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LIPA POLTNKO‘N&T{Y OF ANTWERP, BELGIU'VI

1,459,186

ASSIGNOR TO WESTERN ELECTRIC

COMPANY INCORPORATLD OF N .ﬁ;W YORE, N Y A CORPORATION OF NEW YORK

TELE?HONE—EA’CHA"IGE SYSTEM

Appucation filed April 30, 1920.

To all whom it ma;y cmwe?*ﬂ :
"Be it known that I, Lara P DLTNE.OWSKY
a citizen of Ln%m remdmo* at Antwerpj
Belgium, have mve*lted eertfa,m new and use-
in Telephone-Exchange
Systems, of which the following 1s a hlll

clear, concise, and exact deserlptlon
This invention relates to telephone sys-
tems and particularly to systems in which

machine switching apparatus is used for
establishing eonneeuens bea,w een subsembeze

vision of means, in a system where the selec-
tive switches are operated under the control

of register eontmllme devices, whereby a
bmole 1ecr1etfatlen 1S eﬁ’eetwe to control a

plm mhty of selective movements of the
switches in the extension of a connection.

pT’OVlSlOIl of means operable in accordance
with the selective movement of a switch to

produce a registration corresponding to such

movement, and which means is thereupon

eifective £0 control the selective movement of

a succeeding gwiteh in the extenslen of a

eonneet1on |
Another feflture of the mv ntlon rehtee

to the provision of means, operative on the
release of the switches, for simultaneously
rendering selectable both ends of the trunk

1mes eueﬂdm between suich switches.

Gther fB‘ltHI‘QS of the invention will he-
come more apparent from a consideration

of the followmw desemptlon anJ appended.
claims.

In the drawmﬂs, I‘lﬂs 1,2 and 3, taken in
orcder illustrate so mueh of 2 telephone SYS-
tem as
the mventmn -

Fig. 1 1llustrates dmommmmtma,lly a
oroup selector switch and a register con-
trollmo" mechanism. Fig.

trunk lines outgoing to a dlstfmt private
branch e‘{channe I‘w
ing end ot the central office trunks termi-
netmcr in connecting ewﬁehes n the prwate

branch exchange. |
in the system disclosed there is prowded 2

central office equipped with group selector
switches such as the one 111113treted ciagram-

matically in Fig. 1, and a register eentrol—' -

A fefrture of the invention relates to the

'f‘entral office.

1S necessary to an underst%ndmn of -

shows a selective

SW1teh in the central oﬂiee hﬂ,vmn' access to level of subeerlbers lines.

3 shows the 1ncom-

'Se'ri.el I:m. 377 990‘.5", o

ne switches 111 the establishment of connec-
tions. .

office Spemal selective switches, such as the

ling mechanism for eentrollmtr the selectwe '
eperetlon of these gwitches and also succeed-

55

There is also promded in the central

one. shown in Ifig. 2, for eztendmn connec-

tions to truek lines leadlﬂﬂ' to distant prwate

branch exchanges. ‘Nhen a subscriber in the
central office deeues to obtain a connection
with another subscriber local to the SaIe
office, he causes the positioning of the regis-
fers in aecordanee with the number of the

es;tred line.

60

65
These registers are then ef-
fective to control the selective operations of

the switches in the central officé to complete

the establishment of the connection. When

howevel a connectlon 1s desu“ed Wlth a sub-
scriber’s line belonging to a distant prwete

branch exehelloe, the record set up on the

0

'eontrollmn registers causes the group select-

1ng switches shown in Fig. 1 to select a trunk
le&dmﬂf to one of the epeelal switches in the
This switch is then operated

under the control of the tens register to se-
lect 2 level of trunks outgoing to the desired
private branch euhenﬁe
the special switch, in the selection of the de-

“sired level of the trurﬂke determines the set-.
register aseocmted with such

ting of a
SWI]LCh in eceordenee vmth the registration
which eentrols the switch in 1t.a eelectmn of
the level of outgoing trunks.

going to the private branch exchange, is

-:reprodueed on the register -individual to the
switch.
proper level of trunks operates automati--
cally to select an idle trunlk in the level lead--

The swmeh aﬂer hewno chosen the

| By this means
the tens Temstratlon which determmes the
'_seleetlon of the proper level of trunks out—

The movement of N

80

90"

ing to the final conneetmo switch 1n the

_prlmte branch exchange. This final con-
necting switch is then opemted under the
control of the individual register to select a
After having se-

lected the proper level of lines, the ﬁnal '

switch in the

private branch exehanﬁe 18
then operated under the control of the units
‘register of the register controlling mecha-

100

nism in the centr al office to eomplet,e the _

connection to the called line.

The selective switches used in ‘thig system .
and the register controlling mechanism for
eontrollmﬂ' eeld SWltCheS may be of the t‘ype |

105



showil and described in the peteilt to Po-
linkowsky No. 1,365,269, grzmted J anuary

‘”';~11 1921.

~ sation with a subsecriber whose line belongs

‘In the followin
the operation of the

detaﬂed description of
system 1t 15 assumed

that a:subscriber whose line termmetes mn

the central office, desires to hold a conver-

to a distant private branch exehange as for

10

15

example, the subscriber at substation 300.

In any well- known manner the calling sub-
- seriber’s line 1s extended by way of conduc-
~tors 101 and 102 to a first group selector

switch whose brushes are shown at 109
110 and 111. In the manner described in

- the above applleatlon of Polinkowsky, a

- controlling circuit switch 100 for the first

group selector switch advances its contacts

103 and 104 into position to extend the call-
‘ingline by way of conductors 115 and 116

to an 1dle register controlling mechanism.
The calling subscr iber then operetes his 1m-

" pulse transmitter to position the registers
130, 140 and 150, in accordance Wlth the

ealled Iine deswnatlon |
Since the call is one intended for a sub-

scriber’s line in the distant private branch

exchange, the brushes of the first group se-

30

lector 109 110 and 111 are operated under
the control of register 130 to select the ter-
minals 112 113 a,nd 114 of a trunk leading

to the Speelal switch in the central of ee'

When the test bmsh 111 encounters the test

terminal 114, a circuit ‘is completed from -
‘battery, wmdmﬂ of relay 243, contact 240
terminal 114,
‘brush 111, contact 108 of secuence switch

(1) of sequence switch 250,

100, moht hand high resistance winding of

".teet rela 107 to oround In paralle] to thls

40

-winding of relay 107.

circult a 01reu1t 18 also completed from bat-
tery through Tresistance 242, contact 241,

contact. 240 (1), to D‘reund ‘through the
Relay 107 energizes

“and elosee a low resistance path to crround

lay 126
contact 122 of sequence switch 120, closed 1 in

60

fundamental cwcmt for controlling

threuﬂ*h its left-hand low resistance wind-
ing and contact ‘and armature. Relay

~cuit for itself over its left-hand armature
‘and contact, mdependent oi sequence switch
contact 240. At the same time the brushes

109 and 110, by making engagement with

terminals 112 end 113 resljeetlvelyj close the

brush tmppmg operation of the switch.
This circuit may be traced from battery

through the winding of relay 252, contact
244 (1 to 2), terminal 113, brush 110 contact

106, conductor 117, wmdmo* of Steppmo re-
armature and contact of relay 125,

~ position 10, conductor 118, contact 105, brush

109, terminal 112, eont‘mt 245 (1 to 2) to
o*round ‘Relay 9592 becomes ener o1zed and
closes a circuit from ground throucrh 1S

of said register to battery

‘winding.

the

_releqsmo 1ts armature,

1,459,186 -

armature and front eontact contact 253 (1),

winding -of sequence - switch 250 to ‘battery
Eaequenee switeh 250 advenees_ﬂ o
from position 1 into position 2. . In position - -

2 of sequence switch 250 a 01reu1t 18 closed

through the winding of trip
spindle power mamnet 248, contact 255 (2 to

4), front contact and armature of relay 252

to ground.
the rotation of the trip Splndle to Seleet the.

-,'pl oper set of brushes.

and ﬂlmmd

from battery

The power magnet 248 causes

. When the trip spindle: is in its home p051-
tlon the interrupter brush 230 engages the

comparatively deep

engagement with each other at all times
while the trip spindle is away from its nor-
mal position.

other only

notch 233. The notch
233 1s so formed with respect to the remain- -
ing notches on the trip spindle element that 8o

blllSh 230 and contact spring 231 remain in

The contact springs 231 and -
232 are so disposed that they engage each
during the time that the inter--
rupter brush 230 is passing from one to an-
other of the comparatively shallow notches
in the trip spindle element. These shallow -
notches, of which there are ten, correspond 90
to the brush tripping positions of the switch.

65
70 -

- 75

At the time the sequence switch 120 of the
reglster controlling mechanism reached po-
sition 10 prior to the closure of the funda-

‘mental circuit, a cuircuit was established

45 |

from ‘eround throuoh contact 124, armature ]

and coma(,t of 1"e12w 126, lett- hand winding
127, armature and contact of re- . -
contact. 123 (10), contact 142 of
100

and oround. A o

of relay

lay 12(
the te:ms register 140 through the Wmdmo

circuit was also completed from battery

197 to omund at eontact 124. Rela, 127,

being dlﬁerentnl is not operated When both |
1ts WllldlIlO'S are energized simultanecusly. -
The remster 140, however becomes ener-

o1zed and moves Il om the po.e,ltmn to which

243 .' lt was a’dJUSted by th@ 0‘11111’10 subsembere

o _'becomes energized and closes a 100]11110* cir-

transmitter to the next sueeeedmn position.

through the right-hand winding of relay

105

110

When the master contact 141 of reglster 140
cloees between positions, the Jeft-hand wind-
ing of relay 127 is shunted out, permitting

tms relay

circuit of the right- hend winding of dif-

ferential relay 197. Relay
deenergizes. As the br ush trlppnw Spin-
dle leaves its normal position, a circuit is

closed from battery through the winding of

relay 252, contact 249 (2) conductor. 234

contacts 232
oround. This ecircuit ma,mtams the ener-

ﬁlmtlon of relay 252 and causes the ‘shunt-

to energize over its right-hand
When the fundamental circuit is
closed, as above described, the stepping re-
lay 126 becomes eneloued and opens the

115

127 thereupon 3
120

ing of Steppmo' relay 126. Relay 126, by |

cleses the above-__." -

and 231, and brush 280 0 ' .
125




140 to its mext succeeding position.
‘operation continues, the register 140 ad-

R O

10

Y
1 B

40

|"' .
wl, w
et |

~of position 23

o 1
wl

relay 263, contact 245 (2%) _
when passing out
antil after contact 240 has
closed. in position 8 to permit the energiza-

1,459,186

traced circult for-adva,nciilg the tens r_'egis}tei'
This
vancing one position for each deenerglza-
tion of stepping relay
sition 0 of register 140 a circuit 18
from battery _ _
quence switch 120, contact 121

closed.

. 1€ relay
and armature of relay 126,

TIn parallel to this

127,  contact ]
contact 124 to ground.
cireult, a

120 passes from position 10 into position
19. As soon. after the fundamental circult

is opened at the register controlling mecha-
nism, as contacts 231 and 239 are opened,
relay 252 becomes deenergized. The reirac-
tion of the

254 (2) for driv-
ing sequence switch 250 out of position 2
and into position 3. 'The tripping spindle

Thas thus been rotated to a position for trip-

ping the set of brushes having access to the
desired level of irunks as determined by the
setting of the tens register 140. '
ciple by

of controlling mechanisins of this type are

cet. in positions corresponding 1o the com-
plements of the diglts, 18 fully explained 1n

the British patent 1ssued to Western Electric
 (Company, Limited, No. 146,517,
Qctober 5, 1921. -

accepted

When sequence switch 250 reaches POSi-

tion 8, a circuit 18 completed from battery
_ » 249, contact 241, contact
240 (3 to 4), contact 269, brush 235, winding

through resistance

of relay 262 to ground. Relay 262 energizes
in this circuit. While sequence switch 250

is passing through position 2% a circuit 18
closed from. battery through the winding ot

-

contact 245 does not open

tion of relay 262, hence with relays 262 and
063 simultaneously energized, & locking C1T-

cuit is completed as follows, for the latter of

these relays: battery, through the winding

of relay 263, front contact and.right-hand
armature of said relay, front contact and-
armature of relay 262, contact 254 (3 to 4),

 back contact and armature of relay 252 to

60 -

tact 281, interrupter brush 230 to nd
Magnet 261 energizes and moves the
brush carriage away irom

grgund_ A ClI’CHlt 1S IIOW Q%tﬂbllshed fI'Oﬂfl
battery through the

carriage power magnet TC
and Jeft-hand armature of relay 265, con-
230 to ground.

position whereupon

above-traced circuit  for relay
‘brush carriage, 1In moving AWay n its
normal position, causes the tripping of the

‘ster reaches its normal position 0. In po- selected set o-f_brus_hes'282,,'288,"&11(1 284. R -

126 until said reg-.
through the winding of se-
quence § (10), con-~
tact 143 (0), contact 123 (10), contact and
“armature and left-hand winding of stop.
952, contact 244 (3 to 4), _
left-hand . armature - o1 relay 263, contact
. 230 to ground. - Re-
lay 252 becomes energized and completes a °

circuit 1s also completed for the
relay 125. Relay 125 operates to open the
tundamental circuit and sequence switch

srmature of relay 252 opens the.
- cireuit of power magnet 248 and also closes
~a circuit including contact;

The prin-
which the registers 130, 140 and 150

cause the setting

to ground.  The

position 0 1nto o
- position 0 to position 1, the master contact
winding  of . brush 291 closes and short-cireuits the left-hand

961, front contact

through 1ts right-hand

its mnormal

whereupon the brush 235 disen-
oages the home contact. . 269 to open the
262, The

lay 262, by deenergizing, opens the locking
. Relay 263 releases its
armatures and opens_the circuit of power
nagnet 261 causes the brush carriage to - -
Relay 263 also completes a circuit 7
the winding of relay
4), back contact and

circuit of relay 263.

from battery through

931, interrupter brush

civeuit from battery through the winding

r . .
] " . .
- . .
T - . b [} ]
L . ' -- ' a 1
' ' . A . '
- ) .& .

I ' \ ' .. . r

i . . '
4 . . ' L

] ' ' !
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30

of the trip spindle power ‘magnet 248, con-

dle power magnet 248 energizes in this cir- &

cuit and rotates forward to its normal po-

tact 253 (2 to 4), front contact and arma-
ture of relay 252 to oround.. The trip spin-

ey
- UJ
b k

sition. It will be noted that since the trip

spindle is provided with ten tripping
tions, 1t Wﬂlpass'through

'POSi- S
. a number of posi-
tions In 1ts restoration to normal, which 1s 99
the complement of the tens digit that serves

4o determine the selection of the proper set

of brushes 282, 283, and 9284 of the selective -

switch. - For example, if the tens digit is 6,

the trip spindle 1 rotating from this posi-

tion to position zero covers four positions,

‘the complement of 6. As will now be de-
‘geribed, the. trip spindle in passin
these complementary-;-positions'-j N |
of the individual register
990 in a position where it is later effective

o
o

&=

through
serves 1O

to determine the “brush-selecting operation .

of the final switch- in. the private branch : :

“exchange, 1n accordance with the tens digit. .
- When the contaets 231 .
‘closed in the restoration of the tripping -

spindle, a circult 18 completed from battery -

‘through the winding of register 290, con-

fact 958 (3), left-hand winding and back: '1' \

| 110
957 (8), conductor 934, contacts 232 and
231, to ground. In parallel to this circuit,
g circmlt 1s also ‘completed from battery

contact and armature of relay 259, contact

and 232 are first-

through the winding of coil 236, right-hand

winding of relay 259, contact 266 (3), and

thence to ground at contacts 231 and 230,
The relay 259 being differential, does not

ergized simultaneously. Register 290, how-

ever, becomes energized and adyv ances from
position 1. In passing from

~winding of relay 259. " Relay 259 thereupon 2 -
~ When = .

operates by means. of current flowing

winding.

operate when both of 1ts windings are en- "

120

contacts 232 - and. 231 again open as the. -

“brush 230 drops into the next shallow potch, s



g

wl

o normal
rupter-brush 230 engages the compamtavdy
«deep notch 233.

~ of contact 231 and brush 230, and the con-

Relay 292, by I'e?eaa‘tmr s
*‘111} S*‘)md@ pawur mag:-

ot
iz

r

2 mrcmt fo**‘ the 139ht hand wmdmﬂ of -

| relay 259 is o

- this relay.
232 and 231 com :ueu:g the
5. cuit for register. 2
~ position 1 nto pomuon 2. - This operation
continues until- the trip mmadle
osition at which time the. mber-

BN ' il

ned ’fo permit the releas sa of

above-traced  ecir-

saches its

TF 1""18 causes the separation

sequent opening of the circuit of relay 252,
armature opens

the uremt ou
net 248,

- Relay 252 by also

deencrf:r lflfﬂ o

~contact and armature of rda}? 262, Conta(:f

- ‘potential,
thmuﬂh tlﬁe winding of cut-off
- terminal

ﬁ!}
Ll

254 (3 to 4), back co,niact and a,lmatmﬂ of
~ relay 252 fo Gmund
~energizes and cai ases the rotation of .Lushes_
289, 283 and 284, ovef* the selected level of

'trunks 1n search OL an 1dle one thereof. The

5 engagement of test br rush 284 with test

| 'termmd 288 of an idle ‘trunk, which is

Powe I

the nresence of a h‘fﬂ battery
‘closes cireult from. battery
rel&y 287,
1 988 brush 2‘31 contact 277 (38).

identified by

~ left- hand high resistance” winding of test

IEEL IR
o 1

i
i

SWltCh 250 1n position 5, completes a

relay 264, to, ~<mm,11?ﬂ‘1
_!-_’ene,rﬂuﬁd and eomp ctes & substitute low
resist 11100 cirenis

- circnit of the power magnet 261 to

'i conta@t and 2
254 (3 to f‘i), back conmct and arlm.:tr e of

‘relay 252 to Sroumnd.

Relay

thro ugh

winding contact and .armamr “and
wind mﬁ of lay 262 to grcund. This ] low -
reswtance ath serves to refluce the po-

. tential on. ‘the mwluples of terminal 288 to.
~render the selected
‘switches. Relay 262 energizes and o pens the
st0p the
“winding of sequence switch -ﬂ5
and. armatun of 1elf1y o
ue%ence switch ‘350 moves
from position 2 into position 3. In position =~
110
ul?ed by means of a cn‘*emt closed at cen—_‘_[}_ o
”tact 341 (3 to 8).

trunk . busy to other

; ,‘.wh? 252 also completes
ttery throunﬂ the winding

bru h arrmoe.
a-clrcu 1t from bat

of sequence switch 250, back contact and
right-hand armature of relay 263, xront:_
arraature oi relay 262, COPL‘ICt

winee 1t may be desirable to use the trunk

Of the trunk line ! msy as 00N as oS-
ible. = To accomplish  this the suquence

from the sonrce of alteln tmﬁ (,ur?'eza‘t 237,
~ contact 268 (5), brush 283, termma? 286, con-

60
- relay 373, _

| - back contact and left- lmnd
- lay 872, conductor 302, terminal 2
282, contac.t 267 (5), Wmdmﬂr of relay 260,

ductor 801 rloht hand

372, Jeiu-hﬂnd winding of
303, resistance %(f)
m*matw*e of re—
285, brush -

contact of rel
condﬂnser

The nexec closure of eowtar-ts'

50, which advances from at

cult Elom IO
'ﬂwmld

'OF
dront contact fmri armatire
completes
a cn'uut irom batter ¥ lwmmh the winding
ot brush carriage powez ma onet 261, back

maﬂnet 9261 .
”n(‘

_' LOH}CS energized
) l.L‘C}l
{0 C.i.:.bb AN
contact ¢

Qrmnd “Oequence switch 250 advances from
- position 5 into position 6.
switch 250, relay 2592 is ener-
‘gized in a circuit from bqttm"gr through the
relay, contact 249 (6), back -
contact and armature of relay 259, armature
and contact of relay 279, right- h‘mfi Arma- -
ture and contact of rﬁlw 243 contact 274

('J- “0 14) to ground. The source of alternat- 100

of sequence

264 becomes. wwindi g of said

its 1"mht hand |
the -

~relay 373,

'_.(Q)ﬂ

380 to Ground

| uequenﬂe switch 250
: '.‘Uafs,ses tlmuﬁb POs ltIOIl 4 and 1nto pos1t1011 5.
I :-}_"
- lines interconnecting the central office and
the- pmvate bmnch exchange, as two-way
trunks, it is necessary
end

termmﬂ 286, brush 2 T
13), comntact and ﬂfmmmre of rela"y:"'ﬁ) T
79, contact 267 (6 o 13),
20

Leﬂder the dmtaﬁt |
crrentt E

mw ature and b ek
~ holding Cll"‘CHT‘L of relay 252.
‘releases its armature and
cuit including contact 254 (6) for driving

-sequence switch 250 out Gf POSltlon 6 zmd. R

-1‘,4-59,':!186-

‘battery and glmmd ehy 260 is mar-
‘1 '

es not

il ~ fed
&

nee 375 and conden
“ Vs {:

[
aly

s
-:.-L o
=
-

f‘fl

nser 308.

Lf rl I.LE'_'J iLfJ r;} {/Hlﬂ r;z‘ttl j
cusy fU“ IfiS if_ NN om. hﬂ,z‘:ta“r
smt:::.mu,, 504, feorita st 587

E _j 1 I' '

R Do ﬂfh

aronned. nehw 373 edthbﬂShes
el ] 1**"(*: ol its armaturs

e ‘ij 6” to battéry and

i ! r'}j “ O3

contact Wmdm o of
Iﬁmnﬁb the Umrlnm

2 cumii irnm ‘Lmim”'
np{:rt{?i— E}!} (1

sequence switeh 350
gm‘ﬂh&? for movin ey
rosition 2.
-m:‘:‘*wﬂl 1,-opens the test cond nlctm. 305 at
341, to render the. 131‘11?’11{ non-selec-
switches
1’1’1 position 2 of sequence switch
d resistance 375

this ._;,hqﬂmee switch into

4 4.
fﬁo‘?ltrﬂ ﬂL.

table ';‘5'3 3

1.
» I oy "\f“n-;'f'_'_._
1
{ﬂ. ""Liiij-
‘1

LO*"!(UWSL{ o and

shunted at conts u: ;5;9

ndl azmatmﬂ* of relay 260

In position 6

ope?a{e in geries with re-
Relay 373
branch exc ba:n“e - however,
908 o 10(3 king cir-
Te-
(1)5, "‘lﬂht Thend
winding and contact and armature. ot relay
C1r-
and

Relay Lw(‘ energizes and completes

O L Je]tly tS U tf}

are
Relay 2066 now. be-
and wmp]ﬂtﬂs a  circuil’
ﬂabt 137 b]’l“"(}uﬁh tﬂe Wlpdl‘ﬂw ()f Se-
1ten 250, contact 958 (a),-imn‘t' 90
to

70
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“equence gw teh ﬁ‘) 11 1*"-‘rvmﬁ. '

in the m:r ‘ltﬂ braic! LJ{' ax- .

NG current ;‘28! 19 dmw"r’lected at contacts

"267 and 268 to permit the deell"-"‘I'GIZ&LIOH Ot -

Re] 8y

373 opens the circuit of

1"%1‘1"}7 360 Whlch m turn deenergizes and

cioses a leGHlt rom b%tuel
, conty
ack Ccmtfw't

3 of sequence- S‘mwh 350, relay 872 15 ener-

Relay

- thr ouﬂh ‘the |
t 350

armatures and kompletes a -circuit “from

baftery through the winaing of relay 359,
contact 344 (3 to 8) front canmct and mht

hand armature of relay 372, condue 101" 01
283, contaet 208

winding of relay 2

brush 982 terminal 285, conductor 302, Iew- .
“hand arm ture and f]:ont contact of rdm,r,
'-.-___342 contact 345 (3 to. 8) to ground. Relay
""?f‘) energlzes in this circuit and opens the
259
compleues a clr- 12

Relay

mto poszttlon A

372 attracts its
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 With sequence switch 250 in position 7 and

the register controlling sequence switeh 120

in position 12, the units controlling position,

the fundamental circuit is closed as herein-
before described. Relay 252 attracts its ar-

mature and complete a circult including con-

tact 253 (7), for driving sequence switch 250
out of position 7 and into position 8. De-

tween positions 7 and 8 of sequence switch

10 250, a circuit is momentarily closed from bat-

tery through the winding of relay 272, con-
tact 256 (8 to 10), master contact 238 of
sequence switch 250 to ground. Relay 272

 remains energized until the sequence switch

1H

950 reaches position 8. The energization of

~ relay 272 opens the above-traced circuit for

20

~ coil 236, right-hand winding o1 relay 259,

29

relays 352 and 279, permitting these relays
to release their armatures. In
of sequence switch 250 and after the release
of the armature of relay 279, a circuit 1s
closed from battery through the winding of

contact 266 (8). armature and contact of
relay 279, right-hand armature and contact
of relay 243, contact 274 (5 to 14) to ground.

This circuit is closed slightly before the

 contact 258 closes in position 8. The differ-

30

ential relay 259, therefore operates and re-

mains energized to prevent the disturbance

of register 290 until relay 279 again ener-

~oizes to open the circuib through the right-

- 35

" fhrough the winding of sequence switch 350,

hand winding of relay 259.

When relay 352 deenergizes in response tG
the enereization of relay 272 in the central
office, a circuit is completed from batiery

contact 353 (3), back contact and armature

~ of relay 852 to ground. .Sequence switch

40

g
o

49

(0

250 moves from position 3 into position 4.

With sequence switch 250 in position 8 and
relay 272 deenergized, the above-traced cir-
et is closed for the energization of relays

259 and 379. Relay 352 completes a circuit

from oround through its armature and front

contact. contact 347 (4), through the wind-

ing of trip spindle power magnet 348, to

battery and ground. The trin  spindle

power magnet energizes and causes the rota-

tion of the trip spindle in the well-known
manner. When relay 279 energizes, with se-
quence switch 250 in position 8, the circult

through the right-hand winding of relay

959 is opened causing this relay to deener-

gize. As the brush-tripping spindle of the.
final connecting switch in the private branch

exchange approaches its first brush-tripping
position, contacts 355 and 357 are closed to
complete a clrcult including contact 349 (4
to 6), for shunting out relay 279. Relay 279
by retracting its armature completes a C1T-

cuit from battery through the winding of .
register 290, one of the two contacts 295 or

294 of register 290 dependent upon the posi-

" tion in which said register is standing, con-

tact 258 (8), left-hand winding and back

position 8

.
. . I. -
'1'-5..!!' .
. o,

ct_:mtaict and armature of _I',ela.y 259', 'arlnatu_re
and contact of relay 279, right-hand; arma-

ture and contact of relay 243, contact 274
(5 to 14), to ground. In parallel to this
circult, a circult is also completed from bat-

~ tery through the winding of coil 236, right-
‘hand winding of relay 259, contact 266 8),
and thence to ground at contact 274. The -

differential relay 259 remains inoperative
whereas register 290 energizes and advances
one position. In passing between positions

‘the master contact 291 short-circuits the left-

hand winding of relay 259 to permit said re-

lJay to energize. This operation continues

until the register 290 has been restored to 1ts

70

75

80

normal position 0, at which time the trip

spindle of the final switch will have ad-
vanced to a position for tripping the set ot
brushes having access: to the desired group
of subscribers’ lines. As soon, after the reg-

leases its armature, a circuit is established
from battery through the winding of se-
quence switch 250, contact 292 (0) of regis-
ter 290, contact 258 (8), left-hand winding -
and back contact and armature of relay 259,
armature and contact of relay 279, right-

hand armature and contact of relay 243, con-

tact 274 (5 to 14), to ground. A parallel

circunit is also completed firom battery

throuch the winding of relay 272, contact

956 (8t010),and thence to ground at con-
tact 274. Relay 272 operates to open the
circuit of relay 352 and sequence switch 250

energizes and moves from position 8 into
position 10. The next opening of contacts

00
05

100

355 and 357 after the energization of relay

272, causes the release of relay 352, which

completes a circuit from ground through its

armature and back contact, contact 353 (4),

winding of sequence switch 350 to battery

106

and ground. Sequence switch 350 advances

from position 4 into position 6.

- When sequence switch 250 leaves plosiﬁ_dn
8, contact 258 is opened' to

permit the de-

110

eneroization of relay 272. The above traced

circuit including relays 852 and 279 is then
closed.

‘Relay 352 attracts its armature and
‘completes a circuit from battery through the.
winding of the brush carriage power magnet

115

361, contact 346 (6), front contact and arma-

ture of relay 352 to ground. The magnet

961 causes the rotation of the brush carriage -

to advance the selected set, 'of brushes 332,

333 and 834 into engagement with the termi- 12
nals of the called line 300. For each set of

line terminals passed over by the brushes,
a circuit is closed from battery through the

winding of relay 852, contact 349 (4 to 6),
125

interrupter brush 306, to ground. ‘This cir-
cnit maintains the energization of relay 352
but causes the shunting of relay 279 in the
central office. Upon the first deenergiza-

battery through the ‘Winding-_ of relay 252:

tion of relay 279, a circuit is completed from

120

130

ister 290 reaches position 0, as relay 279 re- =



contact 249 (10 to 13), back contact and

“cireuit.

ermatule of relay 259, armature and contact
of relay 279, right- hand armature and con-

tact of relay 243, contact 274 (5 to 14), to

oround. - ThlS circuit maintains the energi-

zation of relay 252 but causes the shuntmo' g

of the stepplna relay 126 in the fundamental
Relay 126 by retracting its arma-

ture closes a elrcult for the advance of the

10

N
ot

umts register 150 1n the manner described

- in conneetmn with- the tensg register 140.

This circuit ‘may be traced from battery-
‘through the winding of register 150, contact
152, contact 123 (12) of sequence switeh 120,
contact and armature and left-hand Wmdmo .
of relay
126, to ground at contact 124. For each Sue-
ceedmﬂ closure of the interrupter brush 306,
relay. 24‘ 9. deenergizes to in turn cause the_
energization of the stepmnﬂ relay 126 to

and armature of relav

127, contact

cause the advance from position to position

of the units register 150. When register 150
Relay 279 by

reaches its 0 poemen which determme that
the brushes 332, 333 and 334 have reached

“the terminals 830 336 and 337 of the called

Iine, a circuit is completed from battery
thrmwh the winding of Sequence switch 120,

contact 121, contact 153 (0), contact 193

‘sition ‘while re

et
b1

(12), contact and armature and left-hand

winding of relay 127, contact and armatiire

of. rela,v 126, contact 124, to ground. 'The
sequence switch 120 advances to its next po-
lay 125 1s energized as above
described to open the fundemental circuit.

‘As soon, after the energization of relay 125,
o as reley 279 becomes enernued relay 959.
' -_.__.re]eeses 1ts arm
cuit from battery through the winding of

mature and completes a Cir-

sequence switch 250, eonteet 254 (10), back
contact a,nd ermeture of relay 952 to ground.
A circuit- 18 also completed from be‘tterv

| thmuou the wmdmﬂ of rels Y 279 convacy

256 (8 te 10), contact 2)4 (10‘ back con-
tact and armature of relay 252 to moend
Belay 272 opens Lheurmm ot ul 352
while eequenee switch 250 enunuee -and
moves 1mto position 12.  As 5007, _eftu the

energization of lel.;w 9(2, as the interrupter
hrush 806 is openei, 1e1e§r 352 deenergizes

and completes a circuit from battery through

the Wmdme of sequence switch 350, contact

Iine.-

' _thmunh posﬂ;mn

353 (6), beel{ contact and armature of relay
352 to nmum[ oequence switch 350 passes

'irom ees:ttlen 6 into position 8. With the

sequence switch contact 256 open in peezltmn

12, relay 272 is permitted to deenergize and

again complete a circuit for the enereueheﬂ
of relays 352 and 279. '

~“While the eequence switch 350 is paeemw
, & test is made to deter-
mine the busy or idle condition of a called
Assummﬂ* the line to be idle, full po-
tential is found on terminal 337 and 8 CIT-

mllt is closed from battery through the wind-
ing* of relay 371, terminal

f}‘}"'
(..J'L)'{

131 ush 334 |

winding of rehy 364 to ground. o

and closes a substitute circuit

'. throuﬂh its low resistance right-hand wind-
front contact end mrmeture to

dhis low resistance _path decreases .

tion- 10.

‘hand armature and contact of rela,y |
REIBV 252

becomes enemlzed and eempletﬂe a circuit

Sequence switch 950 leaves p081t10h 192,
fore sequence switch 250 reaches position 13,
relay 279 becomes energized in

1,459,186

contact 859 (7 )j left-hand hlgh I'esmta,nee
KRelay 364

cnerg Lﬁ(f‘

1ng mld
oround.
the potential on terminal 337 to render the
called line busy. In poeltlen 8 of" sequence

oround through the armature and back con-
t‘lCe of relay 860, contact 356 (8), winding of

“sequence switch 350 to battery and greund

for driving sequence switch 850 mte POSI-
“In leaving position 8,
switch 350 opens at its contacs- Jfﬂ the hold-
Ing circuit of relay 372.
ever, is energized in a circuit including con-

armature of relay 360.
position 8 to 10; sequence switch 350 opens

1ts contacts 344 end 345 to cause the momen-
tary deenergization of relays 352 and 279.

retreetmo' 1ts. armature com-
through the

pletes a circuit from bettery
winding of relay 252, contact 249 (10 to 13),

back contact and armature of reln vy 259

70

switch 350 a circult is completed from

N2

seguence.
S0
~This. lz'elz-,wj _how~

tact 356 (9 to 10) and the back eonteet and -
In passing from

armature and contact of relav 279, 1‘1frht-__‘-,

243,
contact 274 (5 to 14), to ground.

irom ground throuﬂh its armature and front

eentect contact 253 (12 to 13),
sequence switch 250, to battery. and r*rozmd

however,
series with relay 852 and opens the circuit of

relay 252. Relay 252, therefore, deenergizes
and sequence switch & 250 stops at posﬂ:mn 3.
- With sequence switch 350 in. position: 10,

wmdmﬂ of

Be-
100

and relay 352 energized, s circuit is com-
pletecl from nround throue*h the armature

‘and front contact of relay 35.;? contact 353
(10), Wmdmg of sequence e*mteh 350 to bat-

tery and ground for moving said sequence
switch into position 12. In peenﬁwn 12 ring-

ing current 1s epphed to the called line by '
'mefme of a circuit traceable from the. ring-

ing source 320, contact 366 (12), brush %w.,,
termmﬂ 336, OV{-)I the loop of the called line,

~and I*emrmno by way of terminal 385, brush
332, contact 367 (12), winding of reLw 360"
“When the cwlled -
‘subseriber 1*esponde by removing his receiver
from the switchhook, the maromﬂ relay 360
is energized in the usual manner and closes

t6 b%tterv and ground..

a circuit from battery through the winding

reley 360. Sequence switch 350 is moved
from position 12-into position 14. Sequence

-HU_

120

 of sequeénce switch 300, eonteet 354 (12), t{)
eround at the front. contact and armature of

switch 850, in leaving position 12,.opens the
circuit of Ieleﬁ 360 which thereupon deener-

o1zes. - In pos:ttmne 13 to. 15 of sequence
SWItCh 350, relay 372 1s memtemed ener-

130
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f:-'-"‘;- *

ries therewith.
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oized in 2 circuit 1110111c11n0' sequence switeh
When sequence switch 350

con‘tact LEIN
leaves p(}srtlon 12, contacts 344 and 345 are

opened to mnse the deenergization of relays
279 and 3
tme and comp] tes the above-traced circult’

Relay 279 1"916‘1868 1t arma-

for relay 252. Relay 252 (,ompletes a. clreult

~ from gv ound thrmmh 1ts armature and front.
wmmt contact. ‘303 (13
quence switch 250 to battery and oround

), winding of se-

Sequence switch 250 advances 1nto position
14 whlch is the talking position.

quence gwiteh contacts 946 and 247 closed 1
_position 14, and sequence switch contacts 367
and 363 closed in position 14, a through cir-
cuit is established from the first group se-
Jector, shown in Ifig. 1, to the called sub- -
Tﬂ;{mg battcry is supplied in
‘the usual manner from the central office and

SCI‘IbeI' s line.
the supervisory relay 368 1s energ1zed n se-

After the cohﬁrelszxuon 1’121; “been -
ple ted, the calling subscriber, by 1"eplacmﬂ

~ his receiver on the swmchh{)oh.} causes. the

“5

30

40

)

55

949 (1

release of the first group selector switeh in
the well-known manner.
by disengaging test terminal 114, opens the
holding circuit of relay 243.

oron .

through the vmdmﬁ of said relay, contact

tact 274 (15 to 18) to ground. The 1"{-3&,.3011
for energizing relay. 259 1S, a5 3
ently
from passing out of position 17 to render t

outgoing end of the trunk idle until t
Eﬂ"&ltbh at the distant end of the trunk has
reached the necessary point in it S restoration

Tor 1@11(]@1*111& fhe dlstant end ot saic trunh

:
idle. |

The ﬂ])enmn of the 1111@ clr cmt CANSES Lhe'
relay 368 in ‘the private branch
then closed from.

release oy
(1':@11{111% A circuit 1s:
lafl.iow Lhmufzh the winding of relay 360.

resistance 321, eonmct 376 (14), C(}ilt‘ltt and

~armature oi relay 368, pack contact and
armature of relay 852 to ground. Relay 2
360 becomes energized . and ”]OSQS a cireuif

from Dbattery fhmur*h the Wlndum of se-

quence switch 850, contact 354 (14), iront

65

- contact and. arna ture of relay 360,
GO

eround. Sequence switch 850
ilom pOQlthIl 14 into position 15,

ing sequence switch 350 out of position 15

amd into. position 16. In posmon 16, the

With se-_"
| ﬁ om battery, thmuwh the winding of relay

2, contact 578 (1() contact 322, Drush 323
80
power magnet 361 and also completes a cir-

cem—' |

The teost bmsh 111

Relay 243 re-
leases its armatures and comlzﬂeaes a circult
from battery through the winding of se-
quence switch 250, make before- bre k con-
tact of relay 243, contach 274 (5 to 14) to
Sequence switch 250 thereupon

. moves from posntlon 14 into pOSlthll 17. In.
position 17 of sequence switch 250, relay 252
becomes energizecd in a circuit from battery

7), baclk contact and armature of relay
259, armature and contact of relay 279, con-

will be pres-
seen, to hold the sequence switch 250
the

1e of the trunk

| Wmdll

adVﬂn ce% |

Rul&‘;

above-traced cncult 1ot 1elay 360 is amun’

closed through contact 376, and the Gontacts L
“and armatures of relays 368 and 352.  Relay
360 becomes energized and completes a Clr-
“cuit including cont%ct 354 (16) for moving
-sequence sw iteh 850 into position 17, _
cuit is now closed from battery thmuoh the

A clr- ¥

E. i

Wmdum of brush carriage power mfw*net

361, contact 346 (17),
ture of relay 352 to ﬂround

bacL contact and arma-
The brush car-
ylage commences to mmte and on. reaching

&)

its normal position, a circult 1s completed

to o*round Relay 352 opens ‘the circuit of

cuit from battery, through the winding of

“sequence switch 350, contact 3563 (17), front

contact and f11'mature of relay 352 to ground.
Sequence switch 350 moves 1nto p051t1011 18.-
~ In position 18 of sequence switch 850, a cir-

cuit is established from battery, thr ounh the

traced, through the winding of relay 279,

Relays 352 and 279 become energized.

“winding of relay 852, contact 344 (18), then%f- o
“over the trunk conductor as herembe{ore_ L
and 1eturmno to ground at contact 345 (18) T

EB— -

lay 352 by attracting its almqtme closes 2 -

circuit including sequence switch contact

858 for driving sequence switch ‘850 out of
The relay
attracting 1ts armature, opens the
cu“cul** of relay 059, Relay 252 releases its

1)081t1011 18 and into position 1.
279 by

‘95

armature and completes a circuit including

contact 254 (17) for movmﬁ' sequence csw1tch '-
250 into position 18. e . |

Tt will be observed that Sequence swrtch

1'"'00{ -

350, and f-:e(“uence switch 250 are advanced

c**1mul’t%neously* from their respective posi-
tions, 18 and 17.

Sequence S\‘FltLh 350, by

105

levmﬂ from posﬂtmn 18 into posmlon 1,

cpens the circuit of relay 372 and closes the

contact 341 to render the test terminal 324

line - selectable by switches of
the private br aﬂch em’:h nge.

other SW’ILChGo 1in the central ofﬁce

trunk ale Sin nultaneously released.

The Sequence:
switch. 250, in pa &,E}mq out of position 17
opens its umtﬁct 977 to render the test ter-
- minal 288 of the tumh line selectable to
By this
arrangement bhoth ends of the ‘two way‘_

110

With sequence switch 250 1 posmlon 18 a
cireult 1s closed . from battery through the

- of brush carriage power magnet
61, back contact and amrmture of relay 262

convact 240 (18), ,contact 269, brush

2692 becomes energized and opens the circuit

of magnet 261 to Stop the brush carriage.
.Relay 262 also estabhshes a CII'CIII‘L from bat- _

“The brush carriage

- 120
'conmc" 254 (18), back contact and armature.
of relav 252 to eround. _
commences to ]omte and on reaching its nor-
to mal position, a circuit is closed from bat-"
t(ew) through resistance. 242, ‘contact 241 120
(18 B
360 releases its armature and. completes a 235, Wll’ldlllO‘ of relav 262 to ground.

circuit including contact 356 (15}, for driv-

Relﬂy N

130
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_"ef relay 252 to ground.-
250 Lhe1 eupon edveneee mto its nermel p051 |

| _' '_t1011 1.

tery throuﬂf‘h the Wmdm@ of sequer- ce switch
250, back eohta ¢t and armature of relay 263,

"EIOIﬂt contact and .armature of relay 262

contact 254 (18), back contact and emmture

Sequenee switch

1t wﬂl noer be essumed thet the {:aued

" line 300 is busy at the time its terminals are
tested by
~ being the case, a reduced potential exists on

test termmel 337 and relay 864 does not re-

- gelve euﬂimem current to ettmct its arma-.
tulm
through position 7. Since relay
MAalins deenemued a cireuit is elesed {IOIHI

the. final selector switch. This

: t.}t}q

switch. ‘passes

864 re-

' 11611 eeqnence

- ‘battery i,hj_ouﬂ*h the winding of relay 360,

.-Relay
~ the circuit which would otherwise
~sequence switch 350 out of position 8.

- ‘resistance 321 contact 376 (7 to 10), baek:
‘contact.and ermemre of relay 364 to ground.

360 attracts its armature and opens
drive

"'-':-_-'.'Sequence switch 850, therefore, comes to

| 30

“remain closed to-
.'“deenerﬂ*lmtlon of relay 279.
- 1S therefore not energized in the manner
- above described and sequence switch 250

rest in position 8 end contacts 344 and 345
prevent the momentary

The relay 252

which has just advanced into p051t10n 12,

remains in this position. A e¢ircuit 1s there-'_
upon closed from ground through the in-
terrupter 278, contact 239 (19)? primary
- winding of the tone coil 276, to bagtery
O'round - The interrupter 278 causes the

and

impression of a characteristic tone on the

~calling line which notifies the calling sub-

. eerlber that the called line is busy The

45

calling subscriber, replacing his receiver on

- the SWltchhook causes the release of the
~ oized in series with relay 279 and from this

first group selector and the censequent de-
pem‘t on the remainder of the disconnection

energization of relay 243. Relay 243 closes

- the: cmemt hereinbefore traced fer edvene-.l
ing sequence switch 250 out of position 12
and into. position 17. The opening of con-

tacts 267 and 268 as sequence switch 250

- leaves p051t1011 13, causes the deenerolmtlon

~of Lela
~cuit fmm ground throu oh its armature and

~ through contact 367 and t

=
) o

60

352. Rela, 859 cenmletes a, CIT-

the back contact
and armature of relay 364. Relay 360, at its

“armature and back contact, opens the hold-
ing circuit of relfw 372. Rele 372 veleases
its armatures to prevent the elosure of the
energizing circuit of relay 352 when se-
Re-
lay 352, therefore, remains deenergized and

- quence switch 250 reaches position 17.

- a circuit is completed from bettery through

~ the winding of brush carriage power mag-.
net 361, contact 346 (10), back cont tact and

“armature of relay 352 to oround. The

brush calrlege rotates end on reachmcr 1ts __

tact 878 (10),

1-,459,186

home. p051t1011 a circuit is closed frem bet-

tery through the winding of relay 352, con-- o

of reley 352

contact 322 brush 323 to
"'glound Reley 352 opera,tes and opens the

circuit of the power magnet 361 and also
closes a: circuit including contact 353 (10)
for moving sequence switch 350 into posi-
tion 12. TIn position 12 of sequence switch
- 350, reley 372 remains - deenergized to pre-'f- o
_Vﬂnt the energization

10 .; I

n 7%

series with reley 279. The relay 368 bemm' '

deenergized, however, a circuit is closed as
~above desm 1bed. for the energization of re-

Jay 360, mcludmg contact 376 6, contact and
mmeture of relay 368 and the back contact

and armature of reley 352. Relay 360 com-

pletes.a circuit including contact 854 (12)
for moving sequence switch 350 into . posi-

tion 14. In position 14, relay 372 is again

“energized by means of a circuit closed at _
“Contacts 344 and

contact 841 (13 to 18).

85

345, being open in this position however,

I'eley 352 1s still unable to energize 1n series

with relay 279. Relay 860 is again ener-

olzed in the clrcult traced and closes the 90 -,

01rcu1t including contact 854 (14), for driv- .

ing sequence switch 350
In position 15 relay

tact 353 (17), for moving sequence switch
350 into pemtmn 18. In p051t1011 18 of se-

1nto posﬂzmn 15,
360 deenergizes and
completes a circuit 1110111(11110' contact 356

for driving sequence switch 850 into posi-
tion 16. Reley 360 again energizes and pre-
pares a circuit as explemed for moving se-'
~quence switch 350 into position 17. I:e posi-
tion 17 relay 352 is again energized in a cir-
~ cuit over contact 378, conteet 322, brush 328.
Relay 352 completes a circuit mcludmg con-

100

quence switch 350, relay 852 becomes ener- . '

takes place as hereinbefore described.
_ The private branch exchange disclosed in

-thls system 1s assumed to hmre a capacity
-sufficiently large to utilize several levels of
trunks in the SWlteh at the central office.
~cordingly positions 4 and 9 of the individual
‘register 290 are assigned to the establish-

- back contact, and contact 353 (8) for driv- ment of connections to this-

1ng sequence switch 850 into position 10..
. In posmon 10 of sequence switch 850, relay
- 360 is energized by means of a circuit elosed |

_ particular pri-
vate branch exchange. The remaining posi-
tions from 0 to 3’ of register 290, in T‘izhlch
posrtlons contacts 220 end 291 ele closed,

105

110

Ac-

may e fzsewned to the estebhshment of

- connections to a smaller private branch ex-
- change requiring a compar atwely 'few levels

of trunhe 1 the switch.
“What is claimed is:

‘1. In a telephone exchenee eyetem a tele- - ,_
phone line, a selective. SW1teh 2, second se--

of

lective SWltCh SWlteh-

a plurahw --

“controlling remetere IMeans - controlled -
| eecordence with the setumg of one of said

controlling registers for operating said first
switch to “extend the telephene line to said

ﬂseeond SWltCh end means opereted 111 ec-

125

130 . .




- tion-of said second switch to further extend _ e ex _ o
SRR .- - phone line, a .selective  switch having
brushes and- a brush-selecting element, a

10

20

 Jective

- b
- |

30

40

~ said first switch, means for setting said ad-
ditional register in accordance with the

45

1,459,186

cordance with the - eXtent‘- of operation .f,o-f
said first switch for controlling the opera-
the telephone line. - -
- 2. In g telephone exchange system,. a tele-

phone line, a selective switch, a second se-
lective switch, . a plurality of switch-
controlling registers, means controlled 1n
accordance with the setting of one of said
registers for operating
‘extend the telephone line to said second
switch, means operated in accordance with

the extent of operation of said first switch
for controlling the selective operation of
said second switch, and means controlled in
accordance with the setting of another of
said controlling registers for further se-

lectively operating said second switch to

extend the telephone line. -
3. In a telephone exchange system, a tele-

phone line, a selective switch, a second se-
a plurality of switch-
controlling registers, means controlled in
accordance with the setting of one of said
5 reglisters for operating said first switch to

switch,

extend the telephone line to said second

switch, an additional register, means for

setting said additional register in accord-
ance with the extent of operation of said

first switch, and means controlled in accord-

ance with the setting of said additional reo-
ister for selectively operating said second
switch to further extend the telephone line.

4. In a telephone exchange system, a tele-

5 phone line, a selective switch, a second se-

lective switch, a plurality of switch-
controlling registers, means controlled in
accordance with the setting of one of said

registers for operating said first switch to

extend the telephone line to said second
switch, an additional register individual to

rst switch, and

extent of operation of said

means controlled in accordance with the

setting of said additional register for se-

~ lectively operating said second switch to

50

further extend the telephone line.

5. In a telephone exchange system, a tele-
phone line, a selective switch, a second se-
lective switch, a plurality of

- controlling registers, means controlled in

~ accordance with the setting of one of said
registers for operating said first switch to
- 55

60

extend the telephone line to said second
switch, an additional register individual to

sald first switch, means for setting said ad-
‘ditional register in accordance with the ex-

tent of operation of said first switch, and
means controlled in accordance with the
setting of said additional register for se-

lectively operating said second switch, said
last means being also controlled in accord-
- ance with the setting of another of said
i)

controlling registers for further selectively

sald first switch to

‘the telephone line. .. :
7. In a telephone exchange system, g tele-
phone line, a selective switch having
brushes and a brush-selecting ' element, a
second selective switch, a - plurality of

switch-controlling registers, ‘means con- = -

switch-

telephone line. =

- .II-| ! ‘F'Q

operating ._s.a'id-seéoﬁd ISiﬁitCh' to e;xtéﬁd,t?he .

- 6. In:a telephone éxchdnge s’ystem; a tele: - o

second . selective. SWltCh, A plurahty Cof

switch-controlling - registers, means. con-
trolled in accordance with the setting of

- one of said lregisters for opera,ting_- Sai,di o o
‘brush-selecting element to select a set: of
brushes, means for operating the selected

brushes of said first switch to extend the

telephone line to said second switch, and

means operated in accordance with the ex-

tent of operation of: said brush-selecting

8

element for controlling the selective opera-
tion of said second switch to further extend S

85

trolled in accordance with the setting of one

of said registers for operating said brush-

selecting element to select a set of brushes,

storing said brush-selecting element to its
normal position, and means operated in re-

means for operating '_the-ISelleCted-'Bi*USh'e'si_i'--:.'- .
~of said first switch to extend the telephone
line to said second switch, means for re-
05

sponse to the. restoration of said brush- .

- selecting element for controlling the selec-
tive operation of said second switch %o
Turther extend the telephone line.

8. In a telephone exchange system, a se-
lective switch, a trunk line, a second se- .
lective switch, means for operating said
first switch to extend a connection over said

trunk to said second switch, means for oper-

100

105
ating said second switch to further extend

said connection, means for rendering said

trunk busy at said first switch, means for
rendering said trunk busy at said second
110

switch, means for releasing said switches,

~and means operated during the release of

sald switches for removing the busy condi- |
tion of said trunk at both switches simul-

taneously.

9. Ina telephone_exchange ,s:ystem,'a”t'eléél- B
phone line, a selective switch having |

115

brushes and a brush selecting device, a sec-
ond selective switch, means for operating

said brush selecting device to select a set of
“brushes, means for operating the selected

120

brusheg ()f -the-_-ﬁl,st SWitCh o extend the
telephone line to said second switch, and

means operated in accordance with the ex-

tent of operation of said brush selecting de-
vice for controlling the selective operation |
of said second switch to further extend the -
‘telephone line. ’ ST T T

10. In a telephbne ”e.'};c};izé,nge _sy_s-_temz_,- 3-:}"

telephone line, a selective switch having

brushes and a brush selecting. device, a sec-

130

125
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ond selective s*mtch means for operatmcr f_opereted in response to the restoratlon of

~ said brush selecting device to select a.set of said. brush selecting device: for contrellmg

- brushes of said ﬁrst switch, means for oper- the selective operatmn of said second switch 10

 ating the selected set of brushes to extend to further extend the telephone line. .~ -

5 the. telephone line to said second switch, ~In witness, whereof, I hereunto subserlbe

- means for restormg the brush' selective de— my name t this 2nd day of April A D., 1890
vice to its. normal . condltlon, _end means- R LIPA POLINKOWSKY
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