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o J’ o all fwiwm. it MYy COncern: e
- Be'it known that I, Wimrram A. CHAPIN ,
a citizen of the United States of Amerma

T&U’ILLIA.M A, CI—I&.PII’{(
| | COMP‘&"J

PHIVATE ﬁ.UTOMATIG EKCI-IAN E

Applmatmn ﬁled Uctoher 24 1921

and a resident of Chicago, Cook Cou mnty, and

State of Tllinois, have 111ve11te& certaln new

and useful Impl ovements i Private Auto-

maim Emhanﬁes of Whlch the ft}llowmo 15

1O

AD

[automatlc exchanges in

2 spect catlon

The present invention relates to plwate
oeneral, but is con-
cerned more pflrtlcularly with exchanges of

‘thig character which are provided with code

signalling arrangements, whereby certain

Ppersons may be reached when they are absent
from their offices on busine
| partment%

s 11 obther de-
and the object bme'

aperatmn and more desirable ilom the

~standpoint of the user.

[

In order to explam the object .:.;bove set

forth a little more fully it may be said that
1t has been common practice heretofore to
provide a single code switch which has two
Seu.s 01 termm%ls

The so called calling set
ot these terminals is seized by an automatic

_'3w1tch under the control of a calling sub-

seriber’s calling device when a certain num-

-39

45

called.

ber 1s

cause 1t to send out the desn:ed code.  This

~code, 1t will be understood, 18 sent out over

a 011*(31111; onto which there may be multipled

~as many signalling devices as desired. When

%ubscmber hearg his code bemo sent out

ht mspon&q by dialling a certain other num-

ber with the result th:at an automatic switch

connects with the codc switch at the other
'The.

or so called answering set of terminals.
two subscribers then proceed to converse
with each other as desired. As long as they
converse, however, the code switch remains

tied up and cannot be used: by any one else.

According to the present mventlol how-

- ever, a plumhty of repeaters are prm?']_ded

~each h{:LVlIlO’ a set of calling and a
answering t(,rmmals and each bemﬂ* nor-

set of

mally connected to the code switch. Now

when a sul“*scrlbel who desires to send out

_"'the code of another subscriber dials a cer-

':..:t
ot

tain digit or combination of digits, one of
these l‘epe‘l‘ters is -seized at its C‘lﬂlllﬂ‘ set
of terminals and in response to the calhnfr

y stated is
~the provision of new and improved circuit
arrangements tending to make a code sig-
11&111110* system of this sort more flexible 111'

-'oJf the two buildings.

After this set of terminals is
selzed, one or two additionsal digits are di-
alled in order to set: up the code “switch and

Serlal Iﬂ‘o 509 97’4

wer.  Now as soon as the subscriber who

‘hears his code being sent out responds by
“dialling a certain dlglb or combination of
digits thls same repeater is seized at its

&n.:,wermﬂ terminals with the result that it

1S entlrely disconnected from the code switch

and the two subscribers are free to converse

with each other through the said repeater,

leaving the code sw1t0h free to be used by
any one else who desires to do so.

1t happe ns many tlmes that an establish-
ment 1s physically .
more parts, for example, an
establishment served by one private auto-

or otherwise divided

mto two or

matic exchange, or P. A, X. as if i1s com-
monly abbrevmted may comprise two build-

ings and in such cases it often happeuns that

there are certain persons who have occasion
to be away trom their desks but who do not

have any occasion to leave the building in

which they are employed, while certain
other persons may have business in either

necessary, when gendmg out a code of sig-

nals for a person who is absent from hls-
department but who has no occasion to

leave the particular building in which he is

‘employed, to operate the swnals n both

buildings and accordingly it has_.been .com-
mon practice under such circumstances to

place the signals in one building on one cir-
‘cuit and the signals in the other building
on ancther mrcmt the signals in one build-
mg being opera,ted by a code switch which
has its terminals multipled in certain bank
‘contacts, and the signals on the other circuit
being operated by a second code switch -
Whlch has its calling and answering termi-
nals muluphec
for operating

taneously a third code switch 1s ‘provided N
100

1n. ot her bank contac ts and
the two sets of swnals sunul

Whmh has 1ts calhno_ and answering termi-

1als multiplied in still other bank contacts _
Thls arrangement, while obviously more or
less S'LtleaCt(}Py from the stand point of

the subscriber, 15 wasteful in equipment and
1s further ob]ectlonable because of the fact
that a separate ANSWering number must be
assigned for each of the Lhree switches. In
the present case, however, this difficulty is

‘overcome by arranging the signals so that
'they are 9_;11 normally conﬁected onto one

i

This makes 1t un-

OF 01—110.&&0 ILLINOIS, ASSIGNOR TO AUTOMATIO ELL‘CTRIC'
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- __of the two wllowmo dlo*lts the code sw1tch..'
1s set up with the vesult tha;t the desired code
is sent out intevmittently in the usual man-
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2

~ cireuit and are consequently operated simul-

10

15
“tential is placed upon a conductor individual

taneously. In order to discriminate be-

tween one set or the other, separate groups
‘of repeaters are plomded from which the

common code switch may be controlled.

‘When the code switch is being operated
from a repeater of one set, all the signals
When the said

are operated snnultaneously
code switch is-being operated from a repeat-
er of a second group, a ground potential is
placed upon a conductor individual to this

~group which operates a relay in the code
- switeh to disconnect one set of signals; and

when the code switch is being operated from
a repeater in the third group, a ground po-

- to that group which operates a relay in the
code switch to disconnect the other set of

~ signals.
20

n 3) &mplésyste*n 1n Whmh there 1s only

~one set of signals to be operated, the repeat-

all the calling terminals
- peaters may be multipled 111t0 one selector
. multipled into another selector level.

ers are all in one group and consequently
f the various re-

level and all the answering terminals may be
In

~1nstallations, however, where there are two

30

40
~ explained in detail in the course of the
“specification.

‘invention which will not be

~or-more sets of swnals to be operated sep-
. arately or collectwely, it 1s necessary to

provide a separate selector level for the call-

ing terminals of each group of repeaters.

In all cases, however,. the answering termi-

nals of all the repeaters 1n the various groups

are multlpled into one common selector

level as 1t 1s not necessary to use any dis-

o crlmmatlon Whatsoever
' code -

in answermﬁ‘ )
There are various c:ether features o1 the

pointed out
specifically at this time ‘but which will be

Referring now to the dmwmgs compris-

-+ ing Figs. 1,2, and 3, when they are arranged
5 in order with the COI‘l esponding lines at the
“ends thereof in alignment, they represent
by means of the usual 01rcu1t diagrams a

~ sufficient amount of the apparatus In a sys-

tem embodymtr the principles of the inven-
tion to enable the invention to be thoroughly

~understood. In Fig. 1, there is shown two

subscribers’ lines, togethel with their asso-

ciated substatlons and 1ndividual line
- switches, and also two of the selector
* _.UW1tches to which the

cro
it

- switches have- access.

60

GO

individual Iine

Fig. 2 shows one of the repeaters Wthh 1S

normally connected Wlﬂl the common code
switch.

In Fig. 3 there is shown the code switch
ton'ether Wlth two signal circuits and theu:'

.-. Slo'nals S—3, 1nclus1ve

The substations A and A’ are of the usual

automatic type, having the usual sending,

signalling, and talkmn* - Instrumentalities,

~switch 1, K1

| 1,515,837

The line switches C and C” are mechanically
of the well known rotary type in which the
wipers have no normal position and move
in a forward direction only. The impulse
o. 3, which 1s associated with
the code switch K, 1s mechanically similar
to the line switches C and C’ but 1ts circuit
differs as shown.

The selectors D and D’ and also the code
switch K are automatic switches ot the well
known vertical and rotary type and accord-
ingly have their bank contacts arranged mn
horizontal rows or levels. 'The circuits of
the selectors D and D’ are identical with
each other and are of a well known type,
but the circuits of the code switch I differ
radically from the circuits of the selectors
as will be pointed out fully heremafter.

The repeater L, Fig, 2, as before inti-

~mated, 1s one of the repeaters which 1s used

to enable the common code switch to be dis-
connected and used over again immediately
after a wanted subscriber Tas answered his
code by dialling the answering number. The
circuits of this repeater are shown in full

and will be described hereinafter.

T'he apparatus, having been described
more or less in general, will now be described
In connection v*lth a detalled description
of 1ts operation. I or this purpose it will be
assumed that the subscriber at substation A
has called a certain other subscriber by way
of the telephone at the latter’s desk and
having received no response has released
the connection and decided to try to reach
the desired subscriber by sending out his code.
it will be assumed further that the code of
the man wanted 1s 45 which comprises four
rings or buzzes, pause, and five rings or
buz'?es Tt will be assumed also that this man
1s one whose business does not take him out
of the building in which he works and in
which the swnals S and S’ are located.

When the recelver 1s removed at sub-
station A, a circuit is closed over line con-
ductors 11 and 12 for the line relay 15 of
line switch C. Line relay 15, upon energiz-
1ng, places ground upon pr ivate normal CON-
ductor 13 at armature 21, thereby causing
the line of sub-station A to test busy to the
automatic switches which have access to it,
and also closing a circuit for switching 1eLw
14 and stepping magnet 16 in series; and
2t armature 20 connects the test wiper 93 to
a point between switching relay 14 and step-
ping magnet 16. The line switch C is now
oper ated in the usual and well known man-
ner to pick out an idle trunk line. Assum-
ing that the trunk line extending to the selec-
tor D is the first one found to be 1dle, when
the wipers 22-24, inclusive, arrive upon the
set of bank contacts in which the trunk line
comprising conductors 25-27, inclusive, ter-

ninates, switching relay 14 energizes in se-

ries with steppmg magnet 16, not having
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energized ‘before on account of being short
circuited by the ground potential which is
-present upon the test contacts of busy trunk

lines. Stepping magnet 16, however, does
not energize in series with switching relay

14 on account of its relatively low resistance

and correspondingly stiff adjustment. Upon

‘energizing, switching relay 14 disconnects

test wiper 23 from the point between its own

~winding and that of stepping magnet 16

and connects it to the grounded private nor-

mal conductor 13 at armature 18, thereby
making the seized trunk busy immediately
by placing a ground potential upon release

-

trunk conductor 26. As a further result of

~the energization of switching relay 14, it

~ disconnects the line conductors 11 and 12

~drom the winding of line relay 15 and ground

25

30

4D

respectively, and extends them by way of

armatures 17 and 19 and their working con-

tacts, wipers 22 and 24, conductors 25 and

27, and armatures 56 and 59 and their rest-

‘g contacts, to the upper and lower wind-

mgs of line relay 35 of selector D. Line
relay 35 now energizes over the calling sub-

sceriber’s loop and at its armature 50 closes
a circult for release relay 36. Release relay
30, upon energizing, opens a point in the
‘circuit of release magnet 40 and prepares a
‘arcuit for vertical magnet 41 at armature

52, and at armature 51 places ground upon

- release trunk conductor 26, thereby establish-
g a holding cireuit for switching relay 14

of the line switch C before the slow acting
line relay 15 has had time tc deenergize

sired set, of signals, thereby producing a cor-
responding number of interruptions in the
circult of hine relay 85. Xach time line relay

35 deenergizes in response to one of these

interruptions, it completes a circuit for ver-

tical magnet 41 as follows: From ground
by way of the resting contact of armature

- 58 and sald armature, armature 50 and its

~ the latter come to rest opposite the desired.
level of bank contacts. Relay 87 is energized

) “';l
o b

80

4D

resting contact, armature 52 and its work-

Ing contact, series relay 37, and vertical
~magnet 41 to battery. By the operation of
vertical magnet 41, the shaft and wipers of

the selector D are raised step by step until

in series with vertical magnet 41 and being

‘slow acting retains its armature attracted

throughout the vertical movement. Off nox-
mal springs 44, upon closing as soon as the
switch shaft is raised from its nmormal po-

sition, completes the following circuit for

stepping relay 38: from ground by way of

release trunk conductor 26, armature 53 and
1ts working contact, interrupter contacts 45
~of rotary magnet 42, off normal contacts 44,

and stepping relay 38 to battery. Stepping

relay 38, upon energizing, closes a locking

circuit for itself at armature 54, and at ar-

~mature 55 prepares a circuit for rotary mag-
net 42. At the end of the vertical move-

ment, relay 37, upon deenergizing, completes

the circuit of rotary magnet 42 at armature
53. Rotary magnet 42, upon energizing, ad-

vances the switch wipers 60-62, nclusive,

imto engagement with the first set of con-

tacts In the level opposite which they are

raised, and at interrupter contacts 45 opens

the circuit of stepping relay 88. Stepping

cuit of rotary magnet 42 at armature 55,
whereupon the said rotary magnet deener-
gizes and closes its interrupter contact again.

If the trunk line terminating in the first set
of contacts is busy stepping relay 38 is. en-

ergized again by way of test wiper 61 and

armature 57 and its resting contact with the

result that the wipers are rotated into. en-

~gagement with the next set of contacts.
1his operation continues until an 1dle trunk
line is . reached which we shall assume, is the
trunk line comprising conductors 63-65, in- -
clusive, and extending to the repeater E.

When the said idle trunk is reached there is

no circuit closed for stepping relay 88 and
switching relay 39, which heretofore ‘has
been short circuited, energizes over the fol- -

lowing circuit: from ground by way of re-

leage trunk conductor 26, resting contact of

cam spring 46 and said spring, switching

relay 39, interrupter contacts 45, off normal

-~ contacis 44, and stepping relay 38 to bat-
~ The calling subscriber may now manipu-

late his calling device in accordance with
the digit which it is necessary to call pre-
Pparatory to sending out a code upon the de-

tery. Stepping relay 88, however, due ‘to

‘its design and adjustment does not energize

1n series with switching relay 39. Switch-

ing relay 39, upon energizing, removes
ground from the armature of line relay -85
at armature 58; opens the test circuit and
prepares the holding circuit at armature 57, -
thereby placing eround upon release trunk

conductor 64 of the repeater E; and discon-
‘nects trunk conductors 25 and 27 from -the
upper and lower windings of line relay 85
and extends them by way of armatures 56
-and 59 and their working contacts, wipers 60

and 62, the bank contacts with which these

wipers are in engagement, conductors 63 and
65, and armatures 81 and 82 and their rest-
‘Ing contacts to the upper and lower wind-
1ngs of line relay 73 of the repeater E. Tine

relay 73, upon energizing over the calling

subscriber’s loop, closes a -circuit for release
relay 4 at armature 84. Release relay 74,

70

relay 388, upon deenergizing, opens the cir-
80

85

90

100
105
._11_0 B
115

120

upon energizing, places ground upon release

trunk conductor 64 at armature 87, by way

of the normally closed contacts controlled

by armature 93, and its own low resistance.

lower winding, thereby establishing a-hold-

1ng ¢ircuit for the switching relays of the

selector D and the line switch C before the

slow acting release relay 36 of the selector
D has had time to deenergize. This lower

130




lower winding

- of this holding
10
~ tact, to battery by way of relay 78.

| trunl{ conductor

15

to cause them to test bus

winding of reloase relay 74 is low enough to
allow the various test contacts nmto which:

release trunk conductor 64 is multipled to

remain sufficiently near a ground potential
The reason for
bringing the holding o*round through the
of release relay 74 will be
explained more fully hereinafter. A branch
“circult extends by way of
armature 97 to relay 77 and 1ts resting con-
hRelay
78, upon energizing, disconnects the release
87 of the answering set of
terminals from conductor 112 whloh to-
cether with conductors 111 and 113, is com-

~mon to all the repeaters of the various
groups, and connects it to relay 79 at arma-

ture 100, and at armature 101 disconnects
relay 77 fl"OIIl conductor 112. As a further

- 1"esult of the energization of release relay 74
‘it places ground upon conductor 112 at ar-

mature 86 by way ot armature 103 and 1ts

1o -
v

- 1"6‘1131110' con‘mct

* FAR) i
"1] Lk %\_.-

" In the code switch T* 1&1..-:&? 1923,

.upon energizing, in 1(,%139:11%@ to the phcmcr

of ground upon conductor 112, ovens a

"pom" in the circuit of release mwnet 123 at

| armature 147.

30 Tepeaters, all that are idle are made busy
at both their a,nswermg and calling termi-

for the puipose of illus-

1ng in by way
way of the 1eshnﬂ contact of armature 109

~SQince conductor 112 is common to @11 the

nals. Assuming;
tration, that ”ﬂle repeater K is one of the
other repeaters, the O‘I‘ound notential, com-
-of conductm 112, extends by

and sa,ld a,rmaturﬂ to the answering release

trunk conductor 67, and by the way of the

~ resting contact of armature 101 and said
40

armature, to battery by way of relay 77.
Relay 7 ‘“'7 upon energizing, places ground
upon the c%ﬂmg test conductor 64. Thlsg of

course, oceurs only 1n the repeaters that
“are idle.

To contmué with the. op eration of the re-
'peater E, as a result of the ground poten-

tial bemg placed upon conductor 112, a cir-

cuit is closed for relay 80 by way of arma-

ture 99 and 1its working contact and the

resting contact of a,rmature 105 and sald
armature. "Relay 80, upon energizing,

" closes a 10C1{1110 cucmt for itself at arma-

Lo
B =1 B

60

ture 107, and at armature 106 places ground
upon conductor 114, thereby 010,31110 a Clr-
cuit for relay 126 of the code switch T
which, upon energizing, disconnects the

.._qmnals 52 and S* at %rmature 151.

The calling subscriber may now operate
his calling dewce in accordance with the
first digit 4 of the desired code, thereby
producing a corresponding number of 1n-
terruptions in the circuit of line relay 73.
Each time line relay 73 deenergizes in re-
sponse to one of these 1ntemf*ul:)tlo:ﬂSﬁl 1t com-

pletes a circuit for vertical magnet 131 of

;mnl relay 71 to hattery.

1,515,837

the code switch F as follows: from ground
by way of armature 84 and 1ts resting con-
tact, armature 88 and 1its working contact,
armatire 104 and its resting contact, con-
ductor 113, resting contact of off normal
Eﬂj:}ll“ 135 and ; said spring, relay 120, and
vertical magnet 131 to battery. By the oper-
ation of vertical maonet 131, the shaft and
v'pa%‘ of the code switch I are raised step
DYy Qaep until the latter come to rest opposite
the desired level of bank contacts, which in
th}_c; case 13 -the fourth. The low wound
velay 120 18 energized 1n series with vertical
mafmet 121 and being slow acting retains
its armature attracted throughout “the ver-
tical movement, thereby nmmtammﬂ‘ 1ty
own civenit and that of vertical m‘lﬂnet 131
mtact after the off normal springs have
been shifted, as they do upon the first ver-
tical step. At the Cnrl of the vertical move-
ment, slow acting relay 120 deenergizes and
transfers the oper atlnﬂ* circult from the ver-
tical to the rotary maﬂ‘net

Tn the repeater E. it will be noted that
each time line velay 73 deenergizes 1t closes
s circuit for relay T1 as follows: from
oround by way of armature 89 and 1ts work-
mﬂ eontach. armature 85 and 1ts resting con-
tucf armature 95 and 1ts resting Conta.ct

Relay 71 however,
bemg f-“-t1ﬂ31§r acdjusted and having a lun*hly

ind 1(,‘L1w winding, does not energize as long
g armature 85 1S Vlbl'&tlnﬂ

The calling subscriber now manipulates his
calling device in- accordance with the sec-

-
1‘:}

ond .md last digit 5 in the desired code,

1emb} producing five interruptions in the
circuit of line relay 73 of the repeater I
Each time relay 73 deenergizes in response

to one of these inter ruptlona it closes a cir-

cuit for rotary magnet 132 ot the code switch
T as follows: from ground by way of arma-
ture 84 and 1ts resting contact, and thence

by way of the m"ewouslv traced circuit to

conductor 118, and thence by way of the nor-
nally open contacts controlled by off normal

spring 135, armature 141 and 1its resting con-

tact, resting contact of armature 146 and said
arn'nture, 1elay 121, and rotary magnet 132
to battery. By the operation of the rotary

magnet the wipers 157 and 158 are rotated

"111t0 eng acement with the fitth set of CON-

-ta.cts 1n Lhe fourth level. Relay 121 1s ener-
Oue{ 1n series with rotary m*wnet 139 and
being slow acting, retains its {1,.1‘1:1’1*:-11;111_'@ at-

tracted thronghout the rotary movement.

Upon energizing, relay 121 places a shunt
around the resting contact of armature 146

and saild armature at armature 143, and at
mmatme 142 closes a circuit for 1‘91;1\:' 122,

Relay 122, upon energizing, closes a lock-
ing urcult for itself at armature 145, and at
armature 144 nrepares a starting cirenit for
the 111161‘1‘11pter relays 127 and 198. At the
end of the rotary movement, relay 121 de-

70
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- emergizes; .opens. its ¢ own cu*cmt and that of
rotary magnet 132 rat_armature 143 so that
.any further movement of the S'leSCllbel S
- calling device will be ‘ineffective in operat-
§ ' 1ng:rotary magnet 182 ; opens the initial cir-

10

1,515,837

cuit of relay 122 at armatme 142, at the

-same time placing ground upon starting
«conductor 165 by way .of the working contact
-of "armature.. 144 and said .:uma‘rme
soon as .ground 1s placed upon starting con-

- ductor 165, a circuit is closed by way of the

i

resting contact of armature 152 and said
.~.a;rma,ture Tor relay 128.
energizing, closes .a circuit for relay 127 at
-armature 153. Relay 127, upon energizing,

Relay 128, upon

_.opens -the circuit .of relay 128 at almamle
152. Relay 128, however, belncr slow acting,

© retains.its ar nmtme attr acted for an interval

-after which it falls back :and opens the cir-
euit -of relay 127 at .armature 153.
127, being- slow acting, retains its armature

Rela,y

?attracted for an interval.-after which it falls

 backand closes the circuit of relay 128 again.

This .alternate .operation .of relays 197 and

925 _'[28 continues as:long as there is a ground

30

- 440

- first set of contacts.

_potential upon conductor 165. Each time re-

‘lay 128-energizes, in- addition to closing the
circuit-of rel:w 12(.,, it closes the circuit of

_stepping -magnet.162 of the switch I. Fach
time .magnet 162 energizes, ‘it attracts its
armature, thereby causing it to engage an-
other notch-on the associated ratchet wheel
which - drives the wipers 160 and 161. EFach
fme - steppmg magnet 162 deenergizes, the -
-associated -wipers 160.and 161 are advanced

into enﬂ*&ﬁement Wlth the 1’1ext set of b'ml{

contacts,
- The W1pers 160 and 161 are shown 1n the11 |

normal position and consequently as soon as
~the .magnet 162 :has renergized and deener-
‘gized -once the wipers are rotated onto the
As soon as this occurs

“a ground potential is placed upon the pick

45

~top-

up-  conductor 171 -which is multipled to the

"dEGDBTgIZGd &0'21,111, the WlpEI'S 160 and 161

-are:advanced into engagement with the sec-
cond sset ‘of “associated ‘bank contacts and a -
ground potential is placed mpon conductor
122 which is: multipled to the upper contact

Cafeachiset insthe-fourth.level of :the bank of

“the code switch K. Since the wiper 157 1s in

| -;3;{ 5

“engagement with ‘the upper contact of the

R theset “in 'the fourth level, the following

“eircuit Is closed : :from ground by way of
“wiper ‘161, the second ‘associated bank con-
ttact, conductor 172, the upper bank contact
of ‘the Hifth =set 2in the fourth level of the

~switch ¥, wiper 157, pick up conductor 177,

pmk .up' T@l&y 130, andlresmtance 129 to bat—

for 1tself at mmature 156.

rupter relay 128 operates again, stepping 70
magnet 162 causes 1ts armature to engage

- As

contact of each set of contacts in the
Mfifth level-of the code switch . Since the
.-;1W1pers 157 rand 158 are not in engagement
“with any contacts in the:fifth level thls does -
not:produce any result at this time. As soon
“as stepping magnet 162 has energized and

ing, operates the signals S and S.
relay 128 dﬂenelolzes, the signals S and S’
are disconnected and the wipers 160 and 161 -

tery. Upon 'energizin

at armature 155, and closes a locking circuit

As 500N a8 inter-

another notch on the associated ratchet

‘wheel and 1mpulsing 1ela,y 124 is energized

ltiple with stepping magnet 162 by
b

In' mu.
way of

armature 155 and its Woﬂﬂng con-

~tact, and closes a circuit for the signals .S
and 5 by way of armature 149 and its work-
ng contact and armature 150 and its resting

co:n_tact The signals 82 and S8,

howevm

‘are not operated because they are dlsconnect
ed. at armature 151 of relay 126. As soon as
interrupter relay 128 deenel gizes, stepping
magnet 162 advances the wipers 160 and 161

into engagement with the third set of con-
tacts and 1mpulsmo* relay 124 deenergizes

thereby opening the circuit of the s:tgnals S

and S’. The wipers 160 and 161 continue

to advance and the signals S and. S’ continue

to be operated - Untll the said wipers have

operated four tlmes o
As soon as the wiper 161 comes .into en-

gagement with 1ts sixth bank contact, the
_followmo circuit is-closed: from glound by
‘way of wiper 161, the sixth associated bank

pick up rehy 130
prepares a circuit for. 1mpulsmo* relay 124

70

80
85

Dbeen advanced into engagement with the 90
sixth set of contacts in their associated bank,

‘when the :signals S and S7 will - hmfe been |

95

contact, stop conductor 176, and resistance

129 to- battely It 1s: ev:tdent that when this

circuit is closed mhy 130 is short circuited.
‘Upon deenergizing

, relay 130 opens its pre-

100

viously closed lockmfr circuit and discon-

The next time interrupter relay 128 ener-

‘gizes, stepplng relay 162 causes its arma-
ture to be attracted but impulsing relay 124
18 obviously not operated. Steppmo mag-
net 162, upon deenergizing, advances. the
Wwiper 161 into engagement with the next
set of contacts, wheleupon a ground poten-

‘nects impulsing 1elay 124 at armature 155.

105

110

tial 1s placed on pick up conductor 177 and

pick up relay 130 i1s again operated. Ac-
cordingly the next time relay 128 closes a

circuit for stepping magnet 162, a branch

of this circuit extends by way of armature
155 and its working contact to impulsing

relay 124, and the sald relay, upon energiz-

115

When

120.__

are advanced 1nto ‘engagement with the

contact of the first set in each level of ‘the
bank of the switch F, but since the wiper

158 1s not 1n enc*aoement with any of these
contacts, pick up 1elay 130 1s not affected.
Interrupter relay 128 continues to :operate
| and the signals. S-and S" contmue to be .op- -

elghth set of contacts, whereupon ground
18 placed upon stop conductor 178.

stop ‘conductor, is multipled to the lower 125

This

130
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B ,e'ratéd" in the manner deseribed until the

wipers 160 and 161 come into engagement
with the twelfth set of associated bmk con-
tacts at which time the signals S and &’
will have finished sending ou‘t the second

~digit five in the code 45. As soon as wiper

161 arrives upon the twelfth contact the fol-
lowing circult 1s closed : from ground by

- way of wiper 161, the twelfth :zbssocmted -

bank contact, stop conductor 182, the lower

~contact of the fifth set in the fourth level of

15

20

po
it

{1
o)

make one half of a revolution.
‘noted that each time relay 124 energizes
to close the circuit of the signals S and &
it disconnects conductor 111 from ground
“and connects it to battery by way oi the
resmtance 136.
‘nected in serles with conductor 111 and ac-

: wmdmo

the bank of the switch F, wiper 158, stop

conductor 176, and resistance 129 to bﬂt‘tew
In 1"esponse to the closure of this oucmt

pick up relay 130 deenergizes, thereby dlS—
connecting 1mpulsmg 1‘ela,y 124. The wip-
ers 160 and 161 continue to advance with

the result that the code 45 is sent out by the

signals S and S’ each time the said wipers
1t will be

There is a conchnser COT1~

cordingly a momentary charge and dis-

‘charge through this condenser - is effected
This 1s done

each time relay 124 operates.
so-as. to apprise the calling subscriber of

'the, fact that the desu"'ed code 18 being se11t

The callmg SHbSCl iber after listening in

the receiver to make sure that he has made
' no mistake in operating his calling device

and that the desired code 1is bemﬂ Sent out,

may replace his receiver while W"thmg for
‘the called man to answer.
“ceiver-is replaced at substation A, the cir-
‘cuit of line relay 73 of the 1‘epeater K 1s
'opened Line rel%y 78, upon deenergu;m

~ opens the circuit of the upper winding of
~ release relay 74 at armature 84.

relay 74, however does not deenero 1Zze at

thls time for the reason that 1t 1s held up
by the current flowing through its lower
“As a further resulf of the de-
_‘;energlzatlon of line relay 78, it closes the
circuit ‘of velay 71 at armature 85.
71, upon energizing, disconnects conductors
_ 63 and 65 from the windings of line relay
- 73 and connects them to ground and to bat-

tery respectively, ring cut off relay
~1ng 1n serles with conductor 65.

Relay

72 be-

T111s how-
ever, does not produce any further Tesult

©at this time for the reason that there is
- no direct current circuit closed across the

conductors 63 and 65,

- through the established connection to the
bI'Id ed bell at the substation A. -

which extend back

When the called man hears his cdde bemo

-sent out, he responds by taking the receiver
off the nem est - substation Wluch we shall
“assume-1s the substation A’.
curs, the hne switch C’ operates in the usual

When this oc-

mg ground upon conductor 67 and extend-

Tower windings of back bl]dﬂe relay 76.

When the re-

Release |

160 fmd 161
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manner to extend the connection to an 1dle
selector, which we shall assume 1s the se-
lector D’ whereupon the line and release
relays of the said selector energize and pre-
pare the switch for operation In the usual
manner. - -
The man who hus been signalled, may now
mpnrﬁe the cnlling device at the Subqtatmn
A’ in accordance with the digit which 1t 1<
ecessary to call in order to answer a code, 7
me" ebv nroducmﬂ a corresponding number
0{ mt rruptions in the circuit of the line re-
The selector D’ now
1*:.1.;3_5@5 its winers to the desired level and ro-
tates them in the usual manner to find the
terminals of the repeater I&. The said se-
Jector will not stop upon a set of bank con-
tacts in which any of the other answering

70

'y |

&0

terminals are multipled for the reason that

they are all made busy at this time. When &°

the wipers of the selector D’ arrive upon
the cet of bank contacts 1in which the con-
cuctors 66-68, inclusive, terminate, 1t cuts
through in the usual manner, theleby plac-

)

g the connection through to the upper ancd
In
response to the placing of Uround Upon con-
ductor 67, a cireuit 18 elosed for relay 79 of
the repeater I& by way of armature 100 and *
its working contact. Relay 79, upon ener-

- |

CIZINY, disconnects oround from conductor
112 andl closes a 1001{111*0 circuit for itself at
o m;w 103.  The closmn of this locking
civewit establishes the usual holding circuit '’
im_' tm h@lﬁdm D’ and the line SWltc] s
As a further resnlt 01 tho enernlmhon O
relay 79 1t opens the Initial energizing ('11-

euit of relay 80 at armature IOJ. .and

armatures 102 and 104 disconnects the con-
ductors 111 and 113. When conductor 112
15 cisconnected at armature 103, relays 194

and 122 of the code %mt(,h IF and relfw R()

114

of the repeater I deenergize prov ided the

vqp s of the impulse switch T happen to 0

pe 1 normal position at this time. If they
are not 1n norimal position, there 1s a ground
potential upon conductor 159 associated
with the wiper 160, which ground poten-
tial extends dirvect to the 1elzw 192 and
through the working contact of armature
145 and said armature to relay 123 and by

1145

the way of conductor 112 to the winding

of relay 80 and as a result these three re-
lays are met;tmed energized for the time
being, and the impuise switch T continues
to operate and the code continues to be sent
out 1 the usnal manner until the wipers
‘reach the normal position
shown in the drawings, at which time %
oround 1s vemoved from conductor 159,

whereupon the three relays mentioned de-

energize. Relay 122, upon deenergizing, re-

129

moves ground irom conductor 1605 wl 1ele-
upon relays 127 and 198 cease to operate, 19V
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~Relay 123, upon deenergizing, closes the cir-
- cuit of release magnet 133 at armature 147.

By the operation of release magnet 133, the

~shaft and wipers of the switch F are re- -

8 stored to normal position in the usual man-

- ner, the circuit of release magnet 133 being
‘opened at off normal contacts 134 by the

switch shaft when it reaches normal  posi-
tion. - - |

‘0 Tn the repeater E, relay 80, upon do-

energlzing in response to the removal of the

~ground potential from conductor 112, re-

moves ground from conductor 114 at arma-
- ture 106, whereupon relay 126 of the switch
18 I deenergizes and connects up the sionals
- »% and S° again.,

~trunk conductors of all the other repeaters
20 and any one else who desires to use the code
~ switch ‘may do so. . |

Yo continue with the operation of re-

~peater I, as a result of extending the con-

25 back bridge relay - energizes and at arma-
~ture ‘96 disconnects conductor 63 from
~ground and connects it to the lead running
~to the ringing machine RM. Ringing cur-
rent 1s now sent out intermittently to 11ng
the bridged bell at the substation A.
- When the subscriber at substation A re-
~ sponds by removing his receiver, a direct
current bridge is closed across conductors 11

'_'350.

85 ductors 63 and 65 of ¢
upon ring cut off relay 72 energizes and

- closes the circuit of relay 75. Relay 75, up-

Ol energizing, ]

C1tself at armature 94, and at armature 93

40" places direct ground upon release trunk con-

~ductor 64 and opens the locking cireuit of
release relay 74. Release relay 74, however,

being slow acting does not deenergize im-
nediately.  As a further result of the ener-

45 gization of relay 75, it opens the circuit of
~relay 71 at armature 95. Relay 71, upon
~deenergizing, disconnects conductors 63 and
65 from the ringing machine RM and ring
- cut off relay 72 respectively, and connects
50

Tor release velay 74 at armature 84 hefore
“the said relay has had time to deenergize.

85 The calling and called subscribers may now-
~converse with each other as desired, the talk--

~1ing " circuits “being ‘outlined by the heavy
~conductors. I |
‘Referring now again to Fig. 3, it may be

“60 said that when it is desired to- operate the

ssignals S? and 83 without operating the sig-

‘nals S and %', a different preliminary num-
ber 1s dialled with the result that a repeater
18 seized ‘which is connected with the code

switch I by way of the multiple comprising ‘for seizing one terminal in‘the group to which -

115,

Fig. 1, the operation of the selector, 1 case”
a subscriber attempts to establish a connec-

“As a further result of the -
removal of ground from conductor 112 the
busy potential is removed from the release

nection to back bridge relay 76 the salcl

1dle tirunk they continue to

and 12 and consequently across the con-
he repeater I, where-

them to the upper and lower ‘windings of
line relay 73 again. Line relay 78, upon
-energlzing, closes again the imifial cireuit

I.!. “F —
] hall
- e

conductors 111-113, inclusive, and conductor

5. It may be said also that when it is de-
sired to operate both sets of signals simul-
taneously, a third preliminary called num-
ber 1s used with the vesult that a repeater:
1s seized which is connected with the code
switch If by way of the multiple which com-

prises _g-nly‘the conductors 111"—'—113-, 1neclusive.

Referring now - again to ‘the selector D,

‘"R

o
"-v-r{

tion with one of the repeaters associated

~with the code switch while a code 18 being

sent out will be considered. It will be re-
membered that while a code is being sent
out alil the release trunk conductors associ-
ated with the calling terminals of the varl-
ous repeaters are grounded. Assuming now
that the selector D is seized by a line switch

~such as the line switch C and that a digit 1s+ 8

dialled, corresponding to one of the' levels
in which the calling terminals of a group of

‘repeaters 1g connected, during the time that
~all the release trunk conductors are ground-
)

ed, the wipers of the said selector are ro-"
fated 1 the usual manner but not finding an

30

rotate until they .

pass off the last set of contacts, whereupon

the shaft operated cam 48 operates the
springs 46 and 47. Spring 46, upon being
operated, opens the circuit of switching re-
lay 39 so as to prevent it from energizing

at this time. Spring 47, upon being oper-
‘ated, connects the lead 49 with the lower

winding of line relay 35 and disconnects di-:

- rect ground therefrom. The lead 49 extends
‘Lo ground by way of the secondary winding
closes a locking circuit for

O

100 |

of a transformer which is associated with a

busy: signalling machine of any well known

type such, for example, as is shown in-the
United _
Jacobsen September 14, 1920.  Consequently
the calling subscriber hears a busy signal to

“States Patent 1,352,605, 1ssued to

mform him that he cannot obtain the. 'de-

The various features of the invention, hav-
mg been described and ascertained, will now

be_peinted out in the appended claims.

What is claimed is: -
1. In a telephone system, a common-gig-

nalling svstem, two groups of terminals con-

nected therewith and telephonically connect-
ed together in pairs, one terminal- of:each
pair being in one group and the other termi-

nal in the other group, a callnumber assigned

to one group and an answer number - gs-
signed to the other group, automatic switch-

g ‘mechanism controllable by a calling:sub-
~seriber in accordance with the call number

sired connection. When the calling sub- 110
~seriber hears the busy signal he may replace
“has receiver thereby initiating the release of
the connection in the usual manner, and call
again later. The operation of the selector _
D" 1s the same under similar cireumstances.

1120



B the call number ig ees&gned nmeans Tespon-

sive to said seizuve for making ail the tex-
minals busy except the termmel naired with

the seized terminal, means contr fﬂlahle there-
after bv the eellmo subscriber in accordance

with a predeter mined code for operating the

sald signalling system to signal the called

| subsember and automatic ewuehmﬂ mecha-

10

18

| Semm

nism ('01'1t1:'011ed by the called subseriber in
accordance with the answering number for
connecting with the calling subscriber by
~and making busy the idle terminal.
2. In a telephone system, a common sig-

-,-nalllnﬂ system, two groups ot terminals as-

sociated therewith and telephemeﬂly COT -
nected together 1n pens one terminal of
each pair 'bemg in one group and the other

terminal in the other grout}, a call number
- assigned to one group and an answer num-
ber assigned to the other group, automatic
_SWltehmo mechanism controllable by a call-

ing subecrlber in accordance with the call

‘number for seizing one terminal In the group

~ towhich the call number 1s eeelgned means

responsive to said seizure for making all

" the terminals busy except the termmal

30

paired with the seized terminal, means con-

"'trolhble thereafter by the callmo subscriber
in accordance with a

pr edetermined code
for operating the said signalling system to
signal the called subscriber, automatic
SWltChlIlD" mechanism eentrolhble by the

~called . subscriber in accordance with the an-

35

swering number for connecting with the
calling subscriber by seizing and making

- busy the idle terminal, and means responsive
to the last named seizure for disassociating

45

ated thereW1th telephone

‘numbers eeswned to said terminals, respec-
tively,

~ the seized terminals from the signalling sys- &
- tem and for making the remaining unselzed
terminals 1dle. |

3. In a telephone Syetem a comMmon sig-
nalling system, a pair of Lelmmals 28SOC1-
call and answer

automth switching meehemsm cCon-
trollable by a calling subserlbel 1 accord-

~ance with the call number for extending
a connection to one of said terminals a,nd

50

c DB

60

for making said terminal busy when -said

calling subscriber extends a connection there-

- to, means controlled thereatter for operatmg
the said signalling system in accordance with

a predetermined code to signal a called sub-
scriber, automatic ew1tehuw mechanism con-
trolled by the called subseriber in accord-
ance W]Eh the answer number for extending

a connection to the calling subscriber by

seizing and making busy 'the other of said
terminals, and means responsive to the seiz-
ure of the last named terminal for disso-

. clating beth terminals trom seld signalling

656

system. - o
4. In a telephone system ‘3 common sig-
nalling sytem, a plurality of oroups of sig-

‘nals end a plurellty of groupe of termmals

terminal.

1,515,837

assoeﬁeted therewith, a separate call number
agsigned to each of said aroups of terminals,
mlefhel group of terminals equal 1n number

211 the first named terminals, an answer-
ing number assigned to said last group of
tel,.,nmale 21l of said terminals being tele-
phomeellv connected together 1m pairs, one
terminal of each pal** being in the last men-
tioned group and the other terminal in one
of the other groups, antomatic switching
meehamem controllable by a calling sub-
scriber in accordance with one of the call
numbem for seizing one terminal in the
oroup to which the (}"111 number 1s assigned,

means vesponsive to said seizutre for mﬂunw

all the terminals m the several groups busv
except the terminal paired with the seized
means controllable thereafter
by the cellme, subseriber in accordance with
2 ]_:)I'@dBLGT mined code for operating the said
elgnmh system to signal the called sub-

riber throueh the medium of one of the
oroups of signals, the group of signals used
dependwo upon the call number used, and
automatic switching mechanism controllable

by the called subscriber in accordance with

the answering number for connecting with
the calling subscriber by seizing and mak-
ing busy the idle terminal.

5, In a telephone system, a common sig-
nalling system, a plulahty of groups of
Simnls and a plurality of groups of ter-

Tnals associated thercwith, & separate call
number assigned to each of said groups of
terminals, another oroup of terminals equal
in number to all of the first named terminals,
an answering number assigned to said last
oroup ot termunls all of said terminals

bemng telephomee]lv eonneeted together 1n

palrs, one terminal of each pair bemn' in the
last mentloned oroup and the other terminal

in one of the ether oroups, automatic switch-
ing mechanism controllable by a calling
subscriber in accordance with one of the call
numbers for seizing one terminal m the
oroup to which that “eall number is assigned,
means responsive to said seizure tor 1111111110'
all the terminals 1n the several groups buSV
except the terminal paired with the seized
terminal, means controllable thereafter by
the ealllnﬁ subseriber in accordance with a
predetermmed code for operating the said
signalling system to signal the called sub-
scriber thmuﬂh the medium of one of the
oroups of 81011‘118 the group of signals used
depending upon the call number ueed and
automatic switching mechanism contr ollable
by the called subscriber in accordance with
the answering number for connecting with
the calling subscriber by sel1zIng and mak-
ing busy the idle terminal, and means re-
sponsive to the last named seizure for dis-
assoclating the seized terminals from the sig-

nalling system and for causing the remain-
Ing unseized terminals to test idle.
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6. In a telephone system, JL common S1g-
nalling system, a plurality of groups of sig-
nals and a plurahty of groups of terminals

dssecmted therewith, a separate call number ¢

¢ csigned to each of said groups of terminals,
another csroup of terminals equal in number

to all the first named terminals, an %llswer—.

ing number assigned to said last group of
*Lermmels all of said terminals being tele-

phemeallgr connected together in pairs, one

terminal of each pair bemﬂ i the last men-

15

~all the terminals in the several groups.

20

“tioned group and the other terminal in one
01 the other terminal

ocroups, automatic
switching mechanism controllﬂ.ble by a call-

imng SLIbSCl'leI 11 aecorclence with one of the
c,all numbers for selzing one terminal in the

group to which that call number 18 assigned,
means responsive to said seizure for ma {mg
busy
except the terminal paired with the seized

- terminal, means controllable thereafter by
~the calhnﬂ subscriber 1n accordance with a

25

30

_pre(letermmed code for operating the said
signalling system to signal the called sub-

scriber through the medmm of all the sig-
nals in the several oroups 1n case a p%r‘tleuhr
call number has been used, and automatic
switching mechanism controllable by the

'ealled subserlber in accordance with the an-
swering number for eonnectmw with the call-

1nge subscriber by se1zing cmcl mmlmw busy
the idle terminal.

7. In a telephone syetem, a common sig- -

nalling system, a pair of terminals connect-

ed thereto telephone call and answer numbers
assigned to said terminals, respectively, au-

tomeuc switching mech anism controllable

by a calling subscriber in accordance with

the call number for extendmﬂ 2 connection
to one of said terminals and for making said
terminal busy when said calling ‘subscriber
extends a conneetmn thereto means control

'ewﬂallmo the eeljmo stibser:

by "the subscriber called for comp:
connection with the calling subscriber and
for again 1'encle1*11'10 said device idle respon-

paratus to be agmn U

__leble thefeefter by the eelllnﬂ subscrlber for

operating said 51gnellmg syst m 1 accord-
ance with a predetermined code to ‘signal a

called subscriber, automatic switching “Tnech-

anism contr ollable by the called subscriber
‘in accordance with the answering number
-_fm connecting with the calling Subserlberby
selzing and mal{mﬂ busy the other terminal,

anc meane responsive thereto in case the call-

mg subscriber has replaced his receiver for
ber.

8. In a Eelephone system,

subseribers’

Jines, a common signalling device accessible 5
switching devices
controlled bv a calling o subscriber for extend-

to said lmes automatie

da

g a connection to said device, for operat- -

ing the same to signal any subseriber and for

ers, and othu' automatic switches eontrollul

sive to said connection- being completed.
9. In a telephone eystem

1endu_ ing the Jevice busy to other subscrib- 60

Jeting a

..,:l.ll)SCI'lb@l& -
lines, a line accessible in common to all of

said subscribers’ lines, signal controlling ap-

paratus associated with said line, means for
seizing said . last line and for m%l{mﬁ' 1t busy
appa-
‘ratus and 0pe1 able thereafter for signalling

when Selyed means 1ncluding Seld

70

a called subscriber by means of a swnel"

assoclated with said last line, means Wher
the subscriber
counect writh

the

1ll]11ﬂ subscriber, and

mentioned line and for permitting sa,ld ap

sed to signal the _ealled

subscriber.

eby
signalled mey telephonically

‘means responsive ther-e‘{e for fr eeing the last _

80

In witness whereof, I hereunto subscribe

my name thle 19th day of O(,t A. D. 1921.

WILLIAM Al CHAPIN.
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