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 Patented _Dec. 25,

- the C‘llllll“‘ subscriber in suoh

-more ethbly recompense . the operating
telephone oompan}r for the use of exolmnfro
_equipment. SRR | _
- In large excha noé areas hwmﬁ several of-

10

.so T emotel

1928.
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P AT ENT 0 FFICE. .

LABORATORIES
YORK

TlllS Ny entmn 1emteb to. a telephone ex-

change systern and more particularly to a
oystom in which a charge is automatically
‘made for-a compl
invention is the provision of means for con-
trolling the call charging wlnoh will charge
manner as to.

eted C.lll

|,.,..

fices some of whloh may. be located at vary

“distant points in the area, it is desirable that

means be provided wheleb a calling sub-
scriber may be charged diﬂele tly fo‘ calls
to offices which are most remotely

cared for by the operatol who 1s

“able to require the calling. c:uhqorlbor to de-

- posit the requirec number of coins in his coin-
box before giving him a desired connection
“or to cause tho proper oporatlon of the sub-

- seriber’s message register.
connections are ootobllc,hecl entirely by ma-
‘chine switching means some provision must
5 be made for fmtonmhoolly

However where

- 'chfu omey of the call 1n ‘woord%nce Wltll the

4()

N

"~ zone of the exchange into which the call has
 been extended by the calling subseriber.
Furthermore, it is not oqmtoble to the oper- -
almn' telephone company that for a ‘bastc
char oe the subscriber shall be enabled to hold _-1

" an established connection indefinitely.
~manual Wbtuns of course, the ooomtm is
able to asse&o the charge 1n accort dance with

the number of unit periods during which con-

In

~Where,

versation is continued on any ("z.ll

‘however, calls are extended by mems of a

"~ machine switching device, operator super-
“yislon 18 not des**mble and from a standpoint

of economy the supervision ot elapsed time

f;f;sl‘lf?'ul‘fl be qttqmed by automatic means.

- Both automatic - charging 1 accordance
. Wlth the zone of the exchange area, mto wh1ch _

Apphcat on ﬁled October 26 1927,

- been accompl*qned
The object. of the -
bodiment of thh 15 cllsclosecl her ein by way
~ of example, this is accomplished in the fol-.

lowing improved manner: A timing switch.
18 plowdod which is started upon the re-
sponse of the called subscriber and, under the

Tocated

from the-office in which the calling line ter-

 minates, than for calls to offices -“f}.llbh are not.
located,. since remotely located

offices mus at be reached over long 1nteroffice -
trunks which are expensive to mst:zz,ll and
~maintain and 1t 15 not equitable to the com-
pany to provide service to all points in. tho
"ewhfmﬂo area at the same basic rate..

~Of course, where calls are lmnclle::l on a

nmmml basn the rate of char f:re may be ver _)T |
 easily

controlling the:

- A_LFRED E. HAGUE, OF WEST ORANGE, NEW JERSEY, ASS;G‘\TOR TO BELL TELEPHONE L
' INCOBPOBATED OF NEW YORE, N. Y, A CORPORATIOI\T OF NEW
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a oall 18 ehtendod ‘Hlfl in accordance Wlth tho'-"' o

elapsed conversational period has heretofore
In accordance with the,-t-

present invention,. however one spoolﬁo em-.

control of a timing intern upter completes its

cvele once during each unit period of conver-.

sation, the unit PLI‘]OCl having been chosen as

charge, for example, five minutes.

oyole, tI‘ELIlSHHtS 1111pulses to the calling sub-

scriber’s message register, the number of reg-
'1ste1"opemtlon€ deoondmo‘ upon the zone of -
exchange into WlHCll the ca,llmfr Sl.lb‘:‘(}l"lbet'-
The tlmmﬂ* switch- oontmues to
advance through successive cycles as long
as the convers atlon lwsts tmnsmlttmfr regis-
The num-i

has clmle d.

tering 1mpulqes during o each cycle.

ber of registering 1mpulses which the timing

‘switch sends for each unit period 1s controlled. '

by the sequence switch of the district selec-

tor W1th which the charn*e controllmn' equip- 80

ment is associated ancl by the senrle;t the se-

quence switch assuming different
the district selector.

.;11:'rec~tecl as goon as it again 1'eaohes normml
and - tho connection 1s cl1 missed. -

pos-atmns'

dependent on the zone into which the call is

extended by
termina t1on of the call the timing switch 1s

-Registra-

Upon the

tion is thus effected during the oonversamon-. R

11 chborfl‘moe Wlth the. ehpsecl time for the
conversation and in accorcance with the zone
" of the exclmn”'e mto Whlch the C‘Lll was ex-

tondod

yose of the Invention will be obtained 11 om

which :

Fig. 1 shows 2 oallmtr subc;u'lber g lme to—-
vether with certain Ielmys for preventmtr n-
| Lerferonoe between calling lines ;. o

Fig. 2 shows a start cn'omt ancl ‘L portlon

of two lmlz: circuits; i
TFig. 3 sllows a 11116 ﬁndar ‘mcl dlstrlot

seleotor N

Flff 4 showé a lmk mromt for assocmtmcr
.the Sender mth tho d1str1c:t Selector, o

A clearer (*011oept1011 of tllo soope aml pur-

a consideration of the following descr 1phon- _
1 Lonnechon W:Lth tho a,ttfwhed Cll awmgs m o

105

that which would be proper for a single unit -
The tim- -~
ing switch, during the intial portion of its

75 -
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into service in rotation.

Fig. 5 shows a portion of a register sender;

I‘ln' 6 shows a message 1*@0'1fs.ter contml
ling mrcmt assoclated Wlth the dlstrwt selec-
tor of I‘ln' 33

g, 7 shows in schematic form selectors

Tfor completlnw 2 connection to an automatic

subseriber, to a malmal office or to an opera-
tor; and

Fig. 8 shows the manner in which Figs. 1
to 6 should be arr anged.

'The invention lnq bheen embodled n a

disclosure which 1s substantially like that of
U. S. Patent 1.567.072 to W. H. Matthies,
granted December 29, 1925. Both the pres-

‘ent disclosure and that of the Matthies patent

show a skeletonized sender substantially the

same as that disclosed in the more complete

disclosure of U. S. Patent 1,589,402, eranted
to O. H. Kopp, June 22, 1926, and reference
to the Kopp patent is made for operations not
completely described herein.

As in the case of the above mentioned pat-
ents a plurality of link circuits are arranged
to serve a group of calling lines and are taken
“When a link circuit
completes 1ts funection it hunts for and asso-
ciates 1tself with a district selector which 1s
mac’h‘r for use and the link and district re-
main in a sub-allotted condition until the next
link in the series has been put into service.
The link circuit is then put into an allotted
condition from which it will be advanced by
the initiation of a call and the action of the
start circuit of Fig. 2. The tup circuit of
I’w 1 and start 01rc111t of Fig. 2 are so ar-

nrred that only one line may be served at a
tlme and so that there may be cooperation be-
tween two aroups of lines to each of which
a group of link circuits is individual. The
detfuls of these functions are deseribed in the
above mentioned Matthies patent and, since
they form no part of the present mventmn,
Wlll be omitted from the followmﬁ descmp-—
tion.

Tt will be assumed that the subscriber
sub-station 100 first initiates a call for whmh
he is to be charged three times for each five
~minntes of conversation. When the subscrib-
er at substation 100 removes his receiver from
the switchhook a circuit is closed from bat-
tery, through the winding ot line relay 101
inner back contact of IGLW 02, over the sul )-
seriber’s line to ground at the outer con-
tact of relay 102.” Relay 101 in operating
closes a circult from battery throughresistance
104, winding of relay 103 to ﬂ'r(mnd at the
outer front contact of relay 101 1t also pre-

paresacircuit from battery through resistance

60

66

111 and the left winding of 101:—1}? 109 1n par-
allel, inner front contact of relay 101 to con-
ductor 114, to identify the ealling line to the
line finder. Relay 103 in opemtmﬂ' closes a

‘civeuit from battery over the back contact of

relay 201, conductor 130, tight winding of re-
luv 108, mner back contact of relay 107, inner

tact of 1*01*11,? 302,

1,606,271

right contact of relay 1()u. to ground at the

left contact of relay 109.
Relay 108 operates in this circuit and closes
lockm-ﬁ* circuit: for 1itself from battery
throu oh the right winding of relay 201, con-

ductor 129, over back contacts of 1‘01:13"% simi-

lar to relay 108, individual to other groups of
lines appearnw before the same line finder,
inner left front contact and left winding of
relay 108 to ground at the right contact of re-

Iay 109, Rel.w 108 prepares a circuit from

oround at its outer right {ront contact
thmuﬂ‘h the winding of t1 1p magnet 303 0[
the line finder to ]mttery in preparation for

tripping the proper set of brushes when the
Relay 201 operatesin

line finder is operated.
the locking circuit of relay 108 and in combi-
nation therewith eloses a circuit fron ground,
over its outer right contact, conductor l‘»‘@ m-
ner right contact of relay
lay 110 to battery. Relay 110 locks over its
inner right contact to oground at the left lmcl{
contact 0{ relay 109. Rehw 110 closes a cir-
cuit for starhnw the allotted line finder.
Assuming that the link and line finders
shown are the ones to be used next, sequence
switch 400 will be standing in pnaltnm 1 and
sequence switch 300 1n ]msumn 2. The oper-
ation of relay 110 will therefore close a circust
from ground at its outer right contact, outer

left front contact of relay 108 inner left front

contact of relay 103, mnductor 131, left back
contact of relay 202, inner left back contact of
relay 203, conductor 206, upper left and lower
right contacts of cam 4():;, brush 402 and ter-

minal 401, conductor 378, upper right and

lower left contacts of cam 301 _winding of re-
lay 302, to hattery.

Rd‘l 302 in operating closes a civenit from
bafterv through the wmdnw of up-drive
magnet 804 of the line finder, conductor 607 1

bmah 603 and normal te.immal of timing

switeh 600, conductor 608, right front con-
lower 11f*rht contact of cam
364, outer left fmnt t:,.ontm:,t of relay 302, con-
ductm 609, normal terminal and hrush {;O
111ter1upter confacts of stepping magnet 62/
cenductor 610 to ground at the lower Jeft con-
tact of cam 336. The line finder moves up-
ward under the control of magnet 304 and,
since trip magnet 303 1s oper: .:ﬂul the ]}l'olmr
cet. of brushes is tripped. As soon as the line
finder moves upward, a locking eireut 1s
provided for relay 302 t‘\iﬂf‘!l(]ll]” over Hs
inner left front contact, upper contacts of
cam 308, right back contact of relay 320, com-
11]11t.1tm stri ip 321, brush 322 to ground, which
holds relay 302 operated independent of the
start eireuit.  As soon as cominutator brugh
307 engages segment 305, a circuit 1s clozed
frmu n'rmmd over brush 807 and segment 303,
lower 110'111. and upper left contacts of ¢ 11

300, conductor 404, contact 230 of key

ductor 129 and the right winding of relay

103 winding of re-

204, 1m-
ner 1‘10'}1‘0 front cont‘lct of relay ‘?’01 to mn-'

70

30

ll{}
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105
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| “Jn.y 1% and causes that relay to luleaae m-
‘turn releasing the trip magnet 303
‘brush 307 leawq cegment. 90*3 the circuit of

10

leases:

' 1,696,271

llns (11‘51111&111111& the wunhntr of Te-

WVhen

relay 201 1s pened and tlmt l*elay also re-

o Rehv 320 operates in “this civenit and closes

__"1-5-”-1111(@ 3]‘) to o ound over oMMy

- 391 alld brush 399,

'“‘011011 IOSISt
itator stri 1p_,
This reduces the 1‘681

slu..nt arounc 1ts . wmdmw

- ance 11 ser IGS with ﬂ}b \"’v’*ll'ldll]f}' Oi HL:LI (7111&1

relay 109 sufficiently to cause t that 1ela}f to
“operate and open the locking circuit of relay
110, which in turn opens the energizing Cir-
' (:mt of relay

302, causing that velay to release.
~ lease of 1"e1¢1;3 302 closes a circuit trom ground

~ conductor 112, termmal 327, brush

contact of Ielay 317, right back contact of
- relay 302, lmvrer-mn*ht contact of cam 324,
- j__'reSlstance 323 to battery
30 cut-off relay 102 opens the circuit of line re-

lay 101, removing battery from conductorz-
114, releasmrr rela}s 109 and 320.

‘15

B0

302. The oper Ltlop of relay
320 also- opens the locking circuit of relay
The re-

through the winding of cut-off rcuy 102,

326, back

The operatlon of

" At the time relay 502 operated, 1t elowd

cu'cult from gr ound at the lower left cont‘m‘t'.

of cam 336, conducter 610 contacts of mag-

net 62, brush 602, conductor 609, outer left

front: cent‘mt of rehy 302, lower rwht con-

tact of cam 311, conductor 379, terminal 407
~ and brush 406 of the link district finder 410,
Jower rwht contact of cam 408, Wmdmﬁ' of--
‘relay- 409 resistance 411 to battery Relw
409 (}pemtes and cleses a circuit from battery
‘through the winding of sequence switch mag--

‘net 400 upper contact of cam 412, to ﬂl*mmd'
at the outer left front contact Of 1*{31%3/ 409,

advancing the link sequence switch 400 to
position 9. When sequence switch 400 leaves

position 1, relay 409 1s released. In position

2.8 cu*r'mt 1S closed from battery through the
Wllldll'lﬂ' of relay 413, upper contacts of cam

) _H 4, 1wht back wntact of relay 415, to mound

- HH

60

_n]Jm ates,

through the loft wmdmw of relay 417, left
front contact of relay 41..-_;., to 0101111{1 at the
left baclk contact of 1‘eltw 415.

fhﬁ left contact (}t cam 416
cloging  a

hohv 413
clreult fmm battery

operating, closes a. circuit from bqttery

‘through the winding of up-drive magnet 418
of the sender ﬁnder 420, left cont:lct of cam
479, outer rTight- C(mt‘l,(zlL of relay 417, to

'- -"gmund at the left back contact of relay 409

The sender finder moves npward under the
control 01 maﬂrnet 418 m smrch of an 1dle'

| qendu‘

Relay 413 dlb(} closes a urcult frOm battery

11611.1
'l*elay 415

When line finder brush 381 makes
contact with terminal 380 which is connect-
~ed to conductor 114 and therefore to battery,
~a cireuit is completed from this battery
throuch the winding of relay 320, lower left
~ and upper right contacts of cam. 841, to
© ground at the lower richt contact of cam 339,

contact of cam.

Rela,v 417, 1n
for receiving dial pulses.

-ﬂnounh ﬂm lwlw mmhnﬂ 01' ‘LOL:I_}" ilaj 11[1—:

per contacts of cam 491, 1111(1&1@ winding of

415, to ground at the i ight contact of _
The current 1 this circuit, how-
ever, is not sufficient to operate relay 415 but

does cr eate a flux in the windings of thatre-
Lly so that it becomes quick to opemte when
the test cirenit is closed. The test circuit ex- -

tends from brush 422 over the lower contacts
of cam 419, right back contact of relay 409,
left Wmdmﬂ of 1»31.:1‘57 415, lower 1"1{1ht1.m’1fl

' e wind- -

upper left contacts of cam 421 middTe

S R

ing of relay 415, to ground at tlle 1“10‘11L con-

tact of relay. 413

“An idle sender is. char--
_acterwect by battery connected to conductor
502.  When, therefore, brush 422, engages

terminal 42u, correspondmfr to the sender of

" Fig. 5 which is assumed to be idle, the test
circuit ‘lbOV@ traced is completed over termi-
nal 493 to bmtery and. 1‘(,1.:1_’)7 415. 0per‘1t65 5

quickly. ~The relay 415 in operating closes

a, locking circuit for 1‘tself from b{meﬂ/"

through tho right winding of relay 415, up—'-"'-"
per contacts of cam 491, to oround at the left
front contact of relay 415.

00
circuit of relay 417 which releases, to in turn.

Tt algo opens the *

release magnet 418 -and brmfr the sender -

finder to Iest on the idle sender.
of relay 417 in turn releases relay 413.

With

relay 413 released and relay 415 operated, a

circult is closed from battery through the

winding of sequence switch magnet 400 lower:
o left contact of cam 476, contact 427 of ]‘"LCL
498, left back contact of 1*ehy 413, right front
~contact of relay 415 to ground at the left

‘1(21"?31101110‘ sequence

416,
switch 400 to position 3.

“The release

100

‘When ; sequence switch 400 I'eaches pocaltlon .

S a cireuit 1s elosed from frrmmd throuﬂ'h the

"left and middle Wlnd"Ilﬂ’S of relay 003 back
'C(}ntactq of relays 504 and 505, cond act{)l 506, -

terminal 430, brush 431, 1*1crhu contact of cfxm
-d 134, brush 439 anc termmftl 433, conductor

-fula contacts of cam 316 (a.%mmnfr that the
:. dl&frlct selector has been advanced to posi-
‘tion 3 as 1191&‘111&11:{31 descubed) through the

Teft Wmcama of relay 317 and the Wllfldlllﬂ‘ of

relay 351 in pfu’"lllel to battery. Relay 317

is marginal and does not operate. Relay 351

'01}01 ates but i ineflective at this time. Relay
503 also operates and closes an obvious: cur-
cuit for whw 507, which in turn closes a cir-
et for G‘Lﬂf 509
torvelay 510,

Rﬂl‘w a()() i'l()‘ﬁ@h u c*nL nt

- As soon ag wquﬂnc su'ltt,h 400 .:Hilx{}{[ in
1*{)51t1011 9% it prepared the pulsmﬂ' cireuit |
‘This circuit may -
be traced from battery thmutrh the left wind-
ing of relay 500, conductor 537, terminal 440,

bru h 441. lowm contact of (:*.;1111 429, brush

4Jb texmmal 477, conductor 375, left cant.-,ut
of cam 235, left back contact of relay 317,

brush 334, ierlmlmla?m conductor 11.’throunh
the bubq"lllml S 511bStdthIl conductor 118, ter'

'_mmal 332, brth 331, 110'111: bach conmct 01

m-:i

110 .

115

120




4
relay 817, winding of relay 330, left contact
of cam 329, conductor 382, terminal 442,

brush 443, upper right and Tower left con-

tacts of cam 403, bru*‘%h 444 and terminal 445
to ground at the back contact of relay 513.

- Rel.;w 500 operates, 1n turn operating 1@1:13

10

518 1n the well Lnown manner, 1el..1V 518 1n
turn operating relay 519. A circuit is there-
upon ciosed from the source of tone current
516 through the right winding of relay 500,
register steering switeh 520 in its normal
position, front contact of relay 519, lower
contact of cam 514 to ground at the front
contact of relay 509. This tone is transmitted
to the calling subscribed to inform him that
the sender 1s 1'@*1(11:' to recelve impulses which

he may then send out by manipulating his
cdhal. - '

When relay 510 opel"tted it removed bat-

20 tery from conductor 502, releasing relay 415.

12
s

o0

~1n the well known manner.,

40

e ¥
el

G0

_tlmmuh 105

With relay 415 released, a cireuit is closed
from battery through the winding of se-
quence switcl marrnet 400, upper ]t,jt contact
of cam 476, Wht back contact of relay 415
to ground at the lower left contact of cam
416. Sequencc switch 400 advances to po-
sition 5 over this circuit and remains in this
position throughout the further operation of
the sender.,

The calling Slll"?@l‘lbel" now procec
the desired line number for setting the reois-
ters and translator (not shown) of the sender
- After the dialing
of the first digit the register stéering sw 1tch
one wiper of which is shown at 520, advances
from normal, closing a circuit for relay 517,

extending from bﬂtt{"ﬁl} through the wmdmn'
of relay .Jlf terminals and brush 520, con-

tacts of 1"'91:1}? 519, contact of cam 514 to
oround at the m‘lter right contact of relay 509.
Relw 517 closes an ebwous circuit for relay
oxl,

As soon as the code registers of the sender
have been set in accordance with the frst
two digits dialed by the calling subscriber,
the translator 1s set in the manner described
1n the aforementioned patent to O. H. Iopp.
When the translator assumes its setting relay
H33 operates, closing a circult over the trans-
lator are 534 throun h a back contact of relay

535, 1T the ‘4111)“4(31'1])61‘ ]ma dialed the number

of a, subscriber located 1n a zone of the ex-
change for which an additional chargze must
be made on the calling subseriber’s message

register, thence througeh the winding of wlay

536 to batter V. Relav 536 eneroizes and locks
over 1ts left front contact, the contact of cam

514 to ground at the outer right {ront contact

of r ‘Lﬂ" 509 and extends locking eround
left front contact to the w inding
of relav 538. causing the operation of the lat-
ter relav. Relay 538 upon :::rpemtmrr estal-
lishes o civeuit from oround at the outer right
contact of relay 509, the contact of cam .JH

‘the contact ef 1'eL:w u38 to lmtt&ry through

¥e r}ndnctm‘

s to di‘ll'

1,696,271

the winding of 101.[13 530, Relay 535 operates,
Gpemnn‘ the initial ener (3*1 mrr CII"GIIIL of 1el¢1v
94
over the cable .Ju) m fhﬂ (‘ld’%% mntf'h 540
which is (11.;1“’ ammatically indicated 1 the
upper right pc:vrimn of Fig. 5. The class
switch 1s thereupon set from the arc D34
of the translator.
'inw prepares a (11'(:mt {wtemlmﬂ' 11'0111 ar ound
.,;}1 .:tnd M‘*) lmnw (]mf-d dllmw tlw hr 1&-1]1
selection contr ollmfr positions of the sequence
switehes associated  with the wmlt"r., COT -
dm:{m alﬁ tu*mma] 4 0 hru&h 45 ',' I'if_?_‘ht
r9 to the hm ey 1(‘-1!; wnmct (1f
cam 399, This eircuit is completed as will
be described hereinafter through the winding
of relay 611 of the 1efr1c;t1*at1{m mntm]lmrr
circuit for indicating .;1t the registration con-
trolling circuit the :t‘ch that the subscriber
has initiated the establishment of a connec-
tion into a zone of the exchange area for
which he should he assessed an additional
charae. |
When the link circuit advances into posi-
tton 2 for hunting for an idle sender. a eir-
cuit 1s closed for reLw 314, e\tondmn from
battery throuch the left wmdmw of relay
314, lower nnht cont act of cam 313, lower
right contact of cam s 1:5.’._, conduatm 375, ter-
minal 477 (. and brush 478 of distriet finder
410 to eround at the rieht contact of cam
499, When relay 302 reles 1ses and relay 314
energizes, a cirenit is elosed for advancing
sequence switch 800 into position 3, extend-
ing - from battew through magnet 300. the
upper left contact of cam 328, the right front

contact of relay 314, the left back contact of
105

relay 302, conductor 609, brush 602, inter-
rupter contacts of magnet 625, ¢ onductor €10
to eround at the lower left (:oni'wt of cam
336. As the sequence switch 200 advances
from ]’JO"‘-‘-IUOH 2 to 3, relay 314 releases.
With sequence switch 300 in position 3
relay 314 is again energized over a circuit
pxten fhn o from batter y throu oly its left u 1nd-
ing, the lower right contact m" am 313, the
upper left contact of cam 312. conductor 378,
terminal 401 and brush 402 of district fnder
410, the lower right and upper left contacts of
cam 435, hrush 43 () and terminal 437 of sender
finder 420, the front contact of relay 521,
the haek contact of relay 504, the left contact

of cam 520, winding of sender atvppmw relay

522, winding of overflow relay 523, left con-
tact of cam 5H27. resistance 530 tn aronnd.
telays 522 and 314 operate in this “cireuit.
relay 314 locking over its outer left front
contact and the Jower
13, thence over the areuit traced, whereby
It wnmlm energized as the sequence switch
300 advances into position 4. Relay 314 also
c}r; 05 a4 cirenit to advance sequence switeh
300 1nto position 4, extending from battery

Jeft contact of cam -

70

Relay 536 upon encrgiz-
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- circuit previously

10
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thxoufrh 111arrnot oOO upper left contact of
cam 928 11rrht front contact of relay 314,
thence as plewously traced to crlound at the
upper left contact of cam 336. .

When the district sequence smtoh reaches

pO‘Sltl(m. 4 for controlling brush selection, the
- tlaood from the con tact
~of relay 436 and extending to the lower left

contact of cam 399 is oxtonded over the left
contacts of cam 399, conductor 612, patched

to conductor 612, to bdtteIY throuﬂ'h the

right winding of 1elay 611.  Relay 611 upon.
- energizing loc]a% over itg left winding and
left front c,ontcwt conductor 613,

to ground th tho upper left
“contact of cam o3(} R "
~ The district. 5e]ectol 1S NOW controlled by.

conductor 6137

~ the sender in its brush and group selections

200

~and then proceeds to hunt f01 an 1dle trunk.
After an idle

in the well known manner.
truni is selected, a circuit is established 10

position 9 of the sequence switch 300 for re-
~ lay 814, extending from battery
‘right- wmd]no‘ of this relay, the lower left
25 contaot of 1'LL-.1} 352, -the front contact of

1eLw. 351, the lowor oonta(,to ot cam 308, com-

80

D

4 )

49

~ the operation ot 1~el{1y 531 and relays 52
~ 504. With these relays oper ated, the sendol 15
advanced to position 18 for controlling talk-

tor

--the right contacts of cam 395, to brush 388
~ Assoon as selections are completed and the

connection has been set up to the called sub-
scriber’s line, reversed battery from the in-
- coming Seieutor operateb relays 522

These relays in tur n oau%o'

-’-_),nm!.:ttm segment 897, brush 398, 'deon(,mo*
the sequence switch 300 into po<;1tlon 10. In

po%itloo 10 relay 314 remains energized over

the circuit just traced. In posﬂmn 10 which
is the selection beyond position’ of the dis- s
trict circuit the control of succeeding switches -

18 effected over a fundamental olrcult which

may be traced in part from brush 389, through
the lower right and upper left oontacts of

cam 358, the 11rrht back contact of charging

relay 396 conductor 37 8, thence. as traced to
the sender through. the Wmdmﬂs of relays
522 and 523, cam .)46 brush 344 compensat-
Ing 1‘eq1stanee 545, left back oontaot of relay

324 right front contact of relay 507, conduc-
'o43 returning over terminal 439 and
brush 438, the ught contacts of cam 405,
brush 4()0.. and terminal 407, conductor 3 9-

and 523 in

the u-~ua] manner
and

~1ng selection. Relay 3851 1s opu ated 1 par-

e I
e

_ -'allol with the winding of relay 317 tla ough-
“out selections.

- The: opemhon of 1el=w 304

~ above mentioned now opens a shunt around

65

ing the circuit of relay 314, Whl(‘h also re-
loa,se‘-ﬁ - Upon the release of 1eL.1V 514 the dis-

trict sequence switch 300 is advanced into po-
~sition 11 over a circuit extending from bat-

tery, winding of magnet oOO rwht contaots

~outer left bﬂ,o]x contact of relay
“as traced at the lower left contact of cam 336.
“As the sequence switch enters position 11,

~ground is connected to conductor 815 at the_.
upper right contact of cam 836, which is ex- =

ings of relay 503.

patchod to

to conductor 506

traced.
thr ouﬂh the

_r)lt)

of cam 34: rwht bach contact of rolay

814 |
302 to ﬂlound-;-

tended ovel ‘terminal 433, brush 432, upper

contacts of cam 446, leit Wlndmo of mlay 415,
r1ght back contact ot rela

cam 434, brush 431, termanal 450 conductor

506, left back oontmot of relay 505 Lo the wind-
Since these windings are

dao oonnootod to mouml 1'@1{1\? oOo NOW. 1'¢-

feases, in turn 1@16‘1*-1110 1e1¢w 507. The release
- 80

of 1elfw 507 does not. l‘de%e 101*137 509, since

'ﬂmt relay is locked to 1ts own front. (,ontaot
A clrenitis ther ofore elosed from "1‘101111(1 over
the left back contact of relay. 50 i front con-

ay 409, left contact ot L

tact of relay 509 to the winding of relay 505,

viieh relay

Tocks over m 1]11{1(111, lett contact_‘ B
and to ground as above
After leaving pomtlon 10, relays 851 -

and 317 are both disconnected from conductor -

at oontao‘ro ot cams 329 and 335

To:Zf‘omq 862{38(;‘20%

Wlth Seoueme SWlfICh 300 in 13051t10n 12 i

relay 314 is energized in a civenit extending to

‘the sender from battety through its left Wmd-.:
ing, the lower right contact ot cam 313, the_ :
upper left wnhot of cam 312
terminal 401, brush LOQ, the lower right and

oonduotor 378,

upper left contacts of cam 485, brush 4o{) ter-

minal 437, conductor 532, the front contdot of

Soqnenge switch 800 is then advanced
nto 13051t1o11 12 over a circuit o}:tenchnﬂ from
battery thr ough magnet 300, the upper left
contact of cam 328, the upper oootacts of cam
541, to ﬂloond at the right contact of cam
SoO In passing into pOSltlQIl 12 the subserib- -
er’sline beoomes clisconnected fl om the sendol

100

relay 521, the iront coentact of relay 504, the - -

527 to ground throuﬂh

the onter 1mht front contact of relay 314, the

upper right contact of cam 350, Relay 314

upon energizing locks to the fundamental cir-

cuit over ifs 1eft wmdmo and outer left front

‘vight contact of cam 526, the sender Sequence W

switch being in poqmon 18 for talking selec-
- tion, the wi "uhow ot relays 522 and “)d the
right contact of cam |
resistance 530. Relays 314 *md 522 energize in
this circuit, relay 314 closing a circuit exte11d~ .
ing from battoly throuﬂh sequence switch
magnet 300, the upper loit contact of cam 328,

110

dower left oonmot of cam 891 to oround. :et the

"0

contact and lower left contact of ca m 313,

12 toweaxd position 16 ground is intermittent-
1y connected to the hmd‘mlentfﬂ ‘eircult: i

shunt of sender steppmn' relay 522 at the

lower left contact .of cam 850. When the
sender 1s satisfied as to its td]klllﬂ selection
‘setting, the hmdmnen‘rm circuit is opened ﬁltl-

the sender through the operation of relay 52

As sequence switch 800 rotates out of position -
the right winding of [PLW 508, including that

windin g in the circuit of rol.:ws 351 and 317.
‘Relay 851 thereupon releases, in turn open-

125

and 2 cmy o14 deenerglzea, arrestmfr sequence_; 130"
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switch 300 in its next stopping pobltmn The
sequence switch may be arrested in any one of

~three positions; posﬂ,mn 13 which may be a

:ﬁ

111

20)

30

35

40

GO

connections to an operator’s

less the sender finder :

no-charge position, position 14 which 1s a
charnmw position for connections to celtfun
zones of the exchange, and position 15 for
position.

At the sender after talking selection 1s
completed, relay 515 operates connectum bat-
tery to conductor 506 in parallel with the
wmd}nfr of relay 505. The current in this cir-
cuit is now sufficient to operate relay 415
which closes a circuit from battery through
the left winding of velay 417, left contacts

Cof cam 421, to grouml at. the left front con-

tact of 1(31.:11, 415. Relay 417 closes a circut
from battery through the winding ot se-
quence switch nmrrm,t 400, upper contact of
am 479, outer nﬂ'ht front contact of relay
11{ left back contact of relay 409 to ground,
‘Ldvancmf‘r sequence switch 400 to ])obltmn
6. In this posttion, all of the conductors ex-
tending to the sender are opened and the
sender is completely released. Assoon as se
quence switch 400 leaves position 5, relay 41"
releases and 1n turn releases mIW 417 un-
490 is standing on one
of 1ts top ten terminals. If the latter is true.
relay 417 is held operated in a circuit fron,
b&tterv over its left winding, left front con-
tact, upper left contact of cam 424, commu
tator segment 464, brush 463 to ground.
With 1*e1::1y 417 operated at this tzme, a CIT-
cuit is closed from battery through resistance
411, winding of relay 409, lower contacts of
cam 414, inner right front contact of relay
417, lower left COI‘It‘lCt of cam 416 to ground.
Rela}f 409 locks through 1its inner loft con-
tacts to ground at the Tlower contact of cam

467 and also closes a second- locking circuit

for relay 417. With relay 409 operated, a
circuit 1s closed from battery through the
winding of down-drive nmt‘rnet 165 of the
sender finder 490, left contact of cam 412, to
oround at the outer left front contact of re-
]‘w‘ 409. When the sender finder reaches its
lowermost position, a circuit is closed from
oround over brush 463, bottom commutator
sen*ment 406, upper contact of cam 456 to
resistance 411 shunting the winding of relay
409 and causing that 1*01‘1,? to 1{110159 and In
turn release relay 417. With relay 417 re-
leased in position 6, a eircuit is closed from
battery through the winding of sequence
switch m‘mnet 400. lower right contact of
cam 476, right back contact of relav 417, to
around ‘Lt the lower left contact of cam 416,
admnunw sequence switch 400 to position 1.
When sequence switch 400 reaches posi-

tion 7, the link circuit is ready to associate
itself with another district. If another dis-
trict is standing in position 1 waiting asso-
ciation with a link, a eircuit will be (‘l()‘:«(‘(]
from ground over the lower left contact of
cam 339 of that district, contact 393 of jaclk

1,606,271

374 conductor 392, contact of jack 448, con-
tact of jack 449, uppel contact of cam 416,
right back contact of relay 415, upper (*011-

-tactq of cam 414, winding of 1'LLW 413

hattery. Relay 413 closes a cireuit from b 1t-—
tery through the left winding of relay 417,

left front contact of relay 41.*;.* to ground at

.....

the left back contact of 1(;1‘13?“ 415, Relay
417, in operating, closes a circuit for np-drive
n’mﬂnet 447 of the district {inder 410, lower
11nht contact of cam 479, right front con-
tact of relay 417, left | mek contact of relay
409, to ground. The 411%11{( finder moves
upward under control of moagnet 44 m
search of the district which 1s awaltine a
link. Such a distriet is 1dentified by ])JH{*IS
connected over the left contacts of cam 341
of that district, contact 373 of jack 374, to
conductor 366. Relay 413, m oper ating.
closes the same cirenit through the right ane
middle windings of relay 415 as it closed in
position 2. At this time the test circuit ex-
tends from ground at the right front con-
tact of relay 418, through the middle wind-
ing of relay 415, upper Teft and lower right

contacts of cam 421, left winding ot 1-:,*1 Ly
right back contact of vel ay 10") lower

415,
right and upper left contacts of cam 419,
contact of jack 449 to brush 451.

If the district for which the district finder
is hunting does not lie between the last posi-
tion Ucmpled by the finder and the top of 1ts
banlz, it will continue to move upward unt:l
brush 458 eneages segment 452, completing
a cireuit over the upper right contact of cam
408, winding of relay 109, vesistance 411 to
h‘lttelv The operation oi relay 409 opens
the test circuit, opens the circuit of up-drive
magnet 447 and closes a circuit from hattery
throuﬂ'h the winding of down-drive magnet
454, lower right contact of cam 412, left front
contact of relay 409 to ground. The district

finder is restored to its lowermost position

under the control of magnet 454, at which
time a cireumitisclosed fl'nm cronn¢d over brush
453, hottom segment 455 of the district finder
commutator, lower richt contact of cam 456
to l'mwtam,@ 411, ‘Sllilnflnﬂ and releasing re-
lay 409 whieh l‘mfm{*-% {hv test cireuit MM
ilw cireuit of up-drive magnet £47.  When
brush 451 encounters terminal 450 to which
conductor 366 extends. the fest cireutt 13
completed and relay 415 operates quickly
as in the previous case. Relay 415 locks
through its right winding. the upper contacts
of cam 421, {0 orotnd at its left front contact.
opening the cirenit of relay 417 to deenergize
magnet 447 and bhring the district finder to
rest on the terminals of the distriet. With re-
lay 415 operated and relay 417 released.

cireunit is closed from hat tf”v throngeh {lm
winding of sequence switeh magnet. 40 0. Tovrer
lett contact of cam 476. contact 427 of ¢1{]~.
4928, hack contact of relay 413, right imm
contact of relay 415, upper right contuct of

70
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- tact of “te]av' 415.
a Clreult 1S elesed from ground at the left

Gy

— 1,

from battery

right umteet of cam f:.l,..%, lower
am 313, left windine of n};s v oold to

1,806,271

cam 416, eontaets of aehs 41-49 end 448 to !
- eonduetol 399,
vances to position 8 in' this circuit. -
- Relay 415 is held operated in pOSlthﬁ 8-
at the castrict. e***er telﬁmmif
uppeL |
B ”leit and lewer right contacts of eem 419,
~ back contact of 1elay' 409, ledt w 111(1111;; of
relay 415, lower right and upper leit contacts
of cam 421 to f"rrmmd at-the lett front con-

Sequence switch éLDO ad-

450, brush 451, contact of jack 449

‘With relay 415 Oi‘)”lch{}f]

contact of cam 416 Imht i*ﬂmt eeeheu of

elay:}_l‘ii upper left eoet et of cam 429,

brush 478, terminal 477, conductor 575, lower
1ight con-
tact or ¢
battery. nehly 314 operates and closes »
iareuit from battery through me W unlmgg, i_}f
sequence wwitch 300, upper left conta

uter- left bem contact of relay 302,

as traced to oround at the lower left eeﬂteet

r~w .
Q‘..‘i.._

| eenduetor 360.

~of cam 336.

&,

- battery through the Wlndme of _eequer‘-ee

at the lower left contact of
5 quence switch 400 advances to position 9.
. The link circuit remains in this peﬁtlee“
| --untll the hnh circult standing next to it
the series is advanced from ?J‘“‘Sltl{}“’l 1 ieL_:
- the purpose of selecting a sender.
4y o
hink circuit of Wig

4o

B

| 3:‘)
- subseriber’s  line,

switch magnet 400 upper left eenteet of can

476,
ﬂ;l,f.l 4‘1{3

cuit 260 occupying that relationship t

fram 0101md over 'Lhe lower contact of cam

- 261, upper right contact of cam 262, conduc-
~ tor 263, eont&et 460 of jack 428, uﬂeer g

contacts of cams 461 ‘md 462, Wmdm o ot to-

quence switch magnet 400 to battery, advane-
g the link eu‘emt to position 1{} WM ch-is
I’the eqlilvaltne of position 1, so that l-hﬁ link
cireuit 1s ready to operate in vesponse to the

next call in the group of lines served “m ebv

“As soon as the sequence ewﬁeh

established fer'suppl ying the calline sub-
scriber with talking current, which civeuit

?'111.-,117 be traced from battely through the
]{)Wu left winding of repe ating coil 360, up- -
per right contact of cam 529, wmdme of ve-
Clay 330 right back contact of 10LW 317, bvueh_
332, conductor 116 over the 1

wd tel minal
eonduetm‘ 117, termmm
333 and brush : 34 outer-left back f*oe* act of
reley 317, lower contact of cam 335 to

' - ground, throuﬂ'h the upper left winding of

coil 360. Relay 330 energizes in this circuit
~ closing a cireuit for relay 391 extendnw fr om

riod of conv ueetmn
300 in pomm on 14

lowery eemm‘e% Of

_ea,m 528, right irent contact ei 1(,1,.1\1 3 1
Hiu”l‘” “‘ _ener Gl 108 amf“l
I'li&'-i"r 502 1S
Sequence switch 300 advances

to position 2 in-this circuit, releasin
314,

o 1e“L’V[
The advance to position 2 r eme‘a 51
wund from conductor 292 and batter v from
. ‘The removal of batt er} from

“conductor 366 opens the circuit of u:uﬂw 415,
- and that relay releases, closing a civeuif from

Link cir-
0 the
.4, a crreuit may be traced -

- "}O‘nﬂd 101 0"‘“}

front contact
upper right contact of cam
upon  ener cizing locks over its 11111e1 lei - .
front cont qet the lower left eonteet of cam .
_39} to elovnc at the upper right contact of -

A citenit is now closed for oper-

~ vances into the talking position a eir cmt 1S

battery, wmdmg of relay uOl Tesic

contacts of cain 350. Rday 350 energizes but
"OGI‘lO“lllm no usefm hmcuon a,t thls hme

ance. 990 R
'eeemee of reiay 330 to mm"nd over the uppe1 e

{‘7&&? jm / 70?“ @ ceél to a1 =emme_ (}‘_?’1-8_ Of ex- .

cfang/e {f? ea.

Tt h S Leeﬂ eseumed Lh&t t

eelh‘lﬂ sub-
~seriber has initiated a. mﬂ to a remote zone -
of the exchange ,Leq 1iring three opemtmne .:
of the MEessage Teols u 'Oe tor eachr unit pe- o
‘Foi this call there-

fore the district sequence emte b uOU has Leen

seb 1nto position 14.
, when the cai
responds a civeuit is completed

{__*u{‘ﬂthl’lf} from the tip brush -L"‘:-L‘ESE}j
an 858, upper right wind-
g of repeating coll 360, wmd'ne 0L reiay
361, lower Mwhe Wi 11(?11*10 ot coil 360,

$00n
L,,::ver eontweeq
th 302, lower contact of 1mm*mptw

3
361

closes 1ts upper

With emueme switeh -

Jed eubf-‘;cuber ._
tor relay 361
over ‘the

_ upper °'
conts .cls of cam 595 to blll&,ﬂ 388. - Relw 361
cireuit 1s eembhehed for ve-:
as interrupter 387 closes its =
hom battery, winding of re-
387,
5 lower Teft and upper right contacts of cam-
-390, front contact of relay
of cam 394 to ground at the upner right con-
tact of cam aaO Upe:ﬂ the energization of -
leiey 302 a circuit is closed to- edvence the
timing switch 600 off normal as soon as the -
_-m*erhpter' 387
right back contact of rel: ay 415, to ground.
}Q?L"

, Upper contact

_,ﬁ“_' .

‘contact,
which ecircuit may - be traced from bettew,-- S
winding of stepping magnet 625, brush 601
~and its normal teeemml conducim 614, up- U
per right contact of cam aﬁé outer left fl‘O”lt". -

100

contact of relay 302, upper eontect of inter- =

With ev*ueh G{‘U n poemen 24

ei relay 3
Relay

}DO 396

am a50.
‘1t1‘10 the subscriber’s mes saoe 1eﬁ15te1' 105

te*mme “h:ee _ﬁmerd w:tndmn of leﬂlater'__

rupter 387, to ground as traced at the upper
“right eonteet of cam 3850. When the mter- =~
..11**ptm 387 breaks its upper contact, magnet 103
625 deenergizes admnemw ewdeh 600 mfn--f“ B

: _peeluop 2. .
ircuit iz
ting the eharnmﬂ relay 896
~extending 1101 n bat‘tew wn“zdmf} of relay 1
© 396, conductor 615, brush 604 in. peeﬂmnl
conducter 651 Llenee as traced through tie

361 te around at the"

; ]:" i .

or 11,3,} ¢ 11&111*11 380.. brush 081 conch Ctm

616 patched to Lenduefm 6167, conductor 617"
wtor 617, 1ewe1 left and up-

atched to cond
pe1 right contacts of cam 308, conduector 618

p‘t*‘e%ed through collduetm 619" to condue-

1on

tor 619, by ush: 6 06, in position 2, eenduetm
620, inner left from contact: ol relay 3’?0 to

bz tterv ﬂnm‘mh reistance 386.°

A‘[tel an 1I1te Val more. then sefﬁment to en- 18



'3 to 6 inclusive over a circuit extending from

10

iy

Q

able the operation of message register 105,
the interrupter 387 upon again closing its
upper contact, advances the timing switch
600 into position, 3 over the same circuit

which advanced it into position 2. From po-

sition 2 the timing switch is advanced rap-
idly by the interrupter 391, through positions

battery, winding of magnet 625, brush 601
and strapped terminals 3 to 6, inclusive, of
its bank, conductor 621 to ground through
contacts of interrupter 391. As brush 606
passes through position 4 the message regis-
ter 105 is again operated over a circuit ex-
tending from its winding to conductor (16,
thence over conductor 616" patched thereto,
the outer left contact of relay 611, conductor
622’ patched to conductor 622, the No. 4 ter-
minal associated with brush 6006, thence as
traced to battery. Again as brush 606 passes
through position 6, the message register 105

“is operated for the third time over the ciremt

YA B

30

30

40

previously traced to the outer left front con-
tact of relay 611, thence over conductor 623’
patched to conductor 623, the No. § terminal
associated with brush 606, thence to battery.
Three operations of the message register 105
are thus effected before the timing swiich
reaches position 7. , _

From position 7 the timing switch 600 1s
advanced by the slow timing interrupter 624
into its normal position., over a circwit ex-
tending from battery, winding of stepping
magnet 625, brush 601 and strapped termi-
nals 7 to 22, inclusive, associated therewith,
conductor 626 patched through conductor
626’ to conductor 627, contacts of interrupter
624, conductor 628, right front contact of
relay 802, conductor 608, to ground over the
brush 603. Interrupter 624 is designed to

“close at long intervals so that the entire time

49
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for a revolution of timing switch 600 to be
completed will require approximately five
minutes. When the switch 600 reaches nor-
mal it is again advanced into position 2 as

tration begins. From this position the
switch advances in a second revolution again
operating the message register 105 as 1t passes
through positions 2, 4 and 6. This cycle of
operations is thus repeated every five minutes
during the conversation and the register 1s
operated three times during each cycle or
each unit period of conversation. _

When the calling subscriber hangs up to
terminate the call, relay 330 deenergizes in
turn opening the circuit of relay 351. A cir-
cuit is now established for relay 317 extend-
ing from battery, through its left winding,
the lower left and upper right contacts of
cam 316, the back contact of relay 561 to
oround at contacts of interrupter 391.. Ie-
lay 317, upon energizing, locks over its right

winding, innermost right front contact to
05 oround at the upper left contact of cam 550,

previously described where overtime regis-

1,686,271

disconnects the calling line {from the left
windings of repeating coil 360 at 1ts back con-
tacts, and closes a circuit for advancing the
secuence switch 300 into position 17, if at the
time the timing switch 1s in position 1 or 2.
This circuit may be traced {rom battery,
winding of magnet 300, lower right and up-
per left contacts of cam 501, conductor 629,

brush 6035 in position 1 or 2, conductor 630,

front contact of relay 317, thence to ground
at the upper left contact of cam 336, If the
timing switch is in positions 7 to 22 at the
time relay 317 energizes, the thning switch s
immediately buzzed into normal position over
a, cireuit extending from battery, through the

winding of magenet 625, brash 602 and

strapped terminals of 1ts bank, nterrupter
contacts of magnet 625, strapped ternmiunals 7
to 22 assoeiated with brush 6035, brush 605,

conductor 630, contacts of relay 317 to ground

attheupperleftcontactofcam336. Assoonas
the timing switch reaches normal the circuat

A

ahovetraced foradvancingsequenceswiteh 500

is closed and the stepping circuit of magnet

[

625 1s opened. If disconnection 1s mitiated

at the time the timing switch 1s advancing

through positions 8 to 6, the sequence switeh
300 is not advanced into position 17 unfil the
timing switch reaches position 7 and the ad-
vance of the timing switch through positions
3 to 6 being directly under the control of 1n-
terrupter 391, the operation of the sub-
seriber’s register in positions 4 and 6 1s not
interfered with. When the district sequence

switch reaches position 17, the district selec-

tor and line finder restore in the well-known
manner. In position 17 of the sequence
switch 300, the timing switch is immediately
buzzed into normal position over a circuit ex-
tending from battery, through the winding
of magnet 625, strapped terminals 2 to 22,
associated with brush 602, brush 602, inter-
rupter contacts of magnet 625, conductor 610
to ground at the lower leit contact of cam
336. Since the charging relay 396 hecame de-
energized as soon as sequence switch 300
passed beyond position 15, no charging path
over brush 606 is closed as the timing switeh
passes through positions 4 to 6.

Should the ealled subseriber hang up at the
time the timing switch 600 1s 1 position 2,

relay 361 wonld release hut the stepping path

for magnet 625 would still be effective to ad-
vance the timing switch through the charg-

ing positions 3 to 6 since there would still be

a circeuit for magnet 625 extending from bat-

tery, winding of magnet 625, brush 601 and

the No. 2 terminal of switch 600, conductor
614, the upper contact of cam 364, outer left
front contact of relay 302, upper contact of
interrupter 387, conductor 631, brush 604 m
position 2, conductor 615, inner left front
contact of charging relay 396, lower left con-
tact of cam 894 to ground at the upper right
contact of cam 350. '

L

Hiy

85

fin

{H

{Un

11{)

120

125

130



,1,6"9’6,2'71

In order that the control of dmeonneaﬁon

~ may not be interfered with should the calling

5

10

20

subscriber hang up while the timing SW1teh_
1% passing throuo'h the registering pesﬁsmns,
3 to 6. relay 351 is. reape?ﬁted Tt will be _

recalled that when the calling subscrlber

hung up, relay 351 was released and relay 317

was operated to advance the s sequence switceh

300 out of the talking position to initiate re-
However, if 1ela} 351 is thus released
when the tlmmfr switch is in positions 3 to 6,
relay 351 1'eopemtes i a circuit from bat-
“tery, through its winding, resistance 390, con-
cuctor 632, brmh 605 1n pomtmns 3 to 6 con-
“ductor 630, right front contact of reh 317
“to ground at the upper left contact oi cam
336.
back contftct dlsconnects the left wmdmw of
317 from the interrupter 391 so that__
_.-"there will be no tendency for relay 317 to
“deenergize at each release of the Steppmf‘-‘ __

lease.

Relay 851 in operating, at its right

relay

“magnet 625 of the timing switch. -
' Uhafrgmg calls to mz‘ev*medeate zones of iﬁhe

29

ewahange areq.

~ zone of the exchange for which but two oper-

30
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_eonductor 114, terminal 380, brush 381, con-

“ ductor 6186, |
6167 and 617’ to conductor 61( the lower left

45
.":50
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1306 and charging does not take place.
charges are IIl‘lde however, as previously de-
- Scrlbed as the switch 600 passes through po-

sitions 4 and 6 duri ing each cycle thereof

‘Otherwise the Gll"Cl’[ltS functlon as prewously
o ~~ the control of the timing mterrupter 624,

over
“through the magnet 625, brusa 601, conductor- G
626, str apped fo conductor 626’ the right
contact of relay 611, conductor 697’ strapped R

‘to conductor 627, thence as prevmusly traced -
to ground throu crh contacts of the 1nterrupter'

ations of the message register 105 should be

made for each unit peuod of conversation.
For such a call, relay 611 is operated as be-

fore, but the district sequence switch is set
The circuits function ex-

. actly the same manner as before described, _
except that during each cycle of the tlmmﬂ_ ..
“switch 600 as the LOIIVEI'S&thIl proceeds, no

1mto position 13.

charging path to the message register 105 is

closed as the timing switch brush 606 passes
‘through position 2. " Tt will be recalled that in
pomtwn 2.0f the timing switch the circuit
~ for operating the message register 105 ex-

~tended from 0*1'01,111d thr 0110'11 the winding of

register 105 over the back contact of elay 1 01,

patched throuﬂfh the conductors

and upper right contacts of cam 306, condue-
tor 618, patched through conductor 619’ to
conductor 619, the No. 2 terminal and brush

606, conductor 620, the middle left front con-

tact of charging relay 396 to battery. Since

sequence sw1tch 300 1s in position 13, how-

ever, this circuit 1s open at the contacts of cam
Two

described.

.Ohammg calls to nem'b?/ zones of tke em-

o ckcmge area. o
For calls to nearby Zones, for whmh a

‘single registration is reqmred for each unit
.permd of conversatwn, relay 611 1S not oper-

thr mloh
cam 806."

B :'tr wed

and the district
- position 13 for talking.
' - 600 advances during each unit perwd of con-
Tt will now be assumed that the mlhnﬂ' |
subsecriber has initiated a call to a less remota

ated from the Sender and soquence letch 300

is set into position 14 for talking. |

during each cycle of the timing SWltch the'?'-.”.‘_"l' e

cireuit, previously traced for operatmfr the

pos1t1011 92, is closed at contacts of
~Since, however' relay 611 is not

'i ope1 med LLO p'lﬂls prevmusly traced for

Thus

megmoe register each time brush 606 passes

. - - i . - i
. - - .
' . . .
1, . .
- 1 Ty .
' .. -
[ ' v '. L .
' - . ) r " -
. . . - ) -,
. L) . - -t
. - - . _ .
- ; . -1
L . .
. . . - - -
. P .
. . .o ,

SV tch paqses thl ou nh pos1t10ns 4 fmd 0, are
open at the outer leﬂ front contact of l*el.‘:W-f R
Thus, only one re gistration for each =~
per iod of COIlVGl‘SELthTI is effected. =~
iunctmn as premous]y! LT
o RS - g

611.
unit

Other wise the czremts

Faf*ee cczZZS to (’eﬂﬂz‘am zones. 07 tke ewckm@ge.k

CZ?"(E?(Z

service to certain offices Gf the exchange area” 8
which are e adjacent to the 01‘1&11131;1110 ofice. -+
TFor such alls the relay 611 is not Operated
sequence switch is set into

Asthe’ timing switch - S
"_'90: T

It maY be desu‘able to ﬂwe subsm ibers f!"eef-'-." .-"' : B
'85'..'.‘-7"1 PR

versation, no ]t)..,.ths f{)r operatmﬂ the message

register 105 are closed since the path previ- e

01181‘&7 traced with the brush 606 in pOSIthIl_"j_{”.'

2 1s now open at contacts of cam 306 and the S
paths traced with brush 606 in positions 4 95 -«
and 6 are Open :«11, the 011ter leit contact of-} A

relay 611. _ | o

'U?*ass cmmectwns fm* cz’eaﬂgmg the methad 0 f' o
- 100

_ For the i ‘1)1.11"13086 of enablm o wiring thﬂges”_' -

to be readily made wherebw, the method. of

calls may be changed, a cross-con-

nectmfr Tack 18 promded as shown at 650.

TIn the preceding discussion it has been as-
sumed that 1t was required that provision be

Oharqmgr

ch fu“‘frm O

s

made for charging calls at three rates on an- .

made for fr ee C‘LHS
lat rate service Wlthout conqlderatlon of the

ﬂ

of double and triple rewlstmtlon calls.

Thus, for

registrations for each unit period of conver-
"satwn relay 611 always being energized for
~such calls the advance of the tlmmo' switch -
600 from p051t10n 7 to normal is phced under

a - circuit e\tendmﬂ' Afrom - battery

elapsed time ba31s and also that provision be . .
Tt may be desired to give -~ =
110 -
duration of the conversational perlod on
~single registration calls, but retain the timing.
To o
~accomplish this the patchmn' from the left =
to the 1‘10'}1{3 side of the connecting Tack 650
~would- be as previously described: except that
“conductor 627 would be patched to conductor
- 6277 rather than directly to conductor 626”.
calls requiring double or triple

115

130




10

624, TFor calls requiring but a single regis-

“tration recardless of the duration of the call
“the timing switch 600 is arrested In position (f

is not energized and the circuit through

of its first cyele since on such calls relay ?111
the

timing interrupter 624 is not closed. The
_timing switch therefore remains in position i
until the termination of the call when 1t 15

=10

restored to normal in the manner previously

Joseribed. A single registration is thus made

regardless of the length of the conversational

1D

20

- 28

seribed with relay 611 decnergized and
district sequence switch 300 in position 1.

are given as before de-

period. TFree calls
the

" Should it be desired to limit registrations

‘to a maximum of two, the patehing of con-

ductor 623 to conductor 623 would be omit-
tod and thus the third registering impulse
transmitted over brush 606 as 1t rotates
through position 6 of each cyele would not
be effective. | |

If there are but two zones of the exchange
to be considered from a registration stand-
point, then relay 611 is not necessary since
the two talking positions 13 and 14 of the dis-

trict sequence switch are sufficient to provide

“the proper registration.

30

x
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40
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50

diserimination. In
this case conductors 612 and 613 ave left un-
connected at the connecting rack. conductor
619 is patched through conductor 619" to con-
ductor 618 as previously deseribed, conductor
626 is patched through conductor 6267 to con-
ductor 627; conductor 623 is left unconnected
and conductor 622 is patched through con-
ductors 6227, 633, 616’ and 617 to conductors
816 and 617. With these connections it will
he noted that all connections to the windings

and contacts of relay 611 are eliminated.

Therefore, if the district sequence switch 300
is set into position 14 the cireuit previously

traced for operating the register 105 will bhe
closed over brush 606, conductors 619, 619°

and 618 during each cycle of the timing

switeh and as the brush 606 passes through
position 4, the message register will be oper-
ated a second time over a cirenit extending
from battery, connected to brush 606, con-

ductors 622, 6227, 633, 616" and 616, thence

to the message register. Since the conduc-

tor 623 extending from the No. 6 terminal as-
sociated with brush 606 is unconnected, no
registration is effected as the timing switch

‘passes through position 6. Two registiations

“are thus made for each unit period of con-

versation. With the district sequence switch

800 in position 138, the registration path over

the No. 2 terminal of brush 606 1s open at

60

100

the contacts of cam 306 and only one registra-
tion is effected as the timing switch moves
through position 4 of each of its cycles.

‘If there is hut one charge to be made for
a call‘for each unit period of conversation,

with sequence switch 300 in position 14, and

free calls with the sequence switch n posi-
tion' 13, the patching at the connecting rack

1,686,271

650 would be the same as just deseribed ex-
cept that conductor 622 would be Jeft un-
‘connected. -

Another type of service may be provided
for where it is desired to eliminate double
and triple charging but to charge certain

Tt)

calls on a flat rate basis or a single charge

reoardless of the length of the call and other
calls at a single charge rate for each wmt pe-
riod of conversation. This type of serviee
mav be provided by patching conductor 619
through conductor 619" to conductor 616,
patching conductor 627 through conductors

617" and 6167 to conductor 618, patching con-

ductor 626 through conductor 626" to con-

ductor 617 and leaving conductors 622, 623,

(>

8U

612 and 613 unpatched. With the connec-

tions made in this manner all conncctions to
relay 611 are open and no effective circuits
are established for operating the message
register as the brush 606 of the timing switch
passes through positions
triet sequence switch has been set into the
talking position 14, when the switch 600 ro-
tates through position 2 a circuit is closed
for operating the message register 105 which
mav be traced as before to conductor 610,
thence over conductor 6197 and 619, brush
606, conductor 620, to battery. When the
switch 600 reaches position 7, 1t is timed 1nto
normal position by the interrupter 624, over

‘a cireuit extending from battery, winding

of magnet 625, brush 601, strapped terminals
7 to 22, conductors 626, 626" and 617, lower
left and upper right contacts of cam 300,
closed in position 14, conductors 618, 6167,
6177 and 627, interrupter 624, conductor 625,
battery, right front contact of relay 302, con-
ductor 608 to ground at brush 603. Upon
reaching position 1 the timing switch starts
on a second similar cycle. Thus, for each
unit period of conversation, one charge is
registered on the message register 105. 11,

Thowever, the sequence switch 300 is set mto

position 13 the circuit last traced for advanc-
ing the switch 600 from position 7 will not
be closed and therefore the switch 600 will
not advance through successive eyeles during
the conversation and but one charge will be

‘made for the conversation regardless of the

length of its duration. From position 7 the
timing switch is restored 1n the manner pr-
viously deseribed after the calling subscriber
terminates the conversation,

Other methods of cross-connecting at the
rack 650 for further types of service will sug-
oest themselves, and 1t is obvious that by
providing additional relays such as 611 con-
trolled directly from the sender to designate
additional charging zones of the exchange
area, it would be possible to make more than
three charges for cach unit period of conver-
sation. ' '

What 1s claimed 38 _

i. In a telephone exchange system,-a call-

BD

4 and 6. If the dis-
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ing line, a plurality of called lines of..diﬁereﬁti
‘classes, selector switches for extending the

calling line to said called lines, means for se-.

lectively operating said switches, means aSS0-
ciated with one of said switches for altering
circuits thereof in accordance with the class.
of the called line, a charging device for the
calling line, a timing switch, means operative

- upon the response of the called subscriber to

10

- line is of another class, and means to there-
after advance said timing switch siowly into

- muned conversational period, said timing

v
| |

60

- 63

& plurality of positions, means
said timing switch during its advance in ac-

advance said timing switch through a plu-
rality of positions, means controlied in the
advance of said timing switeh in accordance
with the setting of said altering means to
variably operate said charging device, an in--

terrupter, and means controlled by said in-

- terrupter to thereafter advance said timing

- switeh slowly into normal position to measure
"~ off a predetermined conversational period,
~ sald timing switch advancing through sim-

1lar cycles to repeatedly operate said charg-

“ters of said sender, means controlled in ac- o
cordance with the setting of snid registers for
selectively operating said switches, means as-
soclated with one of sard switches for alter: €
ing circuits thercof in accordance with the .-
class of the called line, a charging device for
the calling line, a timing switch, a relay asso-
ciated with said timing switch and operative Y
1T said registers have registered the number of 85 .
a called line of a particular class, means op- A

Ing device until said connection is released.
2. In a telephone exchange system, a call:

- ing line, a plarality of called lines of different

‘classes, selector switches for extending the
calling line to said called lines, means for se--- dur S advanc 2.0
lectively operating said switches, means as-" cordance with' the “setting of said altering. = -
soclated with one of said switches for alter-
g circuits thereof in accordance with the
class of the called line, a charging device for
‘the calling line, a timing switch, mesns oper-:
ative upon the response of the called subscrib- |
er to advance said timing switch thr ugh a.
Pplurality of positions, means controlled by

the advance of said timing switch in accord-

ance with the setting of said altering means
~to variably operate said charging device if -
sald called line is of certain clagses but not

to operate said charging device if the called

normal position to measure oil a predeter-

switch advancing through similar cyeles until
sald cennection is released. = R

3. In a telephone exchange system, a call-
ing line, a plurality of called lines of differ-
ent classes, selector switches for extending
the calling line to said called lines, a register

sender, means for variably setting the regis-
ters of said sender, means controlled in ac-
cordance with the setting of said registers for

selectively operating said switches, means as-

sociated with one of said switches for alter-
mg circuits thereof in accordance with the

class of the called line, a charging device for
1

the calling line, a timing switel, means oper-

ative upon the response of the called sub-
seriber to advance said timing switch through
controlled by

cordance with the setting of said altering

similar cycles to repeatedly “operate said

leased. = .

erative upon the response of the called sub- =~
scriber to advance said timing switeh through =~
a plurality of positions, means controlled by =~

said timing switch during its advance in ac- 90

leased. . - -

switeh, a call charging device associated with
sald calling line, means operative upon the =
‘response of the called subscriber to advance =~ -
- sald timing switch through plurality of po- .~
sitions, means controlled by said timing switch © '

. -
---------

||||||

B e

timing switch into normal position to meas-
~ure oft a predetermined conversational peri-
~od, said timing switch advancing through

- charging device until said connection is re-¥0 .

o4 Ina telephone exch ange system, a call-
1ng line, a plurality of called lines of different
classes, selector switches for extending the -
‘calling line fo said called lines, a register 75
sender, means for variably setting the regis-

‘means and the condition of said relay to va- = .
riably operate said call charging device, an =~ =
Anterrupter, and means controlled by said
interrupter to thereafter slowly advance said 95 =
timing switch into normal position to meas-
ure off a predetermined ‘conversational peri- oo
-0d, said timing switch advancing through
similar cycles to repeatedly operate said
charging device until said connection is re- 100 =
. 9. In a telephone exchange system, a call- R
ing line, a plurality of called lines of different =~
classes, selector switches for extending the

calling line to said called lines, a timing 106 =

———_——

device, means operative if said calling line =

~has been extended to certain called lines for =~

means and the setting of said registers to-

variably operate said call charging device,

an interrupter, and means controlled by said

interrupter to thereafter slowly advance said.

callischarged on a flat rate basis. -~~~ -
. 6. In a telephone exchange system, a call- =~
ing line, a plurality of called lines of different
classes, selector switches for “extending the '?%
calling Iine to said called lines, a timing -

mal to measure off a predetermined conversa- 135
tional period and to cause said timing switch
toadvance through similar cyclesto vepeated-
1y operate said charging device until said con- =~

nection is rele ased, and me ans to prevent said . lﬂ 0

slowly advancing said timing switch to nor- 115 e

slow advance of said timing switch if the 120 ~

switch, a call charging device associated with -
said calling line, means operative upon the |
response of the called subscriber to advance
sald timing switch, a plurality of operating ‘%Y .

called line is of another class whereby said e



10

15

20

29

30

41

45

paths

vance, means

12

paths for said charging device adapted to be

closed by said timing switch during its ad-
vance, means for selectively rendering saldl
effective in accordance with the class
of the called line, and means for at will alter-
ing the control of said last means over said

operating paths,

7. In a telephone exchange system, a call-
ing line, a plurality of called lines of difier-
ent classes, selector switches for extending

the calling line to said called lines, a timing
switch. a call charging device associated with
said calling line. means operative upon the
response of the called subscriber to advance

said timing switch, a plurality of operating
paths for said charging device adapted to be
closed by said timing switch during its ad-
for selectively rendering said
paths effective in accordance with the class
of the called line, and a cross-connecting rack
for altering the selective control of said last
means over said operating paths.

8. In a telephone exchange system, a call-
ing line, a plurality of called lines of differ-
ent classes, selector switches for extending
the calling line to said called lines, a timing
switch, a call charging device associated with
said calling line, means operative upon the re-
sponse of the called subscriber to advance
said timing switch through a plurality of po-
sitions, a plurality of operating paths for
said charging device adapted to be closed by
said timing switch during its advance, means
for selectively rendering said paths cfiective
‘n accordance with the class of the called line,
means for slowly advancing said timing
switch to normal for measuring off a prede-
termined conversational period, said timing
switeh then advancing through similar cyeles
to repeatedly operate said charging device
until said connection is released, and a cross-

connecting rack for enabling the selective

control of said operating paths to be altered
at will.

9. In a telephone exchange system, a call-
ing line, a plurality of called lines, of differ-

1,686,271

ent classes, selector switches for extending

‘the calling line to said called lines, a timing
switch, a call charging device associated with

said calling line, means operative upon the
response of the called subscriber to advance
said timing switch through a plnrality of po-
sitions, a plurality of operating paths tor

sald charging device adapted to be closed by

said timing switch during its advance, means

for selectively rendering said paths effective

in accordance with the class of the called line,
means for slowly advancing said {iming

switch to normal for measuring oft a prede-

termined conversational period, whereupon
said timing switch may be advanced through
similar cycles to repeatedly operate saxd
charging device until said connection 1s re-
leased, and a cross-connecting rack for en-

abling the selective control of said charging

device to be altered and the repeated advance
of said timing switch to be nullified at will.
10.- In a telephone exchange system. a call-
ing line, a called line, selector switches for
extending the calling line to said called line,
a timing switch, a call charging device as-
sociated with said calling line, means op-
erative upon the response of the called sub-
scriber to advance said timing switch through
a plurality of positions, means controlled by
said timing switch during its advance to op-
erate said charging device, means for there-
after slowly advancing said timing switch to
normal to measure off a predetermined con-
versational period, whereupon said timing

switeh may be advanced through similar cy-

cles to repeatedly operate said charging de-
vice until said connection 1s released, and
means controlled by said timing switch {or
preventing the release of said connection at
the time said timing switch is advancing

through the first portion of any cycle to oper-

-ate said charging device.
In witness whereof, I hereunto subseribe -

my name this 24 day of October A. D., 1927
ALFRED E. HAGUE.
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