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To all whom it may concern:
_Be it known that I, Avrrep H. Dyson,

residing in Chicago, Cook county, Illinois,

~ have invented new and useful Improvements

10

19 _ . ! :
 to start an idle line. selector when a call 1s

in Automatic Telephone Systems, of which

the following is a specification. -
"My invention has special reference to
telephone systems wherein the lines are

divided into groups and a number of line |
selectors are -employed for each group to

select calling lines as soon as they initiate
calls. In such systems, the hine selectors are
preferably not constantly operating mech-
anisms and a starting conductor 1s used com-
mon to the lines of a group and 1ts selectors

| Iinitiated. -

20

An object ro-f the present invention is to
provide improved means for controlling the

starting circuit. It will be seen that the

starting means is a very important element

in such systems, since 1t 1s common to &

group of lines and all the iines must rely

~uponit. Ifsuch astarting conductor should

25

for some reason be placed out of service, no
calls from the line group which 1t serves
could be successfully made until the trouble
was ascertained and the starting circuit

 again put in service. By the present inven-
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tion, a plurality of starting circuits are pro-
vided with mechanism such that, should one
circuit be disabled, another will automatic-

ally, or without the aid of an attendant, be

connected into operative relation with the
lines and the line selectors. -

Another object of the invention 1s to pro-
vide means in an automatic telephone sys-
tem, employing line selectors to select call-

- m'lg lines, whereby it may be rendered feas-
ible, when at the conclusion of conversation

. .~the subscriber replaces his receiver, to re-

-lease all the selectors employed in the con-
‘nection. _ _ |
‘matic mechanism is employed to inter-

£b

In telephone systems where auto-

changeably associate first selectors with call-

ing lines by the removals of ‘the receivers at

!

in the connection are restored. In the

1

release all selectors by replacing his re-

ceiver, while the other subscriber, for ex-
ample, forgot to replace his.receiver, the

result would be, were not special means pro-.
vided to prevent it, that the line, whose re-

ceiver was left off the hook, would be auto-
matically connected with a first selector and
such first selector would accordingly be un-
avallable for further use until the recelver
was replaced at the connected line. By the
present invention, means are provided to
prevent the re-connection of a line, at whose
substation the receiver 1s left removed, and
consequently from being. connected with a
first selector when all the selectors employed

ent case, this i1s accomplished by locking the
cut-off relays of the lines over the line cir-
cuits, so that, as long as a line circuit remains
closed after the cut-ofi relay has once oper-

ated, the normal battery connection to the

line will remain open, thereby preventing

the switching operations; necessary to con-

nect a calling line with a first selector, from

taking place.

Another object of the_ invention is to pro-

50
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pres-
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vide 1mproved means for . preventing more .

than one line selector from causing 1its
wipers to enter the group ot contacts con-
taining contacts of a single calling line.

These and other features of the invention
will be more specifically referred to 1n the
following description of the drawings and
will be specifically pointed out in the ap-
pended claims. : -

In the drawings, Figure 1, consisting of
parts ‘1 to 4, illustrates in diagrammatic

form an organization of automatic telephone

circuits arranged to show one practical way

‘of putting the present invention into serv-

ice; Figs. 2, 3 and 4 are, respectively, left,
front and side elevations of a selector mech-
anism adapted for employment in connec-
tion with the circuits of Fig. 1; Fig. 5 1s &

off-normal switch combination of said se-

calling substations, if one subscriber were to ! lector; and Fig. 6 shows a detail of the

o

80
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top view showing a detail of the primary .
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primary magnet and the '!esoclated parts of
the selector.

5 matlc

Referrihg ﬁrst to Flﬂ' 1, whose sheets are
to be placed 1n consecutlve order from left

“to night, I show at C and C’ two substa-

. tiuas, each -associated by
with 1ts mdividual liae elrcult D at the ex-

10
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* The subscribers’ lines ma,y be divided into |

line limbs P, S

change; and at M and M2 I have shown
duphcete master-switch circuits; at E, the
circuits of a line selector; at F, those of a

first selector; at H, those of a second selector;

and at K, the 01rcu1ts of a connector. As-
suming a system of ten thousand sub-

scribers, there would be ten thousand sub-

statlons Jlike C and C’, each with its line.

- greups of one hundred, both as calling and

20

as called lines.

 are there preferably arranged in ten sub-

29

groups of ten contact sets each, according to
the tens value of the lines.
calling multiple terminals, 51, 52, 53, of one

The individual

~ hundred lines are grouped together in sub-
~ groups of ten contact sets each and are mul-

.30

- B85
. the sub-group. Kach sub-group of ten lines

~ tipled to the banks of a suitable number of

line "selectors, say, ten, each such line se-

~lector, as E, having wipers 56, 57, 58, adapt-
. ed for automatle adjustment When a call is

initiated to first select the sub-group includ-

ing theé calling line, and thereafter the in-

d1V1duel terminals of the calling line out of

has a pair of group contacts 54 and 55 which

40

45

are multipled throughout the line selectors
of the ten-line group.

illustrated arrangement, permenently linked

‘to a particular first selector I, so that there

will be as many first selectors as there are
line selectors. Each first selector F has be-

fore its wipers 110, 111, 112, a hundred mul-
tipled contact sets 113 114 115 of second se-
lectors H, which eontact sets are arranged in.

~ ten crroups of ten contact sets each, according
- to the thousands to which the secend selectors

are assigned, all in the usual manner.

- first selector F has its wipers first directively

~ tors of the wanted.thousand, whereafter the

e first selector is automatically operated to
55

adjusted to select a group of second selec-

pick out the contact set of an 1dle second

"selector of the group. The second selectors

80

64 separate group. before the Wlpers of a sec- |

‘H have before their wipers 1102, 1112, 1122,
- one hundred multiple contact sets 116, 117 '
118, of connectors assigned for cennectlens
) to the different hundreds of the thousand
- which
may be ten connectors for each hundred and

the multiple contacts 116, 117, 118 of the

selector serves. There

the . second

connectors for each hundred will form a

ond selector.
Figs. 2 to 6 inclusive, as well
as Fig. 1, are, to a celtaln e‘ctent dlagram-

| "Betfore the wipers 141,
‘nector K, are multiple contacts 9, 10, 11, of
‘the one hundred lines which it serves said

The.. called multiple ter-

minals 9, 10-and 11 will appear in the banks
of a smtable number of connectors K and

| able.

Each line selector E is, accordmg to the
~drive the ratchet and shait,

A :

. 959,485

usual manner directly adjusted to select the

group of connector contacts wanted, where--
‘after the wipers are automatically ad]usted

to select an 1dle contact set-out ot the group.
142, 143 of a con-

A second selector is in the

70

contacts being grouped according to the tens

value of the lines; as before indicated.
wipers of the connector are first primarily
adjusted responsive to directive. impulses to

ing the set of a called line, and thereafter

-secondarily adjusted responsive to like im-
to select the individual contact set

pulses to
of the called line, all 1n the usual way.

Fach subecrlber s line, as C, in addition

The 1

79

-select the sub-group of contact sets contain-

80

to the calling and called multlpl-e terminals

‘before referred to, has its line relay LR for

operation when a call is initiated to influ-

ence a master-switch M to start a line se-.

lector, E, to alter the electrical condition of

the individual calling multiple terminals -
51, 52, 53, to render them selectable; and

also to alter the electrical condition of the

group terminals 54 to rendér them select-
In addition, an operated line relay

86

90

grounds the multlple private called contacts

9 of the line at the connectors to render them

05

busy. The cut-off relay CO includes arma-
ture switches to deénergize the line relay

and has an energizing winding 12 energized

1n response to the selection of the line by a

Jine selector, and locking windings 13, 14,
with the battemes A, B bridged between
then.
mechanically the customary rotary shaft

The master—sw1teh ‘M may include:

100

with a rotary ratchet and a magnet M hav-

ing the usual armature-actuated
To the latter,
the wipers 27 and 30 are rigidly fastened
and are rotated in response to actuations of

the magnet M. Before the wiper 27, are a

set of contacts 28, each connected by a wire

44" with one of the line selectors I of the
group, the wires 44 being those over which
-starting impulses are tr ansmitted to the line

Before the wiper 30, are contacts
1135

selectors.
31, each connected by a wire 43 to a differ-
ent line selector, the wires 43 being em-
ployed to render 'the contact set 28, 31 of a
line selector busy at the master-switch. Be-
tween the contacts 28, are placed the con-
tacts 28, connected together and also con-
nected by a wire 29 with the contacts 31°

before the wiper 30, which contacts 31* are.

placed between the contaete 31. The wipers

27 and 30 are preferably always operated in

the same direction of rotation, no restoring

mechanism being necessary. end in practice .

pawl to

105

116

120

125

the contacts 28, 28, may form. a circle about

the axis of rotatmn of wiper 37, while con-
tacts 31, 81* also form a circle. about, the

axis of rotatmn of the Wlper 30.

“The mas- -

130
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ter-switch relay 26, When energized, grounds
the wiper 27 to start a line selector and said
relay 26 is common to the one hundred lines
of the calling line group, being <o rendered
by the common conductor 25 having one

hundred br anches, one to each line relay of._'

such line group..
Referring to the group relay 93 control-

li- g by its armature the selectable condition

10

15

20

25

£ the group contacts 54, each relay 23 of

a sub-group of ten lines is common to the

Sub -group, being so rendered by a conductor
24 having ten branches, one fo each lme ré-
lay of its sub-group.

The remaining circuit connections will be
best understood from the following descrip-
tien of operation, wherein it is assumed that
the line € is to be connected for conversa-
tion with the line €/, whose number may be
assumed to be 2345, it being assumed that at

the time substatlon C 1mitiates the call the |

apparatus 1s in the normal condition—that
iltustrated in Fig. 1. Subscriber C removes
his receiver, whereupon hook-lever 1 en-
gages 1ts upper contacts and closes a circuit
of battery B’ over the calling line, extend-
1ng through normal contact 22, hmb S, con-
tact 4, the magnet 1mpedance 2, the trans-

- mlcter, returning through contact 8, limb P,

30

'35
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normal contact 19, line relay LR, to ground
Armature 15 1s then attracted to oround

the called contacts 9 at the connectors, ren-

dering them busy. Armature 17 discon-
nects ground from multipled private con-

tacts 51 of the line selectors and energizes

the group relay 23 whose armature removes
ground from wire 49 and so from the group

‘contaects 54 at the line selectors, rendering

them selectable. By armature 16 relay LR
1¢ disconnected from the line and 100]«_5 n
series with the left winding of master-

switch relay 26, the circuit being traced

through heat- 0011 L', normal contact 35 to

' 'b&ttery The attracted armature of relay

49

26 grounds the starting wiper 27 of master-
switch M, eireuit being traced through the

‘engaged contact 28, wire 44, normal con-

tact 64, primary relay PR, to battery B2

Relay PR energizes and its armature 65

85

60

0 completes & circuit for alternating current

traversing the winding of magnet PM,

whose resulting actuations drive wipers 56

to 60, inclusive, in a primary direction, each

'aetuatmm brmﬁ‘mﬁ' the wipers 56, 57, 58
belew a dlﬁerent oroup of contacts 51 52,
53, and wipers 59, 60 to engage a suceesswe

set of contacts 54, 55. On the first primary

step, the PO mﬂtacﬁa are snifted to their

alternate positions, the shifting of contact

84 opening the inifial energizing circuit of

relay PR, so that thereafter said relay de-
‘rﬁeﬂ@is for its continued energization upon a
civeuit extendirg through attracted arma-
ture 66, through group wiper 59, and to

gl@ﬂl’ld aver suceasswely engaged group .

contacts 54 of non- calhncr sub-groups. Re-

lay PR will accordmgly remain energized
and magnet PM will receive successive actu-— _
atlons as wiper 59 1s stepped along, until

sald wiper engages the group contact 54 of -

the sub-group containing the calling line, at
which time, because of Tthe energlyatlon of
group relay 23, the encountered group con- -

“tact 54 will be on open circuit, relay PR will

deénergize, and actuations of magnet PM .
will cease, at which time all the wipers will

come to 1e5t the wipers 59 and 60 engaging

the group cont"a'cts.54 and 55, respectively,

“of the selected sub-group. -

The retracted armature 65 closes circuit 80
through contact 61, normal contact ‘74,

.through secondary relay SR to battery B*‘*
‘which relay energizes and, by armature 79

closes a circuit for alternatmg curremt -

through secondary magnet SM, which is al- g,
ternately energized and deenerglzed step- -
ping the wipers 56, 57, 58, in a secondary

‘direction to engage successive contact sets

51, 52, 53 of lines of the selected sub-group,
the wipers 59, 60 at this time remaining sta- ga
tionary. On the first. secondary step, the
initial energizing circuit of relay R is
opened at contact 74, because of the shifting
from normal of the secondary off-normal, SO,

switch -contacts on the first smmdary S’u‘:eﬁ» 95

of the line selector. Thus the relay SR
thereafter depends for energizing current
upon a circuit extending through its at-
tracted armature 78, thmugh contact 67, to -
wiper 56 and to ﬂrounds at suecessively en- q1g0
caged individual private multiple contacts
51-of non-calling lines of the selected sub-
group.. As soon as wiper 56 engages the

contact 51 of the calling line, such econtact =
will be ungrounded, because the line re- 195 .

lay. of such line is opemted Relay SR de-
energizes and its retracted armature. 79
opens the energizing circuit of secandary
magnet SM- so that said magnet remains
melt the wipers 56, 57, 58 accordmgly rest- 110
ng enﬁ‘agmg the contact set 51, 52, 53 of the
calling line. |
As soon as the relay SR first opiemted its

armatures 76 and 81 bridged the wires 84

and 85 so that the relays PR’ and SR’ at ¥ 115
energized. - When relay SR deénergized, the

| rela,y PR’, because of the make-before-break
- armngement at 76, had a substitute circuit
completed from battery A3, over wire 84, .
contact 57=-52, normal contact at 20, wind- 120

ing 12, to battery B’. Relay CO accord-
ingly energlzes and, by its armature 19, ex-
tends the circuit c}f relay PR’ over limb P,

‘through contact 3, upper contacts at 1, mag—.: .

net 2, contact 4, hmb S, wire 48, c&ntact 53— 125-'

58, z‘md wire 85 throu h relay SR’ to battery” -

B®. These Shlftlﬂgb in the clrcmt of relay'
PR’ occur without its armatures retracting.

The attraction of armature 20 of relay C

locks the relay to ground through Wn'e 46, 130.
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contact 51-—b6, a,nd contacts 67 and 78. The

‘opening of contact 21 deénergizes relay LR

and the left winding of relay 26. On the
retraction of armature 15, the grounded ar-

mature 20 is connected to multiple contacts

-9 at the connectors continuing the calling
line busy.  The private contacts 51 of the

14

18

25

“calling line at the line selectors are rendered

unselectable, as soon as the line is selected,

by the ground at armature 78, and- so con-

tinue while the connection exists.

Returning now to the starting of the line.

selector E, the shifting of primary off-nor-

mal contact 63 .on the first stép closed a

circuit from ground at 68, through normal
contact .75, resistance 7° (the common. wire

45 having ten branches, one to each line se-
~lector served by master-switch. M) ar
- _through the right winding of relay 26 to

20

battery through heat-coil A’.. The windings

of relay 26 are opposed and ‘the resistances of -
relay LR and of »* are so proportioned that
the core of relay 26 is substantially neutral

and its armature immediately retracts, un-
orounding the starting wiper 27. During

the secondary travel of line selector E.under

- the influence of relay SR, the neutralizing

~ circuit through the right winding of relay

30

35

926 is continued closed at armature 77 of re-
lay SR.  When the line selector K has com-
pleted its selection, the opening of contact

77 to deénergize the right winding of relay
.26, and the opening of contact 21 to de-
energize the left winding thereof, will occur

nearly simultaneously and the ‘armature of

said relay may remain unattracted, or 1t may 1 _
' - . | on the secondary travel of the Line selector, .

momentarly attract. _; s
On the first step of selector E, the closure

of contact 62 causes a flow of current over

40

~ the wiper 80, contact 40, the master-switch

45

wire 43, through the engaged contact 31,

relay R to battery, operating said relay,
whose attracted armature closes a circuit tor
alternating current through the motor mag-

net MM, which steps the wipers 27, 30, ro-

tarily step by .step. Obviously, as long as

‘the wiper 30 1s engaging successive grounded

~ contacts, relay R will remain operated and

- 50

the magnet MM will continue to drive the

“switch wipers. If the neutralizing of the

core of relay 26 fails to occur .scon enough

. to unground the wiper 27 before the master-

5o

switch wipers make their first step to engage
" a contact set 282 312, the relay s
tinue operated and the master-switch wipers

will con-

will engage the next contact set 28, 31; and

- if this contact set is that of an idle line se-

60

- idle line selector, and the wipers of the mas-.

1

lector, the master-switch. will come to rest,
“since relay R will become deénergized, 1ts

circuit being opened at contact 62 of the

ter-switch M will rest engaging contacts of

" such line selector, ready to start the same.
Should it by chance happen that the opening
of contact 21 and that of contact 77 occur, |

and |

- 950,485

one long enough after the other to cause
the .momentary attraction of the armature
of the relay 26, and if the wipers have come
to rest engaging a contact set 28, 812, the
only effect will be to initiate a stepping for-

ward of the said wipers to engage the next

70

contact set 28, 31. If this is an idle set, .-

the wipers will come to rest, as the attrac-

tion of the armature of relay 26 is. momen-

tary only, and ground will be removed from
wiper 27 by the time the wipers move one

step. If, as will often occur, wipers 27, 30

make only one step when contact 62 of a
started line selector is closed, thus resting
engaging a contact set 282, 31%, 1t may hap-

70

80 -

pen that, should the armature of relay 26

momentarily attract, circuit will be closed
through the relay R too short a time to per-
mit of a step of the master-switch wipers.

Tt will be understood that by adjusting the

various relays involved, the openings of con-

tacts 77 and 21 can be caused to occur so

close together that the armature of relay
96 will not attract' when a line 1s selected.
The present arrangement avolds the neces-
sity of very close adjustment in this regaid.
- As soon as line selector E initiated. sec-

ondary travel, the attraction of armature 80

of relay SR closed a circuit through contact

71, the resistance 7', contact 60—55, wire 50,
through the right winding of relay 23:.to

battery B’. The windings of relay 23 being

80

50

95

now opposed and the resistances » and 7’

‘being so proportioned that said windings

now substantially neutralize the core of the
relay 23, its armature is retracted, so that

106

the multiple group contacts 54 are unselect-

able. By this arrangement, should two line

selectors .be started and reach their group
contacts 54 of the same group, one 1mmedi-
ately after the other, only one of them will
move its wipers into that sub-group of line

lines in said. sub-group. In such case; the

inclusion of one resistance 7’ in circuit with -

the right winding of relay 23 will not de-
energize sald relay, since the fact that two

lines are-calling, which have contact sets in’

will have caused the inclusion of

sa1d gmu%), _ | _
el resistances 7 in: the circuit ot the

two paral

left winding of relay 23; and until both Iine

selectors have started to move their wipers
into that sub-group of contacts, there will

be'a preponderating current flow in the left
Tt will also be ob-- .

winding of relay 23.

1G5

contacts, unless indeed there be two calling

110
115

120

served that if a second calling line initiates N

a call before a first calling line has been se-.

lected by a line selector, the initiation of the.
second call will cause the re-operation of the

master-switch relay 26 to cause it to start an-

125

other line seleétor, since the opération of the

of relay 26 and greater current will flow 1n

second line relay will include its winding
in a branch of the circuit of the left winding
130
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sald win.ding than that flowing in ’[,ht::,'rigllt.=

winding of the relay. The starting of the
second Tine selector will of course include a
second resistance 7° in circuit with the right
winding of relay 26 and then the relay will

be neutral. Thus if several lines were to

initiate simultaneous calls, the relay 20
would - remain operated until as many lne
selectors had been started as there were call-
ing lines. Because of the circuit before

‘traced through substation C, the magnet 2 1s

now energized and its attracted armature
has withdrawn the retaining pawl from the

dial 7 so that-the same is now operable by

hand. To transmit the called number 2345,
subscriber C first rotates dial 7 clockwise
until two insulating teeth are below the
spring 3, and then replaces it, whereupon the

dial is spring-restored in a reverse clockwise

direction, the two teeth causing two momen-
tary breaks at contact 3, whereafter a tooth
at the extreme left of dial 7 causes one mo-

mentary break at contact 4. "A stud 8 1s
mounted on the dial so that when the dial is
in other than normal position, the stud 1s
moved free of the spring 5 and the springs

5, 6 are by their tension connected together

and to ground. The springs 8, 4 are there-
fore both grounded as long as the dial is oft
normal; and while two openings are being
produced at contact 3, each of which will de-

energize momentarily relay PR’, the relay

SR’ will remain operated by current over

limb S and through contacts 4, 6 to ground.
Conversely, when contact 4 is opened as be-

fore described, it will deénergize the relay
SR’, but the contact 3 will be closed and the

relay PR’ will remain energized by current
over limb P and through contacts 3 and 5—6

to ground. - -

The two deénergizations of relay PR’
transmit two carrent impulses from ground
through contacts 91, 88, 99, magnet PM’ to

“battery, and two primary steps of first se-

495

60

 closed on the first primary step, and through

bo

60

65

lector F are caused, the wipers 110, 111 and
112 being adjusted adjacent to the second
aroup of second selector contacts, terminals
of second selectors assigned to the second

thousand. On the’ subsequent deénergiza-

tion of relay SR/, a current impulse is trans-
mitted from ground through contact S9,
normal contact 92, 'contact 100, contact 102
of the primary off-normal switch which was

relay BR’ to battery, operating said relay

whose armature 107 connects 1its winding

through normal contact 104 with the private
wiper 110. Armature 108.closes a circut

for alternating current through secondary .
‘magnet SM’ and 'said magnet steps the !
wipers 110, 111, 112 step by step to engage
successive contact sets of the selected group.
Until that of an "idle second selector 1s.
reached, the wiper. 110 will engage sucees- | si _
sively ‘grounded contacts 118 and the relay I.selected group. By this first step, however,

BR’ will remain energized. As soon, how-

ever, as the wiper 110 engages the contact

113 of an idle second selector, such contact
will be disconnected from ground and relay
BR’ will deénérgize, the opening of contact
108 preventing further actuations of mag-
net SM’ so that the wipers of switch F will
remain engaging the contacts of the selected
second selector. The closing of normal con-
tact 107 will have connected ground through

70

7o

wiper 110 to the contacts 113 thus selected,

rendering them busy. The secondary oif-

normal contacts 99, 100 were shifted on the

first secondary step of-the first selector F' so

‘that magnets PM’ and BR’ were discon-

nected  from the upper and lower talking
conductors, which, throughout the drawings,
are indicated by heavily marked lines. The
subscriber C now actuates his dial 7 until
three teeth are below spring 3, and releases
said dial. As a result, three deénergizations
of relay PR’ - transmit three 1impulses
through contacts 91, 88, 106, 111—114, and

| primary magnet PM® to battery, causing

three primary steps of second selector H to
select the third group of conmectors of 1ts
thousand, being those assigned to lines 2300

80

85

90

to 2899. The. following deénergization of -

relay SR’ transmits a current impulse from
oround, through contact 89, ncrmal contact

92, contacts 109, 112—115, 100%, 102* and re-

lay BR?, and said relay initiates and con-
trols secondary travel of second selector H

to select contacts of an idle connector in the- N
_ 100
travel of first selector F, the detail of oper- .

same manner that relay BR’ controls the

ation of second selector H being apparent

99

from that given for the first selector, like

parts at H and F being given like reference
1056

scriber C now actuates his dial until four ™
teeth are brought below spring 3, and re-

characters with different exponents. Sub-

leases it. TFour resulting deénergizations of

relay PR’ transmit four current i1mpulses

{hrough contacts 111—114,1112,117, 121 and

magnet PM* to battery, causing four actu-

‘ations of -said magnet and four primary
steps of the wipers 141, 142, 143, to select

the fourth group of called line contact sets

9,10, 11, comprising contacts of lines 2341

to 2349 inclusive, followed by those of line
9340, zero being ten impulses. A following
desnergization of relay SR’ will transmit a
current impulse through contacts 112—115,
1122118, normal -contact 122, secondary
magnet SM* to battery, which magnet will
cause one secondary step of the wipers 141,

142, 1438, toward the edge of the contact
bank, but said wipers do not, at the conclu--

sion of this step, engage the first contact set

the wipers of a connector, after their pri-

mary adjustment, is always two secondary

steps distant from the first contact set of the

110

115

120

195

‘of the 'group, since the normal position of

130
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the secondary oﬁ‘—normal contacts 121, 192
‘are ‘shifted,—121 to engage its alternate
“contact, ‘while 122 is shifted sufficiently to

'- dlsengage its-normal contact, but not to en-

19

gage 1ts alternate contact, the latter occur-
ring only on the second: secondary step-of
subscriber. C

the connector The calling
now actuates hls d1a1 until five teeth are

brought below spring 8, and releases ‘it. |
The resulting five dcenerglzatmns of relay
PR” transmit five current impulses over the
before - traced path through -contact 117,
~thénce through alternate contact 121, nor-

~ mal contact 125, ma
16

ondary steps of the wipers 141, 142, 143, the

~ fifth step bringing them to engage "the con-

‘tacts 9, 10, 11 of the.called line C

wo Thereafter a deénergization of rela

, No. 2345.

- through alternate contact 122, normal contact

30

40

128 and lower windin
,, battery Be.

of test relay TR to
Relay

armature 134 actuates the locking
LOR, said relay
to ground at 124

relay

line be found idle, the rlnglng generator. |
will be connected to the called line to signal
- the substation. If the lme be busy, the ring-
‘ing generator will remain excluded and the
- busy interrupter I’ will be connected with
~__ the calling line, at whose substation the sub-
35 ‘scrlber will hear the busy
replace his receiver to disconnect the central
* ' _that the relay RR’ is held energized dmmo*.

Assumm first the called hne to be. 1d1e, _

its multlple contacts 9 will be in the condi-

signal and will

ce apparatus.

> tion shown, connected to the active side of
~ battery B®, through contact 15 of relay LR
~and Wlndmg 12.

‘The engaging wiper 141

s, on the atfraction of armature 183 of relay

45

-ing control relay

&5

j'batterj,;r Bs. -

called line to battery

TR, also connected to the active side of the |
‘Thus as soon as the attractlon-
‘of armature 128 of relay LOR opens the cir-
cuit of the lower winding of the relay TR,
said relay deénergizes, since the two .ends
. of 1ts upper winding are connected’ to the |
30 active side of battery B® and said relay TR
- deBnergizes..

As soon as this occurs, a cir-
cuit is completed from ground through ring-

- ture 20, connecting the’ ground through. re-

'_ -65

them busy.

lay RCR to the private contacts 51 of the
-;:called line at the line selectors, so rendering
The interrupter I a constantly_-
_ﬁrotatlng device, will now alternately ener- |
gize and deenerglze the generator relay GR,.
_-whose armature 140 alternately connects and
_disconnects the ringing generator with and | R

| HIEIIIIIBI‘

gnet SM* to battery,'
and said magnet causes five additional sec-
‘armature 135 actuates closing.
‘which, by armature 137, locks to ground at
345, _contact 124. Armature 138 opeus the cir-
transmits a current impulse over the before— :
- traced path through contact 118, thence-

R operates and its

called line.

- RCR, contacts 126, 133'
. 1419, 15, wmdmg 12 of relay CO of the
BS, and relays CO and
- RCR both operate, the former, by its arma-

. ,to

. 959,485

bell to periodically sound in the well-known
When -the called subscriber re- -

moves hlS receiver, hook-lever 1 closes a con-

| ductive circuit through the substation; and’
as soon as armature 140 1s retracted, a cir-’

70

cuit is completed as follows: from the active -
side of battery AS, through answering relay

AR contact 129, norrnal contact 140,

con-

tact 14210, hmb P, contact 3, the trans— |

‘mitter and upper hook-swﬁch contacts., 1m-
‘pedance 2, contact 4, limb, S
143, mductwe re31stance IR attracted arma- -
ture 130, to battery B®.

,energlzes the transmitter at substation C’

S, contact 11—
Th1s flow of current

for talking and operates relay AR, whose

relay CR

5

8¢

cuit of relay GR so that 1t remains deéner- .

gized, ringing current. accordingly  remain-
ing exciuded from the called line.

marked conductors to ‘substation (’,

the
calling and called portions of the talkmcf |

85
, Arma-‘*
‘tures 1386 and 139 complete the talking cir-
| cuit at the conn~ctor. and the two subscribers -
‘are now in conversation over a clrcult traced
| from substation C and over. the heavily
, by armature 127, locking |
The test relay. TR now |
proceeds to test. the called line, and 1f said-

circuit being united 1nduct1ve1y by the. con-

densers dat F.
It will be seen that when the called sub-

95

scriber answers and contacts 136, 139 are

closed, positive battery

at A® is, over the
called’ subscriber’s line, connected over a -
‘return circuit traced thr ough contacts 118—
1122, 115—112, and alternate contact 92 and
' -rela RR’ w1th the negative battery B2, so

conversation by current passing over the

“On the operation of rela RR’,
its armature 97 energizes locklng relay
LOR’ which, by armature 93, locks to

at 62.

~ As before stated When either subscrlber
replaces his recewer all the central office
. switches are restored to normal.
,_'that subscriber C replaces his first, the open-

ing of alternate contacts at 1 will deenerglze. -

Assuming

simultaneously for the first time, relays PR’
and SR’ and armatures 87 and 90 ere simul-

taneously retracted to close the release cir-
“cuit 83.

'through release relay RR? at F, contacts 90,
87, wire 83,

relay RR at E, to batter B2, and both sald'

Current will then flow from ground
contact 73, Tower winding

relays enercrlze Relay RR at. E, by arma-
ture 69, actuates relcase magnét RM by cur-

rent throuﬁ*h contacts 61 and 65 and said
magnet withdraws the’ retaining pawls of
‘]me selector E and its wipers and off-normal

105

ground at 101 and over wire 82 to O'round |

110

115.,_

of‘

120

125

contacts are automatically restored to nor-

‘mal. Relay RR, by armature 69, has locked
gnet -

ound in parallel with release ma

, and until the Wlpers are fully restored,
from the called lme, causmg its substatmn P at Whlch tlme the pnmary oﬁ-normal PO 130
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contacts are shifted back to normal, relay
RR and magnet RM will both remain actu-

‘ated. Duringrestoration, the talking wipers

57, 58 are held on open clrcult since arma-

ture 70 maintains relay Sk operated until

the wipers are free of the contact bank, as

hereafter explained.

Relay RR* at F, by armature 103, locks
itself in series with relay BR’, and magnet
RM’ is energized by current from ground
through contact 108, alternate contact 105,
and the winding of sald magnet to battery,

- the magnet bem(r then effective to withdraw

15

20

25

30

35

 armature 124, actuates release ma onet RM*

40

45

o0

35

60

65

over g _path traced as

the retaining pawls of first selector F, whose

wipers will be automatically restored at
“which time the -opening oI primary oﬂ’-nor-

mal contact 102 deénergizes relays RR? and
BR’. Before magnet RM’ can attract its
armature, however, a current impulse will
DPASS from battery B2, through alternate con-
tact 104, contact 110--—-—-113 contact 1012, re-
lease rela,y RR? of secand selector H, which

relay, by armature 103%, locks 1n series with

busy relay BRS. Current will then flow
from ground through alternate contacts 1082,
1052, release magnet RM3 to ba,tter'jr, and

said’ magnet withdraws the retaining pawls

of second selector X, causing its wipers to
be restored to normal at which time the |

opening of -contact 101> will deénergize re-
lays RR® and BR3. Before magnet RM?3
can attract its arinature, however, an 1m-
pulse of current flows from battery B3,
throughalternate contact 104%,contact 110>—
116, 119, release relay RR* to ground which
rela;v, b'y armature 123, locks itself a,,nd by

which withdraws ‘the retaming pawls of
connector K, whose wipers 141, 142, 143

‘thereupon restore to mormal, at which time

the -opening ‘of contact 120 of course de-
energizes the release relay RR®.
observed that .on the attraction of armature
124, the circuits of relays LOR and CR are

opened and said relays ‘deénergize.

it is assumed that. called subscriber €’ has
not yet replaced his receiver, the cut-oif re-

lav ‘CO of his line will still remain ener-
locked by current
follows: from the ac-
‘tive side of battery A, through winding 13,

oized, said relay being

alternate contact 18, hmb P, to the ralsed

hook-lever 1, retulnmg over limb S, -alter-
, and through wmdmg 14 to
B. The line relay..

m)t be energized.

nate contact 99
the active side of battery
LR can accordingly

When the called subscriber ‘C” replaces his

receiver, the opening of a conductive circuit

at the substation deénergizes windings 13,

14, the armatures . .of relay CQ retract, and _-

sh@uld the subscriber now remove hls Te-

ceiver, his line relay LK will operate and !

AR at K and relay

nected ~therefrom,
“through the lochmg windings 13 and - 14,
traced through alternate contacts 18 and 09,

said relay

Tt will be

Al-
‘though the wipers 141, 142, 143 have now
been restored o normal. and accordingly
‘disconnected Trom -the centacts 9, 10, 11, and

| cause h1s line to be selected by a line 58~
lector.

4

Were the balled subseriber ( to 1e lace

his receiver before the calling subscmber C,

the opening of the conductive circuit at sub-
station C” will deénergize answering relay
‘RR” at F. On the de-
energization of the latter relay, circuit 1s
'.sompleted as follows: from ground through

release relay RR?, closed contact 94, normal
contact 96, attlamed armature. 95 and over
wire 83 and contact 73, lower winding of re-
lease relay RIR to battel B2. The energiza-

tion .of these relays causes the restoration to

normal of all the central oflice apparatus in
the way just described. If it be assumed
that the subscriber C still has his receiver

removed, his relay CO will remain operated,

although line selector E has been discon-
because of the cireuit

Let 1t now be assumed that at the time the

connector I made connection with the called

line, said line was busy. In such case, the
private contacts 9 would be grounded. it one

of the several ways heretofore mentioned;
and on its initial operation, the relay TR

would be locked by current flowing from

‘battery B®, through the upper wmdmg of
alternate contact 133, contact.

1419, and to ground. Busy mtarruptel
I’ Would remaln connected to the upper
talking conductor at connector K and the

calling subscriber C would hear the busy
He would accmd |

51gnal In his receiver.
ngly replace his recelver, deénergizing re-
hys PR’ and SR’ and the central office ap-
paratus would 2all be restored to normal. .
Returning now to the master-switches M

| and M2, let it ‘be assumed that the idle line

selectox, for which the relay 26 closed a

starting circuit, failed to operate and start
‘to select the calhng lne.
contact 63 would remain open and current
fiowing -from ground

In such -case, the

would continue
through line relay LR, over wire 25, -left
Wmdmg of relay 26 and through heat-coil A’
to battery.

ed to engage its alternate contact. Omn the

closure of alternate contact 85, the bell 36
will sound to advise the central ofﬁce attend- -
ant that the master-switch M is in trouble,

while the closure of contact 87 will close a

‘circnit extending through mormal contact
34* to energize the relay 38, whose arma-
tures then cut out the master-sn iteh M and

This current would continue un-
til the. heat-coil blew, the heat-coils being .
proportioned .to. blow ‘after a definite time,
‘the contact 35 being then released to engage
the alternate contact, the release of contact
37, linked to 35, bemg simultaneously shift-

70

75

80

85
50
95
160
105
110
115
120_* '

125.

operatively associate thecircuits of master-

switch M® with the commen -conductor 25 :
‘extendihg to the line relays, snd with the

1360
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conductors extendin
Thus 1t the line selector fails to start, the
alternate master-switch is automatlcdlly cut

~ Into service and the other master-switch 1s

R

10

[¥5)

automatically cut out. Furthermore, should
any line relay hold its armature attracted
1) undue lenoﬂl of time, or should the arma-
tare “stick ? after the relay had its. circuit
opened, the heat-coil will blow and the at-
tendant will be notified of trouble.

- Suppose the line selector E starts and for
some reason sticks at some point in its oper-

ation without completing its selection: it
will be obvious that current wall contmue to

flow through both windings of relay 26 and
the heat-coil A" will ‘blowr and in this case.

also cause the connection in circuit Of the

 substitute master-switch and of the alarm

25

30

35

bell.

MM to contmuously rotate the wipers 27

and 80, the generator impulses will, after a
“certain lelwth of time, blow the heat-coil h,
at which tlme fllternate contacts 82 and 34 ~_
will ‘automatically close, the closing of 32
causing the bell 33 to sound, while the clo-:
sure of 34 energizes the relay 38 which op-
eratively connecta in circuit the substitute
“master-switch Mz2. -

- duty of the attendant, as soon as either bell

It will of course be the

sounds, to ascertain the trouble as speedily

as poss.ible and replace the blown heat- cotl-

with a new one, thus again cutting into cir-
cuit the regular - service master - switch M.
The master—swﬁch M# has heat-coils 2* and
AP similar to the coils A and A" of M, so that
if, what would be a very rare oceurr ence,

both master-switches should be disabled, the
fact would be at once advertised to the cen-

tral office attendant. It will be observed
that the wire connected to the wiper 30 of

- master-switch M is connected to alternate

5 contacts 37 and 34 so that, if the heat-coil

were to blow, the contact o-f the line selector

-_ ‘engaged by w1per 30 will be rendered busy

A}

before the wiper 30®. Thus a disabled line
selector, or 2 contact on which the disabled

;master—swrtch M rests, will be incapable of
the alternate master - switch.

selection by

 when 1t 1s cut into circuit.

L
]

80

65

step

Referring to the mechanical drawmgs
Figs. 2 to 6, the one hundred contact sets 51,

52, 53, which comprise the main sw1t(,h:
_b.;mk are arranged in ten vertically extend- -
ing groups of ten contact sets each, being
mounted before the wipers 56, 57, 58, as
shown in Fig. 8, as if extending through the

inner surface of a section of a hollow sphere.
Said wipers 56, 57, 58 are given their pri-
mary ad3ustment by being rotated step by

edge of the contact bank as viewed in IFig. 3,

e&,ch step bringing them beneath a dlﬁerent secondary oﬂ'-norma sPrmgs 18, T4, T5. A 139

g to the lme selectors. | group of confact sets.

Furthermore, should the relay R get |-
» out of order or have its circuit closed w1th.
~ the result that its armature stayed con-

tinuously ~ attr acted, thus causing magnet

from left to right beneath the lower |

950,485

]ustment is effected by moving the wiper
ends. acacent to:the bank upward, each sec-

‘ondary step causing them to engage a diiler- .

LI
wipers are supported by a primary sha,ft PsS .

‘and extend through said shatt, being pivoted

ent contact set. As shown in Fig. 2, the

at 209. The rearward extendmg portion of
the wiper mounting is provided. with a bear-

ing engaging the slotted wheel members 210,
free to rotate in the bearing. Engaging the _
slots, is an angular piece 208 fastened to

Their secondary ad

75

secondary shaft SS and sufficiently broad so
that it remains in engagement with the slots .

after any primary adjustment of the wipers.
The group contacts 54, 55 are mounted be-
low the contact bank ‘and their assoclated
~group wipers 59 and 60 are rigidly fastened
to the primary shaft PS and partake only

of the primary movements of the switch.
For rotating the shaft PS and thus effecting -

80

33

the primary adjustments of the wipers, a -
primary ratchet 225 1s rlgldly attached to

the shaft PS, as shown in Fig. 6. The driv-

ing pawl 202 adapted for actuatlon by the

armature of primary magnet PM; is ar-
ranged on successive actuations to. engage
‘successive teeth of the ratchet 295 and so

90

drive the ratchet, the primary shaft, and

the wipers 56 to 60 inclusive, rotarlly step-
by step. The pmmary ad]ustment of the
switch is effected against the tension of the

spring 213 shown in Fig. 4; and to prevent

95

back movement, the primar y retammg pawl -

203 1s. prowded After the primary adjust-

ment is completed, actuations of secondary

100

magnet SM will. effect successive thrusts of

its armature controlled pawl 206, which, en-

oaoIng successwe teeth of an assocmt/ed'a

ratchet cut in secondary shaft SS, drives
said shaft downward step by step, the sec-

105

ondary retaining pawl 205 holding the shaft
SS against back movement after each: step,
which would otherwise occur under the in-

fluence of the spring 214 linked to the sec-:
ondary shaft -SS by the lever 215, whose
long arm loosely engages a screw ‘inserted in.

the shaft SS. HEach downward step of shaft =

SS moves the piece 208 a
and the contact ends of the wipers 56, 57,

58 are moved upward to engage successwe

contact sets of the selected group. -
In Fig. 5, the

piece 200 is shown faqtened :

step downward __

115

to the shaft PS and carrying a stud 201,

which normally engages an angular exten-
sion of the primary off-normal spring 64, to .

s 61, 62, 63 are llnked o

which the other s rm

by insulating studs. On the first rotary step

i of shaft PS, the stud 201 frees the spring 64
“and the primary off - normal springs are

120

125

moved by their tension to their alternate =

p051t10ns
plece 211 normally holds in its raised posi-
tion an insulating spacer connected to the

‘As shown in Fig. 4, an angular
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piece 212, fastened to ,;eeendery shaft SS,
normally holds the arm 211, which extends
parallel with shaft S8, in its raised position.

On the first. downward step of shaft'SS, the ;

piece. 212 clears the piece 211, which then

drops down, allowing the eprmos 73, T4, 5

to be moved by their tension to their alter-

nate positions.
~with a tooth 226, adapted when the piece 211
dl‘OpS down, as deeerlbed to engage any ad-

~ Jacent tooth of the prlmery ratchet 225 to

~render ineffective the tension of the-spring
213 while the secondary shaft SS 1s being
restored to normal, as hereafter described.

 To restore the deeerlbed mechanism to

normal, 1t is only necessary to energize the

release’ magnet RM, whose armature 204 _ _ e
tlon ef said circult to connect said selectors

then engages a rearwardly extending por-
tion of the primary retaining pawl 203 and
rotates said pawl to free the primary ratchet
925, The pawl 203 has a projection 207 1n-
terlocking Wlth the secondary retaining
pawl QOo so that the described movement of
the prlmery retaining pawl 203 serves {o
also withdraw the eeeendery retaining pawl.
Thereupon the spring 214 1s effective to raise
the shaft SS upward until the piece 212
raises the piece 911 whereby the eecondery
off-normal contacte are. restored, and abuts
upon the lower surface of the ewﬁch frame.
Until this occurs, the tooth 226 remains in
 engagement Wlth the tooth of the primary
‘ratchet 9225. When the secondary shaft
“reaches normal, however, at which time the

W1pers are below the lower edge of the con-

tact bank, the tooth 226 d1sen0’a,ges ratchet
225 and the spring 213 1s effective to rotate

the primary shaft and the wipers of the
«witch - back to normal, at. Whldl time the

stud 201 (IF1g. 5) restoree the primary off-

normal contacts.
- The switch just. descrlbed whmh 1S epeelf
ically arranged to perform ‘the functions of
Iine selector E may also serve for first selec-
tor I, second ‘selector I, and connector I,

Hor ‘rheee latter ‘uses, however the group

contacts and group wipers are not required ;
and in the case of the connector, the wipers

will be so adjusted with respect to the lower .

edge of the contact bank as to be two steps
distant from the first contact set of the se-

lected group after the primary adjustment

15 completed, as already referred to 1In. con-
nection with the circuts. =
> -The various battery symbols, shown a8

having . the same pole grounded, may be a

‘single source of cm]ent 1f preferred, and
the various generator symbols, shown .in

__ eennectmn with the switch dI‘lVlIlO’ mafrnetq |
0 may be a single source. -
Obviously, the different fefltures of the n-

vention may be altered by the skill of the
engineer so as to be rendered adaptable to
systems other than those of-the specific char-

65 acter herein. deecrlbed and the eppended . lector, and means reSP(mswe to a. fellure of- 130'

‘The piece 211 is provided .

responsive to eurrent over

2

1 claims are intended to be of eeeioe sufficient

to cover such alterations and modlﬁeatlone

1 claim as my invention :—

1. In a telephone system, the combination
with an organization comprising telephone »
lines, and a circuit adapted to be influenced
responsive to current over any of said lines,
of a second like circuit and a switch auto-

.matically operated responsive to trouble in

said organization to substitute said second
circuit for said first- mentioned circuit in
sacl eroammtwn .

2. In a telephone system, the combination
with an organization comprising telephone
l1nes, eeleeterej starting circuit operable
said lines and
mechanism sensitive to the electrical condi-

mterchengeab]y with said lines, of a second

starting circuit, and a switch automatlcellv |

0perated responsive to.trouble in said organ-

-_Metlon to substitute said seeond elrcm‘t fer
sa1d first- 111ent1011ed mremt . seld organi-

zation. |
3. In a relephone system, the cembmetlon_ )

with selectors and means for starting the

same, of a starting circuit 0peratwe17 ASS0-
cmted with said seleetors second starting.

circult, and means reeponswe to disabling ef_
the ﬁ1 st starting circuit to automatically

connect into opers 1t1re relation Wlth said se-
lectors said second circuit. - |

4. In a telephone system, the eombmatmn _
with 'selectors, of a conductor for starting
the same, means for interchangeably asso-
clating said conductor with dlﬂgerent select-
ors, a eeeond starting conductor not in p—
eretlve relation with smd selectors, and ap-
paratus responsive to an abnormal cendltmn

of said means for antomatically connecting
sald sécond conductor into operative rela-
tion with said selectors. -

5. Ina telephone system, the combnmtmn
with selectors, of a conductor for distribu-
tively starting the same and operatively as-
sociated therewzlth a second conductor for
distributively etqrtmw sald selectors and in-
operatively associated therewith, means for
altering the electrical condition of said fir st

“conductor. in order to start a connceted se-

lector,. and an automatic switch operated
responsive to failure of said connected se-
lector to start to operatively dissociate said

Afirst: conduictor from said selectors and oper-

etnﬁ-:sly associate said Seeend eendurter there-
wit )

6. Ina telephone system, the combingtion
with selectors, of a conductor for distribu-
tively stertmo* the same and operatively as-
sociated therethh a second conductor fer
distributively star tmfr said seléctors and in-

operatively associated therewith, means for
altering the electrical condition of said first

conductor n order to start a connected se-

100
s
110
115
120

125
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ductor therewith.
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said connected selector to prbpe{'ly perform | ing the same, means for interchangeably
‘its functions serving to operatively disso-

ciate said first conductor from said selectors
and operatively associate said second con-
7. A telephone organization including tel-
ephone lines, line selectors to select said
lines, a master-switch common to said se-
lectors and lines operable responsive to cur-
rent over a line to start an idle selector, «
second master-switch, and automatic' means
responsive to trouble in said organization to

substitute said second master-switch for said

15

first switch. . -
8. A telephone organization including

- telephone lines, line selectors to select said
- lines, a master-switch common to said select-

20

ors and lines operable responsive to current
over a line to start an idle seleetor, a second
master-switch, a relay associated with the

~ first master-switch adapted to initiate travel

25

of a line selector, and means responsive to

an abnormally prolonged flow- of current

through said relay to operatively connect

sald second master-switch in circuit.

9. A telephone organization including
telephone lines, line selectors to select said |

© Iines, a master-switch common to said select-

ors and lines operable responsive to current

over ai line to start an idle selector, a second
nmaster-switch, a magnet for adjusting said

- first master-switch, and means -automatically

'35

40

operated responsive to abnormally = pro-

longed actuation of said magnet to opera- |

tively connect said second master-switch in
circuit. | R L
10. In a telephone system, the combina-

tion with an organization comprising tele-
phone hines and a circuit adapted to be in-

fluenced responsive to current over a line, of

2 second like circuit, a heat-controlled. con-
tact, and means responsive to a prolonged

flow of cuirent to change the .connection of

45

50

55

sald contact to substitute said second. circuit

for said first-mentioned cireuit in said or-
ganization. - e

11. A telephone system including tele-
phone lines, selectors, a starting ' circuit
operable responsive to current over a line
to Initiate travel of a selector to select said
line, a second starting circuit and a heat-

controlled contact automatically operated -

responsive to the presence of trouble to oper-

atively connect into circuit said second cir-

cuit.

tion with selectors,- of a starting circuit

- second starting cireuit, and.a heat-controlled

80

contact actuated responsive to disabling of
‘the first starting circuit to ‘automatically
~connect into operative relation with - said

-

selectors said second starting cirevit.

. 13. In a telephene system, the combina-

12. In a telephone s I'sllte‘m,'.the combina-

associating said conductor with different

selectors, a second starting.conductor not in.
operative relation with said selector, a heat-
controlled contact adapted to have its con-
nection changed responsive to an ahnormally
. prolonged current flow, and a switch auto-

matically operated by the changing of the
connections of said contact to connect said

second conductor to operative relation with

sald selectors.

14. ‘A telephone Sysfem including select-

ors, means for distributively starting said

selectors, a second means for starting said
selectors normally in inoperative relation

therewith, apparatus for causing a current

flow 1n said first means for the purpose of

70

5

| 301’: )

starting a connected selector, said current . -

flow continuing upon failure of said' con-
nected selector to start, a heat-controlled
contact adapted to be actuated responsive to
an. abnormally prelonged continuation of
sald current flow, said contact serving when
actuated to operatively associate said second
means with said selectors. -
15. A telephone system including select-
ors, a conductor for distributively starting
the same and operatively associated there-

85

90

with, a second conductor for distributively -

starting said selectors and inoperatively as-
sociated therewith; means for causing a cur- -
‘rent flow over said first conductor for the
purpose .of starting a connected selector, a

95

heat-controlled contact, means for actuating . -

sald ‘contact responsive to an abnormal con-

| tinuation of said current flow due to a fail-
ure of said connected selector to properly

100

perform its functions, and switch connee-

tions controlled by the actuation of said:
contact serving to operatively dissociate
said first conductor from said selectors and

operatively associate said second conductor
therewith. o | o

106

16. A telephone system in’clu'dihg sel_eét"ofs,- -

‘a conductor for distributively starting the
‘| same and operatively associated therewith, a

second conductor for distributively startin
sald selectors and inoperatively associate

therewith, means for causing a current flow

over said first conductor for the purpose of

starting a connected selector, a heat-con-
trolled contdct, means for actuating said

contact responsive to an abnormal continua-
tion of said current flow due to a failure of
sald connected selector to properly perform

responsive to a change in its electrical eondi-

120
its functions, an electromagnet adapted to
vith se _ _ .have 1ts electrical condition changed respon-
operatively dssociated~with said selectors, a | sive’ to the actuation of said contact, and .
' contacts controlled by :said magnet shifted : R
125

110

115

tion to.operatively associate said second con- . :

ductor with said selectors.

‘17.- In a telephone system, the co'mbi.n'iition |

with “terminal contacts arranged in groups,

tion with :_'selector_s, of a conductor for start- - n selector for selecting a group and then a

18¢




19

20.

29

30

35

kod

40

and means controlled by an ope

~contact, means 10
character of the respective group contact,

059,485

contact. of the group, a common or group

contact for each said group, means for alter-,
ing the electrical condition of a oToup con-

tact to cause selection of 1ts oroup by a se-
Jector, and means responsive to initial tra vel
of the selector to select a contact of the se-

Jected group to render the group conlact un-

selectable. -

18. In a telephone system, the combination
with terminal contacts arranged m groups,
a selector for selecting a group and then a

contact of the group, a common or group
contact for each said group, means for alter-

ing the electrical condition of & group con-
tact to cause selection of 1ts group by a se-
lector, and apparatus actuated by the se-
loctor on initiation of itg travel ower con-

tacts of the selected group to render the

oroup contact again unselectable.

19. I'm a telephone system, the combination

with terminal contacts arranged 1 groups,
a selector for selecting a group and then a

contact of the group, a conmmon or group:

contact for each said group, means for alter-
ing the electrical character of an individual
contact, means for altering- the electrical
character of the respective group contact,
ated selector
for first restoring the electrical character of
the group contact and then the electrical
character of the individual contact. |
00. In a telephone system, the combination
with terminal contacts arranged 1n_groups,

a selector for selecting a group and then a

contact of the group, n common or group

contact for each said group, means for alter-

ing the electrical character of an individaal
for altering the electrical

means controlled by an eperated selector for
first restoring the electrical character of the

~group contact and then the electrieal ehar-

acter of the individual contact, and means

rendering the selector ineffective to restore

oy
o

the electrical condition of the group contact
when more than one individnal contact of
the same eroup have their electrical char-
acters altered. = - o -
"91. In a telephone system, the combina-
tion with normally unselectable individual
terminal contacts arranged in groups, select-
ing mechanisms for selecting a group and
then a contact of the group, a common or

-oroup contact for each said gronp, said

oroup contacts being also normally ‘unse-
lectable, means for each individual contact

~ for rendering it selectable, said means also

60

1ng the group
 thereafter the associated individual: contact.-

being adapted to rvender the respective

group contact selectable, and apparatus op-

erated by a selecting mechanism for render-
contact - unselectable . and

92. In a telephone system, -the combina-

‘tion with normally. unselectable. individual
terminal contacts arranged i groups, se- |

‘connection

i1

lecting  mechanisms for -selecting a group-

and then a contact of the group, a comumon - 3
or ‘group contact. for each anid geroup, said.

iectable, means for each individual contact
for rendering it seleetable, said means also
being  adapted to render the " respective

oroup contact selectable, apparatus operated

by a selecting mechanism for rendering the
oroup contact unselectable and threreatter
the associated ndividual contact, and appa-
ritus effective by the operation of the means

oroup contacts being also normally unse- ..

70

75

- of a second individual contact of the same
oroup to render ineffective the operation of

gaid first-mentioned apparatus. 80

93, A telephone system including a tele-

phone line,

current over the line to initiate travel of
«aid mechanisin to select said lme, neans
independent’ of said line’s cireuit for dis-
connecting said mechanism from said hne,
and apparitus including a relay held. encer-
oized by current over said line to prevent
reoperation of the. starting cireuit on lis-
connection. o -

94. A telephione system inclnding a tele-
phone
Toctive mechanisin to select said terminals,
means for altering the normal electrical con-

by connection of said mechanism with said
terminals to render them unselectable, ap-

paratus independent of said telephone line

to disconnect said mechanisin from said ter-
minals, and means controlled by current
flowing over said telephone line SOTVING to
continue said contacts unselectable after dis-

ion of said mechamsm. - '

95. A telephone system’ including a tele-

phone line, an electromaguet individual to

said line, link-circuits, automatic mechan-
ism for interchangeably connecting said Ine
with an idle link-circuit, and means con-
trolled by said mechanism in its operation

to include a winding of said magnet and

said telephone line in cireutt.

96, A “telephone system including a tele-
phone line, link-cireuits, means normally
“adapted for operation responsive to currents

over said line to automatically cause con-

qection of an idle link-circuit to said line,

a cut-off relay coGperating with said means,
a circuit for operating said cut-ofl relay on
connection of a link-cireuit with said line,
and a contact controlled by said cut-off relay

‘when energized to connect its winding with

said line to hold said relay. energized by

omrrent over said line after said link-eir-

cuit is disconnected therefrom.

97. A telephone system including tele-
phone lines, line selectors for selecting sald

lines, -a line relay normally controllable re-
sponsive to current over a telephone line to

selective mechanism to sclect
“said line, a starting circuit responsive. to

85

90

[ine having multiple terminals, se-

95
dition of said contacts to render thenr se-
lectable by said mechanism, means eflective

100
105
110
115

120

125

130
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initiate travel of a line selector to select the | said line relay disconnected while _é‘_tirreht' |

. line, a cut-off relay serving to deénergize | flows in sald telephone line. | i0
said line relay -on selection of said line, In witness whereof, I hereunto subscribe
‘means for initially energizing said cut-off | my name this 6th day of January, 1909.
relay over a local circuit and thereupox R ALFRED H. DYSON.
locking said relay over said telephone line | Witnesses:” o -

~ whereby, after disconnection of said selector | Tromas H, IFEreusoN,

- from said line, said cut-off relay maintains - CaroLyNy Winrr,
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