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sresent invention relates to telephone
more particularly so-called auto-
achineswitching telephone systems.
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General objects

An objﬂct of the present invention is to
enabie a subscriber of the automatic telephone
syster who has changed histe lehOHG number
to a random location in the exchange system
to be reached over the general trunking sys-
tem of the exchange at = Lis new nwmber re-
sponsive to calling This old Le1 ephone number

Eﬂiem“cc 15 ade to my co-pending appli-
tor U. &, Patent, Ser. No. 215,034, filed
Aug. 24, 1927, which said co- pe *1chp0 ‘zppli—
catlon covers o telephone system havmo ob-
]L’Jm in certain respecis generally similar to
the objects set forth in the last foregoing para-
grapl. However, the presen 1t invention is di-
rected to a system having move comprehen-
sive capabilities than di selosed in the said co-
peading ap ohcuuon, looling towards the
economm agpects of commermm embodiments
¥ inthers i3 aconsiderabie number of sub-
pers tributary to the same central office
of the gystem who have changed to new tele-
pnonb numbe"s, respect 1‘»‘ely9 which are trib-
utary to other randoin central offices of the s 5ys-
tem and wherein certain of the mechanism
used in forwarding the calls serves the said
subscribers commoniy This 1s to say, only a
rela L.“ey gmall poulon of the eqmpmem
brought into play in forwarding the call is
mdl ! to any one @u)%mw r’s lie. The
i e mechanism for effectuating
impulse trains is common to a
S, Ln@ Sald mechanism adapt-

a plurality of
ard the call to
c«epeﬂdedt 1on
led in seizing the
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cation, when & “L.m by
1y 0 »yvh
W

ohqs mov
uud“"f (O a

ragr onp of lines in the 1ﬂace

Lno When the connector or final

1, 1227,

Serial No. 216,862,

switch seizes the terminals of the old line num-
ber, mechanism is brought mto play which
causes an impulse train to be sent which train
corresponds to the new telephone number. 55
The call is LhLlS forwarded over the general
exchange trunking sybuem as if it were a new
call inifiatecron the line of the oid telephone
number. It is intended to claim in the pre-
sent 2 Uphcatmn omy such scope and only such
structure as is not claimed or 1s not disclosed,
remecuvely, in the said co-pending apphca- .
tion.

£1is0, the call may, as in the said co-pending

ppycatlon be directed to an attendant in the

npioy 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), peihaps because of the subscriber be-
ing absent for a time. '

In place of the connector or final switch
selzing the forwarding mechanism which is
individual to the subscrib r, as in the said co-
pending application, the present invention
comprehendsthattheconnector or final switch
Wil seize a mechanism element constituting

as a part thereot a hunting switch which will
select an idle impulse sgﬂ\Lno mechanism of
an accessible greup of sald mechanisms and
Lmdapt the latter said mechanism for

56 o train of impulses specific to said
hunting switch seizing it.  Thus, a small plu-
rality of impuise sending mechanisms will
e o larger plu“augy of said hunting
switches, wherein each of the said hunting
switches correspon ids to a telephone number
which has been changed to a new telephone
number, or at e%st some predetermined tele-
phone number of the system. When the im-
pilse tre in has been sent, the impulse sending
mechanism is excluded from the connection
responsive to its own operations and is there-
upon in readiness for service in a new call
while the antecedent call which it forwarded
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forwarding the calls, each said set relay being
specific to one of the hunting switches having
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 saicd mecha-
nism in accordance with the predetermined
telephone number to which the call is to be
forwarded, and also starts the transmissio:
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 random 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 ceniral ofiice
buildings where an operator empioyed by tie
operating concern is in attendance, or this
switchboard may be located at any other point
where an operator employed by a subsciiber is
in attendance. A so-called call indicator
equipment of well known or suitabie type 18
associated with the said trunk or trunks lead-
ing to the said operator’s position, so thut
whenacall isdirected toatrunk leading to this
operator’s position a train of impulses will &
thereupon applied over the trunk from the
forwarding mechanism to set up signals on &
call indicator indicative of the telephone num-
ber primarily called. That is to say, the op-
erator will receive a visual indication of the
number of the called line as primarily calied
by the calling party. When the call is ve-
sponded to by the operator she isina po
to inform the calling party regavding the sub-
seriber he primarily called without making
enquiry as to what telephone number the eail-
ing party called. The subscriber under pri-
mary call may have gone away on a prolonged
trip, for example, and desires those calling his
telephone line to be given an intelligent ve-
sponse by the operator acting as his agent, as

w0

. 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 foiward-
ing mechanism annexes the number called
primarily, so that ¢his will depend upon pre-
arranged jumpering relating to the random
lines served by the forwarding mechaniszm,
respectively.

The same line relay as 10 of the primarily

A

. called subscriber’s line is used as was former-

ly used when the call was initiated on its cor-
responding line from telephene A, which tele-
phone A isnow disconnected.

In carrying out the present invention, Ul
operating concern will provide a i
number of units of equipment mechan ¢
C and C’, together with a lesser number of
mechanisms as shown in Fig. 4 for commen
cooperation with random ones of said mecha-
nisms as ¢ and €. The operating concern

1,734,088

will then introduce these mechanisms as C
and { 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 O or (/, for example. The designated
jumpers in Fig. 4 are then run with respect
to the armatures 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-
tor and there indicate on her call indicator
equipment the number of the line primarily
calied. Of course, any other suitable kind of
line finder switch and assoclated equipments
may be substituted for the line finder switch
LI and associated equipments; in fact a so-
:alled line switch of suitable type may be emn-
ployed in place of the line finder switch LI
and associated equipments. Using the same
iine relay as 10 and finder switch arrange-
ment invelving switch LEF as formerly used
by the subscriber of telephone as A insures
the same elass rating to the forwarded calls
as existed for the calls initiated at telephone
A, with the least clerical work, and it also fa-
cilitates veturning the line leading to tele-
phone as A to former service by the same sub-
seriber, if desired in case the change was oc-
casioned by a temporary absence.

There ave additional operative features of
the present invention which will be described
in the specifications relating to the exemplary
embodiment of the invention chosen to ex-
plain it, having in mind that other features
not specifically mentioned will be apparent
from the deseriptions. 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-
ings—

Fig. 1 shows a line finder switch LE in-
dividual to a first selector ¥ in Fig. 2, there be-
ing 2 plurality of line finder switches in the
group containing switch LI, Fig. 1 also
shows two line relays 10 and 10°.

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

Fig. 3 shows two elements C and €’ intro-
duced into two subscribers’ lines numbers
29311 and 22321, for forwarding calls made to
the respective said lines. These elements co-
operate with the impulse sending mechanism
shown in Ifig. 4.

Tig. 4 shows an impulse sending mechanism
which is common to elements C and € and
other sald elements of the same type, not
shown.
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The various figures of the d aAWINgs are as-
sembled so that corres pon dingly designated
lines extending towards h“ marging of the
sheets contalmn(“ them register.

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

the well known common- batbe*'y series auto-
matic type.

The first selector I is of the well known
type sometimes designated as the Powell se-
lector, unfl described in the third edition of
Hershey’s Automatic Telephone Practice,
pages ! 9 to 61, IHowey e, spring 210 an d
armature 212 are specific to the present in-
vention. The selectors C, H, J, K, L, N,
P and Q indicated in Fig. 2 are similar to
selector I, excepting that they do not have
said spring 210 and armature 212.

The connector I indicated in Fig. 3 is
of the well known type as shown in Fig. 73

of the fourth edmon of the said IHershey
bock. It is also shown as T in the said co-

pending application for patem mentioned at
the outset. Connector 1 is similar fo con-
nector E.

The finder switch L¥ in Fig. 1 is the type
shown and described on pages 55 to 57 of
the third edition of th said H(Lshcy boolz.

The line switches L5 and L8 are of the
3 7p0 illustrated and described on _bages s 53
to 55 in the third edition of the said Hershiey
book.

The hunting switch elements of the mech-
anisms C and O have the same mechanical
structure as the swilch LF, the circuits bemg
modified in accordance with the obje
the present invention.

The switch elements NO* and DF* in Fig.
4 have the same gener: al mechanical struc-
ture as the switch LEF, the circuits being
modified in accordance with the objects of
the present invention.

Of cot wwse, the spec ific switches may be sub-
stituted for by any switch meeting the ve-
quirements, without departing from the
spirit of the present invention. The present
invention resides in IMigs. 3 and 4, cooper-
ated with elements of a well known telephone
system illustrated in Figs. 1 and 2.

X i
ts of

Call from telephone A? o telephone line
22321 under the condition that the sub-
seriber of the latter soid line has arranged
with the operating concern for having his
calls enswered by its operator

well known operation of
the ﬁ% switch L9, fivst selector J. including
second selector N, third selector £ and con-
nector E and in view of the third and fourth
editions of the said I ev'shev book and the
reference to the said co-pending application
for patent mentioned at the oulset, it is
thought that it is unnecessary to recite the
detailed operation of the said switches re-

Tn view of the v

3

sponsive to the directive operations of the

calling party at telephone A% in initiating a

aﬂl and for operating the calling device of

his telephone for causing wipers 301 to 303
on shaft 804 of connector B to be set upon
the bank terminals 306 to 308, respectively,
of the line number 22321,

If it is assumed that the bank terminal
306 constitutes battery pmentx&l due to no
other connector of the group containing con-
nector K being in seizure with any 11t1p1e
of said terminals 306 to 308 at the time the
said terminals are selected by the connector

, the wiper closing relay of the connector
L wnl actuate and locl ¢ to effect the seizure
ot the latfer said terminals, chenging the
hattery pot ,ntiwl Dreviou'sly existing on bank
erminal 306 %o ground potential to ouard
the multiples o{" “the seized line terminals
against seizure by another connector, should
some o‘chbr party call for the line number
22321. The LeTeﬂho'le A? may be considered
a ‘moo n uelepbone tributary to a central
office other than the “27 office, the selecfor
I being an in-coming second selector, of th
“9” ofice cont aining “the line number 29 321,
enoted by the first digit of the said num-
bev’

Ground applied to bank terminal 306 is
continued ~ﬂr(‘uoh armature 309, conductor
310, armature 012, made-before-break spring
315 to the winding of relay 314, the latier
saic rela‘y actuating and locl :mg throagn
armature 316 to conductor 310. A cirew
can now be traced from ground, armature
12, conductor 13, armature u'é, con@uc*o
318, 5, lower winding of relay

armature 'o
10, Wmdmo of common 1*131&] 17 to eroundad
baLLJ:, relay 17 act nating to energize iis
dependent common relay 18 relay 10 only
operatively qitmcung its armature 20. h
actuation of relay 18 causes ground 6o oe
plied to common conductor 21 and con
ductors as 22 to apply ground to all idle
privafe bank terminals as 94,
t will be noted that the bank terminal
25 cor”esponmno to relay 10, mdividual to
the line number 22321 is q)phed to battery
potential throu 0h the upper winding of relay
10 and is thus the only bank terminal acces-
sible to the line finder switche es of the group
containing switch LEF which is unguarded.
Ground on conductor 21 is apmlod through
armature 27 to the winding of slow-releas-
mg line relay 28, the Atter said reluv actil-
2ting. Relav 311s now in a series path from
>rvvnr1 armature 32, winding of motor mag-
33 to grounded badely the relay 81

ail

net 33
actuating w 11Ie the armature of the motor
moneu remains retracted due to the margin-
al adjustment and because of the resistance of
the winding of relay 31 Ground applied
through armatures 82 and 35, release trunk
36 and private wiper 87 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 armatures on the latter said
relay operatively attract. Unless some other
line as that correspending to relay 107 has a
21l 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--389, wipers 40—41,
- armatures 42—43, conductors 44—45, arma-
tures 202—201 to the lower and upper wind-
ing of line relay 203 in fivst selector I, respec-
tively. The armature of relay 203 attracting,
operatively energizes the slow-releasing re-
lease relay 205 and armature 207 applies
ground to the release trunk 86. The latter
said ground is applied to conductor 36 by
armature 207 before 82 retracts, because re-
lay 28 is deenergized by the attraction of
armature 27, so that no lapze of guarding
ground potential occurs on the release trunk
38. 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 relay 81, so that 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
219, conductor 213, wiper 50, conductor 51 to
the winding of relay 320, the latter said relay
actuating and locking through its armature
221, conductor 322, armature 20, bank termi-
nal 25, wiper 37 to the release trunk 36. It
will Le noted that the first ofi-normal move-
ment of the shaft of selector ¥ will cause the
eround applied from spring 210 to be opened.
FHowever, the relay 320 will remain locked as
long as ground remains on the release trunk
36, The relay 320 therefore actunates and
locks respensive to the fivst selector ¥ being
seized, and before which time the selector I
is not responsive to impulses over its lead-
ing-in trunk.

Responsive to the actuation of relay 320,
arovnd is applied from conductor 310,

through armature 328 to the winding of slow-
releasing relay 824, the Intter caid relay actu-
ating, If it iz for the present assumed that
the impulse sending mechanism in Fig. 4 1s
¢ engaged by a mechanism as {’, for example,
private conductor 330 will constitute ground
potential, as will appear presently, and there-
fore ground from cenductor 330 will be ap-
plied through the wiper 331, armatures 336,
337, conductor 338 to the winding of the

1,734,088

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 835 to the next position
corresponding to the next impulse sending
mechanism (not shown) like shown in Fig.
4, the motor magnet 839 continuing to ad-
vance the wipors unfil the wipers 351 fail to
encounter ground potential, indicating anidle
impulse sending mechanism has been found.

1t will be assumed that the wipers 831 to
335 are in the drawn position when wiper 831
fails to encounter ground potential. Under

e latter condition, the conducter 388 is not
reounded and therefore, the winding of relay
342 becomes in a series path between ground-
armature 343, conductor 338, winding of
motor magnet 339 to grounded battery. Re-
lay 342 will actnate, but motor magnet 339
will not operate under the latter said con-
dition, due to the vesistance of the winding

of relay 342 and the adjustment of the motor

magnet 339. Ground is forthwith applied
through armature 836, wiper 331 to common
cenductor 830 to guard the impulse mech-
anism in TWig. 4 against ccizure by another
hunting switch as is associated with element
‘e being & number of such elements
ring sclective access to the impulse sending
mechanism in Fig. 4 and other similar im-
ptise sending mechanisms, not shown,

TInder the condition of relay 342 being ac-
tuated, armature 316 unlocks relay 314 and
conductors 13-—-318 are continued through
make-hefore-hreak springs 345—346, arma-
tures 347—348, wipers 883—334, common con-
ductors 349—350, armatures 405 and 4006 in
multiple. The armatures 405 and 406 in mul-
tiple are therefore substituted for the arma-
ture 317 in the path maintaining the relay 203
energized.  Ground from conductor 310 is

apphied through armature 316, wiper 332,
conductor 352 to the winding of relay 401,

the laiter said relay actuating. This starts
the cperation of the impulse sending mech-
anism in Fig. 4, ground from armature 408
being applied over conductor 409 to the wind-
ing of relay 410, the latter said relay oper-
ating to close the circuit path from the brush
of the Interrupter device I%, armatbures 412,
413 to the winding of motor magnet 414.

Forwarding the call to telephone numbey
92321 to the eperator attendant and indi-
cating to the seid operator by call indicaior
equipment that line number 22321 was
called primarily by the calling party

yom the fourth level of first selector I
trunks extend to an operator’s position, the
operator theveat responding for the subscrib-
ers primarily called. The service of these
subscribers may be discontinued at the time
and it is desived 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 ezact circuit arrangement
disclosed for the trunks in the patents to
Willis Nes. 1,689,925 and 1,542,649 of June
2nd and June 16th, 1925, respectively. In
fact, any suitable call indicafor cireuit ar-
rangement may be empioved for the trunks
leading irom the fourth level of the first
selector ' which will set up an indication to
the operator of the trunlt of what train of
impulge 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

trunk plugs
so that when the operator chserves the indli-
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 other 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
22521, 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 Tig. 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. Thatisto say,if there are fifty mecha-
nisms corresponding to each element as C
and C” for random lines in the centval ofice
there will be fifty relays corresponding to the

S

Iatter said elements in each of the impulse
sending mechanisms as shown in Fig. 4.
In view of the fact that the impulse send-
ing mechanism as shown in Fig. 4 would be
¢ on the average less than ten seconds,
ar that three such mechanisms
be nominally capable of handling
en calls per minute, so that there will
relatively small number of such mecha-

~ . ¥
be ¢!

upon the number of calls to be
wited.  The lines corresponding to the ele-
1ts as C and €7 are shown accessible from
the same connector group containing con-
nector E, and they also correspond to the
same group of line finder switches contain-
ing switch LF. This arrangement has
scemed the simplest in disclosing the inven-
tion. FHowever, 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 307 of the said line to be extended to
first selector ¥ and the first idle impulse
sending mechanism as shown in Fig. 4 to be
operatively associated has been detailed, re-
Iays 401 and 410 being described as actuated.
The jumpers 415 to 420 refer to the first

o the sixth impulse series of the train pre-
ranged to be sent responsive to the actua-
tion of relay 401. The train is constituted
of the series 422321, wherein the first series
corresponds to the fourth level of trunks

-
leading from the first selector T to the

answering operator’s switchboard, and the
remaining series numerically correspond to
the number of the line of telephone A se-

lected by connector E.

P
B8

™~

Sending first impulse series

Ground from armature 408 is applied over
conductor 409, wiper 426 on shaft 427 of ele-
ment N0 bank terminal 428, armature 429,
jumper 415 to terminal 4 of Y to bank ter-
minal 432 of element DEF*. It will be noted,
in this connection, that the terminal group X
is specific to the relay 401 of line number
29321, served by element C. Also, that the
ninal group X is specific to the relay 402
line number 22811, served by element C’.
Also, that the terminal group Y refers to the
digits 1 to 0 of the digit finder switch DE*.
Thers will be as many terminal groups X and
X’ as there are lines served by elements as
¢ and ¢, while there will be a single ter-
mineal 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 fivst ground application from the in-
terrupter 1t applied through attracted arma-
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ture 412, armature 413 to the motor magnet
414 causes the wipers 433 to 436 and 484 on
shaft 487 to advance, wherein wipers 433 and
484 rest upon uncennected bank terminals.
Ground G* on bank terminal 440 is now ap-
plied over wiper 485, armature 441 to the
winding of relay 442, the latter said ve-
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 magnet 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 448, the relay 445 locking
through armature 441, wiper 435 to ground
(3%, 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 451, so that when the
relay 445 unlocks, the motor magnet 451
drives the wipers on shaft 427 one step so that
wiper 4926 rests upon bank terminal 452.
Ground from armature 408 is now applied
through wiper 426, bank terminal 452, arma-
ture 453, jumper 416 to terminal 2 of nu-
merical terminals Y to bank terminal 455.

The relay 455 having deactuated, the motor
magnet 414 and the relay 443 will respond
to the next ground impulse transmitted from
the interrupter I* 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 I' responsive to the first series of four
open impulses from said armature 405 will
be discussed.

Tn 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 im-
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 sccond impulse series—Iirst 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-
ing of the fivst series of four open impulses
by the armature 405. the wipers on shaft 437
will start forward under the influence of in-
terrupter I* until wiper 433 encounters
grounded banl terminal 435, 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
.meeral terminals ¥ to the bank terminal
55,

Sending third impulse series—second digib
of wumber primary called

Returning to the condition of the circuits
at the time the wipers on the chaft 437 last
restoredto their drawn position following the
sending of the second series of two open im-
pulses by armature 405, the wipers on the
shaft 437 will start forward until wiper 433
enconnters grounded bank terminals 455, at
which time tio open impulses will have been
sent by armature 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 wll restore to the drawn posi-
tion and the wipers on the shaft 427 will ad-
vance another step so that wiper 426 is rest-
ing on bank terminal 460. Ground from ar-
mature 408 is now applied through wiper 426,
bank terminal 460, armature 461, jumper 418
to terminal 3 of numeral terminals Y to the
bank terminal 463,

Sending fourthimpulse series—third digit of
number primarily called

Returning to the condition of the circuits
at the time the wipers on the shaft 437 last
rextored to their drawn position, following
the sending of the third ceries of two open
impulses by armature 405, the wipers o:
shaft 437 will start forward until wiper 433
encounters grounded bank terminal 463, at
which time three open impulses will have
been sent by armature 405 effective to the
eall indicating equipment of the operator’s
position to indicate third digit 3. At the
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uelmlmtlon of the sending of the third digit

3 the relay 445 w 111 actuate and lock and the
wipers on shaft 437 will restore to the drawn
position and the wipers on the shaft 427 wiil
advance another step, so that wiper 426 is
resting on bank terminal 465. Gro und from
armature 408 is now qpp,wd through wiper
428, banl: terminal 465, armature 400, Jjuraper
419 to terminal 2 of numeral terminals Y to
the bank terminal 455

Sending fifth impulse sea*z’es——fourt/z, digit of
number primarily called

Returning te the condition of the c 101‘1ts
at the time the wipers on the shaft 487 last
vestored to ”Wr dravwn position, followmg
Uﬁe sending of the fourth series of three open
impulees by the armature 405, the Wip"“% on
the shaft 437 will 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 {o the
call indicatmng e“ﬂnpmom of the operator’s
position to indicate the fo surth digit 2. At
the termination of the sendin g of the fourth
digit 2, the relay 445 will actuate and lock
and the wipers on the shs will restore to

't 487
the drawn pos sition and the wipers on the shaft

427 will advance ansther step so that wiper
‘190 is ?tmg on bank terminal 470. Ground
from awmmro 408 s 1 OW applied through
wiper 426, bank termir 470, armature 471,
}U nnm 490, to tern Unal 9 of numeral termi-
nale ¥ to the bank terminal 455.

Semlimg siwth dmpulse series—yifih (last)
degit of mumber primarily called
Returning to the condition of *‘ue circuits
at the time the wipers on the shaft 437 last re-
turned to their deawn position following the
sending oi the series of two OpGl nm w‘“es
by zv'mauu'e 405, the wipers on the shaf
will start forward until Wiper 433 encou 1i S
grounded bank terminal 469, at which tim
one open impulee has been sent by armat
405 effective to the call indicating equipm
of the ope 0":1u0r ’s position to indicate the la
igit 1. At the term,na‘ ion of send~
th digit 1, the relay 445 will actu-
and leck and the wipers on the shaft /cr)
Vl’ll restore to the drawn position and t
wipers on the shaft 427 will advance anot"*e"
step 50 that wiper 473 is resting on bank ter-
minal 474, the wiper 426 resting upon de“d
bank terminal 475, The call indicator at the
operator’s position now indicates number
29321 has Geen called by the party calling.
The operator nay now respond, knowing that
telephone number 22321 wag under call,

Excluding g the impulse sending mechanism
shown in Fig. |

b

7

1, this ground is applied over wiper 473, com-
mon conducter 477, wiper 335, make-before-
break spring 855 to the win ding of relay 856,
the latter said relay actuating and locking to
the ground on the pm rate ba”lk terminal 306

Due to the attraction of armature 309, relays

324 and 342 will deactuate in sequence.

Lestoration of impulse sending mechanism.

n Iig. 4

Responsive to relay 442 deactuating, the
Ld‘ly 40' deactuates, so that ground on arma-
ture 476 is aj )pLed through armatures 478
and 479 Wl; er 480 to the Wmchnrr of motor
mzw'neu 4101 he interrupter of the latter said

1wnet causing the wipers on shaft 427 to
1@510"(3 to the drawn position. Ground from
armeture £08 is apphed through armatures
481 and 482, WLper 436 to the Wﬂldlﬂf‘ of the
motor magnet 414, the interrupter armature
of the latter snd Tna gnet causing the wipers

the snmt 437 to restore to the drawn po-
tion. It will be noted, in this connection,
that the private conductor 830 is maintained
grounded, although relay 842 deactuates,
until both Wipers 483 and 484 have heen re-
stored Yo their respective drawn positions,
alter which time the impulse sending mecha-
nism shown in Fig. 4 may be seized by an
accessible element as C7.

It will be noted that conductors 13—318,
spuaos 345-—346, armatures 358359 and
the winding of the polarized relay 360 are
in series with and enﬂrﬂuﬁd through the
windings of the line :elav of the call indi-
cator equmment terminating the concerned
trunk of the fourth level of frst selector .
The armature of the polarized relay 360 is
tilted clock-wise into the dotted position
designated “Ring pos.”, since the connector

B isin the ringing condition.

on

Operator responds

When the operator responds to the call,
thereby causing the 1'eversing relay in the
call indicator equipment te reverse the di-
rection of current traversing the winding of
the polarized relay 860, the lfuter sald relay
will be tilted counter-clock-wise into the
cdotted position designated “Ans. pos.”. Un-
der the latter said condition, slow-releasing
relay 362 will actuate, operatively attracting
ts armatur e 369 to complete a talking circuit
ilo m the selected Lrunk line leading out from

he fourth level of selector F back to bank
erminals 307—308, wherein the condensers
304—365 ave muerposod. The armature 369
incidentally connects the winding of the re-
tardation coil 367 across the conductors lead-
ing from the bank terminals 307—308. In
view of the weil known opermmn of the con-
nector B, this will operate the ring-cut-off
relay therein, and also the back-bridge relay
therein tc reverse the divection of current

raversing the calling telephone A2 the call-
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ing party at said telephone A? being now in

tallking relation with the operator responding

to the call. The responding operator know-

ing from the call indicator indicaticn what

number was being called need not question 1
alling party as to that.

Terminating the call—calling party
acting first

Upon the calling party first replacing his
rveceiver on the switeh-lrool while the oper-
ator still maintains the vesponded wnd.tmn

will have no ef Icct 80 vestoring the con-
.uoc{m, 10, since the retavdation coil 307 is
stiH raaintained across the tolking condue-
tors leading from bank terminals 307—308.
However, m)f n the opera rtor Leuninming the
l'espo,‘,ucd condition, the polavized relay 360
will operate to de:\nuam 1J"y 362 and
thmobv wmove the retardation coil 367 from
the bridge across mlmm?h 307-—808, so that
the back-br idge relay in connector I will
desctuate to canse the connector I to restore,
the element & becoming in Loncut'on for a
new cnll, and the Jnmotmdhnn of the release
trunk 36, in the w ell known manner, in view
of the references causing the restoration of
the relays maintained by its ground.

iaras

op

Terminating the call—called party
(operator) acting first

Had the operator first acted by effacing the
responded J‘atc, thereby causing the polar-
ized relay 340 to operate to deener gize relay

362, the retardation coil 367 would be ther ebV
removed from the bridge so that the back-
bridge 1'elay in the connector B would de-
actuate to restore the direction of current
traversing the calling telephone A*? but with-
out Lsatormo the connector Ik However,

vhen the Hmn party at tnhphone A% ve-
1:3 aces his \o]nl)honﬂ on fhc %wu ch-hook, the
line relay in the conuector E W‘H deactuate
and cause the said connector T to restore.
The ground will thus be removed from the
release trunk 36 in the well known manner,
in view of the references.

Abandening the call

If the calling pavty ab *oxemmne Az
sandons the call at any time a‘ter the wiper:

1 to 208 seize bank terminals 308 to 307,
nd before the impulse sending mechanism
1 ((nnplwed its operations of sending im-
pu]geg, ground will thereby be vemoved from
conductor 310 responsive to the restoration

o

of eonnector E, causing relays 324 and 342
to deactunte in sequence. Eelay 320 being

jocked to the release trunk extension, con-
ductor 322 will maintain relay 314 dis 1bled,
g0 that when relay 342 deactuates theve will
be no condictive path between conductors
13—318 to maintain the call extension. Re-
lay 401 w 11] deactuate and restore the wipers
on the shalts 427 and 437 of elements NO* and
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DI zeqpectivelv The ground will be re-
moved from the conductor 322, in the well
known manner, in view of ube references, so
that relay 320 ‘will unlock. The element C
is thus in readiness for new seizure

An m'bzémn/ nwimber may be set up on the
operator’s call indicator in place of the
called telephone number

In foregoing descuptlons the number set-
up on the opehbtox 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 pllm'ully called may each
be given an arbitrary number designation
unhnO\"'l to Lhe calling party. These num-
bers may range from 1 £0100 , depending upon
the number of lines to be served by the call
forwarding mechanism. Then, when a line
arranged for forwarding calls to an oper-
tor’s position 18 pumuﬂy called, the for-
rw) mechanism will cause this arbitr ary
ar to be set-up on her call indicator,
e opevator, by consulting her record will
] telephome number was primarily
While the Iatter indication of an
itrary, assigned number entails extra
worlk for the operator in consulting records,
it will be noted that it enables the jumpers be-
twoeen the terminals X and Y to be permanent-
1y run to constitute the arbitrary number, the
line being gimply cross-connected to the ele-
ment as C or € as desired. The said ele-
ment, carrying its number, will serve any
desired line without jumper change between
the terminals corresponding to X and Y, the
operator being constantly informed thro udh
the records as to the actual line number cor-
1egi,0ndmb to the indicated number.

In this connection, it is pointed out that
Wu(}lp the impulse series train constitutes less

han six digit series, as where a train of

series consmtutm o an zubltmry number con-

taining from one to four digits 1s sent in place
of the actual called telephone number, the
conductor leading from the make contact of
armature 476 which is shown connected to
bank terminal 474 will be changed from said
terminal 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
armature 476 to cause the relay correspond-
ing to 356 in element C to actnate so that
the impulse sending mechanism concerned
be excluded from the circuits and there-
upon subject to use in a new call.

ywill

Calling telephone number 22311 in place of
telephone number 22321

et it be assumed that the calling party
lephone A* called telephone line number
92311, in place of telephene line number
22821, 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 I seized terminals 307
to 308. Jh@ line 1‘61'1] 10" is individual to
the e?'>m P*‘ ts of tie element C cor-

amilarly designated parts m
being a L,rmu added to the
S in the element C’. In view
e latter explanation,

2ttt 1 it will be unneces-
y to niiny w‘y d Mu; the opel‘atmn of ele-
ment O in 1w
clostire of i
pointed ou
sending mechan
train of 1y mlsv
422 ’21, under control of relay

% opexahon Ho\vever, 1t is
that In piace of the impuls

1 in Fig. 4 now sending tne
eries (,01'1'0(“3011(111 gto dlglt%
101, ]t will
The lat-

operate unter control of relay 402.
ter said 1012&,‘ has jumpers dispesed to send

in of 1111‘“1lou series corvesponding to
'"wal which is the tolmmone number
elephone A’. It will thus be noted that
while the elements C and C are alike, the
}elcw 401 is individual to the element C,
while the 1emy 402 is individual to the ele-
ment O,

Tt will be natva. in this connection, that
ie actuation of relay 402 Wﬂl cause a train

five n‘n)ﬂe sevies to DQ whereas the

relay 401 causes a train of six numi se gseries
to be :’sené. EC st 1s to say, under the condi-
ticn of relay 402 actusting, the wiper 473
nugh rece ve groun 1d from bank teiminal 488,
BN A3

fellowing of the fifth impulse

pat ing
the sending

cries, in p‘ia e of receiving ground from
terminal 4’ 74 following the s nding of

? ¢ series. This is accommo-

ling the bank terminal 474

3 tlw armature 476 on 1’e1ay 401 and the
grounding of bank terminal 486 by armature

478 on relay 402.

Thei jumpers 487 to 491 correspond to digits

141, In view of the des ilb"d op eratlon of

nt O, the 1' 1o 1o lay 10 and the line

} ¢ well known opera-
K, the second selector

the o‘n‘ 181
_(J‘I‘l(}

4 J_‘ A
tion of ¢

& C}G‘LU/L _H ahd the connector R,
it 1 b that the operation will be fully
un Jerein the connector B is as-
U t banl terminals 306" to 308/,

1 33141,

all to be forwarded to
Te oi nector B will cause the
ion of current traversing the polarized
v 8 O to be roversed in dn'ecuon respon-
to the party at telephone A’ removing
receiver from the switch-hook.

Elmnem as O introduced into line primarily
ralled Z)y means of fe%pomry jumpers

ele puene number
e

b uws th

358

iil

e ’Leﬂfphoue A and the line
disconnected at the termi-

(md ui, nd tempomu 7 jumpers 62,
introduced to connect Wlth the ran-
element C. The temporary

5 G0
and 64
dem veserved

9

jumpers 392, 393 and 394 are introduced to
complete the introduction of said element C.
Nermally, 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
and 293 not being run. The terminals 60 61,
under the latter said condition would be tied
u minals 65 and 06, respectively. The
ent invention thus comprehends readily
:z‘dap table means for introducing the random
clement O or ¢ into a mndom hnc, when re-
quired, and for thereafter readily restoring
the said line to its normal service condition
e by removing the jumpers and replacing the
ties removed at the time the jumpers were ru

Operation of call meter when for-
warding call

The call meters M and M’ are connected in
s cn‘cvus oi +he lmcs numbbrs ‘)2021 and
o

111 )hcai‘ on rcferrod to at the out%et

ted responsive to a reversal of cur-
nt. Moreover, call meters connected thus
) Wdi k nown in the art. These meters will
cer calls forwarded and responded to,
herefore may serve to indicate the bene-
rived by the disconnected subscriber
form & basis of charges to him for for-
varding his calls as conbemphted by the pres-
mﬂ invention.

Tone to apprise the calling party cell is one
which will be forwarded

The tone source T apphes tone andible to
calling party at the time the element as
O or (V is seized until relay as 362 or 062’,
actuates. Thisapprises the calling party that
call is being forwarded. It the called
party of a forwarded call hangs up ﬁr%, caus-
mg relay as 362 or 8627 to deactuate, the tone
scurce T will be again applied andible to the
calling p rty to denote the latter said condi-
tion exists.
Inf "L_,omo de@cr*phons of the exemplary

i'n"_“ ot the presenn mmvention, tne c‘escmp—
tions have referred to calls to subscriber lines
wherein the subscriber has changed to a new
Iecation in the exchas nges vstem. “The present
invention has other objects and uses. For ex-
ample, applied to so- cfd ed private automatic
exchanges, there may be numbers of the gen-

eral exchange sy stem which the subscriber of
the private automatic exchange may have oc-
casion to call fr equently and it therefore may
be convenient to him to be able to call such
numbers with the same number of digits as
employed in calling his local lines That i is,
say by two or three pulls of the dial calling
device ,dependinguponthe rank of his sw stem.
Tn usual practice, the outside main exchange
lines are reached by prefixing the digit “whn
and then calling the general listed te Aeplﬂme
number of four to seven or more 4 ligits. How-
ever, by considering the connector Ei as the
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local connector of the private automatic ex-
change and the first selector I as the incom-
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 ¢’ will cause the call to be forwarded 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 LI and the first selector I, 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 exemplary embodi-
ment, the conductor 213 being removed. The
conductor 822 may also .be removed under
the latter condition, since the relay 820 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 armature 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
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, and means including the said
switch, operated regponsive 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 inaividual to the cooper-
ated fixed connective terminal.

2. In a telephone system, fixed conmnective
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 terminalg, and means in-
cluding said switch and said impulse sending
device, made effective responsive to ccoper-
ating said movable terminal with a random
one of said fixed terminals, for extending a
connection from the said movable terminal to
the specific ealled line individual to the ccop-
erated fixed terminal.

3. In a telephone system, fixed connective
terminals, 8 movable connective terminal for
cooperation with a random one of said fixed
terminals, a called line individual to each said

1,784,083

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 for
causing said impulse device to directively op-
erate said switch o extend a connection from
the random fixed terminal cooperated with
the movable terminal, in the dirvection of the
specific called line individual to said fixed
terminal cooperated, responsive solely to the
said cooperation. »

4, In a telephone system, groups of fixed
connective terminals, a movable connective
terminal for each sald group cooperative with
a randem, said fixed terminal of its corre-
sponding group, a called line individual to
cach said fixed terminal, automatic switches,
an impulse sending device common to said
switches and said fixed terminals, means op-
erated responsive to cooperating a random
said movable terminal with a random said
fized terminal of its corresponding group for
causing the impuise sending device to operate
certain of sald switches to select the called
line individunal to the fixed terminal cooper-
ated with, and means operated responsive to
cooperating another random 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 line 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 sald fixed terminal of its corre-
sponding group, a called line individual to
each said fixed terminal, automatic switches,
an impulse sending device cominon to said
switches and said fixed terminals, means op-
erated respensive to cooperating o random
said movable terminal with a random said
fixed terminal of ifs corresponding group for
causing the impulse sending device to cperate
certain of said switches to select the called
line individual to the fixed terminal cooper-
ated with to thereby extend a call connection
from the cooperated movable terminal to the
called line individual to the cooperated fixed
terminal, and means operated responsive to
cooperating another random said movable
terminal with ancther vandom said fixed ter-
minal of its corresponding group for causing
the impulse sending device to operate certain
of said switches to select the called line indi-
vidual to the fixed terminal last cooperated
with while the first said call connection is
maintained.

6. In an automatic teleph systern,
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, aunto-

one
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matic bWi"CheS, an impulse sending device
common to said sv\ntches and said fixed ter-
minals, means operated responsive fto coop-
erating a random said movable terminal wi Ul
a random said fixed terminal of its coire-
Sl’)OALdng group for causing the impu}se send-
ing device to operate certain of said switches
to select the called line individual to the fixed
ter;mml cooperated with te thereby extend
a call connection from the cooperated mov-
able terminal to '*hn called line individual
to the coopemtel fixed terminal, means op-
erated responsive to cooperating another ran-
dom said movable terminal with another said
fized torminal of 1ts correspos nLng group for
causing the impulse sending uovzu to op “”1‘@
cer L rin of said switches to select the called lin
dividual to the fixed terminal last coope:'
'Lt(,{ vith while the firgt ssm call connecti
18 ma wmmc(u and means for prey e“huo th{
operation of last said means until st
said cal connection has been establigher
7. In an automatic telephone s jsten an
autonmtic Wlt«;h, a movable terminal of the
gwitel, a plurality @f fized torminals co-
oi\u“lt:m “with the movable ter: ﬂnl. a called
line individual to each said fixed ferminal,
switch mechanism, a sele ive switeh for each
said fixed uﬂ"mnal mr(z‘i‘j of impulse
sending devices commom] accessible from
saidh selective swiiches, means op“ra'"(l re-
sponsive to directively operating the switch
to set ils movable terminal upon a desived
random said fixed terminal for causing the
selective switch coresponding to the selected
fixed terminal to select a random one of said
impulse sending @ Vlc°S9 and means respon-
sive to ef_‘bctng he latter said selection for
"‘mf‘*nw the selectgd impulse sending device
to effectuate impulses for directively op-
erating the switch 1 1eCH xnism for thereby ex-
11fun0' connection from said selected fixed
terminal to the called Iine individual thereto.
8. In an automatic telephone system, an
automatic switch, a movable terminal of the
WlLCh, 2 plarahty of fixed terminals co-
operative mth b[lu movable terminal, 8 call-
ed line individual to each said
1"‘1111,211, switch mechanism, a selective
reach said I“’cd ternnal, a nlm'aﬁty
ise sending devices commonly acces-
from said seTeﬂtlve switches, means op-
! responsive to directively operating the
over the calling line to set its movable
terminal upon a desived random said fixed
terminal for causing the selective switch cor-
responding to the selected fixed terminal to
select a random one of said impulse sending
devices, and means responsive to effecting the
Iatter sald SJ ction for causing the selected
nnpm se sending device to effectuate impulses
for dire cm'uy operating the switch mecha-
nism for bmr'ﬂw extend ‘vno connection from
sad lected 6 terminal to the called line

individual tue1et0, to thereby complete a con-

[

[

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

9. In an automatic telephone system, an
automatic switch, a movable terminal of the
switch, a pmmhty of fixed terminalg co-
operative with the movable terminal, a call-
ing line, a called line individual to each said
fixed terminal, switch mechanism having
movable selective tenmnais, 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 oneratmw the switch

over the calling line to set its movable ¢ termi-
nal upen a desired random, said fixed ¢
nal for causing the selective anLCh 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
im‘pvl e sending device to effectnate impulses

»

for ¢ )ectnmly oy emtmg the switch mecha-
nism for *heveby e\iendmw connection from

said selected fixed terminal to the called line
individual theret to, to thereby complete a con-
nection from the calling line to the called line
corresponding to the ﬁxed terminal the mova
ble terminal 1s 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 termuml
switch mechanism, a plurality of 1mpulse
sending devices, means responsive to direc-
tively operating the switch fo set its movable
terminal upon a desired random said fized
terminal for causing a random one of said im-
pulse sending devices to become connected
with the fixed terminal the movable terminal
is set upon, and means responsive to effecting
the latter said connection for causing the said
connected impulse sending device to eiffectu-

ate impulses for directively operating the i3

switch mechanism for thereby extending con-
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 coo pera-
tive with the mavable termin hal, a selective
switch for each said fixed terminal, an im-
pulse train sending device, means operated
responsive to dir ectweTy operating the switch
to set ity movable terminal upon a de sired ran-
dom, said fixed terminal for causing the selec-
tive switch corresponding to the selected fixed
terminal to connect to a random one of said
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impulse train sending devices, means respon-
sive to effecting the litter 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 npon, 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 upen, 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-
upon rendering it subject to use in a new call
while permitting the antecedent call to be
maintained.

12. In an automatic telephone system, 2
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 & connection from the calling line to
the near end of the trunk means, for variably
operating a portion of said switching mecha-
nisin diveetly responsive to corresponding op-
erationofsaid fivstdirective device, and means
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 trunk line
and for cansing 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 divective device on the calling
line, another divective device, auntomatic
switch mechanism for linking call connections
from the calling line to a desired one of said
called lines, means responsive to operating
said firgt divective 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 effécting
said connection to said another directive de-
vice but depending upon what said calléd line
is desicnated by the operation of said first
directive device in causing last said connec-
tion for causing said another directive de-
vies to send impulses effective to operate the
gwiteh mechanism to complete the call con-
nection from the ealling line to the called line
indexed by the called line designation effect-
ed by said first directive device.

14, Tn an automabic telephone system, a
calling line, a fivst directive device on the
alling line, an automatic switch, a movable
torminal of the switch, fixed terminals cooper-
ative with said movable terminal, a second
directive device, switch mechanism, a plural-
ity o called lines, means for operating said
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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 randoin 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 divective device for operating a first
portion 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 eall, 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 opérate the re-
mainder of said mechanism to complete the
call from thie 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 soutce andible on the call-
ing hine only provided the said another direc-
tive device 1s 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 teélephone system, fixed connective
terminals, a movable connective terminal for
cooperation with a random one of said fixed
terminals, a nuwmerically 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 im-
pulse sending device responsive to setting said
niovable terminal on a random one of said
fixed terminals, and meahs 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 random
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
mmpulse sending device, means for extending
connection from said movable terminal to
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said impulse sending device responsive to set-
ting sald movable terminal on a random one
of sud fixed terminals, means responsive to
effecting said extension for causing the im-

puise se*ldhm device to direct a pluvahty of
udo Q'vlf(hbs inte a train to ¢ hereby xtend
a connection from said movable ter “mwl to
the called line individual te said random
fied terminal wherein said fixed terminal
determines the specific said called line to
wh 1@11 the connection becomes thereby ex-
tende u, 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 fo the called

line.

18. 1 phone system, a trunk line, a
phml ty ear g,auhs over v Vl‘lCﬂ connection
to the nea ] of said trunk may be effected,

automatic swﬁches? 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

switches for connecting the trunk to one of
said remote paths, and means dependent upon
which said near path is employed 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
plurahty of near paths over which connec-
tion to the near end of said frunk may be

effected, automatic switches, a plurality of
1emote paths over which connection may be
effected away from the remote end of said
LIUHK, movable connective terminals, means
including one of said movable connective ter-
minals for effecting connection to one of said
near zwh‘s, means involving a plurality of
%:ud switches for connecting “the trunk to one
of said remote paths, and means dependent
upon which smd near path is employed in

ffecting connection to the trunk for deter-
mining over which said remote pmh the con-
nection will be thereby completed

20. In an automa tlc telephone 53 stem, an
impulse sending device, a plurality of paths
over any one of which said impuise sending
device can be connected with, means for con-
necting to said impulse sendﬂw device over
a1 random one of said paths, and means for
causing the mlpulsa scndmo 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.

91. In an autematic telephone system, an
impulse sending device, a plurality of paths
over any one of which sud 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 eﬁectmo connection to the impulse
sending device.

92, 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.

93, In an automatic telephone system, a
p]mahty of link circuits, an impulse sending
device common to said link circuits, rehys
of 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 Tink circuit
connected to for setting up a specific vari-

able condition in the Sendlnd device with cor-
respondence to the link circuit connected to,
whereby the impulse sending device will
theteupon operate to send 1mpulses from the
comlected link circuit characterized with pre-
determined correspondence to the link circuit
connected to.

94. 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 relwv 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 cne of sald 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 ecircuit, whereby said individual
impulge 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
2all was initiated on.

96. 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 causing
the impulse sending device to operate the
switch mechanism to extend connection from
said random initial circuit to said receiving
civeuit 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-
catebythe position assumed by lastsaidmech-
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 imitial cirvcuit’ elements,
moans responsive to the initiation of said call
{or 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 ecircuit 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
eloment irrespective of said effected connec-
tion.

98. 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 lmpulses to operate the switch
mechanismto 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 1dentify said random circuit cle-
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: correspending to
respective discontinued lines, a receiving line,
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switeh 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 therenpon annexing sig-
nal identification impulses to the receiving
line, the annexed impulses being variable and
governed by what particular disconnected
Iine 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
circnits, 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, '

3L In a telephone system, a plurality of
link circuits, a corresponding plurality of re-
celving circuits, each recelving circuit in-
dividual to a said link cirenit, an impulse
sending device, means including said impulse
sending device operated responsive to effect-
ng: connection to a random said link circuit
for causing said connection te be progressed
to the specific veceiving cirenit individual to
the Iink circuit connected to, and means
whereby a plurality of connections between
respective said link circults and correspond-
Ing recelving cirenits may endure at the same
time.

32. In a telephone system, a plurality of
link cireuits, a plurality of receiving circuits,
an impulse sending device, automatic switch
mechanism, 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 ecir-
cuits and receiving circuits may endure at the
same time.

33. Ina call forwarding system, a plurality
of numerically designated initial cireuit ele-
ments of an exchange system, an impulse
sending device, a numerically designated re-
celving cireunit, and means whereby initiating
a-call-on a random said circuit element will
canse the impulse sending device to variably
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operate in sending two trains of impulses, one
of said trains identi tifying the numerical desig-
naticn of the receiving circuit, and the other
of said trains i&e‘ltifying the numerical desig-
nation of said random circuit element.

34. In a telgphone system, a specifically
characterized initial circuit element, a re-
ceiving circuit, an impulse sending device,
switeh mechanism, means for initiating a call
on the initial circuit element, means respon-
sive to the initiation of said call for causing
the 1 1*}1})m5f> sending device to send a spe<31[1c
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 plcdetei mined manner to
send a succeeding train of impulses to the
rveceiving 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, & terminal of a discon-
tinued line, a terminal of a connected line,
switch mechanism for completing conrection
from first said terminal to the rec ewmn line,
an impulse sending device, means for eﬁ‘fectmg
connection from the calling line to one or the
other of said terminals, means operated re-
sponsive to effecting last said connection only
it the connection is to first said terminal f01
causing the operation of the impulse sendin
device for in turn directing the cperation 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 eﬁectmg connection to
only first said terminal to indicate that the
terminal connected to is that of a discontin-
1ed 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 link circuit, a called
line, automatic switch mechanism for extend-
ing connection from said link cireunit to said
called line, a start conductor for said impulse
sendmg device, zmd means operated respon-
sive to connecting to said link circuit for ex-
tending connection to said switch mechanism
and for closing a cireuit 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 comnection from the link circuit
to the cailed line, Iast said means only opera-
tive when said switch mechanism is made in
condition for responding to the directive im-
puises, following extending the connection
thereto.

In witness whereof, I hereunto subscribe
my name this twenty- ‘ninth d ay of August,
1997,

HERBERT M. FRIENDLY.
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