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This mnvention re ates to a telephone ex-
change system employing automatic selector
switches and more ‘particularly to a system

employing a lepeaunw sender assoclable with-

the incoming ends of Interoffice trunks, to
which the nw 1e11eal Dertmn of a wanted line
number is transterred from the subscriber’s

sencier and which 1n turn controls the setting

of the selector switches at the telmlﬂatlﬂﬂ'.
10 {}fﬁCp

The 1mvention has for its object the
more accurate control of selector switches
over long interoffice trunks and the simplifi-
cation of apparatus for repeating control 3 1m.-
pulses from one sender to another.

In large machine switching telephone ex-
changes it oiten occurs that certain offices of
such exchanges are located at the outskirts
of such areas and that therefore long inter-
office trunks are necessary to mtereenneet cer-

2¢ tain offices which may be quite widely sepa-

L =
i 2.

rated. Under these conditions the revertive
control of p.mel type selectors over such long
trunks 1s not always reliable since the fixed
speed at which the selectors at the terminat-
ing office epel ate on local connections may be
faster than can be accur ately controlled from
a sender in an originating ofiice, especially
where a long lennth of intaroffice cable inter-
venes. . Here etefore it has been the practice

55 to establish sueh eonneehem through a tan-

e Ny

o)

40

dem switcning otfice, the cigits reﬂ'lsteled oh
the sender in an erwumtmo efﬁee being first
ransterr ﬂd to a eender m the tundem office,

whieb latter sender then controls the settmcr |

of the selectors i the terminating ofﬁce
Unless the exchange area 1s very. 1a]"o*e and
comprises a large 111”111be1* of omces sueh tan-
lﬂm offices are not warranted 110111 11 eco-
nomic standvnoint and (:111*eet trlmklno‘ be-
tweln offices of the area is desirable.

A tandem trunking system oi the type

above (Le%elibed is illustrated in the patent to
‘FT. L Dodge, No. 1,531,080, issued March 24,
i9 In this system the office and line desw—-
m.imm 1eolste1'ed on the registers
senderin the originating office are transferred
to the registers. of the tandem sender by the
so-called 1011»,7 cail indicator pulse method.
That is, for each digit vegistered in the first

sender a special code of 1mpuises of negative

of the

Serial No. 286,842.

and pomtwe polarity is transmltted to the
tandem sender which is arranged to receive
and register such codes on relay registers in

much the same manner as impulses are trans-
mitted to and registered in the well known

call indicators. For local calls of a full me-
ehameal nature the originating sender func-

tions 1n the well known manner to control
selector switches by impulses set to the sender
revertively by the selectors.

‘Since such tan-
dem senders must perform substantially all
of the functions of the senders in the origi-
nating office, they must of necessity be as com-
pheated m struemre and function as Sueh

originating senders.

Tn accordance with the present 1nvent10n
calls Trom originating offices may be trunked

~directly to termmatmo* offices W1thout ex-
tension through a tandem ofﬁee

~'This'is ac-
complished throucrh the provision of a group
ot small repeatmo or so-called “spill senders”

i each office, accessible in common to all
interoflice incoming trunks. Fach of these
senders comprises a means for sending trains

of revertive impulses back to the originating
sender in the same manner that impulses are

revertively sent from a selective switch com-

mutator to satisfy the originating sender in

accordance with the line desw’natlon dlglts
registered on the registers thereof The
registers of the repeating sender are set in
‘Lecordenee with the impulses of each train so
sent and therefore assume settings equivalent
to the settings of the registers of the sender
in the originating office.
are also provided which count the 1mpulses
so transmitted and assist in the setting of the
registers and also in the usual manner count
the 1mpulqes later transmitted from the se-
lectors of the terminating office to control the
setting of such selectors in accordance Wlth
the eettmcr of the sender registers. -
The a,ppa,ratus of the repeatmg sender is
thus very simple and since it controls the
transfer of registrations to its registers re-
vertively in the same manner as selectors con-
trol their own settings, it is not necessary to
employ special call indicator code apparatus

in originating senders for this purpose but

the same apparatus employed n the orlgmat-

Counting relays
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. mg senders for settmg selector sw1tches may

‘be employed. Further, since there is no.
fixed speed of impulsing established such as

is present in pulsing revertively from selec-

tor. switches, the speed of impulsing from

the repeatmg sender to the originating
sender may be made such as is more smtablﬂ

- for pulsing over longer interoffice cables

| ~ than could be used fer controlling selectors -
16

directly from the originating sender. This

- speed of impulsing may, however be greater

~ than would be attainable by the use of the -

 aforementioned relay call indicator metbo

oo B
4] B

o --or1g1nat1ng office 1n which the calhng line ter- -
Y ‘When a call is incoming to an in-
- coming selector in which an interoffice trunk

terminates a start circuit is closed to start
 a pair of trunk finders individual to an al-
- lotted repeating or spill sender of a group.
g5 serving ‘the group of trunks in which the

- seized trunk 1s located, in search of the se-

Considering the present invention in a
_general manner, calls to a terminating office
of an exchange area are extended in the well

“known manner by means of selector switches

under the control of a register sender in an

.mmtes

- lected trunk. When one of the trunk finders

%

¥ 3u

finds the calling trunk-a circuit is extended

from the sender, over-the interoffice trunk,

to the sender in the originating office. Series

of impulses are thereupon sent back over
~ such established circuit from the spill sender

‘to the originating sender in smmlat*eﬂ ot
the usual: aetlon of commutators of Incom-

ing and final selector switches. In response

to these series of impulses the reglsters of

- the orlgmatmg sender are satished and 1n-

an

coming: brush and group, and final brush,

tens. and units registers of ‘the. spill sender

are set into correspondence with the similar
registers of the originating sender. A fun-
damental :switch controlling circuit 1s then

establlshed between. the sm]l sender and 1n-

‘coming and final selectors of the terminating
. office and such selectors are controlled from

 the
- they- would be controlled from the crigi-

spili sender in- much the same manner as

- nating sender in accordance with the prior

‘art. As soon as the. originating: sender has
cempleted the transference of its registra-
- tions to the spill sender, the district selector

iz advanced into the talkmg position and

‘such: sender 1s dismissed.
~sender has completed 1ts control of the in-
_'hemlng and final selectors it is also dismissed.

When the spall

The invention has been disclosed by way of

S f1llust1 ation in the accompanying drawings 1n
- '-Wthh Fig. 1 shows dlaﬂrammatlcalh a, call-
ing line terminating in an automatic dial

- switching office having a line finder, district

selector, ofhice: selectm ‘111(1 common sender ;

- Fig: 2 shows an. incoming selector of a tor-
minating-office of the exchs ange: Fig. 3 shows

a final selector of such termmatmg “office fmd
~one subscriber’s hne termmatmg therein;

vided for controlling the spill sender.

to the line of subscriber 325 in Fig. c
this purpose it will be assumed that the num-

HO

1,742, 920

F1g 4 shows the sta,rt (:1rcu1ts of four sub |

groups of incoming interoffice trunks; Figs.

sender of the termmatmg oﬂice, Fig. 5

5, 6 and 7, taken together, show one splllf-'-_'
5 show-

ing the A and B trunk finders and control

circuits individual to one sender, Fig. 6 show- ©

ing the counting relays of the sender, and

Fig.

sender

- before the banks of the A and B trunk ﬁnders;. -_ _
of the four subgroups of senders; and Fig. 9

-F:m- 7 showing the relay registers of the
8 shows diagrammatically the -
multlphnfr of the four subgroups of trunks

shows the manner in which the ﬁ ures of the

drawing should be assembled to completely-_- ) |

The apparatus of the erlglnatmg ofﬁce dlS-: Rad

disclose the 1nvention.

closed in Fig. 1 may be of the type fully dis-

1,505,171, granted August 19, 1924,

closed 1n the patent to F: A. Stearn No

The trunk finders 510 and. 520 of the splll-_'-_- o
‘sender, shown in Fig. 5, may be of the well
known panel type with the exception that

each finder is provided with but a single set R

of brushes and no tripping meehamsm 18

provided. Two.sequence switches are pro- o

of these sequence switches has a driving mag-
net 500 shown in Fig.

and all of the cams shown in Fig. 6 ‘with

are operated by magnet 500.
550 of Fig.

Fwtenswn of conneotwn to spzZZ sewder |

One '-

5. All the cams shown .

“at the left of the dot and dash line of Fig. 5

the exception of cams 605, 631, 633 and 638 _'---Bd

The other se-
quence switch whose magnet is shown at

5 controls all of the cams shown

“at the r1ght of the dot and dash line of Fig.

g 100
5 and cams 609, 631, 633 end 638 of Fig. 6- .

Tt is belleved that the invention - may besg |

best understood from a detailed consideration

of the manner in which a call may be estab-

103

lished from the line of subscrlber 100inFig.1 =~ -

3. For
ber of subseriber 825 is CORtlandt 3983.

WVhen the calling subscriber removes his re-

ceiver from the sw1tchhook his line becomes - L

extended by means of the line finder 101 to
the district selector 102 and through link
mechanism not shown to an idle sender dia- -
grammatically illustrated by the rectangle
103. The line finder 101, district selector 102,
sender 103 and link mechamsm may be of the
type disclosed in the patent to W. H. Matthies
‘No. 1,567,072 granted December 29, 1925. A
.sender of the type disclosed at 103 is shown
in detail in the patent to O. H. Kopp No -.
1,589,402, granted June 22, 1926. B

Upon the extension of the calling lme to
the sender a pulsing circuit is established ex-

tending from battery, winding of pulsing re-
Clay 104 the left contact of cam 105, the ring -~

brush of line finder 101 and the 11ne terminal

with which it i$ in engagement over the sub-
ser 1be1 s line loop, returning over the tlp »
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brush of line finder 101, the left contact of
cam 106 to ground through the left winding
of coil 107. Relay 104 energizes 1n this cir-

cuit, closing an obvious cireuit for relay 108
whlch in turn establishes a tone ecircuit from

the Source 109 through the right winding ot
relay 107, the left contact of rels ay 108 to
groum:_. A tone 1s thereby induced into the
pulsing circuit and is heard by the calling
subscriber apprising him that he may com-
mence to dial the ofice and numerical desig-
nations of the wanted line. In the manner
fully set forth in the aforementionad patent

to Kopp, in response to the manipulation of

dial 110, the office code and numerical regis-
ters of the sender are set to_ record the num-
ber of the wanted line. As soon as the office
code has been registered and the proper trans-
lation has been made in the sender, the sender
proceeds in the well known manner to control
the setting of the dlstrlct selector 102 to ex-
he terminals of an
idle office selector 150. The control of this
selector 1s exercised through the operation of
the sender stepping relay 112 in conjunction
with the usual train of counting relays, the
last pair of which 113 and 114 are disclosed,
and with the translator oi the sender, not
shown. As soon as the district selector has
found an idle office selector such as 150 the

district sequence switch advances to positien
10 in which position a controlling or funda-

mental circuit is extended from tl’re sender 1o
the office selector which may be traced in part
from the tip brush of the district selector 102,
the right contacts of cam 115. the back con-
tact of counting relay 113, the winding of
stepping relay 112 the upper left and lowm
right contacts of cam 116, to the ring brush of
the distriet selector. The office selectm 150

which is of the well known type is then set

from the translator of the sender to complete
the extension of the calling line to the oflice
in which the wanted line 325 ftermainates.
Upon the seizure of conducwrg 201 and 202
of an idle trunk terminating in the incoming
selector 250, the plﬂvmusly traced funda-
mental circuit is extended from the tip brush

of the selector 102, over the tip brush of selec-

tor 150, conductor 201, the lower right con-

tact of cam 203, resistance 204, to battmw'

through the 110ht winding of relay 205 and
from the ring quSh of tha dlStI‘lCt selector
102, over the ring brush of office selector 150,
L.,onductor 202, the lower left contact of cam

206, to 0101111d through the left winding of

rt?lay 905. Relays 112 and 205 energize in
this circuit, velay 112 preparing the ‘sender

for controlhno' the transfer of the incoming

prush registr ation from the sender 103 to the
sender of Figs. 5, 6 and 7. With sequence
switch 200 1n posltlon 1, relay 205 upon enei'-
o1zing establishes a civeuit for control rel: 2Ry
QO( eﬂitendmo from battery. right winding
ot 1e1&y 207, upper left contact “of cam 208,

trunks 1n which trunk 201

as tollows:

.

front contact of relay 205, right back contact

of relay 209, to ground at the lowel contact )

of cam 210.

Relay 207 enelﬂlzes in thls 01rcu1t and__ |

closes a start mrcmt for associating an 1dle

sencer with the trunk circuit 201, 202 This
circuit extends from omund at the left front
contact oI relay

the left back contact of relay 401 to battery
through the left winding of relay 402, pro-
vided there is an 1dle sender in the subgroup
of senders normally assigned for serving the
202 is located.
Relay 402 upon energizing extends the start
conductor 212 over the upper back contact
of relay 400, the outer right front contact of
relay 402 to conductor 40u the outer left back

contact of relay 501, the upper contact of cam
502, to battery throuoh the right winding of

rehy 503 and resistance 504. Rehy 503 upon

_ 20( the upper right and
lower left contacts of cam 211, start conduc—-
tor 212, the upper back contact of relay 400,

10

S0}

- L
=l

energlzing closes a circuit for advancing se-

quence. switch 550 out of position 1 into posi-
tion 2 extending from battery, winding of

sequence switch magnet 550, the upper left
contact of cam 505 to Oround at the right
front contact of relay 503. With sequence

switch 550 in position 2 1e1a,y 503 1s locked
~Ifrom battery through resistance 504 and the

right winding of relay 503, the lower left
contact of cam 502, segment 507 of the com-
mutator of switch 590 brush 508 normally
in engagement ther evmth the upper contact

of cam '509 to ground at the right front con-
A circuit 1s also estab-

tact of relay 5083.

$0

1K)

lished for the up-drive magnet of switch 520

battery,

503. In response. to the energization of mag-
net 511,

W mdmﬂ' of up-drive.
-magnet 511, the lower left contact of cam 509
to G'round at the right front contact of relay

the brushes of SW1tch 520 are. ad- .

vanced to the first set of terminals connected

to the first trunk of the group to which this -
It will be assumed -

trunk finder has access..

g

that this trunk is in a non-calling condition
and that the control relay thereot correspond o
g to relay 207 1s deenergized. When the

bvushes of switch 520 are centered on the
first set of terminals, the locking circuit of
relay

503 18 opened at the commutator strip

115

507 as the brush 508 1s then resting on an

insulating segment thereox, but 1elzw 503 1s
maintained enermzed over a locking circuit
extending irom batter-y at the upper right

120

contact of cam 600, conductor 601, the left .

winding and inner Luft front contact of relay

503, br 1dg1ng type test brush 512 and the -
terminal upon which 1t 1s resting, over a con-

ductor similar to conductor 513 thence over i:
the left contacts of a cam similar to cam 213
to ground at the back contact of the control

'\ ela of that trunk similar to relay 207. Had
bHCh trunk been engaged in the establishment

of a connectlon and 1 its sequence switch been

o
{ o
Lot

150
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- advauccd beyond. pOSItIOIl 1 thcn the ccnduc-t-

. tor 513 would be grounded at the lower left _
 ing the circuit through relay 402, and at its

10

- relay 207 and at the contact of cam 214. Re-

contact of a cam similar to cam 214 and. relay

508 would remain:locked. . With relay 503
thuslocked the circuit of the up-drive magnet

511 is maintained to advance the brushes cf
switch: 520 to the next set of terminals.

It will be assumed that the next set of ter

-mmals is connected as shown to the trunk
201, 202 and that the test conductor 513 is

therefore open both at the back contact of

* lay 503 thereupon releases, opening the cir-

o --:15

T 4)

B

L
w1

“cuit of magnet 511 stopping the brushes of
the: switch 520 upon the terminals of this
trunk and closing a circuit extending from

ground at: the. cuter right back ccntact of

'..relay 503 over the inner right back contact

of relay 501, the lower left contact of cam 505

g0 to- battery through the magnet of sequence

- switch' 550 advancing such sequence switch

| - into. position. 3. . Relay 503 upon releasing

also connects grcund over its 1nner left con-

~ tact to test brush 512 to maintain busy poten-

25

‘tial upon the terminals upon which it is rest-.

- ing thereby preventing the brushes of another

~ trunk finder associated with. ancthcr sendel.
finder from connecting therewith.

- Relay 503 at 1ts outer right back contact
20

o _-alsc establishes a circuit flcm ground over
~ the inner right back contact of relay 501, the
~_upper contacts of cam 517, conductor 104 to |

~battery through the Wlndmg of relay 401.
 Relay 401 upon operating opens the start

25 cireuits through the windings of relay 402
- _toprevent the starting of ancther pre-allotted

- trunk finder until after the started trunk

- finder has found the calling trunk. With se-
-quence switch 550 in_position 3 a: circuit is
‘closed to advance sequence: switch 500 out of
~ position 1 into position 2 extending from

battery through the winding of magnet 500,

- upper left contact of cam 514 to Uround over
~~ the upper left and lower right ccntacts of
45 cam 515. A circuit is also established from -
- ground at the outer right back -contact of

-.\_:.."I_elay 503 the inner I‘lf"ht back - COHtﬁCt Of_

relay 501, thc lower: ccntact of cam 516, the

. upper: contacts of cam 516’ of a sender similar
to the one disclosed whose sequence switch
,correspcndmfr to 550 is standing in position

18 awaiting allotment, thence to the lower

o ‘right contact of a cam snmlar to 505 to bat-
' -'tery through the magnet of such sequence
5 switch advancing such sequence switch into

position 1 in readmess fcr servmg the next

B mccmmg call.
.= At 1ts mner nght back contact IcIay 503
 establishes a circuit extending from ground
60

at the outer right back contact of relay 501,

~ inner right back contact of relay 503, upper

- left contact of cam 518, brush 519, and the
- terminal upon which it 1s resting, conductor
405, upper contact of cam 215, wmdlng of
2. relay 209 to battery

~of cam 527. Rclay
left front contact to ground at the lower right
contact of cam 527, clcsmtr a hcldmg circuit
for itself directly to frrcund over its right
front contact and the front contact of relay .
prevent its deenergization after se-

1ing acircult over-its left front contact upp
right front contact of cam 514 through the -
winding of sequence switch 500 for advancing
sequence switch 500 into position 3. With -
sequence switch 500 in position 3 the shunt

529 18 ©

| -cult

Rclay 209 encrglzcs_ _

1,742,020

cpcnmo* at 1ts right back contact the c1rcu1t '

L L |

of relay 207 which in turn deenergizes, open-

r1ght front contact closes a circuit: for ad-

vancing sequence switch 200 out of position .
1 into. pcaltmn 2. This eircuit - may be traced

- from battery through the winding of magnet

200; lower left contact of cam 216, rlght front
contact of relay 209, to grouind: at the lower

contact of cam 210. With sequence switch
200 in position 2, grcund 18

placed on con-

ductor 518 at the lower left contact of cam n
214 to mark the incoming selector and asso-

ciated trunk as busy before all sender trunk
having access - thereto. -

When s sequence switch 200 left position 1 the

finding switches

windings of relay 205 became disconnected
from tﬂc tip and ring conductors 201 and 202

- of the trunk and relays 112 and 205 became
ceencrgized. The fundamental circuitis now
c\tcnde d from trunk conductor 201 over con-

ductor 217, brush 521, the lower right and

upper left contacts of cam 522 to. battery

through the winding of control relay 523 and
from trunk conductor 202 over conductor 218, ..

brush 524, the left contacts of cam- 525, thc

v ght back contact of relay 526 to ground at

the upper left contact of cam 527. Relays

523 and 112 energize over the fundamental

circuit. Relay 523 upon energizing closes a

circuit for relay 528 from battery through the

winding of relay 528, the front contact of - -
relay 593 to ground at the lower left contact

023 to
Gguence switch 500 leaves position 2, and clos-

which normally exists around relay

528 locks over its inner

200 -

er. - .

uo

removed at the left contacts of cam 527 and
relay 529 energizes over thc fundamcntal cir-

Settm G the Scndcr regz&tem o

Two circuits are now effective in parallcl' |
- with each other, the first extending from bat-

tery over the left contact of cam 600 through .

the winding of the No. 9 counting relay of
‘the train ct counting relays disclosed at the °

120

bcttcm of Fig. 6, over the back contact of

~ the No. 9’ countmfr relay, conductor 602, the
Dbottom contact of cam 530, the front ccntact o
of relay 529, the lower contacts of cam 531,
-'ccnductcr 604 to ground at the upper rlght_

contacts of cam 603 The second circuit ex-.

‘tends from ground . on conductor 604 over -
both conta cts of cam 530 to battery through
the winding ci 1clay 532 Rclay 532 and the

130
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No. 9 counting relay energize, the No. 9 count-
ing relay locking through the winding of the
No. 97 countmcr relay, the front contact of
the No. 9 countmg relay, the lower contacts
of cam 605 to ground at the lower contacts
of cam 606. The number 9’ counting relay,
however, does not energize in this locking
circuit since at this time both of its termina‘ls
are connected to ground. Relay 532 upon en-
ergizing closes an obvious holding circuit for
relay 523 1n shunt of relay 529 and also 1n
shunt of the sender stepping relay 112. Both
of these relays thereupon deenergize, the
stepping relay 112 causing upon 1its energiza-

tion and deenergizaton the operation of a
pair of counting relays of the sender 103 in
Upon the deener-

the well known manner.
oization of relay 529 ground is removed from

one terminal of the No. 9” counting relay and

this relay energizes in the locking circuit of

the No. 9 ‘.,ountmcr relay. Thus a pair of

counting relays in both the sender 103 and in
the Splll sender shown in Figs. 5, 6 and 7
have been operated and locked.

Upon the deenergization of relay 529, the
energizing circuit of relay 532 1s 0pened and
the shunt again removed from the windings
ot relays 529 and 112 and these relays again
enerfrlze, the relay 112 operating “another
counting relay of the next pair in the train
of sender 103 and relay 529 again closing the
c.rcuit for operating relay 532 and in parallel
therewith the No. 8 counting relay, over a

circuit extending from conductor 602 through

the front contact of the No. 9’ counting re-
lay,
reiay through the winding of the No. 8 count-
over the circuit previ-
ously traced. Relay 532 and the No. 8 count-
ing relav energize, the No. 8 counting relay

1001{1110 through the winding of the “No. 6’.

coantmo* relay and relay 532 again shunting
the steppmfr relay 112 and the relay 529,
This cycle o1 operations continues until the

; originating sender 103 is satisfied as to its 1n-

coming 1*1:'11@11 selection registration Where-

upon the tfundamental cﬁrcuit 1S ooened at the  contact of cam 606 and since the No. 5

ing relay has not been energized thls relay

Thus, in response to the -
-118 -

sender 103 and relay 523 deenergizes.

Relay 523 up deenergizing opens the hold--+#
ing circuit of relay 528 which later relay de-
energizes closing a - cwumt from battery

throwﬂl the mafrnet winding of sequence
switeh 500, the lou er nﬂ'ht coma(t oT C

position 4. It has been assume

set of brushes in the mcoming ‘selector 250.
The manner in which this registration is set
up on the incoming brush reo'lstel relﬂvq of
Fig. T will now be descubed _ -
When sequence SWltCh 500 passes mto DOSi-

the back contact of the No. 8 countmcr _

cam |
514 for admncmo' sequence switch 500 into
d that the
number of the wanted subscriber 325 is 3983.
"Thus, two pairs of COLmtingrelays_', No.9and
No. 9" and No.8 and No. 8 have been Opemted'
and locked to cause a registration of the fact
that it will be necessary to trip the second

are esuabhshed therefor.

tion 314, a circuit is extended from battery

over the lower contact of cam 600, conductor

701, both windings of register relay 700, con-

ductor 7 02, the left contacts of cam 607 the
back contact of No. 7 counting relay, the low-
er contacts of cam 605 to gr ounf‘l at the lower
contact of cam 606.
relay energlﬂes, a. shunt around the right

winding of relay 700 exists which may be

lay 7 OO conductor 703, the upper left and
lower right contacts of the cam 608 to the back

traced from the junction of the two windings
of relay 700 over the left back contact of re-

contact of the No. 9 counting relay to ground
at the lower contact of cam 606. As SOOI

as the No. 9 counting relay energlzes rela,y.

700 energizes.
A circuit is also estabhshed for rela,y 705

extending from battery over the lower con-

tact of cam 600, conductor 701, both wind-
1ngs of rela

v ’"05 conductor 706, 'the left con- -
tacts of cam 609 the back contact of the No.

- -
1 1
s .
r

0

Until the No. 9 counting

80

8D

6 counting I‘elay, the lower contacts of cam . "

605 to o’round at the lower contact of cam
606. Until the No. 8 counting relay energizes
there is a shunt around the I‘tht wmdmﬂ* of

relay 705 which may be traced from the j junc-

90

tion of the two windings of relay 705 over the

inner left back contact of relay 705 and con-

ductor 7 707, the left contacts of cam 610, the

95

back contact of the No. 8 counting relay to -

shunt is opened at the back contact of the -

No. 8 counting relay when that relay is ener-
100 -

ogized and relay 705 thereupon energizes.
A circuit is also established for relay 710
extending from battery, conductor 701,

ductor 708, lower contact of cam 611 back
contact of the No. 4 counting relay to ground

‘as traced at the lower contact of cam 606. .

This relay, however, does not ener gize since

1ts right Wllldlng is shunted over its outer

right back contact, conductor 709, the right
coptacts of cam 619 the back contact of the

No. 5 counting relay to ground at the lower
count- -

{10 cannot operate. |
operation of the counting relays two incom-

1ng brush selection register relays 700 and 705 -

have been operated and when sequence switch
500 advances into position 4 locking circuits
The 1001{1110* circult
of relay 700 may be traced from battery,, COn-

ductor 701 throu oh both windings and the in-

ner right contact Tof relay 700, conductor 704

to ground at the upper left contact of cam
_-606 The locking circuit for relay 705 : ma,y
‘be-traced from battery on the conductor 701

through both windings and the inner right

contact of relay 705, conductor 704 to O'round

at the upper loft contact of cam 606.
It will be recalled that upon the termma-—

“tion of the transference of the i incoming brush

-ground at the lower contact of cam 606. This

~through both windings of relay 710, con-

_105

110

120

125
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- gizing over the fundamental circuit again-

. 40
~ manner previously described opens the hold-

"~ ing .circuit of relay 528 which releases and
~ causes the advance of sequence switch 500
into position 6. Since it has been assumed
5 that the subscmber s line number is 3983, it
~will be necessary to select a group of final-
~ selectors terminating in the fourth group of
- the second brush group of the incoming se--
~ lector and therefore, four pairs -of ceuntlnﬂ':
relays, No. 9, No. 9”, No. 8, No. 8, No. 7, No'}}
T end No. 6, No. 6’ will be epera,ted durmg._-
‘the transference of the incoming group reg-
;1strat10n in the manner previously descmbed
. As the sequence switch 500 passes.into posi-
‘tion 5, the following
“lished for operating relays .of the incoming:

&0

a

- -reglstratlon from the sender 103 to the spill
~sender that sequence ‘switch 500 advanced into
p051t10n 4. The fundamental circuit is now

- reestablished from battery through the wind-

ing of relay 523 thence as traced to the wind-

ing of relay 112 at the sender 103, returning

over the right back contact of 1ela,y 526 to
-operetes

. .ground at the upper left contact of cam 527.
-~ Relay 529 is at this time shunted -at the left

contacts of cam 527. Relay 523 upon ener-

operates relay 528 which locks as before de-

scribed and closes a circuit from ground over

its outer left front contact and the upper con-

tact of cam 514 for advancing sequence switch -
- 500 into position 5. Relay 528 remains locked
" over the contact of relay 523 and its own right

~ contact after sequence switch 500 leaves posi-

25

~parallel circuits through the winding of re-

o lay 532 and the wmdlng of the Ne 9 COl]IltlIl‘T |
- sequence switch advanees out of pos1t on j

30

“the spill sender -and in the sender 103 until
35 sufficient counting relays in the sender 103
~ have been eperated to satisfy the incoming
- group registration therein, when the fnnda-.
- mental circuit will be. epened threugh the

- operation of relay 113, releasing relays 523,
529 and 112. The release of relay 523 in the;;' _

&2

4B

No. T,

o ..':ground at the lower contact .of cam 606.
Until the No. 9 counting relay energizes the

tion 4. The operated counting relays No. 9,
20 No. 9, No. 8 and No. 8’ are at this time re-"
- '--leased as their leekmg circuits were opened -

at the lower contacts of cam 606 when se-
quence switch 500 passed out-of p051t10n 31/,

Wlth sequence switeh 500 1n position 5, the
shunt around the winding ef relay 529 1s re-.

moved and this relay:energizes over the fun-

) relay.

In the Inanner prevmusly deserlbed relays

.,_:__523 529 and 112 -cooperate to successively

operate and lock pairs of counting relays in

clrcmts will be estab

oroup register: the first circuit extends trmn_.,

- battery at the lower contact of cam 600 over
- conductor 701, through both windings of re- -
L :._ﬁ._-c'_’_la. 711, conductor 712, the lower centacts of
© cam 607 the back contact of counting relay-j._

the lower .contacts of cam 605 to

right WlIldlIlD' of relay 711 is shunted over a

operates,

to No. 5, No.

1-..7;42-192_0% '

cnemt irom the ]unctlon pomt between the -
windings thereof over the left contact of re-
lay 7 11 conductor 713, the lower contacts of

cam - 608 back contact ef the No. 9 counting o o
‘relay to ground .at the lower contact of cam
606.

As soon as the No. 9 counting relay
energizes this shunt is Opened and relay 711

A second circuit is also closed from .
the battery, conductor 701, through both
windings .of relay 715, conductor (16 the .

lower contacts of cam 609 the back contact ' .-

of the No. 6 counting relay to greund at the

lower .contact of cam 606. Until the No. 8
counting relay energizes, relay 715 is shunted

in a.circuit from the junection point between-

contact of relay 715, eonductoi 717, the upper

or ound at the lower contact of cam 606.

.
the windings of relay 715, the inner left back

right and lewer left contacts of cam. 610, the-_ii-- o
back contact of the No. 8 counting relay to
As g5
soon as the No. 8 counting 1elay energizes
this shunt is opened and - elay 715 operates.

‘When the No. 7 counting relay - operates the -

operating circwit of relay 711 is opened at-

the back contact of the No. 7 counting relay
and relay 711 deenergizes.

As soon as the

~damental circuit.clesing the previously traced - No. 6 countmo- relay operates the circuit of =

11 SR

the relay 7 lo 18 opened at the back .contact

of the No. 7 .counting relay. Thus, when the

05

into position 6 at the end of the transference

of the incoming group registration, no relays
of the 1 mcoming group 1 emster remain epu-f

ated. . - _
CAs sequence switch. .)00 1em es p0~1t1011 51/2 :

the locking circuits for the operating count-

by including relay 529 in the fundamental

circuit.:

COlmtmg relays of the spill sender

1ng relays are opened at the lower contact of

cam 606, -and -as the sequence switch arrives -~
in position 6 relay. 923 1s .again epera*ed over =
the fundamental circuit in series with relay
112 of the sender 103.

108
In the manner previ- =
~ously described relay 528 operates and locks
upon the operation of relay 523, advancing
sequence switch 500 into position 7 and there- :
110

and of the sender 108 are thereupon operated

and locked 1n the manner. previously de-

‘seribed until the sender 103 is satisfied as to =
its. ﬁnal brush registration when relay 113 116 .
opening the fundamental circuit at
the sender 103. Thereupon relays 112, 523
and 529 are deenerglzed relay 523 unloeklnﬂ" U
_1elay 528 which in turn deenergizes advanc-?- o

ing sequence swi itch 500 1nt0 position- 8. _
Since it has’ been - assumed that the sub-
| scr1be1 s number is 3983 the termmals of the =
wanted line will appear in the fifth brush

‘group of the final selector and therefore five . =~
pairs of counting relays from No. 9, No. 9’ 125
5’ incluswe Wlll have been oper-_-.{ -

ated

120

_ Prler te the advance of sequence swﬂ:ch 500:':' - o
“out, of position 7 a circuit will be effective

-frem bsttery on conductor 7 01 throucrh beth "'130_-. o
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windings.of ﬁnal brush reﬂuster relay (18, con--
ductor 719, theupperr 1ght and lower leit con-

taets oficam 607 the back contact of the No.

7 counting -relay, the lower contacts of cam

605 to O*round at the lower contact of cam

Gt

606. Until the No. 9 counting relay operates
a shunt exists around the I‘lﬁhu winding of

relay 718, extending from the junetion point
between 1tS windings over the left contact of

1o .Telay 718, conductor 7120, the right contacts.

of cam 608 the back contact of the No. 9

counting relay to battery. ~As soon as the

No. 9 counting ela,y operates this shunt is

epened and - relay 718 operates. A circuit is

15 also closed from battery on conductor 701,
through both windings of relay 721, conduc-

tor (22 the upper 1 Ght and lower left contacts
of cam. 609, the baek contact of the No. 6:
counting relay, thence to ground at the lower .
on -contact ol cam 600.. Untll the No. 8 counting =

relay operates a shunt exists around the rwht

winding of relay 721 extending from the j junc-

tion pomt between 1ts Wmdmﬂe over the 1n-
- ner left back contact of relay 721, conductor
o5 123, the lower contacts of cam 610 the back
contact ot the No. 8 counting relay to oground
at the lower contact of cam 606. As soon as
the No. 8 counting relay operates this shunt
1S opened and I'ef'lster relay 721 operates. A

30 circult. is- also established from battery on

conductor 701, through both windings of re-
lay 724, conducmr {QD the lower contact
of cam 618 the back contact of the No. 3

counting. relay to ground at the lower contact
35-0f cam 606 and a shunt around the right
winding of relay 724 exists from the junction.
of its two windings-over its right back con- -
tact, conductor 7 26 the lower contacts of cam
612, "the back contae* of the No. 5 counting
40 lehy to ground at the ! tower contact of cam.
606. ThlS shunt 1s removed when the No. .
5 counting relay energlzes and relay 724

bhereupon 0pe1 ates.

As soon as the. No. [ eountmn rela,y ener-

45, gizes the operating ecircuit of relay 718 1s

0pened at the back contact of this counting
relay and relay 718 releases. The. eperetlon :
of the No. 6 counting relay also opens the
operating circuit of IeIay 721 at the back

50 contact of the No. 6 counting relay and relay

721 releases. . Thus at the end of the trans-
ference of the final brush registration from.
‘the sender 108. relay 724 is “the only final
- conductor. 701, through both windings of e
lay 734, eondueter 735 the left contact of cam.:
616 the back contact of the No. 2 counting re-.
lay to oround at the lower contact of cam 606 .
Uhntil the No. 7 counting . relay operates a .
‘shunt exists.around the rwht winding of re-. .
lay. 734, extending from the junction: between.-
the WlIldlIlG‘S thereof over the inner left baek S
contact of relaj v 734, eonductor 736, the upper
left: contact of cam.617,.the. lower. left. con-: - -
“tact.of: cam- 607, the. back.contact of.the No. -
7 counting relay to.ground at the: baek con=:.

brush register. 1eley operated. ThlS relay

£
|

727 to ground ELt the lower Ilﬂ'ht contact of
cam 600 asS SOOI as saquenee SWltch 500 ad

vances into pOeltl(j ) T/

When sequence switch 500 leaves position

60 714 the locking circuits for the operated

counting 1"elays are opened at the lower con-

tact of cam 606 and as the. sequence switch

arrives In position 8 relay 523 is again oper-

ated over-the fundamental. e1rcmt It series

65 with r_ehy 112 __ef the. sender 108. . In.the.

5 locks over its right front contact, conductor

manner previously described rela'y 598 oper-: -

ates-and-locks upen the operation-:of relay -

523, advancing sequence switch 500 into po--
sition 9 and. .thel.eby_meludmﬂﬁrelay 529 1n:

‘the fundamental circuit. Counting.relays w, ,

of the: spill sencler and of the. sender 108 are

thereupon operated and locked. in-the man- -
ner-previously described until the sender 103 .

1s satisfied as to its final tens reg:tstratlon_.;_;.

when relay 113 operates-opening the funda-
‘mental circiit at the sender 103.: Thereupon -
relays 112, 523 and 529 deenergize, relay 528 .
unlocking reh,y 528 which in turn deenerﬂ'lzes =
advanemw sequerice switch 500 into p081t10n'~ -
10. Since -it has ‘been -assumed .that the -

wanted line:terminates in the ninth group of-
‘the fifth brush group of the:final selector, all -

75 .i.'f‘- .

80 -

of the, pairs of counting relays trom: No 9, .

No... 9’ to Vo 1,:No. 17 wﬂl have: been oper-n.;; o
856
Pmor to the qdmnee of sequence sw1teh 500 o
out of position 9 a circuit will be effective.
from battery on conductor 701, through both
windings of relay 728, conduetor 729, the up- -
ner left contact of eam 611, the. back contact °

ated. ..

of the No. 4 counting rehy to.ground-at the...

lower contact of cam 606. - Untll the. No..9
ceuntmg relay operates.a shunt exists around.-.

the right winding of 1e1ay 728 extending from:
the ]unetmn between its . windings,- the letft -

95 o

back contact of relay. 728, condueter 780, the

upper right cont%ct of cam- 614, the Tower .

right coniect of cam. 608, therback contact of.
the No..9. eeuntmcr reley to. ground.-at the. . ~—

lower contact of cam 606. As soon as'the No. .

10002

9 counting relay operates this shunt ; s opened

and reley 728 .energizes.. . A. circuit. is.also. .

closed from battery on conductor 701;through .

‘both windings. of relay - 731, eenductm T 02
‘the upper: left contact of cam 613, the back
contact: of the No. 3 counting relay to. oround. .

1085

at the lower contact of cam .606. Untll the:

No..8 counting relay operates a shmlt exists -

areund the I‘lﬂ"ht WllldHlO of relay 731,.ex-.: ':

tenmnﬂ" from the ]unetlon between .its. wmd-? 11000

Ings. over- its.inner left back contact,:con-. =
ductor 783, the lower left. contact of mm 615,...
the lower left contact of cam 610, the becli'

contact of.the No. § eeuntme elay to O‘I'ound.t..; ._
1180

at the lower contact of cam 606, As,seon, as.
‘the No. 8 counting relay eperates this. shunt -

is opened thereby and relay 731 operates.

A circuitis also established from battery en'-._._.;;_'

1205

125ﬁ5é.
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‘tact of cam 606. As soon as the No. 7 count-
ing relay operates this shunt is opened and

A -circuit may also be

relay 734 operates.
on conductor 701,

“traced from battery

through both windings of relay 737, over con- _
| ducter 738, over the left contact of cam 618,

the back contact of the No. 1 counting relay
to ground at the lower contact of cam 606.
Until the No. 6 counting relay operates a

-shunt exists around the rlo‘ht winding of
~ relay 787, extending from the ]unctlen be-

~ tween the Wmdmgs thereof, over the inner

left back contact of relay 7 37 conductor 739,

 the upper left contact of cam 619, the lower

15

- contact of cam 606. As soon as the No. 6

left contact of cam 609, the back eontect of the .

No. 6 counting relay te ground at the lower

o ~ counting relay operates this shunt is opened

. and relay 737 energizes.
o o0 -

Still another cir-
‘cuit may be traced from battery on the con-

~ ductor 701, over both windings of relay 740,
 conductor 7 41, the upper contact of cam 620, .

‘the back contact of the No. 0 counting relay
to ground at the lower contact of cam 606.

<Until the No. 5 counting relay operates the 1
right winding of relay 740 is shunted in a

circuit extending from the junction point be-

- tween the Wmdmgs thereof, over the 1nner
~left back contact thereof, condueter 742, the
qupper left contact of cam 621 the lower ri ight

 contact of cam 612, the baek contact of the

. -
- . 1 36

s
- '
-
[

~ No. 5 counting relay to ground at the lower -
- contact of cam 606. "As soon as the No. 5
counting relay operates th1s shunt 1s removed _-

end relay 740 operates.

‘When the No. 4, No. 3 No 2 and No 1

countmg relays operate, preweusly traced

ner right “front contact, cenduetor 743, to

- ground at the lower left contact of cam 603
as soon as sequence switch 500 reaches posi-
Upon_ leaving ‘position 914, the
~locking circuits for all operated counting -

tion 914.

relays are opened at the lower contact of cam

606 in readiness for the reglstratlon of ﬁnal-:

_units impulses.

-sender 103. In the manner previously de-
- scribed relay 528 operates and locks upon
the operation of relay 523, advancing se-
“quence switch 500 into p051t10n 11 thereby_
including relay 529 in the fundamental cir-
cuit. Counting relays of the spill sender and
“of the sender 103 are thereupon operated and
~locked in the manner previously described
".f_nntll the sender 103 is satlsﬁed as to its ﬁnel:

and leley
closed from battery on conductor 701, through -

‘both windings of relay 747, conductor- 748,
the right eont.;..ct of cam 613 the back con-’ I

1,742,920

10s.

from battery on: ‘conductor 701, through both

-_umts I‘eﬂ"lStl ation when reley 113 opera’,tes";-f—_-‘_.
opening the fundamental circuit at the sender
Thereupon relays 112, 523 and 529 de- =~
energize, relay 523 unlockmn' relay 528
which in turn deenelglzee, edvenemg se- wg
‘quence switch 500 into position 12. Since
--_1t has been assumed that the units digit
“of the wanted line is three and the line
therefore terminates in the fourth set of ter-
minals of the ninth tens group, the No. 9, No.
9’,No. 8, No. 8, No.7,No.
-Lountmg relavs will hawe been eperated S
Prior to the advance of : sequence switch 500

out of position 11 a circuit will be effective
80

w
7/, No. 6 and Ne 6’__

windings of relay 744, conducter 745 the

right contact of cam 611 the back contact. s
of the No. 4 counting relay to ground at the =~

lower contact of cam 606. Until the No. 9
counting relay operates a shunt exists around

the rwht WlIldlIlg of relay 744, extending

from the junction between its WlIldlIlO'S the

1ght contact of cam 608, the bacL contact of

left back contact of relay 744, conducter 746 | e

- the upper left contact of cam 614, the lower ) o
'90.:; o

the No. 9 counting 1e1ey to ground at the -

lower contact of cam 606. As soon as the No.

9 counting relay operates this shunt is opened o

T44 energizes.

‘A circuit is also
05

tact of the No: 3 counting reley to ground at =

thereby and relay 747 operates.

A circuit is also established from battery-_:
“on conductor 701, through both windings of

“the lower contact of cam 606 Until the No.8
- counting relay operatesa shunt exists around 100
the urrht winding of relay 747, extending = - .
from the junction between its Wlndmgs, over .

R ‘operating circuits for relays 728,731,734 and its inner left back contact, conductor 749, the .~

737 are epened at the beck eontacts of such
counting relays and therefore at the time
~ sequence switch 500 advances out of position
- 9 1nto position 10 only one reglster relay 740

- of the final tens register remains operated.

B .--Thls relay locks from battery on conductor
45. 701, through both of its windings and its in-

lower right contact of cam 615, the lower left
-contact of cam 610, the back conteet ‘of the 105
‘No. 8 counting reley to ground at the lower
contact of cam 606. As soon as the No. 8
- counting relay operates this shunt is opened

110

reley 750, cenductor 751, the right contact of =

cam 616, the back eontaet of the No. 2 count- ' |

Ing . reley to ground at the lower contact of“"'e

cam- 606.

left contact of cam 617, the lower left contact
of contact 607, the beek contact of the No. 7

Untﬂ the No. 7 counting relay_ 115 -

| eperetes a shunt exists around the rlght wind-
ing of relay 750, extending from the junction - e
~ between the wmdmes thereof, over i1ts inner . - -

With sequence ..SWItCh 500 in p031t10n 10 left back contact, eenductor 752, the lower

relay 523 is again operated over the funda-
" mental circuit in series with relejr 112 of the

countmg relay to ground at the lower con-

tact of cam 606. As soon asthe No. 7 counting S |
re]ay operates this shunt is 0pened and relay. '
750 .operates.

130

10wer contacts of cam 606 Untll the No.6 "%

120 x

‘A circuit may also be traced 1%°
from battery on conductor 701 through both =~
windings of relay 753, conductor 754, the -
tight contact of cam 618 the back contact:.-j- o

of the No. 1 counting reley to ground at the .
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counting relay operates a shunt exists around
the right winding of relay 753, extending

from the junction of the windings thereof,

over its inmer left back contact, conductor
755, the lower right contact of cam 619, the
lower left contact of cam 609, the back con-
tact of the No. 6 counting relay to ground

at the lower contact of cam 606. As scon as

the No. 6 counting relay operates this shunt
is opened and relay 753 energizes. otill an-

other circuit mey be traced from battery on
conductor 701, over both windings of retay
756, conductor 757, the lower contact of cam

620, the back contact ¢f the No. 0 counting
relay to ground at the lower contact of cam
606. Until the No. 5 counting relay operates
the right winding of relay 756 is shunted

in a circuit extending frem the junction be-
tween the windings thereof, over its 1nmer

, left back contact, conductor 758, the upper

right contact of cam 621, the lower right
contact of cam 612, the back contact of the

No. 5 counting relay to ground at the lower

contact.of cam 606. Since it has been as-
sumed that the No. b counting relay 1s not
energized this shunt is not opened, and relay
756 coes not energize. When therefore se-
quence switch 500 advances out of position
11 into position 12 only register relays 744,
747, 750, and 753 of the final units register
remain operated. These relays then lock as
soon as sequence switch 500 reaches position
1114 from battery on-conductor 701, cover
hoth windings of these relays, the inner right
front contact of each, conductor 759 to ground
at the upper left contact of cam 603. Upon
leaving position 1114 the locking circuits of
all operated counting relays are opened at
the lower contact of can 606 and these relays
deenergize. " ' o

-

With sequence switch 500 in position 12 the
fundamental circuit through the windings of

relays 523 and 112 is again closed but the
winding of relay 523 is at this time connected

5 over the left contacts of cam 522 to conductor

521, thence to the ring conductor 202 of the
trunk and ground is connected over the upper
left contact of cam 527, the right back con-
tact of relay 526, the lower left and upper

right contacts of cam 525, to tip conductor

201 of the trunk. This reversal of current ad-
vances the sender 1in the well known manner

for making talking selection at the district

selector whereupon the district selector ad-
vances into the talking position and the sender
103 is dismissed. Relay 523 also energizes
over the fundamental circuit in turn operat-
ing relay 528 which locks and in turn advances
sequence switch 500, through position 13 into

5 position 14. As soon as sequence switch 500

leaves position 13 relays 523 and 528 deener-
o1ze. o S

ﬁ With sequence switch 500 in position 14
and sequence switch 550 in position 3 as soon
as the district selector 102 advances 1nto the

talking position a circuit is established from

battery through resistance 534, the right
winding of relay 533, conductor 622, the upper

contacts of cam 615, conductor 623, the left

" contacts of cam 535, brush 521 of trunk finder

o

520, conductor 217, trunk conductor 201, tip

L

brushes of office selector 150 and district se-

lector 102, the upper contacts of cam 115, the ..

npper right winding of repeating coil 117,

the winding of relay 118, the lower right
winding of repeating coil 117, the lower con-

tacts of cam 116, the ring brushes of selectors

contacts of cam 536, conductor 624, the lower

through the left winding of relay 533. Relay

533 energizes in this circuit but relay 118 be-

75 |

102 and 150, trunk conductor 202, conductor
918, brush 524 of trunk finder 520, the left
80
“contacts of cam 614, conductor 625 to ground

ing polarized does not. Relay 588 upon ener- '

oizing closes a circuit from ground on 1ts
front contact over conductor 626, the right
contacts of cam 617, conductor 627, to battery
through the winding of relay 537. Relay 537

energizes closing at its left front contact a

locking circuit for itself extending to ground

85

90

at the front contact of relay 533 and over con- |

ductor 626 to ground at the lower contacts
of cam 621. At its right front contact relay

537 closes an obvious operating circuit for

relay 538 which upon energizing closes a cir-

cuit extending from ground over 1its outer

richt front contact, the upper contact of

cam 539 to battery through the winding of

sequence switch magnet 500 advancing this

sequence switch out of position 14 into posi-

tion 18. - . o
Incoming brush selection

Upon reaching position 15 a circuit is closed
from ground at the upper right contact of

~cam 527 over the lower left contact of cam 540
to battery through the winding of magnet

550 advancing sequence switch 550 into posi-

tion 4. With sequence switch 200 in position

9 a fundamental switch controlling circuit
may be traced from the incoming selector of

95
100
105

110

Fig. 2 to the spill sender, extending from

battery through the right winding of relay

207, the lower contacts of cam 219, conductor
921, brush 541 of the trunk finder, the lett

contatt of cam 542, the lower contacts of cam -
525, the right back contact of relay 526, the

115

winding of relay 529, the outer right back

contact of relay 543, the contacts of cam 544, '
conductor 628, the back contact of the No. 0"
counting relay, conductor 629, the contacts of

cam 545, the right winding of polarized over-

flow relay 546, resistance 547, brush 549, con-
ductor 222, to ground at the lower contact of
cam 220. Relays 207 and 529 energize In

125

this cireuit but relay 546 being polarized does

not operate.

Relay 207 upon energizing closes a circuit

for advancing sequence switch 200 into posi-

tion 3 extending from battery through the

130

120
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_ -magnet Wllldlnﬂ' of sequence switch 200 he
~upper right conta,c:: of cam 216 to grou nd at

- the left front contact of relay 207. Relay

- 207 also closes a locking circuit for itself

- g extending from battery th1 ough 1ts right
o -WlIldlIl;I, the left COIlt‘LCt of cam 22o the 110*ht

- front contact, of relay 207, the lett contacte

. of cam 219 to conductor 991 of the funda-
- mental circuit for holding itself energized
1o over the fundamental circuit after sequence -

“switch 200 leaves position 2. ‘Vlﬂl sequence

- switch 200 in pesitien 3, a circuit is estab-

~ lished for the up-drive magnet 224 extend-
ing from battery through tlns magnet, tho

15 rw'ht contact of cam. 295 to rlound at the
7 left front contact of relay 207 for advancing

~the switch shaft in its brush selection move-
~ment. As the switch shaft .:LlJl)IO{lChGS the:

R first brush selection pomtwn a cxremt 1s closed
2o in shunt of the sender stepping relay 529

~ which may be traced from ground-at the left
contact of cam 229, commutator brush 226, a
conducting eecrment of commutator strip 227
- the lower contacts of cam 223, to b‘lttery-
25 through the right winding of relay 207 and to

conductor 991 of the inndamcntal circuit

_over the right front contact of relay 207 and
~ the left contacts of cam 219. Relay 207 is
held energmcd over-this eircuit but the eenderf._

ﬁ'U Ste ping relay deenergizes.
Tt will be recalled that rela ys 700 and 705

of the incoming brush remster of the spill

~ senderhave been operated and therefore upon
~ the initial energization of stepplno‘ relay 529

'35 over the fundamental circnit just traced a
- circuit is established from ground at the Ieft
~ contact of eamr 548, the contact of relay 529,

- conductor 630, the upper left contact of cam
631, cono“uctor 632, the left back contact of

- 40 rela 710, the outer right front contact of
o _relay 7 00’ the outer left front contact of re-
' - lay 705, conductor 760, the back contact of the

' - No.V countmg relay. ‘the winding of the No.

1 counting relay to battery at the left con-
200 out of position 3 into posn;lon 4. In pesi-

tion 4 a circuit is closed for the trip mag-
‘net 228 extendmcr from battery through mag-

"r'-'?:s"_tact of eam 600. The No. 1 counting relay

~ energizes i this circuit locking throucrh the

winding of the No. 1” counting relay thromrh

~the right front contact of the No. 1 couctmﬂr '
229, ‘Also in position 4 the fundamental cir-

“cuit previously traced in again closed and re-
lays 207 and 529 energize thereover. Relay
207 upon energizing again closes the previ-

_H rela;y over the lower contacts of cam 605 to

o ..'_'fi?f? ﬂ"round_ at tbe Iower contact m c*lm GOG T he_

o tlme over the front contact of the stcpplno-

- relay 529 does not operate. 'When, however,
- thestepping relay 529 deenergizes at the tnna.
3 the incoming selector reaches its first brush
tripping- posmon the No. 1’ counting relay
~ energizes and -extends conductor T 60 over

- its front contact, the contacts of cam 633, the
. . winding of the No. 0 counting lel‘l} to batteiy

o 50 | at the Ieft contact of cam 600

| - As the switch shaft of the lncommﬂr se-
~ lector 250 advances, the brush 226 engaces |
lection movement of the switch shaft the sec-
ond set of brushes is tripped in the well-

lmown manner. As the SW1tch Shaft ap 130 o

‘the next 1n5111atmﬂ' seﬂ'ment of commntatm

- Strl 227 ﬁnd the c§h'[:ﬂ]t shout Stepplﬂo‘ rel: av
. "55 529 is removed and relav 529 again energizes

completlncr the circuit of the No. 0 countmgf |
relay. This counting relay now locks through -
the winding of the No. 0’ counting relay and
" the winding of relay 634 in parallel over the
front contact of the No. 0 counting relay to .,
ground at the lower contact of cam 606 Re- =
lay 634 and the No. 0’ counting relay do not
'energlze in this circuit until the switch shaft

‘of the incoming selector approaches the next
brush selection position when the shunt pre- ; )
viously traced is closed pcrnnttmg stepping’
relay 529 to again deenerglze As soon as
- relay 634 energizes a circnit is closed from
1ts front conta,ct over the upper right contact
of cam 540 through the magnet w1nd1ng of

75.

sequence switch 550 advancing such sequence
switch into d];>o'~:51t101'1 5. In position 5 a cir-

cuit 1s close

through magnet 550, the upper

left contact of cam 540 the left ba,c]:,. contact.

of relay 526, to gronnd at the ner right
front contact of relay 538 for advancing se-

quence switch 550 into position 6. The No.

85

0’ counting relay upon energizing opens the
fundamental circuit at its back contact there-
by releasing stepping relay 529 and rela

Yy '.90"_.- |
207, As the sequence switch 550 advances: —

out of position 4 the locking circuits of the

In commg (]woup selectwn o

operated counting relays are opened at the'_' ":-'j
lower contacts of cam 605 |
-'._'_95;':'__- o

At thc incoming selector relay 207 is held

_energlzed over the circuit previously traced

to ground over the brush 226 until the switch N

shaft has been positioned to enable the see-
ond set of brushes to be- tr1pped when the
brush 226 will engage an insulating segment

180

of commutator strip 227. Relay 207 upon de-

‘energizing opens the circuit of the up-drive
macmet 994 ‘and closes a circuit extending
from battery through the wmdlng of sequence_ B
switch magnet 200 the upper left contact of
cam 2186, to ground at the left back contact

of relay 207 for advancing sequenee switch

- 10

net 228 to crronnd at the I'lﬂ'ht contact of cam

ously traced circuit for advancing sequence -

switch 200 out. of position 4 into posmon 5,
locking itself to the fundamental circuit in
the manner previously described.. With se-

quence switch 200 in posxtlon 5 the cireuit .

tion movement

of the up-drive magnet 224 is again closcdf_}_”."--.' o
over the front contact of relay 207 for ad-

- vancing the sw1tch ehaft n 1ts ﬂrroup selec { 125

During the 1n1t1&1 portlon of the gronp se-

105
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proaches its first group selection position the

brush 230 engages the first conducting seg-
ment of commutator strip 231 closing a cir-

cuit for relay 207 extending from ground at -
the left contact of cam 229, brush 230, com-

mutator strip 231, the upper contact ol can

293 to battery through the right winding of

relay 207. This circuit being 1n shunt of the

sender stepping relay 529, the latter relay de-

energizes. | :

At the sender upon the reestablishment ot
the fundamental circuit for controliing 1n-
coming group selection relay 529 energizes
and since it has been assumed that no mcom-

.. ing group register relays are at the time en-

ergized a circuit is established from ground

at the front contact of relay 529 over con-

ductor 630, the upper right contact of cam
631, now in position 6, conductor 635, the

- right back contact of relay 711, the right

back contact of relay 715, conductor 761, the

back contact of the No. 3’ counting reiay to
battery through the winding of the No. 3

counting relay and the left contact ot cam
600. The No. 8 counting relay ener

| -

locks through the winding of the No. 3" couns-
ing relay and its own front contact to ground
at the lower contact of cam 606, but the No.

3’ counting relay being shunted does not en-
ergize until the stepping relay 529 deener-
oizes as above described. As the switch shait
of the incoming selector advances the shunt
about relay 529 is intermittently established
and broken until the counting relays includ-
ing No. 0 and No. 0" relays and relay 634 be-
come energized in the manner previously de-

seribed. At that time the brush shaft of the

incoming selector will have been positioned
at the bottom of the fourth or upper brush
oroup accessible to the tripped -set oi
brushes. | ' |

Upon the energization of relay 634 the se-
quence switch 550 is again advanced out ot
position 6 into position 8 over the circuits
previously traced, unlocking the operated
counting relays, and the fundamental circuit
ig opened at the back contact of the No. (7
counting relay. Assoon after the opening of
the fundamental circuit as the commutator

brush 230 encaces an insulating portion of
'ow A o b

strip 231 relay 207 releases opening the cir-
cuit of the up-drive magnet 224 and advanc-
ing sequence switch 200 into position 6. In
position 6 a circuit is established from ground
at the upper contact of cam 214 to battery

through the left winding of relay 207, where-
upon relay 207 energizes. At its left front
contact relay 207 closes the previously traced
“circuit for advancing sequence switeh 200
As the sequence switch
leaves position 614 the energizing circuit of

into position 7.

relay 207 is opened at cam 214, but relay 207
remains locked up over its right winding, the
left contact of cam 223, the right front con-
tact of relay 207, the upper contacts of cam

o1zes and

11

232, sleeve bru_sh 983 to ground on the Sl_eeve. .

terminal of the first trunk of the selected
oroup, if the trunk upon which the brushes

533, 935, and 236 are standing is busy. In

that event, relay 207 establishes a circuit over -

the right contact of cam 225, to battery

through the winding of up-drive magnet 224.
The switch shaft 1s thereupon advanced 1mn a
trunk hunting movement until the brushes

are positioned on the terminals of an 1dle
trunk when the holding circuit for relay 207

over the test brush 233 will be opened. Un-

t11 the brush set is so centered on the 1idle

trunk terminals, relay 207 is held energized
over its left winding, the lower contacts of

75

80

cam 237, commutator strip 238, brush 239, to
cround over the lower left contact of cam 225 -
and the left front contact of relay 207. When

the brushes are properly centered relay 207
deenergizes opening the circuit of the up-

drive magnet 224 and advancing sequence

switch 200 into position 8. o
Until the sequence switch 200 reaches po-
sition 8 ground is placed on the sleeve termi-

nal of the selected trunk over brush 233, the

90

upper contacts of cam 232, the right back con-
tact of relay 207, the npper right and lower
left contacts of cam 240 to ground. Assoon =
as sequence switch 200 reaches position 734

direct ground is connected to brush 233 over

the right contacts of cam 232. In position8a -
circuit is established from battery through
the right winding of relay 207, the lower
right and upper left contacts of cam 219 to

oround over the upper left and lower right
contacts of cam 232. Relay 207 energizes
and closes the previously traced circuit for

tion beyond position 9. After the sequence
switch 200 leaves position 8, relay 207 re-

maing energized over a holding circuit ex-

‘150

advancing sequence switch 200 into the selec-

185

tending from battery through its right wind-
ing, the left contact of cam 223, right front

contact of relay 207, the upper contact of
cam 242, brush 236, conductor 306, the upper

110

left and lower right contacts of cam 307 to
oround at the lower left contact of cam 338..

F nal brush. selection.

A fundamental switch controlling circuit

is now established from the final selector 350
to the sender which may be traced from bat-
tery, upper contact of cam 301, right winding

of relay 802, lower left contact of cam 303,

lower left contact of cam 304, conductor 305,
brush 235, lower left contact of cam 241,
thence as previously traced over conductor

291, through the winding of sender stepping

its right winding, the upper contact of cam
308, the inner left front contact of relay 302,

relay 529, returning over conductor 222 to
oround at the lower contact of cam 220. Re- 1
~lays 802 and 529 energize 1n this circuit. Re-
lay 802 upon energizing locks in a circuit from
battery -over the upper contact of cam 301,



the i;tppe

- 312. Relay 310 energizes and locks through
~its left Wmdmg, the back contact of 1elay

o "313 the left front contact. of relay 310, to
'o'round on sleeve conductor 234 and at its-

L1 g
15

| 20

25

&y -
il

| rlﬂ'ht front contact establishes a circuit from
_' nrround over the lower contacts of cam 309 to

battery through the magnet winding of se-

quence switch 300 for advancmﬂ the sequence
‘switch into position 2. 'With sequence switch
300 1n position 2 and relay 302 energized a

- circuit 1s closed for the high speed up-drive

magnet 314 which may be traced from bat-
tery through the magnet 314, the upper con-

tact of cam 315, the outer left front contact of -
- relay 302 te glound at the lower left contact
- of cam 312. Magnet 314 upon energizing
- causes the switch shaft to be moved um‘mrdly
1n 1ts brush selection movement,
Dunng the upward movement of the switch
~ shaft an intermittent ground 1s connected to
‘the fundamental circuit for intermittently
. shunting the stepping relay 529 of the sender
- over acircult which may
30
-~ contacts of cam 304, commutator strip 316
'. _' hrush 317
~ taet of cam 338 -~ On the initial closure of the
fundamental mrcmt relay 529 energizes and
5 since it has been assumed that relw 24 ot
- the final brush register of the sender is at the
time energized-a circuit is established from
. ground at the left contact of cam 548, con--
o _'tact of relay 529, conductor 630, the lower left

G

conductor 305, the lower left and upper right

to ﬂ'round at the lower right con-

contact of cam 631 conductor 636, the left

- front contact of relay 724, conductor 7 62, the
. back contact of the No. 4 counting 1elay to
- battery through the winding of the No. 4

" |._"‘\..l' N
w |

] | -

5 600.

 counting rela and the left contact of cam
The No 4 eounting relay locks over a
~_circuit through the wmdmﬂ' of the No. 4
_ counting- relay and its own front contact in
-~ the manner previously described, the No. 4"
-_,_'f:_'COllIltlﬂﬂ' relay operating in this loomnn‘ Clr-
BD
-~ 529. In response to the 1nter1n1ttent shunt-
~1ng of relay 529 as the final selector brush
-ehaft advances, successive counting relays are
 operated until the No. 0’ relay and relay 634
5 operate at which time the brush shaft of the
- final selector will have advanced to position
~ its fourth set of brushes fot subsequent tup-'

cuit upon the first deenerﬂlzatlon of relay

. ping.

‘Relay 634 upon energlzmg closes the pre- -

viously traced circuits for advancing-the se-

'_qnence switch 550 out of posmon 8 mto posi-

tion 10, the operated counting relays bein

position 8. The No. 0’ counting relay upon
3 operatlng opens: the fundamental cn'cmt pre-

r left contact of cam 3(}3 thence over
- the fundamental circuit, and closes a circuit
extending from batter ;
winding of relay 310, the left contact of cam
311, the outer left front. contact of relay 802
to. ground at the lower left contact of cam

“through the leit

"u]. (.

relay 529 energize.

be traced from trurnk established.

11,742,920

'Vlously traced thr ounh the W1ndln0*s of 1e1aye
302 and 529. Untll the selector sw1tch shaft
reaches a position in which the fourth brush -
set may be tripped, relay 302 is held energized -
over the previously traced shunt path ex-

tending to ground over the commutato:t brush

left contact of cam 319 for advancing se-
quence switch 300 into position 3. In posi-

338.

Relay 302 thereupon deenergizes open-
1ng the circuit of the up-drive magnet 314 .
and at its outer left back contact closes a. cir-
cuit extending from battery. through the
‘winding of sequence switch magnet 300, the
left contact of cam 318, the outer left back R
~contact of relay 302 to ﬂ'round at the lower

VVhen sequen(,e SWltch 300 reaehes p051t1on
3, the ener gizing circuit of relay 302 is again

75 o

tion 3 a circuit is established for the trip mag-
net 319 over the upper rlght contact of cam; -

estabhshed over the fundamental circuit pre- '
viously descubed and relay 302 and stepping

the high speed up- drwe magnet 314, the
switch shaft ; 15 driven upwardly in its. ﬂ'roup.f
movement and during the

intial portion of this movement the fifth set

‘of brushes 1s tripped. During the remainder
of the group selecting movement the tripped.
set of brushes travels upwardly in contact
“with the terminals of the bank with which
it is associated. During this movement an
intermittent gr ound 1s connected to the fun-
damental c1rcmt in shunt of the sender step-
, from eonductor 305 over the

or tens seleciing

ping relay 52¢

Relay 302-upon energiz-
- Ing again closes the previously traced circuit
ior driving sequence switch 300 out of posi-
‘tion 8 into position 4. With sequence switch
300 in position 4 the prewonsly traced cir-
cuit for the up-drive magnet 314 1s again
‘Relay 302 also establlshes the
previcusly traced locking circuit for itself
- extending through its inner left front con-
tact for malntalnlno itself energized over the
fundamental circuit after sequence switch 300 =

leaves position 3. Upon the energization of -
100

105

lower left contact of cam 304, upper right

over this shunt path.

contact of cam 3083, commutator strip: 320
brush 321 to or ound at the lower right con-

~tact of cam 338. Relay 302 i 18 held t‘nermzed“ 115 o

The stepping relay 529 of the sendel upon.' '

energlzmo over the fundamental circuit, with

sequence switch 550 in position 10, closes a S
circuit for the No 8 counting relay extend- 120

ing from ground at the left contact of cam
548 thlouﬂ'll the contact of rehy 529, con-

| .ductor 680 the lower r1ght contact of cam S
631, conductor 637, the Iwht back contact

of 1eg18ter relav 185

{28 the cuter rl ht front *“

contact of relay 740, the outer right back eon- .

- g tact of relay 739, conductor {63 the baek
released when such sequence switch leaves

contact of the No. 8’ counting relayj the wind-

mmg of the No. 8 counting

relav to battery .

130

| at the left contact of cam 600 In the Ina,n-'_ o

110



10

15

©2
-~

1,742,920

ner previousily described the counting relays
energize in succession untii the No. 07 count-

ing relay and relay 634 energize in par-
- allel.

‘the previously traced circuit for advancing

The energization of relay 634 closes

sequence switch 550 out of position 10 into
position 12. The energization of the No. 0’
counting relay opens the fundamental circuut,

releasing stepping relay 529. In the edvenee_

of sequence switch 550 out of position 10

the operated counting relays are released.

As soon as the seleetor brushes become po—
sitioned in the proper relation to the bottom

of the selected group and the shunt path pre-.

viously traced over commutator strip 320 is
opened, relay 802 deenergizes opening the cir-
cuit of up-drive macrnet 314 and closing the
previously traced Tircuit for advenemﬂ
sequence switch 300 out of position 4 into

: position 5. In position 5 the fundamental

circuit extending through the windings ot
relays 302 and 599 is again established and
relay 302 upon energizing closes the previous-
ly traced locking circuit for itself and closes

the circuit for drwmcr sequence switch 300
‘out of position 5 into p051t1011 6. Upon reach-

ing position 6 a circuit is established for
the low speed up-drive magnet 322, which
may be traced from battery, Wmdmo' ef mag:-

__net 322, the lower contact of cam 3811, the

outer le_ft front contact of relay 302 to
ground at the lower left contact of cam 312.
1'he low speed magnet 322 causes the upward

-mevement of the selector shaft 1 1ts units
' selection movement. During this movement

of the switch shatft an mtermlttem shunt 1s
connected from conductor 305 over the lower
left and upper right contacts of cam 304,
commutator strip 316 brush 817 to ground

at the lower right contaet at cam 938 around |

the winding of the sender stepping relay
529. Relay 302 1s held enermzed over this
shunt.

The stepping relay 529 upon energlzing

% over the fundamental circuit with sequence

switch 550 in position 12, closes a circuit for
the No. 3 counting I'eley which may be
traced from ground at the upper left contact
of cam 548, the contact of relay 529, con-

- ductor 630, the right contact of cam 638,

=

conductor 689, the outer right front eontact
of units register relay 744 to the outer left
front COIlt‘lCt of rel'w 747, the outer leit front
contect of relay 750, the outer left front con-

“2 tact oi relay 753, ‘the outer left back con-

tact of relay 56 conductor 761, the back

contact of the No. 8’ counting relay, the

winding of the No. 8 counti]:w relay to

-battery at the leit contact of cam 600. In
* the manner I‘I'BVIOLLS].}T described the count-

ing relays energize in succession until the
No. 0’ eountmo relay and relay 634 ener-
ﬂlzje in par allel,

34 closes the previously traeed circuit for
dd‘. ancing sequence switch 550 out of po-

The energization of relay

13

Sltlon 12 into position 13. As the sequence -
switch leaves position 12 the locking circuits
of the operated counting relays are opened

at the lower contacts of cam 605. The en-
ergization of the No. 0’ counting relay opens

the fundamental circuit, releasmo steppmg
‘relay 529.

As gocn as the selector b‘f‘ueheg are Proper-

70

iv centered on the terminals of the wanted

!me the shunt path over commutator strip
516 15 opened and relay 302 releases, opening

the circuit of up-drive ma gnet 322 and closing

the previously traced circuit for driving se-

quence switch 300 out of posﬂzmn 6 into PO-
sition' 9. The brushes of the final selector
350 have now been positioned upon the termi-

nals of the desired line and sequence switch

300 upon reaching position 9 closes a circuit

for energizing leley 302, which may be traced
irom. battezzy

upper rwht and lower 1eft contacts of cam
308 to oreund at the right front contact of
relay 310. Relay 302 upon energizing closes

lochmo‘ circuit for 1tself extending from

batfex

through the upper contact of |
cam 301, the right winding of relay 302, the

t11r011n11 its right winding, the upper

80

80

20

right eoqtmet of cam 808 the inner left front

eentact ot relay 302, tﬂe:ﬁce to ground over

the left contacts of cam 824. This locking

circuit will be maintained through pesﬂ:len
10 of sequence switch 300. Rela 302 also
closes a circult as previously Lraced for driv-

95

1ng sequence switch 300 out of position 9 and

the sequence switch will continue to advance
into position 12. Upon reaching position 10

a new holding CIT"CHlt 18 estabhshed for relay

302, extendmo* from battery through its left

Wmdmg, the lower contach of cam. 323, the
outer left front contact of relay 302 to ground

at the lower left contact of cam 312. Upon 105 .

reaching position 11 sequence switch 300 es-
tablishes a new holding circuit for relay 802
from ground through the winding of relay

100

313, the upper left contaet of cam 314, the N

1ower left contact of cam 303, the right Wmd--
1ng of cam 302, the lower rwht eentaet of cam

| 308 the inner left front contact of relay 302,

110

the upper contacts of cam 324, test brush 396 -
to battery on the test termma,l 327 1t the called

line 1s busy.

115

In the present case it will be assumed that

the line is idle and that ground potential is
encountered on the test termm@l 327. There-

fore when the test circuit therefrom is com-
pleted through the right winding of relay
302 and the winding 0‘5 relay 313, both termi-

nals of relay 302 wf{l be cenneeted to oround

md relay 302 will become deenermzed when

the sequence switch 300 leaves pemtmn 11,
and relay 313 will not energize.

theiefele relay 302 dezﬂerﬂwes it closes a

1rcmt for driving sequence swnﬁch 300 out of

When |

125 -

position 12 1nto p051t1011 13, this circuit ex-

tending from battery thr ouﬂ'h the winding of
me@net 300, the upper left eentaet of cam 318

130
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‘fthe outer left back contact of relay 302 tht

_'.'.up er contact of cam 312 to

~right front contact of relay

ground. at the
ght front -contact of reh

over the lower contacts of cam 309 and the

- 1ng sequence switch 300 out of position 13
~into position 14, and in position 14 a circuit

R (N

~ left contact of cam 312 for driving sequence

 is established as previously traced through .
et 300, the outer left back

‘contact of relav 302 to ground at the lower

the winding of magn

“switch 300 into the talking p081t1011 15. In

- this position trunk conductors 305 and 306
“are connected respectively, to brushes 328

- .35

45

-65

- les

~from battery through the right winding of
‘relay 207, the right ‘contact of cam 220, con-
ductor 222 brush 549, resistance 547, rlo'ht _'
winding of polarized overflow relay 546 con-.

‘tacts of cam 545, conductor 629, the bac}{ con-

: 40

“left back contact of relay 207.
quence switch 200 in position 10 and sender
‘sequence switch 550 in position 13 relay 207
is again connected to the fundamental circuit

~ upper Ti

and 329 over the lower contacts of cam 304 r
~and the upper contacts of cam 307. When

sequence switch 300 left position 814 the cir- -
~ cuit previously traced extending over the ring

RO

conductor 306 and throufrh the right winding

‘of relay 207 of the incoming selector 18 opened
at the lower left contact of cam 338 and relay
207 deenergizes closing a circuit for driving
- sequence switch 200 out Cof position 9 1nto posi-
tion 10. This circuit may be traced from bat-

tery through the winding of magnet 200, the
upper left contact of cam 216 to ﬂrround at the

extending to the sender, which may be traced

tact of the No. 0 counting relay conductor
628, contacts of cam 544, the outer right back
contact of relay 543, wmdmfr of steppmg re-

 lay 529, the right back contact of relay 526,
- the lower contacts of cam 525, the left con-

tact of cam 542, brush 541, conductor 221, the
ht contact of cam 210 to. ﬂrrmmd K
Relay 207 energizes in this circuit closmcr a

~circuit over its left front contact and the up-

~per right contact of cam 216 for driving se-

~ quence. switch 200 out of p081t10n 10 mto e
| position 12. S
B0
| *ﬂowmg in the fundameptal circuit has been

At the sender smce the dlref‘tmn of cur rent

“reversed at the incoming selector, both the

~time.

stepping relay 529 and the over flow relay 546

. energlze.
b5

- left contact to ground at the upper right con-

-+ tact of cam 548 but 1s without funetmn at this

_ Relay 529 upon encrgizing closes a

~ circuit from ground at the left contact of

80

- the left contqet of cam 638, conductor 640, the

- contacts of cam 633, the Wmdmg of the No. 0

counting relay to battery at the left contact of

” tocks

through the Wmdmgs ef the No 0’ cmmtmfr_ -

‘Relay 546 upon energizing locks
from battery through its left winding and

cam H48, contact of relay 529, conductor 630,

cam 600. The No. 0 counting relay

. 1elay arc

310, Upon
'"_reachmg p051t10n 13 a mrcmt 1S established

310 for driv- relay 634 to energize.

o1Z1ng advances sequence switch 550 inmto.

counting relays

T el&y

With se-

| QOa

from battery

of relay 207.

- 1,742,920

relay 634_ in parallel AS 500N as

sequence. smtch 200 of the mmcoming seleeter R
250 leaves position 11 the fundamental cir-

Clllt 1S Cpened and IBI&V 5324] deeneralzegj thus_ | o
~ permitting the No. 0’ counting Ielay and -
Felay 634 upon ener-

0

poeltmn 14, thereby unlocking the eperated. '

further advaneed into position 15 over a cir-

Bequence. SW;tCh 550 1sthen _
cuit exftending from battery through its mag- =

net winding, “the upper left eontact of cam

540, the left back contact of relay 526, to

010 wd at the inner right front contact of

leases..

- With sequence swﬂ:ch .350 in pos1t10n 15 and' -
position 12 a c¢ircuit
is closed from battery through the right wind-
ing of relay 205, the upper right and lower

sequence switch 200 in

]eft contacts of cam 219, co*lducter 221 brush

541, ‘the left contact of cam 542, the lower
'.eontecte of cam’ 525, the right back contact

of relay 526, the w lndmn of relay 529, the
outer right back contact of relay 543, the con- )

788. The loekmﬁ' circuit of overflow |
elay 546 is now 0pened and that relay re-

"

80

tacts ot cam 544, conductor 628, the bacL con- B

tact of the No. 0/ counting

1e1ay, conductor
629, contacts of cam 545, the right Wmdmg.;f
of 1elay 546, resistance 547 brush 549, con- ¢
“‘ductor 229, the upper left e(}ntﬂct of cam 220 -

to Ommld through the feft winding of relay .'

Relays 20.)
circuit.

windings of repeating coil 244 and contacts
of cams 203 an d 206 to trunk conductors 201

and 202 and thence through the winding of
relay 118 at the district selector.
“is held energized over this circuit but the cur-

and 529 emergize in this
Relay 205 upon energizing closes a

circuit-for relay 209 ehtendlnﬁ :from battery
through the winding of relay 209 right con-

tacts of cam 213, contact of- relay
ground at the left contact of cam 210. Relay
809 upon energizing connects the windings

~of relay 205 over the Teft contacts of relay 209 -
the normal centacts of relay 243, the left -

Rela 205 s it

205 to

rent flowing is not in the pmpel dlrectlon to‘ S

pe1 ate the | polarized relay 118.

el‘w 209 -also closes a 01r0111t extendmﬂ_".'
through the right winding of

relay 207, the lower left contact of cam 208,

207 energizes,

‘the back contact of relay 245, the right front
contact of relay 209 to o'round at the lower

contact of cam 210. Rela
‘closing the previously traced circuit over its
left front contact for advancing sequence

129

switch 200 out of position 12 into pOSlthIl 5. |

After sequence switch 200 leaves position
13 relay 207 is maintained energized over the
‘circuit previously traced to the front contact ?

of relay 209 thence over the upper contact of =
cam 225 to gmand at the left front contact

applymng ringing current to the called line

which may be traeed fr om the source of rmg-

A circuit is now established for

180
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to the calhno* line. _
seriber quPOPd:s relay 245 energizes over the

1,742,020

interrunter 247, the lower
left contacts of cam 211,
2}@ right front contact of

Ing current 244,
11g;1t and upper
winding of relay

?‘ela} 907 upper contact of cam 242, brush

236, conductor 308, over tne upper contacts

of cam 507, brush UQS through the call bell |

at the calle od line su! }:‘imlo_..,, 1'etur:11ﬂﬁ OVer
brush 3926, the lower contacts of cam 304 CON-
ductor 305, brush 235 to ground at the 1‘1ghb
contact of cam 241. A ringing tone is also
transmitted to the calling line from the right
front centact of relay 207, over the upper left
and lower right contacts of cam 242, the upper
contacts of cam 240, winding of 191%3 248, the
lower right Wmdmﬁ of induction coil 944 to

bmtely and Orounfl and thence by induction
When the cailed sub-

ircuit just traced opening the circuit of relay
207 which deenergizes in furn opening the
ringing ciycuit. At its Teft back contact relay
207 closes the previcusly traced circuit for
advancing sequence switeh 200 out of position
15 into the talking position 17.

Tn position 17 the called subscriber is sup-
plied with talking battery over a circuit ex-
tending from brush 235, the upper contact of
cam .‘2.41 the right Wmdmo‘s of repeating co1l
244 and battery inter posed therebetween, the
winding of supervisory relay 248, the lower
left contact of cam 249, brush 286 thence as
traced over the called line loop. Relay 248

‘energizes in this circuit closing a circuit for

reversing relay 243 extendm@ from battery

‘through the winding of that rehy, the contact

of rela 2y 248 to O'round at the lower right con-
tact of cam 214, Relay 243 upon energizing

reverses the connection of battery and gr round

through the windings of relay 205 to the
trunk conductors 201 and 202 whermupo*l the
polarized relay 118 of the district energizes

for supervisory or call charging purposes.

The calling subscriber receives tftlhmﬁ' bat-
tery from the district selector 102 in the well
known manner. A talking connection has
now been established between the calling lme
100 and the called line 325.

It will be recalled that Sequence switch 500
of the sender is in position 15 and that at the

time relay 205 of the incoming selector en-

ergized over the fundamental mrcmt extend-

CR
e

ing to the sender, relay 529 also enermzed
Relay 529 upon energizing closed a clrcmt
extending from ground at the left contact of

‘cam 548, “contact of relay 529, conductor 630,

lett contact of cam 638, conduc‘cor 640, con-

tacts of cam 633, winding of the No. 0 count-

ing relay to batter y at the left contact of cam
600. The No. 0 counting relay energizes in

this circuit as soon as sequence switch 200 ad-

vances beyond position 12. Until sequence
switch 200 so advances the No. 0 counting re-

lay is shunted over a circuit extending from

the winding of the No. 0 relay, the contacts of

cam 633, conductor 640, the leit contact of

1ng sequence switch 550 to pOSLtIOH 1(

into position 18 awaiting allotment.

cam 638, conductor 630 the left contacts of

cam 531 the lower contftct of cam 518, brush |

519, conductor 405 to battery at the left con-
tact of cam 215. As soon as the sequence

switch 200 of the incoming selector advanced
out of position 12 the fundamental circuit |
between the windings of relay 205 and relay

529 was opened, releasmo* relay 529, where-
upon the No. 0’ counting relay and relay 634
energize in the locking “circuit of the No. 0
covntmo' relay. Relay 634 now establishes a

civenit for advancing sequence switch 550 into
position 16, which may be traced from bat-

tery, through the winding of magnet 550, the
right contact of cam 551, the inner right back
contact of relay 543 to 0‘101J_Ild at the front

contact of relay 634. When sequence switch
550 leaves position 15 the 'locking circuit of
the operated counting relays 1S opened and
these relays release. o -

In position 16 a circuit is- established from

battery, through the right winding of relay
508 to ground “at the lower right contact of

!

-]

UI

cam 502 and relay 503 energizes, closing at

1ts right front contact a circuit extending
from ground over the lower right contact of

cam 509 to battery through the winding of

down drive magnet 552 of the trunk finder.

520, When the finder brush shaft re aches
normal, brush

553 engages the normal com-
mutator segment 554 eSt‘lthhl‘ﬂo‘ aq .- clrcult
from OTOUHd over brush 553, 8 seﬂ‘ment 554,

right contacts of cam 536, resis tance 504 tc

bqttem in shunt of the wmdmg.ofthe- relay
503, whereupon relay 503 quickly releases to

open the circuit of . down drive magnet 552
movement of the

thereby arresting the m
switch shaift.  Relay 503 upon releasing also

closes a circuit extending from ground at its

outer right back contact over the inner. 1D'ht

back contact of relay 501 the lower left con-

tact of cam 505 to batier* through the wind-

1Ing of sequence switch m‘lf‘*net 550 advane-
With
sequence switch 500 1n posttion 17 a circuit is
established for advancing sequence switch

500 out of position 18.into normal position:1,

extending from battery, winding of sequence
switch mi.,hpet 500, the lower left contact o

cam 514, the uPper left and lower right con-

tacts of cam 605 to ground at the lower con-
tact of cam 606. As soon as sequence switch
500 leaves p051t1011 18 all operated register
relays of the sender are released and a cir-
cuit 1s closed to advance sequence switch 550

This
circuit may be traced from battery, through

the winding of magnet 550, the lower rwht
contact of cam 540, “the upper left contact of

cam 612 to omund at the lower right contact

of cam 621. The sender is now completelv

restored and n con&ﬁmn for servmﬂ‘ another
call. - - .

Upon the Lermlnatlon of the conversatmn

when the calling subscriber restores his re- . i

&
i

2100

h...l
o
i |

o
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- 15
- lished from battery throuwh the winding of

L ooivérto t-ho"sﬁ?itohhoi_)k -.tho district selector

 and office sele-tor are.restored in the well

lay 207 extending from battery,

known manner and the circuit through the
windings of relay 205.1s 0ponod T{olay 205
upon 1ele‘151ntr opens the circuit of relay 209

which deenorglzes and closes a circuit for re-

right winding of relay 207, tho upper rlﬂ'ht

~contact of cam 208, the 11frht back oonmot of

10

‘relay 209 to crround at the left contact of cam

210. Relay 207 upon energizing closes the

| -.prekusly traced circuit for admnomcr se-
~ quence switch 200 mto pesition 18. In posi-
~ tion 18 the circuit of relay 207 1s opened and

. Inagn
- of cam 240 for driving the switch shaft into
- ‘normal posmon Upon reachmg normal

S 20

the circuit of down drive magnet 249 1s estab-

et 249 to ground at the lower contacts

position a circuit for advancing sequence

* switch 200 into position 1 is closed from bat-

tact of cam 229.
now restored to normal.
switch 200 leaves position 171} the holding

- circuit for relay

35

- tery through the winding of sequence switch
| .magnet 200 the lower 110'ht contact of cam
216, normal segment 251 oi the switch com-

mutator brush 239 to ground at the left con--
The incoming selector 1s

VVhen

sequence

310 of the final selector 1s
opened and the releasing of the final seleotor
then pr ooeeds n the woll known manner.

I noommg to ovefﬂow

Should the incoming selector advance to
the overflow position durmcr 1ts trunk hunt-
- 1ng movement at which time the sequence
~ switch 200 would be in position 7 and the se-

" quence switch 500 of the sender in position 8,
~ relay 207 will release when the seloctor _.

40

brushes reach an overflow position because

. there would be no holding circuit -therefor

over the ring brush 236. Relay 207 upon re-
" leasing . then advances sequence switch 200
- into position 8 in a circuit over its loft back

o 45 contact and the upper left contact of cam 216.

~ In position 8 relay 207 energizes over a cir-

 cuit extending from battery through its right

~ winding, the Tower right and upper left con-
~ tacts of cam 219 to ground over the upper lett
and lower right contacts of cam 232. Relay
207 upon energizing closes a circuit over its
left front contact and the upper right contact
~_of cam 216 for advancing sequence:switch
- 200 into position 9. “When sequence ‘switch
5 200 leaves position 8, relay 207 deenergizes
~and at its left back contact closes the previ-
© - ously traced circuit for advancing sequence
~switch 200 into position 10. With sequence

- switch 200 1n pOSlthIl 10 the fundamental cir-

65

cuit extending from the winding of relay 207
- to the sender through the winding of overflow
relay 546 and stepping. relay -5 29 1s closed
in the manner previously described and since
the current flowing in this circuit 1s 1n the
- proper. dlrectlon to. operate the polarized

through the

o _21;742,920 '

overflow r elay 546 that rolay operates Wlth the', "

stepping relay 529.

Relay 546 upon enermzmg closes ) onoultj__' '

_extending from ground at the upper right
contact or caIm 5J_8 front contact of relay 546
lower left and upper right contacts of cam_'f o
515 to battery through the winding of relay =

554 which 1atter relay locks over “its inner -
riocht contact to ground at the upper right |
‘contact of cam 548 and at its outer right con-
tact estabhshes an obvious circuit for relay
At the incoming selector relay 207 en- -

erglzes over the fundamental circuit and 1In -

528.

the manner previously described advances se- =

quence switch 200 into position 12 thereby

529 at the sender.
With relay

tended from battery through resistance 556,

the left front contact of relay 554, the front -

80
"-opemnr“ the previously traced- fundamental e
circult releasing relay o
599 released the shunt circuit

about the winding of relay 526 which ex-

contact of relay 529 to ground at the left con-

tact of cam 548 1s opened and rolay 526 en-
- Relay 526 upon energizing opens the -

90

ergizes.
fundamertql circult at its rwht back contact

to prevent relay 529 from re-energizing, at its
right {ront contact connects a source of tone

to brush 521, thence over conductors 217 and
201 whereby the calling subscriber receives.a

Dbusy tone : spprismo' hlm of the fact that the |
~connection cannot be established, and at its

95 -

left front contact closes a circuit fl om ground R

control of the calling subscriber.

over the upper contact of cam 551 for advano-_._ SRS
Ing sequence switch 550 into position 14. o

Rohy 533 is at this time held energlzed],_”mo-__ -
over the previously traced circuit extending =
to the district selector and is thus under the
Relay 533
also maintains relays 537 and 538 energized.
‘When therefore the calling” subscriber re-

stores his receiver in response to the busy tone

theroby releasmﬂr the district selector the cir-

cuit of relay 533 is opened in turn releasing
relays 537 and 538. Relay 538 now closes a

circuit for advsnﬂmﬂ sequence switch 550_"- "1:1'0
into position 15 extondmg from battery,

through the magnet 550, the upper left con- o

tact of cam 540 to oT ound at the outer right
 back contact of relay 538.
position 14 the holding circuits of relays 546
and 554 are opened at cam 548 and these re--
lays release, relay 554 in turn releasmg relay
526, In posltlon 15 a circuit is closed from -
battery, through the right winding of relay
205, the upper r1ght and lower left contacts

‘Upon leaving

_.-120 '

of cam 219, conductor 221, brush 541, left con- -

628, the back contact of the No. 0/ counting

tact of cam 542, the lower oontaots of cam-”-._' L
525, the right back contact of relay 526, wind- =
ing of relay 529, the outer right back contact
of relay 543, oontaots of cam 544, conductor 125

-relay, conductor 629, contacts of cam - 549,

right WlIldlIlﬂ' of rolay 546, brush 549 con-;- o

,_ductor 222, the upper left contact of cam 220
to ground through the left wmdmg of rela,y-_
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205. Relays 205 and 529 energize, I'&]'Ly 205

operating relay 209 1n the manner prekusly
described.
vances sequence switch 550 out of 130511;1011 15

- into position 16 from which point the sender

is restored in the manmer previously de-
scribed. The incoming selector is then re-
stored through the oper ration of relay 209 1n
the manner prewously described. '

Trunk finder to ow?ﬂﬁow

Should the trunk ﬁ*’lder 520 fail to find the

calling trunk and advance its wipers 1n a
111111‘[1110 movement to the end of the terminal

bank, sequence switch 550 being at that time

n 1‘“-051t1011 2 and sequence switch 500 being
in position 1 a circuit is closed for relay 945
extending from battery, right winding ot
relay 543 over

no trunk has been found, relay 503 releases
and advances sequence switch 550 out of POS1-

tion 2 into position 3 over a circuit extending
from battery, winding of magnet 550, the

Jower left contact of cam 505, tﬂe Inner rwht
back contact of relay 501 to oround at the
outer right back contact of rehy 503.

closed for advancing sequence switch 500 into
position 2. In po&ntmn 2 of sequence switch
500 a locking circuit for relay 543 1s estab-

lished throuch its Jeft wmdmo' and inner left

front COIlt‘ICt conductor 604 to oround over
the upper 1‘10111: contact of cam 603 and this
oround 1s also extended over tne 011ter left
contact of relay 543, the lower contact of cam

539 to battery thloucrh the magnet winding
of sequence swuch 500 for advancmw said
sequence switch into position 18. As soon
as sequence ‘switch 500 reaches position 15 a -
circtiit is closed from ground at the upper

rlght contact of cam 097 over the lower left
contact of cam 540 to bmttely

quence %*Wltch 550 into position 4 from which
position it is advanced into position .
a, circuit extending from battery through its
magnet winding the lower left contact of
cam 551 to oround at the right front contact
of relay 543, Since relay 538 is at this time
deenergized, no connection having been estab-
lished t0 a callmw trunk, sequence switch 550

is advanced into pomtlon 16 over a circuit ex-
ing thr ough its magnet winding, _the. -

tendi
right contact of cam 551 thﬂ left back con-

tact of relay 538, to gr ound at the right front
contact of relay 543 In p081t1011 16 the trunk

finder is restored in the manner prevmusly
described following which sequence switch
550 advances as prewously described 1into
position 17 in turn advancing sequence

switch 550 into normal position 1 anc then

advancing into position 18 awaiting allot-

- ment for a.new call

Relay 529 upon energizing ad-

tow segment 557 of the svmtch |
uommumtor to ﬂ'round on brush 553. Since

in

position "3 the previously traced circuit is

through the
winding of magnet 550 for advancme* ge-

5 over

O«ve?'*pulsm g during setzﬁmg of registers -

~ If for any reason during the transfer of_.-_._g
~any digit registration from ; the sender 103 to
the Qplﬂ sender more than 10 impulses are
sent, the No. 0’ counting relay upon the re- .
celpt of the tenth impulse will extend the

counting relay operating circuit over its front
contact and the left back contact of relay

641, through the winding of relay 642, to bat-
tew at the upper r wht contact of cam 600.

Relay 642 will opemte on the next or super-

fluous impulse and lock through the wind-

ing of relay 641 over the lower contacts of

cam 605 to oround at the lower contact of

cam 6090.
closes a circuit from battery, through the

right winding of relay 543, the right eontact

}It 1ts right contact relay 641

80

of relay 641 to ground at the upper rwht con-
tact of cam 603, Relay 543 uhereupon locks

over its left winding and inner left front
contact to ground at. the upper right contact
of cam 603 and in the manner prevmusly de-
~scribed causes the restoration of the sender

Wipe- -0t on abandoned calls

it the cs ;,-_lmﬂ subscriber abandons a, call

ddﬂﬂﬂ‘ the tTme that the originating sender

90

103 1s bemﬂ set. from the dial or durmg the

period that the s pill sender registers are being
set from the originating sender, the or w‘mat-

ing sender 1s 1est0red 1n the well lmown man-
disclosed 1n the ’ﬁ-atent to F. A,

ner as fully.

05

Stearn hereinbefore referred to and the con-

nection established up to that time is released.
If a spill sender has been seized, relay 523

100

thereof will in that case fail to fur bhel operate

and sequence switch 500 will not advance fur-
The time alarm circuit 558 will there-

ther.
fore function and after a predetermined inter-

the fundamentql circuit for starting the Se

ting of the incoming selector. |
1% at the time 'the call is abandoned any of

the sender registers have been set, selectionsat =
~the incoming and final seleetors will be con-
trolled in accordance therewith, otherwise se- |
lections will be controlled in. accordance with
‘the unset condition of the register relays.
Following the completion of the se tting of the

selectors, sequence switch 500 will advance

nto DOSlthIl 14 and sequence switch 200 of the
incoming selector will. advance into position
12. As previously described for a completed

105 .
val advance sequence switch 500 into position

18. In pos1t1011 18 sequence switch 500 closes
the previously traced circuit for advancing .
sequence switch 550 into position 4 for 01051110'- :

10
115 -

120

call sequence switch 550 is now advanced into

position 15 over a circuit extending from bat-
tery, through the magnet 550, the upper left

contact of cam 540, to O*round at the outer
right- back contact of 1elf1 r 538.

With se-

125

quence switch 200 of the incoming sel lector n |

: pOSIt?onl..‘Z a_,nd_ sequence. switch. 5_50 In posl-
tion 15 the aircuit previously traced through

180
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18

the wmdlnﬂs of relay 205 ; 1S closed relay 205

- thereupon energizing and causing the opera-

“tion of relays 209 and 207. Relay 79207 in turn
- advances sequence switch 200 out of position

. K 12 into position 13. Since the calhng sub-

~ not be held up over trunk conductors 201 and

202 as previously - described after sequence
switch 200 leaves position 12 and therefore it

. 10

~and 207
~ vancing sequence switch 200 into position 15,

scriber has abandoned the connection and the

- district selector has released, relay 205 will _
“circuit being set off by parallel dotted lines.

The conductors extendlng from the start cir--

“cuits to the upper margin of the figure, that o
18, conductors: 212, 252, 262 and 272 extend in =~

will deenergize in turn releasing relays 209
A circuit 1s now estabhshed or ad-

extendmg from battery, through the magnet

- 15 200, the upper right contact ot cam 216, the

upper contact of cam 225, the back contact of

- relay 209 to ground at the left contact of cam

' 210. From position 15 the sequence switch.
- 2001is advanced directly into position 17, over

a circuit through its magnet winding, the up-

- per left contact of cam 216, to ground at the
 left back contact of relay 207, “Since sequence
~ switch 200 has passed dlrectly from position

- .12 into position 17 ringing current is not ap-
- 25
- ~ the final selector may have been positioned.

plied to any line upon which the brushes of

In position 17 the circuit. previously traced

~ over the back contact of relay 209 is again ef-

- 30

. establlshed and the incoming selector restores -
“the B ﬁnder banks of the second subcrroup,-

fective to advance sequence switch 200 into
position 18. In position 18 the restoring Cir-

cuit through the down drive magnet 949 is

~ in'the manner previously descrlbed Follow-

release.
" as for a call that is to be completed until se-
~ quence. switch 550 reaches position 15.

~ established connection will then be restored
SR aSJust prewously descrlbed o

ing the restoration of the incoming selector

the final selector is restored in the usual man-
. mer.
- 1n position 15 proceeds to restore in the man-l
- ner previously described. o -
: subscriber abandons a call_
during the time that the spill sender is setting -
“the incoming and final selectors at which tlme'
~sequence switch 500 will be in p081tlon 18 and
~ sequence switch 550 will be in some position -

“'The sender when sequence switch 550 1s

_ If the calling

between 4 and 12, relays 533, 537 and 538 will
Selectlon control will then proceed

Sendefr start czrcmts |

The senders for serwng all of the incom-
‘ing selector trunks are divided into four sub-- .
groups.

Each sender has two sets of trunk

. in Figs. 5, 6 and 7 havmg two finders 510
7 - and 520. The finder 520 will be termed the
..~ A finder and the finder 510 the B finder.

- Normally a subgroup of senders will be as-

0 signed for serving a subgroup of trunks and
~ the A finder of such pre-allotted sender of

- the subgroup will be started In the pre

- vious discussion it has been shown how the:_-
A finder of a pre-allotted sender is operated

SR _?Qc.; to connect such sender Wlth a calhng trunk._'_

The -

| 1 7492 9‘2_0"

_' and how the sequence ‘switch 550 of another.'_; |
“sender of the same subgroup is advanced out

of position 18 in which it awaits allotment .

into position 1 ready to serve the next incom-

In Fig. 4 the start circuits of four sub-.._;'z_-. o

ing call in the subgroup of trunks.

crroups of trunks have been shown, each start

wg

multiple to Sequence snntch cams similar to .
cam 211 of the incoming selectors in which 3
the interoffice trunks terminate, and the five

- conductors extending from each start circuit -
to the lower margin " of the figure extend in =
the same manner as conductors 403, 404, 466,
- 407 and 408 to senders of subgroups corre-

sponding to the start circuits. B
from conductors such as 403, 404 and 406 ex- g5 =
tend to other senders in the same subgroups.

Referring to Fig. 8 three senders of each
subgroup of senders have been diagram-
matically illustrated, the brushes of the A

~and B finders and the1r corresponding banks

The multiples |

0

of trunk terminals of each sender being
shown in vertical alignment. It will be noted'

‘that the contact banks of both the A and B-
The =

o
A finder banks of the first subgroup of

finders are dwlded into two sections.
trunks appearing in the lower section of the

senders are multlpled to the lower section of = N

tery,

‘to the upper section of the A finder banks
of the third subgroup, and to the upper sec-

“tion. of the B finder banks of the fourth sub-
group. Thus these trunks appear as ﬁrst _.

100

~choice to the A finders of the first group, as
~ first choice to the B finders of the second sub-:
“group, as second choice to the A finders of the

Slml- o

and to the

120
lower section of the A finder banks of the -
first subgroup of senders, are busy, then the =~
‘sequence switches of all such. senders will be - - -
in some position between 13/ and 17 anda -

'cham circuit will be estabhshed from bat—“_ _
through the upper winding of relay - . -
400 of the start circuit common to such sub-

'group of trunks, conductor 408; the-contacts
‘of cams 560 in series of - all such sequence
_sw1tches conductor 407 to O'round at the back.

12
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‘second subgroup, and as second choice to the .
B finders of the fou1 th subgroup. Thus each
sender may have access to 200 trunks. L
larly the trunks appearing in the upper sec-
tion of the A finder banks of the first sub-
- group of senders are multipled to the upper -~
section of the B finder banhs of the second
‘subgroup, to the lower section of the A finder -
~ banks of the third subgroup,
) " Tower section of the B finder banks of the
- fourth subgroup. The. other sections of the- '
finder banks are similarly multipled. I
In the event that.all senders n the sub-:_ L
 group assigned; for example, for serving the =~

finders individual thereto, the sender shown trunks in group 1, :which terminate in the
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 to cam 505. In position 2 of such sequence

50
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contact of relay 402. If then another call

comes in in the subgroup 1 of trunks, the start-

ing conductor 212 becomes connected over
the upper front contact of relay 400, the

upper back contact of relay 410 of the start-

ing circuit for the second subgroup of trunks,
the richt back contact of relay 411 to bat-
tery, through the right winding of relay 412,
relay 412 closing at its left front contact a
locking circuit for relay 400, extending from
battery, through the lower winding and
lower tront contacts of relay 400, lowermost

back contact of relay 410, to ground at the

left front contact of relay 412. This locking
circuit is for the purpose oif maintaining
relay 400 energized until the calling trunk
has been connecied to a sender of the second
subgroup of senders irrespective of whether
an idle sender becomes available in the mean-
time in the first subgroup and the initial cir-
cult of relay 400 becomes open. L
“Relay 412 also extends the start conductor
919 over the inner right contact of relay 412,
over conductor 416 whence it is extended 1n
2 manner similar to conductor 406, over the
outer left back contact of a relay similar to
relay 503, the upper contact of a cam similar
to cam 559, to battery through a relay similar
to relay 501. The latter relay then closes a
circuit for advancing the sequence switch
550 of the sender of the second subgroup ot
senders into possition 1 over a circuit extend-
ing from ground at the outer right back con-
tact of a relay similar to relay 503, the inner

5 right front contact of a relay similar to relay

501, the upper right contact of a cam similar

switch the up-drive magnet corresponding

to magnet 561 is operated from battery,

through such magnet, the lower right contact

of a cam similar to cam 562, thence to ground

at the right back contact of a relay similar to

relay 503. The B finder of the allotted send-
er in the second subgroup of senders is thus -
. started and since the first subgroup of truniks

‘appears as first choice trunks in the bank to

which the B finder has access a quick connec-

tion is made with the calling trunk.
Should there be no available sender In

the second subgroup of senders and relay 410

be at the time energized, then the start con-

by
1

60

senclers.

ductor 212 would be extended over the upper

front contacts of relays 400 and 410, the up-.

per back contact of relay 420, the left back

contact of relay 421 to battery through

ductor 212, then being extended over the out-
er right contact of relay 422 to conductor 423
for starting an A finder of the third subgroup
Tn a similar manner had there

" been no idle sender in the third subgroup and

95 ypper front contact of relay 490, the upper

relay 420 been energized then corductor 212

would be extended as previously described

over the upper front contact of relay 410, the

the
left winding of relay 422, the starting con-

19

back contact of relay 430, the ri.'ght‘ -ba;ck con-

tact of relay 431, to battery through the right -
winding of relay 482, then being extended
over the inner right front contact of relay 432

to conductor 436 for starting a B finder of

that there is no idle sender in the fourth suLb-

oroup the previously traced starting circuit |

is then extended over the upper iront contact
of relay 430, back to the starting circuit asso-
ciated with the first subgroup of senders.

N 1 S

After a call has been transferred, for ex-

ample, from the first subgroup of senders to
the second subgroup through the operation

of relay 400, and while the trunk finder of =

such second subgroup sender is hunting for

the calling trunk, relay 411 will be main-

tained energized in a manner described In°

connection with relay 401, thus opening the -

circuits of relays 412. Relay 412 will open

the locking circuit of relay 400 so that should
2 sender become available in the first sub-
‘eroup, relay 400 will release permitting the

start conductor 212 to be again extended for =

starting a sender in the first subgroup upon 4

the next call incoming in the first subgroup ot
trunks. | . R

For calls inebming in the second subgro-up

of trunks the common start conductor 2562 1s
normally extended through the operation of
relay 412 to the conductor 413, for starting

90

the A finder of a pref—allotted.sende‘r"in' the
second subgroup. For calls incoming in the

third subgroup of trunks the common start

conductor 262 is extended through the op- 'y
eration of relay 492 to conductor 423 for

starting the A finder of a pre-allotted sender

100

in the third subgroup of senders. Similarly x

trunks the start conductor 272 is extended to

conductor 433 for starting the A finder of a
pre-allotted sender in the fourth subgroup

of trunks. o
What is claimed is:

1. In a telephone exchange system, a send-

ing device, registers associated therewith for
registering the designation of a wanted line,

~selectively operable mechanism, means . for
controlling said mechanism comprising a plu-

rality of registers, and means for transferring

said designation from the registers of said
sending device to the registers of said con-

trolling means by means of impulses rever-

means to said sending device.

tively transmitted from said controlling
. 9. In a telephone exchange system, a send-
“ing device, registers associated therewith for

when a call is incoming in the fourth group of

105
110

115

registering the designation of a wanted line,

selectively operable mechanism, a second -
125

sending device, registers associated therewith,

means for transferring the designation from
the registers of said first device to the regis-
ters of said second device by means of 1m-

pulses revertively transmitted from said sec-
ond device to said first device, and means

130

the fourth subgroup of senders. In the event 0



35

[ 2]

under the cbﬁtrol. of said second :se’_nding' d_e;-'j'
vice and in accordance with the setting of the

registers thereof for controlling said mecha-

3. In a telephone exchange system, a send-
~ Ing device, registers associated therewith,
means for registering thereon the office and

“numerical designation of a desired line, a sec-

10

ond sending device, registers associated there-

with, means under the control of said first

sending device for extending a connection
theretrom to said second sending device in ac-
cordance with the office designation of said

desired line, means effective thereupon for
transferring the numerical designation regis-

“tered upon the registers of said first device to

- theregisters of said second device by means of
"~ 1mpulses -revertively transmitted from said

operable  mechanism, and means under the

- second device to. said first device, selectively
T 20 Op e mec. and r 1 Lhe
- control of said second sending device and
‘operated 1n accordance with the setting of its
registers for controlling said selectively oper-

~able mechanism.

L

‘therewith, means for registering thereon the

4. In a telephone -exCh.a.ngé S}St em, a called

line, a sending device, registers associated

~office and numerical designation of said called

35
-registered upon the registers of said first de- -
vice to the registers of said second device by
means of impulses revertively transmitted =~ -
from said second device to said first device,
selector switches, and means under the con:

- trol of said second sending device and oper- = -
~ated 1n accordance with the setting of its reg- -
~ 1sters for controlling said selector switchesto -

- extend said connection to said called line. =
45 5. In a telephone exchange system, a send-
~ing device, registers associated therewith for

45

line, a second sending device, registers asso-

ciated therewith, means under the control of
‘sa1d first sending device for extending a con-

- nection therefrom to said second sending de-

- vice 1n accordance with the office designation

of sald called line, means effective thereupon

for transferring the numerical designation

1,742,920

said sending device to the registers of said
controlling means comprising means for re-
vertively transmitting trains of impulses to
said sending device from said controlling
means, means for counting the impulses in -

each train so transmitted, and means for op-

erating the registers of said controlling means
In accordance with the operation of said

counting means.

‘1ng device, registers associated therewith for
registering the designation of a wanted line, -

selectively -operable mechanism, means for

7. In a’.telephone:_exChéng.e Svstem,aqend-

controlling ‘said mechanism comprising a
- plurality of registers and an impulse count-
ing device, and. means for transferring

80

said designation _{jfrom:- the{_ I'_egiSters of .s'a}id_' -
sending device to the registers of said con-

trolling means comprising means for re-
~vertively transmitting trains of impulses of
-said sending devices from said controlling

means, the impulses in-each train so trans--

of said controlling means in accordance with
the operation of said counting means. :

mitted being counted by said counting de-
~vice, and means for -operating the lregiSters_; R
90 .

In witness whereof, I hereunto subscribe

my name this 18th day of June, 1928.

95

- registering the designation of a wanted line,

“selectively operable mechanism, means for -
controlling said mechanism comprising a plu- -
rality of registers, and means for transfer- - .
ring said designation from the registers: of - .

. 50

“said sending device to the registers of said - - -

said sending device from said controlling
- means and for operating the registers of said .~
controlling means in accordance with the

~trains of impulses so transmitted. =

6. In a telephone exchange system, a send-
ing device, registers associated therewith for .
- registering the designation of a wanted line,
- selectively operable mechanism, means for

~ controlling means, comprising means for re-
- vertively transmitting trains of impulses to -
-7 . bb |

-~ controlling said mechanism comprising a plu-

- rality of registers, and means for transfer-
ring said designation from the registers of

; ._:105 - ;
g L1 |
o 126 [
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