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5 UNITE DSTAT ES

- 1 5730Q906 S

PATENT OFFICE

WARREN W. CARPENTER, OF QUEENS VILL! \AGE; e
LYN, NEW YORK, ASSIGNORS TO BELL TELEPHCNE LABORATORIES, INCORPORATED,

- OF NEW YOBK N Y A. CORPOB&TION OF L.IEW YORK

&UTOMATIC TOL“-SWJ_TCHING .LELEPI—IOHE SYST.EJM

E-..prhcatlon ‘ileJ. "sf'ay 4

ThIS 1nventlon reletes to a telephone ex- .

change system, and more particularly to a
-system in which-connections are established
between subscribers’ lines 1n different offices
over toll trunks by automatic switching

| 1nechen1sm under the control of a toll op-

- erator in the originating office.

of the IHVEHtIOIl 1S to economize
~ amount of apparatus required for. the toll
~operator to control and supervise the estab-
lishment -of such connectons and to srmphfy_
the circuits required for establishing and

f=-2
e

“malntaining .such connectlons

20

- gired connectlon and

8o
vl

- of these methods. disclosed by way. of ex-.
;qmple in.the patent to.Gooderham 1,506,743,
oranted Septemher 2, 1924, the- celhng snb-',_‘
,.-'"'-scrlher desiring an outward toll connection

Sy

- posttion of the office in Wthl’l the calling line .
© terminates and transmits .to her, h1s own |
number and the number of the desired sub—_"feach toll operator’s position, a. plurality of = -
‘The “A” operator then. proceeds by -
clicator. epparetus or the ‘dial switching ap- =~
 paratus of the terrnmatmg office and a plu-;-”*', e
rality- of “link circuits each comprlsnw a 9%
plurality of trunk selectors, a sender selectorf:'_;-_; I
'{end a position finder. ~ . oo
_ .ccordance -with the p“esent 1nventlon___f-‘;.-.-4'.."
outward toll. connections may be established = -~
o

- scriber.
“means of a sending equipment to establish
~ a connection to a “toll operator’s position.
. Thetoll operator then makes out a toll ticket -
- and over an order wire assigns for-the use__{___
of a “B” cordless operator at the originating
office a-trunk line over which
- nection may be completed and gives the cord-:--—
5 less operator the ;necessary information for

In the establlshment of connectlons to or
from offices of a dial SWltChlnﬂ‘ e*;chancre area
for whieh toll rates.should be essessed for
-service, it 1S customary for ‘a -calling sub-
scriber 1n such an office who desires to ob--

- tain a connectlon with another subscriber at
to A, C Powell 1,577,076

1926. Accordlno' to tl’llS method an 1nward,.‘_- e
toll connectlon is handled b a toll operator SR

a remote point to dial a number whereby
connection- is first obtained with a. toll op-

: ‘erator, who .then proceeds to obtam the-de-
to supervise the assess~.j

e

ment of the required

‘toll charge.

connectmns have heretofore’ been proposed’h
for use in connection with panel type dial
' In ‘accordance Wltl’l one -
‘nates in an office equipped - with selector. -

80 . .-

swrtclnnﬂ systems.

(LAY
£

dials.the mnchlne switching. operator’s

esta,bhshmcr a connection back: to the callmo'

line. ThlS ‘is accomplished by

.1.999

tion 18 dlsnnssed

The. ob]ect
“the

‘either terminate the connection by

the toll con- .

“the cordless_-.,;cheno*

operator by means of-a. sender at her posi-

" tion-and: selector SW1tches

_ ‘As soon as this:
- connectlon 1S estabhshed ba,clr the connectlon'

--ﬁrbrch Operator then Passes the ca,ll tc Q. 1"*’"?--;-

Semal Ne 360 4l8

A'\TD RALPH E. HERSEY OF BROOK- -

formerly esta,bhshed throucrh the “A” op--?'-" -

erator’s’ position to the toll operators posi-.
The toll operator then =
proceeds to cause a connection to: be estab-
lished to the desired line, the final connec-
- tion extending from the celhncr line through - -
the selector swrtches set up by the “B” cord-?;;-’--;;

less operator over the trunk extendmg to the . - '

' toll operator’s- position and thence by the
In-

toll line to the desired subscrlber S l1ne

are completed according to this method over

cordless “B” operetor at. the dlel somtchln0r

office. . T
- Another method wh1ch has been proposed-_
for completmﬁ' inward connectlons froma

distant toll point is' d1sclosed in the patent
oranted March 16,

‘the toll cperator’s: cord circuit and by means |
of the machine switching equipment of a toll = .

“in the terminating dial sw:rtchlne' office, who
- receives. 1nstrr=ctlons for term1na,t1n0' the con-
Seve rel methods of estabhshlnﬂ such tollﬁ‘f_; nection over the toll l1ne and ntlhzes so-called

“key indicator eqmpment at her posmon tO.-”-..';.',“

dial

v .

sw#chmfr apparatus if the desired llne term1-5_"ﬂ

;. SWi LCthg Inechamsm or by call 1nd1cator ap-'_f’ o
paratus 1f the ‘desired line terminates in a =
‘The key. indicator epperatusf.;_'
S CcOmprises a plnrelrty of operetor s.position = -
equipments each including a key set, there =~ =

maiu ‘Ll oﬂlce

......

being a position- equipment. 1nd1v1duel 1o

register-senders for either setting the call 111‘-.;3._.,*. N

In

._frorn a dial ’%‘WltChlIl’?' office in either of two 95
WAaYS Cl@““*eﬂdlﬂﬂ nnon the extent of the ex-
Tn'a large exchange area the. -~ -
.snbscrlher would dial a nnmber to obtam con-
nection - with an “A”" operator s position, -

1007 i

1(?:‘1

ward connections from distant toll points

70 o
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AT Cel"dmg 1,01*E
.. for the call. end passes the information to a
- toll switching operator.
. :’i-;’-.t--opemtor then builds-up- the toll conneetlon_.l_
.. to the desired toll point and obtains connec-
" tion with the desired subscriber and then ¢
. builds back a connection over the dial switch-
- o ing eqmpment of “the- originating office to* cord circuit and-the trunk circuit.
.- thew-calling ‘subscriber’s _line, the . orlgmal’--
connection from the calling. 1111e to the re-.
;-_-____cordmg opera,ter then bemfr dismissed. In--_
" smaller exchange areas the call would be
. handled ina sm:ular manner, except that the
- 'f‘-r-'.._-__suhsember would dial such a number as to
obtain - a connection d1rect1y With the tollf

e

o -1.-d_.-'- wpe“ator S p051t1011 |

- =Calls ‘incoming frem a dlsta,nt toll pomt'-_j
“are answered by
;-’Who then terminates the call by plugging di--
‘rectly into an idle trunk extending to the dial

'_;f.:}mtchmg office in- which the desn‘ed ‘sub--

T
N SRR

'_'faccerdance with the

,:.’{. 'I-i'.'.. |

eerater whe makes out Q bleet

- dial switching: a,ppa,ratus of such efﬁce by _
| - tions if the call has been made by a toll op-
For a.more. complete understandmg of thls-.l_}-gg*
'mventlon reference may be had to the at- "
'ftached drewmgs mn whlch e
~ Tig. 1 shows an operator’s: cord C1rcu1t fer;fﬁ_
‘f-,_'e*{tendmg incoming toll connections to trunks:
- extending to a dial swﬁchmg office and a por-+

tion of the equipment of an opemtor S p051-’ffj_-
_tion.including a set of pulsing keys.
Flﬂ" 92 shews additional eqmpment of the'_-g_-

- means of the 1mpr0ved apparatus at her po--
. .sition associated with such. trunks.:
" switching operator is thus enabled to serve .
“toll. connectlens to connect her position auto-
Jines in - dial .
~‘switching offices to complete outward calls or
.to.conn ect her position with such Subscrlbers -;
’-1111{38 to terminate inward calls. S
“The toll switching operator’s. eqmpment in
present invention has ..
‘been very much.simplified over the key indi-
_eator type: previously - described. in thet the =
~headset. - Ce T o T _
- Fig. 8 shows a trunk mrcmt termmatmg 111}_;'; '
-a ]aek accessible to- the operator s cord. cir-
1 and in an incoming selector. of

matically < with -subscribers’

. operatoris enabled to connéct with trunks ex-.

" tending to dial swuehmg offices on a straight-
. <According to. one. embodi- .
“cuit of Fig.

f . ;.-____ment of the invention. dlselosed herem by

4

) | ' -

takes it for use..
s of trunks extending to a dial switching- ofﬁce,_
o to-which she has aeeess is.a group of hnk CIT-
o _-i-..’._;f-_-cults each comprising a step- by -step ‘Strow- _
- ger -1} ype. trunk - ﬁqder and - a.step- -by- step_"

. _sender selector.

“ciated with a cord of her: position when: she';j_'
Aesoelated with each group

59 tioning of the dia} switching’ eqmpment in

: '- -+ which: the. mterofﬁue trunks ‘terminate and

" ~over -which access -to . dial- SWltChll’l,?’ sub
T :-_;'_-Z.':SCI'II’JBI'S lines ‘may be had, a pluraht
~common register ‘type- sendere 1s- premded
5. When the operator plugs into.a trunk ex-
- tending to an office in which a desired sub-
- scriber’s- hne terminates an’ 1dle link ‘cireuit

7+ is taken: for use and through the 0perat1en

- - ofthe triunk finder and sender selector there-.
7 69°of, an idle sender is associated with the trunk
R which the operator has taken for use.’
Lo :fmampulatlon of her key set the operator may.

e -:‘then set- the registers of ‘such sender in ac-
- cordance with the demgnatmn of the desired

1_111e Whereupon the sender proceeds to set'_

‘The toll switching -

“toll calls.
“sender for applying ringing current directly

- gsériber’s Tine terminates, and then setting the from the sender to the interoffice trunk fol-_f' o

- lowing the completion of its control of selec- " -

The toll -

:Ii_,_elrcmt for. assocmtmg
“disclosed in Flgs 6, 7 and 8 with-the trunk

By the. .

the seleeter' swﬁches to eonneet W1th such-]._ CE

lme. |

"The i'eglsters of the Sender are Set from the o
| Ley set through. the application of current of =

“two current. strencrths and of either negative 70 e

or- poszltlve potentlal in code eombmatmne;_- e

- key

tor’s set as soon  as-

ex ator at an inward position.

over the talking conductors of the operator s
Over the

same talking conductors. swnalmﬂ' impulses

“are also transmltted between the Sender and
the. posttion apparatus to connect the opera-
. a sender has be-
“come attaehed to the trunk which the opera-
“tor has taken for use, to inform the operator
“when the sender lias eompleted its registra- oo
- tion functions and that the key.set has been-,-?
-dlc:essecmted from such sender, and to in-. -
the toll.switching eperatorg.,}_ form the sender Whether the operator S po-. -
- sition is functioning on, inward or outwwrd{ o

Prowsmn is also made in the o

eperator S p051t1011 mcludlno' a. telephone;’],;r :

way. of 1llustret10n the toll operator is pro- a dial switching office and a dlagrammatle-

vided-with a ten butten key set, common to?'ﬁf"”;‘-.representa,tlon of a ﬁnal Seleeter and ea,lled;'f*-_;_ o

““the cords of her position which becomes asso- subscriber’s line.

Flgs 4 and 5 tahen ton'ether show a 11111;:._}". o

the gender such as is RREE

_circuit, of Fig. 3.. In Fig: 4 the trunk ﬁnderh-‘f,é"]:'m;-.f?';-:i"'

and -in Fig. 5 the Sender ﬁnder et the 11111{:-_15_'_';

- are disclosed. -
"For. centrolhno* ‘the posi-

Figs. 6,7 and 8 ShOW a.sender elremt Fw

under-control of the pulsing keys of Fig. 1."
Fig.

6 dlsclosmg control relay eqmpment of the’h__'__’l'l_-s’_'
~sender; Fig. 7 disclosing the counting relays -
- of the selector controlling ‘portion of the = -
of -sender and Fig. 8 showing the register re-.
~lays for recordmcr the number of desired hnes- B
1--30..; ;
: ‘9 is a diagram showing the manner 111
;’Z_Whleh the several figures: of the drawing . =
- should be assembled to dlsclose the complete{f{,:_’-f-'-'f_f;."'
“embodiment of the invention. . .= R

The trunk finder 450 of Fig. 4 ma}’ be of the; asi

1287 -
~well known Strowger type hawng both ro--
.tary and Vertleal stepping movements but be- -
_ing used as a hunting " switch. it s alsor, i
__'u:eqmpped with a vertical group commutator :
--;sand eommutator brush In addltlen 1t 1s.';~__;_,_;.;-



equipped with three additional brushes to
afford additional points of access to control;.’-_ The functions of:the splitting key 211, talk-*
oonduotors extending to trunk circuits. |
" The sender finder 550 of Fig. 5 is of the:_'
well known step-by-step. rot‘try type having
no definite normal position but always re--

maining standing when idle on the terminals

o 1780 sos. Y - S

) tlon

10«

20

Ll
i) |

30

40

The incoming Seleotor 325 and ﬁnal selector-l
S 350 dlaﬁ'rammatleelly disclosed in Fig. 3 are
~ of the well known panel type but are more
'-partlcularly of the toll switching type dis-
 closed in detail:in Patent 1 575 299 1ssued to -
-W €. Weaver, March 2, 1926 |
‘The toll operator s cord olroult and pOSl-":,
“tion' circuit shown in Figs. 1 and 2 with the-
exception of key pulsing equipment are of the

general character shown and ‘described: in
:Patent 1,675, 956 1ssued to L F Porter 011'-"'
. - lemp 114, should the operator depress a'talk~ = '
' ing key of a. repeftter cord of her:position - =
 to the talking position either accidentally or -
- otherwise with such cord circuits normal. = =
At its upper back contact: relay 207 discon- ¢o. . -
“nects the busy test conductor 210 of the: op-"
‘erator’s headset from the tip of the answer-
ing plug 100 and at its outermost. upper and. .
lower front contacts establishes a talking
circuit which may be traced from conductor g5. =~
203, over the uppermost-front contact' of =~
1elay 207, the upper normal contact of split- - .
ting key 211 ‘conductor: 212, the uppermost e
normal oontaot of relay: 115, the'uppermost: =~ =~ -
“alternate: contact of: relay 103 -the -upper. 10{")5;:_'_}*-'; SR
‘right normal contacts of: 1mgmg key- 116,
-;;.over the tip contacts: of plug 100 and ]a,ok‘;*’. R
101, thence -over ‘the toll trunk, returning: =~ =
“ings of relays 200 and 201 to bfzttery ‘These over the- rmg contacts of ]acks 101 and’ plug;- EREREE
relays thereupon operate, relay 200 removing.

~ground from conductor 104 to prevent an-

J uly 3, 1928 e _
E stab Zzshment 0 ]“ on mward con%ecszn

Tt will be assumed. that a. toll call is mcom-},:
--:..mg to the operator’s position of Fig. 1 and -
that the operator answers the call on the toll
“line by plugging the plug 100 into the toll line -
jack 101.. She then depresses her cord key
102 to the right into the talking position. A
clrcuilt 1s thereupon established for relay 103 -
extending from battery through the 1owerf
~ winding of relay 103, the uppermost contaet
- of key 102, eonduotor 104 to ground- at the
- normal oontaots of relay: 200. - Rela.y 108
5.upon energizing closes at its lower contaet a
- circuit extending from ground at contact 105

- of key 102 over the lower contact of relay 103,
conductor 106 in parallel through the wind-

~ other cord relay such as relay 103 from oper-

 ating, and " oonneotmg ground’ to conductor -
107 ~whereupon a -circuit . is established”
45 through the upper inner contacts.and upper
winding of relay 108 to battery to-hold relay
108 locked so that as long -as the key 1021s
“in its operated position: rehy 108 Andividual -
to the cord circuit and relay 200 common to

- the cord cireuits of the operator’s position
are held operated. Relay 103 splits the cord -
circuit and associates the: crroup of oondu&_’-’-;

€0

- Ga

tors 108 with the cord circuit:.

 The opere,tlon of relay 201 connects the
3 tip and ring talking conductors 208 and 204 N
of the .operator’s headset circuit over con- -inner lower left normal contact of kev 116 S
ductors 109 and 110 extendmg to the left or - |
monitoring contacts of the key: 102 and opens:
~ conductor 111 If at this time the key 102
of another.cord circuit of the operator’s po- -
- sition is operated: to the léft or monitoring--

posrtlon the onerator will be able to-talk or
listen on ‘both cord circuits, but will be able
- to split transfer or key: pulse on only the cord

-.'."trrcmt the 11sten1ng key of Wthh hes been

opera,ted to the 11ght or talkmcr .'.-posrtlon

- ing and monitoring key 102:and: rmo‘mg key

110 for enabling: the operator to talk; moni-

tor or ring on eltuer end of: the. cord ol.roult. W : |
are” fully described in the patent to Porter
“above referred to and will not therefore be-,-e E

‘of the sender lest used n exteuchno* a connec- - discussed 1n detail herein; . -

~Upon the operation of key -102 a circuit: IS;:J:-- -

eleo eetebhshed from high resistance ground-:;_ :.z:. R .

on the sleeve.of jack 101 over the sleeve of =~
?_pluo' 100, contacts 112 of key 102, oonduetorf;_ L
113 to bettery through the wmdmgs ofires . .o
lays 205 and 206." Rela 206 upon operatmg PR
~ closes an obvious: (31reu1t for relay 207. - Re- . 59;?”

lay 205 being: margma,l ‘however, does not. =~ -
“operate at this time. At its inner upper con-: -
~tact relay 207 connects ground through hlgh'..- L
resistance 208 to: conduetor 209 to- prevent 4.
false operatron of the rear cord supervisory gz

100, the inner lower alternate contact: of 195
--'.'rela,y 108, the -lower back - contact of relay . =~
115, eonduetor 117, the right lower normal.~ =
"*contacte of key 211 the lower front contact -
of relay 207 to conductor 204. The operator -~~~
1S NOW- euebled to receive instructions over yio-
“the toll trunk. for the further extensmu ofi_‘!“ S

the connection. - SRR R
‘Having reoelved 1nstruct10ns and 1t havmg-’ S

~been assumed- that a connection is desired
‘with- the subscriber’s line 800" the opeérator 115~
proceeds to- test the trunks extending to the
‘office in ‘which' the line 800 terminates by = =
““touching the tip of the plug 118 to the sleeves =
of the trunks. A ¢ircuit'is thereupon estab-
"j-'hshed from the tip of plug 118, over the-”rf'l'zﬁ”*_r

the upuermost front contact of relay 103

‘the upper inner nérmal ‘contact: of: rela, 119 S
~conductor 213, the upper: left normal oon--‘”-f [
tacts of key 211 ‘the upper: back contact of 11257 -
relay 214 to the test lead 2100 It will'be -
assumed that the trunk terminating in ]eekff’r_j.. e
301 tests: idle and that the operator on‘re-~ . - . -
ceiving a- busy’ -click in her headset mserts e
--'the plu(r 118 mto ]eok 301 A olreult 18’ 130-*}?‘
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Rel&y 302 of the trunk mrcmt upon op-;}- .
IR eratmg establishes an obvious circuit for ve-

< - lay303-which in turn estabhshes a start cir-

~oo < cuit for starting an idle link in. search of the
trunk whlch has been. taken ‘for use and. in -

Th1s start 01rcu1t- i

. . search.of an idle-sender.
o % may: be:common,.for etample, to a group of .
“ten trunks and extends from ground at the .
:_-}mner lower back-contact of relay 804, over.

"~ 40 the inner-upper contact:of relay 303 con--
.. duetor 305-to battery through the Wmdmg
. Cofrgroup: relzw 400-0f the link circuit- whieh <1 o
405 and relay: 502 rempromlly control: each;,-_:.ff e

-_'fthereupon estabhshed from o'round through
“the lower: high- resistance - Wmdmg of trunk
sleeve relay 302 over the sleeves:of jack 301:
‘and. plug 118, contacts 120 of key 102 Con-
e fductor 121 to: battery through. the windings.

- ok relays 215 and 216." Due to the high re-.
- gistance of relay 302 marﬂ'mal relay 215 does.: L
~~° not operate at this time but rela,ys 216 and " lay 502 1inturn deenergizes opening the cireuit -~ -~
L 302 both operate.

- path from the tip -and ring conductors 203
‘and: 204 of the operator’s headset to the left

normal contacts of: splitting key 211, thence
“most back’ contact of relay: 500 the -uppe

" over.normal- contacts of relay: 119, alternate:i:-_ e
‘winding: of relay 507, conductor: 508 the back'r-;-i L

____‘,conta,cts of relay 103 to the tip. and ring ¢on-.
~ tacts of plug 118.
“tact relay 214 also connects” ground through

- pervisory.-lamp 122 should the operator de-- i
Ler ba ck contact of rela,y 500, conductor 509to . T
. oround at the lower alternate contacts of ver- 90. -
T de.ntally or. 0therw1se Wlth such- cord mrcult--{tlcal -off-normal - springs . 409. which closed:: =~ -

'_'fﬂi'-_press a-talking key of a repeater cord of-her
. position to the talking position either acci- -

tmmk

_-'L-'ha,s first choice access to the group of trunks
-~ in.which:the selected: trunk is located: = Re- . o
lay 400 upon. energlzmg places. ground overr;??_lof finder 450 over the termmals of-the first ‘170

- 1ts- upper- contact’ upon, segment 407 of the

".corresponchng to the bank level in which the

- selected -trunk appears, in the case assumed::

. 50-the first: or. lowermost

~ o7 elreuit -and: establlshes a circuit for relzw 502 .
-'..Lf'_"_-_:_extendmg from: oround over the lower front
o0 contact; of- relay 501, the inner lower back:
- 60 contact-of relay 503; conductor 504, the back -
© . . contacts.of vertlcal magnet 404 and rotary -
. magnet 405, .

conductor 405 to.’ ba,tter

o - .thmugh the upper wmdmg of rela,y 502

;;;.;.establlshed for the Vertlcal magnet 404 of the

With relay.502 operated. a circuit is néw

R With relay 216 operated
 1o-an-obvious circuit for relay 214 is “established

~ whereby relay 214 operates opening the con- . o
-nection ‘between the tip.of plug 118 and the - 450 wertlcaliy step by step-until the: commus. -

~test conductor:210 and estabhshmo' a talking
“ ment 407.

“At.its upper front con-
~to battery through the upper: Wmdmg of e

401 over.

~cuit for relay.

[

S _1;73._0-:9,0;6;:--; o o ,

tmnk ﬁnder 450 Wthh may be traced fromég_-_j

‘battery: throurrh the winding of magnet: 404,
conductor: 506 the:lower-back conta,ct of re..,_-

the ‘inner. upper-back contac:t of relay

“lay 507, front: contact of relay 502 ground at -
50079
‘Magnet 404 upon operating opens at its back =
‘contact the circuit of relay 502 Whereupon Te.

of magnet 404. Thus magnet 404 and relay " -

502. remproca,lly control each: other to cause:

_ 75
~ the magriet 404 to step the brushes of finder: -

“tator brush.406 engages the: grounded seg:: -
When tms occurs a-circuit is'estab=: -
lished for relay 507 extending from ground
~ on brush 406, over conductor-408, the upper—--.s SRR

80

”cantact of rotary mawnet 405, conductor 505?,2_%'___.'_'.'-:3_1'_
- high resistance 217 to conductor 218 for pre-- lay 502. Relays 502 and 507 operate.in this® -

'f-“._‘ventmfr the false operation - of the front su- circuit, relay 507 locking over its lower wind-

1ng an i inner lower front contact, inner low- ..

5 NN | - when the tmnk finder 450 took the-first step

S . off normal.- Relay 507 at its lower back con-:
R ...;Smrtﬂmg alfmk cwcmt to fuamt fm' ﬁbe SeZected_._...-.. tact also opens the 0pera,t1ng clrcult 0 f the:
' - ~ vertical magnet 404. . -

Wlth both relays. 502 and 507 energlzed a

circuit is now established for the rotary mag--

net. 405 extending from battery through the

winding of magnet 405, conductor: 510, the

-lowermost front contact of relay 507, the: con-".___.'_'_lbo;__;:-'-

tact of relay 502 to ground at the mnermost?-

Whereupon rela,y 502 deenerglzes in turn open- . . . .

upper back contact of relay 500. -Magnet 405 +
upon- energizing- opens. at its back:- contact;,i;:-'
‘the - previously. traced circuit extending-- -
‘through. the upper winding of relay 502-_';'

105

ing the circuit of magnet 405. Thus magnet - e

other-to cause magnet 405 to step the brushes:. o

IR ~bank level to- which they were prewously}'.

- . group commutator of the trunk finder 450 raised until the set- of terminals 18" reached’
“in: the level to which the selected trunk is =
‘connected. Thereupon d circiitisestablished-. =~ -
115
-relay-306, the lower contact of relay 303, the - . -
lawermost contact of relay: L
307, bank terminal 4:10 brush 411 conductor;j-’:*'._"':_'t o

segment, and. at its from battery through the wmdmg of trunk

"“lower- contact. establishes a circuit ~from:
- ground-at-the back. contact of relay
. the lower normal contacts of make busy jack.
- 402; conductor 403, the lowermost back con-

ERRE ::f;;'.'tact of. relay 500 to batter throucrh the wind-
- - - ingofrelay 501.

relay 511 to ground threugh the lower wmd

110 e

304, conductor <

:':'-’;.412 aupper contact of 1elay 501, Wmdm ‘ot~ R

‘Relay 501 energizesin this :ing of relay 502 ‘Relays 806, 502 and 511 op—-".f: S

erate in this cireuit, relay 511 closing an- ob-,;_-_.:...__.;_.‘_-
vious circuit:for: relay 503 and a locking cir-

501 extending from battery,%;.__,l'_l"; .
'-Lhrouoh the - Wmdmg and. inner -lower front 125

contact of relay:501; the. lower front-contact

’--"'-%Of relay 511, tO glound at the intermediate

lower normal contacts:of relay 512 for:hold-
‘ng relay 501 operated after relay 500 operates =

as. later descrlbed Relay 503 upon operat- 130
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ing closes ‘at 1ts mnermost upper contact a

- “shunt around the lower winding of relay 502

- causing the release of relay 502, closes at its -
lower :front contact an obvmus opemtm:j
circuit through the upper winding of relay
500 and at its: lower 11*1termﬂd1::1te contact pre-

~ pares 2 circuit for relay 512. ‘Relay 500 upon

5

o T'*el.a, 7 306 a circuit is established for relay 304
S exfendmn* from battery through the wind-
ing of relav 304, over the upper Front contact
of relay 306 to ground at the- upper contact
‘relay 303 and transfers the cir cult of relay
806 from the lewer contacts of relay
through its own lower contacts.

~upon operatmn* locks to ground at the upper Ctending from battery throtugh the wmdmg of

P
‘tact of relay 508, 'the intermediate lower back .
‘contact of relay 512; the upper back contact

~trom the common Stﬂfit conductor: 305 at.its of r«e]ay 514, the lower front contact of relaye- N e

~inner lower back contact therebv releasing -
g0
- other trunk in t‘le same D‘I’OHP na f:electabl& :
-condmon | R AT |

90

s

“tending from-battery

“operating locks from off-normal ground on"

conductm 509 -over its Innermost 1owe1" front

-contact and lower winding, conductor 518 to -
‘battery at the back contact “of relay 413 and at
-~ 1ts uppermost

back contact and innermost

-lower contact opens the 1nitial operating and

“locking circuits of relay. 50(

thereupon releases.
At the trunk circuit wpon t1e operatlon of

‘Relay

5 contact of relay 503 over its own inner upper relay 512 the lower mtermefhate front con-

~contact independently of the upper front 't

contact of relay 806, and disconnects ground

Hzmtmg fmf' (,m dee seﬂde?

At the time relay 501 Opera,ted 1mmed1ate- '
.ly following the starting of the link circuit a

circuit was: “also established for relay 514 ex-
through the winding of
relay 514 over the Tower back contact of Tost

relay 515 to ground at the lower front con-
‘tact-of relay 501. At itsupper front contact

- relay 514 establishes a saturating circuit for

.- 50

the test relay 515 which may be traced from
battery through the lower winding of relay

a5 915, the front contact of relay 514 to ground

thmuo‘h the middle winding of relav 515.

'Relay 515 does not, howeverﬂ become ener-

gized sufficiently to attract its armatures.

_.At its lower contact relay 514 estabhshes 2 I
“circuit for the stepping relay 516 of the sender -

~ finder 550 which ‘extends ' from battery

-through the winding of relay 516, the back

55

-80

- contact of stepping magnet 517, the lower -
~contact of relay 514 to crround at the upper
back contact of test relay

Relay 516
of

515.
upon energizing connects the Wlndm

the stepping magnet 517 to ground at the up-
‘per back contact of relay 515 whereupon mag-
net 517 energizes opening the energizing cir- -
~cuit of stepping relay 516. Magnet 517 and
relay 516 thus reciprocally control each other

thereb advancmcr the brushes of the sender

finder 550 step by step in- search of ‘an idle

-gender. As soon as'a terminal set is reached

85

t0 which an idle:sender is.connected ‘a circuit

Relay 507 '

- 524 being marginal does not operate

becomes estabhshed “for test rela

- . . . )
- H . - -
L] ) - a
. o Tan L]
. " - - . "
. . ' 1 ' .
I 1. .t -
e -
- Lo .
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] = '

y 515 ex- .

tending from ground through:the mlddle'_;- o
winding ‘of ‘test relay 515, the upper front -

now receiving current through all of 1ts wind-
1ngs operates qmckly locking in a‘circuit ex- =
'_-'_tendmg from ground, over B upper front
‘contact’ and upper winding, thence as traced = =
to battery at the back contact of relay 601,
opening at-its upper back contact the 0pel—
ating circuits of relay ‘516 and magnet 517 =
'ffmd opening at its lower: ba,ck eontact the op-f U
e1 ating circuitof relay 514. S . |
After -an -interval measured bV its: slow
_-.releasmﬂ* characteristic relay 514 deenergizes
‘and if at this time the trunk finder has com-

504 pleted its Operatmn and relay 508 has oper- =

304 ated a circuit isestablished for Telay 512 ex-.

515 to- ground at 'the lower front contact of
oroup relay 400, 1f there 1s at ‘the time no relay 501 Relav 5191 upon energizing closes- .
a holdmg circuit for itselt: extendmo* from
| _fbatterv through‘its winding, it§ next to inner-
"~ most lower contact to’ ground at the interme-
| “diate upper: contact of rela,y 503, opens atits.
intermediate lower back'contact its own initial 100
-oDeratmﬂ circuit, transfers the locking cir-

‘contact of relay 514, the 10wermost back con-

tact of relay 512, the upper winding of relay
_.__015 the 1nnermost upper front contacL of-re-
Jay 501, brush 518, conductor 519, back:con-
tact-of rela,y 600 to. ‘battery tllroufrvh the inner
‘right back contact of relay 601. Relay d1b

RO

2 AR
’ i o

L

cuit of relay 501 ‘From direct eround to o*round

to upper contact connects battery through_-_:

through the upper back contact of rel:zw 514,
‘the lower front contact of- relay 515 and the T
‘lower front contact of relay 501, ‘connects
brushes 414 to 417 inclusive of ﬁnder 450 to
brushes 520 to 528 inclusive of sender finder -
550, establishes a cireuit extending in par-
aﬂel throuo*h the windings of rths 524 and
525 over the upper front crmtact of relay 512,
“brush 526. conductor 527 through theleft an d |
intermediate windings of relay 602, the left
“normal contacts of relayv 603 to ground at the

inner left contact of relay 604 and at its next = _'
115 o

110

high resistance 538, the back contact of relay =~ -

524, conductor 534, brush 493, conductor 4924,
throucrh the upper wmdmﬂ‘ of relaV 302 to - -
_the sleeve of jack 801 for- the. purpose off;ijgd'_”
marking the trunk busy so long as the Jink ™7
- circuit is'engaged therewith. Relsws 525 and .
602 operate in the circuit traced but relay .
Atits
-upper contacts relay 525 bridges the. upper-,-?-;ii.gs_
" contacts of relay 501 in the holding circuit of
're]ays 511 and 306 to hold the latter relays
‘operated following the release of relay 501
and at its lower contact establishes an alter- =~ =

native holdmg clrcmt for relay 512 tfor hold i
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5 ated and relay 507 deenerglzed and the. group
relay 400 be operated, relay 400 will again

I “"5

- -f‘:' M
; U

._30

S50
oot rela,v 800 conductor: 801, left back eontaet"_f
ground .at th_e inher left front
R ;-f_contact of :t'e]*‘m;r 601 ‘Relay 640 being differ-
o "'~-":.-f-_;e11t1allv wound does ‘not- operate at ﬂllS time.
Relay 800 upon: operatma locks over a cir-
= ‘cuit extending through its winding and the
7 “winding of rehy 802 ‘the 1nner. Teft front

o “contact of relay 800, the left back contact of -
o relay 803, conductor 804 to” ground ‘at -the' .
- 60 inner left front contact of rela*v 601. Relay
- 802 being shunted st this ti me, however ‘does
. not- Oper‘lte in- this Jocking circuit.
..~ 800 alsoes stablishes a cireuit, fnr operatmn re-
s

| mg rela,y 512 operated follomﬁcrﬂthe releesej.ff_s.

- of relay 503.

‘Should a second trimL of the seme 0'1‘01113
be selected at this time with relay 500 oper-

marL the lowermest commutator terminal 407

-as before, but will now start the trunk finder
normallv havmg first -choice. access to the

group of trunks in:the first-level of its bank - cuit and at its outer left back contact open

This
. start: (311'01111‘, extends from O‘round at. the ba,cl{-_

and in the tenth: Tevel of finder 450.

- contact of relay 401, over the lower front con-

“tact of-relay 400, 1ower normal- contacts ‘of -
jack 402, cenduvter 403, the: lowermost front
500, the innermost upper
baek contact of: relay: 50( conductor: 528, the -
- lower normal contacts of jack 419, thence_
< ithrough the relay of tha,t hnk correspendlno'-'
R -_.-zg to relay 501: ~Since the commutator. segments_'
.~ and bank multl ples are slip-multipled:in the

“contaet of relay

well known ‘manner the Tine finder started
- will step- Vertlcall'y to its tenth bank level

" when it will be arrested by its commutator

‘brush corresponding to brush 406 engagmff;?
-the:tenth segment-of its commutator which is
In a;-Slmlhrf_
. Inanner should other trunks be pla,ce ma-call- -~
SRR “mg ‘condition in the:same: trunk group the
a0 start conductor:305 will: be.extended to start
succeedmg line finders which normally have

multlpled to the segment 407.

_first. choice access to:other: groups of trunks.

- This starting. armngement is.in accordance:
~with the well known so- called “p eddle W’leel”,”

RS ©lay 700 extending from better y through the"
winding of relay 7 00; the right back contact
—of rela,v 701, conductor:7 02 the right back -
“contact of rélay 624, conductor 611, the baek
contact of relay 708, conduetor T04 to: ground
“at:the mfermedmte left contact of: relay 605. 105
‘Relay 700 energizes in this circuit’ prepara—-- o .
~tory to. controllmtr incoming’ brueh selection™
at the mcoming selector 32e m whleh the

start elreult arrantrement

At the sender upon the operatmn of rel‘w .'
60’? ‘an obvious circuit is established in par-
“allel. through the windings of off-normal. re-.
lays 601 and 605. Relay 601 upon enregizing
-removes battery-at its mner right baelx cen—f.'
’ract from the testlead 519 thereby releasmbf
test relay 515 in the link circuit -which in
501
601 also -j._trunk of Fw 3 termmates
- opens the operating circuit of the make busy* N
“relay 600, closes at its inner left front con- =
tact. a elrcwt from ground through both .
~windings of. d1ﬂ"erent1a1 1'ela,y 640 to battery_-
~and vloses a circuit for relay 800 which may

be traced from battery through the winding -

turn opens the holding circuit.of relay:
~which- thereupon 1*elea¢~'ee ‘Relay:.

606, which.may be: treeed from’ battery

through the w11’1d111g and mnner: rlght normal"

‘removed and relay 802 opera,tee
 right front contact relay 606 locks directly. o
';"to O“round at the ‘inner left front contact of;_. _

“Relay

.%contacts of rela,y 606 eonduetor 607 over: the,i
left front contact of relay-800 to- O‘reund as.
- previously traced at theinner left front con-

tact of relay 601. ‘With relay 606

_ perated L
_the shunt-around the winding of. relay 802:18- 79
CAt1ts 3 11ne1"._--.‘_- N

relay 601, opens its.own initial operating cir-

606,

rel&y

the - inner: "

S8
the initial operating circuit of relay. 800. . =~ -
“The purpose of relay 606 is.to preVﬂnt the =
‘reoperation of relays 800 and 802 after the .=
first digit of the desu'ed subscriber’s number
has been set up by the operation of the:oper-- 80 =
~ator’s Lev set. In addition relay 606 estab- .7
lishes a circuit from: ground-at the inuner:left .
front contact of rel‘ly 601 through the right =~
low resistance winding of relay 640, over the SR
outer right contact of relay
right { ront contact of relay 601, the biick con-
: tact of relay 600, conductor 519, ‘brush 518, -
_the innermost upper back contact of: 1"elmfj~_:
501, the next to lowermost front contact.of ~ =
512 to the uppermost: back contact of 90 ~
‘relay 503, but relav 508 being enermzed at
- this time this circuit 1s meﬁeetwe D

Relay.605 upon. operating supphes holdm cr' ;e

oround for certain relays - of-the sender, es—--- |

tablishes a circuit for relay 608" extendmo

~from battery, through the winding of relay
- 608, the back: contecf of relay 609, conduetor -
704 to ground at the intermediate. left contact
“of rehy 605 and establishes a cwemt for re- .

Seaﬁtmg the S@?’Ldé?“ ?’*egesters B .

Prenamterv to remetermﬂ‘ the mlmber of

__,.the desired subscriber’s lme on the registers

of the serider the eperator depressee the Ley

3 -thereby clesing acircuit ‘for:: relay 119

._;_Whleh may be treced from battery i,hretwh
“the winding of relay:119; the lower back con-.

'100 :

115 -_

T
" - -
'

tact of relw 124 front’ contact of key. .L_.,e..

. conductor 125, :lower contact of relm?' 914,
‘conductor 107 to ground.
-operating locks over its upper: front. contact;

-the rlo'ht contact of ralease key: 126 to. nrmmd
on. conductor 107,
contact, furmshmﬁ an-additional opemtmg
“eircuit! for ‘reldys: 500 and 201 and: closes an’
-obvionus. circuit for :relay 124
at its back contacts it opens. he talking cir-

‘¢uit from the. tip and ring contacts of pluo
118 to the ooperator’s headset and estabhehee
an. epera,tmcr clremt fer relay 612 ef the

Relav 119 h]mn

at 1ts 1nner: IOWﬂI front

Tnoa ddltw

129 _:. '.
125

130



| ::s.eﬂdel Wthh may be tra@ed fl om -battery aﬁL -';

o 1780906 |

the upper normal contact of relay 128, oves

~ the lower front contact of relay 119 thence as .
traced to the ring of plug 118, ring of jack

301, lower back contact of relay 908 conduc-

tor 309 brush 416 of trunk finder 4;50 next to
innermost upper contact of relay 5 ?2 brush
522 of sender finder 550, conductor. 099 right
_-~_r;b:zmh contact of relay 805 conductor 8(‘6 the
inner back contact and winding of relay. 612
conductor -618, outer left back eontact of‘f
‘rela

y 805, -“wht back -contact -of ‘relay 807,

_.right bach contact of rej,ay 308, condue‘ml

20

sHith

Sy .
e
-l .
" |

5809 t0 o*round a,t the out ber 1fw*ht con bact of

Relay 619 enermyés in thls clr cult lock'

ing circuit. At its outer left front contact

relay 612 connects the windings of sensitive
relay 614, marginal relay 615 and polarized -
relay 616 to tlwe ring conductor of the puls-

ing -circuit previously traced to the lower

| '.front contact of relay 119 and at its right
front-contact connects the windings of sen-
sitive relay 617, marginal-relay
-polarized relay- 619 over conductor 620, the.
~inner left back contact of relay
-ductor 810,
550, the. mnermost upper: .contact-of relay
-:512 brush 417 of the-trunk-finder 450, con-
;_ductor 310, the upper-back contact :of relay'__
308, tips of jack 301-and plug 118 and thence
Qs tmced to the mner.upper front-contact of
relay 119, .through the upper normal con-
tacts and wmdm{r of-rélay 127 to ground &t

Tbrush 523 of the sender. ﬁnder

+#he inner lower front contact. of relay 119.

40

-0
55

69

Relay 127 operates in this mrcmt if the

.8 endel is ready "to receive impulses, locking
directly to battery over 1ts upper '{ront con-
tact and opening its initial operating circuit.
At its lower-contact relay 127 also-establishes
a circuit for.relay 128 extending from battery
through the winding- of relay 128 the lower
fcontact of relay 127, the upper back contact
of relay 129 to grmmd at -the inner ‘lower

front contact ot relay 119. Relay 128 at its

lower front contact connects battery through
a low resistance to certain key contacts of

key set 150. At 1ts upper continuity con-
tacts 1t removes battery from-the ring con-

ductor of the pulsing circuit extendmg to
tthe sender as ‘previously traced connecting
such conductor to certain key contacts of the
key set, connects the.conductor of the pulsing
cireuit eatenchno to the sender as prevmusly |
traced to other key contacts-of the keyset over
it$ inner upper front contact-and at its lower -
front contact establishes a circuit for lamp -
131 extending from ba,ttery through lamp
131 to gmund at the inner lower- front con-
tact of relay 198. . At the.operator’s posi-
tion upon the:operation of: relay 124 the in-
_,mal operatmg Cireuits of relays 115. and 119.

| ator

ng
.fhrectly to ba;ttery over its inner left 0011131-'
ity contacts and-opening its initial energiz-

618 &Ild".-WlIl&lIlD‘ of relay

upon operating.

300,

-

itself through its Wmdmg sand- the winding

ithrough the .90
811,  Relay 811 epemtes._" R
in this “circuit ;closmg a Ieekmﬂ‘ cirendt-for
805, con- . I
of relay 803 in series, over its-own left fmnt_ .

“contaet, the left: b‘l(}k contact of relay 812

are opened md the 011'(31111; of gua,rd hmp 132‘“.3
--_13 closed. . - | L
The operator natmﬂ' the 111111111113131011 of
__ _lamp 131 then - proceeds to write up upen key '
" set- 150 the designation .of the desived sub-
scriber’s line 300. It will be assumed that the |
“designation of this line is 1379. The oper- -
irst depresses the No. 1 d10'1t key 133 |
.*thereby connecting ground - through the low
-resistance 134, the contacts «of key 133, the .y -
‘inner upper fI‘E}”lt contact of relay 128 thence' T
over the tip pulsing conductor as-previously — .
traced te battery- through the:. - windings:of -~
‘relays 617, 618 :and -619. Dueto the -inclu- |
 sion.of the low ‘resistance 134 sufficient .euz-
‘rent flows to operate both the sensitive relay
617 and the marginal. relay 618,-but-polarized
‘relay 619 does: “not. receive -current in the
proper dlrectlon through 1ts wmdmﬂ' to cause- L
its operation. -
Relay 617 upon opemtmg w1th rel&y 8@0'_-
'opemted as .previously described establishes
a circuit from ground .at the .contaetof relay
617 over conductor 62, the:inner right front |
-contact .of relay 800 to baﬁtery

1 - C A
ey o
= Co .
_h . e -

<80

to Uround on':confuctor-804, but relay 803~
_.!bemcr shunted as long .as relay 617 remains
.operated does nat - operate at this time. Re-
lay 618 upon'.operating closes-a-eircuit ex- -
tending from greund at its contaet, over.con-
“ductor 622, the intermediate right' conta:ct of
;relay 802 to battery through the. rlght wind-
ing of thousands reglster relay 813... Relay )
' -813 upon -operating Jlocks wver its left swind-
ing and left contact, conductor 821:to. G;round
j.-at the inner rlo‘htfcontact of relay: ;605

200 -

‘When the opemtor releases the deplzessed L

“the left contact of relay- 4694 conduator 625
~ the left-back contact of Ftr‘msfer relay 01 coew
conductor 705, the left baek ‘contact @fﬁrelw-?: S
cgnduct@;r 706, the -left front-contact

of relay 606 -to ground at the:innér left front
.*_c;mtact wof: rrelay 601. Wlth *relasy *628 fop_er—

rkey 138,:relays 617 and 618 release,welay 617
opening the -shunt ‘around - the ~w111d1ng of
relay..803, Whereup&m relay 803 @perates AN
the lackmg circuit. of .relay 803. - Relay 811
now_ opens at 1ts-lleft back Co
contact the logking eircnitof relays 800 and
802 whereupon these relays-release, relay 802
disconnecting the .operating mmults of ~the B
registerirelays of the. thousandvs?reglster rfrom',;_
the contacts of ‘pulsing relays 615,616, 618
and 619 and relay 803 .upon: aperatlnﬂ' con- .
necting the -contacts-of these: pulsm@'f*rélays“" ,
to the Wlndmgs of the hufndleds reglster e~ ;
.la,ys IR
W&th relay 800 released - rclrcuw s now” B
established -for :relay - 623 extending
Dbattery through the winding of relay 623, -
B2

“*11-10 R

s

.rflton’l"' |

150 o
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R ,_tween the Sender and the 1noom1nn'
S0 325 which may be traced in part from bat-
. tery through:the control relay (not shown) - o
s _tending from ground at its contact, over con- vy
“ductor 622, the intermediate: rlght contact

through the right
Re-:“-‘j SO
lay 816 upon operetlng locks over its left
and-left contact, conductor 817 to:wg
O*round at the outer left oontaot of reley 605,
Relay 619 ‘upon energizing closes a circuit
_extending from . O*round at its ‘contact, over - -
~conductor 628, the inner: left contact of Tes

|

R 15pmg rela 710, ‘the right normal contacts of
oo relay 707, oonduotor 7 11 theleft contact of Te-
S ay 623, the left back oontaot of relay 626; con-

--""7;-duotor 627, brush 520 of thé sender ﬂnder-'-?.-‘

- - . ' -
. . A . o .
. = .
' - oo r
- r
' -
a_
a . "
- - . - L
. Lo
r
3

.- 'operate at this time,

. lector under the: oontro]_ of the thousands
R -reglster may: nou;r take
‘30 -in- which this is aooomphshed will ‘be de-’

R “Relay 623 also' estab-

" seribed hereinafter.
.+ lishes 'a holding olroult for transfer relay "
. 700 - extending |
- -winding of- reley 700, the right wmchng of
transfer relay <701, the inner right contact -
ot relay 700 oonduotor 757 to eround:at
“the’ right contaot of ‘relay 623,
does not however- operate-in this holding | o
“circuit being shunted untll oountlncr relay;-;foontact of relay 128, throucrh high reelstanoe-'-.f o
703 operates SO Cain
" The operator now prooeeds to deprese the- _'
PRI fNo 3 key to register the hundreds digit of
. o the. Wanted hne number.

. key 185 depressed the 48 volt batterv:is con-
nected throuO'h low resistance 130, over the
Jower: front. oonteot of relay 128/ 'the con-
“tacts of key 185, the inner upper front c¢on-
tactiof reley 128 to the tip pulsnw' condiictor.
‘thence as' previously traced through the
“windings of: pulsing relays 617, 618 and 619

The dlreotmn of current -

- - T = .
. . ) ) . . N .-'-nd" LEL} .
. . op Poa i
[ - . a. - - -
- E h _ o] .
- . . . - . -,
N - - : 35
- . . -
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. . - . .
h
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S0 24 VOlt ‘battery.
~ - now flowing through the ‘windings of ‘these - o
- pulsing relays is'such as 10 opérate the polar- - 621, the right back contacts of relays 800 and -
619 and ‘since “a lour ‘resistance
has- been- 1ncluded in the o

both relays 617 and 618 elso operate

L 1zed “relay

: .""::I_fthrough the wmdmg of relay 814, ‘Relay 814
- ’_--"--_..--“.'-operates in this eircuit: olosmtr a loolnncr Clr--

e’ eotor

of the incoming selector, over the upper back
© . contact of relay 311, the upper back con-
o tact of relay 812, conduotor 318, brush 415
- of the trunk finder 450, contact 530 of relay
- 512, brush 521 of the sender finder 550,-con- -
m'aduotor 531, the right back contact of relayﬁ;_}j_;
626, oonduotor 627 ‘the ‘inner left normal g
AR .;_"--".'_'f_-oontaots of relay 707 the back contact of
o relay 708, the 1eft WlIldlIlG' of polarized over-
?‘,f--ﬂow rela 709, “the. wmdlng of sender ‘step- N

| | ‘ i'_ley 803 to batter “through the rlght wind-gq
‘ing of hundreds’ reglster relay 818. y .
- 818 upon: operating locks overits left wind- -
1ng and left oontaet to G‘round on oonduotor;.- R
o1 DR

When the operator releeees the depressed--"f""'

550, contact 532-0f telay 512, brish 414 of’-;_
"-:trunk finder 450, oonduotor 490;° the lower
7 back. oontaots of rela,ys 312 and. 311 to ground
. in the. incoming ‘geléctor.

'  lay of the incoming selector and sender- step-
' ping relay#710 energize in: this circuit but
overflow relay 709 being polarized does not.
~receive current “in ‘the right direction to

‘The settmg of the se-

laoe

from ‘battery -

Relev 701

.....

“Relay 617 upon operatmg closes a - olroult

SR '_."7.from ground at its: contact over ‘conductor
- 621, the right back contact of relay 800, the
right front contact- of ‘relay 811 to batte‘*‘v?f;teots of relays 808 end 807 to ground on con-
ductor" 804 but relo, 815 being shunted so "
long as relay 617 remains operated does not
_.r‘opera,te at this tnne Relay 619 upon operet--_?_:':_.-{'-..:--' L

~ cuit for itself through its wmdlno' and ‘the

'_j_wmdlno' of 812 in series; its own: left front
= '_contaot the left back contaot of relev 815

~operated does not oper ate at this time.

~of relay
swinding of hundreds registeér relay 816

The manner

‘throug h the-'}:‘

- With the No 3
618 and 619 to the 24 volt battery. -
“tion of current now flowing through ‘the
windings of these pulsing releys is'such as
‘to operate’ polarized relay 619-and since high -~
~resistance 137 has been 1ncluded in the. CIr-" ..
“cuit the current strength is sufficient to oper-— o

ate relay 617 but not to- operate relay 618.
Reley 617 upon-operating closes a circuit

to ground on oonduotor 804 (but relay 819 |
belng shunted as' long as relay 617 remains.

_' _Ll

lay 618 upon operating closes a circuit ex-

803 to battery

WlIldlIl

Rela

80

. 85
'-Zkey 135, relays 617, 618 and 619 release, relay -

“The oontrol ‘re~-- 617 op enlng the shunt around the W’lndlncr of o

relay 812 Whereupon relay 812 operetes n

ings of the tens register relays. "

'_No 7:tens key to- regleter the tens: digit of |
the wanted line number.: With the No. 7 key .

upper front contact of relay

the" lookmg circuit of relay 814. ‘Relay 812 -
‘upon operatlng now: opens at-its left beok 90
:contact the locking circuit of relays 811 and
803 whereupon these® rela,ye releqse, relay
‘803 ‘disconnecting the ‘operating
':"..the register. relays ‘of the hundreds: register:

“from the contacts’ of the pulsing rela,ys and

circuits: of ©

relay 812 upon' operating connecting the -
“contacts of the pulsmg relays to ‘the Wlnd-—:f}_

The operetor now proceeds to deprese the‘:
100

136 depressed the 48 volt bettery is connected -
’Ethrouﬂ*h resistance 130; over the lower front
137, the right oonta,ote of ke 136 the 1hner 105
198 ‘thence as -
traced over the tip‘ pulsing conduotor’_‘-'j_; =
through the Wlndlncrs of pulsing relays 617, = -
The dlreo- T
110 -

from ground at-its contact over conductor

' '-_tery throngh-the winding of rela,y 819.  Relay
. 819 operates in this’ olroult closing a locking
_:_01rou1t for itself through its wmdlng and the .~
winding of relay 815 in series, the left front =~

811, the Tl O'ht front contact of relay 8l4tobat- - |
120 .

contact of - relaw 819, the right normal con-.
o5

ing closes a circuit extending from ground at

1ts contaot over oonduotor 628 the Inner left ' 130 -



~irom gv ound thr ouﬂ*h low resistance 138, the-
1928
this relay lockmo through its left wi ndmg'_f .

SO

10

15

20

- 815 operates 1n the 1001{1110‘ circuilt of relay

30 819.

85

| 311‘3 16

- 1-:280'906 B

contact of relay 812 to battery through the'
- right winding of tens register relay 820.

| laf 820 upon operating locks over its leit
Wmdmg and lefu contact to G'round 011 con—_'

‘Re-
auctor 823
- AL ts 1eﬂ contacts I{ey 136 closes a cir veuit

uppermost alter 1“1f1te contactu ot rel.:fgf
thence as traced over the ring pulsing conduc-

tor to battery through the wmdmﬂs ol puls-
airection of
_the cuirent ﬂow 1ng 18 not such as to cause
the operation of polarized relay 616, but since
only low 1es:1stance 138 has been 1110111(:16(:1 1n

ays 613.} 615 and 616. The.

the Dulsmo circuit both the sensitive relay

614 and the marginal relay 615 operate. Re-
lay 614 upoxn o nerating merely duplicates the
function of relay 617 alrea,dy described and
~ relay 615 connects ground over 1ts contact,
20
- 812 to b‘lttely through the right winding of
tens register relay 322. Relay 822 upon oper- -
key 139, relays 614; 615, 616 and 617 release,. _
relays 614 and 617 removing the shunt from..._i}_ T
-‘LI‘OHIld the winding of 1ehy 805. whereupon |
805 operates in the locking circuit of
| 823.  With relay 805 operated a cir- . -
‘cuit is established from 48 volt battery =

conductor 630, the outer right contact of rﬂlzw

ating now locks over its left winding and left

front contact to oround on conductor 821.

When the operator releases. the depr essed
key 136 relays 617, 619, 614 and 615 release,

1ehys 617 and 614 opening the shunt around
the winding of relay 815 whereupon relay

Relw 815 upon 0‘*3era‘t1110 NOW Opens
at 1ts left back contact the 1001{1ng circults

of relays 812 and 814 whereupon these relays
of relay

release, relay 812 disconnecting the operat-

ing circuits of the register relay% of the tens
register from the COﬂL‘LCtS of the pulsing re-

ays and relay 815 upon operating connecting

the contacts of the pulsing relays to the Wmd-_ |
| ~ sufficient current to operate at this time.

- ings of the units register relays.

40

50

The operator now proceeds to depless the

No. 9 units key to register the units digit of

the wanted line number. With the No. 9 key
139 depressed 48 volt battery through resist-

ance 130 over the lower front contact of relay
198 is connected over the left contacts of key

189, the upper alternate contacts of relay
198 thence as traced over the ring pulsing
conductor to 24 volt battery through the

 wind ings of relays 614, 615 and 616. Due to

the CODHe"“tIOH of 48 volb battery throuo*h a9

low resistance to the pulsing conductor all

three relays 614, 615 and 616 respond.- Relay

614 upon operatmo* connects around over-its
contads conductor 621,

tacts of relays 800, 811 and 814 ‘md the right
front contact of relay 819 to battery Lhroucrh

the winding of relﬁfy 823. . Relay 823 upon“
: opelatmcr Tocks

in - a 011“(311113 extending

thr ouﬂ'h 1ts winding an@ the winding of rel:aw

805 in series, the front comact of relfw 823

he lett nm":mal contacts of relays 808 : andl 80!-'

to eround on conductor 804, but relay 805 be-
ing shunted so long as lelzw 614 remains
operated does not onerate at this time.
615 upon oper atm{r connects ground over 1ts

i contact, conductor 680 the Guter rlght con-:

‘rent .

the rloht baciz .con-

Relay

-. tact of Ieaay 815 to bat'tery throu*:rh the rloht
winding of units register relay 894, Relay

824 Onerates and 1001{3 over its left W111d1n0'

and lent contact to ground on conductor 817 .
- Relay 616 upon operating connects oround
over its contact, conductor 631, the 1nner

right contact of relay 815 to battery through =~

tha rlol 1t winding of units register relay 825,

‘md left contact to oround on concluctor 817

“Upon the. deple.asmn of key 139 a circuit =
15 alf-“-‘e established from gr ound through.low

resistance 134, high resistance 140, the right
contacts "of key 139 the inner upper fron-t S

“contact of relay 128 thence-as traced over

80
the tip pulsing conductor through the wind- =~
ings of pulsing relays 617, 618 and. 619, but

due to the direction and Strength of the cur- -

lowing over this conductor only puls-
ing relay 617 operates duplicating the func-
tion of pulsing relay 614 already described:

| 8_5-:' -

When the operator releases the depressed -

relay
relay.

90

throucrh the winding 'of marginal relay 807, g

the inner left front contact of relay 805, con-
ductor 810 thence as traced over the tip

pulsing lead, the inner upper front contact

149,

128 the lower normal contacts of =~
key 141 to o4 volt battery through the wind-
ing of high resistance polarized: relay '
'Rehw;r 149 operates in this circuit but due-to

its . resistance, relay 807 does not receive -

second circuit is also established by the op-
eration of relay 805 extending from 48 volt
battery throuoh the winding of marginal re-

A

Jlay 808, the rwht front contact of 1ela 805 N
thence over oonductor 529 and as bI'ELCGd over

‘the ring pulsing conductor to-the upper al- |
“ternate contacts of relay 128, the upper nor-

mal contacts of key 141 to 04 volt battery

“through the Wmdmﬁ' of high resistance po- .

lamzed relay 143. Rela,y 143 operates in this

‘circuit, but due to its. resistance relay 808

does not receive sufﬁ01ent current to operate
at this time.

144, Relay 144 upon energizing

at the inner lower front contact of relay 119
and connects direct ground over its Upper
front contact between the winding of po-

larized relay 143 and the wmdmcr of the

marginal relay 808 Whereupon rehy 808 op-
erates locking over its left alternate con- -

tacts, the left normal contacts of relay 807

- ‘ro gl ound on condu ctor 804 At 1ts 1eft nor-

W1t11 both relavs 142 and 14:3 operated 2

circuit is now established from ground at the
front contact of relay 142 over the contact
of telay 148 to battery through the winding

of relay
locks over 1ts upper front contact to ﬂ*round

.120 o

125

00



.y larized relays 142 and 143 operated.
' 808 at its right front contact also prepares o
“fundamental circuit and causes the selector™ .~
- switch shaft to be driven upwardly in a brush .

L oE
'relay 200 upon releasing will- open the hold-
... ing eireuit- of cord relay 103 dlsconnectmo*,_

" the tip and ring contacts of pluo’ 118" from[i
. the conduct()rs extendmo to “the operator’s .
key pulsing circuit and- estabhshmo the con- ¢
tlnmty of the talking circuit. between the
. tip:and rmcr contacts of plug 100 and the
. tip and ring contacts: of plug 118."
.. set 1s now- completely dlsconnected from the_;

cord circuit and may be useéd with another -
1 ela,y 624

. cord circuit of the operator’s position to con--_
SRR trol the settlncr up of & .-.-,Lnother connectmn |

: -:-_:.':*I.'S_I‘EIEL 1
. 818 enero.‘tzed a circuit'is estabhshed for op-
'- ~erating the No. 0 counting relay 712 extend-

i 50 through the winding of

~ of thousands" remsfel relay 828, conductor

- 10

mal relay 308 also opens the 1001{1110' cﬁcmt

: - of relays 805 and 823 whereupon these relays”

~ release opening the circuits previously traced
~over which relay 808 of the sender and po-

S T a ‘cireuit for relay 626 whmh Wﬂl be descrlbed__ '-
SRR _iherelna,fter A
IR 142 upon leleasmﬂ' establlshes a

R _-_?ia-“-:'-‘-shunt cireuit around the: wmdmo of- relay
~ . 119 which may be traced from. O‘round at the

" .. back contact of relay 142, the lower front
o _-f‘_-__-'..~_conta,ct of relay 144, wmdmo' of relay 119,

.- upper front contact of. relay 119 right- con-:
s tacts of release key 126 to ground on ‘con--

= ductor 107 Whereupon relay 119 releases in -
.~ turn releasing relays 124, 127, 128 and 144. .
. Upon the release of relay 124 the guard. lamp
182 becomes: extmoulshed as a signal that"

- 20 the call has been completely reo*lstered at

Relay

~_the sender. If the talking key 102 has been

o “ _ "";'-'_'_'__1est0red to its normal pos1t10n the “circuit
~ of relay 200 will at this time be opened sinee
Relay-

~around the right Wmdmﬂ' of bransfel relay wy-

" -its ‘alternative holding ecircuit through the

‘The key

I fncommg bmsk seZectwﬁ;

: tending to the incoming: selector 825 was es-

‘tablished ‘and sender Steppmg relay 710 op-
‘Upon the energization of

710 with the thousands: reﬂlstel relayz-f;

e _-erated thereover

| ing: from. battery
~ relay 712 over conductor%léc the outer right
' back contacts of transfer I'elays 715 and. 71t>

.  the No. 0 lead 713, lead 713 Fig. 8, the: outel'
' " right back contacts of- thousands reglstfer Te-

lays 826 and 827, the outer left back contact

C 829, the outer 11}%’1113 contact of transfer relay

. -:"_?'_'-:_-'f700 conductor 717, the right back contact
| of 1ela,y 603, conductor 682 the front con-
o tact of steppmﬂ relay 710 to oround at the
~ . left back contact of transfer relay 718. ‘Re-
- lay T2 upon operating locks in a circuit
- through its winding ‘and the windings of
- relays 703 and 708 in parallel, the front con-
65 tact of relay 7 12 to ground at the left from_'

Relay

control relay to arrest the movement of the
selector switch shaft and relay 703 closes at

front contact of relay ]19 is now broken and
701 Whereupoj_l relay 701 energizes in the lock-

‘ing circuit of relay 700 and ‘closes a locking

-'-:fer relav 720 preparatory to controlling in-
coming group selection, which circuit may be -
-'traced from battery thmugh the winding of - -
relay 720, right back contact of tra ansfer _1e’a,y-_'}j;
721, rloht fronf* contact of transfer. relay 701, - .
";condactor 702, right. back: cont tact of 1613.};' BEUE
624 conductor 611, back contact of relay .
to ﬂround on: eonductm T04.  If the hu*ldleds
) dlg'lt has-been registered at this time and re- -
lay 811 has releqsed a circuit will be estab-
lished for slow operating relay 623 extending ] 1 J
" through the winding of -relay |
contact of relay. 624 conductor 623 ‘the 1eft
- front contact of tr fmsfer relay.
right normal contacts of tr :zmsfel rela 710, .
.conduﬁtor 722, the left back contact of leh*y ]“a)
811 to gr ound on conduct{)r 804. ‘Assoonas -
" relay 623 operates it again’ establishes the -

40 It wﬂl be recalled that followmg the com-"_
R AT pletmn of the thousands- digit registration
- “transfer relay 700 and relay 623 became en-

- erglzed and that the funda,mental c1reu1t ex-.

lay 720 thendma

1,780,906

contact of rela 700 Rela 'S 703 and 708

being shunted b oround over the front con-
tact. of steppmg 1631:3:,5r 7 10 do 11013 operate a,t
-this time. L

At the 1 1ncom1n0‘ selecter the control relay Wy
opemtes in the well ]mown manner over-the =

Sele(}t]n{)‘ mOV(}me_nt AS th e swi tCh ELP-_ N

‘proaches its first brush selecting position the &,
-;_swmch commutator shunts down the sender:
"Steppmg relay 710 which deenergizes remov-; R
“ing ‘the shunt. from around the Wmdmgs of

-'1e1a s 703 and 708 whereupon these relays
_operate in the locking circuit of relay 712.

Relay 708 upon: opemtmg opens the funda-
mental circuit thereby teleasing the selector

its front contact a circuit for relay 624 ex- g;
tending from battery through the winding of =~

relay 624: over conductor 633 ‘the front con-’:_-_'_,'f'

tact of relay 703 to ground. on conductor 704.
624 upon operatmo opens the shunt =

cucmt for itself over its left winding and

inner left front contact, c{mductor (19 to

ﬂ-} T

ground at the inner left contact o1 1"61%}7 605. Rl
-Relav 624 also: opens the cireult of relay 69‘"’.'"_.__?_-_ L
which releases opening the ﬁmd@mmual cir-- ¢

© cuit and the 1oekmg circuit of transfer relay - o

700. Relay 700 now releases in turn releasing
operated countmﬂ' rela,vs [ 03 708 and 712 and m-

I ncomm J gmup seZ ectzm@ |

A 01rcmt is now estabhshed for t‘le trans--fl.i*-‘[ e
05

626 the left
701, the outer

fundamental circuit as previously traced

'ca,usmg the energization of the selector con-

rol relay and of the sender steppmﬂ relay 1‘?
710, and establishes a locking ecircuit for re-
rom ba tti:ry through the
winding of rehy 720, the right wmdmcf o‘?
relay 7 ’“21 the inner rwht contact of relay 720, L

onductor 57 to. Uround at thﬂ Ilght contact 130_:__:



of rel'w 623,

- 10

“1:-,-.--79.0,-9'06- .

L 1 ‘I

cloes not cpemte in this locking circuit.
- Having assumed that the bhcusmce dlglt

register ed was 1 and that the hundreds digit
. _reoletered was 3 and that therefore hcueaﬁlde _
- '_1*-e01eter relay 818 and hundreds register re- .
' laye 816 and 818 are operated the cireuit for - S
the No. 2 counting relasr 723 18 established

from battery t11r0u0h the winding of this re-

 lay, the back contact of the No. o relay, the

No. 2 control lead 725, lead 725 Fig. 8, the
right back contact of hun dreds 1e0*1eter relay

1830, the outer right back contact of thousands
‘register relay 828 the rignt front contact: cf
rela ay 813, conductor 831 the left contact cl_:

transfer lelay 720, conductor 717, the right
back contact of relfw 603, COPd]lutOl 632. the
front contact of stepping 1chy 710 to ground
at the left back contact of transfer 191%1? 718.

Counting

~ being shunted by v oround over the contacts

30
~ causes the selector shaft to.advance 1n a: Lrush

of eteppmo* 1e1f1y 710 dces nct cpel eie at t}ue

time.

At the selectcr the ccﬂtrcl 1e1ay again

tripping and group selecting movement, the
switch commutator shunting dcwn the eeﬂ der
~ stepping relay 710 as it approaches the first

35

oroup selection position. - When the stepping

| relav 710 Leccmes shiinted and deenergizes

40

thﬂ shunt aboutthe No. 2” 'coantme 1ele,1,7 794

1S cpened and I'ela"gr 794 energizes extending
‘the operating lead 725 to the windis ne of the
No. 1 counting relay 726. In the Well known

manner in response to the next shammg 1m-

pulse at the selector as 1t reaches 1 1ts eeccnd '
group selection positicn the No. 17 counting

'- relay 727 cpemtee in the locking circuit of

45

+ 50

counting relay 726 again extending the oper-

ating lead 725 to the lead 718 and thence as
pre mcuslv traced to 'battery through the
in
response to the third shs mtmﬁ‘ impulse at the

vinding of the No. 0 counting relay 7 T192.

selector the counting relays 7 703 and 708 oper-

ate1in the locking ClI‘Clllt of the No.0 ccuntmfr

relay 712. Relav 708 upon cpemtjng opens

the fundamental circuit thereby releasingthe
selector control relay to arrest the adva nee of
selector has therefore

the selector. 'The.

~tripped its first set of brushes and advanced

- relay
of lele

them into contact with the first set of termi-
nals of the third group in its lowermost bank.

Relay 703 upon operating again estab- re
624, Wthh upon

lishes the circuit of relay
operating opens the shunt wcund the right

winding of transter relay 721 Wheleupcn”
721 energizes in the locking circmit
720 and closes a lcckmﬁ' circuit
for 1tse1f over its left WlIldlIlg and nner

iRela}f 21 being shunted at
~ this“time over the circuit- plewc 1ely tr %ﬂﬂ-‘-
"~ through the right back contact of relay ¢

.--'_L"

¢ 720." Relay

relay 723 operates in this circuit
 and locks through its winding and the wind-
ing of the No. 2’ ccuntmg relejr 724, the con-
'tfl.ct of relay 723 to ground at the cuter rmht
contact of transfer relav 720, but relay 724

..'uO

“selector 850 is selected. ~ When rela,y
~ finally energizes it again establishes the fun--
damental circuit mcludmcr the WlIldlIlO’ of

II

left ccntac‘c to grcund on ccnductcr 719

Fmal bm&sh selectwnw :

A circult is ncw estabhshed fcr the tran.e-t
for relay 728 preparatory to controlling
_ﬁnel brush' selection at the

Relay 624 also opens the circuit of relay 623-
‘which releases opening the fundamental cir-
~ cuit and the locking ecircuit of transfer relay
720 now- releases in turn re-
leasing all cperated ccuntmﬂ' rela,ys and' N
_reley 624 B P

inal selector -

which circuit may be traced from battery

through the winding of relay 728;-inner -

right back contact of transfer rela,y 718,
T Nht front contacts :of transfer relays 7 21;_._;-. o

-and 701, conductor 702, right contact" of
relay 624 conductor 611, back contact of re- -~ .
lay 703 tc ground on conductor 704. A |
circuit is now established for slow operat-

BO

ing relay 623 extending from battery through

the winding of relay: 623, the left contact of |

relay 624, conductor 625, “the left front con- -
tact cf rele 701, the cuter normal contacts
~of relay 7 18 conductcr 792, the left. back
.-ccnta,ct of 1elaV 811 to’ G*rcund on ¢onductor
804 Relay 623 being slow to operate does
ot energize until sufﬁment time hag elapsed
perlmt the incoming selector to hunt for
‘an idle trunk in the selected oroup termi- 05
nating in a final selector hzwmcr access to

It Wlll ‘be as- o

the W‘mced subscrlber s line.

sumed that the trunk termmetmo, in-final |

623

the sender steppmcr relay 7 10 and the' Wmd-'

ing of the control relay (mot shown) of

the final selector 850 and also estabhshes a

Jlocking circuit for transfer relay 728 ex-
tendmg from battery through the winding
of reley 728, the right winding of relay
718, inner rlght contact of rela,y 798, con-

[t .
B -
el

ductcr 57 to ground ‘at -the right ccntact'-_"_

of relay 623. Relay 718 being “shunted at

does not operate in this locking circut..

Ha,vm-ﬂ' assumed that the hundreds dwlt
remstered was 8 and that therefore hundreds R R
‘jremeter relays 816 and 818 are operated’ a.
-_c1rcult for the No. 8 counting relay 731 is =

established from battery thrcuo‘h he winding
of this relay,

3’ counting relay 732, No. 8 control lead

7129, lead 729 Fig. 8, the outer right front.
ccnta,c’f of hundrede reo'lster relay 818, the
1(}1113 front contact of ‘"hundreds reglster_-
elay 816, conductor 832, the left front: ccn- o
tact, of transfer relay 7 98, conductor 7

the back contact of the No. 1
ou.

the right back contact of relay 603, ccn—

ductcr 632, the contact of sender Steppmo
relay 710 to oround at the left back contact -
731

of transfer relay 718. ‘Counting relay
cperates in this ClI'CU.lt and locks thrcugh

100 = l

&

wo

.!.10
-this time over the circuit prekusl traced o
‘through the right back contact of relay 624



o 45

mmg ‘movement;
. its first - brush selection position the switch-
- - commutator shunts-down the serider steppmff

- 7 relay -710, which. upon releasing opens :the:
- s Shunt: about counting relay 782 which now
-+ " energizés in the: lookmg circuit of counting
731, .and extends-the operating leedf',
of the No. 2 counting

y* 793.: “In  the manner previously de--'.--_._

o orelay
e a29 to the- Wmdmg
'.-jé_;g-(j'-'serlbed in. response to further shunting: 1m-
e pulses as the selector shaft advances, count-
o ing relays 728, 724, 726, 127, 712, 708 and .
o 7080 operate:: in-the manner prewouely de-
o .- “seribed. Relay
it g the fundamentel circuit - thereby releasing
“7 0 the: selector: control relay to arrest: the fur-—’-
SR '_"jj_;jther advance of . the selector switch: - shaft_
“ . " The selector has now been advanced to a
. position to trip . its- fourth set of-brushes -
. g0 when it is later advanced 111 a, group se-.--}
T -‘_leotmcr ‘movement, |
. Relay 703 upon operatmg again’ este,b---
LR ”-'_'f-hshee the circuit of relay 624 Whlch in-turn
| ~ opens the shunt around the rlght Wlndlllﬂ‘ -
‘of transfer relay 718.
R _-:__T_'erglzee in the. lookmﬂ' (311'01111; of relay 728
o and- closes a lockmcr 01rou1t for 1tse1f over.
. it left ‘winding- a,nd inner left front con-
. tact to ground on conductor -719. Relay
624 also opens the circuit of relay 623 which -
. - releases openmg the - fundementel circuit -
. and ‘the lookmg circuit of - transfer- relay -
S 98, 'Relay
R '_:_leesmg all 0perated countmg relays and
,_rela,y 624 L Co

AR T

winding of relay
of tranefel 1e1eV 733 the inner right front
- contact of rele* 718, the right front contacts
5 of relays 721 end { 01 oonduotor 702, right
- contact of relay 624 oor: ductor 611, beok oon—*-_}:
'--_-tfl,ou of relev 708 to ground on conductol 704.°

S oA clreuit is now established. for slow Opera,t---_
oo ing relay 623, if at this time the tens digit has ©
S0 been. fully: reglstered which may be traced
| - from battery through the wmdmg of relay
o623, the left oonteot of relay 624, conductor
625, the left front contact of relay 701, the
. outer right alternate contacts of tra,nsfer-

35 :_.reley 718 the left baok oootact of tren31e1

12

-1ts wmdmg a,nd the wmdmO' of the No 3’*;1

“counting reley 782 to gromld at the outer :tact Of TGI&Y

-0 At -the final seleotor the control reley
AR _-_':":i'__‘_.__-__'estabhshes in ‘the ‘well l{nown manner_ the.
= circuit of the high speed up-drive magnet to
‘advance the’ SW1tch shaft in a brush select-

“When the ehaft approaches
“contact of relay

Rela 718 now en-

728 now: releases in turn Te-

Fmal group 07* tefn,s seleoteon |

cell A o1rcmt is now established for. the trene--;_
-~ ferrelay T16 preparatory to controlling final
group or tens selection at the final ee1eotor.

| 350 which circuit may be traced from battery,
716, the I‘tht back contact

O‘IOHIld over the - _
_'-._3101%}7 623 ope1 ates 1t ecrem es tthehee the rg
fundamental circuit. causing the ope1 ationof =

oo

_oo"lduotor 837,

” 11,780, eoe-.l‘?;- SRR

814 Wthh will now

'_‘_Iele 7 33 oonduotor 833 the 1eft baek oon-

. | bo duell-_e._-,.-—f.-:.

. right-contact of transfer relay 728, but re- ergized if the tens digit has been 1(3@181,616(1
B lay 782 being shunted by

o .. -contacts of: Steppmg relay 7 10 does not. op—-*-_-_-

:[era;te at :this time. '

“to ground on cenducter: 804. As soon. es.jf-:

the seleéctor control relay end of the sender

{ OO

stepping relay 710, and establishes a Jocking -~
-circuit for relay 716 extending from battery =~
through the winding of 1e1ey 716, the right rs =
-Wlndmg of relay 73 8 the inner 11ght front -
(16 conduotor 757 to ground .
“at theright front ooma,ot of relay 623. Reley'-_
bemc— shunted at this time over the cireuit o
| premouel Jr traced through the right beoh‘ con-
‘tact. of relay.

.lo\.,h:uw circult..

624 does not opere,te in 131115-;.;..._ S

Hevmg aesumed thet the tene dlglt regls--'

tel ed was 7 and that tens register relays 820 -
“and 822 have been opermed a circuit for the g5.
“No. 2 counting relay 723 is established from"?}_--:--i,_--
Dbatter ¥, Wmdmﬂ' of this relay, the back con- =
“tact of the No. 9 counting relay 724, the No. -~
708 upon “operating opens. 2 control lead 725, lead 725 Fig. '
- right back contact of tens reeleter relay 835,

‘the right front contact of remster relay- 820 B

8, the inner -
90

the Ilﬂ*ht back contact of re01ste1 relay: 836

the left conteot of trensfe1._ff:'_"ff_""'.-"-’-i:'_.."'-f'}"

reley 716, the. front contact of sender step: .

ping relay 710, conductor 632, the right back

relay 7i8.
this” circuit: and locks: through its winding

oround over the oonta,cts of steppmw relay
710 does not operate at this time.

. ~contact of rela 603, oonduotor 717, the left.
‘back contact. of tr ansfer rela B
“at the outer left front contact of trenefej. R
‘Counting relay 723 operates in =
and the. winding of the No. 2% counting Ieleyr--_ IR
724, the contact of relay 723 to ground at the .
'lntermedla,te right front contact ‘of transfer =
relay 716, but rele 724 being shunted by .
105 .

ay 728 to ground - i

At the selector the control rehy- ag.:lln

“causes the eeleotor shaft to advance in a'brush =~

‘tripping and group selecting movement, the = -

. switch commutator shunting down the Sender- -
- stepping relay 710 as it approaches the first
.~ group selection position. ST

stepping relay 710 becomes shunted and de-

‘energizes the shunt around the No. 2" count—;;:-_;.--

ng relay 7 724 is opened and relay 724 ener- 115.

- gizes extending the operating lead 725 to bat-~

“When the sender

“tery through the winding of the No. 1 count-
ing relay 726. In response to the further
advance of the Seleotol switch shaft count- =~ -

mg reley 726 and 727 become energized, the ';;_1_25;_

No. 1/ counting relay 727 extendmg the 0 p—

front contact of: tene register. relay 822, con- 125"
ductor 838, the right back contact of the No. =
-9’ oount111g relay 7 36 to bettely through the- L
winding of the No. 9 counting relay 737.
the well known manner as the Seleetor shf rt.
_edvencee oountmg rela,ye f88 to { 45 ope1 etej 130

erating lead 725 to the No. 0 operating lead
713 thence over the outer right front contact

of transfer reley 716, conr{uouor 735, the. I‘].ﬁhuI:-'-:.:.'__'.:_..' ;:
1257



' Whereupon through the operatlon of the No

5’ counting relay 744 the operating lead 725
is extended over the front contact of relay
744 to conductor 714 thence to battery

5 through the winding of the No. 0 counting
relay 713. In response to the 8th shuntmg
unpuls*a from the selector counting relays 703

and 708 operate in the locking clrcult of relay

712.  Relay 708 upon operating opens the

10 fundamental circult thereby releasing the
-~ selector control relay to arrest the adva,nce of
the selector. The selector has therefore
tripped its fourth set of brushes and has ad-

 vanced them to a position just beneath the
15 Sth tens _group in the fourth bank. =
Relay 703 upon operating again estabhshes

the circuit of relay 624 Wthh In turn opens
the shunt around the right WlIldlIl‘-T of trans-

fer relay 733. Relay 1 733 now energizes in

20 the locking circuit of relay 716 and closes a
locking 011"01111; for 1tself over its left wind-

1ng and inner left front contact to oround 1 o
‘in the well knewn manner, causing the ad-

“vance of the selector switch, shaft in its units
switch shaft advances the stepping relay 710

~ on conductor 7 719. Relay 624 also opens the
- circuit of relay 623 which releases opening
o5 the fundamental circuit and the locking cir-
‘cuit of transfer relay 716. Relay 716 now

releases in turn releasing all oper ated count _
- first- application of the shunt the operation

. of the No. 4’ counting relay 750 in the lock-
- ing circuit of relay 49, ~Upon successive:
";appllcatlons of the shunt about. relay 710,
- counting relays 731, 782,723, 724, 726 and 7 '
‘operate, the opemtlon of rela 727 extending
the operating lead 748 to the No. 0 lead 713._--7--' o
thence over the outer right back contact of
transfer relay 716, the outer right front con-
tact of transfer 1elay 715, conductor 751, right

.mg relays and relay 624

20 F maZ UNILS. selecmon
lelay 715 preparatory to controlling units

selection at the final selector which cu‘cmt
-~ may be traced from battery through the

- 35 wmdmw of transfer relay 715, the 11 ght back:

contact of transfer relay (46 rlght front con-
tacts of transfer relays 733, 7 18, 721 and 701,
conductor 702, right contact of relay 624

conductor 611, back contact of relay 703 to

40 ground on conductor 704. - A circuit is now

~established for slow operating relay 623 ex-

tending from battery through the winding .

of relay 623, the leit contact of relay 624
conductor 625 the left front contact of rela,y
45 701, the outer right alternate contacts of

161& 7718, the outer “left front contact of relay

733, conductor 747, the left back contact of

relay ay 819, 1f at this time the units digit has

~ been 1e0'1steled to ground on conductor 804.
50 Upon the o pemtlon of relay 623 the funda-
- mental circuit is again established for operat-

ing the control 1elay of the final selector and

the sender st epping relay 710 and establishes
a locking circuit for transfer relay 715 ex-

55 tending f1 om battery through the wmdmg of

relay {10 the; richt winding of transfer
relay 746, the inner rwht contact of relay 715,

conductor 757 to O'I'ound at the right contact-.
of relay 623. Relﬁy 746 being shunted at this

- 60 time over the circuit prewouqu traced from

the right back contact of relay 624 does nou.

oper ate in this locking circuit.
Tt has been assumed that the units dlﬂ'l't
registered was 9 and that units register re-
65 -hyq 824 and 825 hava been opemted A cr-

A cmciut isnow est.:,..,bhshed for the tmnsfer_

cuit is ndw estabhshéd for the No. 4 counting

relay 749 extendmg from battery through the-'_. o
wmdmg of relay 749, the back contact of the
No. 4" counting relay 750, over the No. 4 =

0pe1 ating lead 7 48, lead 7 48 Fig. 8, the right

front contact of units eglster relay 826,con- -~ - . -
ductor 839, the left. contact of transfer relay SRS

715, the contact of sender stepping relay 710,

conauctor 632, the right back contact of relayj RIS

603, conductor 717, the left back contact of
transfer relay 7928 to oround at the outer left

front contact of transfer relay 718. Count-
ing relay 749 energizes and locks through its -

Wlndmo‘ and the winding of the No. 4" count-

ing relay 750, the contact of relay 749 to
oround at the intermediate 11ght fl ont, con-
tact of transfer relay 715, but relay 750 being
shunted by ground over the contacts of
sLeppmg relay 710 does noL operate at thls-: -
-8

At the. selector the control relay estabhshes; o

time. -

the circuit of the slow speed up-drive magnet .

or-line terminal selection movement. As the

18 intermitt ently shunted - causing upon the

o5 -

w00

front contact of units reglster relay 824 con- -

ductor 838, the back contact of the No 97

counting rela 736 .to battery through- the

105

Wmdmo of the No.9 counting relay 737. -In -
response to the further Shul’l‘tlnﬂ of stepping -
relay 710 as the final selector ’Ldvances count- -

ng I'elavs 736, 738 to 745 inclusive operate, -

relay 744 e?_tendmo* the operating lead 748 110

to the winding of the No. 0 counting relay

712. In response to the 10th shuntmo of

-steppmg relay 710 the counting relayq 73
‘and 708 operate 1n the locking cireuit of the
No. 0 counting relay 712. Relay 708 upon
operating opens the: fundamental circmit
thereby releasing the control relay of the -

final selector.to anﬂst its line selection move-

ment. The final selector has now advanced.
120 0

ts brushes into connection with the termi-

nals of the wanted line 300. The usual test

busy condition.

‘Relay 703 upon 'opératmcr 20911 estabhshesf o
. tile circuit of relay 624 whlch in turn opens
‘the shunt around- the rlght winding of trans-

is thereupon made to determme 1ts 1dle or

<125

fer relay 746. Relay 746 now energizes in =
the locking circuit of relay 715 and closes a

locking cir cmt for itself over its left wind-

ing and_mner l_e_ft front contact to ground
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5

‘14

on conductor 719

cu**cult of relay 623 Whlch releases: opening
“ the funda,menta,l circuit and the locking cir- o
-as prewousiy described, eonduetor 840, the -
inner left back contact’ OL rela |
-through the winding of ringing relay .
626 This relay upon eﬂefgwmg 0pens both -
._conductors of the: mngamental circuit at its .
back contacts releasing relay 709, and applies =
-:-;_ground and the rmgmﬁ current sources ‘637 #p.
to-the fundamentml C1T cult for opez ating the -
ringing relay in the incoming selecwr for - -
-1111t1*1b1ng the ringing of the caﬂed subserib-
“Ringing then proceeds automati-
cally and is trlpped at the 1 111001111110 seiector-

cuit of transfer relay 715. ‘Relay 715 Now:

releases in: turn leleasnw all operated count-
¢ " ing relays.and relay 624 Upon the release
EEE -of relay 624 the elrcmt last traced for relay
- 623 is reestablished and relay-
St again - estabhshmg the fundamental circuit
S After the completlon of umts selectlon at_._
R the final selector the sequence switch of the
© . incoming selector is advanced in-the well

623 operates

but performmcr no other functlon at thls

known manner to reconnect the control relay
- of the ] incoming selector to the incoming cir-
. cuit but in-such a manner that the current--; -

- which now flows through its winding over'_}*-
- -the fundamental cu?cul't through the Teft
L ey wmdmg of overflow rela,y 709 amd the wind- -
.. ing of the sender steppmg rela,y is in the.
"7 proper direction to operate - the pola,rlzedf?
. overflow.relay 709.: Reiay 709 upon operat-
o ing now locks over its rlght Wmdmg ‘the:
e
~ left back contact of relay 707 to 0‘[‘0111"-‘(1 at the?__'

| "-'-_contact of relw 709 fmd esta,bhshes a, - 'Clr-

' "-_:__605 opens at its inner Jeft back contact one

right normal contacts of relay 752, the outer

- cuit for: relay 752 extending from battery

over the outer left back contact of. rel::w 707 .
30 to ground at the contact of relay 709.
O Y 373 upon energizing in this cn*cmt opens the

. locking circuit “of rela 709:at its right make- "

.+ winding of relay
35 tor 704. Relay 707 does not operate in this
~locking clrcult S0 long as overﬂow relay 7 09
'remams energized. L R

- At the incoming- SEIBCDOI' upon the opera-'
o -tlon of the control relay over'the fundamen-

40 tal circuit: the sequence switch 'is advanced -

o i

" to comnnect the control relay to- the funda-
~ ¢+ mental circuit in-such a manner that the
. current now flowing through the left wind- -

-7 ing-of relay 709 is not in the prOpe‘r direc-
45 tion to hold relay 709 energlzed -Relay 709 1
- - upon deenerglzmo* now -opens -the shuntf
o “arotind relay 707 which then energizes in the
o locking: 01rcu1t of relay 752. Relay 707 upon

"~ operating at its inner left and 1‘1ght make-"

before-break contacts reverses the connection:

- of‘the left winding: of overflow relay 709 to

oo the: fundamental cireuit so that when the in-

. coming selector sequence: switch-has reached

- the trunk" closure position relay 709 will-

Smce Nnow- relay 709 1s ener-

609  tact of relay 512 to ground at the lower back

Magnet 491 upon ener--

gizing releases the finder 450 to normal

Whereupon the Oﬁ-POln’l&l conta,f,ts 409 are

~opened, opening the cn*cuu ot 11’1&01,1@1: 491

Relay

All- 0peraued appa- =

ratus of the link circuit with the exception
of sender finder 550 has now been restored =~

to normal

65
- gized-a circuit is established for relay:
"~ -which may be traced from battery' through
~~ the winding of relay 609, conductor 634,
“ outer: left front contact of relay
=60 ground at the contact of relay 7 09 Relay
R 609 upon: operatmo* locks over 1ts left front
. contact to ground on conductor 704, releases
- relay 608 and at its right front contact es-
| ‘tablishes.a circuit which may be traced from

---ground over: sa,ld conta,ct conductor 635 the.-

again operate

Rela 624 also opens thepj'“

| ter

‘Relay

ing. SR
| The releasm of relay 525 opems the holchn SR
circuit of relay 512 and also Opens the. holrl—l_ o

ing circuits of relay 306 of the trunk cir-

contact of rela,y 503.

(e to

500 thereupon relesses.

I 780 906

rloht front contact of transfer rel:zzy 746
--conductor 758, the rig ht front contact : 0f

relaﬁ,r 808, thls relay hamnﬂ been energized

er’s bell.

When the subscnber angwers

ReZease of Z@fmﬁ cwcmf, (,md semi@?’*

Y 606 to: bat—.;’-}"m -

Upon the release of 1ela 608 a cirenit wzﬂsﬁfi -
estabhshea from ground at its back contact

oy
E_;'I

80

over conductor 688 the left contact of velay

752, conductor 7 54 the outer left front con- =
taet of relay 721, the outer left front contact =~
~ofrelay 7 46 conductor 755 to battery through -~ -
the Wmdmw of relay 604. Relay 604 9*1@1*-_}  s

oy

oizes and- locks .over “itg rwht contact to
ground at the inner 1*1ght contact of relay -

shunt around the right winding of relay 602
extending thrmmh the left’ normﬂ contacts o5
“of relay 603 and. opens a second shunt around .~ -
oL the ‘right Wlﬂdlnﬁ‘ of relay: B
| ' "_'""'ﬁ’"_'..-before break contacts and locks through the thr ouo'h the outer left contact.of relay GOé’c

T 07 to- ground-on conduc-i-
- tact of relay 802.

GOZ-Mueﬁdmai-“ .

| conductor 639 to ground at the left back C{m-'_;_ S
The inclusion of the right
- winding of relay 602 in the circuit pre ﬂousiy-__f o
-~ traced to bat ttery from the Wmdmgs of relays
524 and 525 reduces the current ﬂo*mno tO P
such an extent that relay 525 releages.

“will be recalled that relay 524 .did not pm

ﬂ]f};} -

Vlously Operate due to 1ts 1narg1md wind-

cuit and relay 511 of the link circuit. Rehyf"_;? e
511 releases in turn- releasing: relay- 503,
' -Wlth 1"elays 508 :and 512- demergzzed a cirs .

cuit is now closed -for release’ magnet 491 0f -

“the trunk finder 450 extending from bats ery_.f{; 5
through the winding of magz_let 421, the in-"
_.:.:._termedmte springs of off-normal - ontacts © <

409, conductor 422, the intermediate upper

and the holding circuit of zch 500,

SWltch 5a0 bemg of tne non--

zcontacts of relay 500 the upper back confact
of relay 507, the innermost lower back con- 3

i 37
NG

130_'._ s
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| 609
10

1, 7—9.0,"9’6.éi "

“eqtormo type, remans in the p051t10n into
which it was last set and starts from  that
position to hum for' an idle sender on the
next call.- '

Upon the release of rela,y 512 the cireuit

premouslv traced through the windings of

relay 602 at the sender 1s opened and rela,y |

602 releases in turn releasing relays 601 and
These latter relays upon releasing re-
move the holding Dround from the holdmﬁ
circuits of -all oiJerqtecl relays of the sender

and such relays release restormcr the- sendel

to 1ts normal 1dle condition.

- At the trunk cu*cmt upol the 1*elease of-

relay 306 circuits in parallel through the
windings of cut-through relays 308 and 312
are

300

tact of rela Relay 308 upon operating

disconneécts the tip and ring contacts of ]‘Ld{ |

- 301 from the pulsing’ conductors 310 and 309

30

and connects such contacts to the left wind-

ings of repeating coil 314 smd at 1ts upper

contact prepares a circuit for ringing relay
311 and connects battery through resistances

315 and 318 for padding the toll line repeater
circuit. Relay
ate at this time due to the inclusion of high
resistance 315 in the circuit thereof. Rehy

312 upon operating, at its cutermost bacl con-
- tacts disconnects the tip and ring conductors

 of the outgoing end of the ti unk cirenit from
35

the funda men‘tal ciremt conductars 313 and

490 and connects- the tip and ring. conduc-f
tors through to the right WlIllelf“S of repeat-
mg coil 314 thereby establis 111110 a Lalkmo

~ circuit from the toll line. termmutmn n ]‘mk:

-40

45

55

60

65

contacts of relay 312 and the z
of repeating coil 314. Rehy "16 unon oper--'_

101 over the operator’s cord circuit, th.x.; trunk
-3, thence over the t‘ﬂkmﬁ con-
ductors of the mcommo selector 325 fmd final

eireuit of

| e1ector 350 to the C'lﬂz;d subseriber’s Iine 300.
- After the connection hasg been established
to the called line ‘md before the subscriber

~has answered there is signaling battery on

the incoming s elector trurrk Wlhc h as soon as

yelay 319 onemtes ‘causes the enerx rg1zation of

tha su Df*rmsofy relay 316 over the outur front
1ight winding

ating establishes a circuit from the sleeve of
jack 301 over the upper low resistance wind-

‘1ng of relay 302 to-ground at the upper front

'eontac‘t of relav 316 thereby reducing the

resistance of the sieeve supervisory ctreuit to

such an extent that marginal relay 215 at the
operator’s position operatﬂs if at the time the

operator has not restored Ley 102 to 1ts nor-
mal position. Relay 215 upon operating es-

tablishes a circuit from ground over 1ts CON-
tact through low resistance 219 tl"eﬂce over
conductor 218 the next

%abhshed from batt tery  through ‘the
_-'Wmdmm of these relays, the two u ppermost
~ contacts of relay 304, the upper back contact
‘of relay 306 to ormmd at the upper front con-

through low. resistance 145,
Jower alternate contacts of key _
plug 118 and jack 301, inner-upper front
contact of relay 308, the upper left winding . -
95
winding of ringing relay 811. Since battery
throu gh low resistance 145 1s now emmected R
in parallel with ba’rterg connected ‘over the
ay 808 through high re-

sistance 315, relay 311 operates ope‘qmﬂ at-1ts -

011 howevex does not oper-_”_'

to lower alternate
-contact of- kev 102 to battery through lamp
192. If the key 102 has been restored the cir

~cuit of relay 215 is not esta,bhshed over. the o
sleeve cireu: :t, but the sleeve cireuit is extend-

ed directly to lamp 122 over the lower normal

g .__ - —wh ) .
. l.a I . !

contact of key 102. Lamp 122 upon lighting o

at this time is a special signal to the opel ator_'; "0
that - the Wanted subscrlber S bell 18 bemf)*'_- o

I‘U.Il oy

current as hereinbefore described, the sig pal

ing battery is removed from the i 111(3011111’10’ se-
Jlector trunk thereby causing relay 316 to re-
lease and to extinguish the lamp 122. Had

VVheil the called subscmber ANSWers tnere-—.' '
by discontinuing the application of ringing

5 .

the called line been found to be busy when

connection was made therewith the cireuit

previously traced through the trunk super-
visory relay 316 would have been intermit-
-tently interrupted at the incoming selector
thereby ‘causing the flashing of- the. supervi-
sory lamp 122, Should the operator desire g5 =
to rering ‘the c'ﬂled Subscrlber she may do .
so by throwing the ringing key

cord circuit to the left thereby:

and esuabhshmg a circuit from battery

of repeating coil 814 to-ground through the

up ser contact of rels

back cont‘wts the talkmﬁ* 01rcult of the trunk

116 Gf her
interrupting
the tip talking conductor of her cord. circuit

.80

%0
the innermost =
116 tlps of

100

and connecting the rlnomg ‘current source

called 11ne | |

‘Should the 0per ator desn:'e to cllamﬁe 611'”_' SOV

cords after the connection has been: comp slet-

ed and the ca,lled Subscrlber has answered it

317 and 01‘01111c1 respectively to the cutgoing. . . -
tip and ring conductors of the trunk circuit.
In response to this ﬂ‘Jphcatlon of ringing
current the ringing relay of the mcommﬁ?
“selector again. apphes rmfrmg currem +0 the.;"_:_j

105

e

becomes necessary to hold the trunk connec-
tion and also to provide a busy test }:‘:otd“ltml :

on the sleeve of ]ack 301 so that another oper--. -
ator will not seize the same trunk duringo the 315
interval that it takes the originating operator; o

to remove one toll oord and to insert another.

The trunk circuit is held during the change
of toll cords by ground Supphed over the up-

per back contact ot relay 316, the mner up-
per front contact of relay: 312 to battery
through the winding of relay 803 whereby

relay 303 18 held enerfrl?ed after sleeve 1'el‘w

302.deenergizes followrw the removal of the . '

cord plug From the ]acL 301 and holds ‘the
trunk relays 304, 308 and 812 operated. A

‘busy condition is maintained on the sleeve of -

jack 301 throuo'h the upper winding of relay
302 over the inner lower front contaet of re-

' ilay 312 thence to. battery through hlfrh re- ';"'

126
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Loen

. "ogstart. tlmmg on the selected sender..
-3-';_"jf*_t___,j‘_::_.tlmmg circuit may. be.of the:

" in the patent to A. C. Powell, No. 1,577,076, Telay 608 as previously described. . Since at -~
' this time transfer relay 721 has not been op- =

‘erated a. circuit is established for relay 604

16

B e 'S1stance 319 When the Seoond toll oord p111g |
- isinserted into the jack 301 relay 302 reoper-
- ates under control-of bettery supphed over

| the sleeve of the toll cord. : -

When the established oonneotlorr -. 18 - 1o

R longer desired ‘the resistance of the sleeve
. circuit extending over the sleeve of the toll
" line Jack 101, the sleeve of plug 100, the in-
'~ ner upper normal contacts of ke 102 to bat-
-, tery through lamp 114 1s reduced to such
‘an extent that lamp 114 lights.
‘hanging up of the called Subsorlber s receiver C
‘the' circuit of trunk supervisory relay 316 of the circuit prewouery traced to battery
18 again established reducing the resistance

of the sleeve circuit extendmg over the sleeves

~of jack 301 and plug 118 as premously de-

sorlbed thereby causing the illumination of
“cord lamp 122. The operetor noting the il-

‘Jumination of. both lamps 114 and 122 then-
proceeds to take down the connection where-'

~upon the trunk circuit of Fig. 3

lectors used in establishing : the oonneotmn-
| are restm ed 1n the well known manner

I%compZete regestmb‘?on of dzg?ts -

hnk circuit -and relay 601 operated, ground o
~was connected .over the left mtermedlete”

" 641 extending to a'common timing cir oult to-

- The

jssued Meroh 16, 1926. Thereupon 0101111(21 3
o '-l;_.r_-_“ls connected. at the timing eircuit to oo:n_duo--'f*
© 7 tor 642 thence over the outer right front con-

| .~ tact of relay 601 to battery through the. left_

Sy winding-of timing relay 643. Relay 643 op-

R _-.--__';If-.-'erates and locks OYE‘,I' 4 tS I'lght Wl Ildlnﬂ' Ell'ld .

o “right contact to ground at the outer left con-

,': = 40 |
-_ 4 tact.of rele,y 605 and connects the left Wmd-,—-__
~ ing of timing relay 644 over its left contact

%o timing lead 645. After an interval meas-

“ured by the. operation of the timing eireuit,

. 4 if the operator has not at that time completed )
e . the setting up ‘of four. d10'1ts on the sender
oo registers and. reley 643 1s stlll locked, grovind
s owill be app )
.. operating relay 644 which then locks over its

lied to the timing lead 645 thereby

‘right winding. and inner right front contact have been registered the tithing circuit causes

“to ground at the outer. left contact of relay relays 643, 644 and 603 to function as

PR 605 esta,bhshes at its left contacts alarm cir- -

Ll oults extending to the timing orrourt and at

- and no further digits have been registered
relay 603 closes a circuit e\tendmg from bat-
© " tery through the winding of relay 623, the
~ an left back contact of relay 624 oonduotor 625,
. the outer left back contact of transfer relay
, - 700, conductor 756 to ground at the right
' -"-front contact of relay 603.
~ates estabhshmg the fundamentel circuit for -
: _'oontrolhng moommg group seleotlon At its

~its outer right contact eetabhehee an ohwo s
T olromt for relay 603. |

If1 111001111110' brush selectlon has been made

lay

Upon the

___424 through the upp
3 and the se- ing of sleeve reley 302 of the trunk to the -
* _s1eeve of jack 801. The. epphoetron of inter-
~ mittent Ground to this circuit now causesthe =
-'._'_eupervremy relay 122 to flash as a recorder -
 signal that the oonneotlon has falled o:t com- g
At the time the sender was Selzed by the__*_' e | Lo O

type- disclosed

‘Relay 623 oper-

rlght baok contact reley 603 opens ‘the cir-

" cuit previously traced through the contact of
the sender stepping relay 710 for controlling

the sender counting relays whereby the in-

-coming selector is not arrested until it arrives .0

in the tell-tale position: At its left transfer. '~
‘contacts ground on the middle Wmdmg ofre- =
602 1s transferred to the low resistance =

' left winding of relay 602 over the outer left o

‘back contact of relay 636, the left front con- 75

tact of relay 603, the i mner left back contact™
of relay 604 thereby reduomg the resistance =

of the link circuit.

Mergm%l relay 524 now
operates substituting interrupted ground for

_pletlon o

through the Wmomgs of relays 524 and 525';' fl
g

battery through hlgh resistance 533 over the o
next to upper oontaot of relay 512, conductor -
534, brush 423 of trunk finder- 450 conductor.. -

er low- resistance. wind- g5

R At the sender When the incoming seleotorf,z
F .__:hr'.lS I'E‘El,(}hed the tell tale pOSltl(Dl'l and I'everses_'. e
SR HIP front contact of relay 601 to.-the stert lead |

the connection of battery and ground to the

fundamental circuit, overflow rele,j;r 709 op-

“erates followed in. turn by the. operation of =~
-relays 752, 707 and 609 and the release of = =

extending from battery through the- Wmdmg‘" L

Cof relay 604 conductor 755, the left-back con- '- |
tact of relay 721, oonduotor 754 the left con: S
tact of relay 7.)2 ‘conductor: 638 to ground:_.-j-' o

at the back oonteot of relay 608. Relay 604 105

upon operating now proceeds, as before de- f_"_’ﬂ-_;.ifrl.':j.f
scribed, to-release relays 524 and 525 thereby

1n1t1.et111g the release of the sender and lmk
- circuit.  Until the link has restored bettery;ff-f
through high resistance 533 is applied ‘over 310
the olremt prevroush,';r traced to the sleeve of .
trunk ]aok 301 to hold the trunk busy RERORES

If selection control has prooeeded beyond’-'-'_QJ_:'-"'-;'T'-':_"_."j"“.-

._.the incoming selector and no further digits -
116 -
pre- .
viously desorlbed relay 603 opening’ the cir-
cuit, previously traoed for controlling the

sender oountmg relays whereby the final se-

- lector is permitted to advance to the tell -tale
- position. - When the final selector reachesthe =
tell-tale posmon the incoming selector isad- - =
vanced as previously desorlbed for a com-
pleted connection reversing the connection -
of battery and ground to the fundamental 125
circuit thereby operating the sender over- =

flow relay 709. -Relay 709 upon operating

_":pomt the olrcuIts funotlon 111 the menner"

causes the operation of relays 752, 707 and .
609 and the relase of relay 608. From this
130



1,780;906 o

"prewously descrlbed 1 connection Wlth the
~advance of ‘the mcom_mg selector to its tell-

- tale position.

10

When:the oper etor observes the ﬂashmg of

lemp 122 she recognizes it as a recorder sig-

nal aed mm‘:dleﬁe the
"This releases all opereted relays. of 1

plug
301. -
the tmmh cireuit and also releases the ep-
crated selector switches.

When:the operator premeterely Wlthdmws
pluﬂ 118 frem the jack 301 theleby releasing

“the lelays of the trunk circuit the holdmg

15

civeult 1

- circuit previously traced through the Wlnd |
- 1ng of trunk relay 308 and tee winding of
1eld,y 511 of: the link circuit is opened and ¢
relay 511 in. turn releases relay

503. Since
at-this time relay 525 is held operated from
the sender, rele'y 5121s held operated and a

relay 503, the next to lower front. contact of

- relay 512, the innermost upper back contact of

=\
it

5 contact of relay

relay: 001 blush 518, conductor 519, the back
wht front
601 the outer 11ght front
contact of relay 606 thr ough the right wind-
ing of relay 640 to ereund at the nner left
~ contact of relay

‘erates in turn establishing an obvlous circuit
so Tor-relay 636 which operetee and locks over

contact O.L relay 600 the 1aner

601. Relay

its outer right contact to frreund at the outer

left contact of relay 605. _At its intermediate

right front contact relay 636 establishes an

causes either -the incoming or final selector,

| dependmr on how far the call has preﬂreseed _

to advance to the tell-tale position.

In the sender relays 709, 752, 707 and 609 1T
1y are then operated in the menner previously.
described and relay 608 1s released. If the
incoming group-selection has not at the time !
been made and the incoming selector is thus

advanced to the tell-tale posﬂ:lon the release

.5 of the sender and link ClI‘CIllt will proceed -

as-above described. If Incoming group se-

- 1ect1on has been made and the final selector
is driven to the tell-tale position then upon

the release of relay 608 Wlth relays 752 and
50: 636 operated, a circuit. is established, for
extending . from Dbattery through.
the winding of relay 604, the inner right
iront contact of relay 636 conductor 646,
the left back contact of transfer relay 7486, B
" the outer left front contact of transfer ]"61&7--
721, conductor 754, the left contact of relay

relay 604

7 52, conductor 638 to ground at the back con-

' ~tact..of relav 608. Relay 604 thereupon op-

60

- 806

erates initiating the release of the sender

and link ClI‘CHlt in the manner premouely”
t its mner right back contact-
lﬂy 636 also Temoves relay 603 from the
' cehtrol of the timing circuit and at its inner:
left baek contact opens the clrcmt 0"’ relay;{-

d seribed..

118 from jack

s established from ground throuo'h_
low reemtance 535, the upper “back contact o1

640 now op-

ocbvious circuit for relay 603 which functions pletion of the toll connection.

~5 in the manner prevmusly described and

upper alternate contacts of key
circuit erekuﬂy traced: to- battery through
_the winding of relay 807.

‘the circuit previously traced for relay

- 808 1s not e

626 to prevent the functlonmg of the rmﬂ'—'-._..__

1ng rela,y 626. o R
A stabZasﬁ/mem of an owmua?"d comectem

In the precedmg deserlptmn it has beene DR
‘assumed that the operator has established an "
0si-

inward call, or.a call incoming to, her p

0

tion from a distant toll pemt and has ter-

CV Gl

. mmated such ¢all in an office of an exehanﬂ'e |

‘in which her position is located. When, how- _7‘5-:_'j :

the call has originated from a ‘sub-

-.erlbel s line in-a local ofﬁce as for example -

irom the subeembers lme 300 and the op-

oY ator has received a toll ticket: mdmatmgr;_

that that line desires a toll connection which g5

for exam ple may be reached over the toll line

101,
if the trunk of Fig. -

ostablish a-connection: with the line 800.

she will proceed to obtain the toll con-
nection and will also plun into the jack 301,

3 1s 1dle, and will plo—-'
ceed 1n the mumer premeasly described to

1In this case, however, she will also depress__

key 141 at hel posﬂ:;en for ‘the purpose of
canceling the immediate application of ring-
ing current from the sender when the final
eelectm has been set by the eender'upon the -
terminals of line 800, as it is not desirable =
to ring: the eubscrlber until the connection:
to. the toll point has been fully established

and the desired party has been brought in
on the toll: connection. Since, however, the

subscriber’s line 800 has been selected. the,t'--j_-
line is held against seizure pendmg the com-

depressed: the connection -of relays 142 and

-148 to the phlsmo* conductors extendmg to
the sender-and to ba*tery through the Wllld- L

ings of relays 807 and 808 is reversed.

ucrefere when registrations have Leen com- =~ -
pleted-and relays 14:2 @nd 143 operate in turn

operating .relay 144, ground is applied over

the upi,}el front contact of relay

‘Relay 807 is there-
iore eperebed mstead of relay

With key 141 =~

1 05 o
144, the
141 to the -

e
808. - 'When

therefore selections are completed under the -

control of the sender and relay 609. eperates,

626
ez;tendmg to the right front contact of relay

viougly described for an inward connection.
W han the toll connection has been COM-

the ringing relay 311 of the trunk circuit to
epply ringing current to the Incoming se-

lector for applymg rmgmﬂ' current to sub

scriber’s line 300.
‘When the eperator dlscovers thet she hae

depreSSﬂd & Wrong key In settmg up the 1111111-

s
ectwe and ringing current is”
not there*zore applied from the sender. '_ '
From this point the circuits function as pre-

13e_' SR

ize Ca
pleted and the operator desires to call the
- 'Subscrlber 300, whose line has thus been se-"
lected she may do-so by operating the ringing "

| -key 116 of her cord circuit. thereby ceusmg
126



L "—and operated Sel*‘etors and then depressmg_
~ the kev 126. The operation of key 126 opens
.~ the holding circuit of relay 119 which there-
-~ 10 upon releases relays 127, 128 and 124. The
SRR f-'_'-;_"jjopera,tor may then proeeed to reestablish the
- call taking- for uhat purpose enether 1d1e
_trunk cireuit. - | e
. . Should the operetor erroneouely depress a
15 ke*fI of the key set ‘150 before the sender has
. become attached relay 128 will not at the
- time be operated and a circuit will be estab-
- lished from battery through the winding of
‘relay 129, the inner upper back contact of
relay 128, te ground throngh contacts of any
- operated key of the key set.. Relay 129 upon’
- .operating locks over its upper front contact
~ to.ground on the inner lower front contact
of 1ehy 119, at its lower front contact €on--
nects lamp 131 in a flashing circuit to in-

e ,terrupter 151, and at its upper back contact

- switching ofﬁees

e ﬂ_]ewm

Lo

o Gt T Dl wnlasea g g Reglster re]eys |
. Plet-  Pulsingrelays operated | operated |

0 L6817 L S "'None'f{- |
11 817 618 . "“,'::81335-&7'*"”'*
L2 81T . el . T -7 &
G370 L6I7 618619 0 UL 813 826 G U
A4 el BlA 616 | _827
CE Tl eIT i 14 8150 - 0 T 897 898
6. 6170618 0. 614 615 i | 813 . 0 827828
Tl 61T 619614 615 . 8260827 823
8.0 817618 619.614. 615 | 813 826 827 828 |.
R O VAU ¢ 6153,616: . _*-v;;_;,uezv_:eze'- ‘

- - w .- o o . ’

'_ber of a desu'ed eubscmber ehe ma,y correct'
‘her “error, provided the sender has not al-
ready proe ressed to the point ‘where the units
“digit control is exer(:lsed by removing the

“' '_phlﬂ' 118 from the trunk jack thereby releas- g
1306 and 511 have become effective. .

-ever, the operator has abandoned the eall be- -
inder has reached the terminal set_;'_'-

ing the: trunK circuit, the link: circult, sender

- opens: the elrcult of: reley 128. "To prepare
- j__.‘-_":the key set for use again the operetor must
oo d eprees key 126 te release rela,v 119 a,nd relay-”

pluﬂ' 100 for :

© . inthe same manner as hereinbefore described. -
v Inthe previous descr}.ptmn the manner in
4 -?'-'Whleh the digits 1,3, 7 qu 9 are registered

. has. }\eeﬁ dlscussed "By reference to the {01 3
_ table it will: be ‘leﬂl‘th how any
- digit mey ‘be registered for exemple on the_;_-_
_-thousande regl_ster rehvs. S .

ﬂf eecﬂlheeoee fzwcieons ef the mec ce?"cmz, '

It the trunk talzen for use by the opemtor.;."-
‘_ﬁtermmetes in the tenth or last terminal eetf:ﬁ'
'_eI 3 level of the trunk finder 450, when the
S _-""".j'”_ﬁnde“' reaches that terminal sot in h1,111t.,1‘10*;'
- for the trunk, relay 500 is epeveted 1N 8 Cir-
o cuit’ex tendmw from battery th*‘eue'h its up-
R ‘_-'.per'f Wmdmﬂ to. ground ..
- Ga-

-tary Step p051t1011
© the further- steppmu' of the finder and per-
forms :,he other functions prewously de-
seribed in connection with its operation re- ==
gardless of whether the circuits for relays vy
If, hbows

--fore the

-,_frent contact of relay o
contact of relay 507 the ‘innermost lower g5 .-
back contact of- relay 512 to- oround-at the
Magnet .
4921 will thereueon eause the release of the.j-_j
-lmk eircuit. - U

The eperetor mav 1f she desn'es. use the
tendmﬂ* calls eute'm ng to dial
‘In tha,t case she Wlﬂ de-
press key 146 instead of. key 123 thereby op- Te
L erating relay 115 to connect her key set 150
_ " to the'tip-and ring conductors of plug 100,
Ll obhemnse her position equipment funetmne[_

| - will release.

- return
. _te serve calls. f
It at the tlme relay 1101 opemtee 2 treuble"_
I.ﬂround exists on the start conductors be- - =
-_--'tween ‘the group relays 400 and the: COI'-—_:‘Q_:-:“,'.' __
SpOHdlDO links a ClI’Clllt Wlﬂ be closed’ for .
relay 429 -extending from battery through —
-the winding of reley 499, the lower eontact-‘f’ 125
g. of relay 4 40T to the greuedeﬂ start conduector, .~
_relay 429 operating and in turn closing the
_circuit of relay 430.- The circuit of reley 430 -
~may be tmeed from- bettery over the -con- -~
_tmmty eontacts of reley 430 to ground at the 1‘1'9

on. Spl"lﬂﬂ's 425
'-e;esed Whell the ﬁnder reaehes 1ts tenth ro-f’”'_

- 1,780,906

Reley

of the Ca]liﬂ.ﬂ trunk, or a false gfound has

~ started the ‘finder from normal the 1*eleys'f7'5
/306, 511 -and 503 will not be opereted and

500 then a,rrests :

therefore when-the finder reaehes its tenth =
rotary step pesﬂ:wn with relay 500 operated =
as just described a circuit: will be closed for - = -
‘release magnet 421 extending from bettery;f 80 .
through the Wll’ldlllg &f “this magnet and = ¢

1ntermed1ate springs of oﬁ' normal Gontacts

109, condiuctor 422, ‘the upper 111terme<:hate?’_;."'--"'_'.' "
500, the upper back

Jlower back contact of relay 503.

Should the trunk ﬁnder 450 be moved of[." -

normal by hand - accidentally - the upper
gprings- of off-normal contacts 409 will - be-
closed-and a circuit will be eetebhshed for

90

relay ‘500 extending from battery through_r___.___.:._.._:._._____-__.;.-

1t Wmdmw the of?—normal contacts; con-

ductor 426 to ground at the lower back. 0011-".‘___'-'__;' -
tact of relay 501. Relay 500 upon operating -
then closes the previously traced circuit for

release magnet 4921 thereby restermg the
"’ﬁnder 450 to normal.. 1000
Whenever all trunks are buey a,t the tlme_.
a call is initiated on & trunk circuit the relays =
‘of all links corresponding to relay 500 will =
be oper ated and therefore the chain circuit . =
extending from battery through the winding
‘of relay 427 thence in’ multlple through the:__. R
“upper Thormal contacts -of malke _busy Jaekeif- L

'?-eorvespondmﬂ' to jack 402 of each link and

. the next .to innermost lower back contact
— . of relmvs corresponding to relay 500 of each-

Tink

| to ground through the winding of relay
428 wﬂl be . epened end releye 497 and 428
"The - release of these relays
1 closesan obvious: elremt for reley 401 which-
S '-“'_upen operating opens the start conductors

115 .

of all links so that all links which have re- . .
~leased but still-have. relays 500 Jocked may
n to norma,l ellov*lnﬂ' them to contmue_-;'_-_h R
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Ay
_trunxg
teneling a connection from said opemtor e'

pesrcleh to said lines, a plurahty of register

senders common to s‘ud trunk circuits for

. controlling said selector ‘switches, link cir-

cuits eaeh comprising -a tru

- sender ﬁnder.j means operatwe upon the con-.

nection o1 a cord circuit with a trunk cn*emt |

for causing an idle link cireuit to %sseelme., :
an-icle sender with s'ud trunk circuit, a key
~medns for signaling said operator if she des

 presses a key of said key set. before salcl .

sender has become attached. . -~ - .

6. In a telephone exchanﬂ*e system an

S
o]

" 11)

~set at said operator’s position associable
'Wl‘fh any cord circuit of said roejilon, and:
means controllable from said key set over
-the talking - conductors only of said covd‘. __
cireuit by StI‘O’lg and Weak 1mpu]scs of - posi- -

. 43
< cord circuits, called subscribers’ lines, jack-

“tive or negative current for setting the reﬂ'ls~ -.
‘ters of said sender. - - T
8. In a telerhone e}ieﬂanﬂe svetem an Op—
erator’s pee1t1en having a. ‘:alm ality. of cord
et rcults called subscribers’ hﬂes ]%ck ended
trunk

tendi

* 50.

- 83,
" erative upon the connection of a cord cir-
cuit-with a trunk circuit to aesoelate an '’
C1die eender with said trunk cn*cmt ‘a key-
 set- at said coperator’s position
G0

1 -7803;_903-‘_ '

contact of rela,y
erating locks to ground at the key 431 over

its own contacts and establishes the circuit of
Relay
413 upon operating releases all operated re--
ays. 500 of the group of links causing such
links to release and Ieturn mte servwe

relay 413 which thereupon operates.

¥ I._ t

What is claimed is:

1. In a telephone ehehange system an op-,
erator’s position having a plurality of cord
called Sub-erlbels’ lines, ]aeL-en..lﬂaﬂ
. trunlk (,1 cuits and selector sw;[tches fm‘ ex-
tending a connection from an operator’ 'S pe-'

cn'emt

sition te said lines, a phll"'lllt’}f of register

senders common to said trunk. civenits for
controlling said Selector switches, link cir-
cuits ‘each comprising a trunk. finder and ¢ a
sender ﬁncle.L:, means operative upon the con- -
~ nection of a cord circuit with a trunk cir-
20 |
- ciate an idle sender with said trunk. ClI’CHlb,
a key set at said operator’s position asso-
ciable: with any cord circuit of said posi-
tion, and means controlled from said key s
~over the talking conductors only of said eord”
~circuit for Settmg the I‘Gf’lstel‘s of Smd_
‘sender. - - -
- 2.Ina telephone exehange system.. an 01:3—, _'
senders common. to said trunk circuits -for
controlling said selector sw1tehesa means op- -
erable upon the connection of a cord circuit

cuit for causing an idle link circuit to asso-

erator’s position having a plurality of cord

circuits, called stubscribers’ lines, ]a,ck—ended

elreults and selector switches for ex

circults and selecter swnc hes Tor

senders common to said trunk elrcults for.
controlling said.selector switches, means op-

with any cord circuit e:f

429 Rela y 430 upen op- soon as an idle sender has beeeme eonneeted,_

- iendm

sel

1k ﬁnder anc a.

| 60X~
ng a connection from said ‘operator’s.
pes1t10‘1 to said lines, a plurality of register-

a550¢i able
said DOSl’i‘IOIl for
~“getting the; registers of an. aswemtef‘l sender,
and means at. said position  operable over
~one of the. talkmg conductors of:said. cord.
~eireuit for associating said key set with the.
ta?kmg cenduetors of sald cord CllClllt as

thereW1th over said trunk circ 11113

4. In a telephone. exchange eys..:em, an ep-

~erator’s position having a plamhw oi cord
cireuits, called subserlbeve’ lines, mcli ended
trunk czrcmts end selector switches for eﬂ.;-]- _
_ “a connection from said ~operator’s -
'“poaitj.on to said lmes, a plurality of regis-

ter senders common to said trunk cir CUltS for
~ controlling said selector switehes means.op-
erative upon the connection of a eord cireult
with a trunk circuit to associate an idle send-

er with said trunk circuit, a.kev set at said

~ operator’s position aseoelable with any cord

circuit of said position for setting the regis- g -

ters of an asscciated sender, means at said
position operable from said sender for as-

-ﬂoemtmg said key set with said cord circuit
as soon as an idle sender becomes connected
'thereW1th over said trunk circuit, and means
~for signaling said operator when said seneer..*
"lﬂfzs become connected. - LT -

. In a telephone exehanee Sj‘rstem,. an ep% o

'emtor s position having a pluraht‘y of cord
‘¢ircuits,  called subserlbers lines, jack-ended
trunk elremts and selector switches for eX-; R
‘tending a connection from said operator’s

90

pomtlen to said lines, a plurality of eﬂisterf o

with ‘a trunk cireuit to associate an idle.

cord circuit of said position for setting the
registers of an associated sender, means at

said position operable from said sender 1 for.
“associating said key set with said cord cir-
cuit as soon as an idle sender becomes con-

105

nected therewith over said trunk circuit, and

operator’s position - having . a plumhty of.
ended trunk circuits and selector. SW1tcheS

erator’s position to said lines, a plurality of

‘register senders common to said trunk-eir--
__cults for controlling sa,ld selector SW1tehes,
means operatwe upon. the connection of a
cord circuit with a trunk circuit to. associate .

an idle sender with said trunk circuit;.a key

set at said operator’s position associable with
- any cord circuit of said position for: ‘setting
the registers of an associated sender, a re- .
lay at said posﬂzmn controlled from: said
_sender for assocmtmg said.key set with said.
cord circult-as soon as an idle‘sender becemes
. associated therewith over said trunk circuit,
a second relay at sald posﬂ:mn operable: 1113011
_the depression of any key of said key set if

at the time sald first relay heﬂ not

- FIRE

operated,

‘_f:'.-_&lld means controlled by sazd second reley

‘sender with said trunk circuit, a key set.at =
said. operator’s position .assoemble with any.

100

for extendmg a connection from said op- =

135

120
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'__"';-;'._'_'Sltlon to Smd lmﬂe; a plurehty of remster;
-+ senders common o said trunk- circuits for

- controlling said selector switches, means op- erator’s

for elb,,ﬁe,lmg sud operetm thet SE_
'i__-maturely opemued said key’ set.
- 7. In a telephone exchange eyetem an o 1,;-'
'._.eretm s position having a plu:( ality of cord
- clrcuits, called: eubsr‘rlber ? lines, ]eck—-endefi
- trink: eu"cults and selector switches for ex-

. position operable from said Sender for asso- -
c:?etmg sard key -set with said cord- en*cult ;
.+ . and means operable from said sender for dle—_;.
L0 oy associating said key set from said cord circuit .
~-..as'So0n as said sender T‘ec'lsters hzwe been eet.:_. :

, frOIIl Sﬂld Ley Set

- 8. In a telephone e}’eheno*e yetem an ep—__'_"-_:
-_erauers position having a plumut ef cord
eircuits, called subeerlbﬂle

trunk: en*emts and selector ewneﬂee 10T exﬂ_;- R
s ‘monto eeld trunk clrcuits for Pentrellmg said .

- tending a’ connection from, said operator’s

o -.'_pes:Ltmn to said lines, a plurehty of register
- senders commor to ‘said -
_-f'-:_g{;,?'_-'eoerHmO* said selector ew:d:ches means op-
. . erable upon the connection of a eerd cirecuit
. “with a trunk circuit to associate an idle send-
- _er with said trunk circuit,
‘operator’s position aseomable with any cord
=@ erreuit of said position for setting the regis- )
o ters of an associated sender, a relay at’ ee.,ld'f-_';-'_jthﬂ connectlon of said trunk circuit with a . = -
. position controllable from eald sender for as-

f_-'_f"eeemtlng s&ud key set with said cord circuit '
~and a pair of relays opereble reepectwe;y_,;

- ed line number, sa,ld relays bemcf jointly. op- -
L -eratlve to release said ﬁret releV for d1seeeo--;'_--i;-"elrcults called Subserlbers’ Iines, ]eck ended
e _._cmtmo‘ said key set from said cord circuit..

9 Ina telephene exchange syetem an’ ep-lf:.-:
EEE '_erat'or s position having a plure ity of cord
e ";{;CII'CHItS called subecrlbers lines, jack-ended
© gyt trunk-eircuits and selector sw1tehee for ex-
~tending a connection from said opera,tor S po-"

~ sition to said.lines, a plurality of register -

;" erable 11p011 the connection of a cord circuit.

o7 an associated sender, and means in eald send- .
- w eroperative followmw the.connection of Sﬁld._;.tlon of ;
©- . trunk circuit’ with a Subserlbel’ sline for. ap-
o "5.~_'-j'.-r._?f-_i_?'_'--jj'-_-_";;,.p].ymﬂ' ringing current; to Sald trunk J_or sm—-‘:f |
A .--_’i..nfzhncr said eubserlber R
L E100 I"l a, telephone exehancre system en op-—]__-;

e.e p:.*:*e-
| o trunk circuits and selector s
“tending a conmnection from IR
'.pOSltlon to smd lines, a plux el}ty 01 reg letul;'_‘;'-_-
‘senders common to said trunk circuits for g
R '-_:'eentre]_]mg said selector“ewﬁehes, means op- . -
. tending a connection from said operator’s po- erable upon the connection of a cord circuit- -

i ~witha trunk cireuit to aeeecmte an 1dle send _Ji L

" er Wltn .Jeld trunk elreult means ab: emd op

_:'_011 cult

lines,. ]fmk ended-_’_" e

trunk circuits for

1I'~

“to apply ringing current to call the
- subscriber, and means at said operator’s posi-* <.

011"011,&5, cehed subeerlbere 11‘*1”-8 ]ee}.a: ene_efl'-"_.':.-’""-"j' '

said operator’s

_position for set‘tmg the registers of

selector switches, means eperable upon the

“connection.of a cord circuit with a trunk cir< -
euitto e,eseemte an idle sender: with said. trunk:'_.’?es’.
" c¢ircuit, means at said operator’s position for = =
eettmg the registers of an associated -sender,

key set. at smdf;_meane ssecmted with eaeh cord circuit forf
_'_-"E!.-pplymg ringing ‘current’ to said trunk cir-
© cult, meansin sald sender opemtwe felloxvlnoij_._'l_oe

12, Ina telephene exchange eystemh en op “

ntenee for eg o

RSN jerable upon. the connection of a eerd circuit an associated eend-er Ineans. aeeeemted with
. with a trunk circuit to associaté an idle send-
o er with- se,ld trunk circuit, a key set at said
. operator’s position: essoemble with any cord
~yy circuit of said position for setting the regis- -
. ters of an associated sender, means at said

“each cord circuit for "Lpplymﬂ* ringing cur- . - -
“rent to said trunk circuit, means in said

“sender operative following the. connection of .
said trunk mremt with a subeeriber s line for ¢
applying ringing curr ent to said trunk cir- - -
_cuit, and means at said position for deter-
'mmmg Whether I'mgme' current shall be’ ap- N
| -;_phed from eld send er or frem emd eord elrw?_*f_i-_."-
11 In 2, telepho:ne exehanﬂe syetem an 0p- i T
rator’s position having a plumhty of cord
cailed subseribers’ Jines, jacked- end-
"ed tr unk circuits and selector” sw1tehee for -

xtending a connection from said position to -
said lines, a plurality of reg ister senders. com- -

80

- subscriber’s line to apply ringing current to-
~said trunk circuit, and means at said opera- .
tor’s position operetwe in accordance withthe

over ‘the two: talking: ‘conductors- extendm o _‘flchaveeter of the call for determmmfr wheth-

frem seld cord elremt over Sald trunk

‘‘‘‘‘

105
_erringing current shall be apphed from Saldi;_:;j‘;'-_-i_'__
_'}::__--eender or from said cord circuit. SPTI N
~ has Gompletel}’ l‘eﬂ’lstered the dlﬂ‘lts of & Want-“;; e
erator’s position having a plurality of cord
1100
~ trunk circuits and selector SWltCheS for ex- . -
tending a’ connection-from said. position - to
said lines, a plurality of register senders com-;f’l;;_-;'; -

mon to sald trunk circuits for controllmg sa1d - - -

~ gelector- ew;ttches, means epereble upon the 115

connection of g cord circuit with a trunkcir- .

na T senders common - to said trunl Todirs " cuit to associate an idle sender with said trunk
SR e 0111;1:'01 ling said sele Ci?)’lrc Swi]€§h2881;3;§nss @?)1 ~ circuit, means at said operater s. position: fer:}._._--_'_’_-___:__:--__. LT

5 : *-f"settmﬂ the registers of an associated sender;. Yop. i
- with a trunk circuit.to associate an idle send. ..:._;.mfeane 1_m said ;cmmfk 011'(31,11{3 u nger ﬂ;e Contm];_,,-_h B
"+ er with said trunk circait, means at said op-. 0 Said operator for app ying ringing cur-- . ;

~erator’s position for. settmo the registers’ eif_;-f'i‘*"rent to call the wanted subscriber, means in

- gaid’ sender' operatwe follewmg the connec-'-';;';Z_.j'_?.-:_'f:'-;;
said trunk circuit with a called line 795 .
a,ntedj R

.. -tion operativein acc ordance with the charac-f'_,,_.-,a_-':’_r_;_-Hl‘.-_
‘ter of the.call for determining whether ring- .. . -
130

eretor s poszltlon havmg a plurehty of cord.:f-‘;'__mo* eurrent shell be apphed from seld sender;;_;j-_ ,
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common to sald trunk elremts for control-
ling said selector swuehes, means operable
upon the connection of a cord circuit with a
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or from said trunk mreult under the opere- :

tor’s control.
13. Ina telephone excha,nge system, an op-

erator’s position having a plurality of cord.
circuits, called subscribers’ lines, jack-ended
trunk circuits and selector switches for ex-
“tending a connection from said position to

sa1d lmee, a  plurality of register senders

trunk circuit to aseoc:tate en idle sender with

said trunk circuit, means in said operator’s
position for settmg the registers of an asso-’
ciated sender, means in said sender operative
following the connection of said trunk circuit

with a eelled line to apply ringing current

to call the wanted subscriber, and means at
said sender under the control of said oper-

ator in accordance with the character of the

call for determmmg 1f said sender shall ap- -

ply ringing current therefrom.

14. Tn a telephone exchange system, an ep~_
erator’s position having a plumhty of cord
circuits, called subscribers’ lines, jack-ended-
trunk: elreults and selector switches for ex-
tending a connection from said position to

saidl lmes a plurality of register senders com-

‘mon to salcl trunk circuits for controllmﬂ'

said selector switches, means operable upon
the connection of a cord circuit with a trunk

circuit to associate an idle sender with said
mmk circuit, means 1n said operator’s posi--
tion for settmg the registers of an associated.

sender, means 1n said sender operative fol-

lowmﬂ' the connection of said trunk circuit
with a called line to apply ringing current
to call the wanted subscriber, a key at said
position operable In accordance with the
character of the call for determining if said
sender shall apply ringing eurrent and a
relay in said sender controlled by said key
for controllme smd Iinging current apply—_

mg means. . .
15. In a telephone exchane*e system an op

erator’s position having a plmahty of cord
circuits, called subserlbers’ lines, jack-ended
- trunk cu“cmte and selector SW1tehes for ex-
tending a connection from said position to-

said l1nes, a plurality of I'egleter senclers com-

mon to said trunk circuits for controlling
said selector switches, link circuits, means op-
erative upon the connection of a, eord circuit

with a trunk circuit for causing an idle link

circuit to associate an idle sender with said
trunk circuit, means in said operator’s po-
“sition for settmcr the registers of an asso-
ciated sender, a 51gna1 in said operator’s cord.
circuit, means in said sender for'advancing

a selector switch to the. tell-tale position if a

call does not progress in a proper manner

21

186. In a. telephone exchmge system called;-"

subscrlbers lines, trunk circuits and selector' .

switches for e*ztendmfr a, connection to said -

Iines, a plurellty of reglster senders common
to said trunk circuits for controlling said .-

Y. ..

selector switches, link circuits each compris-

Ing a trunk ﬁnder and a sender finder, means
_operative upon the seizure of a trunk circuit
for causing an idle link cireuit to hunt for
said trunk circuit and for an idle sender, a
‘test relay for said sender finder operable over
a test brush of said sender

finder encounters an-idle sencler a disconnect

~relay in said sender, means in said sender
upon the seizure thereof tor associating said ¢
~disconnect relay with said test brush and for

inder when said

disassociating said test relay from said brush,

ate said cllscomleet relay. :
17. Ina Lelephone exchange system ealled

~ subscribers’ lines, trunk circuits and selector |
“switches for extending a connection to said =
lines, a plurellty of register senders common
to said trunk circuits for controlling said
“selector switches, link circuits each compris-
ing a trunk ﬁnder and a sender finder, means
-__-operatlve upon the seizure of a tmmk circuit
for causing an idle link circuit to hunt for
~sald trunk cireuit and for an idle sender, a
test relay for said sender finder operable over
“a test brush of said sender finder when said
finder encounters an idle sender, a differ-

entlally wound disconnect relay in sald send-

er, means 1n said sender upon the seizure ?

thereof for establishing a circuit serially

“through the windings of said disconnect re-
lay,- for connecting the joined terminals of

sa1cl windings to sald test brush and for caus-

ing the dlSaSSOClELthIl of salcl test rela,y from 14

sa,ld brush and means at said Iink circuit

for estahhshmfr a shunting circuit over said
‘brush for shuntmﬂ' one winding of said dis-
- eenneet relay to cause its operation. =~ =~

In witness whereof I hereunto suhscrlbe

'my name this 1st day of May, 1929,

WARREN W. CARPENTER

In witness whereof, T hereunto subsembe e
'-my name th1s Qd day of May, 1929.

RALPH E HERSEY

and means in said link circuit controlled from ' |
said sender when a selector advances to the

tell-tale position for operatmg said swnal

111 a dlstmctwe manner.

and means at Sa1d link circuit for eetabhshmff PEa
an operating circuit over said brush to 0per--- .
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