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STATES PATENT OFFICE

2,390 517 ‘
MULTIOFEICE ’I‘ELEGRAPH‘SXSTEM

AN Y.,a corporatmn of NeW*York
: _App.hcatmn August 2, 1940,:Serial:No.: 3_49 716

10 Claims.

rThxs dnventmn relates An general ito iprinting
telegraph. systems.and smore:particularly to-mul-
«ti-effice systems:including a:main.or.-central office
and:a, plurality ‘of:branch.offices or-stations. .. -

iInitheiprior patentito:Blanton, No.:2i227;121,
igranted: Pecember::31,:1940,:is.idisclosed a:system
jof:ithis:general charadter: 1nawh1ch & sswitching
scenter.or office iremote from (the ‘main office :is
~prowided, - the -switching scenter: being .connected
Jthrough -a :plurality .of separate callmg and :aii-
~swering:trunkswith:the:main:office-and through
sline eireuits  withi:the. respectlvecbranch offices: 6r
sstations. Switching.equipment:.is provided at the
-switching:.center  for -exteniding ‘ealls' from ithe

<main;office:throughithe calhng trunks.to.any.de- :
“sired branch :office,.and for .extending: callstfrom.

sthe sbranch-offices ‘throughsthe -answering - trunk:a
=to:the-main-office, : Theupresent .invenition:in.one
aspect thereof .relatés ito an }mprovement sor
Lmodification:of:‘the.system.diselosed in-said:: sprior
upatent iglthough: certain:features thereof are: not
hmlted torany:particular-switehing: system

: A»prlmary object-of+the- present invention:iisito
iprovide, in a. .System-ofithe.character -described,

-~QOntrol: equlpment associated .with :trunks from ..

=the main.office-to the swztchmg icenter whereby
~said.:trunks smay>be. utilized tin - extending -ealls
either-from the:main. -office: to - ¥ selected branch
~offiee: orwvice:versa.

ZiAnotherobjeet.of-the: mventlon ds:bo-provide
sfacilities «in connection  with \two~way communi-
eation icireuits in - prmtmg telegraph -Bystems
sWhereby- said-circuits ‘mayibe.émployed-not.only
sfor thestransmission .ofsiritelligence-signals,-but
salsodin selecting calling.-and.called stations:to-op-
.eratively.connect the.calling stationsito-the:main
~office;and also-extend-a- call:from the mam orﬁce
tmany desired remote station. :

Wnother: obJect ofthe invention-is-to- promde
i system-embodying.a -number:of trudks.-from
: switching ;.center $0:the main -effice.. control
“ameans iwheréeby-the lowest.numbered-idle: trunks

are allotted to successive calls whereby:the:calls
sare.concentrated at-the main-office-in g-few op-
~erators’:positions:or: .even ene.position: xwhen ‘the
trafiicisilight.

‘A*Stlll further.object.of:the invention isto-sim-
Aphfy and 1mprove -the sapparatus: -employed - -in

switchmg calls:in- 4 system of :the -charactér -de-

scribed and to-guard agamst fauléy- operatmn as-

wa- result of- momentary failure of -power or -other
d1sturbances whmh cannot be entlrely prevented
“in actual practice ‘

. Qther. objeets and gdvantages of ‘the, invention
wxll appear from the following description of the
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prefem:ed embodlment thereof .shown in:the. ac-
‘companying idrawings, ;the «sevetal figures .of sthe
drawings when:takenitogether. constxtutmg*a cu-
cu1t diagram of a complete:system. = . .

-5 ' Referring ito:the drawings,:printers klu :and M
-atiwo operdtors’ positions atithe:mainioffice:are
.assoc¢iated’ with .trunks 20 ::and 2I:Yespeetively.
~The:4runks 20 and 21 :extend to sthe :switching
sstation:which; for exaniple,imay-be:located mear

:10.a group -6f branch ;offices ‘or:stations.of .whick

stwo are represented :by :thé printers 30 atid «34,
“Pig. 2.7 Printers -30 .and :3l :representing :two
~branch -offices /are .connected :to :the:switehing
.cetiter or-station by the:line .circuitsi32 and:33.
“The:system:is;arranged.to: promde twosway com-
-munication :between the shain-office:and:any.of
ttie ihranch -offices..or .stations. » The trunks:i20
and 2l represent:a number of trunks sufficient:to
:handie the imaximum :traffic “to: and;from :the
“branch offices but:less-in‘number than: the itotal
~number of “branch -offices, isince::the :switching
‘equipment ‘at the switching :office. may :conneet
-any main officé:trink-torany branch'office: while
“a calliissin progress: andirelease<the: strunk when
sthes-call’ has+been -completed. " ‘The :switching
: equipment: assoclated W1th the : runk 220 -1
adapted iforuse ‘either «in -extending »calls *froin
Lthe main office to a:Pranch.office ‘of inanswering
scallsifrom ‘the branch .office;~whereas ithe trink

.307%1 is:ah-answering-trunk used onlyin.answering

calls from the branch. offices. +Thig illustrates
the- ﬁex1b111ty .of the systemiin«that-only suficient
.eqmpment need be .provided’:for ‘handling ithe
’~trafﬁc and the number of trunks requlred is .re=-
sduced by utilizing: certaln trunks-as both:calling
“.and -answering trunks. -Obviously -all -of «the
“trunks:might be:of this type if desired.
{Tn order 46 initigte 'd ‘call ‘to “a -desired ‘branch
office; “for -example, that represented “by ithe
printer "30,’ Fig: 2,:the-main-office operator .closes
“the'key 44 ahd then- -actuates<the: unpulse {rans-
m1tter ‘or ‘dial- #3+in‘accordance ‘with ‘the mumber
».-of ‘theé'wanted office. ‘Relay-4 is normally Tocked
up-in series - ‘with’ the ilitie ¢ireuit 20, the ‘circuit
<1nc1ud1ng the: wmdmg ‘of-relay- 4, the right hand
?armature -and- front contact .of “said -relay, the
right’ hand- ‘outer: armature and ‘back ‘contact -of
srelay (5, cotiductor-20;- theleft: hand dinner-arma-
ture e.nd ‘back ‘contact :of - relay 4, the winding
of ‘;polar ~relay 42, the normally .closed make-be-
“fore-break contacts -associated ‘Wwith - the  right
-hand’ .outer armature of relay- 43, res1stance 448,
~the’ right- hand | armature and back ‘contact of
-relay 45, and rectifier 48:to grotnd.” The- Fecti-
“fier ‘46 being poled ‘to conduct current whén-its
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ungrounded side is connected to positive battery,
current flows through the above-described cir-

cuit to hold relay 14 energized and to hold the
armature of polar relay 42 in engagement with.

its left hand contact. The armature of relay 42 -

is biased so that when the polarity of the line
circuit 20 is reversed or when no current fows
through its ‘winding, sa1d armature -will engage
the right hand contact of said relay. = '

When the key 12 is closed as described abave, a.

e . 8,300,517
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circuit is closed through the winding of relay 45,
the contacts of key 12 and the left hand armature -

and front contact of relay 14 for energizing relay

15. The energization of relay 15 closes through - -

its inner right hand prellmmary make contacts’
& holding circuit for relay 14, and at its r1ght‘,
hand outer armature transfers the line circuit

from the winding of relay 'i4 through the off- -

normal contacts of the dial 13 and the operating .

magnet of the printer {0 to negative battery, thus
causing:a reversal: of the polarity of the line con-
“ductor:20.: "A circuit is also closed through. the
~left ‘hand -armature :and front contact of relay
" 15 to light the “busy’ lamp: {6. .
Upon the  reversal-of the potentlal apphed to
the trunk 20 the line ccurrent is reduced because
-of the rectifier 46:in series with the line circuit,
and the armature of relay 42 moves into engage-
ment:with its right-hand contact, thereby closing
the circuit of slow release relay 41 and opening
- the circuit of slow. release relay 48. The contacts
.of relay 42-are connected, as shown, to the oper-
ating magnets. of the selector switch 50 and the
minor switches 51 and. 52 to directively control
- said switches in response to the operation of ‘the
dial 13 in substantially the same manner as dis-
closed in the above-mentioned: Blanton patent.
When' the: dial 13 is turned; the off-normal con-
~tacts 19 open and remain open until the dial has

. returned-to-its normal-position.. When the dial

is' released, the dialing contacts transmit a series
~of positive impulses over ‘the line circuit. to oper-
ate the armature of relay 42 into engagement
. with ‘its:left -hand contact. one or more. times in
~accordance with the number: dialed. When the
line circuit was initially opened, the release of re-
-lay 48. closed the circuit -of the rotary: magnet of

~.the minor switch 51, thereby stepping the wiper -

-iof: sald switch-into engagement with its-second

.contact .connected to the. rotary magnet of the.

mmor switch 52.

-Thus, the:first number dlaled operates the ro-
tary magnet of:the switch 52 to step the wipers
of said:switch into engagement. with either their

-second- or’' third contacts, depending upon  the
number of current impulses. transmitted, . and
thus select either the upper switch wipers 53 and
53a or the lower switch wipers 54 and 54a of the
selector §0..-In this manner. an ordinary one-

hundred- point -selector, switch 50-may be em-.

ployed to select: more than: one hundred and as
- many-as two hundred branch offices or stations.
At the -end of :the first digit of. the. number
: dialed, the release of relay 48 which was operated
‘ by the first dialing impulse, recloses the circuit
-of the:rotary magnet of the minor switch 51 and
. the, wiper -of .the said switch is-stepped. into en-
-gagement with its third: contact, thereby closing
- the cireuit- through the rotary magnet of the se-
lector switch 50.
. the wiper .of the minor switch 51 takes another
_step to. close the--circuit to the: vertical. magnet
-of-the selector switch: 50, and th1s magnet re-
.sponds to the thlrd dlglt dxaled As soon as the

selector switch. 59 takes its-first step, the. off-,

At the end of the second digit,.

20

25

30 .
-are. associated with the branch: office printer 39,
~Fig. 2... It will be noted that-after the:last digit

40

normal contacts 55 are closed, but the slow ré-
lease relay 47 holds its contacts open during the
dialing operation and thus holds open the cir-
cuits of the release magnets through the off-nor-
mal contacts 55 of the selector switch and the
off-normal contacts 56 and 57 of the minor

.switches 51 and 52 until after the call is released.

The oﬁ-normal contacts '58 ‘of the minor switch

51 close ‘as soon as the selector switch is seized
.and connect ground through the conductor 59

for energizing the relay 61 which serves to pre-

‘vent the answering equipment associated with the

trunk 20 from answering any succeeding call from
a branch office while the trunk is in use, in a

“manner to be described below. It will be appar-
" ent that this'is necessary since the trunk 20 is

already busy as it has been seized by an operator
at:the .main office-for the purpose of extending

.a_call to a wanted branch office.

"The detailed -operation .of the selector switch:

~and the way in:which the busy or idle condition

of .the called line is:tested..and: the:connection
made if it is idle are substantially the same-as
described in the above-mentioned Blanton patent.
Referenceis therefore made: to said patent for
a fuller description of these and:other details not
fully described herein. - It may be assumed that
the wipers 53 and 53¢ of the selector switch are
stepped by the operation of the dial-13.into en-
gagement as shown with the-bank contacts:which

of a number of the called-line has been dialed, the
wiper of the minor switch 51 is stepped. into. en-
gagement with its fifth contact, thereby closing
a.circuit from positive battery through the wind-
ing of relay 48, the wiper of the minor switch 51
and the winding of relay.45°to ground Wheréupon

. sa1d relays become energized.

“Each branch office or.-station has: assoc1ated
therewith- two control relays corresponding to the
relays 62 and 63 individual to the line circuit 32
extending - to the:selected office. - As shown in -

Fig. 2,-a pair of similar relays 62a and 63a are -
_associated in a similay way with the line- circuit

33 to a second -branch-office. - Since the circuits
and ‘eonfrol. equipment of all'of the outlying sta-
tions are similar, the operation.of the system will
be clear from a description of the steps involved
in extending calls to and from one station. ‘Re-
lay: 63 is normally energized in series with the
line: circuit 82, positive battery being. applied to

- said line circuit through the winding of said relay .

60

- the left hand inner.armature of relay 62.
~branch office a polar: relay- 10 and resistance 71

and the normally closed contacts associated with
At.the

are: connected in series relation with: the printer
magnet, the keyboard contacts of the printer 30
and- the ‘line -circuit. . When positive. battery is’
applied to the, line. circuit 32 -at the switching
office .as. described; current flowing through the

~winding of polar relay: 10 holds the contacts of
.- said relay open.

When. the: selector switch wrpers 53 and 53a

. engage the terminals of the called branch office,

a circuit is closed from ground through: resist-

- ance 49, the winding of marginal relay 43, the left

70

.-hand armature and front contact.of relay 45;:the
.right: hand wiper of, the minor switch: 52 whlch

is-in’ engagement with its second contact, switch
wiper 53, conductor 64.and the winding of relay

-82-to battery Whereupon relay 62 becomes -ener-

gized. The energization of relay 62 mterrupts

.the above-described circuit of relay 63.but main-

5

tams saxd relay energlzed throurrh a cxrcurt m-
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Jehuding cthe i inner left;dianid s ardture. 6t wrelay

storgramd, . ‘The:energiddtion:of relay:62:fur-
ither extendsithe lineicireuit ifrom:the s printer:30
~throughsthe detthand: outeriarmaturesand:front

ieoitzet: relayi62, rconductor 365, wiper:53.of :the .

sselector sswitch 350, deft Thand »wiper-and second
~eontdcettof ;the iminoriswitch 52, :the rightrhand
woliter farmature; and i make scontact :of relay 343
sthirauih rthesabove<desctibed i trunk cireuiti20:to
~negative shatteryatcthe printer 18 :atithe:main
Zoffiee. ;{Thus, the iline:circuit «is zextended -from
~thesmainioffice sprinter. 10 :ito ithe sprinter 30 sof
tthe branch: effice;and ithe:polarity :of ‘the current
sappiied:to:the polar; relay:10:atithe branch:office
“isisraversed.{Therefore,;théspolar relay.icloses:its
seontacts.! in response rto usaid creversal, ithereby

cHghting dhe ¢eall”lamp 12 wn scireuit. withssaid
ccongacts,

‘When stheattendant at the -branch
.fftice responds:to said eall;theiswitch T3:may:be
solosed:toishort=circuitsthe ;polar; relay:10:iandex-
irguishithe Yeallslamp 12. ~The.printers:10 and
i8@:aresnow: connected: in:series:relationzand two-
iwayrcommunication :may:be :carried ‘onibetween
wthiermatn ‘office:and: thebranch: ioffice; . If.the
ySelecbor switch :50 Hhad (been iactuated : intoen-
.g&gement withsothersbank cantacts, forexample,
these:corresponding to:the;branch cffice:at:which
sthei printer:3 l:isdocated, the call would-have been
sextenrdedido: saidrbrancheoffice if idle: in: precisely
:theisame smanner:as 'described above, bul under
ithe eantroel-of relays such asif2a: and=63a assocl-
~abed with such;otheroffice.

:If thezselected branch:ioffice xweze busy \When
mtch wipers:i53:and:§3a ‘engage the bank con-

stacts crepresenting : $aid . ioffice, sthe rcontact zen-

zgagedsby the winer:53d would-haveheen.greund-

ed either.throughianotrer selector switch:similar
«to-the selector switch:b0:but individual to:ian-
sother trunk: similar ;to: the: trunk-20;-or:the:con-
=ductori 64 would be:grounded:by the finderiswitch .
+whichhad. connected said office for:azprevious

"‘;,ca;ll-.;in ia 'manner-to besdescribed. {The :ground-

+ing iiof ;the ;wiper s583¢, -when rconnection :is -af-
stempted :to ‘a:busy line:as pointed outiin:the

:abovesmentioned - Blanton cpatent, sprevents: the :«

smarginal; relay 43 iconnected . to:ground:in series

wwith ‘resistance: 49 from: operating:in:the:manner
‘~described zabove.

“Thus, since.the:relay-43 does
fnot senergize when ithe wanted./line -has been

sreached, thedine circiiit'is-held;open: at-the outer:

-right hand:armature of: said:relay, ‘and. a busy
zsignal is connected: 1o the :main officerfrunk ;20
ithrough!the normally:closed:contacts associated
iwithi:said .armature; of ;relay 43::and -the right

“Yiand:armature of the:front: contact of relay-45..:

2Thesbusy signalimay:besa code ror ia.series: of
~impulses :which:.operate .the -printer: 40. -of - the
vmain-office :to. mdlcate that “the ;wantéd line:is
nbusy

“iAtitherend:iof .o :call;the mam ofﬁce operator,

-restores:thie-key 12, ‘thus releasing: relay. 15 and

“transferring sthestrunk:-or: line:.circuit :20 from

snegative battery at the:printer 10.to:positive:bat-
-tery through the wiriding of ‘relay:t4.:The;re-

versal -of polarityon the:line.20: operates the ¢

Carmatire;6f:polar relay:42 ‘in:ithe;line: circuit
nto engagement SWithi vits - left “hand:.contact.
iy rhen the'slow release relay-47 releases:its arma-
“turel ¢ircuits are closed from: ground through:said
“grmature’and -back contact .and the: off~normal
~contacts-of switches 80, 51:52:t6the releasemag-
-nets o said-switches. :The sw1tches are thusre-
“stored to ‘normal; interrupting the:circuits of:re-
lays 145 “1.'62-and 63. “These: relays with:the

:10

15

20

26ffice.

srélayi63:remainsilogkedup: chrough sthe normally
tclosed:contacts-of ‘relay. 62:inisseries relationswith,
ithelime.cireait, 32 $oithe branch-cffice-or:station.
=If isaid sbranch coffice <or istation :‘desires sto
wmake sa s64all. ito :the main ioffice, ithe : eperator
-or sattendant <éloses :the ikey: 13 <to :short-cir-
~euit :the s winding ~of srelay 30 :and «presses zone
rof : the ikeys: of © the Keyboard -printer 30, " The
-gpersition of:any of saidikeys:causes a:momentary
-interruption: of keilineicircuit:32. and this:re-
‘leases-relay. 63 :which!isin sseries: relationwith
~sajd Jdine seireuit. " 7The inner:armature and:back
seontact ofirelay:i63 closes a.short-circuitthrough
sthe:right hand.armature :and:back contact.ofire-
1lay <62 saroundither winding..of relayc63-and: the
slatter :remains:deenergized: afteri the (hnef g1mu1t
is reclosed.

Thesdeenergizationsof:relay:63:starts: one ofithe
step=by+step - finder : switches .shown sin zFig, 4
thunting ‘for:the:line ecircuit:of! the-calling:branch
=As :ghown; sthe “finder sswitches' :of itwo
smain s¢ffice ttrunks swhich thave ' the:bank 2con-

" itaets thereoi: connected to:a:group.of soffices:in-

.25

430 =

s
ot

scluding :the ‘onesreferred: to:above :are:indicated
sat 118 and €17, Fig. 4. :It:is. assumed:that: the
‘number:6fibraneh officesrexceeds the number of
‘contacts gvailablezin the~finder: switches: T8xamd
=17 and“tl*ereforevdupheate switches:16a:and:¥la
afe prov1ded for « connecting “the ~corresponding
truhks Ho-istill zanothier: group fof ihranch -offices
Lor stations. . tAdditional finder switehes may:he
Jtilizediin-g:similar-manner-when:the numberof
rhraneh - offices vexceeds “the «capacity ‘ol ihe
.gwitches shown. /A igroup. comtrol switch ssuch
~gs “the~switch 180 T Fig.73,:is..employed ftoiselect
“the partictilar finder switéh: having-access tozthe
sealling: breneh soffice. . * Sinrilar :group ¢control
.switthesc80a-and>88b: ef: other-main-office’trunks
sareishowniin Fig. 5 4nrorder: to: show+how:the

40 “contacts and -corntrol -circuits of the ‘respective

43

50

ot
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60
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switthes - -are -operatively' conmected -together.

sAmother step-bysstep rotary allotter-switchs81is
:41s0 provided “to: preselectithe main. office trunk
cand’ therehy:distribute: calls “from’ ibranch -offices
4o idle main ofﬁce trunks:and:to insure that eath
isuceesding edllis'directed tothe lowest numbered
“main-ofice-trunk-which'is idleat- the: moment.
“This’ concetitrates: the branch-séffices¢allsiinithe
lowest position or positions of the :main.-office.

"The'deenergization-of- relayx 63:as described re-
~moves* ground ipotential from-the first bank con-
“tacts-of the first-levels .of: switches:16:and ‘TT:to
“indicate that the-cdll is ‘from-the-office- corre-
.sponding to-said-contacts through-a -circuit:that
‘may-beitraced: from‘said ‘contacts, ‘through: the

:conductor:85; the ‘outer-armature and front con-
-tact-of-relay .63, ‘conductor> 86, the third-switeh -
‘wiper -of:the- °W1tch :66-in-engagement - with its
‘Arst-contact-and the switehi87 to-ground. *The
:switch:66: is- provided for-a-guard function: toibe
‘described -in :detail  hereinafter .and “the::wipers
thereof normally: remain continually’ in:engage-
amentisith: their:=first bank-contacts. It may:be
scut olitrof:service: when ‘desired by: means: of-the
sswitch 81. “When the switch:81:s operated to:its
-glternate position;:ground is‘applied: through! the
rcoriductor: 86:t0-the outer armatures-of; all of‘the
“line: relays63, 63a, et .cetera.

“When : relay:: 63 "becomes ideenergized : as “de~
,scnbed ‘the:ground is-extended through said right
-hand:-armature:-and: back:contact. of zsaid:relay,
sconductor:88:and the-winding-of-relay:98:to:bat-
:tery,-whereupon relay:8% becomes energized. "The
.energization “ of urelay!:90 scloses+q eircuit*from

exceptlon of-relay 63-are restored tonormalrbut (7o sground:through the:armdaturesand: front-contact




4

of -said relay, conductor 91, resistance 82, the
-winding of relay93; the interrupter contacts and
stepping magnet of the switch 81, the right hand
outer armature and back contact of relay 41 and

the left hand armature and back contact of relay

(4]

.61.to battery whereupon relay 93 becomes ener-

gized. ~The energization-of relay 98 further re-
moves .ground applied through its armature and
back contact and the conductor 95 to a bank con-
-tact, in this instance the first bank contact, asso-
“clated with-the first switch wiper or the group
:switches 80, 80a and 80b, whereby the group con-
trol switch associated with the first idle trunk is
-able to select the particular finder switch, such as
16 or 16¢ of the main office trunk 28 controlling
the ‘group of lines in which the call has been
initiated. - .
" The switch wipers of the allotter switch 81 are
in engagement with their first bank contacts if
.the main office trunk 20 is idle.. As the several
trunks to the main office are seized for extending
calls between the branch offices and. the main

office, the wipers of the switch 81 are stepped to -

direct:succeeding calls to idle trunks in a manner

to be described. = Assuming that- the trunk 20 is
-dle, a circuit is closed upon the energization of
‘relay’ 93 from battery through the -right hand
armature and front contact of said relay, the
“third switch wiper of switch 81 and its first bank
.contact, the fifth right hand armature and back
contact of relay 41 and the winding of relay 96
to ground, whereupon relay.96 becomes energized.
Upon the energization of relay 96, a cireuit is
closed from battery through the outer armature
and front contact of relay 96, the interrupter con-
tacts and stepping magnet of the switch 80 and
the first ‘wiper of said switch to ground through
‘the contacts ‘of relays corresponding to relay 90
-associated with the groups of lines in which the
particular calling line is not located. When the
.Wipers.of the group control switch 80 reach the
position shown in - which there is no ground on
the bank contact engaged by the first wiper of
-sald switcll, relay 81 becomes: energized through
‘the inner.armature and.front contact of relay 96
in -series relation with the stepping magnet of
said switch, but the current traversing the step-
ping ‘magnet is reduced to such a value that the
switch is not stepped. -

"Upon the energization of relay 97 a circuit is !

.completed for operating the finder switch 76 to
start -hunting the trunk contacts of the calling
branch office if.the switch wipers are not already
engaging sald contacts. -As already described,
the:deenergization of relay 63 removes. ground
from the first bank contacts associated with the
“first switch wipers of switches 16, 11, et cetera.
If the switch wipers of switch 716 had been in
engagement with other bank contacts, ground on
said contacts connected through the first wiper
of said-switch, conductor 99,  the third switch
wiper of the switch 80 and its first bank contact,
second right hand armature and back contact of
relay 41, the inner armature and front contact of
-relay 97, second switch wiper of switch 80 and
its first bank contact, conductor 180 and the step-
ping magnet and interrupter contacts of switch
16 causes the switch to step until it reaches the
contacts. of the calling branch office. - When, the
wipers of the switch 16 reach the position shown,
a circuit is closed from battery through the step-
ping magnet of switch 76, conductor - 100, the
second switch wiper of switch 80 and its first bank
contact, the inner armature and.front contact,
and the middle armature and front contact of
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relay 97, and the winding of relay 41 to ground,
-whereupon. - relay. 41 becomes  energized and
‘through its second right hand armature and front
‘contact -and . conductor 99 -applies ground  po-
~tential to the first bank contacts of the first

levels of switches 16, 77, et cetera -to. prevent
any:other finder switch from seizing the termi-
nals ‘of the line which has been selected by

+the finder switch:16. The energization of irelay

41 . interrupts ' atits fifth right hand- arm-

-ature and back contact the circuit of relay 96 but

relay 97 remains.locked up through a locking cir-
cuit including the inner right hand armature and
front contact of relay-41, the middle armature
and. back contact of relay 103, and the outer
armature and front contact of relay 971 to positive
battery. The energization of relay 41 also closes

‘& circuit through its fourth right hand armature

and front contact from ground through the wind-
ing:of slow-to-operate relay 104, whereupon relay -

104 becomes energized. 'The energization of relay

41 -further interrupts momentarily the line circuit
or trunk 2§ to the main office at the inner left
hand armature and back contact of said relay
thereby releasing the normally energized relay (4
at the main office to initiate a call to said office. -
Whien relay 14 deenergizes, a circuit is closed from
ground through the left hand armature and back
contact of said relay for lighting the supervisory
lamp i1.  Relay 14 further extends the trunk cir-
cuit 20 through the right hand armature and
back contact thereof and the contacts and oper-
ating magnet of the printer 10 to negative bat-

-tery so that the printer is operatively ‘connected

in-circuit and the polarity of the source of current

-connected to the trunk 20 at the main office is
~changed from positive to negative. .-
- 'The energization -of relay 41 further

closes 'a

cireuit from ground through the third right hand
armature and front contact of said relay, the
fourth switch wiper of switch 82 in engagement
with its first bank contact, conductor 4086, second
switch wiper of switch 76 in engagement with its
first ‘bank contact, the conductor 167 and the
winding of relay 62 to battery, whereupon relay 62
becomes energized.  The energization of relay 62
disconnects the branch office line circuit 32 from

the winding of relay 63, and opens the short-cir-' -

cuit around the winding ‘of relay 63 whereupon
said relay becomes energized through a eircuit
including theleft hand inner armature and make-
before-break contact of relay 62, thereby opening
the start circuit for the line finder equipment at
the outer armature and back contact of relay 63.
Relay 90 becomes deenergized ang applies -ground
potential through " the conductor 85 to the line
terminals of the first level of group control switch-

"es 80, 80a and 88b. The deenergization of relay

98 further opens at its front contact the circuit
of relay 93 and relay 93 becomes deenergized: Ré-
lay 93 may. also be released by the operation of re-
lay 104 as described, since ground potential is con-
nected through the left hand outer armature and
front’contact of relay 184 to the left hand ter-
minal of the winding of relay 93."

- ‘When the polarity of the main office trunk 20

is reversed by the deenergization-of relay 14 as

-above described, the contact of the armature-of

polar relay (09 having its winding in series-with
the line circuit is actuated into engagement with
its right hand contact, thereby closing a.ecircuit

-from ground through said contact, the second left

hand armature and front contact of relay 41 and-

‘the winding.of relay 103 to battery, whereupon
“relay 103 becomes energized. - The energization Qf
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relay* (93-short-cirenits the winding- of polar -re-
1ay 189 through its outer armature-and front-con-
tact and the rectifier 12, and cleses a'holdmg
‘gircuit forrelay &1 which may’ be-traced through
‘the'innerarmature and front contact of relay: 103,
‘the seeond ‘wiper-ofswitch/80 in engagement w1th
‘its Prst bank ‘contact, conductor M0 and theop-
erating magnet-and-iriterrupter-contacts’ef switch
‘T8 /to ‘positive “battery. - The -resistance of - this
winding ‘of ‘relay-41 is sufficiently large:to prevent
-switeh 16 from stepping. “Tt will' be'noted that re-
Jay-81: connects-positive battery through its'inner
Jeft'hand armature and front contact'tothe-wind-
ing: of polar rélay’ 42 thus'holding its ‘armrature in
-engagement withiits left' hand-eontact -and-main-
taining ‘the ‘branch cfice selector %9 and- asscei-
‘gted-equipment in -the “idle condition. The ‘main
dffice trunk 20 isnow :eenniected through the ree-
tifier "£F2; the ‘outer armature ‘and front e¢entact
of relay’ I83 ‘the léft ‘hand ‘inner’ grmature -and
‘front eontact of rélay 'F04, thefifth wiper-of eon-
trol switch 89 in:engagement with ‘its ‘first bank
contact, tenductor - #10, the ‘third ‘wiper -of' the
finderswitch 16 in<erigagement with:its first bank
contact, and :the ‘conductor 1 #l ‘o “the “branch
- pifice’trunk 32 so that ‘the ‘printers 10 -and 30 at
the main and branch-éfices, respectively,: are: -
terconnected for two-way commumeatmn “The
-operator-at-the mdin office notes the lighting of

the tamp £T:and transmits’ “GA” (go ahead) “to w

the braneh office:to indicate! that'the-edll has'been
switeched ‘throughand ithe -‘branch. omce epera,tor
may commence to:sent.

At the end of the call the operator at: t.he nmrain

office :presses ;the :push button or .release key. 18 a5

whersupon’a circuit is losed through the contacts
of said: key and ithe winding of 'relay 4 foren-
ergizing saidirelay. *iRelay :t4:hecomes-locked tup
in‘series relation:with the line-cireuiti20:and posi-
tive:battery, thus reversing -the polarity of : said
trunk; and .opens the:circuit of :the supervisory
lamp 11, ~The:reversal:of the polarityefithe. line
or:trunk.circtiit 20:enerzizes the :windinguof.relay
189 since said -winding:is:not: shert-circuited by
the-circuit including:the rectifier :#12:forithis'po-
larity, -and.the:armature:of:said relay is:actiated
into rengagement: with iifs :left “hand -eontact ‘to
open the circuit through sits:right ‘hand.: coritact
and the winding:of.relay:143. - Relay:1083ibecomes
deenergized-and:opens "the-holding: circuit-af.re-
lay-4 | .whereupon said.xelay is released and. the
finder switch contrél-eguipment:is:restored to:the
idle condition. The:opening of the circuits of re-
laysi62:and L04:at-the third-and fourth right hand
srmatures: and - front :contacts of ‘relay &1 .causes
said relays to:be deenergized. Upon the deener-
gization of:relay: {04, the maim:cffice trunk 20 may
be:seized: for: a-subsequent «call'under .the ‘control
of .the allotter:switch:81. Fhe:release of relay:62
recloses:the Iine cirenit 32:frem:-the branch -office
in-series relation :withithe normally: energized:re-
lay :63; rendering :the braneh-office :available : for
calls through the switching center.

_The’ allotter:switch 81 is:provided with driving
éireuits ‘as indicated:including .econtacts of the re-
" spective slow:operate:relays:i 84 individual: to: the
respective main office trunks wheréby the aHotter
switch:invariably :steps to'the contaets represent-
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mg ‘the lowest numbered main office trunk. “When -

the respective trunks-are busy,:the-contrél relays
10k, “104q, - 184D, et cetera, are-energized and cir-
cuits are closed-as shownfrom the ground through
the ‘outer ‘1éft hand ' armature: and “front contact
of ‘relay ‘104 -and the otter right hand -armatures
and‘front contacts -of relays 104a and’104b to'the

W

s

correspondmg bank contacts -of ‘the first level of

‘the-altotter switch ‘81, and the’ lower interrupter
‘contacts-and ‘the’ steppmg magnet of said ‘switeh
‘for: energ:zmg ‘said stepping magnet; whereby ‘the
-wipers-of ‘the switch step-over the ‘oank- contacts

of busy-trunks.

In the-case of the combmed calhnv and an-
swering’ trunks; such -as 29, the ‘relays- &1 operate
‘as-described: above when the trunk is seized-at the
‘main -office; ‘and & circuit “is- ‘¢losed ‘for stepping
the allotter switch 81 as-shown at'the inner ar-
mature-and front eontact of the rela,y 61 individu-
‘2l to the trunk '20. -On the“other hand, if‘the
wipers-of ‘the allotter switch 81-are- resting upon
bank ctontacts of -an-idle ‘trunk ‘higher than:the
first trunk and the first trunk’ becomes idle, driv-
ing circuits- are closed for-the- ‘stepping ‘magnet
of “switch “to ‘§tep “tHe -wipers over both husy- and
idle trunks back to  the first trunk. Similafly, if
the switch wipers-are in ‘engagement with-a trumk
higher than :the “second ‘trunk, and the second
trunk becomes  idle, the switch wipers ‘will ‘he
stepped 'into engagement with sdid second’ trunk
if the first trunk is busy. -Assume for:example
that relay 104.is ‘energized indicating thatthe' first
trunk is busy, that the switéh wipers of the switeh
81 are 'in engagement ~with their’ second bank
contacts representing ‘the ‘second’ truik“angd the
first is’ released by ‘the main office operator 50
that it is available for thenextcall.

Relay 104 becomes deenerglzed when tne trunk
circuit ‘is released Whereupon 8 -circuit is closed
trom ‘ground ‘through ‘the right harid ‘armistiie
and ‘back - contact” of ‘relay 104, ‘the r1ght ‘hand
otiter -armature and “back contact ot 61, the
second ‘wiper of switch 81 ‘in ‘engagement  with
its'second bankcontact, 1€ft’ hand armature ‘and
back contact- of ‘relay 93, -stepping Tagnet and
lower -interrupter. contacts- of ‘switch 81, right
hand otter armatiire ‘and back contact of ‘rélay
41, and ‘the left hand armature and back contact
of relay 61 to battery, The ‘conttact of rélay 93
just-referred to prevents-stepping of the allotter
switeh in“case the ‘first trunk is released after
relay ‘93 -has-operated ‘to cause ‘an- idle trunk ‘to
be -seized.. ‘It will be- apparent that as -the first
wiper of: the allotter switch engages its bank €on-.
tacts - corresponding to-busy ‘trunks, the- eircuit
of 'the stepping- magnret of said switéh is: closed
through the respective bank econtacts of the’ “frst
level ‘of “the 'swité¢h to: pround at ‘the ‘armatures
and ‘front cotitacts of ‘rélays ‘104, ‘104, 104D, gt
cetera.” ‘In ‘this ‘manner ‘the allotter -switeh “is
stepped: over ‘the 'busy trunks. ‘Assume, ‘however,
that relay 104b is deenergized indicating: that ‘the
third trunk 'is idle, ‘and ‘the first trunk is’also
idle.  "In ‘that case ‘another c¢ircuit for: the gstep-
ping ‘magnet ‘is -¢losed through the ‘1eft “hand
armature and ‘back contact: of ‘relay - 93, ithe
second ‘wiper of -allotter switch- 81 “in - engage-
ment with its third bank’contact; conductor: 118,
the right-hand inner armature- and-front-contact
of relay-104¢a, conductor {45, the right hand outer
armature ‘and back ‘contact of relay: 61 since the
Frst trunk is idle, and the risht hand -armature
and ‘back contact ‘of Télay 104 to ground. “The
addttional relays 104 -associated with-idle trunks
are “similarly ‘connected ‘to -each -other - ‘and’ 'to
contacts ‘of the switch 81 to-effect the' stepping

of the switch wipers back to ‘the ‘position shown

Where ‘the-switch stops stepping and thereby pre-
selects the ' lowest numbered trunk for the hext
call:: Similarly‘if ‘'the first-trunk -was in use’ at
the momerit-and the seeond ‘trunk was- idle, ‘the
cirenit of ‘the *stepping: ‘magnet-to ‘the leéft hand
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. outer armature and front contact of relay 104 or

the right hand inner armature and front contact

of relay §1 will cause wipers.of the allotter switch
to be stepped to their second bank contacts, even
though the switch wipers are in engagement with
the contacts of a higher numbered  idle trunk,
ang the second trunk will be preselected. '

If the answering trunk 21 is allotted to a call
by the allotter switch 81 because of the fact that
the previous lower numbered trunk or trunks
are in use, the energization of relay 83 as de-
scribed above subsequent to the initiating of the
call from a branch office, will close a circuit
through its right hand armature and front con-
_tact and the third wiper of the allotter switch
81 for operating relay 96¢ in the same manner
as relay 96 is operated when the first trunk was
available for the call. The energization of relay

96a renders the group control switch 80b oper-
ative in the same manner as described above.in
connection with the group control switch 80 as-
sociated with the first group. Thereupon one of
the finder switches T1, T1¢ would be rendered
operative to connect the calling branch office to
the switching center. The operation of the con-
trol relays associated with the trunk 21 would
be effected in substantially the same manner as
described above in connection with the control
relavs associated with the trunk 20. Momentary
interruvtion of the line circuit 21 would release
relay t4a at the main office whereupon the printer
11 would be connected on the line circuit and
relays 42a and (03¢ would be overated and the
printer | connected to the printer at the calling
branch office. At the end of the call the oper-
ation of the push button or release key 18a dis-
connects. the printer Il from  the line, ex-
tinguishes the suvervisory lamp. 17a and causes
the release of the switchine equivment at the

switching center in substantially. the same man-
~ ner as described shove in connection ‘with the
main office trunk 20.

In accordance with another feature of the. in-
vention g step-by-step switch 66 is provided to
prevent faulty operation in response to failure of
power at the switching center.
feature are presented herein, this feature being
claimed in a divisional application. - Since it will
be apparent that a call is initiated from each
branch- office by deenergization of the normally
energized relays 83, 63a. et cetera, and said relays
when released close a short-circuit around their
own windings, if there is even a momentary power
failure resulting from power line failure or Hther
causes, all of the relays 63, 63a, et cetera would
be released. When power was ‘Testored = the
switching equipment at the switching. center
would attempt to switch through calls from each
of ‘the branch offices of which there may be a
considerable number.. All of the trunks to the
main office would be. tied up until each call was
answered and released in the usual manner. In
order to avoid this difficulty, a relay 125, Fig. 4,is
provided which- is connected directly across
the power terminals and is thus normally con-
tinually energized. When 3 power failure oceurs,
relay 126 becomes deenergized and closes a short
circuit from positive battery through a resistance
126, the inner armature and back contact of re-

lay 126, the second switch wiper. of the rotary.

switch 66, and the contacts of switch 87,-to pre-
vent the relay from becoming energized . when
power is restored to the switching equipment. A
circuit is also closed upon the deenergization of
relay 125 from ground through the outer arma-

No claims to this -
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‘ture and back contact and the first wiper of switch

66 in engagement with its first bank contact -for
stepping said switch as soon as power is..re~-
stored. As soon as the wipers of switch 66 are
stepped into engagement with their second ‘bank
contacts, relay 125 becomes energized and closes
a stepping circuit for the switch through the first
wiper and the remaining bank contacts engaged
thereby and the outer armature and front con-
tact of relay (25. In this manner the wipers of
switch 66 make one traverse as soon as power is
restored to the equipment. The third wiper of
switch 66 immediately opens the circuit through
the first bank contact thereof which is ‘multipled
to the start circuit of the finder switch. equip-
ment, thus preventing placing of any calls until
the switch returns to normal. - Circuits are also
closed through the second and third wipers of
switch 66 and their respective bank contacts for
momentarily -operating relays 62, 62a, et cetera,
thereby removing the short ¢ircuits around wind-
ings of associated relays 63, 63a, et cetera, and
permitting said relays to be reenergized in. series
with the respective line circuits. In this man-
ner the system is restored to an idle or inopera-
tive condition in readiness for placing of subse~
quent- calls from the branch offices in the usual
manner. : : :

Various modifications of the embodiment of the
invention specifically described above will occur
to those skilled in the art and may be made with=
out departing from the scope of the invention as
set forth in the appended claims.

We claim: - .

1. A multioffice telegraph system comprising a
main office, g plurality of branch offices or sta-
tions, printing telegraph equipment in each of
said offices or stations, a switching center remote
from the main office for interconnecting said
main office with any desired one of said branch
offices or stations, a plurality of trunks from the
main office to.the switching center common to
all of said branch offices, -line circuits at the
'switching . center to each of the branch offices,-
means including selective switching equipment
at said switching center for extending calls in
either direction between the main office and any
of the branch: offices and means for controlling
said switching equipment to connect one of said
trunks from thé main office to a wanted branch
office and at other times to connect the same
trunk to any branch office which desires to trans-

- mit a message to the main office.
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2. A multioffice telegraph system comprising g
main office, a plurality of branch offices or sta=
tions, printing telegraph equipment in éach of
said offices or stations, a switching center remote
from the main office containing switching equip-
ment for interconnecting said’ main' office with
any desired one of said branch office or stations,
line circuits from said switching center to each
of -said branch offices or stations, a trunk from
said main office to said switching center; said
switching equipment including a selector switch
and. a finder: switch ' individual to said: trunk,
means at the main office for directively control~ -
ling said selector switch over said trunk to con-
nect said trunk to any desired branch office or
station and means at each branch office or sta~
tion for operating said finder switch to connect
a calling branch- office through said trunk to sthe
main office when said trunk is idle. s

-3. A multioffice telegraph system comprising a
main office, a plurality of branch offices or sta-
tions, printing telegraph equipment in each of
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said offices or stations, g switching center remote
from the main office containing switching equip-
ment for interconnecting szid main' office with
any desired one of said branch offices or-stations,
line circuits from said switching center to each
of said branch offices or stations, said switching
equipment including a finder switch to select the
line circuit of a calling branch office or station,
means at each branch office or station for in-
itiating a-call to the main office and thereby op-
erating the finder switch to connect the calling
branch office or station to the main office and
means controlled from the main office to render
said finder switch inoperative and select a wanted
branch office in the case of a call from the main
office to said wanted branch office.

4. A telegraph -exchange system comprising a
main office, a branch office, g trunk terminating
at the main office, printing telegraph apparatus

at said offices arranged to employ said trunk for :

communication, a source of current for said trunk
at the main office, means at the branch office for
momentarily interrupting the flow of current in
-said trunk to initiate a call to the main office and
means including a relay in said trunk circuit at
the main office responsive to said momentary in-
terruption for reversing at its contacts the polar-
ity of the source of current connected to said
trunk.

5. A telegraph exchange system comprising a
main office, a branch office, a frunk terminating
at the main office, a source of current for. said
trunk at the main office, switching means for
momentarily interrupting the flow of current in
said trunk upon initiating a call from the branch
office to the main office, means including a relay
at the main office responsive to said momentary
interruption for reversing the polarity of the
source of current connected to said trunk, means
for -operating said switching means and means
associated with said switching means responsive
to restoration of the trunk to its normai or idle
polarity for releasing said switching means at
the end of the call,

6. A telegraph exchange system comprising
two offices, a trunk terminating at one office,
means for momentarily interrupting the flow of
current in said trunk to initiate a call to said one
office, means including a relay at said one office
responsive to- said momentary interruption for
reversing the polarity of the trunk, switching
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means at. said other office associated with said
trunk and means for controlling said switching
means in response to restoration of the trunk to
its normal or idle polarity at the end of the call,

7. A telegraph system comprising-a line cir-
cuit, a normally energized relay in series rela-
tion with said line circuit, means whereby said
relay remains deenergized after the circuit there-
of has been interrupted by a2 momentary opening
of the line circuit and means including the con-
tacts of said relay for directly controlling the
polarity of said trunk.

8. A telegraph exchange system comprising two
offices, a trunk terminating at one office, means
for momentarily interrupting the flow of current
in said trunk to initiate a call to said one office,
means including a relay normally in said trunk
circuit at said one office responsive to saild mo-
mentary interruption for reversing .at its con-
tacts the polarity of the trunk and means at the
other office for detecting the reversal of polarity
of the trunk.

9. A telegraph exchange system comprising two
offices, a trunk connecting said offices,-a path
including said trunk which is normally conduc-
tive during idle periods, means for momentarily
interrupting the flow of current in said trunk to
initiate a eall to one of said offices from the other
office, switching means at said other office asso-
ciated with said trunk and means at said one
office responsive to said momentary interruption
of the flow of current in said trunk for control-
ling said switching means,

10. A telegraph exchange system comprising a
main office, a branch office, a trunk terminating
at the main office, printers adapted to be inter-
connected through said trunk, means including
a source of current at the main office for impress-
ing potential of one polarity on said trunk dur-
ing idle periods, means at the branch office for
momentarily interrupting the flow of current in
said trunk to initiate a call to the main office and
means including g relay normally in said trunk
circuit at the main office responsive to said mo-
mentary. interruption for changing at its contacts
the character of the potential connected to said
trunk to indicate the seizure thereof for com-
munication.

FRANK LESLIE CURRIE.
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