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This invention relates to telephone systems
in general, but is more particularly concerned
with automatic telephone systems in which
register senders or directors are used to reg-

5 ister. called numbers and route the calls fo
their destinations. g

Considering, for example, multi-office tele-
phone system with a six digit numbering sys-
tem employing directors of.the ordinary or

10 more common type, when a call is initiated, an
idle one of a group of directors is taken into
use: by ‘means of ‘a non-numerical selecting
switch, and the called number, as dialed by
the calling subscriber is registered thereon.

15 The first two digits or letters of the number,

- designating the office serving the called sub:
scriber, -are registered on’the office register
of the director, while the remaining. digits of
the number, designating the line in that office,

20 are registered on the digit registers of the
director. The director, in turn, sends out an
office code to route the call to the office serving
the called subscriber and then sends the line
designating digits as registered on the digit

- 25 registers. Upon completion of these opera-
tions, the director releases and may then be
taken into use to extend another connection.

The same operations take place when an op-
erator, such as the information operator, long

50 distance operator, etc., whose call number
comprises no more than two digits, is called,
except that in this case none of the digit reg-
isters are used.: . . o

The object of this invention is the provision

55 of a separate “office-director”, comprising an
ordinary office register and a translating and
sending mechanism for registering the office
designation of a called number and transmit-
ting the office code, and a separate “line di-

-0 rector”, comprising the ordinary digit reg-
isters and also a sending mechanism for reg-
istering and retransmitting the line designat-
ing digits. PR
- According to the invention, a group of di-

45 rectors of each type is made accessible ‘to
separate director selectors, and in extending
a connection, an idle one of each type of di-
rector is taken into use only for the length of
time needed to perform its operations. More

50 specifically, in a system eémploying separate

office directors and line directors-as intro- -

duced by this invention; when:a call is ini-
tiated, an idle one of a group of office directors
is taken into use by means of an office director
selector ‘and the office designation ‘as dialed
by the calling subscriber is registered there-
on. -Before the last digit or letter of the office
designation has been registered; an idle one
of a group of line directors is taken into use
by means of a line director selector. If the
call is for one of the special operators, whose
call number comprises no more than two-dig-
its or letters, the line director is released
again as soon as the second: digit or letter is
registered. Thus, the line director is held
only for the length of time necessary to: dial
one digit, if the type of call is.such asnot to
require a:line director.  If the call is for a
regular” subscriber, the line director taken
into use is not released, and the line desig-
nating digits are registered on the digit-reg-
isters of the'line director. At the same time
that the line designating digits are: being
registered, the office director transmits :the
oflice code, and upon completion thereof, the
office director is released :and may then be
taken into use to extend another call. Thus,
the ‘office director is held only for the length
of time necessary to register the office desig-
nating digits and -transmit the office -code.
The line director transmits the line designat-
ing digits as registered, at the completion of
which it is released and may then be taken
into use to extend anothercall. . . . = - -

According to the above description; it is
evident that the holding time of the office di-
rector is considerably Iess than the:holding
time of an ordinary director, since it is re-
leased immediately following the transmis-
sion of the office code. Also, the holding time
of the line director is léss than'the holding
time of the ordinary director, since it is not

taken into use until just before the last digit

or letter of the office desighation is registered,;
and therefore is not held during the usual
pause that follows the removal of the receiver
and before the subscriber commences dialing.
This interval occasionally is very-long for

‘reasons such as a subscriber failing to look:up

the telephone:number until after he hag re-
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‘moved his receiver. Furthermore, no line

director is used in a call-to a special opera-
tor, except for the instant necessary to deter-

-mine the type of call. As a result, only the

minimum amount of director equipment is
held in use at any one time.  Obviously then,
by using separate office directors and sepa-
rate line directors as introduced by this in-
vention, considerably less director equipment
is nieeded i any given exchange systeém than
would be needed ' directors of the ordinary
type ‘were used. o
Attention is also called to the fact that in
any telephone system, in spite-of all that is
done to prevent it, grounded lines, short cir-
euited knes; ete:; occurr and temporarilty hold
equipment out of-serviee, such equipment in-
chuding: directors when:they are used. In-a
system msing separate office dirvectors and
separate line directors according to the ;pres:
ent:invention; only the office directors, which

are smaller and less expenstve than ordinary

direetors; can be temporarily hetd out of serv-
tee by reason of a ling being grounded or

s

short! cireniteds  Thus the amount of added

director equipment ordinarily- necessary to
meet such contingeneies is reduced. '
. Theinvention;its feattresas outlitied above

and-its operation, will be described in detail

with the aid of the: annexed drawings, com-
prising: Figs: 18, Inelusive; which show by
nieans of the usual schematic citeuit diagrams

the netw and improved difectors and’ the

principal apparatus associated therswith: To
understand the relation of the drawings, Fig.

3 should be placed to the right of Fig. 2; and -

Fig: 1:showuld be placed-above Figs. 2 and 3
with' the corresponding lines in alighment.

In-this-particular enibodynirent of the inven-

tion the directors as shown are for use in'a
six digit systetn in which a subsetiber’s wem-
ber comprises two office desighating’ digits or
letters and four lime desighating digits. The
prineiple of the ‘invention may of cowrsé be
carried out for any size system. ' Since'it 18
ibpmmterial whether the office designation iu
the diréctory ntinmbers comprises letters of
digits,- the Tetters only representing’ certain
digits, the office’ desighation ini tle following

-descriptions wilt be referreéd to-as compris-

iig:two digits: :

Ih Fig: 1 of the drawings, the trunk line
comprising conduetors 101, 102, and 108 is
shown with its associated trunk relay group
TRG, its individual office director selector
ODS; and ity individual hihe diréctor’ selec-
tor LDS; This trunk is one of a: plurality
of trunks similarly equipped which are ac-
cessiblé in the banks of preselectors or sub-

“scribers” individual lineswitches, and’ whicli

terminate in automatic switches such as; for

example, " first selectors of the Strowger

vettical and rotary type.

Tir the banks of the office directoi selector

ODS, as well 4 in the bailks of other similar

1,808,574

office director selectors multiply connected
with the banks of the office director selector
ODS, access is had to a group of office direc-
tors, one of which is shown in Fig. 2. In the
banks of the line director selector LDS, as
well as in the banks of other similar line di-
rector selectors multiply connected with the
banks of the line director selector LDS, access
is had to a group of line directors, one of
which is shown in'Fig. 8. Mechanically, and
in principle of operation, the office director
selector ODS and the line director selector
LDS are of the well known rotary type of
non-numerical selecting switch..

It is understood, that in a larger system,

aseven digit system for instance, thie ofiice’ di-

rector selector becomes a namerical selecting
switeh upon which the first digit of the office
designiation is dialed; as is disclosed in the
copending application of R. G: Richardson,
et al., Serial No. 547,866, filed March 29, 1922,

The office director: shown'in Fig:- 2 com-
prises essentially & two motion ' office ‘regis-

ter OR upon which the” office: desighating

digits are registered, a sequence switch S° for
controlling the operation of: the office regis-
ter and the starting of the sendiig of the of-
fice code, @ sender switch 'SS for sending the
office code; ' distributing’ frame DI.upon
which the office designating digits aré trans-
lated, a sequerice switeh S’ for controlling the.
sending of the digitsof the office code it their

70

5

80-

90

5

proper séquence, the constantly rotating in+ -

teritipter I for: operating: the sender switeh
S8, and various controlting relays. - - o

Tt should be mentioned that:in a smaller
systeni suchias in afivet digit system wherein
only one digit designates the office; to whieh

100

the principle of thé invention is als¢ apph-

cable, the office register of the office director
would be.only a single moetion switch. - B

The Hie divector shown in Fig. 3 comprises
essentially four digit registers upoh which
the litie desipnating digits are registered,-a
sequenice switch S? for controlling the opera:
tion of the digit registers; a sendér switch 8S?
for sending the line designating digits, a se-
quence switch S* for controlling the sending
of the line designating digits in their proper

_séquence; tHe constantly rotating interrupter

T’ for operiting the sender switeh SS% -and
variots controlling relays.: e
" The mechanical constrietion of the variots
parts of the director is-like that' of corre-
sponding’ paits of the ordinary  difeéctor
kitowi ih the art and théréfore heed mot' be
further described: B
With this general description of  the’ fea-
tures of the invention and the results to be at-
taitied in mind, a further understariding and
appreciation of the ihvention may be gained

io5.
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from a detailed description of the operation

of the apparatus used T setting up the vari- -

ouis possible kinds of' connections. For this
purpose it'will ﬁi‘st'l)‘e"as’surl"fédf»tﬁiﬁt sbme
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subscriber, served by the exchange in which,

the apparatus shown in the drawings is lo-
cated, desires connection with some other sub-
scriber in the system. = To initiate the call,
thecallingsubscriber removes his receiver and
then dials the digits of the directory num-
ber of the subscriber with which he wis hes to
converse.

Responsive to the removal of the Tecelver
at the calling station, the calling subscriber’s
individual lineswitch operates Tto select an
idle trunk. It may be assumed that the trunk
selected is” the one comprising conductors
101, 102, and 103. - When this trunk is seized,
a circuit is established for the line relay 110
of trunk relay group TRG, which circuit in-

clides the trunk conductors 101 and 103 and"’

the bridge at the calling station in series.
Relay 110 operates and - closes a circuib
for release relay - 111 at armature 115.
Relay 111 energizes and grounds the release
conductor 102 at armature 109, closes a cir-
cuit for the switching relay 141 of the. office
director selector ODS at armature 117, and
at armature 118 closes the stepping circuit
for magnet 142, at the same time short cir-
cmtm(r switching relay 141, providing the
wipers s of the office director selector ODS are
in engaoement ‘with the bank contacts asso-
ciated with a busy director, in which case
ground potential will be plucznnt on the bank
contact engaged by test wiper 154. Magnet
142 then operates in a buzzer-like- manner to
advance the wipers 153-157, inclusive, until
an idle director is reached, which may be as-
sumed to be the cne accessible by way of con-
ductor 163-167 inclusive.
tor-is connected with, its idle eondition being
indicated by the absence of giound on con-
ductor 164 connected to the bank contact now
engaged by wiper. 154, magnet. 142 ceases to
operate and the short circuit is removed from
switching relay 141. - Switching relay 141
then operates and performs the following
circuit.changes: at armature 143 the impuls-
ing circuit over which the office designating
digits are to be sent to the office register is
prepared. - At armature 144 01011nd poten-
tial is placed on the test conta act to which con-
ductor 164 is connected and on the test.con-
tacts of other office director selectors multi-
ply connected therewith to. mark the. office
director. in question busy, at thie same time
cloging a cirvcuit for release relay 222 of the
office director. Relay 222 operates and opens
poi'lts in the release circuits of release miag-
nets 218 and 207 at armature 228 and opens
a point in the return steppmo circuit of mag-
net 209 at armature 227. At armature 145 of
relay 141 a start cireunit is prepared for line
director selector LDS. as will be described
presently. At armatures146 and 147 a bridge
15 elosed across trunk conductors 101" and
1037, this bridge including springs 129 and
182’ controlled by armatures 129 and 132,

“the circuit of relay 202.
act’ng, however, and 1t follows that a circult

When this direc-

‘selector LDS to battery.

3

xv;spe(,tive]y, armatures 146 and 147;-wipers
156 and 157, conductors 166 and 167 shunt
springs 229, and impulsing springs 239. By

“reason of this bridge across conductors. 101’
and 108/, the line rexa,y,and release relay of .

the selector switch terminating these con-

ductors are opeI ated in the usual manner to

prepare this selector for operation.. = -
‘Responsive to the dialing of the first, dmlt

of the called number, line relay 110. operates :

in the usual manner and sends a co rrespond-
ing number of ground impulses over a cir-
cuit including resting contact and armature
116, springs o6’ , armature 143, wiper 153,
conductor 163, svinding of series relay 201,
\vlpel 214 of sequenca switch S, bank contact
2617, winding of vertical nngne 216 to bat-

tery. - Vertical magnet - 216 opsrates and -

raises the wipers 241-245, inclusive, of the

office register OR opposite: the level of bank .

contacts corresponding to the digit dialed.
Series Jehy 201 operates in series with mag-
net 216, and due to its'slow acting character-
istic maintains its armature 203 operated
during the
pulses, closing a circuit for relay 202. Relay
202 operates and prepares a circu't described
later.. At the termination of this series.of
impulses, relay 201 deenergizes and breaks
Remy 202 is slow-

is closed momentarily for stepping magnet

206 of sequence switch 9, this circuit includ-

ing armature 204 and armdtme 203.. Mag-
neL 206 operates and steps the switch wipers
213, 214, and 215 -in engagement. with the
next set. of bank. contacts.. Wiper 214;.on
moving to its second. position, shifts:the in-
coming in‘lpulsing circuit from the’ vertical
magnet of the office register to:the rotary
magnet, so as to prepare. for the- recelpt of
the next series of impulses.

-The operation of the s equencc switch. 5
also brings about the selection of an idle Jine
director, ‘and for convenience this operation
will now be eéxplained. - The engagement of
wiper 213 Wlt bank contact 262 closes a
circuit -which may be traced from . ground
through resistance 220, bank C(mmct 262,

wiper zl.), conductor 165 5 wiper. 155, ‘mna; :

ture 145, springs 125" contro}led by armature
125 throuwh the: lower Wlndlnw of ‘receiv-

‘Ing- transfer 1e]‘1y 113; throt wh the wind-

g . of start relay 1(0 of: the line du ector
.Due to the_ resist-
ance 220 in:this circuit, the current flow. is
insufiicient. to cause the operation.of relay
113. . Relay . 170 operates, however, and at
armature 177 closes a circuit for switching
re]ay- 171, and at armature 178 clores-an op-

rating circuit for stepping magnet 172, at
l;he same time short-circuiting relay 171 pro-
viding the wipers of line director selector
LDS are standing on the bank contacts asso-
ciated with a. busy line . director in which

transmission of this series of im-
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- case grodnd?p’otehtial'will be present on the
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15
“ing-cireuit changes: at armature 178 the im-

20

25.

30

bank contact: engaged by test wiper 184.
Stepping nmvnet 1(2 then . operates in a

" buzzer<like. manner to- advanco the switeh’

wipers 183-186, inclusive, until an idle line
director is reached: When an idle line di-
rector is reached, for example, the one acces-
sible by  way of conductors 193-196, in-
clusive, its idle condition being indicated by
the absence of ground potentml on conductor
194 connected to the bank contact mow en-
gaged by wiper 184, the operation of stepping
magiet 172 ceases and the short circuit
around‘ relay 171 is removed. Switching re-
lay. 171 operates and performs the’ follow-

pulslno path over which the line desighating
digits will be sent to the line director is pre-
pared At arinature 174 ground potential is
pliced on. the test contact to which con-
duictor 194 i connected and on the test’ cotl-
tacts of other line difector selectors multiply
connectéd therewith to mark the line director
ifr question busy.” At armatures 175 and 176
a’ bridge is prepairéd which is to be sub-
stituted: for the first- applied bridge across
condiictors 1017 and 103" after the office code

“has been transmitted by the office director as

will'be déscribed fully presently. The appli-
cation of grouned potential to condtictor 194

- alse’ closes a circuit for release: relay 322,

35

40

45
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Cand’ the restmo contact.

which operates and opeis points in the re-
turn-to-normal circuit of sequence switch S°

andin the release cireuit of the digit régisters.

at arinatures 327 and 328, l;esl‘)ectively; The
engagement of armature 340 and its working
contact at this time closes a circuit for re-
lay 324, this cireuit including armature 320
The function of
the operation Qf relay 324 will be Sully de-
scribed hereinafter. ,
Responsive to the dialing of the next digit,
which in this particulas case is the last office
designating digit, lihe relay 1I0 again re-
Sponds and sends a couespondmo Tumber
of ground imipulses ovéer the same path as
previously traced to wiper 214 wh1ch now is
m engigement with contact 2627, through the
rotary- magnet 217 to battery. Rotaxy mag-
net 217 operates responsive thereto and ro-
tates the wipers 241-245 into engagement
with the  corresponding set of bank con-
tacts of the selected level, which may be
assuined {o’be contacts 951 -255, inclusive.

Relay 201 again operates this tiine in series
~ with rotary maﬂnet 217 and again closes a

cireuit for 1e1av 202, Relay 202 energizes
as before. At the termination of this series
of impulses, relay 201 déenergizes and aoa in
closes a circuit for the stepping magnet, 200

which operates and moves the switch wiper, s'

913, 214, and 215 Tnto engagement with the
thlrd set of bank contacts, The advance of
wiper 215 to its third position starts the of-
fice director to send out the office code, but

1,808,574

further explanation of this operatmn will be

- deferred” pending’ the  explanation of theé

transfer of'the impulsing circuit to-the line
director, which is brought about by the miove-
ment of wiper'213 to its third position.
Shortly after the opening of the circuit of
rélay 202 by the deenergization of relay 201,
relay 202 deenergizes and causes the applica-
tion-of direct O"round potential to conductor
165 by way of the resting eontact and armas-
ture 226, resting contact and’ armature
205, ba‘nk contact 263, and wiper 213

‘The increase in cutrent flow through- the

lower winding of relay 113, Fig. 1, is suffi-
cient to cause the oper‘ztlon of relay 113. This
relay, in operating, closes a’locking: circuit
for itself in series with its: lower Winding

0

75

80

at armature 125, this locking circuit extend- -

g to release conductor 102 by way of arma-
ture 120 anc the resting contact; at tha same
time, springs 125" are separated.{ At arma-
ture 126 and the working contact the impuls-
ing path is extended to the line director
shown in Fig. 8. Atthe same tiine, by the sep-
aration of springs 126’, the impulsing path
extending to the office director. shown in
Kig. 2 is disconnected.
cireui. is prepared for sending transfer relay
114 to be described presently.

For the sake of example, the office code to
be sent to route the call to the offiee serving
the calling subscriber. is assumed to be 79.

85

90

At armature 127 a

95

At the distributing frame DI, the terminal

connected to bank: contact 251 is cross con-
neeted to the right hand terminal No. 7. The
terminal connected to bank contact 259 is
Cross c\mnected to- the right-hand termnul
No. 9; and since there are no more code digits
to be sent, the terminal connected ‘o bank
contact 253.1s cross connected to the right-
hand terminal No. 12;.this being the switch-
ing-through: terminial. By the engagement
of wiper 215 with the third contact in its
bank, ground potential is connected to the
brush of the constantly rotating interrupter
I." The circuit: of stepping magriet 235 of
the sender switch -SS is now intermittently
opened and closed at-the predetermined rate
at’ which impulses are to be seiit to thie auto-
miatic switches. ' Responsive to the first op-
eration of magnet 235, wipers 236 and 237

are moved into engagément with the first set-

of bank contacts in- their respective banks.
A cirewit 1s then established for relay 223,
this circuit including wiper 237 and-its first

bank contact. Rclay 223 operates and operns -

the shunt around impulsing springs 239 at
armature 229; closes an energizing circuit
for stepping maonet 209 of sequence sivitch
S’ at armature 231, at the same time pre-
paring a holding circuit for stop relay 224;
and cleses enother ‘circuit for reledre relay
222 at armature 230 to-insure the holding
of the office director until the completion of
the transmission of a ceniplete digit: - Upon

100
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the next operation of magnet 235, the bridge
across the outgoing trunk conductors 101" and

103" is opened at impulsing springs 239, and:

wipers 236: and 237 are moved into engage-
ment with the next set of contacts in their
respective banks. Magnet 235 continues to
operate in this manner, each time opening
the bridge acro:s the outgoing conductors:at
springs 239, until wiper 236 engages the bank
contact connected to the right-hand terminal
No. 7 of distributing frame. DF. When
wiper 236 reaches this contact, a circuit-is
closed which may be traced from ground by
way of wiper 212 of sequence switch S/, and
its-first bank contact, wiper 241, bank con-
tact- 251, terminal No. 7, wiper 236, wind-
ing of stop relay 224 to battery. Relay 224
operates and places a shunt around impuls-
ing contacts' 239 at armature 232; closes a
holding circuit: for itself at armature 233,

at the same time opening the energizing cir-

cuit -of magnet 209; and closes a:self inter-
rupting circuit for magnet 235 at armature
234 and-the ‘working contact. Magnet 235

now operates in a buzzer-like manner to step”
the wipers 236 and 237 to: their normal posi-:

tion  (the position shown), whereupon the
self-interrupting cireuit is opened, wiper 237

engaging its ungrounded normal ‘contact..

Wiper 237, in engaging its ungrounded nor-
mal contact, also opens the circuit of relay

223. Furthermore, magrniet 209, in deenergiz-

ing, moves the wipers 211 and::212 into en-

gagement with the next set:.of bank-contacts:.

Responsive to the seven:interruptions in
the bridge-deross conductors 101" and 103’,
the selector- switch terminating’ these -con-
ductors operates in the well known manner
to extend the connection to the next switch.

Relay 223, in restoring, opens the holding

circuit of relay 224 at armature 231, and also
closes -a normal shunt around: impulsing

springs 239 at armature 229 and the resting”

contact. - By reason of the slow acting char-
acteristics of both. relays 223 and 224, suffi-
cient time is allowed for the operated selec-
tor to perform itsselecting operation and for
the succeeding switch to prepare itself to
receive .the next series of impulses.

the magnet 235, . Magnet 285 again re-
sponds as described before, this time causing
nine interruptions in the bridge across the
trunk conductors 101” and 103’. - Relay 223
operates  when wiper 237 engages-its first
bank contact.to start the sending of impulses
by disengaging armature 229 from its resting

contact, and stop relay 224 operates when-

wiper 236 engages the contact connected to

terminal No. 9 on the distributing frame DF"

to stop the sending of impulses by shunting

-the impulsing contacts 239 at armature 232.

The: cireuit for operating 'stop relay 224 thig
time includes wiper 212 now in engagement

After
the-elapse of this interval, relay 224 deener-.
gizes and again connects the interrupter T to-

with its second bank contact, wiper 242, bank
contact 252, and terminal No..9. - Relay 224,
on energizing, locks itself; closes a circuit for

returning switch S8 to normal, and opens the

circuit of magnet 209-of the sequence switch:

S’.- Magnet 209 accordingly deenergizes and

moves the wipers 211 and 212 into engage-

ment with the third set of bank contacts.
Responsive to the nine interruptions ‘in

the bridge across conductors 101’ and 108’
the selector: switch, to which the connection:

was extended by the precedingly operated

switch, operates, and further extends the con--
the -office serving

nection -via a repeater to
the called subscriber.. - .

The office director has now c’omPlet-ed its

function of sending the office code and so'is
released and restored to normal. ' The oper-
ations performeéd in connection with release
and restoration of the office director will now
be described. - 'When wiper 212 is moved into
engagement with the third contact in its
associated bank;, a eireuit 1s closed which
may be traced from ground by way of wiper
212 and ‘its'third bank contact, wiper 243,
bank contact 253, right-hand terminal No. 12,
conductor 163, wiper:158,.armature 143, ar-
mature 127, springs 130", controlled by arma-
ture 130, through the winding of sending-
transfer  relay 114 to- battery.. Relay 114

operates and performs the following. circuit,

changes:at armatures 129 and 1382 the bridge
including- impulsing - springs 889. and con-
ductors 195 and 196 is substituted for the

bridge including impulsing springs 289 and:
conductors-166 and 167, the latter bridge be-

ing ‘disconnected by the opening of springs
1297 and 1382’. At armature 181 the eircuit
of switching -relay 141 of office: director se-
lector ODS is opened, causing this relay to

deenergize and release its armiatures.. At ar--

mature 128 a point in the stepping circuit of
magnet 142 is opened to prevent:its operat-

ing again before the present call is termi::

nated. - At armature 130 relay 114 closes a
holding circuit for-itself to release conductor
102, the circuit including armature 120 and
the resting contact. . - "

normal condition, the wipers remaining in

position on the previously selected contacts.-

When relay 141 falls back, it disconnects
ground potential from release conductor 164,

thereby marking the office director idle and

opening the circuit of release relay 222. . Re-
lay 222 deenergizes and by restoring its ar-
matures to normal, closes the return stepping

circuit of magnet 209 and closes the circuit.

for release magnets 207 and 218, off-normal

springs 275 . and 219 having closed upon the
first step of switch S and office register OR,;.
respectively. Magnets 209, 207, and 218 then.
operate -and restore “the office ~director to -
-normal. R SRR T '

Relay 141, in releasing its arinétures, re-:
stores. the office director selector ODS to. its:
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At this'point attention is directed to a par-

ticular feature of the above operations. -In

the ordinary director comprising both an.
office register and -digit -registers, and one
. sequence switeh for controlling the sending .

- of the:digits of the office code and. the line

10

15

20

25-

designating digits, when the office code that:

is- sent comprises less than the maximum
number of digits, - means must be. provided
for -causing : the sequence switch to skip or
pass over-the unused positions-in its bank
after the last code digit:is sent. and move
over to the positien in which:the first line
designating digit is sent. ‘In-the present ar-
rangement of utilizing one director for send-
ing the office code.and another dirvector:for
sending: the line designating digits, such-a
provision: is made unnecessary. . Instead,
since the sequence switch S’ controls only
the sending of the office code; provisions have
been made whereby the release of the-office
director and the sending operation:of the
line director is initiated by . the .sequence

switch S’ in.its next normal step following.

the sending of:the last office code digit, re-

gardless of which ‘econtact in its bank 1t is
then moved to. “This is accomplished by pro--

viding the switching-through' terminal No.
12 on:the distributing frame DF to-which
the bank .contact succeeding the one that de-
termined -thelast digit of the code is con-
neeted. For instance, in the above described
connection, only.two code. digits were-sent,

and ground potential was applied to impuls--
5 ing -conductor :163-to initiate:the release of-

the: office director and the sending -operation

of the ine director by way of wiper 212 in’

engagement with .its ‘third bank contaet,
wiper 243, contact 253, and terminal No.:12:

" Obviously, if the maximum number.of code-

digits are sent, in this case four, ground po-
tential is applied to conductor 163 to initiate
the said operations by way of wiper 212 .and
the fifth-contact directly.-. s

Usually, in:setting up a connection, the:

calling - subscriber -dials the digits of the
called number, one digit after. another, as

quickly as -is conveniently.pessible.. "Thus,

the registration of the line designating digits

- is taking place while the office director sends

out-the.office code as just deseribed. The
operations which- take place in the line di-
rector will now be described. Tt will be re-

~ called that ‘the impulsing path wwas trans-

5 ferred to the line director by the operation

of relay 113 immediately after:the registra-

" tion of the second digit.

a0

. Responsive to the third digit dialed by the
calling subscriber, line relay 110 operates and

sends a corresponding number of ground im-
pulses over:the path by way of resting con:-

. tdet .and armature 116, working contact and

;, 65

armature 126, working contact and:armature

173, wiper 183,:conductor 193, through the

winding of series relay 801, wiper 313. of

1,808;574

sequence switch S?, bank contact 381, throngh

the winding of stepping magnet. 351 to: bat-
tery. Magnet 351 operates and sets the reg-
ister wiper 841 on ‘the:contact -in its: bank
corresponding to the digit dialed. -Series re-
lay -301 energizes in series with -magnet. 351

-and at armature 303 closes a circuit:-for relay

302. Relay 802 operates and prepares.a cir-
cuit for stepping magnet 306 at armature
304. . At the termination of this series of
impulses, relay 301 deenergizes and opens
the circuit of relay 302. Relay 302 is slow-
acting, however, so-a circuit-is momentarily
closed -for stepping :magnet -306. ~ Magnet
306 operates and sets the switch. wiper.313
into -engagement: with bank 'contact 382.
Wiper 813, on moving into engagement with
bank eontact 382, shifts the incoming impuls-

ing circuit from.register magnet 351 to reg- -

ister magnet 852, so as to prepare for the
receipt. of the next series of impulses. The
remaining three digits of the called number,
as dialed by the calling subscriber, are.then
registered on the other - three registers,

wipers 342, 843, and 344 being positioned on

the contact in- their respeetive banks corre-
sponding. to the three digits, respectively.

70

5

85 -

90

Wiper 818 of switch 82, it- will be understood,

is- advanced one step.after each series of-
impulses, so as to associate the impulsing
circuit with  the operating :magnets.of the
registers successively. R

The starting of the sending of ‘the line
designating  digits is governed by the start
relay 321. The upper winding of. this:relay

is initially included.in the bridge whieh as

will be recalled is placed aeross the trunk:con-
duetors 101’ and 103" after the office code has
been sent by the office director, which msually
takes place some time after one or more of the
line designating digits have:been registered
depending on the rapidity .with .which the
calling subscriber dials these digits. -As soon
as the second bridge is placed aeross the trunk
conductors 101’ .and 103", relay.321 -oper-
ates and ¢loses a locking circuit for itself:to:
the: grounded conductor 194 .at armature 326,
at armature 825 short-circuits its upper wind-
ing, and at armature 320 places. ground: po-

tential on the brush of the constantly retating.

interrupter-1’, at the same time opening the
circuit of stop relay 324, provided at least

05

09

9

1o

15

one: digit-has been registered. Relay 324 de- -

energizes -a -short time .after .its cirenit is
opened, allowing time for the selecting opera-:
tion of the selector operated by-the last: office
code digit, and at armature 334 and the rest-
ing contact -connects - the -interrupter -I”. to
stepping magnet 335. Interrupter 1’ isnow
effective to intermittently open and close the
circuit -of stepping magnet .:335 -of -sender.
switch SS2.. The operation .of :the. sender
switch SSZand the controlling relays:328.and-
324 is identical- with the operation of sender
switch SS and controlling relays 223 and 234,

we -
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so a description of the operation thereof need
not be repeated. - The sender switch SS? op-
erates to send out the, four digits registered
on the digit registers, the order in which the
digits:-are sent. bemg controlled: by the se-

" quence switch S° the operation of which is

10

the same. as the operatlon of sequence
switch S”.

Tt should be mentloned that in this line
director the same method for preventing the

" sending operation from getting ahead of the

15

20

25

30,

registration of the digits as dialed is employed
as has been used-in other directors. ' This
method, as shown, consists in providing mul-
tiple circuits including each of the register
wipers and their respective normal contacts
for.holding the stop relay 824-energized in
case the sequence switch is 10 position to cause

the sending of a. digit which digit is not yet

registered, that is, the register wiper: corre-
sponding to that digit is still in nermal posi-
tion: - Relay 324 is held, then, until the next
digit is registered.and being slow-acting, de-
lays the starting of the sending switch an in-
terval to insure against the sendmo swwch
overtaking the register wiper.

"After the sendmcr of the final dwlt se-

quence switch S° opérates and advances Wlp%

312 into enoqoement with bank contact 380
which initiates the release and restoration of
the line director to normal as follows: the en-
gagement of ‘wiper 812 with bank contact 380
closes a circuit, which. may. be traced. from
ground by way of wiper 312, bank contact
380, conductor 193, wiper 183, armature 173,

~armature 126 and ‘the ‘working contact; arv-

50

80

65,

mature 116 and the working contact, normally
closed springs:121% thr 0110h the Wmdmo of
switching relay 112 to bftttery SWltchlno

relay: 119 operates to perform the followmo
circuit. changes: at armature 121, relay 118
closes -a locking eircuit. for -itself to release

conductor 102.- At armatures: 122 and 123
additional points in the circuit of relays 141

and 142 are opened. At armature 120 the

holding circuits for relays 113, 170, and 114
are opened causing these whys to restore
their armatures to normal. At. armatures
119 and 124 trunk conductors 101'and 108.are

) conneeted to trunk conductors 1017 and 103/,

respectively, after which relays 110 and 111
deenergize: and. restore . then armatures to
normal.

‘Relay 170, in releasmtf its armatures opens
the steppxnfr circuit for maonet 172 and opens
the circuit of switch relay 171 Relay 171 in
releasing its armatures, restores the line di-
rector: selector LDS: to its normal condition,
the wipers:remaining in position on the con-
tacts previously Selected at the same: time
freeing the line director by removing ground

potential from conductor :194. ~This ‘also-

opens-the circuit of the release relay 322
Relay 322 in deenergizing, closes the:self in-

terruptlng circuit for stepping magnet 809-

at armature 327, and closes the circuits for
releage magnets 305, 361, 362, 363, and. 364 at
armature 328, off-normal springs 871-375, in-
clusive, having closed upon the first movement
of the switch or register: with which: each:is
associated. . Magnet: 309. operates intermit-
tently until wipers 311 and 312 are again re-
stored  to their normal positions as.shown.
Magnets 305 and 861-364 operate to restore
then' respective sw1toh or recrlster Wlpers ‘to
normal.

Responsive to the digits sent out by the, 11ne
director, automatic sw1tches in-the office- to

| 7
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75

which the connection has been extended are

operated in the well known manner to extend
the connection to a succeeding switch, the last

-switch operating responsive to the Tast two

digits to extend the connection to the called
hne signal the called subscriber, and finally
complete the connection when the called sub-
seriber answers.

At the termma’mon of_ the conversatlon,
both subscribers replace their receivers. The

80

86

replacement of the receiver by the calling sub- -

scriber initiates the release of ‘the operated-

automatic switches in the usual and well un-
derstood manner.
conductor 102 opéns- the holchncr circuit for
switching relay 112. Relay 112 then deen-
ergizes and restores its armatures to normal.
Accordmo to this invention, a line director,

Whmh 18 se17ed after one.of the digits: of ‘a

90

Removal of ground from -

95

called number-is dialed; 1§ released zwaln as-

soon as it is determined that the call is for
a spemal operator whose call number consists
of only one or two digits, therefore not re-
quiring the line:director.  The manner:in

100

which this is accomplished: will now be de- . -

scribed. For this:purpose it will be assumed
that a calling subscriber: wishes: cénnection

with one of the special operators whose di- -

105

rectory call number comprises only two dig- -

its.” Responsive. to- the' removal of -the re-
ceiver at the calling station, the subscriber’s
individual line switch again operates to seize
a trunlt line, which W111 again beassumed
to be the trunk line comprising conductors
101 to 108. - Iine relay 110, and release re-
lay 111 again operate, and as described cause
the office director selector ODS to select and
connect with an idle office director; which
again will be assumed to be the office director

110

115

shown in Fig.2.. . The two digits of the called -

number as dialed by the calhncf subscriber.

are again registered:on the office 1 register OR
by the operatlon of the-vertical and rotary
magnets by positioning the wipers 241-245
into engagement with the corresponding set
of bank contacts, which: will be. assumed to
be bank contacts 251" to 255’. Again the
line director. selector is operated after the
dialing-of the first digit to select-an idle line
director.  The bank contact 255%; as well as

the corresponding bank contacts of all other:

sets corresponding. to the number of - other:

120

125

120
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10

15

.20

special ‘operators, is cross: connected to ter-
minal. No.. 11 on the distributing frame DF
which is connected by way of normally closed
contacts 225" to the line director release re-
lay:221.. At the termination of the dialing
ol the second digit of the called number, Te-
lay 201, having operated in series with rotary

magnet 217, deenergizes, and as previously

descdribed. closes a eircuit for stepping mag-
net 206, and in this case:also closes a circuilt
which' may be traced from ground by way
of armature 203 and the resting contact,
wiper. 245, bank contact 255’, terminal -No.
11, springs- 225’ through the winding of re-
lay 221 - to battery. Relay 221 operates and
closes a locking circuit for itself at armature
295 and the working -contact, at the same
time opening its initial energizing circuit by
separating-springs 225, and at-armature 226
disconnects direct ground potential from the
resting contact of armature 205, the purpose
of ‘which-will be described presently. ‘The
deenergization of relay 201 also opens the
circuit of relay 202 which shortly thereafter

- deenergizes and releases-its armatures.

. Referring to the description-of the previ-
ously described connection, it will be remem-

bered that relay 113 of the trunk relay group

- TRG. was operated after the dialing of the

30

35

.40

50

55

60

second digit due to an increased current flow
in -its- lower windings by the connection of
direct ground potential to conductor 163
when armature 205 engaged its resting con-
tact.. In the: present -connection the -circuit
of the lower winding of relay 113 in series
with relay 170 of the line director selector
is opened -as soon as armature 205 disengages

its working contact, since relay 221 is now"

energized. : Thus relay 113 is not energized,
and- furthermore, relay 170 is deenergized.
Relay 170 releases its .armatures and opens

. the circuit of ‘switching relay 171 which in
turn deenergizes-and restores its armatures

to normal, thereby releasing the line director

45 that was taken into use after the dialing of

the first digit. : :

As-soon. as. the ‘two digits of the called
number are registéred, the sender switch SS
again operates to transmit the proper code
to route the connection to the desired special

operator: ‘As soon as the office code has been

sent; which in this case has been assumed to
bethethree digits five, two, and three, asindi-
cated by the cross connéctions on the distrib-
uting frame DF, a circuit is closed which
may: be traced from ground by way.of wiper
212; bank contact 280, wiper 244, bank con-
tact-.254"; .switching through. terminal No.
12, conductor 163, wiper 153, armature 143,
closed: springs- 126", armature 116 and the

working contact, closed springs 1217, through -

the :winding of switching relay 112 to bat-

. tery. -Relay. 112 operates its .armatures,

AR

closes a'locking circuit.-for itself and connects
conductors -101..and 1103 to. conductors 101"

1,808,574

and 108”, respectively, as before; and this time
opening the circuit of relay 141 (relay 114
being deenergized) causing the restoration:of

the office director selector ODS and:the re-

lease of the office director as previously de-
seribed. : . R ' S

This completes the «description of the fea- ,

70‘

tures and operation of the invention. What -

is considered new and is desired to have pro-
tected by Letters Patent will be specifically
stated in the appended claims. :

What isclaimed is: - Ce

1. In a telephone system, two. offices, two
register senders in-one-of :the offices; and
means for utilizing both-said register senders
to control the establishment of a single con-
nection between-a calling line in .oneoffice
and a called line in either office. - ==

2. In a telephone system, an office director:

comprising registering and sending mecha-.
nism, a line director common:to said: office
director and other similar office directors,
said line director also comprising register-
ing and sending mechanism, automatic
switches controlled by the office director to

trunk a calling line to the office containing:

the called line, and other automatic switches

the connection. - , . S
3. In a telephone system, office- directors,

line directors, means responsive to a:call”

for connecting the calling line to an idle
office director, and means responsive:te the

first registering operation in the selected of-
fice director for' testing said line..directers.

and for selecting an idle line directer. .
4. In a telephone system, a calling line;two
classes of called lines, automatic switches for

extending the calling line to a called line of
either class, a single register-sender adapted
to control all the switches involved in a con-
nection to a line in one class, and- a second
register sender for cooperating with the first

register sender to control the switches in-

volved in a ‘connection to a line in the- other

class. . :

5. In a multi-office ,telephdne .éystem,'

switches for extending a calling line in one
office to a second office, other switches for con-
necting the extended calling line to-a called

s

80

85

~controlled by the line director to complete

95

100

105

110

15

line, and two separate register senders in-the
first office’ for controlling the-two series of

switches, respectively. ST
6. In a telephone system, a trunk line, of-

fice directors for registering one part of called:

numbers, line directors for registering -an-

other part of called numbers, and separate.

means for associating an idle office director

and an idle line director, respectively- with

said trunk line. =

7. In a telephone system, an :oﬁice‘dﬁecfof

comprising a register, a translater, and a

sender, a line director comprising a register
and a sender, and means for utilizing both

said directors to control.the establishment of

120

25

130
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a connection between.a calling ‘subsecriber’s:

station and a called subscriber’s station.’

- 8. In a telephone system, an office direc-
tor comprising a register, a translater, and
a sender, a line director comprising a reols-
ter and a sender, means for utilizing both

. said directors to control the estabhshment ofa

10
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85
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connection between.a calling subscriber’s sta-

tion and a called subscriber’s station, and for:

utilizing only the office director to control the

estabhshment of a connection between a call-

ing subscriber’s station and an operator s po-
sition.

9. Ina telephone system, an office d1rector,‘
a line director, means for registering two suc--

cessive parts of a called number on said of-

fice director and said line director, respective-

ly, a sender in each director, and means Te-

sponsive to the completion of the sending op--
eration of said ofﬁce director for startmg the

sending operation of said:-line director.

10, Ina telephone system, a calling line, an-

office director, a line director, means s for suc-

cessively associating said dlrectors with said-

line -to register two successive parts-of a
called number on said directors, respectively,

means responsive to the completion of the.
sending operation of said-office director for:

staltmg the sending operation of said line
director and for releasmo" said office director.

11. In a telephone system a trunk; a first
register for registering one part of a sub-

scriber’s number a second register for regis--

tering ancther pfrrt of said subscriber’s num-

ber; means individual to said trunk for associ--

ating said first register with said trunk, and
additional means individual to said trunk
for associating szud second reglster with said
trunk. -

12. In a telephone system, a trunk, a ﬁrst‘
register for.registering one part of a sub--
seriber’s number, a second register for regis-

tering -another part of said subscriber’s num-
ber, means for associating said first register

with said trunk line operable responsive to:
the initiation of a call over said trunk line,
means for associating said ‘second ' register.

with said trunk line, and means in said first
register for controlling the operatlon of said
Jast means.

18. In a telephone system, a trunk line, a
first director, a second director, meatis oper-
able responsive to the-initiation of a call over

said trunk line for associating said first di-

-rector with said trunk line, means for sending

digits of a called number to said first d1reo-

: tor, -and .means operable after a digit has

been sent for associating said second -di-

" rector with said trunk line.

60
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14. In a teléphone system, & trunk line, a
first director, a second director, means oper—

able responsive to the initiation of a'call

over sald trunk line for associating said first
director with said trunk line, means for
sending digits of a' called number to said

first director, means operable after a digit hast

been: sent for associating said second-director -

with'said trunk line; and means operable aft.
er:a predetermmed number of digits have

bagn sent to said first director for causing the

remaining digits of the: called number to bej

sent to: szud second director.

15. In a telephone system, a trunk lme, a

first director, a second director, means oper-

able résponsive. to the initiation: of ia call
‘over said trunk line for associating said first -
director with said trunk line, means for send-
. ing digits: of a called number to said first:

d1reetor, and means operable after a digit
has been sent for associating said second di-

70

75

80.

rector with said trunk line,: ‘and means oper- -

able after a predetermined number. of digits

have been sent to said first director for caus-"

ing the remaining digits of the called' num-
ber to be sent to said second director, - pro-
viding the called number contains more digits
than said predetermined number-of digits,

and means operable after said predetermined .
number of digits have béen sent to said first:

director for eﬂectma the ‘disassociation of
said second director from said trunk line pro-

viding the called number contains no:more -

cl101ts than said predetermined number:

16.. Ina telephone system, two directors, -
means responsive to the initiation of ‘a call-
for seizing one of said directors, and means-
“ responsive to an-actuation-of-the calling sub- -

scriber’s ‘calling deviee but independent of

the value of the digit called" for seizing the ‘
-second ofisaid’ d1rectors S

17. In a telephone: system, two- d1rectors,

“means Tesponsive to the initiation of a call

for seizing one of said:directors, and means :
responsive ¢ to an actuation. of the callmg sub-
scriber’s calling device forseizing the second”
of said d1rectors, and means'responsive to an- -

other-actuation of said calling dev1ce for re-
leasmg- the second director, -

18::In a telephone system, two d1rectors,
calling line, means for successively assocmt—
ing said  directors : with - said calling ‘line,

20

95

1100

105

110 .

means: for marking each director busy re-:-

sponsive to its association with:said calling-
line, and:means for reglstermO’ one part:of
the called number: only on ‘one director and

a’ another part of the called number’ only on -

the other director. :-

19. In a-telephone system two groups of
directors, a calling line, two huntmg switches
for successively assocmtmg an idle director -
of each- group with said: calling line, and
means for registering one part of the called:

“number on one of the directors and another-

partof the called number on the other of the

.directors: - :
20 In & telephone system a ﬁrst d1rector,

a second director, means responsive. to the

initiation of acall for seizing said first. di--

rector, means for sending-digits of a called:
number to sald first d1rector to be reg1stered

115
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180
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thereon, means operable after one digit is sent -
for seizing said second director,-and means

_operable after a predetermined number of

digits have been sent -to said first director -
: for causing the remaining digits of the callegl

“ number to be sent to said second director and
. for causing said first director to transrmt
" digits to extend the call.:

21 In a telephone system, a first d1rector

—a gecond . director, means responsive to the

" initiation of a call for seizing said first-di-

rector, means for sending digits of a called -

number to-said first director to be registered

- thereon, means- operable after one digit is

sent for seizing said second- director, means
operable. after a predetermined number of

:d1ous have been sent to said first director for

causing the remaining digits of the called

: nhmber to be sent to said second director and

- 20

for eausing said first director to transmit

_digits to extend the call, and means respon-

sive-te the completion of the transmitting
operation of said first dlI‘erOP for releasmg
the same.

92, In a telephone system, a ﬁrst d1rector,
a second. director, means responsive to the
initiation of a call for seizing said first di-

*rector, means. for sending digits of-a called

10:

35

- tion of said first: director. for releasmg the
- same and-for conditioning said second d1rec-

- prising an incoming-and an outgoing section,

number to said first director to be registered

thereon, means operable after one digitis sent

for se1z1n0 said 'second director, and means’
operable ,after a predetermined number of -
~ digits have been sent to said first: director
for causing the remaining digits of the called

number to be sent to said second director and
for causing
digits to exten’d the call, and means responsive
to the completion of the transmitting opera- ¢

tor to transmit digitsto complete the call. .
23 Ina telephone system, a:trunilk line com-

- afirst register sender a second register: send-

_er, means operable responsive to the. initia-
tion of a call over said trunk lne for asso--

~ciating said- first register sender with said

50:

trunk line, means- for sending digits of a-
called number-to said first’ remster sender;.

means operable after a digit has been sent
for associating said second register sender
with sald,trunk line,-means operable after a
predetermined number. of digits have been

_ sent to said first register sender for causing

]
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“the remaining digits of the called number to

be. sent. to said second register sender, means
in. said first register sender for sending the
same or other d101ts over:said outgomcr sec-
tion, of said trunk line, and means responsive

“to the completion of its sending operation for
disassociating said first register sender from'

said trunk’ lme

94, In a telephone systemn, a director for1
registering the office designation of-a called
~number and for transmlttmg the office. cocle, 3

vsaid first director to ‘transmit-

1,80,9;;5:7}4_#

a 1ecr1ster sender for registering the line des-
1frnat1ng digits "of a ‘called number and for
retransmlttlna them, a sequence switch in said
director'havino successive positions -for con-
trolling the transm1tt1no of the digits-of the

office code, said switch: bemg advnnced to-the .
next succeedmg pos1t1on after the completion:

of the transmission of each digit of the code,

0

and means controlled by said switch in the

position next to the position in which the last
office code digit is transmitted, regardless of
the number of digits in the code, for: initiat-
ing the retransmission of the line deswnatlng
d1g1ts

25 Ina telephone system a d1rector, acall-
ing line, means for associating said: director
Wlth said line, means in said dlrector for reg-

istering the office designations of called num:.

bers and for transmlttlncr office codes; com-
prising a variable number of digits, a sequence
switch having successive positions for control-

ling the transmitting of the digits of the office .
: codes said switch belno stepped into the next

succeedlng position after the completion of
the transmission: of .each digit of an office
code, and means controlled by said switch in
the position next to the position in which the
last digit -of an office code is- transmitted,

1e0fardless of the number of digits in the code,r

for initiating the dlsassocmtlon of said d1rec-
tor from said. line:

26. In a telephone system, a calhncr lme,
two register senders, each adapted to be con-

trolled over said line separately,. a calledf
ling, and means for utilizing both said regis-

75
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ter senders to control the establishment of a

‘connection between S‘le calhno 11ne and said
alled line.-:

27 In a telephone system, two reO*lster

senders, 8 trunk line, and means. for causing
both:said register senderd to send: Jimpul'ses
over said trunk line to control the establish-
ment of a connection via said trunk line. -

28. In a telephone system, a trunk. line, .
RED)
causing said reégister senders to transmit im- .-~
pulses over said trunk -line-to control the

two register Sﬂnders, means for successively

establishment of:a connection.

-29. In a’ telephone system, two reglster -

scnders for registering two different parts of
acalled nnmbel, respectlvely, a: trunk line

having a branch at oné end, and means for:

successively dssociated said re01ster senders

with said branch to cause theln to control the .
escabhshment of a connocmon via said trunk ,

line.

30. Ina telephone system, a trunk line, two o

independent register senders, means respon-~.

sive to a call for connecting said register sen-

ders directly to- said trunk line’ at. adjacent
points between the two ends thereof, and

means for causing said’ register senders to
control the:extension of sald trunk line-to
complete thecalli’ »

31. In atelephone system, an oﬁice d1rect0r,
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a line director, automatic switches controlled
by the office director independent of the line

director to trunk a calling line to the office
containing the called line, and other auto-:

matic switches controlled by the line director
independent of the office director to complete
the connection. e

39. In a telephone system, a trunk line, a

first register sender, a second register sender, -
“means for associating .said register senders
with said trunk line, means for operating the:

first register sender to control the establish-
ment of 4 certain class of connections, and for
operating both of said register senders, each

_controlled over said trunk line separately, to-

control the establishment of a different class
of connections. S -
33. In a telephone system, a trunk line, a
first register sender, a second register sender,
means for associating said register senders
with said trunk line, means for operating the
first register sender to control the establish-
ment of a certain class of connections, and
for operating both of said register senders,

each controlled over said trunk line separate--

ly, to control the establishment of a different

class of connections, and means for disasso-.
ciating the second register sender from said

trunk line during the operation of the first

" register sender in controlling the establish-- € 7
~apparatus in the secorid.register sender and
means for operating it subsequently under.

ment of a connection of said certain class.

34. In a telephone system, a first and a sec-
ond digit register, means for variably operat-
ing said registers to register digits, means for

 selzing the first register, means responsive to
“a partial operation of the first register for:
seizing the second, and means responsive to a-

complete operation of the first-register to-a

particular position for releasing the second

register. S L
35. In a telephone system, two digit regis-

ters, means for seizing the first register, means

responsive to the registration of a digit in the
fivst register for seizing the second register,
and means responsive to the registration of
another digit, providing the two digits com-
pose a particular number, for releasing the
second register. :

36. In a telephone system, a first and a sec-

-ond digit register, means for seizing the first

register and for providing an impulsing path
thereto over which digits may be sent, means
responsive to the registration of a digit on
said first register for seizing said second reg-

5-ister, and means responsive to the registra-

tion of another digit on said first register for

providing an impulsing path to the second

register. : o o
37. In a telephone system, a first and a sec-

-ond digit register, means for seizing the first
register and for providing an impulsing path

thereto over which digits may be sent, means
responsive to the registration of a- digit on
said first register for seizing said second regis-

‘ter, means responsive to the registration of

11

another digit on said first register for provid-
ing an impulsing path to the second register, .

and means responsive to the registration of
the other digit whenever the two digits regis-
tered composed a particular number for re-

‘leasing said second register. :

38. In an automatic telephone .s.yétem; a

‘register sender containing registering appa- .
ratus operable to register a portion of a tele-:

phone number, sending apparatus-in said

“register sender operable under the control of
the registering apparatus, a second register
senider containing registering apparatus ef-

fective to register a’ further portion. of the
same. telephone number, and sending: appa-

ratus in the second register sender operable-
under the control of the associated register--

ing apparatus.

39. In a telephoner system; two regisﬁef.'
‘senders, registering apparatus in the first
register sender operable to register a portion-

of a telephone number, registering - appa-
ratusin the second register sender-and means

3

80

‘85

for operating it to register an additional por-:

tion of the same teleptione number, sending

apparatus in the first register sender and
means for operating it.under the control of

the associated registering apparatus while

the registering apparatus in the second reg-

ister sender is being eperated, and- sending

0

95

the  control of the: associated ‘registering

apparatus in the second register sender.
40, In an automatic telephone system, a

BOIE

train of automatic switches arranged to be..
operated to set up a telephone. connection’ -

from a calling line toa called line, two switch
controllers, means in the first. switch con=
troller for registering a portion of the digits

105

of the telephone number of a called line and. -

for operating a portion of said train of

switches in accordance therewith, and:means-

“in the second’ switch controller for reg-
isteririg the remaining digits-in.the number:

of the called telephone line and for operating
the remaining switches in the train to com-
plete the connection to the called telephone
line. S e

41. In an automatic telephone system,:a
first register sender and a second register
sender, means controlled over a calling tele-
phone line for operating registering. appa-
ratus-in the first register sender: to register
a portion of the digits in a called telephone

number, means in the first register sender.

iio
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for retransmitting digits in accordance with

the “digits registered therein, means in. the

second register sender controlled from the"
calling line over a circuit path excluding the
first register “sender to register additional
digits in the same called telephone number, -
and means in the second register sender for-
retransmitting digit impulses in accordance’

with the digits registered therein. -
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- transmitting “digit' impulses . in -accordance-
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- 42..In-an automatic telephone system, a
trunlc line, a first register sender and a sec-
ond register sender, means for taking said

trunk line for the exclusive use of a calling.
“line, means controlled over said calling line
and said trunk line for setting up digits in:
the firgt register sender, means in the first
register sender for retransmitting digit im--

pulses .in accordance with the digits set up

. therein, means subsequently controlled from

said-calling line and over said trunk line
while. it is still retained for the exclusive
use of said calling line for setting up addi-
tional “digits in the second register sender,
means in the second register sender: for re-

with: the digits set up therein, and means ef-

fec'ive thereafter for returning said:trunk

line-to common use. S
43, In an automatic telephone system, two

register senders, each register sender being ar-

ranged: to register and retransmit digit im-

- pulses, and means for operating the second

25

register sender to register and retransmit

digit impulses after the first register sender

- has finished its operation, and a train of au-

30:
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“ingiswitch, a-group of register senders acces- - -
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tomatic™switches operated successively re-.
sponsive to the digit impulses sent out by both-

register senders. . :

© 44, In a telephone system, a trunk line, a
register sender operable over a calling line to
register digits of a telephone number, said
register sender being operable in accordance

with the registered digits to retransmit digit

impulses to automatic. switching .apparatus

by way of said trunk line, means for operat-
-ing the second register sender to register -ad-:
ditional digits, and sending apparatus-in the
second register sender.operable under the con-

trol of the associated registering means to re-
transmit additional digit impulses over: the
same ‘trunk line to the automatic switching
apparatus.” o ‘ ,
45, In atelephone system, a trunk line
ing two branches each terminating in a hunt-

sible to:the first hunting switch, and a group

of ‘register senders accessible to the second:

hunting switch.

- 46. In a telephone system, a trunk line hav- 4
- ing two branches, two groups of register send-
‘ers ‘corresponding to-said two branches re--

spectively, hunting apparatus arranged to

connect any register sender in the first group
“to the first of said branches, and hunting ap-
~paratus arranged to connect any register
sender in the second group to-the second of

said branches. .. . o ,

- 47. Ina telephone system, a trunk line, reg-
ister senders, means for connecting two of
said register senders to said trunk line at the

same time; a switching relay in said trunk line
- arranged to initiate the disconnection of said
register  senders from the trunk line.. and"

‘of the connected register senders, and means

1,808,574

means for operating said switching relay -

from either of said register senders. :
48. In'a telephone system, a trunk line, reg-

ister senders, means-for setting up a branch.

connection from said trunk line to one of said. rg

-register senders and for setting up an addi-.

tional branch connection from said trunk line

lay in said trunk line, and means for operat-
ing said line relay to send-impulses to both-of-
sald register senders. . T

49. In a telephone system,a trunk line, reg-
ister senders, means for setting up a branch,
connection from said trunk line to one of said .
register senders and for setting up an addi-
tional branch connéction from said trunk line
to another of said register. senders, a line re-
lay in said trunk line, means for operating
said line relay to send impulses to the first.

for subsequently operating the line relay to
send -impulses to the second of said register.
senders. s . e e :

-50. In a telephone: system wherein auto-
matic switches are employed. to set up-con-
nections between: calling and -called lines, a
group of trunk lines over which said connec:
tions are set up, a group of register controllers

to another of said register senders, a line re- =

75
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85

common to said trurk lines, means for taking.
one of said trunk lines for use and for trans- 95

mitting digits thereover to effect the setting
up-of ‘a connection, and. means depending
upon the value of the number represented by
such digits for determining whether one of

with the trunk line or not.. ~ - -

said register-controllers is.to be connected 100

In witness whereof, T hereunto sitbseribe -

my name. this 8th day of November, A. D.
1926. Lo B

hav- a

~ RODNEY G. RICHARDSON.. 105
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