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 This invention relates to signaling systems and
particularly to selective signaling o1 ‘gtations.
" The objects of the invention are to inecrease the
efficiency of selective signaling systems, to increase
the selective capacity, to decreasse the cost of the
equipment employed, and to provide for varying
the number of stations selectable over a line with-
out making expensive changes..or._additi’ons..-:
Heretofore systems have been used in which
step-by-step selectors located at different sta-
tions and connected by a single wire were selec-
tively controlled by code impulses to cause the
corresponding station to be signaled.- Systems of

July 9, 1907 to J. F. Webb JT. and 1,647,284 of
‘November 1, 1927 to J. C. Field. -
A feature of this invention 13 3 system of this
kind in which the stations are divided in groups
and with a small capacity single movement step-~
hy-step switch and associated circuit arrangement
for each of said groups and connected to & com-
mon line, and in which said switches may be se-
lectively controlled over said common line to cause -
any station to be signaled.. o

~ Another feature of this invention 18 2 system
whereby groups of stations in any combination
may be simultaneocusly signaled. o -
~ Another feature of the invention is a system
whereby siznal lamps at all the stations are vari-
ously operated while the line 1s engaged in signal-
the actual sending of the
code impulses the lamps are lighted once for each
impulse, during the pause between the
impulses of which the code is composed the lamps
ore flashed at a certain other rate. After the
code has been transmitted the lamps at all but the
called station are flashed at still other rates until
the selectors
normal when these lamps are extinguished while
the lamp at the called station is lighted with a
steady light until the called operator causes it to.
be extinguished. These various operations of the
signal lamps serve 1o indicate that the line Is

progress of the call, o
" Another feature of this invention is a system
whereby the lamps at all of the stations are
Aashed at a certain rate when the line Is acciden-

tally or otherwise held open or thereafter closed to positions is located a lamp such as lamps 20, 21,

22, and. 23 for jacks

cause the selectors to be operated off mnormal.
Means is provided in this connection for closing

the line or resforing the selectors to normal in

case the line has been held open and then closed.
This may he.-aﬁmmplished.. from. any station by

closing, opening, and again closing the line thereab

‘mal it may be restored to normal manually, and
station, this may be accomplished manually at
that station. - B

‘accompanying draw

- ,of Wires between o plurality of exchanges.
this general kind are shown in Patents 859,473 o1

These order wire _ -con-
“ductors each, terminate 1n jacks at a number of

change A they terminate in _
' H: at exchange C, in positions K and Lj in ex-

series of - _ _
tion comprises a single
the exchanges A to E. Line

“been indicated diagrammatically in the case of

indicating purposes during

in case of an accidentally open line and opening
and closing the line a second time in case of an
accidental opening and closing of the line. -

- Another feature of the- invention 1s a s_ys—tem_ '
whereby, if a selector has been operated off-nor- 6 -

if it is desired to actuate the selector for a com-
plete revolution and return it to normal at any

‘has been illustrated in- the

- This invention has be -
ing in connection with order -

Referring to the drawing, two order wires 1
and 2 have been shown extending from exchange 79

A to exchange E through exchanges C.and D.

s, which may consist of two-con-

stations or positions at each exchange. At ex-

positions F, G and 15

change D, in positions M and N; and in exchange

E, in positions O, P and Q. These positions may o
be located in ordinary switchboards used for -

maintenance service such as transmission test 80 |
boards, repeater boards or toll test boards. The

order wires and their corresponding jacks at - -
‘the various boards have been shown diagrammati~
cally except at exchange C where the jacks 5 and -
6 for lines'1 and 2 ' 1 K h
3 for lines 1 and 2 in position L have been shown

in position K and jacks 7 and 85 '

in detail. G e
The equipment in accordance with this inven--
line 10 extending through

nary telegraph channel connected at exchange A

to the positive end of the battery 11 and at ex-
ot all of the stations are returned to

change B to the negative side of the battery 12. N

Line 10 is lcoped through the common equipments

at each exchange which has been indicated by 95
boxes 14, 15, 17 and 18 at exchanges A, D and &

and at exchange C in complete details enclosed

| s in box 16. The connections between these com-
encaged and to enable the operator to follow the

mon equipments and the individual positions have -

equipments 14, 15, 17 and 18 but. shown in detail

hetween the cormen equipment 16-and the posi- -

tions ¥ and L. Adjacent to each jack in the
5, 6, 7 and 8 in positions K
and L. These lamps are employed for various
the calling of a posi-
tion as will hereinafter be described. -~

The calling of a particular position over this.

105

line 10 from any one of the positions at any one 110

19 may be any ordi- 90 '

100



10

15

20

30

- 0f the exchanges nay be:"accomplished by
transmission of signals through the actuation of
Push buitons such as 26 and 27 for positions K

Jack 8.

and L, respectively. The
aigit basis, and g code
each position. In the

signals are on the two

case of group selection,

tlons either at different exchanges or at one ex-
- change only depending on the particular arrange-
ment made, signals

comprising two digit numbers
are employed. - - - | _

-4 description will now be made of a call from
any of the exXchanges A, D or

5 fo
C to call, for example, the posiiion & and the code
signal transmitted will he
of the jack 5 of order
lamp 20
equipment st each excnange includss a standard

slugle movement step-by-step switch. At €X-

change C this switch ‘has heen shown having
four banks with 22 terminals in each bank. These
banks are numbered 30, 31, 32 and 33 respective-
ly and associated therewith Qe
arrangements and relay equipmeants for the ac-
tuation of the signals 20, 21, 22 and 23 at the

positions K and L. The code numbers assigned
tor the calling of these jacks are 5—-1 for jack

9, 9—4 for jack 6, 5—2 for jack 7 and 5—5 for

_Assuming now that the code number 5—1 for
calling jack 5 at position ¥ is tz'alzsmitted over
line 10 this transmission of cods impulses may
e accomplished by cperating the key at any

- of the stations similar to key 28 or 27. The oper-

ation of such a key will calise the operation of

a relay corresponding o relay 35 to interrupt

the line 10 in accordance with the code. The
impulses produced canse all' line relays such as
relay 38 at exchange C to be released in accord-
ance with the code. _
36 & circuit is closed for the 1 of rela
37 which is slow to releage and remaing operated

during each series of impulses, in this case, dur-
Ing the transmission of
in releasing closes an obvious cireuit for
ping magnet 38 which is now operated a corre-
sponding number of times
‘the brushes of the

Relay 36
the step-

ve Iimniilses.

Jan - for the stepping of
switch banks a corresponding

number of steps. It should be noted that on the

first release of the stepping magnet 38 a circuit

- will be closed from hattery throush the armature

55

80

Tront contact of relay 37,

lamps are closed, thus causin

‘and brush of bank 33

for itself to
ture and front contact independent of the con-
‘nection to battery through the armature and back

and back contact of this

through the left hand armatures and back con-
tacts of relays 43, 44, 45 and 46 to ground through

lamps 20, 21, 22 and 23 respectively. On each

succeeding closure of this circuit on the release
of the stepping magnet 88 the

- At the end of the first series of im'p.ullsés ‘when
relay 36 is operated relay 37 releases and a cir-

cult Is now completed from battery through the
armature and hack

- 38, make-before~-hreak contacts
47, brush of hank 30, the fifth
‘bank, make-before-break
oI relay 48 to ground through the fifth terminal
This causes the operation

contact of stepping magnet
of relays 37 and
terminal of this
contacts and winding

of relay 48 which now provides a locking circuit

battery through its right hand arma-

contact of magnet 38, Another relay operating
simultaneously with relay 48 15 49 over a circuit

numper is assigned to gt the brush of bank 23
_ : ‘ A "o operation of this relay
that is, calling Simultaneously a number of posi-

brush of bank 31, lead 42,

the exchange
| v . sistance of the left
adapted for the calling
wire 1 by the lighting of -
agsoeiated therewith. 'The COmmion .

sutitable eircuit

On the first release of relay
operation of relay

magnat, armature and
lead 42 and from there -

- contact to ground at the brushes
circuits for these
g them to be flashed

once for each impulse received. “boards in the various exchanges will

contact of relay 48, to
‘minal and brush of bank 33.

1,961,385

the from batiery, armaturs ‘.'and back contact of

magnei 38, make-before-break contact of relay
37, left hand armature and bhack contact of re-
lay 50, right hand windins
5. - 'The purpose of the
will become apparent as
the description proceeds. -Relay 39 is also opsr-
ated-from battery at the stepping magnet 28,

. over a circuit through its left hand winding, outer

left hand armature and back contact of relay 40,
through the lamps

20, 21, 22 and 23, to ground. These lamps are

of relay 49, to eround

80

85

now lighted dimly as the circuit. includes the re-

hand winding of relay 39.
When relay 39 operates, its original operating

90

circuit is short~circuited by a circuit from hat-

tery, outer
tact of relay 49, left hand armature and front
contact of relay 39 to lead 49 This latter cir-

cuit will now cause the lamps to light brightly
-and relay 39 to release.

| | Relay 39 is therefore_
_alterna_tely operated and released and the lamps
alternately lighted dimly and brightly. - These

- operations will continue until the impulses of
‘the second digit are

| transmitted. It should be
noted that this so-called “quivering” of the lamps
at the various
at the various
koards in the cother exchanges.
corresponding to relay 39
operated and released in the same manner. This
“quivering” of the lamps at the various hoards
indicates the pause between the series impulses
comprising the called signal.” -
~The impulses of the second digit are now

transmitted. The second digit in this case is
tne. Relay 38 will therefore he released and

will be alternately

operated once to cause relay 37 to operate an

magnet 38 to step the brushes
step. It should be noted that
operated, the circuit for relay

of the.banks one
when relay 37 is
49 is opened, but

this relay will now be held operated from battery,

through its left hand winding and armature and

front contact to ground at the armature and back

contact of relay 36. When relay 36 is operated,
relays 49 and 37 will release. If the second digit
had comprised more than one impulse, ralay 49
would nevertheless have been released at the

end of the first impulse for purposes as will be
‘hereinafter described. Relay 50 is also operated
upon the release of relay 34 over a circuit, from

battery, through the winding of this relay and
its make-before-break contact, left hang arma-
ture and front contact of relay 49, to ground at

relay 36. Relay 50 provides a locking circuit for

itself through its right hand armature and front
_ of bank 33, As
magnet 38 steps the brushes of the bank, in g¢-
cordance with the second digit the lamps at the
Jash ac-

cordingly in the same manner gs during the send-
ing of the impulses of the Arst digit. In this
case, ol course, the lamps will merely flash once.
Upon the release of relay 37 a circuit will be
completed for relay 43 as follows: hattery at mag-

net 38, make-before-break contacts of relay 37,

make-before-break contacts of relay 47, brush of
bank 30 and the sixth terminal, left hand wind-
Ing of relay 42, left hand armature and front
ground at the sixth ter-
Reiay 43 in oper-
ating provides a locking circuit for itself through

convact to ground, through the closad contacts of
Jack b and winding of relay 02 1n board K. Relay

2 va, boards in this exchange will also
take place in the case of the lamps

right hand armature and back con-

- 95

100

‘That is, relays .
105

110

115

120

125

130

135

146

145

‘1ts right hand winding and armature and front

150
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59 operates in this circuit and lights o lamp: 53;
which is common: to-all:the: jacks in board K and
indicates when lighted that a call is being made
in. this board. It should be observed that relay:
43 in.operating closes a circuit for the lighting of

Jamp 20 steadily- from battery, through the left

hand armature and front contact ol this relay; to

ground: through the lamp 20: Lamp 20 is &sso-
cigted with jack & and the steady lighting of this
lamp: indicates to the operator at board K that a
~ connection i

with. jack B: .

d‘esfire.d- over the line 1 _associafced:

Relay 39 as well as-all relays. cor_reﬁpﬁndmg o
relay 39 at all other exchanges: will now be alter-
nately operated and released in the same manner

the line is still occupied in calling & statlon. The

 release of relays 27-and 49 and operation of relay

20

50- noOw causes & circuit to be compl_e,tedafor the
operation of relay 49-as follows: from batiery at
magnet 38, make-before-break contacts of relay.

- 37, left hand armature and fronv contact of relay

25
- winding. of this relay;

~atall the exchanges will now be returned to nor-
35

40

&5

cuits for

50
~ relay 37, right hand armature and front contact
of relay 39, inner left hand srmature and front
contact of relay 40. to ground at the brushes of
bank 33. Relay 37 will remain operated during

60

" the brush of bank: 33.

. pelay 39 prevented
lamps at the various exchanges will thus be ex-

50, right hand armature: and back contact of re-

lay- 49, make-before-break contacts of relay 49,
richt hand armature and

front contact of relay a0 to ground: at the brush

of bank 33. Relay 49 provides a locking. circuit
- for itself from hattery, through its inner right
30

hand armature and front contact to ground atl
As all the relays corre-
sponding to relay 40 ot the other exchanges will

also be-operatedin-a similar manner, the: switehes

mal. The circuit forapemting- magnet 38 may be
traced from battery, winding of fthis magnet,

right hand armature and front contact of relay
39, as this relay will continue to be alternately

operated and released as hereinbefore described,
inner left- hand armature. and: front contact: of
relay 40 to ground at-the brush of bank 23.. Mag-

“net 38 will thus be alternately operated and re-
legsed in unison. with the operation and: release

of relay 39. In this case the lamps at the: vari-
ous exchanges will be flashed In. accordance with
the stepping of the magnets. The flashing cir=
these lamps will be:the same: as when
the lamps were operated by code impulises as re-

lay 37 will be operated the first time relay 39 18

operated over a circuit from: battery, winding of

the pulsing of magnet 38 and thus cause the

lamps to flash. each time magnet 38 is released
over a circuit fromrbatiery, through the armature
nd bhack contact of this magnet, armature and

front contact of relay’ a7 to conductor 42, and .
srom there throush contacts of relays 44, 45 and
46, through lamps 21, 22 and 23 to ground.. When
the switches have returned to normal; the ground

supplied to-the brush of bank- 33 will be removed
and relays. 50; 40,.37 and 48 will be released and
from further operation. The

~ tinguished to indic ote that the line 10 is-available

-|-.|-|-
753
[

with. the operator
transaction of whatever business is reguired I

“for use: in calling:other stations. |

- When the operator at board Kk notices the

1amps 20 and 53 lighted, she: will insert the plug

of the calling cord into jack 5 and cominunicate
ot the calling bhoard 10T, the

connection with the: maintenance of the service.
The insertion: of the- plug 1. jack 5 opens the

and 20. | AR o
A description. will. now be made of the ar-

gimultaneousiy.

 example, in exchange C,

‘in operating causes lamps

‘responding to

that their left hand

3

connection; for relays: 52 and 43 and thus causes

these: relays to release and

rangement’ whereby the operators at a piurality
of boards at various: exchanges may he' called

extinguish lamps 53 .

80

‘By calling. a- certain code num-

her lamps at these boards will be simultansously: N

lishted. This code number-has been assumed o

be:1—3:. When the first digib is sent, the brusnes

will therefore come o vest on the first terminal.

Relay 47 will now operate on the release of relay o
37 over & clreut a5 follows: battery at magnet 38, -

makei—before%--bl*eal{ contact of relay 37, make-
before-hreak contact ol

provides & locking circuit for itseli

ture and front contact, to ground at bank 33.

right hand armature and front contact of relay

| relay 47, brush of bank
30 and first terminal; winding of reley 47, to
- ground: at’ the prush: of bank 33.
operating- | |
from battery, through its inmer right hand-arma-.
95

‘Relay 47 In cperating: closes & circuit: for the

‘operation of relay 48 as follows: hattery; inner

96

Relay 47 in

47, outer right hand armature and front contact

of this relay, make-before-break contacts of relay

00

48-and its winding to ground at the brush-of bank.

39. Relay 48 locks up as

When the secona
controlling the lamps at the various boards In
the  group 1o be selected, will be selected for

operation: through the connections in bank 32

- and the corresponding_ hanks at other exchanges
‘from the second terminals. therect.

the | Therefore,
when. the second digit is tr ansraitted, the brushes
will be moved another three steps and in this case

‘all-the relays in the group of boards to be selected

will: be operated over a circulv as follows: for

before-break contacts of relay 37, left hand arma-

hereinbefore described. 7
digit is sent the relays, for

05

1i0

relay 43 will be operated
over a circuit from battery at magnet 38, make- |

{15

ture and front contact of relay 47, brush of bank

32, the{ otirth terminal, left hand winding of relay
43, left-hand armature ana front contact of relay
43, to ground at the brush o1 bank 23. Relay 43
53 and 20 to be lighted,
in. the same manner the correspond-
ing lamps in the other

boards will be '

lighted. The cperators at these boards will now -

call wire 1 by inserting plugs In the jacks cor- i
jack 5 at these boards. Following

af the various
will be returned to nor- |

these operations of the

ns selectors
exchanges, the selectors

be able to communicate with each other over

mal in the same manner as hereinbefore described

due: to the operation of the relay 40. In case
it is desirable to signal different boards. or sta-

tions in the same exchange instead of boards or
stations in a- plurality of axchanges, it is evident -

that this can be accomplished by means of other

terminals in bank 32 and other relays similar to

relays 43 to 46 by merely having the left hand
windings of such: relays connected. to such other

terminals and. dial: another code ‘number. For
-example, stations K and: L. may e signaled si-
and relays -

multaneously by dialing the code 1—11

43! and 45’ _a,r.e.pro'vided_forl this purpose. These

»

‘relays have their  windings wired in the same
manner as relays 43 and 45, respectively, except -
_ windings are wired to ter-
minal 12 of bank 32. If then the code 1—I11 18
and. 45 are actuated on the
‘digling: of the first. digit and on the dialing of

dialed, relays 47

the second digit' tae brush of bank 32 is con-

nected with its terminal 12 and thereby closes the
~ circuit for the opemtion_ of relays 43’ and 45"

|lq :_' . rl.
L ™ )
I
nl 4 '- +
-

85 e
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line is busy. The

opened and closed, the switches are

close the circuit throush its

through their left hand windings. Consequently,
the signals 20 and 22 aye lighted to call stations
I and I, simultaneously, )
iT the line 10 is accidentally or otherwise held
oven for any lencth of time, the lamps at. the
varicus boards will “auiver” to indicate that the
opening of the line will release
the relay 26, thus Causing the operation of the
magnet 38 and relay 37, A- cireuit will now

be closed for relay 39 from. battery, outer right
“hand armature and

back contact of relay. 40,
right hand winding of relay- 39, left hand arma-
ture and back contact of relay 38, armature and
trent contact of relay 37 10 conductor 42 and
irom there through the left hand armatures and
back contacts of relays 43, 44, 45 and 45 to ground
through lamps 26, 21, 22 ang 23. When relay
39 operates, the right hand winding of this
relay is short-circuited throueh its left hand
armature and front contact, thus causing this
relay to release and again operate and release at
& certain rate to cause the lamps to “guiver”,

if the linz is now closed the brushes of the
switches of the variong exchanges will he zd-
vanced to the first peosition -and thus it will ha
necessary to restore them to normal condition.
Thisis done by interrupting line 19 g second time.
At the first closing of the line, relay 37 is released
and relays 47, 48 and 49 ave operated as herein-
before described. Al the next opening relay 58
1s operated and at the next closing ralay 49 is re-
leased and relay 49 is operated, as herecinbefore
described. During thege reiay cinerations the
lampz will continve to quiver through the opera-
tion and release of relay 39 under contreol of the
circuits as hereinbefore described through the
left hand winding of this relay. When relay 40
operates, the switches are automatically operated
to return to normal position as hereinbefcre de-
scribed, .- | | o

it the line should be accidentally or ath@rwiﬂe
restored to
normal in the same manner by opening and clos-
ing the line o second time, = -

i the switch at any one of the exchanges has
veen accidentally operated one step from the
mal position, it may be restored to normal by
manvally ocerating the armature of relay 38 50 as
to stimulate the opening and closing of line 10
once. If it is decided to operate the switeh at

L,

any cne exchange independently, thig may e done. .

by manually operating the a::::mai:ure of relay 36 to
' armature and bhack
contact twice to simulaie the two-digit code 11
and thus cause it to make & complete revolution.

it should be understood that, while the mven-
tion has only been illustrated in connection with
one disclosure, it is not limited thereby, but may
readily be gpuvlied 1o o plurality of other sSystems
without departing from the Spirit thereof,

Wiat is claimed is: . |

I. in a signaling system, a line, groups of sta-
tions, a selector switeh associated with each croup
of stations, means controlled Over: said line for
actuating said switches, relays one for each sta-
tion, a signal at each station, means responsive to
the particular setting of a switch for actuating the
relay for the corresponding station, means opersa.-
tive on the actuation of said relay for msintaining
sald relsy operated independent of the original
cperating means concrolled by the particular sei-
ting of the Switch, means controiled by the actua-
vion of said relay for actuating the corresponding
signal, means for restoring said switech to normasl
without restoring said relay, and means there-

Swilches for operating

signail at each station, means

station. for

oY~

stationg in o differant

"1,961,385_ .

after operative for releasing said relay and restor-
Ing the actuated signal to normal, -~ . -

2. In a sigraling system, g, line, groups of sta-
tions,
of stations, means controlled over said line for

actuating. said switches, relays one for each sta-

2 selector switch associated with each group |

&80

tion, a-signal at ez2ch station, means responsive to -

the particiigr seiting of a plurality of switches

tor simulianeously actuating a relay of each group
01 staticns associated with cachh of said

set;

switches, means for restoring said set switehes to

normal without restoring said actusted reiays and

deans thereafter operative for releasing said
actuated relays and resioring the actusateq Sig-
nals 1o normal. S o

S. In a signaling system. a lIne, groups of sta-
2 selectorswitehasso-

tions, signals 2t each station,
ciated with each group of

trolled over said line for
neans . conirolled

stations, means con-
actuating said switches,
during the actuation of said
T 01 ail of sa2id signals, means
responsive to & partisular getting of g, switeh
for operating g sigh

I
al at a certain station of the
STOUD associated with ggid Switch, and means
responsive to ancothesr Larticular setting of said
Switch for operating gignals at a plurality of sta-
tions in said group, = | - |

2. In 2 signaling ‘svstem, g line, stations, g
signal at egceh station, means responsive to im-

7

bulses transmitted ‘gyer sald line for calling cor-
tain .ata.tiom' Ry actuating the signals thereat in

2 cervain manner, and means for actuating the
signals at all the stations n a different manner
N rezponse io sald impulses during the calling
0of said cervtain stations to mdicate the progress
Oof the call, - | | - |
5. In a signaling system, a line, stations, a
contrelled by series
Ot Intsrruptions of Current over said line for a0 -
tuating the signal in g certain manner af a
calling said station, and means for
actuating the s1gnals at all of the stations each
lme the current on the lLine Is Interrupted and
for actuating said signals in g different manner
hetween series of nterruptions and for actuating
the gignals at o '
SUill “Qifferant manner for g
sald station has bzen ecalled. | | -
6. In a sighaling system, g line normally con-
nected L0 2 current supnly, stations, g signal at
ach station, means responsive to differant com-
Inations of interruptions of the current on said

ner at corrsspending stations
tions, and means responsive to

_ & Single opening
0f the Iine for

actuating the signal at all of the
i manner, R
WINg gystem, g line
nected to a current:
& galactor
lons, means contrelled by Interruptions of
currents over said line for ctuating said
switches, 2 signal at each of sald stations, means
responsive to the particular seiting of a switeh
for acma-tingethe signal at g correspending sta-
ticn, means regponsive to
under control of o
current on the line for actuating the signal at
all of said stations, meas 5. thereafter responsive
tC & second Interruption of the. current on the
Iine tor restoring said switches to normal. and
IeaNS responsive during restoring of the Switches
¢ normal for actuabing said signalg at intervals.

8. In g zignaling system, a line Nnormally con-

_ norimally con-
SUpply, groups of stations,

nected to a current supply, groups of stationg, '

but the called stations in a
snort period af ter

tor actuating the gignal in a certain man-
to call said Sta -~

switch aszociated with cach group of

85

90

95

100

105

110

115

120

125

140

the setting of sSwitches
singla mierruption of the.

1A
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o selector switch associated with each group of
stations, a signal at each station, means con~
trolled by interruptions of the current on the
line for actuating said switches, means responsive

5 to the particular setting of a switeh for actuating

16

20

 for controlling all of said switches simultaneous-

sponsive during the
wnormal for actuating said signals
and g manually controlled means 1or returning

the sienal at a corresponding station, mMealns re-
sponsive to the opening of the line for actuating
the signals at all of said stations at intervals,
means responsive to the subseguent closing of
the line for actuating the switches at all of said
stations, and means responsive to said actuation
of said switches for actuating saild signals at
<aid stations, and means responsive to a subse-
qluent momentary interruption of the current on
the line for returning tne switches to normal
and restoring the signals to normal condition.
9. In g signaling system, a line norimally con-
nected to a current supply, stations, a. selector
switch at each station, a signal at egch station,

means responsive to a single interruption of the

current on said line for actuating the switches
ot all of the stations, means responsive to said
octuation of the switches for actuating the sig-
Aals ab said station, means responsive {0 a sec-
ond interruption of the current on the line for
restoring said switches o normal, means re-
restoring of the switches 1o

any one of said switches individually to normal.

10. In & signaling system, groups of statvions,

o single conductor between sald groups 01 sta-
tions, a step-by-step switch associated with each
of said groups of stations and with said con-
ductor, a signal at each of said stations, means

ly over said conductor, means responsive to the
setting of any one of said switches in a particu-

1ar manner for actuating the signal at & corre-

sponding station of the group associated with
said switeh, means operative after the setting ol

the switches has been completed for restoring
said switches to normal without disabling an

scetuated signal, and means 1ot disabling an actu-
ated signal. | -

11. Tn a signaling system, a line normally con~
nected to a current supply, groups of stations, &
signgling device at each station, means respon-
sive to the interruption oi the current of said
line in a series of interruptions for selecting a
corresponding group of stations and for the actu-
ation of the signaling devices thereat In a cer-
tain manner, and means responsive to a single
opening of the line for actuating the signaling
device at all of the stations in & different manner.
" 19. Tn a signaling system, a line, groups of sta-

tions, a selector switch associated with each group

of stations, means controlled over said line for

qctuating said switches, a signal ot each of said
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stations, means responsive to a particular setiing
of a switch for actuating a sienal at a particular
station of the group associated with said switch,

g plurality of relays ior each group of stations,

means responsive to another particular setting of
o switch for actuating the relays for the group
of stations associated with said switch, and means
controlled by the actuation of said relays Ior

at intervals,

 ting of a switch at an exchange in response to a

sctuating the signals at the corresponding sta-
tions. .'
13. In g signaling system, a line, groups of sta.-
tions, a selector switch associated with each
group of stations, means controlled over said
line for actuating said switches, a sienal at each
of said stations, means responsive to the particu-
lar setting of a switch for actuating a signal at
o particular station of the group associated with
said switch, & plurality of relays for each gToup
of stations, means responsive 1o another particu-
1ar setting of a switch for actuating the relays
for the group of stations assoclaied with said
switch, means controlied by the actuation of said
relays for actuating the signals at the correspond- o0
ing stations, means for restoring said set switch
to normal without restoring said actuated relays,
and means thereafter operative for releasing sald
actuated relays individually and for restoring the |
actuated signals to normal. | 95
14 Tn 2 signaling system, a line, exchanges, & |
agroup of stations at each exchange, a selector
switeh at each egchange, means controlled over
said line for actuating said switches, a plurality
of signals at each station, means responsive to 100
particular settings of a switch for selecting and
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actuating any one of the plurality oi signals at

any of the plurality of stations at the same ex-
change, and means responsive to a particular set-
ring of & switch for simultaneously selecting and 109
sctuating o signal at each of a plurality of sta-
tions at the same exchange. | o

15. In a signaling system, 2 line, exchanges con-
nected by said line, a group of stations at each
sxchange, signals at each station, means Ior 110
transmitting series of current impulses over said
line from any exchange to select any other ex-
change, a selector switch at each exchange, means
controlled by said series of impulses for actuat-
ing said switches, means controlled during the 115
setting of said switches for actuating said sig-

nals, means controlled between the series of im-

pulses for actuating said signals In a different
manner, means controlled after a particular set- |
120
second series of impuises for actuating & signal
o a certain station at said exchange, and means
controlled after ancther particular setting of a
switch at an exchange in response to a second
eries of impulses for actuating a signal at each
of a plurality of stations at said exchange.

16. Tn a signaling system, groups of stations,
5, single conductor between said groups of sta-
tions, a step-by-step switch associated witih each
of said groups of stations and with said conduc- 130
tor, a signal lamp at each of said stations, means
for controlling all of said switches simultaneously
over said conductor and for flashing the signals
at all of said stations during the control of said
switches, means responsive to the setting of one
of said switches in a particular manner for actu-
ating a signal at a corresponding station of the
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eroup associated with sald switch to discontinue

flashing and light steadily and means operative

after the setting of sald switch for preventing i 10 .
further flashing of the remaining signals. | |

HENRY W. O’NEILL.
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