising a plurality 
of Inuiti-contact, relays, a test conductor for each 
of said plurality of telephone lines extending to 
the coitacts of Said multi-contact relayS, an Op 
erator's position, maains for connecting a calling 
telephone line to said operator's position, a lamp 
indicating device at said operator's position, and 
means responsive to the connection of said calling 
line with said operator's position and the selec 
tion of said calling line by Said calling line test 
circuit, through the identification of its aSSociated 
test conductor for operating said lamp indicat 
ing device for indicating the arbitrary designa 
tion of said calling telephone line at said oper 
ator's position. 

41. In a telephone system, a calling line hav 
ing an arbitrary multi-symbol designation, an 
identifying conductor for said line, means for 
changing the electrical status of Said conductor, 
and a calling line test circuit for Selecting Said 
calling line through said identifying conductor 
comprising a plurality of circuits electrically al 
tered in response to said change of electrical 
status, and means responsive to each of said cir 
cuits for recording each of said Symbols of said 
arbitrary designation. 

42. In a telephone system, a plurality of tele 
phone lines each having an arbitrary designa 
tion, a plurality of operators' positions, a call 
ing line test circuit, for selecting a calling tele 
phone line, means for connecting a calling tele 
phone line to one of said operators' positions and 
for connecting said test circuit With any One 
of said operators' positions, and means respon 
Sive to the connection of said calling telephone 
line with said operator's position, to the con 
nection of said calling line test circuit With 
said position and the selection of said Calling 
telephone line by said calling line test circuit 
for visibly indicating the arbitrary designation 
of said calling line at Said position. 

43. In a telephone system, a plurality of tele 
phone lines each having an arbitrary designa 
tion, a plurality of operator's positions, a call 
ing line test circuit for selecting a calling tele 
phone line, means for connecting a calling tele 
phone line to one of said operator's positions 
and for connecting said test circuit with any 
one of said operators' positions, and means re 
sponsive to the selection of said calling tele 
phone line by said calling line test circuit and 
to the connection of said calling line test circuit 
with said position to which said calling line was 
extended for indicating the arbitrary designa 
tion of said calling line. 

44. In a telephone system, a plurality of tele 
phone lines each having a multi-digit designa 
tion and a class of line designation, an identify 
ing conductor for each of said lines, means for 
impressing an electric potential on the associated 
identifying conductor of a calling line, and a 
calling line test circuit including a circuit re 
Sponsive to said electric potential and a reg 
ister responsive to said circuit for recording 
therein each of the digits and the class of line 
designation of said calling line, 
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45. In a telephone system, a plurality of tele 

phone lines, a calling line test circuit for Select 
ing a calling line, a plurality of operators' posi 
tions, means for extending a calling line to one 
of said positions and means responsive to an op 
eration of Said operator's position for causing 
Said calling line test circuit to select a calling 
line and to render said calling line test circuit 
unresponsive from other of Said operators' po 
sitions than the one to which said calling line 
is extended. 

46. In a telephone System, a plurality of tele 
phone lines, a calling line test circuit for select 
ing a calling line, a plurality of operators' posi 
tions, means for extending a calling line to one 
of Said positions and means responsive to an op 
eration of said operator's position for causing 
Said calling line test circuit to select said calling 
line and to render said calling line test circuit 
unresponsive from other of said operators' posi 
tions as Soon as said calling line has been in 
itially selected. 

47. In a telephone system, a plurality of tele 
phone lines, a plurality of calling line test cir 
cuits for selecting a calling line, a plurality of op 
erators' positions, means for extending a calling 
line to One of Said positions and means responsive 
to an operation of said operator's position for 
causing One of Said calling line test circuits to 
Select a calling line, to render said calling line 
test circuit unresponsive from other of said op 
erators' positions than the one to which said 
line is connected, and to render the other of said 
calling line test circuits responsive to the other 
of said operators' positions. 

48. In a telephone system, a plurality of tele 
phone lines each having an arbitrary designa 
tion, a calling line test circuit comprising a mul 
ti-contact relay, a test conductor for each of said 
plurality of telephone lines extending to contacts 
of Said multi-contact relay, an operator's posi 
tion, means for connecting a calling telephone 
line to said operator's position, means for op 
eratively connecting said calling line test cir 
cuit with said position, and means responsive to 
the connection of said calling line with said op 
erator's position and said calling line test circuit 
With said position for operating the multi-con 
tact relay, and means at said operator's position 
and controlled by said test circuit for visibly in 
dicating the arbitrary designation of said calling 
line at said operator's position. 

49. In a telephone system, a plurality of tele 
phone lines each having an arbitrary designation, 
a calling line test circuit comprising a multi 
Contact relay, a test conductor for each of said 
plurality of telephone lines extending to the con 
tacts of said multi-contact relay, an operator's 
position, means for connecting a calling tele 
phone line to said operator's position, a lamp in 
dicating device at said operator's position, and 
In eans responsive to the connection of said call 
ing line With said operator's position and the se 
lection of said calling line by said calling line 
test circuit through the identification of its as 
SOciated test conductor for operating said lamp 
indicating device for indicating the arbitrary 
designation of Said calling telephone line at said 
Operator's position. 
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