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Patented Nov. 5, 1929 

UNITED STATES 

1,734,083 

AENT OFFICE 
HERBERT NI. FRIENDLY, OF CHICAGO, ILLINOIS 

AUTOMATIC TELEPHONE SYSTEM 

Application filed September 1, 192?. 

The present invention relates to telephone 
systeins; lilo'e particularly so-called auto 
linatic or machineswitching telephone systems. 

: 

5 (eneral objects 
An object of the present invention is to 

enabie a subscriber of the automatic telephone 
systeill who has changed his telephone nuisaber 
to a raiacion location in the exchange Systein 
to be reached over the general trunking sys 
ea of the exchange at his new number re 
spoilsive to calling his old telephone number. 

Reference is inade to my co-pending appli 
cation for U. S. Patent, Ser, No. 215,034, filed 
Aug. 24, 192, which said co-pending appli 
cation cover's a telephone system having ob 
jects in certain i'espects generally similar to 
the objects set forth in the last fol'egoing para 
graph. iiowever, the present invention is di 
itected to a systein having more comprehen 
sive capabilities than disclosed in the said co 
pending application, looking towards the 
economic aspects of commercial embodiments 
he'ein there is a considerabienuilliei of Sub 

Scibei's tributary to the Saine central office 
of the systein who have changed to new tele 
phone numbers, respectively, which are trib 
utary to other randoin central offices of the sys 

30 ten and wherein certain of the mechanism 
used in forwarding the calls serves the said 
Subscribe's commonly. This is to say, only a 
relatively Sinal portion of the equipment 
brought into play in forwarding the call is 
individual to ally one subscriber's line. The 
portion of the mechanism for effectuating 
the forwarding iiii pulse trains is common to a 
plurality of lines, the said mechanism adapt 
ing itself to send any one of a plurality of 

£3 specific inpulse trains to forward the call to 
a new telephone nulliber dependent upon 
what number as been callied in seizing the 
said coininion mechanisia. 
As in the of the said co-pending appli 
jioa, when a number has been called belong 
to a sui}{cribe, who has moved, so that his 
lie is tributary to a difie:ent central 

at before concerned, or where he 
bscribed for a group of lines in the place 

single line, when the connector or final 

5 

Serial No. 216,862. 

Switch Seizes the terminals of the old line num 
her, inechanism is brought into play which 
causes an impulse train to be sent which train 
corresponds to the new telephone number. 
"he cali is thus forwarded over the general 
exchange trulinking system as if it were a new 
call initiated on the line of the old telephone 
Inumber. It is intended to claim in the pre 
Sent applicatioi only such scope and only such 
structure as is not claimed or is not disclosed, 
espectively, in the said co-pending applica 

tion. 
Aiso, the call Inay, as in the Said co-pending 

application, be directed to an attendant in the 
eliploy of the operating concern, or it may be 
directed to a random subscriber of the system 
who has consented to respond to calls for the 
subscriber (and possibly other Subscribers 
also), perhaps because of the subscriber be 
iing absent for a time. - 

In place of the connector or final switch 
seizing the forwarding mechanism which is 
individual to the subscriber, as in the said co 
pending application, the present invention 
comprehends that the connector or final switch 
Wii seize a lechanism element constituting 
as a part thereof a hunting switch which will 
Seiect an idle inpulse sending inechanism of 
an accessible group of said mechanisms and 
thereby adapt the iatter said linechanism for 
Seiding a train of impulses specific to said 
it inting switch seizing it. Thus, a small plu 
rality of inpuise sending mechanisms will 

ve a larger plurality of Said hunting 
switches, wherein each of the said hunting 
switches coil'esponds to a telephone number 
which has been changed to a new telephone 
nine', o, at least Some predetermined tele 
phone number of the system. When the im 
pilise train has been sent, the impulse sending 
mechanism is excluded from the connection 
i esponsive to its own operations and is there 
upon in readiness for service in a new call 
while the antecedent call which it forwarded 
stii} edures; in fact, ialay not yet have been 
responded $o by the subscriber or operator 
called in the forwarding operation. 

& pilli'ality of so-termed set l'elays is pro 
ided for each impulse sending mechanism for 
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forwarding the calls, each said set relay being 
specific to one of the hunting switches having 
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access to the said mechanism. The corre 
sponding set relay will operate when a hunt 
ing switch seizes the said mechanism and thus 
sets up a stored condition in the said mecha 
nism in accordance with the predeternlined 
telephone number to which the cali is to be 
forwarded, and also starts the transnission 
of the impulse series train, excluding the said 
mechanism when the last impulse of the train 
has been sent. 
A salient feature of the present invention is 

that feature which provides for enabling a 
call made to a landom line to be forwarded 
over a trunk to an operator's position or 
switchboard. The position may be located in 
a random one of the exchange central office 
buildings where an operator elapioyed by the 
operating concern is in attendance, or this 
switchboard may be located at any other point 
where an operator employed by a subscriber is 
in attendance. A so-called call indicator 
equipment of well known oil suitable type is 
associated with the said trunk or trunks lead 
ing to the said Operator's position, so that 
when a callis directed to a trunk leading to this 
operator's position a train of impulses will ie 
thereupon applied over the trunk froin the 
forwarding nechanism to Set up signais On tile 
call indicator indicative of the telephone inlin 
ber primarily called. That is to Say, the op 
erator will receive a visual indication of the 
number of the called line as primarily called 
by the calling party. When the call is re 
sponded to by the operator she is in a positioi 
to inform the calling party regarding the sub 
scriber he primarily called without shaking 
enquiry as to what telephone number the cail 
ing party called. The subscribei undei pri 
mary call may have gone away Oil a pi'oionged 
trip, for example, and desires; those cailing his 
telephone line to be given an intellige:1t 'e- 
sponse by the operator acting as his agent, as 
it were, perhaps without the calling party 
knowing that the operator responding is not 
at the telephone of the party primarily called. 
Of course, it is optional whether the foi'Yard 
ing mechanism annexes the number called 
primarily, so that this will depend upon pre 
arranged jumpering relating to the randola 
lines served by the forwarding nechanisin, 
respectively. 
The same line relay as 10 of the primarily 

called subscriber's line is used as was erline:- 
ly used when the call was initiated on its cor 
responding line from telephone A, which tele 
phone A is now disconnected. 

In carrying out the present invention, the 
operating concein will provide a sificient, 
number of units of equipment mechanisins as 
C and C, together with a lesser in timber of 
mechanisms as shown in Fig. 4 for connen 
cooperation with random ones of said mecha 
nisms as C and C. The operating concern 
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will then introduce these mechanisms as C 
and C into the desired lines as required, per 
haps contingent upon a specific rental pay 
ment. To introduce the said equipments, con 
nections between certain terminals are opened, 
and certain terminals are jumpered to a unit 
as C or C. for example. The designated 
jumper's in Fig. 4 are then run with respect 
to the aimatures of the corresponding relay 
401 or 402, respectively, in accordance with 
the conditions of forwarding the call. That 
is, whether the call is to be forwarded to a 
random other subscriber's line of the system, 
or is to be forwarded to an attendant opera 
toi' and there indicate on her call indicator 
equipment, the number of the line primarily 
called. Of course, any other suitable kind of 
line finder Switch and associated equipments 
may be substituted for the line finder switch 
F and associated equipments; in fact a so 

called line switch of suitable type may be ein 
ployed in place of the line finder switch LF 
and associated equipments. Using the same 
line i'elay as 10 and finder switch arrange 
nent involving switch LF as formerly used 
by the subscriber of telephone as A insures 
the Saline class rating to the forwarded calls 
as existed for the calls initiated at telephone 
A, with the east clerical work, and it also fa 
'ilitates returning the line leading to tele 
phone as A to former service by the same sub 
Scriber, if desired in case the change was oc 
casioned by a temporary absence. 
There are additional operative features of 

the present invention which will be described 
in the Spacifications relating to the exemplary 
eabodient of the invention chosen to ex 
plain it, having in mind that other features 
not specifically mentioned will be apparent 
from the descriptions. The invention is ca 
pable of varied modification without depart 
ing from its scope as defined by the subjoined 
claims. 

Drawings 
With reference to the accompanying draw 

lings:-- 
Fig. 1 shows a line finder switch LF in 

dividual to a first selector Fin Fig. 2, there be 
ing a plurality of line finder switches in the 
group containing switch LF. Fig. 1 also 
shows two line relays 10 and 10'. 

Fig.2 shows a first selector F of well known 
type and other indicated switches and tele 
phones in an exchange layout. 

Fig. 3 shows two elements C and C intro 
dulced into two Subscribe's lines numbers 
22311 and 22321 for forwarding calls made to 
the respective said lines. These elements co 
Operate with the impulse sending mechanism 
shown in Fig. 4. 

Fig. 4 shows an impulse sending mechanism 
which is common to elements C and C and 
other said elements of the same type, not 
shown. 
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e various figures of the drawings are as The various figures of ti ng S 
sembled so that correspondingly designated 
ines extendino towards the argins of the lines extending t is t gins of t 
sheets containing them register. 

Equipment 
The telephones A, AA, A and A’ are of 

the well known common-battery series auto 
matic type. 
The first selector F is of the Well known 

type sometimes designated as the Powell Se 
lector, and described in the third edition of 
Hershey's Automatic Telephone Practice, 
pages 59 to 61. However, Spring 210 and 
armature 212 are specific to the present, in 
vention. The selector's C, H, J, K, L, N, 
P and Q indicated in Fig. 2 are similar to 
selector F, excepting that they do not have 
said spring 210 and armature 212. 
The connector E indicated in Fig. 3 is 

of the well known type as shown in Fig. 3 
of the fourth edition of the said tiershey 
book. It is also shown as E in the said co 
pending application for patent mentioned at 
the outset. Connector i is similar to con 
nector E. 
The finder switch LF in Fig. 1 is the type 

shown and described on pages 55 to 5 of 
the third edition of the said Hershey book. 
The line switches 3 and S are of the 

type illustrated and described on pages 53 
to 55 in the third edition of the said Hershey 
book. 
The hunting Switch elements of the mech 

anisms C and C have the same mechanical 
structure as the switch LF, the circuits being 
modified in accordance with the objects of 
the present invention. 
The switch elements NO! and DF in Fig. 

4 have the same general nechanical struc 
ture as the switch LiF, the circuits being 
modified in accordance with the objects of 
the present, invention. 
Of course, the specific switches may be sub 

stituted for by any switch meeting the re 
quirements, without, departing from the 
spirit of the present invention. The present, 
invention resides in Figs. 3 and 4, cooper 
ated with elements of a well known telephone 
system illustrated in Figs. 1 and 2. 
Call from, telephone A9 fo telephone line 
22391 inder the condition, th(if the sail 
scriber of the latter said line has arranged 
aoith the operating concern for having his 
calis (in Satered by is operator 
in view of the well known operation of 

the line Switch IIS, first selector 5, including 
second selector N, third selector Q and con 
nector E, and in view of the third and fourth 
editions of the said tiershey book and the 
reference to the said co-pending application 
for patent mentioned at the outset, it is 
thought that it is unnecessary to recite the 
detailed operation of the said switches re 

sponsive to the directive operations of the 
calling party at telephone A* in initiating a 
call and for operating the calling device of 
his telephone for causing wipers 301 to 303 
on shaft 304 of connector E to be set upon to 
the bank terminals 306 to 308, respectively, 
of the line number 22321. 

if it is assuined that the bank terminal 
306 constitutes battery potential, due to no 
other connector of the group containing con- 5 
nector E being in seizure with any multiple 
of said terminals 306 to 308 at the time the 
said terminals are selected by the connector 
E, the wiper closing relay of the connector 
E will actuate and lock to effect the seizure 80 
of the latter said terminals, changing the 
battery potential previously existing on bank 
terminal 306 to ground potential to guard 
the multiples of the seized line terminals 
against seizure by another connector, should 85 
some other party call for the line number 
22321. The telephone A9 may be considered 
a randon telephone tributary to a central 
office other than the “2’ office, the selector 
N being an in-coming second selector, of the 90 
“2 office containing the line number 22321, 
denoted by the first digit of the said num 
ber. 
Ground applied to bank terminal 306 is 

continued through armature 309, conductor 95 
310, armature 312, made-before-break spring 
313 to the winding of relay 314, the latter 
said relay actuating and locking through 
armature 316 to conductor 310. A circuit, 
can now be traced from ground, armature loo 
12, conductor 13, arnature 37, conductor 
318, armature 15, lower winding of 'elay 
10, winding of connoi) relay 1 to grounded 
battery, relay it actuating to energize its 
dependent common relay 18, relay () only 0.5 
operatively attracting its armature 20. The 
actuation of relay 18 causes ground to be ap 
plied to common conductor 21 and all car 
ductors as 22 to apply ground to all idle 
private bank terminals as 24. ) 

it, Will be noted that the bank terminal 
25 corresponding to relay 10, individual to 
the line number 22321 is applied to battery 
potential through the upper winding of reisy 
10 and is thus the only bank terminal acces- 215 
sible to the line finder switches of the group 
containing Switch LF which is unguarded. 
Ground on conductor 21 is applied through 

armature 27 to the winding of slow-releas 
ing line relay 28, the latter said relay actil- a) 
ating. Relay 31 is now in a series path from 
ground, armature 32, winding of motor mag 
net, 33 to grounded battery, the relay 31 
actuating while the armature of the motor 
magnet remains retracted due to the margin 
al adjustment and because of the resistance of 
the winding of relay 31. Ground applier 
through armatures 32 and 35, release trunk 
36 and private wiper 37 places a busy guard 
On the bank terminal 25 and multiples thereof 
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and energizes the upper winding of relay 10 
so that all the alimatures on the latter said 
relay operatively attract. Unless some other 
line as that corresponding to relay 10' has a 
call initiated thereon the relays 17 and 18 will 
deactuate responsive to the attraction of ar 
mature 15. 
The conductors 13–318 are now continued 

to bank terminals 38-39, wipers 40-41, 
arlmatures 42-43, conductors 44-45, arma 
tures 202-20i to the lower and upper wind 
ing of line relay 203 in first selector F, respec 
tively. The airmature of relay 203 attracting, 
operatively energizes the slow-releasing re 
lease relay 205 and armature 207 applies 
ground to the release trunk 36. The latter 
said ground is applied to conductor 36 by 
arnature 207 before 32 retracts, because re 
lay 28 is deemergized by the attraction of 
armature 27, so that no lapse of guarding 
ground potential occurs on the release trunk 
36. Conductor 21 is now continued through 
armatures 27 and 47 to conductor 48 leading 
to the next following line finder switch, not 
shown. 

In this connection, it will be noted that 
had the bank terminal 25 constituted busy 
ground potential at the time relay 28 actu 
ated, this ground would have short-circuited 
the winding of 'elay 31, so tha: the motor 
magnet 33 would then be operatively ener 
gized to drive the wipers including wiper 37 
to the next set of bank terminals in a hunt 
ing operation, the motor magnet 33 continu 
ing the advancing operations as long as wiper 
37 encounters busy ground. 
When the relay 205 actuated, ground from 

spring 210 is applied through the armature 
212, conductor 213, wiper 50, conductor 51 to 
the winding of relay 320, the latter said relay 
actuating and locking through its amature 
321, conductor 322, armature 20, bank termi 
nal 25, wiper 37 to the release trunk 36. It 
will be noted that the first off-normal move 
ent of the shaft of selector if will cause the 

ground applied from spring 210 to be opened. 
However, the relay 320 will remain locked as 
long as ground remains on the release trunk 
36. The relay 320 therefore actuates and 
locks responsive to the first selector F being 
seized, and before which time the selector F 
is not responsive to impulses over its lead 
ing-in link. 

Responsive to the actuation of relay 320, 
ground is applied from conductor 310, 
thro tigia artinatire 323 to the winding of slow 
releasing relay 324, the latter said relay actu 
ating, if it is for the present assumed that 
the impulse sending mechanism in Fig. 4 is 
engaged by a mechanism as C. for exahaple, 
private conductor 330 will constitute ground 
potential, as will appear presently, and there 
fore ground from conductor 330 will be ap 
plied through the wiper 331, armatures 336, 
337, conductor 338 to the winding of the 
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motor magnet 339. The motor magnet 339 
will operate under the stated condition, in 
terrupting its energizing circuit and advanc 
ing the wipers 331 to 335 to the next position 
corresponding to the next impulse sending 
mechanism (not shown) like shown in Fig. 
4, the motor magnet 339 continuing to ad 
vance the wipei's until the wipers 331 fail to 
encounter ground potential, indicating an idle 
impulse sending mechanism has been found. 

it will be assumed that the wipers 331 to 
335 are in the drawn position when wiper 331 
fails to encouriter ground potential. Under 
the latter condition, the conductor 338 is not 
grounded and therefore, the winding of relay 
342 becomes in a series path between ground 
ed arnhattire 343, conductor 338, winding of 
motor magnet 339 to grounded battery. Re 
lay 342 will actuate, but motor magnet 339 
will not operate under the latter said con 
dition, due to the resistance of the winding 
of relay 342 and the adjustment of the motor 
Jhagnet 339. Ground is forth with applied 
through a 'nature 336, wiper 331 to common 
conduct {}}' 330 to guard the impulse mech 
anism in Fig. 4 against seizure by another 
hinting switch as is associated with element 
C. there being a number of such elements 
having selective access to the impulse sending 
mechanism in Fig. 4 and other similar im 

Ilse sending mechanisms, not shown. 
Under the condition of relay 342 being ac 

tated, airmature 316 unlocks relay 314 and 
conducto:’s 13-318 are continued through 
Take-before-break springs 345-346, arma 
tures 34-34S, wipers 333-334, common con 
ductors 349-350, al'matures 405 and 406 in 
multiple. The almatures 405 and 406 in mul 
tiple are therefoire substituted for the arma 
ture 317 in the path maintaining the relay 203 
energized. Ground frolin conductor 310 is 
applied through armature 316, wiper 332, 
conductor 352 to the winding of relay 401, 
the latter said relay actuating. This starts 
the operation of the impulse sending mech 
anism in Fig. 4, ground from armature 408 
being applied over conductor 409 to the wind 

of relay 410, the latter said relay oper 
ating to close the circuit path from the brush 
of the intelupier device i, armatures 412, 
413 to the winding of motor magnet 414. 
For carding the call to telephone number 

22.321 to the operator attendant and indi 
eating to the said opera for by call indicator 
equipment that line number 22321 was 
called p; imarily by the calling party 
From the fourth level of first selector F 

trunks extend to an operator's position, the 
operator the 'eat responding for the subscrib 
ers primarily called. The service of these 
subscribers may be discontinued at the time 
and it is desired to have the calls for such 
subscribers responded to. 
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The trunks to the said operator's position 
from the fourth level of selector F may be 
of the exact circuit arrangement as disclosed 
in Fig. 55 of the fourth edition of the said 
book of Hershey's. Moreover, they may al 
ternatively be the exact circuit arrangement 
disclosed for the trunks in the patients to 
Willis Nos. 1,539,925 and 1,542,649 of June 
2nd and June 16th, 1925, respectively. In 
fact, any suitable call indicator circuit ar 
rangeinent may be empioyed for the trunks 
leading from the fourth level of the first 
Selector F which will set up an indication to 
the operator of the trunk of what train of 
impulse series have been sent over the seized 
trunk. 

Attention is called to the fact that the call 
indicator circuits referred to have associated 
therewith a plug individual to the trunk so 
that the plug may be inserted into the jack 
of the line called as indicated to the operator. 
Employing the said circuit as a cooperative 
element of the present invention necessitates 
that the operator's telephone be connected to 
a jack cooperative with the said trunk plugs 
so that when the operator observes the indi 
cation she may insert the concerned plug into 
the jack for her telephone set and orally com 
municate with the calling party, the closure 
of the conductive circuit through her tele 
phone serving to operate relays which will 
effect a current reversal back over the trunk 
to operate the call meter, if any, on the line 
calling, and also call meter M on the line 
primarily called. It will be clear that a key 
may be provided for each trunk terminating 
plug, so that this key may be operated after 
the indication is set up which will connect 
the trunk to the operator's telephone and 
operate relays of the trunk as if the plug were 
inserted into the operator's telephone jack, 
or othel' accessible line jack and a response 
made thereon. The line jacks enable the op 
erator to further extend the call, if desired. 
It is thought that the foregoing will make 
clear the operator's switchboard equipment 
for receiving and indicating to her the train 
of impulses sent by the impulse sending 
mechanism in Fig. 4 indicative of the line 
number primarily called by the calling party. 

Impulse sending mechanism, 
Relay 401 corresponds to line number 

22321, there being a relay similar to this with 
similarly disposed jumpers from its cor 
responding armature make contact terminals 
for each impulse sending mechanism like 
shown in Fig. 4, there being as many relays 
as 401 and 402 in each said impulse sending 
mechanism as there are lines arranged for 
having calls made thereto forwarded there 
from. That is to say, if there are fifty mecha 
nisms corresponding to each element as C 
and C for random lines in the cential office 
there will be fifty relays corresponding to the 

5 

latter said elements in each of the impulse 
sending mechanisms as shown in Fig. 4. 
In view of the fact that the impulse send 

ing rechanism as shown in Fig. 4 would be 
occupied on the average less than ten seconds, 
i: will be clear that three such mechanisms 
voi! be nominally capable of handling 
eighteel calls per minute, so that there will 
be a relatively small number of such mecha 
nisians as shown in Fig. 4 used cooperative 
with the elements C and C, the number de 
erding upon the number of calls to be 

han tied. 
incint; as C and C are shown accessible from 
the same connector group containing con 
nector E, and they also correspond to the 
sale group of line finder switches contain 
ing switch LF. This arrangement has 
Scened the simplest in disclosing the inven 
tion. However, it will be understood that 
the lines corresponding to elements C and C 
may be accessible from random connector 
groups and random line finder Switch groups. 
The operation of the element C individual 

to line number 22321 in causing the terminals 
306 to 30 of the said line to be extended to 
first selector F and the first idle impulse 
sending mechanism as shown in Fig. 4 to be 
operatively associated has been detailed, re 
Jays 401 and 410 being described as actuated. 
The jumpel's 415 to 420 refer to the first 

to the sixth impulse series of the train pre 
arranged to be sent responsive to the actual 
tion of relay 401. The train is constituted 
of the series 422321, wherein the first series 
4 corresponds to the fourth level of trunks 
leading from the first selector F to the 
answering operator's switchboard, and the 
remaining series numerically correspond to 
the nuinber of the line of telephone A se 
lected by connector E. 

sending first impulse series 
Ground from armature 408 is applied over 

conductor 409, wiper 426 on shaft 427 of ele 
ment, NO, bank terminal 428, armature 429, 
jumber 415 to terminal 4 of Y to bank ter 
minal 432 of element DF. It will be noted, 
in this connection, that the terminal group X 
is specific to the relay 401 of line number 
22321, served by element C. Also, that the 
terminal group X is specific to the relay 402 
of line number 22311, served by element C. 
Also, that the terminal group Y refers to the 
digits 1 to 0 of the digit finder switch DF. 
There will be as many terminal groups X and 
X' as there are lines served by elements as 
C and C, while there will be a single ter 
minal group Y common to all the former men 
tioned groups. 
The ground interrupter I revolves at a 

speed of approximately 12 times per second. 
The first ground application from the in 
terrupter 14 applied through attracted arma 

The lines corresponding to the ele 
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ture 412, armature 413 to the motor magnet 
414 causes the wipers 433 to 436 and 484 on 
shaft 437 to advance, wherein wipers 433 and 
434 rest upon unconnected bank terminals. 
Ground G4 on bank terminal 440 is now ap 
plied over wiper 435, armature 441 to the 
winding of relay 442, the latter said re 
lay actuating to attract armature 406 so 
that the armature 405 now alone governs 
the relay 203 in selector F, having in mind 
that the relay 443 actuated coincident with 
the energization of the motor hagnet 414, but 
to no operative purpose, since when the arma 
ture 405 attracted the armature 406 Was re 
tracted. However, as the series of impulses 
following are applied through armature 412 
to the relay 443 and the motor magnet 414, 
the armature 405 will transmit open impulses 
effective to retracting the armature of relay 
203. This will continue until the wiper 433 
encounters the grounded bank terminal 432, 
at which time four open impulses have been 
sent by armature 405, the relay 442 having 
been maintained actuated. 
Ground received from bank terminal 432 is 

applied through wipers 433 and 434 to the 
winding of slow-releasing relay 445, the lat 
ter said relay actuating to cause relay 442 to 
deactuate and disconnect the winding of im 
pulsing relay 443, the relay 445 locking 
through arnature 441, wiper 435 to ground 
G4. This ground is also applied through 
armature 447 and the interrupter armature 
of the motor magnet 414 to cause the wipers 
on the shaft. 437 to restore to the drawn posi 
tion the relay 445 thereupon unlocking con 
sistent with the slow-releasing characteristic. 
At the time relay 445 actuated, ground was 

applied through armature 450 to the wind 
ing of motor magnet 455, so that when the 
relay 445 unlocks, the motor magnet 451 
drives the wipers on shaft 427 one step so that 
wiper 426 rests upon bank terminal 452. 
Ground from armature 408 is now applied 
through wiper 426, bank terminal 452, al'ma 
ture 453, jumper 416 to terminal 2 of nu 
merical terminals Y to bank terminal 455. 
The relay 455 having deactuated, the linotor 

magnet 414 and the relay 443 will respond 
to the next ground impulse transmitted from 
the interrupter through the armature 412. 
However, before proceeding with the sending 
of the second series of two open impulses by 
armature 405, the operation of the first selec 
tor F responsive to the first series of four 
open impulses from said armature 405 will 
be discussed. 

In view of the well known operation of the 
first selector F, its wipers will be aligned 
with the fourth level of bank terminals and 
there rotate-in and select the first idle trunk 
leading to the operator's call indicating 
equipment. The next five series of open in 
pulses to be sent by the armature 405 will be 
effective to set up an indication on the call 
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indicator denoting the number 22321, in ac 
cordance with the train of the said five Series. 

sending second impulse series-First digit of 
number primarily called 

Returning the condition of the circuit at 
the time the wipers on the shaft. 437 restored 
to their drawn positions, following the send 
iing of the first series of four open impulses 
by the armature 405, the wipers on shaft 437 
will start for Ward under the influence of in 
terrupter 14 until wiper 433 encounter's 
grounded bank terminal 455, at which time 
two open impulses have been sent by armature 
405 effective to the call indicating equipment 
of the operator's position to indicate first 
digit 2. At the termination of the sending of 
the first digit 2 the relay 445 will actuate and 
lock and the wipers on the shaft 437 will re 
store to the drawn position and the wipers on 
the shaft 427 will advance another step so 
that wiper 426 is resting on bank terminal 
457. Ground from armature 408 is now ap 
plied through wiper 426, bank terminal 457. 
armature 458, jumper 417 to terminal 2 of 

eral terminals Y to the bank terminal 
55. 

Sending third impulse series-second digit 
of number primary called 

Returning to the condition of the circuits 
at the time the wiper's on the shaft 437 last 
restored to their drawn position following the 
sending of the second series of two open im 
pulses by armature 405, the wipers oin the 
shaft. 437 will start forward until wiper 433 
encounters grounded bank terminals 455, at 
which time two open impulses will have been 
sent by a mature 405 effective to the call indi 
cating equipment of the operator's position 
to indicate second digit 2. At the termina 
tion of the sending of the second digit 2 the 
relay 445 will actuate and lock and the wipers 
on shaft 437 will restore to the drawn posi 
tion and the wipers on the shaft 427 will ad 
ance another step so that wiper 426 is rest 

ing on bank terminal 460. Ground from ar 
nature 408 is now applied through wiper 426, 
bank terminal 460, armature 461, jumper 418 
to terminal 3 of nume'al terminals Y to the 
bank telminal 463. 
ASending fourth impulse series-third digit of 

number primarily called 
Returning to the condition of the circuits 

at the time the wipers on the shaft 43 last 
restored to their drawn position, following 
the sending of the third series of two open 
impulses by al'matule 405, the wipei's ol 
shaft 437 will start forward untii wiper 433 
encounters grounded bank terminal 433, at 
which time three open impulses will have 
been sent by armature 405 effective to the 
all indicating equipment of the operatoi's 
position to indicate third digit 3. At the 
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termination of the sending of the third digit 
3 the relay 445 will actuate and lock and the 
wipei's on shaft. 437 will restore to the drawin 
position and the wipers on the shaft 42 will 
advance another step, so that Wiper 426 is 
resting oil bank terminal 465. Ground from 
a nature 408 is now applied through wiper 
426, bank terminai 465, airmature 466, jujupe' 
419 to telminal 2 of numeral terminals Y to 
the bank teininal 455. 
sending fifth impulse series--fourth digit of 
- number primarily called 

Returning to the condition of the circuits 
at the time the wipers on the shaft 43 last 
'estored to their d'awn position, following 
the sending of the fourth series of three open 
impulses by the al'mature 405, the wiper's on 
the shaft 437 wiki start forward until the 
wiper 433 encounters grounded bank terminal 
469, at which time one open impulse will have 
been sent by armature 405, effective to the 
call indicating equipment of the operator's 
position to indicate the fourth digit 2. At 
the termination of the seriding of the fourth 
digit 2, the relay 445 will actuate and lock 
and the wiper's on the shaft 437 will restore to 
the drawn position and the wipei's on the shaft 
427 will advance another step so that wipe' 
426 is resting on bank terminal 470. Ground 
from almature 408 is now applied through 
wiper 426, bank terminal 470, armature 471, 
juniper 420, to terrainal 2 of numei'al termi 
nais to the ball: einiinal 455. 

Sending siath impulse series-fifth (last) 
digit of nuander primarily called 

Returning to the condition of the circuits 
at the time the wiper's on the shaft. 437 last re 
turned to their drawn position following the 
sending of the series of two open impulses 
by a mature 405, the wiper's on tie shaft 437 
will start forward until wiper 433 encounters 
grounded bank terminal 469, at which time 
one open innipulse has been sent by al'mature 
405 effective to the call indicating equipment 
of the opei'ator's position to indicate the last 
(fifth) digit 1. At the termination of send 
ing the fifth digit 1, the relay 445 will actu 
ate aid iock and the wipe's on the shaft 4:37 
will restore to the drawin position and the 
wipers on the shaft 427 will advance another 
step so that wiper 43 is esting on bank ter 
minal 474, the Wipei. 426 Festing upon dead 
bank terminal 45. The call indicator at the 
operator's position low indicates number 
22321 has been called by the party calling, 
The operato: hay now respond, knowing that 
telephone number 22321 was under call. 
Excluding the impulse gending mechanism. 

shot in in Fig. A 
ind from a 'nature 46 is applied to 

inai 474, so that, when the wiper 
es the latter said bark teiiniinal 
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1, this ground is applied over wiper 473, conn 
mon conductor 477, wiper 335, make-before 
bi'eak spring 355 to the Winding of relay 356, 
the latter said relay actuating and locking to 
the ground on the private bank terminal 306. 
Due to the attraction of armature 309, relays 
324 and 342 will deactuate in sequence. 
festoration of impulse sending mechanism, 

in Fig. 4 
Responsive to relay 442 deactuating, the 

relay 401 deactuates, so that ground on arma 
ture 476 is applied through armatures 478 
and 479, wiper 480 to the winding of motor 
imagnet 451, the interrupter of the latter said 
i:nagnet causing the wipers on shaft 427 to 
restore to the drawn position. Ground from 
armature 408 is applied through armatures 
481 and 482, wiper 436 to the winding of the 
inotor magnet 414, the interrupter armature 
Of the latter said magnet causing the wipers 
On the shaft, 437 to restore to the drawn po 
sition. it will be noted in this connection, 
that the private conductor 330 is maintained 
grounded, although 'elay 342 deactuates, 
until both wipers 483 and 484 have been re 
stored to their respective drawn positions, 
after which time the impulse sending mecha 
inism shown in Fig. 4 may be seized by an 
accessible element as C’. 

It will be noted that conductors 13-318, 
springs 345-346, armatures 358-359 and 
the winding of the polarized relay 360 are 
in series with and energized through the 
windings of the line relay of the call indi 
cator equipment terminating the concerned 
trilink of the fourth level of fi of first selector F. 
The armature of the polarized relay 360 is 
tilted clock-wise into the dotted position 
designated “Ring pos.’, since the connector 
E is in the ringing condition. 

Operator responds 
When the operator responds to the call, 

thereby causing the reversing relay in the 
cali indicator equipment to reverse the di 
rection of current traversing the winding of 
the polarized relay 360, the latter said relay 
will be tilted counter-clock-wise into the 
dotted position designated “Ans. pos.”. Un 
le: the latter said condition, slow-releasing 
relay 362 will actuate, operatively attracting 
its armature 369 to complete a talking circuit 
from the selected trunkline leading oilt from 
the fourth level of selector F back to bank 
terminals 307-308, wherein the condensers 
364-365 are interposed. The arrature 369 
incidentally connects the winding of the re 
tardation coil 367 across the conductor's lead 
ing from the bank terminals 307-308. In 
view of the Well known operation of the con 
nector E, this will operate the ring-cut-off 
relay therein, and also the back-bridge relay 
therein to 'everse the direction of current 
Iravei'sing the calling telephone A, the call 
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ing party at said telephone A' being how in 
talking relation with the operator responding 
to the call. The Fesponding operator know 
ing fro: the call indicator indication what 
number was being called need not question 
the calling party as to that. 

Terminating the call-calling party 
acting first 

Upon the calling party first replacing his 
receiver on the switch-look while the oper 
ator still maintains the responded condition, 
will have no effect. So far as 'estoring the con 
nector E, singe the retardation coil 367 is 
still plaintained aci'oss the talking conduc 
toi's leading from bank terminals 307-308. 
li owever, upon the operator terminating the 
responded condition, the polarized relay 360 
will operate to deemergize relay 362 and 
thereby remove the retardation coil 367 from 
the bridge across terminals 307-308, so that 
the back-bridge relay in coinector E will 
deactitate to cause the connector E to 'estore, 
the element. C becoming in condition for a 
new call, and tie ingrounding of the release 
trunk 36, in the well known manner, in view 
of the references, causing the restoration of 
the relays haintained by its ground. 

Terminating the call-called party 
(operator) acting first 

Had the operator first acted by effacing the 
'esponded state, thereby causing the polar 
ized relay 330 to operate to cleenergize relay 
362, the retardation coil 367 would be thereby 
cc; oved from the bridge so that the back 
bridge relay in the connector it would de 
actuate to restore the direction of current 
traversing the calling telephone A', but with 
out restoring the connector E. However, 
when the calling party at telephone A' 'e- 
places his telephone on the switch-hook, the 
line relay in the connector E will deactuate 
and cause the said conjector E to restore. 
The ground will thus be removed from the 
release trunk 36 in the well known manner, 
in view of the references. 

Abandoning the call 
If the calling party at telephone A 

abandoins the call at any time after the wiper's 
301 to 303 seize bank terminals 306 to 307, 
and before the impulse sending mechanism 
has completed its ope:ations of sending in 
pulses, ground will thereby be removed iron 
conductor 3:0 responsive to the restoration 
of connector E, causing relays 324 and 342 
to deactuate in sequence, Relay 320 being 
iocked to the 'elease trunk extension, con 
dictor 322 will inaintain relay 314 disabled, 
so that when relay 342 deactuates there will 
be no conductive path between conductors 
3-318 to maintain the call extension. Re 

Jay 40i will deactite and restore the wipers 
on the sha is 427 and 437 of elements NO and 
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DF, respectively. The ground will be re 
innoved iron Elle conductor 322, in the well 
known manner, in view of the references, so 
that relay 320 will unlock. The element C 
is thus in readiness for new seizure. 

An arbitrary number may be set up on the 
operator's call indicator in place of the 
called telephone number 
in foregoing descriptions the number set 

up on the operator's call indicator was the 
number 22321 of the line primarily called. In 
order to avoid sending the train of five digit 
Series, the lines primarily called may each 
be given an arbitrary number designation 
inknown to the calling party. These num 
bel's may range from 1 to 100, depending upon 
the number of lines to be served by the call 
forwarding mechanism. Then, when a line 
&l'i'anged for forwarding calls to an oper 
ator's position is primarily called, the for 
warding mechanisian will cause this arbitrary 
ini: ;ber to be set-up on her call indicator, 
The operator, by consulting her record will 
iiid what telephone number was primarily 
called. While the latter indication of an 
arbitrary, assigned numbel entails extra 

k for the operator in consulting records, V. O'K 
it will be noted that it enables the jumpers be 
Eween the terminals X and Y to be permanent 
ly run to constitute the arbitrary number, the 
line being Silaply cross-connected to the ele 
3:ent as C o' C. as desired. The said ele 
inent, carrying its number, will serve any 
desired line without jumper change between 
the terminals corresponding to X and Y, the 
operator being constantly informed through 
the recoids as to the actual line number cor 
l'esponding to the indicated number. 

in this connection, it is pointed out that 
where the impulse series train constitutes less 
than six digit series, as where a train of 
series constituting an arbitrary number con 
taining from Oile to four digits is sent in place 
of the actual called telephone number, the 
conductor leading from the make contact of 
armature 476 which is shown connected to 
ank terminal 474 will be changed from said 

te:'minal 476 to an antecedent terminal co 
operative with wiper 473. Then when the 
latter said wiper steps forward following the 
termination of the last series of the train 
sent, this wiper will receive ground from 
airinature 476 to cause the relay correspond 
ing to 353 in element C to actuate so that 
the impulse sending mechanism concerned 
will be excluded from the circuits and there 
pon subject to use in a new call. 

Calling telephone number 22.311 in place of 
telephone number 22321 

Yet, it be assumed that the calling party 
at telephone A* called telephone line number 
22311, in place of telephone line number 
22321. The wipers 301 to 303 will be set 
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upon bank terminals 306 to 307, respec 
tively. This will seize the element C', caus 
ing it to operate in the manner of element 
C, as when connector E seized terminals 307 
to 308. The line relay 10' is individual to 
the element, C. Parts of the element C co 
respond to the similarly designated parts in 
eleje i C, there being a priinae added to the 
designated parts in the eienent C. In view 
of the latter explanation, it will be unneces 
Sally it hi; t i the operation of ele 
neit C in impai'iing a comprehensive dis 
ciosi'e of its operation. However, it is 
pointed out that in place of the impulse 
Seinding hecianisin in Fig. 4 now sending the 
train of inpulse series corresponding to digits 
422321, under control of relay 401, it will 
opei'ate under conti'ol of relay 402. The lat 
tei said 'claw has jumpei's disposed to send 
the train of inpulse Series corresponding to 
digits 33141, which is the telephone number 
of telephone A. it will this be noted that 
while the elements C and C are alike, the 
relay 401 is individual to the element C. 
while the relay 402 is individual to the ele 
inent C. 

it will be noted, in this connection, that 
the actuation of relay 402 will cause a train 
of five inpuise series to be sent, whereas the 
'elay 40i calises a train of six imprise Series 
to be gent. That is to say, under the condi 
tion of relay 4:02 actuating, the wiper 473 
nlist receive ground from bank terminal 486, 
following the sending of the fifth impulse 

in place of receiving ground from 
bank tel'nina 474 following the sending of 
the sixth impulse series. This is accommo 
dated by grounding the bank terminal 474 
by the sinnature 476 on relay 401 and the 
grounding of bank terminal 486 by armature 
478 on relay 402. 
The jumpers 487 to 491 correspond to digits 

33141, in view of the described operation of 
the eleinent, C, the line relay 10 and the line 
finder switch E. and t and the Well known opera 
tion of the first selector F, the second selector 
(, the third selector H and the connector R, 
it is thought that the operation will be fully 
understood wherein the connector E is as 
suined to select bank terminals 306 to 308, 
corresponding to telephone number 33141, 
thereby causing the call to be forwarded to 
telephone A'. The connector R will cause the 
direction of current traversing the polarized 
relay 360' to be reversed in direction respon 
sive to the party at telephone A removing 
is receiver from the Switch-hook. 

Element (as C introduced into line primarily 
?tilled by means of temporary jumper's 
Fig. 1 shows the telephone A and the line 

leading therefron disconnected at the termi 
inals (30 and (31. and teaporary junipers 62, 
63 &nd 64 introduced to contect with the ran 
dola 'eserved element C. The temporary 
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jumpers 392, 393 and 394 are introduced to 
complete the introduction of said element C. 
Normally, the terminals 65, 66 and 67 would 
be tied to terminals 394, 395 and 396, respec 
tively, with the jumpers 62, 63, 64. 391, 392 70 a.ind 393 not being run. The terminals 60, 61, 
under the latter said condition would be tied 
to tellinals 65 and 66, respectively. The 
preself invention thus comprehends readily 
adaptable lineans for introducing the random 
element Col'C' into a random line, when re 
quired, and for thereafter readily restoring 
the said line to its normal service condition 
by 'emoving the jumpers and replacing the 
ties removed at the time the jumpers were run. 

Operation of call meter then for. 
carding call 

The call meters M and M are connected in 

iiig application referred to at the outset, 
operated responsive to a reversal of cur 

foreover, call meters connected thus 
'e well kilowin in the art. These meters will 
gister calls forwarded and responded to, 

therefore may serve to indicate the bene 
delived by the disconnected subscriber 
form a basis of charges to him for for 

iding his calls as contemplated by the pres 
ent invention. 

Tone to apprise the calling party call is one 
which till be fondarded 

The tone source T applies tone audible to 
he calling party at the time the element as 
or C is seized until relay as 362 or 362, 
(e 
liates. This apprises the calling party that 
call is being forwarded. If the called 

arty of a forwarded call hangs up first, caus 
g relay as 362 or 362 to deactuate, the tone 

source i will be again applied audible to the 
calling party to denote the latter said condi 

i 

tion exists. 
in foregoing descriptions of the exemplary 

for an of the present invention, the descrip 
tions have 'eferred to calls to subscriber lines 
winerein the subscriber has changed to a new 
location in the exchange system. The present 
invention has other objects and uses. For ex 
aiahple, applied to So-called private automatic 
xchanges, there may be numbers of the gen 
a'al oXchange system which the subscriber of 
the private automatic exchange may have oc 
casion to call frequently and it therefore may 
be convenient to him to be able to call such 
numbers with the same number of digits as 
e:alployed in calling his local lines. That is, 
say by two or three pulls of the dial calling 
device, depending upon the rank of his system. 
in usual practice, the outside main exchange 
lines are reached by prefixing the digit “0” 
a.ind then calling the general listed telephone 
nimber of four to seven or more digits. How 
ever, by considering the connector E as the 
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local connector of the private automatic ex 
change and the first selector F as the incoln 
ing selector of the main exchange, it will be 
clear that the elements C and C may refer to 
any desired main exchange lines, respectively. 
That is, by seizing the corresponding element 
C or C will cause the call to be folwarded to 
the desired main exchange line. 
Under the last referred to application of 

the present invention, any well known, suit 
able form of so-called trunk repeater would 
be introduced in the trunk between the finder 
switch LF and the first selector F, in order to 
translate from four-conductor to two-conduc 
tor trunk operation. That is, the release 
trunk 36 would be grounded locally at the re 
peater. The lower armature of relay 31 may 
then be connected to the release trunk conduc 
tor 36, in place of extending on to the re 
peater; in fact this modification may be made 
under conditions of the exempiary embodi 
ment, the conductor 213 being removed. The 
conductor 322 may also be removed under 
the latter condition, since the relay 320 would 
behave the same as described in the exem 
plary embodiment disclosed in the drawings 
although conductor 322 and armature 321 are 
removed, if the lower al'mature of relay 31 is 
connected to the conductor 36. 
The scope of the present invention will be 

comprehended in view of the broadest inter 
pretation of the subjoined claims. 
I claim:- 
1. In a telephone system, fixed connective 

5 terminals, a movable connective terminal for 
cooperation with a random one of said fixed 
terminals, a called line individual to each said 
fixed terminal, an automatic progressively 
Innovable selective switch common to said fixed 
terminals, and means including the said 
switch, operated responsive to cooperating 
the said movable terminal with a random one 
of said fixed terminals, for extending a con 
nection from the said movable terminal to the 
specific called line individual to the cooper 
ated fixed connective terminal. 

2. In a telephone system, fixed connective 
terminals, a movable connective terminal for 
cooperation with a random one of said fixed 
terminals, a called line individual to each said 
fixed terminal, an automatic progressively 
movable selective switch common to said fixed 
terminals, an impulse sending device com 
mon to said fixed terminals, and means in 
cluding said switch and said impulse sending 
device, made effective responsive to cooper 
ating said movable terminal with a random 
one of said fixed terminals, for extending a 
connection from the said movable terminal to 
the specific called line individual to the coop 
erated fixed terminal. 

3. in a telephone system, fixed connective 
terminals, a movable connective terminal for 
cooperation with a random one of Said fixed 
terminals, a called line individual to each said 
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fixed terminal, an automatic progressively 
movable selective switch common to said fixed 
terminals, an impulse sending device coin 
mon to said fixed terminals, and means for 
causing said impulse device to directiveiy Op 
erate said switch to extend a connection from 
the random fixed terminal cooperated With 
the movable terminal, in the direction of the 
specific called line individual to said fixed 
terminal cooperated, responsive solely to the 
said cooperation. 

4. in a telephone systein, g 
connective terminals, a movable connective 
terminal for each said group cooperative with 
a random, said fixed terminal of its corre 
sponding group, a called line individual to 
each said fixed tellminal, automatic Switches, 
an impulse sending device common to said 
switches and said fixed terminals, meals Op. 
erated l'esponsive to cooperating a randon 
said movable terminal with a random said 
fixed terminal of its corresponding group for 
causing the impulse sending device to operate 
certain of 

groups of fixel 

of said switches to select the called 
line individual to the fixed terminal cooper 
ated with, and heans Operated responsive to 
cooperating another randon said movable 
terminal with another randon said fixed ter 
minal of its corresponding group or causing 
the impulse sending device to operate certain 
of said switches to select the called lite indi 
vidual to the fixed terminal last cooperated 
With. 

5. In a telephone system, groups of fixed 
connective terminals, a movable connective 
terminal for each said group cooperative with 
a random said fixed terminal of its corre 
Sponding group, a called line individual to 
each said fixed terminal, automatic switches, 
an impulse sending device cominoin to Said 
switches and said fixed terminals, means op 
erated responsive to cooperating a randon 
said movable terminal with a randolin said 
xed terminal of its corresponding group for 

causing the inpulse sending device to operate 
certain of said switches to select the called 
line individual to the fixcd terminal cooper 
ated with to thereby extend a call connection 
from the cooperated movable ternina to the 
called line individual to the cooperated fixed 
terminal, and means operated responsive to 
cooperating another randon said movable 
terminal with another random said fixed ter 
minal of its corresponding group for causing 
the impulse sending device to operate certain 
of said switches to select the called ine indi 
vidual to the fixed terminal last cooperated 
with while the first said call connection is 
maintained. 

6. In an automatic telephone system, 
groups of fixed connective terminal for, mov 
able connective terminals each said group co 
operative with a random said fixed terminal 
of its corresponding group, a called line in 
dividual to each said fixed terminal, auto 
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matic switches, an impulse sending device 
Collinon to said Switches and said fixed te:- 
Ininais, means operated responsive to coop 
erating a random said movable terminal with 
a random Said fixed terminal of its coire 
Sponding group for causing the impuise send 
iing device to Operate certain of said Switches 
to select the called line individuai to the fixed 
teranial cooperated with to thereby extend 
a call connection fron the cooperated now 
able terminal to the called iiiie individual 
to the cooperated fixed terminal, means op 
erated 'esponsive to cooperating at other rain 
doin said innovable eimiinal with another Sait 
fixed terminal of its corresponding group for 
caising the impulse sending device to operate 
certain of said Switches to Select the called ine 
individual to the fixed terminal East, cooper 

fied with while the first said call connection 

5 

O 

said call consection has been established. 
... in an automatic telephone Syst 

automatic Switch, a movable terminal of the 
switch, a plurality of fixed tellinals co 

operation of last, said ineans unt e 1. S 

inal, a called operative with the nowable ei'; 
line individual to each said fixed terminal, 
Switch mechanism, a selective switch for each 
Said fixed terminal, a plurality of inpulse 

a sensing devices commonly accessible fl'Oll 
said selective switches, means operated re 
sponsive to directively operating the Switch 
to set its movable terminal upon a desired 
random said fixed termina for causing the 
selective switch coresponding to the selected 
fixed terminai to select a random one of said 
impulse seriding devices, and Years l'espon 
sive to effecting the latter said selection for 
causing the selected impulse sending device 
to effectuate impulses for directively Gip 
erating the switchinechanism for thereby ex 
ending connection from said selected fixed 
terminal to the called ine individual thereto. 

8. in an automatic telephone systein, an 
automatic switch, a novable terminal of the 
switch, a plurality of fixed terminals co 

40 

operative with the movable terminal, a call 
ing line, a called line individual to each said 

jerminal, switch mechanism, a selective 
reach said fixed terminal, a plurality 
ise Sending devices connolly acces 

rolin said selective switches, means Op 
responsive to directively operating the 
over the calling line to set its movable 

Switc. 

Switch 
terminal upon a desired random Said fixed 

inal for causing the Selective switch cor 
to the selected fixed terminal to 

devices, and means responsive to effecting the 
latter said selection for causing the Selected 
implise sending device to effectuate impulses 
for directively operating the Switch mecha 
nism for thereby extending connection from 
said seiected fixed teriniinal to the called line 

65 individual thereto, to thereby complete a Con 

nection from the calling line to the called line 
corresponding to the fixed terminal the laova 
ble terminal is set upon. 

9. In an automatic telephone system, an 
automatic switch, a movable terminal of the 
Switch, a plurality of fixed terminals co 
operative with the movable teriniinal, a cail 
ing line, a called line individual to each said 
fixed terminal, switch mechanism having 
movable Selective terminals, a selective switch 
for each said fixed terminal, a plurality of im 
pulse sending devices commonly accessible 
from Said selective Switches, means operated 
responsive to directively operating the switch 
over the calling line to set its movable termi 
nai upon a desired randon, said fixed tertai 
nai for ausing the selective switch cor 
responding to the selected fixed terminal to 
Select a random one of said impulse sending 
devices, means responsive to effecting the 
latter said selection for causing the selected 
impulse Sending device to effectuate impulses 
for directively operating the switch mecha 
nism for thereby extending connection from 
said selected fixed terminal to the called line 
individual thereto, to thereby complete a con 
nection from the calling line to the called line 
corresponding to the fixed terminal the nova 
ble terminal is set upon, and means whereby 
the Selective switch employed in establishing 
the connection will not be a link of said es 
tablished connection thereafter forming a 
talking path between the calling line and the 
called line. 

10. In an automatic telephone system, an 
automatic switch, a movable terminal of the 
Switch, a plurality of fixed terminals co 
operative with the movable terminai, a called 
line individual to each said fixed terminal, 
Switch mechanism, a plurality of impulse 
sending devices, means l'esponsive to direc 
tively operating the switch to set its movable 
terminal upon a desired randon Said fixed 
terminal for causing a random one of Said in 
pulse Sending devices to become connected 
With the fixed terminal the innovable terminal 
is set upon, and means responsive to effecting 
the latter said connection for causing the said 
connected impulse sending device to effectu 
ate impulses for directively Operating the 2: 
switch mechanism for thereby extending coin 
nection from said movable terminal to the 
called line individual to its cooperated fixed 
terminal. 

11. In an automatic telephone system, an 
automatic switch, a movable terminal of the 
switch, a plurality of fixed terminals coopera 
tive with the movable terminal, a selective 
switch for each said fixed teiiniinal, an im 
pulse train sending device, means operated 
responsive to directively operating the switch 
to set its movable terminal upon a desired ran 
dom, said fixed terminal for causing the selec 
tive switch corresponding to the selected fixed s 
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impulse train sending devices, means respon 
sive to effecting the latter said selection for 
causing the selected impulse train sending de 
vice to effectuate impulses with specific pre 
determined correspondence with the fixed ter 
minal the movable terminal is set upon, means 
for varying the respective series and the num 
ber of series in the train of impulses sent by 
the impulse train sending device dependent 
upon what said fixed terminal the movable 
terminal is set upon, and means in the impulse 
train sending device for causing it to be ex 
cluded from the connection responsive to com 
pleting the sending of the train and for there 
lipon rendering it subject to use in a new call 
while permitting the antecedent call to be 
maintained. 

12, in an automatic telephone system, a 
calling line, a trunk line, a call indicator for 
the far end of the trunk line, a first direc 
tive device on the calling line, another direc 
tive device, automatic switch mechanism for 
linking a connection from the calling line to 
the near end of the trunk means, for variably 
operating a portion of said switching mecha 
nisin directly responsive to corresponding op 
eration of said first directive device, and iheans 
responsive to said operation of said mecha 
nism for causing the remainder of said mech 
anism to be operated by said another direc 
tive device to complete a connection from the 
calling line to the near end of the trunkline 
and for causing the call indicator to indicate 
what particular operation of the said first 
directive device occurred. 

13. In an automatic telephone system, a 
calling line, a plurality of called lines each 
having a specific location designation in the 
system, a first directive device on the calling 
line, another directive device, automatic 
switch mechanism for linking call connections 
from the calling line to a desired one of said 
called lines, means responsive to operating 
said first directive device in accordance With 
the specific designation of a random one of 
said called lines for causing the calling line 
to be connected to said another directive de 
vice, and means responsive solely to effecting 
said connection to said another directive de 
vice but depending upon what said called line 
is designated by the operation of said first 
directive device in causing last, said connec 
tion for causing said another directive de 
vica to send impulses effective to operate the 
switch mechanisian to complete the call con 
nection from the calling line to the called line 
indexed by the called line designation effect 
ed by said first directive device. 

14. in an automatic telephone system, a 
calling line, a first directive device on the 
calling line, an automatic switch, a movable 
terminal of the switch, fixed terminals cooper 
ative with said movable terminal, a second 
directive device, Switch mechanism, a plural 
ity of called lines, means for operating said 

1,734,083 

movable terminal responsive to said first di 
rective device to select a desired one of said 
fixed terminals, means for selecting said sec 
ond directive device responsive to selecting 
a random one of said fixed terminals, and 
means responsive to selecting said second di 
rective device for causing said second direc 
tive device to operate to direct said switch 
mechanism to extend a connection from said 
Selected fixed terminal to a specific one of 
said called lines in correspondence with the 
fixed terminal selected. 

15. In an automatic telephone system, a 
calling line, called lines, a first directive de 
Vice on the calling line, another directive de 
vice, Switch mechanism, means responsive to 
said first directive device for operating a first 
polition of said switch mechanism to select a 
random one of said called lines and to cause 
a connection to be thereby completed from the 
calling line to a specific said random line 
under call, means dependent upon which said 
line is under call for determining whether said 
another directive device will operate respon 
sive to the operation of said first portion of 
Said mechanism to in turn operate the re 
mainder of said mechanism to complete the 
call from the calling line to the line under call 
or whether the connection to the said line un 
der call will be completed by said first portion 
of said mechanism, a tone source, means for 
applying said tone source audible on the call 
ing line only provided the said another direc 
tive device is introduced indicative that a de 
lay will thereby occur in completing the con 
nection to the line under call because of the 
requirement of said another directive device 
and the remainder of said mechanism in the 
specific said call. 

16. In a telephone system, fixed connective 
terminals, a movable connective terminal for 
cooperation with a random one of said fixed 
terminals, a numerically positioned called 
line individual to each said fixed terminal, 
automatic numerical switches, an impulse 
sending device, means for extending connec 
tion from said movable terminal to said in 
pulse sending device responsive to setting said 
movable terminal on a random one of said 
fixed terminals, and means responsive to ef 
fecting said extension for causing the im 
pulse sending device to direct a plurality of 
said switches into a train to thereby extend 
a connection from said movable terminal 
to the called line individual to said landom 
fixed terminal wherein said fixed terminal 
determines the specific said called line to 
which the connection becomes extended. 

17. In a telephone system, fixed connective 
terminals, a movable connective terminal for 
cooperation with a random one of said fixed 
terminals, a called line individual to each 
said fixed terminal, automatic switches, an 
impulse sending device, means for extending 
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Said impulse sending device responsive to set 
ting said movable terminal on a random one 
of Said fixed terminals, means responsive to 
effecting said extension for causing the im 
pulse sending device to direct a plurality of 
said switches into a train to thereby extend 
a connection from said movable terminal to 
the called line individual to said random 
fixed terminal wherein said fixed terminal 
determines the specific said called line to 
which the connection becomes thereby ex 
tended, and means controlled over the called 
line for converting said connection to a talk 
ing connection from said movable terminal 
over said random fixed terminal to the called 
line. 

18. In a telephone systein, a trunk line, a 
plurality of near paths over which connection 
to the near end of said trunk may be effected, 
automatic switches, a plurality of remote 
paths over which connection may be effected 
away from the remote end of said trunk, 
means including a movable switch terminal 
for effecting connection to one of said near 
paths, means involving a plurality of said 
witches for connecting the trunk to one of 
said remote paths, and means dependent upon 
which said hear path is empioyed in effect 
ing connection to the trunk for determining 
over which said remote path the connection 
will be thereby completed. 

19. In a telephone system, a trunk line, a 
plurality of near paths over which connec 
tion to the near end of said trunk may be 
effected, automatic switches, a plurality of 
remote paths over which connection may be 
effected away from the remote end of said 
trunk, movable connective terminals, means 
including one of said movable connective ter. 
minals for effecting connection to one of Said 
near paths, means involving a plurality of 
said switches for connecting the trunk to One 
of said remote paths, and means dependent 
tipon which said near path is employed in 
effecting connection to the trunk for deter 
mining over which said remote path the con 
nection will be thereby completed. 

20. In an automatic telephone system, an 
impulse sending device, a plurality of paths 
over any one of which said impulse sending 
device can be connected with, means for con 
necting to said impulse sending device over 
a random one of said paths, and means for 
causing the impulse sending device to ef 
fectuate a variable train of series of impulses, 
varied with predetermined correspondence 
with the path employed in effecting connec 
tion to the impulse sending device. 

21. In an automatic telephone system, an 
impulse sending device, a plurality of paths 
over any one of which said impulse sending 
device can be connected with, means for con 
necting to said impulse sending device over 
a random one of said paths, and means for 
causing the impulse sending device to ef 
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fectuate a variable train of series of impulses, 
varied in number of series with predeter 
mined correspondence with the path em 
ployed in effecting connection to the impulse 
sending device. 

22. In an automatic telephone system, a 
called line, a plurality of circuit paths over 
any one of which connection to the called 
line can be taken, an indicating device on 
the called line, and means for operating said 
indicating device in a specific manner fol 
lowing the completion of the connection to 
the called line, indicative of the circuit path 
of said plurality of paths employed in gain 
ing connection to the called line. 

23. In an automatic telephone system, a 
plurality of link circuits, an impulse sending 
device common to said link circuits, relays 
tof said sending device each individual to re 
spective said links, means for connecting to 
a random one of said link circuits, means in 
cluding the relay specific to the link circuit 
connected to for setting up a specific vari 
able condition in the sending device with cor 
respondence to the link circuit connected to 
whereby the impulse sending device will 
theieupon operate to send impulses from the 
connected link circuit characterized with pre 
determined correspondence to the link circuit 
connected to. 

24. In an automatic telephone system, a 
plurality of link circuits, called lines each 
individual to a said link circuit, switch mech 
anism for extending connection from a ran 
dom one of said link circuits to its corre 
sponding called line, a plurality of impulse 
sending devices common to said link circuits, 
a relay of each of said sending devices indi 
vidual to the respective said link circuits, 
means for connecting to a random one 
of said link circuits, means responsive 
to said connection for rendering a ran 
dom one of said impulse sending devices 
individual to the said random link circuit, 
means including the said relay of the 
said individual impulse sending device 
specific to said random link circuit for set 
ting up a specific variable condition in the 
sending device with correspondence to said 
random link circuit, whereby said individual 
impulse sending device will thereupon Oper 
ate to send impulses over said random link 
circuit with predetermined correspondence 
to the said random link circuit, to directively 
operate the switch mechanism to effect a 
connection from the calling line via said ran 
dom link circuit to the specific called line 
corresponding to said random link circuit. 

25. In a telephone system, a plurality of 
circuit elements, a common automatic selec 
tive switch, a common impulse sending de 
vice, means for initiating a call on a random 
One of said circuit elements, means for there 
upon associating the impulse sending device 
individual to said circuit element and for 
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thereupon initiating the operation of the im 
pulse sending device to directively Operate 
the selective switch in a predetermined man 
ner with correspondence to and dependent 
upon the particular said circuit element the 
all was initiated on. 
26. In a telephone system, a plurality of 

initial circuit elements, a call receiving cir 
cuit, an impulse sending device, Switch mech 
anism, means for initiating a call on a ran 
dom one of said initial circuits, means respon 
sive to the initiation of said call for callsing 
the impulse sending device to operate the 
switch mechanism to extend connection from 
said random initial circuit to said receiving 
circuit and for further operating the impulse 
sending device in predetermined manner to 
send impulses to said receiving circuit, said 
impulses sent in said further operation being 
adapted for operating step by step mechanism 
associated with said receiving circuit to indi 
cate by the position assumed by last said mech 
anism which particular one of said plurality 
of initial circuit elements the call was ini 
tiated on as disinct from impulses sent 
antecedent thereto for extending connection 
from said random initial circuit. 

27. In a telephone system, a plurality of 
initial circuit elements, a call receiving cir 
cuit, an impulse sending device, Switch mech 
anism, means for initiating a call On a ran 
dom one of said initial circuit elements, 
means responsive to the initiation of Said call 
for causing the impulse sending device to 
send a series of impulses to operate the switch 
mechanism to effect the completion of Con 
nection from said random circuit element 
to said receiving circuit and for further Send 
ing a series of impulses to the receiving cir 
cuit adapted to identify said random circuit 
element irrespective of said effected connec 
tion. 

28. In a telephone system, a plurality of 
initial circuit elements, a call receiving cir 
cuit, an impulse sending device, switch mech 
anism, means for initiating a call on a ran 
dom! One of said initial circuit elements, 
means responsive to the initiation of said call 
for causing the impulse sending device to send 
a series of impulses to operate the switch 
nechanism to effect the completion of connec 
tion from said random circuit element to said 
receiving circuit and for further sending a se 
ries of impulses to the receiving circuit 
adapted to identify said random circuit ele 
ment irrespective of said effected connection, 
and means on the receiving circuit responsive 
to said impulses sent to said receiving cir 
cuit for displaying a visual indication that 
identifies the particular initial circuit on 
which the call was initiated. 

29. In a call forwarding system, a calling 
line, individual terminals corresponding to 
respective discontinued lines, a receiving line, 
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switch mechanism for completing connection 
from the calling line to the receiving line, an 
impulse sending device, means for effecting 
call connection from the calling line to the 
terminal of a desired discontinued line, means 
operated responsive to effecting last said con 
nection for causing the operation of the im 
pulse sending device for directing the oper 
ation of the switch mechanism to complete 
connection from the calling line to the re 
ceiving line and for thereupon annexing sig 
nal identification impulses to the receiving 
line, the annexed impulses being variable and 
governed by what particular disconnected 
line terminal the connection from the calling 
line Was extended to in order to signal to the 
receiving line the particular discontinued line 
called. 

30. In an automatic telephone system, a 
plurality of link circuits, an impulse sending 
device common to said link circuits, means 
for connecting to a random one of said link 
circuits, means for setting up a specific varia 
ble condition in the sending device with cor 
respondence to the link circuit connected to, 
whereby the impulse sending device will 
thereupon Operate to send a train of impulses 
Over the link circuit connected to, wherein 
the number of series in the train sent will 
depend upon the link of said plurality con 
nected to. 

31. In a telephone system, a plurality of 
link.circuits, a corresponding plurality of re 
ceiving circuits, each receiving circuit in 
dividual to a said link circuit, an impulse sending device, means including said impulse 
sending device operated responsive to effect 
ing connection to a random said link circuit for causing said connection to be progressed 
to the specific receiving circuit individual to 
the link circuit connected to, and means 
whereby a plurality of connections between 
respectiye, said link circuits and correspond 
ig receiving circuits may endure at the same 
time. 

32. In a telephone system, a plurality of 
link circuits, a plurality of receiving circuits, 
an impulse Sending device, automatic switch 
lmechanism, means including said impulse 
sending device Operated responsive to effect 
ing connections to a random said link circuit, 
for directing the operation of certain of said 
Switch mechanism for thereby linking said 
connection to a predetermined receiving cir 
cuit, and means whereby a plurality of said 
connections between respective said link cir 
cuits and receiving circuits may endure at the 
same time. 

33. In a call forwarding system, a plurality 
of numerically designated initial circuit ele 
ments of an exchange System, an impulse 
sending device, a numerically designated re 
ceiving circuit, and means whereby initiating 
a call on a random said circuit element will 
cause the impulse sending device to variably 
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operate in sending two trains of impulses, one 
of said trainsidentifying the numerical desig 
nation of the receiving circuit, and the other 
of said trainsidentifying the numerical desig 
nation of said random circuit element. 

34. In a telephone system, a specifically 
characterized initial circuit element, a re 
ceiving circuit, an impulse Sending device, 
Switch mechanism, means for initiating a call 
On the initial circuit element, means respon 
sive to the initiation of said call for causing 
the impulse sending device to send a specific 
train of impulses with correspondence to the 
initial circuit element to operate the switch 
mechanism to thereby effect connection from 
the initial circuit element to the receiving cir 
cuit and for further operating the impulse 
sending device in predetermined manner to 
send a succeeding train of impulses to the 
receiving circuit, with predetermined corre 
spondence to and identitive of the specifically 
characterized initial circuit element. 

35. In a call forwarding system, a calling 
line, a receiving line, a terminal of a discon 
tinued line, a terminal of a connected line, 
switch mechanism for completing connection 
from first said terminal to the receiving line, 
an impulse sending device, means for effecting 
connection from the calling line to One or the 
other of said terminals, means operated re 
sponsive to effecting last said connection only 
if the connection is to first said terminal for 
causing the operation of the impulse sending 
device for in turn directing the operation of 
the Switch mechanism to complete connection 
from first said terminal to the receiving line, 
and means for applying a signal to the call 
ing line responsive to effecting connection to 
only first said terminal to indicate that the 
terminal connected to is that of a discontin 
led line and that the connection will be there 
upon extended to the receiving line. 

36. in an automatic telephone system, a 
link circuit, an impulse sending device, means 
for connecting to said ink circuit, a called 
line, automatic switch mechanism for extend 
ing connection from said link circuit to said 
callied line, a start conductor for Said impulse 
sending device, and means operated respon 
sive to connecting to said link circuit for ex 
tending connection to said Switch mechanism 
and for closing a circuit in said switch mecha 
nism including said start conductor to start 
the operation of the sending device to there 
by directively operate the switch mechanism 
to extend a connection from the link circuit 
to the cailed line, last said means only opera 
tive when said Switch mechanism is made in 
condition for responding to the directive in 
puises, following extending the connection 
thereto. 

in witness whereof, I hereunto subscribe 
my name this twenty-ninth day of August, 
92. 

HEREBERT M. FRIENDLY. 
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