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' This invention relates to telephone sys-
tems employing register senders in the estab-
lishment of connections and has for its object
to combine speed of operation - Wlth eeonomv

8 of equipment in’'such a system. ¢

In telephone areas employmg a number of
code digits, such ‘as three,"it" has hitherto
been the ; pr actice- either (1) to employ an “A”
digit- selector which in response ‘to.the: first

S

senders' which' stores the: next«two: dlgltSIand
effects the translation by virtue of the group
and the'combination of-second and third dig-
its; or, (2) to‘use'three: digit Pégister seriders
3 mcludmg separate code reglsters whichiare
positioned in’ response’ to:three digits:and
subsequently’ control the ‘setting of-sélector
switches'in decordance with-a‘translation: efr

. fected by the registered digits.s v o [
20 . The ‘objection to the former method is that
the register’ senders ‘which are: ‘particularly
expensive are divided up into-eight groups
and ‘searched in ‘groups of ten. By:the “A?
__ digit selector common thereto. The quantity
*5 required for this arrangenientis-approxi-
mately 50% greater than the mumber -which
would ‘be necessary if all the register trans-
lators could be maintained in: one group: .- :
On the otherihand there is some'disadvan-
tage which arises 'in the use-of thrée.digit
register senders:because their holding time is

s
]
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increased not only for thereceipt:of anh extra .
-by means- of a, link-circnit over a trunk cir-

digit.but for the period-of-time :which must
) elapse between the commenceinent of dlahng
= tone and ‘the dialing of the first digiti-:

. Again. the three digit: register senders are
open to-the criticismtthat:all' thesexchange
names must appear on’ the.code switch -or
translator . and consequently if the:capacity
of the code switch is smaller than the largest
possible combination of exchange names, it
is necessary to provide an arrangement which
will be sufficiently flexible to peumt new ex-
changes to'be added from time to tlme Wlth-
5 out dlﬁ‘iculty

The object of the present 1nvent1on is to
combine the use of “A” digit selectors with
register senders chosen in lar, ge groups. This
arrangement is made posclble in the embodi-
ment o be described by the use of a single
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¢ode digit selects one of a:group of:register

the preferred: embodiment.and; w111 be set out

‘in which the. reglstratlon 1s made and the
translation -effected.

:sender in Patent 1,757,446, granted to.E. P. G.

motmn sw1tch for. the “AP, dlglt selector In
thé said-embodiment instead of dividing: the
bank of. the “A”.digit selector into -nine
groups, it is ‘divided into. three. groups and
therefore each. group .is capable of having 33
choices instead. of 11:choices.: This increase of
accessibility: enables the- quantj,ty iof register
senders:to be. considerably reduced. ; If-one'of
the groups of register;senders ‘has-to carry
considérably-more traffic than the others,;the
humber ;of -outlets jon. the..bank-of :the-%A”
digit-switchifor. that group:would:be,iin-
créased;at -the expense of the. pther: groups.;
4 According tothemainfeature of thei inven-
moh,,the register;sendery are: groupedion-a
non-decimalibasis.,In.thé.preferred arrange-
aaent; each igroup. of register;senders will be
accessiblein responserto.three “A” digitsiand
the “A” digit:selector will: be. adapted ;to
send one rof: threet signals to th

sender, ., £t Tan (13 o

r&: Further, features .01 he mventlon W111 be
apparent from, the followmg descrlptlon of

:5b

:60
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inrthe appended: clalms , 5
1« In the accompanying: drawmors, I‘1g 1 11_

lustrates, the:fundamental portions of an #A”

digit-selector., ;using “single motion: switches.

Fig. 2 shows that portlon of a register sender
80

. The %A digit.. selectofe may be selected
cuit in a. manner-similar to the selection of a

8p
Wright, et al., May 6,:1930:0r in ‘the manner

«descrlbed in; Br1t1sh Patent 194,580, accepted
~March 15,1928 Assunung that. a hnk circuit

is used; the hnk circuit 101 will, extend the

,subscrlber s-line 100 to a trunk circuit termi- £9?

nating in a first code selector with -which-is
associated an idle “A” digit selector as indi-
cated -by. battery connected to terminal 102

~over the inner right back contact of relay 103

and the outer ri vht back: contact of relay 104. 95

‘When the trunk circuit is found, relay 107

is operated to render the digit selector: indi-
vidual to the trunk. = Relay 107 also prepares
the circuit by which the first code selector and s
subsequent. switches are controlled. Relay :3
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105 in the trunk circuit is operated over the
subscriber’s line and in turn closes a circuit
from ground over the outer left front contact
of relay 107, middle right back contact of
relay 103, for operating relay 106. The
operationi ‘of vélay 106 closes ari obvious eir-
cuit for relay 104.” Relay 104-opens at its

outer right back contact the testing circuit-
and.prepares, at its outer left. front contact

the, circuit for.the impulsing. magnet .115.
‘When the first series of impulses arrives the
magnet 115 is stepped through the left back.
contact of relay 109, outer left front contact

of relay-104, winding:of relay 130, back; con-..

tact of relay 106 to ground. Relay 130 is of
the slow releasing type and does not release
during ‘the train‘of impulses.” ‘The operation
.of:relay: 180 closes a circuit for the magnet
127 which:operates’ through its interrupter
springs, wiper 124;in"its home position and
“front contact of relay 130 to ground. The
‘banlk- terminals swept over by the wiper 114
‘of‘the ’switch 110 are cross-connected to the
‘bank terminals'sweptiover by the wiper 121
‘of'the'switch 120 iri suchia way that while the
‘Wiper: 114:isinsposition:1;2; 3 or 4.2 ground
potential;iconnpeted to:the “wiperi over: the
right baclicontaet of relay109,is extended to
-position! i1 cof uthe switch:120; swhereas- the
terminals'5;6 and 7-are multipled to the first
terniinallconrieeted tothe’ second: group of
registersenders and terminals 8;9 and: 10-are
valtipled 6 ‘the fifstiterminal’ connected: to
the third ;group df register senders. /-~ 0
1iAgglready éxplained the magnet 127 takes
one step when the relay 130 operates; butiin
‘position L'a eircuit'will be-closed for relay 131
through!the ‘left ‘backocontact: of relay-103,
wiper: 191 the wiper 114; right back contact
of relay 109 to ground;: Tf the digit dialed
is greater-thai 4 the:circuit for relay 131
"will ‘be ‘opened ‘when’ switch 110 moves’ from
positon -4 to! position 5: A circuit; will be
‘completed ‘for magnet 127 through its-irter-
‘riipter ‘springs, ‘wiper 124, back contact of
relay 131, outer back contactiof relay 103, to
iground. The $witch 120 will, therefore; con-
{inve stepping until relay 131 reoperates at
#the commencement of thesecond’ group.

-+ Al cireuitis “prepared  for ‘the relay 109
‘which!is‘dependent ‘upon the’back "contact
lof Telay 130} fromnt ‘contact of relay 131, outer
‘haek contact of relay 108, Thé back contact
sof relay 108 will 'be ‘¢losed when the relay
-180 ‘releases atithe ‘end ‘of the train® of im-
rpuilses and the front contact’of relay 131 will
‘be'closed only when the wiper-121 is standing
‘on a bank terminal corresponding tothat
“upon’ which the wiper 114 is- standing.
-Hence, the relay 109, will operate only when
‘the switch' 120 1s standing at the commence-
‘ment of the group irndicated by the digit
~dialed. Relay 109 locks over its left winding
‘and its left front contact to ground on the test

5 ywire over terminal 102. Relay 109 at its left

1,874,684

back contact opens the circuit of the magnet
115, at its inner right front contact closes
a circuit for the testing relay 103 and at its
right back contact opens the circuit of relay
131 and places ground potential on the last
terminals of the groupsin:the-bank ofiswitch
1920 to which wiper 121-has access so that if all
the senders in the groups are engaged, relay
131 will operate when the switch 127 reaches

A free register sender is characterized by a
battery potential on the test terminal 128
which will cause the operation of relay 103
which locks .through. its windings .and left
front contact to ground at the inner right con-
tact of rélay 109. -At.its middle right back
contact: relay 108 opens:the circuit; of relay
106-in the “A”: digit: selector and ‘extends:the
pulse circuit controlled by. relay.105:to relay
930 in the register sender. - At its outer right
back contact relay 103 .opens-the driving cir-
cuit of the-magnet 127 and preventsiit from
taking any further steps. ' Relay 230 operates
in the pulse circuit in turn operating relay 234

" the last set of terminals.’. .~

which : substitutes:: ground: for, battery.: on

terminal128 holding relay 103 locked through
dtsdeft-windinge v oo e b it el
- 'Tlie bank terminalsswept over: by the wip-
ers 112 andil118 are connected to-battery and
earth respectively in various;positions so that
if the digit 2;.5; or 8 is:dialed; battery.will:be
found-by, wiper.-112i:alonesswhereas:if-the
digits' 8,6 0r9 be dialed ground; will<be: don-
nected to wiper 113 alone-and.if; the digits4,
7 or.0 be:dialed, the: wiper! 112 will::beicon-
nected to battery and the wiperd18:toiground.
These: signalscwill. be ‘pdssed: over -the:inner
tight:and left front contacts of relay:104 and
wwipers 122 4nd 123 to theirelays281iand 232
in the register traaslator througli the inner
and outer:right back. contactsrespectively.:of
relay 283. Relay 231%if operated will'lock
up through its right front: contact .and: the
outer: left front : contact - of relay:: 234 : to
ground, and relay 232 will lock over-theleft

front ‘contact of relay 232 to battery-ati-the

inner left front contact of relay 234.~Relay
930-in the register sender in:response'to-the

first Series of impulses operates the: vertical

magnet 211 through’the normal ‘bank-ter-
minal ‘and wiper 203 of :the digit distributing
switch 200, winding ‘of relay 235, inner right

“front’ contact: of :relay 234, back contact of

relay:230-to ground causing the switch rep-
resented by brush: 213 to lift its wipers a num-
ber ‘of steps corresponding to thé number of
impulses-dialed. ~Relays 234:and 285 are of
‘the slow to release type and remain operated
during the train- of impulses. A circuit is

closed for the magnet 204 of the digit dis-

tributor ‘through-the outer right front.con-
tact of relay 234 and the front contact of
relay 235, causing the magnet to take'one
step when the relay 235 releases.  The-second
set of impulses is repéated to the rotary mag-
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net 212 through the first bank terminal and
wiper 203 of digit distributor 200 thereby
rotating switch 210 to a position -correspond- -
ing to the second digit and- at-the conclusion -
of this train of impulses the'switch 200 ad-
vances to- position 2. In-the same way the
thousands, hundreds, tens’and units digits
are storéd bV means of reglsters {(not shown),

‘the switch 200 advancing one step for edch

set ‘of impulses. “When the vertical ‘magnet
211 operated switch 210 one step the-off nor-
mal springs 214 were closed, thus'completing
a circuit for the magnet 224 of the code switch
or translator: 220 throuorh its- interrupter

< springs, left back contact of relay 236, off-

normal springs 214, back contact of relay
287 to“ground. The translator switch 220
contintes stepping until a circuit is completed

for relay 236 through wiper 223, contacts of

relays 231 or 232 to ground at the outer-left
back contact of rel‘w 233." In this way the

‘code switch or translator 220 is positioned ‘at

the commencement of the group indicated by

. ‘the relays 231 and 2323 the first terminal of
‘one’group is marked When the relay 231 is up
;‘alone the first termindl of ‘the second’ group

1is marked when both Telays 281:and ‘232 are
'operated,,and ‘the first terminal ‘6t the third
oo group is' marked when the relay 232°alone’is
" operated.” The 'operation’ of ‘the- relav 236
;open% ‘the ¢cireuit of the magnet 224, ;
“"When the* digit “distributor switch” 200 _
‘resches ‘position’ 3 mdlc‘ttmcr that the switch
‘210"has been positioned; a” cn'cmt is‘closed -

" for relay233 through its left normal ‘contacts, : 5 TInal dlal telephone system,

right front’ contact of relay ‘236, bank ter-

fmln‘xls and “wiper 202 to- g‘round. “Reélay 233
‘opens the c1rcu1t of relay 236 at its outer left

back ‘contact but prov1des a lockmrr eircuit

“for 1tself -at 1ts.inner left contact to ground

over wiper 202. ' Relay 236, therefore, 1eleases

‘and recloses the circuit for ‘the* ma(rnet 994

which steps’ forward until” thé wiper 223
reaches the banls terminal which is wmpered

-via'the cross-connecting field 238 to.the bank

terminal on' which wiper 213 is posmoned

_Relav 936 then’ reoperates from b‘ttterv, wind-
ing of relay 236 by way.of wiper ' 993, cross-
,'connectmcr field 288, wiper 213, t0°g O'round at
the otiter left front contact of relW" 233 The
‘cross connecting field is provi ided so that the
“terminals’ ‘of the code switch may be: cross—
,connectea at will to the terminals of the wiper

218. " Should thé code d}rnts dialed not cor-

‘respond to any office, a jumper will be ar-
Tanged on the cross-connecting field to intro-

ducc the relay 237 which will open the step-
ping circuit of the m’wnet 224 '1t 1ts b’le con-

Tt should be understood that the sending
from the register sender may be perfouned
in any of a Tumber of ways well known to
those skilled in the art. The translated code
digits will be obtained over other wipers of
the switch 220 and other apparatus which is

3

not shown.: ‘The iremaining digits: areob-
tained from the: numencal reglsters
- What is'claimed is: ;

.1, In a dial’ telephone system, hE plurahty

non-decimal basis, -means : to: sélect -one of
said senders and- means to operate said se-
lecting” means in‘response. to ‘the ﬁlst code
dlglt of & telephone - designation. :

2. In ‘a dial telephone system, a plurahty ’

of 1eg1ster senders <arranged: in - groups.-on
a non-decimal basis, means to select  one -of
said ‘senders, means to operate said select-
Ing:means.in.response ‘to the first code digit
of a'teléphone ‘designation, means to record
the remaining code digits in said sender and
means in: sa,ld sender for making: a transla-
tlon based on-:all ofsaid code:digits.: » "
3. In'a dial telephone! system; a plurahty

of register senders arranged ‘in‘groups :on: a '

non-decimal basis;” means - to select:one of
said 'senders, means to operaté' said select-
‘Ing ‘means in‘response.to-the. first code digit

of & ‘telephone!’ (designation, -and ' means in

said ‘selécting means to transmit 4 dlSCI‘lml-
nating signal to:said sender:: 2% sif

-4, T dial t’elephene systeny, a plurahty
‘of ‘Tegister senders arranged i groups' ona
non-decimal:basis;, means: i comprising -::a
single miotiom selector sswitch: for! selécting-an
idle sender in one of said groups, and:means
to operate sa1d> selector: m :accordance: with

.plm ahty
»'ireglster senders :divided ~into)] groups,
seleetmg means responsive to'the:first: digit
dialed’ for'selecting an:ddle’sender in one of
said groups, said selectma means being:so

‘arranged: that the number- of senders in one

group. can be:increased: at the: e‘;pense of an-

‘other @roup or ' groups.

"6 In & dial telephone syetem, a plurahty
‘'of ‘Tegister senders‘arranged:in: groups:‘on 2
nori-decimal ‘basis; means to - select one of

'said-senders, means to operate said selecting
‘eans'in ‘Tesponse to the first code-digit of
‘a telephone designation, means in said select-
4ng means to-transmit. a discriminating sig-
nal’ t0-8aid “sender, means:ito record thé. re- 215
‘maining’:code:: chglts insaid::sender;: and
‘meansiin:said sender for making :aitransla-
‘tion based on-said: dlscrlmmatmcr signals'in

combination Wlth sa,ld remammg -code
digits. - -

7. In a dial telephone system 2 plurahty
of register senders arranged in" oroups on a
non- decunal basis, means:- to select one of
qfud senders and means to cause said select-
ing means to hunt over thé same ‘group “of
senders in res ponse to the reception of a plu-

‘rality of different first ‘code dlmts of tele-

phone designations.

8. In a dial telephone, system, a plurahty,

of register senders arranged in-thre¢ groups

o

of register senders: -arranged. in: groups on 4 -
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corresponding to:three:groups of first code
digits, meaxis: to-select one of said groups.of
senders and means to:operate,said selecting
means responsive to the reception of any one
of the digits in'one of said three groups of
digits to select an idle sender in the corre-
sponding group of senders... .. . .. -
+9, In a dial telephone system, a plurality
of register senders arranged in three groups
corresponding to three groups of first code
digits, means responsive to the reception of
any:one:of the digits in one of said three
groups to. mark the corresponding group of
seriders, selecting means and means to: cause
said selecting means to select an.idle sender
in-the marked. group..’ - . - .
- '10. -In a-dial telephone system, a plurality
of register senders arranged in three groups
corresponding: to three groups of first code
digits, .a. marking switch, means responsive
to the reception: of any one of the digits in
one of said three groups to cause said mark-
ingswitch to mark the corresponding group
of senders, a selecting .switch, and means to
cause.s4id selecting switch to select an :idle
sender in the marked. group.: .= .. nii
211, In a dial telephone 'system, a plural-
ity. of ;register: senders .arranged . in  three
groups:-corresponding to-thres: groups- of
first::codé: digits; 4 -marking - switch, means
responsive.-to -the reception of any:.-one:of
the- digits in: one: of -said . three groups .to
cause-said:marking:switch: to mark the cor-
responding group of senders, a selecting
-switch, :and: . means- to- cause sdid . selecting
switch: to select-an idle sender. in-the marked
‘group,-and:means ‘in: said marking switch
‘to transmiti a-discriminating: signal to said
sender.’ -irory oot el Do ol
5::12.) Tn-a.dial ‘telephone system, a ‘plurality
of: register senders arranged-in three groups
corresponding to three:.groups of first code
-digits, a marking switch, means responsive
to the reception. of any one of the digits in
‘one of said three groups to cause said mark-
ing switch to mark the corresponding group
‘of senders, a selecting switch, means to cause
said selecting switch to select an idle sender
in the marked group, conductors connecting
-said marking switch with said register send-
‘ers and ‘means-in said marking switch to con-
néct-a charactéristic potential to one 'or more
‘of 4. plurality of said conductors to operate
‘discriminating means in said sender.’ o
13. In a dial telephone system, a plurality
of register senders arranged in three.groups
corresponding to three groups of first code
digits, a marking switch, means responsive
tothe reception of any one of the digits in one
of said three groups to cause sald marking
switch' to mark-the .corresponding group of
senders, a selecting switch, means to cause
said selecting switch to select an idle sender in
the marked group, conductors connecting
said marking switch with said register send-

1,874,684

ers, means in said marking switch to-con-
nect-a’ characteristic potential to one or more
of a plurality of said conductors and a group
of relays-in:said sender respomsive to-:said
characteristic potential. T
14, . In g dial telephone system, a plurality
of register senders arranged in three groups
corresponding -to three groups of first. code
digits, a marking switch, means to operate
sald marking switch in response to a first
code digit, means in said marking switch re-
sponsive to the reception of:any one of the
digits in.one of said three groups to marlk-the
corresponding group of senders, a: selecting
switch, means to cause said selecting switch
to select an.idle sender in the marked group
and a group-of relays in said sender selective-
1y operable in accordance with.the indiyid-
ual position of said marking switch, ;... -
-+ .15, In a dial telephone system, a plurality
of register senders. arranged in three groups
corresponding- to -three:groups of first code
digits, a marking switch having .a plurality
of wipers, a selecting switch having a plurali-
ty of wipers, means responsive to the recep-
tion .of.any one of the.digits in -one of said
three - groups -to.. mark . the corresponding
group of senders, means:to, cause said.select-
ing switch to:select an-idle sender in the
marked group,a.pair of relays:in said sender
and means in said marking switch to connect
a characteristic potential to:one or the other
or;both of a pair of the wipers of said mark-

ing switch and-said selecting switch to operate
one or the cther or both of said relays. .. . -
", 16.. In.a dial telephone system, a plurality
of register senders arranged in three groups
corresponding to ‘threé groups, of first code
digits, a. marking switch having a, plurality
of wipers, a selecting switch having a plurali-
ty .of wipers, means responsive, to, the recep-
tion of any one of the digitsin one of said three
groups to mark the corresponding .group. of
senders, means to cause said selecting switch
to select an idle sender in the marked group,
‘a pair of relays in said sender, means in said
marking switch to connect a characteristic po-
tential to one or the other-or both of.a pair
of the wipers of said marking switch and said
selecting switch to operate one or the other or
both of said relays, a translator switch and
‘means under the control of said relays to con-
trol the setting of said translator switch.
17. In a dial telephone system, a plurality
of register senders arranged in three groups
corresponding to three groups of first code
digits, a marking switch having a plurality
of wipers, a selecting switch having a plurali-
ty of wipers, means responsive to the reception
of any one of the digits in one of said three
groups to mark the corresponding group of
senders, means to cause said selecting switch
to select an idle sender in the marked group,
-a pair of relaysin said sender, means in said
marking switch to connect a characteristic po-
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tential to one or the other or both of a pair of
the wipers of said marking switch and said
selecting switch to operate one or the other or
both of said relays, a translator switch and
means to give said translator switch a pre-
liminary setting in accordance with the op-
eration of said relays.

18. In a telephone system, an A digit selec-
tor comprising & selecting switch and a mark-
ing switch, three sets of multipled contacts in
a level of the marking switeh, marking con-
ductors from said sets to three groups of ter-
minals in the bank of the selecting switch,
three groups of register senders accessible
from the said selecting switch, B and C digit
registering means in each register sender, dis-
criminating means in each register sender
adapted to be variably operated in accord-
ance with the setting of said marking switch
within any one of said sets of multipled con-
tacts and translating means in each register
sender adapted to be set in accordance with
the setting of the B and C digit registering
means and the said discriminating means.

19. In a telephone system, a plurality of
register senders divided into groups, means
responsive to a digit of the wanted designa-
tion to select an idle register sender, said se-
lecting means being effective to select an idle
register sender in a particular group in re-
sponse to digits of two or more values and
means to subsequently transmit to said select-
ed register sender a discriminating signal in-
dicative of the value of the particular digit
dialed.

In witness whereof, I hereunto subscribe my
name this 21st day of October, 1930.

ESMOND PHILIP GOODWIN WRIGHT.



