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To all whom it may concern: line. Notwithstanding these results, which
Be it known that I, ARTHUR F. PooLg, a | may be accomplished DY the use of my In-
citizen of the United States, residing at vention, ‘the apparatus is so arranged that .
~ Wheeling, in the county of Ohio and State of there will be no impedance to voice currents 60
= West Virginia, have, ‘nvented a certain new ! resulting from the :ntroduction of the electro- -

and useful Improvement in Lock-Out Tele- ‘magnetlc controlling mechanism into the

- phone Systems, of which the following 18 & circuits. Furthermore the disposition of the
full; clear, concise, and exact description, ref- oleotromagnets employed 1n carrying out my
erence. being had to the accompanying draw-. invention is such that there is normally.no 65
10 ings,forming a part of this specification. impedance 1N a substation circuit due to the
~ My invention relates to {)arty.line' tole- | presence of any part of the telephonic or
‘phone systems, and particularly to an im- | lock-out. mechanism. For this reason my
proved lock-out system for use in.conjunc- | invention is of peculiar advantage in that
' tion therewith. L1t may be used with any of the commercial 70
15 My invention is applicable to central en- | selective signaling systems, in some of which
ergy party lines, and any number of sub-| any additional impedance connected 1ito a
stations may be connected with each line. substation circuit would interfere with the
The svstem may be used in connectlon with | operation of the selective signaling appa-
any of the selective signaling systems of the | ratus. As will more fully -appear, the cir- 75
20 ari. _m B ST | cuits and apparatus employed 1n carrying -
Tn accordance with my inveption, the | out my invention are extremely simple, and -

o,

telephonic apparatus at each substation, | many of the pieces of apparatus w ich-are

that is, the transmitter and receiver, and | necessary for telephonic’ trg,nsrmssion are
any other apparatus which may be required also utihzed as parts of the signaling system 80

o5 for the transmission or translation of voice | perse. - S .
currents, 1S normally inoperative. - 1 My invention will be better"uriderstood by
~ In accordance with my - vention, electro- | reference . 0. the accompanying drawing,
magnetic controlling mechanism is provided which shows two telephone lines. connected. -
ot each substation, and a suitable actu ation | together at & central exchange, the current 85
- ap of this controlling mechanism is required 1n | for talking and signaling purposes belng suﬁ-.
order to place the  telephénic apparatus in | plied from a common source located at the
operative condition.  The operation of the | central office. T have shown the ‘telephone.
‘electromagnetic controlling mechanism in | lines X and Y connected together throu h
“turn is controlled by the amount of energy | the cord circuit C at the _central_“oﬁce.%.
55 availgble in the line. When a single sub- The line limbs a,-,;and.b”ofeaoh line terminate
7% geriber on a given line itiafes OT answers & [ 10 & springjack 1. The line limbs @ of each
call by removing his recelver from the hook, | line are connected also with one pole- of the
 the available enerey will .be sufficient  to | cominon battery 2, the other pol%of which
actuate the electromagnetic controlling | 1s connected through the indicators 3, 3-and 95

40 mechanism to render operative the “tole~ | the.springjack contacts with the line hmbs b,

90

~ phonic apparatus ot his substation, but 'b. The-cord circuit is equipped with the op- - -
“upon such use of the line by the first sub-, erator’s listening key 4 for connecting. the . s
station the available energy | the line is so | operator’s teiephone set 9 in bridge of the cir-
- reduced that the olectromagnetic controthng . ~uit and the ringing keys 6, 7 and 8 serve to 100
45 mechanism at another substation will’ not | connect the ringing current generator 9 with.
" be operated upon ihe removal of the asso- ' the calling cord strands. - A supervisory re-
ciated receiver from 1ts hook, and conse- | 12y 10 is suitably connected with the cord

quently it 1s impossible for the second sub- | and line cirevits in any of the ways well.

- seriber to render operative his “telephonic | known to theart. = ; o 105
50 apparatus. This lock-out condition will be ' Each of the telephone lines may lead to -
maintained as long as the telepbhonic appa- | any Jesired number of. substations, but for
ratus at the first substation 1s In use. ~In | the sake of illustration I have shown the line
accordance with my invention, however, I | X connected with two party line substations
provide means whereby & second substation | A and B, while the line Y 1s ?,clommcted with 119

55 ON & %iven line may be sign aled 1n-answer to | substation D. . At each of the part,yline sub-
| | . ;

‘a call by another subscriber on that same | stations is provided suitable telephonic ap-

a’
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paratus comprising a recsiver 12, a transmit-

ter 13, and a condenser ~ 2. The switeh hook
11 is equipped with c:utact springs, which
serve to alter the electrical connections due
to the movement of the switch hook. It is
to be noted that the telephonic apparatus at

 the substation does not include an induction

19

20

coil nor an impedance coil which Is specially.

provided for the telephonic circult alone.
At each substation there is a relay R, and
in the preferred embodiment of my invention

the relay has two windings. 2 high resistance
winding % and a low resistance winding [.

The armature 16 of the relav is permanently
connected with one terminal of the receiver
12. The normally closed back contact 17 of
the relay is connected with the other termi-
nal of the receiver, thereby short-circuiting
the receiver and rendering it inoperative at
all times when the armature of the relay 1s in
its normal position against the back contact
17. One terminal of the high resistance
winding % is connected with the contact

‘spring 18 associated with the switch hook.

1o
|

- 30

The other terminal of the high resis’ance

winding is connected with one or the otherof

the line limbs. At the substation A 1t 1s cen-
nected with the limb b, while at substation B
it is connected with the line limb @. This, as
will be readily understood by those skilled in

the art, is on account of the fact that the ring-

o
ot

40

o
W U

ing currents for actuating the signal bell at
the substation A traverses the line limb 0 to
eround, while at substation B they traverse
the line limb ¢ to ground. At each substa-
tionis provided asignal bell 14 and a condenser
15, both being connected as shown in the
drawing. One terminal of the low resistance
windine 7 of the relay is connected with the
front contact 19 associated with the arma-
ture 16, and the other terminal of this wind-

ing is connected through the manually oper-

ated switch or key 20 with the same line limb
as that to which one terminal of the high re-
sistance winding A is connected. The tele-
phone transmitter 13 is preferably connected
with the armature 16 and with the spring
contact 18, while that terminal of therecelver

which is connected with the contact 17 1s also

connected with a contact 21 associated with

the contact spring 22, but normally disen-
gaged therefrom. The contact spring 22 1s

‘mechanically connected with the switchhook

but insulated therefrom and electrically eon-

5 nected with the line limb to which the high

-resistance winding of the relay is connected,

* sition of the condenser 15. The switch hook-

6L

6D

this connection, however, being an inductive
connection only on account of the interpo-

at substation A is connected with the line

limb a.- At substation B the switch hook 1s

connected with the hne limb 6.

The selective ringing keys 6 and 7 at the
central station are arranged in a well known
manner so that the generator 9 may send. sig-

- —

naling current through the signal bell at one
of the substations when the key 6 is actuated,
“and through the signal bell at the other sub-
station when the key 7 is operated. In the
“drawing IThaveshown the answeringside of the
cord circuit connected with the line X by way
of the associated springjack and the calling
side of the cord circuit as connected with the

with thé line Y being arranged so that the
sienal bell will be actuated by an alternating
current over both limbs of the metallic line.
As will be readily understood by those
skilled in the art, the ringing key 8 at the cen-

9 in such a way that an actuation of this key
will sénd a current over the two limbs of the

tion of a sional bell connected as shown at
-substation 13 on the line Y. Any number of
substations arranged like that shewn at D

the application of currents of suitable polar-
ity or frequency may be relied upon to select
and ring the desired substation.

A description of the operation of the sys-
tem here shown will illustrate its novelty

B is shown removed from the switch hook
and it may be assumed that the subscriber at
this substation has initiated, a call to be an-
swered at the central station. The cord-
connecting apparatus is normally disassoci-

will therefore flow from the common battery
2 through the indicator 3, the springjack con-
tacts, the line limb b, the switch hook at the

hook, thence through the high resistance

back to the other pole of the battery 2. The
current flowing over this circuit causes an
‘actuation of the indicator 3, thus calling the
attention of the operator. At the same
‘time the current flowing through the high
resistance winding & of the relay R causes the

\ thermore, the attraction of the armature 16
causes an engagement of the armature with

path at substation B through which current
may flow from one line limb to the other.
This additional cireuit may be traced as fol-
lows: from the line limb # through the switch
hook 11 at substation B, through the spring
contact 18, the transmitter 13, the armature

key 20 to line limb a. It will be apparent
that the closure of a circuit at substation B
through the high resistance winding % of
the relay immediately reduces the voltage

tral stition is connected with the generator

immediate energization of this relay to at-.
tract its armature 16, thus opening at once
the short-circuit about the receiver 12. Kur-

16, the front contact 19 of the relay R, the -
Jow resistance winding [ ef this relay and the

70

line Y, the substation illustrated as connected |

75

80

metallic line in a manner suitable for actua-

85

may be connected with a metallic Time, and -

20

and usefulness. The receivér at substation

95

ated with the telephone lines and current

100

substation B, the associated contact spring 18
now in engagement with the raised switch

105

winding kb of the relay R to line limb @ and

110

115

the front confact 19, thereby affording a new

120

13¢€
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any other station on the same lme, but the

closure of an additional low resistance circuit

through the other winding of the relay im-
mediately upon the attraction of the relay
armature 16 causes a very much increased

- eurrent to flow through the circuits at substa-

10

15

20

29

cient to cause the associated armature 16 to

30

“tion B, there

y reducing still further the line

voltage axfilable for actuation of apparatus

at other substations on the same line. In

this way all of the other substations on this

line. are locked out so

The attraction of the armature 16 at

Aow of current through the cumulatively

connected low resistance winding. I After |

the closure of this low resistance circuit at
the substatiop B there is insufficient pressure
across the line limbs to cause a flow of cur-

‘rent through the highresistance winding hof a |

relay at any other substation on the line suffi-

start or to move far enough to engage its
front contact 19, 1t re(}luiring more energy to
start the armature than to hold it m

ariother . station will remain short-circuited

-

- and transmitter circuit will be open by virtue
- “of the inaction of the armature of the asso-

35

40

45

ciated relay; even though the receiver-at this
substation be removed from 1its switch hook

to close circuit the associated high resistance
winding A. - - |

Referring now to the apparatus at sub-
‘station B, it will be seen that with the switch |
hook. in its upper position there are three
parallel circuits. through the substation ag)e

v

paratus. In addition to the ecircuits alrea

traced through the two windings of the relay

R thiere is a circuit through the telephone re-
ceiver through which telephonic voice cur-
rents may flow. This cireuit may be traced

" from the line limb a through the condenser

" 15, the spring

00

5D

contact 22, -contact 21, the re-
ceiver 12, the transmtter 13, the spring con-

tact 18, the switch hook 11, and thence to
On account of the con-.

the line limb’ b.

denser included in this eircuit it will not, of

course, convey the direct current necessary

for the operation of the transmitter- 13.
The direct current for the operation of the
transmitter is conveyed through the circuit
previously traced and includes the.low re-

 sistance winding I of the relay R.. This elec-

60

tromagnet winding [ serves, therefore, not
only to provide a low resistance. ath be-
tween the
stations of a current sufficient for the actua-
tion of their relays and to assist innmaintain-

ing the en ergization of its own electromagnet. |

that no other sub-
scriber can put his telephonic.apparatus into
- operative condition for
line.
the substation B is maintained not only by |
the flow of current through the high resist-
ance winding of the relay: R but also by the

listening upon the

‘tion of the receiver.
each substation when connected in accord-
ance with my invention serves two purposes..

1ts
actuated position.- Therefore the receiver at |
alternating

‘thereot.

tion D
subscriber at substation D) in answering the.
i call Temoves his receiver from the switch
“hook 11, thereby causing the flow of current.

line limbs, to deprive other suk-

core for the i‘étenﬁoﬂ of the assoﬁiated a,rrm'a:—F
_tare, but also to provide the impedance coil

5

65

necessary in a_ telephonic substation set

where a condenser is included in circuit with

the receiver. The impedance coil formed by
the low resistance winding [ serves to kick

the voice currents through the receiver and

serially connected condenser. On' account
of the,impedance of the relay windings' 1n-

coming voice currents will be forced to follow

almost exelusively the path through the con-

denser and serially connected receiver.

though the hi

sistance winding and transmitter, its resist-

ance is so high that practically all of the di-

rect current will flow through the transmitter
and low resistance winding. 11
of the high resistance winding h 1s-so great

 The impedance

70

75

_ ‘ h resistance winding of the
relay is connected in a branch of the low re-~

80

also that it does not serve to short-circuit

station. The condenser 15 revents the
flow of direct-current through the assqeiated

the voice ‘currents set up at the same sub-- 85

receiver, thus preventing the ‘demagnetiza~

- A single condenser at.
90

Normally it prevents the flow of battery cur- .

rent from the line through the associated sig-

nal bell to ground and serves:to convey the

or pulsating tinging *current.
When the switch '
is connected in series with the receiver to

I transmit voice currents and_to prevent the
I find it prefer-

passage of direct current.
able to make the. signal bells ofcompara-

‘tively high impedance to prevent the leakage

of voice currents. 'The connection of the
signal bells to opposite limhs of the line
serves to maintain the inductive balance
erator at-the central office respond-

The o
ing to t

her answering plug n 2

from the calling subscriber that a connection

95

ook is raised the condenser.

100

103

e signal of the indicator 3, inserts
slprmg]a(;k aSsS0-
ciated with the line X, and upon learning

110

's desired with substation D, she inserts her .

calling plug into the jack associated with the -

line Y and signals the subscriber at suksta-

through the high resistance winding h of his

relay R, and it being assumed that none of
‘the other substation sets connected with this
line are already in use, the pressure in the

line Y will be sufficient to energize the relay
R to cause the attraction of the armature,

thus removing the short-circuit from the re-
ceiver and closing circuit through the low re-

sistance winding [ of the relay-and thus com-

| pleting the telephonic circuit at the sub-

station I>.  The removal of the receiver from

by actuating the ringing key 8. The

115

120

125
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the switéh hook at substation D serves 1":0'.

lock out all of the other subscribers con-
nected on line Y. = = S
Tt is sometimes desirable that substations

connected with the same line may be con-
- pected with each-other for conversation, and !

this, under the conditions thus far described,

would be impossible, owing to the lock-out

“the low resistance winding of the relay and
| If we assume that the sub--
seriber at substation B had wished for a con-.
. nection with the substation A on the same

reduced as

feature of my invention. At each substa-

~ tion, however, there is provided the key 20,

which normaﬁy closes the circuit through

the transmitter.

line, he notifies the central operator of the
connection desired and immediately de-
Eresses key 20 to open the low resistance

ranch at his subscation. Under these con-

ditions the high resistance winding only of

‘the relay will remain in circuit. The lLne

pressure, therefore, will not be as .areatly
when the low resistance path 1s

~.closed between the line limbs at the substa-

25

30 | |
~upon the removal of the receiver from the

40

495

55

GO

6O

tion B and the line pressure will- then be.
‘sufficient to cause a current to flow through

the high resistance winding of the relay at

substation A, this current being sullicient to

move the armature 16 at substation A to
open .the short-circuit about the receiver

switch hook at substation A in Tresponse to
the signaling current which the operator
sends over the line to actuate the signal bell
at the substation- A. The opening of the
low Tesistance circuit at substation B by de-

_sressing the key 20 will not affect the receiver

N

circuit at substation B and the calling sub-

seriber therefore can hear when the sub-
scriber at the substation A answers. When
he hears the answer he immediately releases
his key 20, whereupon the low resistance
circuit at substation B provides current for

“transmission purposes and the conversation

between the connected subscribers may pro-
ceed in the usual -wav. Although the low
resistance circuits at the substations A and
B are both closed, the available energy will
be suflicient to hold the armatures thereat
but will not be suilicient to start the arma-
ture at any other: substation when ‘the re-
ceiver at the other substation is lifted during
onversation between A and B. o
‘It will be apparent to those skilled 1 the
art that the locik-out system herein described

is stple and eflicient, and that the required

results are accomplished without the pro-

vision of expensive and complicated appa-

ratus in addition to that usually required 10

g common battery substation set. The high

resistance relay winding, as before stated,
and the low resistance winding also botn pre-
vent short-circuiting of. voice currents and

detlect them through the recetver and serially
conne-ted condenser.

various _ |
- While T have herein shown and described
‘& preferred embodimént of my invention, 1

At the same tume |

878,018

bo_ﬁh windings codperate: to maintain the

‘energization of the relay and the attraction
of its armature to maintain the necessary

connections during conversation, and, fur-
thermore, the electromagnet which acts-to

operate the armature 16 serves also for the
coil of the telephonic circuit, no

linpedance
other impedance coil or induction coil being
required. The condenser
ious functions heretofore ascribed to it.

also performs the’

70

79

do not wish to be limited to this precise ar-

rangement, as changes may readily be made
by those skilled in the art without de arting
from the spirit of my invention. Further-
more, 1 do not wish to limit myself to any
particular selective’ signaling system nor to

the precise central station arrangement here-

in shown, since my improved lock-out sys-
tem may be employed in connection with any

selective signaling system in the central

station . equipment necessarily associated

therewith. | | :
What I claim as new and desire to secure

by-Letters Patent is:— |
1. In a telephone system, the combination

‘with a partyline, of a plurality of substations

30

89

90

connected therewith, telephonic apparatus

ot each substation, a source for supplying

current to the line and substations, a relay at
each substation for controlling the operative-
ness of the telephonic apparatus thereat,

actuation of. substation apparatus for .caus-
ing first current flow through one ot said

windings to energize the relay and then cur-

rent flow also through the other winding to
assist in wiaintaining energization of said re-
lay, energization of said relay causing the
telephonic apparatus to become effective.

2. In a telephone system, the combination
with a line, of a plurality of substations con-

nected therewith, a source for supplying cur-
rent to the line and substations, telephonic

and switching apparatus at each substation,
a relay for controlling the operativeness of
the telephonic apparatus, said relay having

4“wo windings, actuation of switching appa-

+

“ratus at the substation causing lirst the clo-
sure of a circuit ineluding one of said wind-

ings, ‘means adapted upon current flow
through said winding to cause.the closure of
2 ciretdt in parallel with said first circuit and
including telephonic apparatus and the other
relay winding, said cirenits being parallel
and affording a path through the substation
for current from said source, said first wind-
ing being of high resistance whereby the
oreater jart of said current will flow through
the cireuit containing the telephonic appaiu-

tus and the other winding, said telephonic .

apparatus being rendered effective upon #¢~
{uation of said relay. |
3. Ina telephone system, the conibination

95

said relay having two windings, means upon -

160

110

115

s ol
<10
.

-
o
o



10

20

29

~ation of switching apparatus

30

39

40

' station causing current

~apparatus bt
« substation controlling

by the relay is energized to render the

acting cumulatively L
- tion of the relay, said first winding beinl% of
oW

878,018

-with a line, of a substation conuected there-

with, a source for supplying current to the
line and substation, telephonic and switching
at the substation, a relay at the
the operativeness of
the telephonic apparatus, two windings for
said relay, actuation of switching apparatus
2t the substation causing first closure of a

cireuit including one of said windings where-
tele-

phonic apparatus operative, a second circult
closed upon actuation of the relay and In-
cluding telephonic apparatus, said windings

to maintain’ energiza-

high resistance. whereby the current

through the substation 1s all confined prac-
tically to the circuit containing the tele-
phonic apparatus. '

4. In a telephone system, the combination

with a line, of a substation connected there-
with. a source for supplying current. to the

ephonic apparatus at

line and substation, te

‘he substation normally ineffective, a relay

windings, actu-
at the -substa-
tion causing current flow through one of saxd
windings to energize the relay to render the
telephonic apparatus operative,
winding of the relay being included in circuit
upon energization of the relay by the first

st the substation having two

winding to assist said first winding in maln- |

taining actuation of the relay. - .~ ~
5. Ina telephone system, the_combination

W@th a line, of a substation connected there-
with, a source for sup

the substation normally ineffective, a relay
ot the substation having two windings, ac-

tuation of switching apparatus at the sub-

flow through one of

 said windings to energize the relay to render

5 circuit upon energization of the relay by the

the telephonic apparatus operative, the sec-
ond winding ‘of the relay being included 1n

first winding to assist said first winding 1n

" maintaining actuation of the relay, said

- 50

()

~ circuit through the

6o

5 switching apparatus

windings upon action of the relay being in-
cluded in parallel circuits. .

6. In a telephone system, the combination
with a telephone line, ot a suhstation con-

nected therewith, a source for supplying cur-
rent to the line and substation, main switch-
ing apparatus at, thensubstation, auxiliary
at the substation nor-

mally disposed to render the telephionic ap-

‘paratus inoperative, a relay controlling said

auxiliary switching mechanism, two wind-
ings for said relay,

witching mechamsm

e of said windings whereby said relay be-
comes actuated and-said auxiliary switching
mechanism meved to allow the telephonic

apparatus to become operative, actuation of |

the second.

ipplying current to the.
. line and-substation, telephonic apparatus at

actuation of the main
causing closure of a-
substation contaning

|

o

| with, -a source

>

said relay by said first winding causing also

losure of a circuit through the second wind-
- ing of the relay whereatter both windings are

ofective in maintaining actuation of the re-
lay. A e

7. In a telephone system, the combination
with a line, of a substation connected there-
for supplying current to the

%

' system, main switching mechanism at the

 substation, switching mechanism at the

- station normally ineffective,

windings to - cause

‘said telephonic apparatus
disconnected from the line independently of
the main switching mechanism, a rela
controlling the connection of the telephonic

.ings, actuation of the main swit

‘anism causing the closure of a circuit through

‘thereby -connected with the

substation, telephonic apparatus at, the sub-

station normally disconnected from the hne

‘independently of the main switching mech-
‘anism, a relay-controlling the connection of -
‘said telephonic apparatus with

_ the line, two
windings for said relay, means upon actua-

allowing current flow through
actuation of the relay,
means upon actuation of the relay by said
first winding for causing closure of a circult
through the second winding and connection
of the telephonic apparatus, with the line,
said two windings then acti
to maintain actuation of the relay.

8. In a‘telephone system, the combination

with a line, of a substation connected there-

with, a source of current for connection with

70

80

tion of the main  switching. mechanisin for
one of said

86

nge cumulati“vely o

90

the substation, main switching mechanism

the substation,

and telephonic apparatus at
being normally

]

for
apparatus with the line and hav}n%&;wo wind-
ching mech-

one winding of the relay

whereby said relay

uding the

95

100

| is actuated, actuation of the relay causing
closure of a second circult thmuglh the sub-
‘station, said second circult inc

105

other winding of the relay and . telep onic

apparatus, said telephonic 'apf)a,ra,tus bein
ine .and sal
windings both active in’ maintaining actua-

- tion of the relay. -

F

0. In a telephone system, 'the combination
with a line, of a substation connected there-

110

with, a source for supplying current to the

suh-
station, telephonic apparatus at the sub-
| telephonic-appara-

substation controlling the _
tus, nieans upon actuation of the switching

mechanism for causing closure of a path for
current flow through the substation including
! one winding of the relay whereby

_ said relay
's actuated to render the telephonic appara-

' tus effective, and a second winding for the
relay

thereof to assist said first winding in main-
taining actuation of the relay. . L
10.-In a telephone system, the combina-

‘tion with a telephone line, of & substation

connected therewith, a source of current for
supplying the line and substation,

. 115
a relay at the

120

connected in circuit upon actuation
125

telephonic 130
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“apparatus at the substation normally discon-

nected from the line, two normally open par-

~allel paths at the substation for current flow,

main switching mechanism at the substation -

for controlling one path, a relay for control-

ling the second path, two windings for said

“relay, one of said windings being included in

said first path and adapted upon actuation
of the switchine mechanism to cause actua-
tion of said relayv whereby said second path

1s closed, said second path containing said
telephonic apparatus, and means upon actua-.

tion of said relay by the. first winding for

causing said secoud winding to be ineluded

in circuit to assist said first winding in main-
taining actuation of the relay. '

11. Tn a telephone system, the combina-
tion with a telephone line, of a substation
connected therewith, a source of current for
supplying the line and substation, telephonic
apparatus at- the substation normally dis-
connected from the line, two normally open
parallel paths at the substation for current
flow, main switching mechanism at the sub-

. station for controlling one path; a relay for
“controlling the second:

. Hath, two windings
for said relay, one of said windings being in-
cluded in said first path and adapted upon

actuation of the switching mechanism to

cause actuation of said relay whereby said
second path is closed, said second path 1n-
cluding the telephonic apparatus and the
second winding %*or said relay, said second
winding assisting said first winding in main-
taining actuation of the relay. |

- 12. In a telephone svstem, the combina-
tion with a line, of a substation connected

therewith, a source for supplying current to

the line and substation, telelk)lhonic apparatus
at the substation, relay mechanism normally
disposed to render the telephonic apparatus

ineflective, a high resistance and & low resist-

ance winding for said relay, switching mech-

anism at the substation adapted upon actua--

tion to close first a circuit through said high

resistance winding to'cause actuation of the
relay mechanism, whereby the telephonic

apparatus is rendered effective, and a second:

circuit closed through said low resistance
winding upon actuation of therelay for assist-
ing-the high resistance winding in maintain-
ing actuation of the relay.

13. In a telephone system, the combina-
tion with g telephone line, of a substation

‘connected therewith, a source of current for
supplying the line and substation, tele})home'

apparatus at the substation normally dis-

- connected from the line, two normally open

60

“cluded in said first path and adapted upon |

6o

parallel paths at the substation for current

flow, main switching mechanism at the sub-

station for controlling one path, a relay for

controlling the second path, two windings
for sald relay, one of sald windings being n-

actuation of the switching mechanism to

cause actuation of said relay whereby said

ond winding for said relay, said second wind-
ing assisting said first winding in maintain-
ing actuation of the relay, the first path being

of high resistance and the second path con-
taining the telephone apparatus being of low
Tesistance whereby practically all the current

flow will be through said

second path and
telephonie apparatus. - o

second path is closed, said second ‘path in-
cluding the telephonic-apparatus-and the sec-

79

| | K % | - . |
14. In a telephone system, the combina- -

tion with a telephone line, of a substation
connected therewith, a source of current for
supplving the line and substation, telephonic
apparatus at the substation normally dis-
connected from the line, two normally open
parallel paths at the substation for current
flow, main switching mechanism at the sub-
station for controlling one path, a relay for
controlling' the second path, two windings
for said relay, one of said windings being in-
cluded in said first path and adapted upon
actuation of the switching mechanism to
cause actuation of ‘said relay whereby said
second path is closed, sald second path 1in-
cluding the telephonic apparatus and the
second winding ‘]for sald relay,'sald second
winding assisting said first winding 1n main-
taining actuation of the relay, said first path
being of high impedance whereby telephonic
currents are deflected through the second
path. ' o -

15. In a telephone system, the combina-
tion with a line, of a substation connected
therewith, a source for supplying current for

&0

85 -

90

95

100

the line and substation, main switching -

mechanisim at the substation, relay mech-
anism at the substation, telephonic apparatus
normally short-circuited by the relay mech-
anism and disconnected from the line, two

105

windings for said relay mechanism, means .

upon actuation of the switching mechanism

for closing a circuit through one of said
windings to cause actuation of the relay
whereby the short-circult 1s removed from

110

the telephonic apparatus and other appara-

tus connected with the hine, actuation of the
relay mechanism causing also iInclusion 1n a
circuit the second winding of the relay, both
windings then acting cumulatively. '
16. In a telephone system, the combina-

tion with a telephone line, of a substation

connected therewith, a source of current for
supplying the line and substation, switching
mechanism at the substation, relay mech-

anism normally causing the telephonic ap-

paratus to be short-circuited and discon-
nected from the line, a high resistance and a
low resistance winding for said relay, actua-
tion of the switching mechanism causing cur-
rent flow through the -high.resistance wind-

ing whereby the relay mechanism becomes

actuated to open the short-circuit and to con-
nect the telephonic apparatus with the line,

115
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130
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each substation, relay mech-
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actuation of -the relay
2150 closure of a circuit in parallel of the mgh
resistance winding and through the low re-
sistance winding whereby a Jow resistance
path is aflorded through the substation and
said high resistance ]

_ winding assisted. In
maintaining -actuation of the relay mech-
anism. - - -

17. In a telephone system, the combina- -
tion with a line, of a plurahty of substations
current for
telephonic

connécted therewith, a source of

apparatus at e _ _ _
anism at each substation normaliy causing
telephonic - apparatus
fective, switching mechanism at each sub-
station, actuation of the
hich resistance path through the relay mech-

g TP . A
anisim whereby said mechanism 18 actuated

+o render the telephonic apparatus opera-

tive, actuation of the .relay nechanisim

~ causing the closure of a low resistance path

25

30

| througﬁl

sistance path at the _
insuflicient to cause actuation of a relay at

the telay mechanism 1n narallel to
the high resistance, the current flow from
sald source upon connection of the low re-
one substation being

another through its high resistance path
upon actuation.of the switching mechanism

at the other substation whereby the tele-

- phonic apparatus at other substations are

 phonic apparatus

40

maintained in inoperative condition.
18. In a telephone system, the cornbina-

tion with a line, of a plurality of substations

connected therewith, a source of current for
supplying the line and substations, tele-

nechanism at each substation normally

causing telephonic apparatus thereat to be

ineffective, switching mechanism at each
substation, actuation of the switching mech-

~anism at one substation causing closure of a

45

Thigh resistance path through the relay mech-

anism whereby said mechanism is actuated
to render the telephonic apparatus opera-
tive, actuation of the relay mechanism: caus-
ing the closure of a low resistance path

“through the relay mechanism In parallel to

00

59

60

66

the high resistance; ¢onnection of the low re-

sistance path at the one substation prevent-
‘e suflicient current flow through any other

_substation. te-eause actuation of the relay at

Said other substation through its high re-
sistance path upoh actuatior of the switch-
ino: mechanism “af said other substation
w_ﬁereby*‘the telephonic apparatus at other
substations .are maintained.in inoperative
condition, and means
opening” the

upon actuation of said means at the onesub-
will besufficient current flow to |

station there |
cause actuation of therelay mechanism atany

othersubstation upon actuation of theswiteh- . ou |
| current to the -line and substations, trans- 130

ing mechanism at the ather substation.

thereat to be 1inef-

switehing mechan- -
ism at one substation causing. closure of, a

at each ‘substation, relay

i station throu

at.each substation for |
low resistance’ path ..whereby

7

mechanism - causing |~ 19. In a tele{)hénesystem, the combina-

tion with a telephone line, of substations
connected therewith, a source of current for
supplying the -line and substations, tele-
phonic apparatus. at each substation, relay

ot each substation, means upon actuation
of the switching mechanism-at one substa-
tion for causing current flow through a high
‘resistance path through said relay mechan-
ated, a low resistance path closed: through
said relay mechanism in'p _
high resistance path upon actuation of the
relay mechanism, said low’ resistance
including the telephonic apparatus whereby .
said apparatus is connected with the line,
the energy from said source upon current
flow through both paths at the one substa-
tion being mnsufficient to cause actuation of
the relay mechanism st another substation
through the high resistance path thereof
whereby said other substations are locked
from telephonic service. .

20. In a telephone system, the combina-
tion with a telephone line, of substations

and substations, tele-
phonic apparatus at each substation, relay
‘mechanism at each substation . normally |
causing the telephonic apparatus to be dis-

supplying the line

‘om at each substation, means upon actua-
tion of the switching mechanism
‘sta:.on for causing current flow
high resistance path
‘mechanism whereby said relay mechanism
is actuated, -a low resistance path closed.
through said relay mechanism in parallel
- with the high resistance path upon actuation
of the relay mechanism, said low resistance
path including. the telephonic apparatus
‘whereby said apparatus 1s connected with
the line, the energy from said squrce upon
current flow through both paths at the one
substation being insufficient to cause actua-
tion of the relay mechanism at another sub-
. oh the high resistance path
thereof “whereby said other substations are
locked from telephonic service, and addi-
fional swi . '

actuation of said additional switching means
‘at the one substation causing the low resist-.
'-ance path to be rendered ineffective whereby
said source may supply sufficient energy
mechanism at another substation to allow
actuation of the Ttelay mechanism at the
other substation. - -~ -/

"~ 91. In a telephone system, the _combina-
tion with a telephone line,-of ‘substations
connected therewith, a source for supplying

arallel with- the s

at one sub-
through a
through said relay -

70

mechanism at each substation normallycaus-
| ing the telephonic apparatus to be discon-
| nected from the line, switching mechanism

75

ism whereby said relay mechanism 1s actu-.-

80

path

85

90

~connected therewith, a source of current for -

connected from the line, switching mechan- -

100

105

110

115

switchihg means at each substation,

120

through the high resistance path of the relay

125
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mitting and receiving mechanism at each
substation, relay mechanism at each sub-
station normally ceusing the transmatting
mechanism to be disconnected from the line,

switching mechanism at each substation,
means upon actuation of the switehing mech-
anism at one substation for causing current

flow through a high resistance path of the

relay mechanism whereby said relay mech-

anism i3 actuated to cause the transmitiing

mechanism to be connected with the line, a.

low resistance path for the relay mechanism
connected in circuit upon actuation of the

relay mechanism, sald low resistance path

causing sufficient diminution of the energy
from said source to prevent actuation of the

relay mechanism at- another substation
‘through the high resistance path thereol

whereby other substations are locked from
service, and a non-impedance path closed

through the receiving mechanism at the sub- |

station about the relay mechanism upon
actuation of the relay mechanism.

22. In a telephone system, the combina-
tion wwith a-telephone line, of substations con-
nected therewith, a source for supplying
current to the line and substations, tele-
phonic apparatus at each substation, relay

mechanism controllingt the connection of-

telephonic apparatus with the line, switching
mechanism at each substation, actuation of
the switching mechanism at one substation
causing closure of one path through the relay
mechanism*whereby the relay mechanism 1s
actuated, actuation of said relay-mechanism
causing closure of a second path through the
relay mechanism in parallel with the first

path, said second path mecluding the tele-

- phonic apparatus, said first path being of

40

45

oC

high resistance and the second path of low
resistance whereby the ‘greater part of cur-
rerit flow through~the substation will pass
through the teleplionic apparatus, the energy
from said source upon closure of the low re-
sistance path at the one substation being n-
sufficient to cause actuation of the relay
mechanism at any other substation through
the high resistance path thereof whereby
other substations are locked from service.

23. In a telephone system, the combina-
tion with a'telephone line, of substations con-

nected therewith, a source - for -supplying
~current to the line and ‘substations, tele-

.09

60

phonic ‘apparatus at each substation, relay
mechanism controlling the connection of
telephonic apparatus with the line, switch-
ing mechanism at each substation, actuation |
of the switching mechanism at one sub-
station causing closure of one path through
the relay mechanism whereby the relay

mechanism is actuated, actuation of said re-

 lay mechanism causing closure of a second

path through the relay mechanism in par-

allel with the first path, said second path in-

cluding the telephonic apparatus; said first |

878,018

- path bé,ing of h_lgh resistance and the second

path of low resistance whereby the greater
part of current. flow through the substation

will pass through the telephonic apparatus,

the energy from said source upon closure of

being insufficient to cause actuation .of ‘the
relay mechanism at any other substation
through the high- resistance path thereof
whereby other substations are locked from
service, and auxiliary switching means at
each substation, actuation of these auxiliary
switching means at the one substation caus-
ing opening of the low resistance path to
allow suilicient energy to flow through the
high resistancé path at any other substation
upon actuation of the switching mechanism
thereat whereby the relay mechanism at said

other substation may be actuated to render

the telephonic mechanisin thereat efiective.

- 24. In a telephone system, the combina-
tion with a telephone line, of substations con-
nected therewith, a source for supplying

current to the line and substations, receiving
| and transmitting telephomnic -apparatus at
each substation, relay mechanism at each-

substation normally causing short-circuiting
of the receiving mechanism and disconnec-
tion from the line of the transmitting-mech-

anism, main switching mechanism at each
| substation, actuation of the mam switching
mechanism at one substation causing closure

of a high resistance path through the relay
mechanism to cause actuation of the relay

mechanism to remove the short-circuit about

the receiving mechanism and to connect the
transmitting mechanism with the circut,

actuation of the relay mechanism causmg
closure of a low resistance parallel path

through the relay mechanism, the energy
from said source being insufficient upon con-
nection of the low resistance path at the one
substationi to cause ‘actuation=of the relay
mechanism at any other substation through
the high resistance path thereof whereby the
receiving mechanism at any other substation

70

the low resistance path at the one substation

r
'

75

80

85

90

95

100

105

110

is maintained in short-circuiting condition =

and the transmitting mechanism thereat
kept disconnected from the line. " i

- " 25, In a telephone system, the combina-
tion with a telephone line, of substations con-
nected therewith, a source for supplying cur-
| rent to the line and substations, receiving
and transmitting telephonic apparatus at

each substation, relay mechanism at each

substation normally causing short-circuiting
of the receiving mechanism and disconnec-

tion from the line of ‘the transmitting mech-

‘anism, main switching ‘mechanism at each
‘substation, actuation’of the main switching
mechanism at one substation causing closure

of a high resistance path through the relay

“mechanism’ to cause actuation of the relay

mechanism to remove the short-circuit about
the receiving mechanism and to connect the

115

120~

125

4

130.



gistance path

10

15

20

30

30

and  transmitting

“the low

878,018

transmitiing mechanism with the circuit, ac-
tuation of the relay mechanism causing clo-
<ure of a low resistance parallel path through
the relay mechanism, the energy from said
source being insufiicient upon connection of
‘he low resistance path atthe one substation
{0 cause actuation of the relay mechanism at

any other substation through the high re-.
thereof whereby the recerving

mechanisin at any other substation i1s main-
fained in short-cireuiting conidition and the
transmitting mechanism thereat kept dis-
connected: from the hine. aned means at each
<ubstation for destroying the effect of the
low resistance path to allow energization ot
the relay mechanisin at other substations. -

"9, In a telephone system, the combina-

tion with o telephone line, of substations con-

nected therewith, a source for supplying cur-

rent to the line and substations, receiving
telephonic apparatus at

oncle substation, relay mechanism at each

substation normalky causing short-circuiting
of the receiving mechanism and disconnec-

tion from the line of the transmitting mech-
anism, main switching mechanism at each
substation, actuation of the main switching

mechanism at one substation causing closure |
of a lhigh resistance path through the relay

mechanism to cause actuation of the relay
mechanisin to reinove the short-circutt about

the receiving mechanism and to connect the

transmitting mechanism with the circult, ac-
tuation of the relay mechanism causing clo-
sure of a low resistance parallel path through
the relay mechanisi, {he energy from said
source being insufficient upon connection ol
resistance path at the one suustation

4o eause actuation of the relay mechanism at

40 &
sistance path

45

other substation
thereof
mechanism at-any other substation is main-
tained in short-circuiting condition and the
{ransmitting mechanism thereat kept dis-
connected from the line, said relay mechan-
;sm being of high impedance, and a non-

ally

~impedance by-path at cach substation for

50

09

- 60

60

actuation ol

the passing therethrough of voice currents.
97 In a telephone system, the combina-
tion with a telephone line, of a substation
connected therewith, a source of current for
connection with the substation, main switch-
ing mechanism, and telephonic apparatus
st the substation, said telephonic apparatus
being normally disconnected from the line
independently of the main switching mech-
anism, a relay for controlling the connec-
tion of the

tion of the main switching mechanism caus-
ing the closure of a
of the relay whereby said relay
the relay causing clostre of a sec-
ond dircuit through the substation, sald seg-

ond cireuit including the other winding of

through the high re-
whereby the receiving

. telephonic apparatus with the
line, said relay having two windings, actua- |

circait through a winding
is actuated,

extending therefrom

central source of electric energy,

central source of electric energy,
extending therefrom to a D

station,

3

the relay and telephonic apparatus, said tele-
phonic apparatus being thereby connected
with the hne. o

98. In a party line telephone system, 2
central source ol electric energy, line wires
to a plurality of sub-

stations, mnormally inoperative telephonic

A

apparatus at each substation, arelay aving -

two windings, means controlled by the relay
for rendering the telephonic apparatus op-
erative, and a receiver and condenser 1n
shunt of the said windings. .
~ 99. In a party line telephone system, &
contral source of electric energy, line wires
extending therefrom to 2 plurality ox sub-
stations, normally inoperative telephonic
apparatus at each substation, a relay at each
substation, and a switeh controlled by said
relav to close a telephonic cireutt including
a winding of said relay.
30. In a party line telephone system, a
' line wires
extending therefrom to & plurality
stations, telephonic apparatus at each of said
<ubstations, an electromagnet at each sub-

station, and switching mechanism controlled

by each electromagnet and serving normally

{6 maintain the telephonic apparatus at the

<ubstation imperative, and serv-
ing when actuated by the energization of said
electromagnet to close a circuit including &
winding of said electromagnet and tele-
phonic apparatus.
central source of electric energy, line wires
oxtending thereirom to 2 plurals

assoclated

_ lity of sub-
stations, telephonic apparatus at each of said

substations, an electromagnet at each sub-
station, and switching mechanism controlled -
by each electromagnet and serving normally
to maintain the telephonic apparatus at the

associated substation inoperative, and serv-

ing when actuated by the energization of said

olectromagnet to .close a circuit including a.

winding of said olectromagnet. and 'a tele-
phone transmitter. L
39. In a party line telephone system, a

' hne wires

jurality of sub-
telephonic

stations, normally inoperative
apparatus '
substation, a switch controlled by said relay
to close a telephonic circuit including a wind-

ing of said relay, and a receiver and serially

connected condenser in <hunt about a wind-

ing of the relay. 0 - .
- 33. In a party line: telephone system, 2
central source of electric energy, line wires
extending therefrom:- to 2 plurahity
stations, telephonic apparatus at each of sald
substations, an electroinagnet at

oacl, electro nagnet and serving normally to
roaintain the telephonic apparatus at the as-
sociated substation inoperative and serving

line télephoné systetq‘,, a

‘ each sub-
switching mechanism controlled by

79
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of sub-

90

95

109

160

110

115
ot each substation, a relay at each
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when actuated by the energization of said | substation, telephonic a,i)pa;rgtus at each sub-

electromagnet to close a circuit including a
winding of said electromagnet and telephonic
apparatus, and a receler and serially con-
nected condenser in shunt about a winding
of the relay. . e |

34. In a party line telephone system, a
central source of electric energy, line wires
extending therefrom to a plurality of sub-

stations, telephonic apparatus at each of said

substations, an electromagnet at each substa-

- tion, switching mechanism controlled by each

15

electroinagnet and serving normally to main-
tain the telephonic apparatus at the asso-
ciated substation inoperative, and serving
when actuated by the energization of saic
electromagnet to.close a circuit including a.

- winding of said electromagnet and a tele-

20

phone transmitter, and a receiver and seri-
ally connected condenser in shunt about a

- winding of the relay. -

25

30

35. In combination, a telephone line lead-
ing from a plurality of substations to a cen-
tral office, sources of talking and signaling
current at the central office, an electromag-
net at each of the substatiouns, a signal bell
at each substation, a condenser normally in

crcult with each bell, switching means asso- |

clated with each electromagnet and adapted
upon actuation of the associated electro-
magnet to close a telephonic cireuit includ-

‘ing the condenser at the associated substa-

- tion, and a receiver connected with each con-

30

denser in shunt of the winding of the asso-
clated electromagnet. - '

36.. In combination, a t'e-lép'hone' line lead-

‘ing from a plurality of substations. to a cen-

tral oflice, sources of talking and signaling

~current at the central office, a relay dt each

40

45

50

substation normally inoperative, telephonic
apparatus at each substation, a signal bell at
each substation, a condenser normally in cir-
cuit with each ‘bell, means for connecting
sald telephonic apparatus in eircuit with sai
condenser, and means controlled by said re-
lay to render-the telephonic apparatus oper-
ative. '~ . - | L
37. In combination, a telephone line lead-
ing from:a plurality of substations to a cen-
tral office, sources of talking and signaling
current at the central office, a relay at each
substation normally inoperative, telephonic
apparatvs at each substation, switch appa-

- ratus at each substation, a signal bell at

99

- apparatus caustng closure of g circuit includ- |

each substation, a condenser normally in cir-
cult with each bell, actuation of the switch

" ing the condenser and telephonic apparatus,

- 38. In combination, a telephone line lead-
1ng from a plurality of substations to-a cen-

and means controlled by each relay to render
operative said telephonic apparatus.

tral office, sources of talking and signaling

Ceurrent at the central office, a relay at each

station comprising a receiver and trans-

mitter, switch apparatus at each substation,

a signal bell at each substation, a condenser

normally 1n circuit with each signal bell, ac-

tuation of the switch apparatus causing con-

nection of said receiver in circuit with the

condenser and with the telephone line, and

ameans controlled by the relay for closing a

circuitt through the transmitter and through
one winding of said relay. |

65

70

| Y £+
39. In combination, a telephone linelead-

ing from a plurality of substations to & cen- -

tral office, sources of talking and signaling
current at the central office, a relay at each
substation, ‘telephonic apparatus at each
substation comprising a receiver and a trans-
mitter, switch mechanism at each substation,
a signal bell at each substation, a condenser
normally 1n circuit with each bell, actuation
of the switch mechanism causing connection
of the receiver with the line through a cir-
cutt mcluding the condenser, actuation of
said switch mechanism also causing connec-

80

85

tlon of the relay with the line; and means =

adapted upon energization of the relay to

connect the .transmitter with the line
through a circuit including a winding of the
relay, sald condenser serving to provide a
non-induective path about the relay winding.

40. In combination, a telephone line lead-

tral oflice, sources of talking and signaling
current at the central office, an electromag-
net at cach substation normally inoperative,

telephonic apparatus at each substation

comprising a transmitter and a receiver,
switch mechanisim at each substation, a sig-

' nal bell at each substation, a condenser nor-

mally in circuit with each bell, actuation of

the switch mechanism closing a cireuit
through the relay, and a switch at each sub-

station . .controlled by the electromagnet

00

g from a plurality of substations to & cen- -

100

105

when energized to render the telephonic ap-

paratus operative,.sald switch when actu-

ated closing also a circuit including a wind-
ing of the electromagnet and the transmitter,
actuation of -the switch' mechanism closing
also a circuit including the receiver and the
condenser. R T S
41. In combination, a telephone line lead-

tral office, a central source of electric energy
connected with the line at the central office, a

source of ringing current at the centraloffice, -
120

normally inoperative telephonic apparatus at
each substation, comprising a transmitter

110

. _ 116
ing from a plurality of substations to a cen- =~

and a receiver, a relay at each substation,

each relay being adapted upon actuation to

render operative the associated telephonic

apparafus, a path at each substation for ring-

ing currents, a signal bell in each of said

paths, a path at each substation in shunt

around the relay winding for voice currents,



10

15

878,018

snd a condenser common to both paths, the
condenser and receiver being connected: 1n

shunt about said relay winding.

42. In combination, a -t-elep'hone.line lead-
ing from a plurality of substations to 2 cen-

tral office, a central source of electric energy
connected with the line at the central ofiice, a

source of ringing current at the central office,
normally inoperative telephonic apparatus at

each substation comprising a transmitter and
a receiver, a relay having two windings at

- each substation, each relay adapted upon ac-

tuation to render operative the associated

~ telephonic apparatus, a path at each substa-

tion for ringing currents, a signal bell in each

of said paths,a path at each substation m

20

shunt around the relay windings for voice

currents, a condenser common to-both paths,
the condenser and receiver being connected

in shunt about said relay windings, a manual
switch at each substation for ¢losing the cir-
cuit through one of the associated relay wind-
ings, and a switch controlled by each relay to

“ close the cireuit through the other relay
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winding at each substation. o
~ 43. In combination, a telephone line ex-

tending from a plurality of substations to a
central office, sources of talking and signaling.
“current at the central office, normally moper-

ative telephonic apparatus comprising a.re-
ceiver and transmitter at each substation, a
relay having two windings at each substa-

tion, means at each substation adapted upon

actuation of the associated relay to render
operative the associated telephonic appara-

tus and to close a circuit including a wiAding

of said relay and the transmitter, a path at
each substation in shunt arcund the relay
windings for the passage of voice currents,
and a condenser.common to both paths.

44. In combination, .a telephone line ex-
tending from a plurality of substations to a

central office, sources of talking and signaling

~current at the central office, normally moper-

45
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ative telephonic apparatus comprising a re-
ceiver and transmitter at each substation, a
relay at each substation, means at each sub-
station adapted upon actuation of the asso-
ciated relay to render operative the asso-
ciated telephonic apparatus and to close a
circuit including a winding of said relay and
the transmitter, a path at each substation

for ringing currents, a path at each substa- |

tion in shunt around a relay winding for the
passage of volce currents, and a condenser
common to both paths. -

45. In combination, a telephone lme ex-

tending from a plurality of substations to a

central oflice, sources of talking and signaling

current at the central office, normally 1hoper-
“ative telephonic apparatus comprising a re-
ceiver and transmitter at each substation, a |
relay having two windings at each substa-
tion, means at each substation adapted upon
actuation of the associated relay to render |

gl

opefa,tive the associated telephonic appara-

tus and to close a circuit including a wimding

of said relay and the transmitter, a path at
each substation for ringing currents, a path
at each substation in shunt around the relay
windings for the passage of volce currents, a
condenser common to both paths, a manual

switch ‘at each substation for closing circuit
‘through one winding of the associated relay,
ind a switch controlled by each relay and
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adapted upon the strong energization of the

relay to close circuit through the other relay
winding. . |

" 46. In combination, a telephone line lead-
iny from a plurality of substations to a cen-

tral office, sources of talking and signaling

current at the central office, a relay at each
of said substations having two windings, a
manual switch at each substation for closing

threugh a winding of the associated relay a

cireuit in bridge of the telephone line, and a

switeh controlled by said relay to elose a cir- -

cuit including the other winding of said relay

and telephonic apparatus. .
47. In combination, a telephone line’lead-

ine from a plurality of substations to a cen-

tral office, sourtes of -talking and signaling

current at the centra'l office connected with

‘said line, a transmitter at each substation,

an clectromagnet at each of said substa-
tions having two windings, a manual switch
at each substation for closing through a wind-
ing of the associated electromagnet & cireuit
in bridge of the telephone line, and a switch

automatically controlled by each electromag-
net and adapted upon the- energization of
a circuit -'1nct[ucling the -

the magnet to close .
other winding of the electromagnet and the
associated telephone transmitter.

48. In combination, & telephone line lead-
ing from a plurality of substations to a cen-
tral office, sources of talking and signaling
current at the central office connected with
said line, a transmitter at each substation,
an electromagnet at each of said substations

having two windings, a manual switch at

cach substation for closing through a wind-
ing of the associated electromagnet a circult
in bridge of the telephone line, a switch au-
tomatically controlled by each electromagnet
and adapted upon energization ol
net to close a circuit including the other

‘winding of the electromagnet and the asso-

ciated telephone transmitter,-and a recerver
and . serially connected condenser connected
in shunt of the other winding of said elec-

-tromagnet. L } o

49. In combination, a telephone line lead-
ing from a plirality of substations to a cen-
tral office, sources of .talking and signaling
current at the central office, a transmitter at

the mag-
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each substation, an electromagnet at each '

‘substation having a high resistance winding

and a low resistance winding, a manual
switch at each substation for closing through

130
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~ the high resistance

and ad

.mndmtr of the eleetromaﬂ'net and

.

relay a circuit in bridge of the tele{)hene line,
and a switch controlled by each

resistance circuit through one only of the
electromagnets on a line to cluose a circuit

through the low resistance winding of the as-
soeleted relay and the telephone transmitter.
50. In combination, a telephone line lead-

ing from a plurality of substations to a cen-
tral office, sources of talking and signaling
current at the central office, a transmitter at

each substation, an electromagnet at each

substation hewno* a high resistance winding

and a low resmtenee winding, a 111311111&1

gwitch at each substation for (‘lOblnﬁ' throunh
wmdmw of the aseeemted .

relay a circuit in bridge “of the telephone

line, a switch controlled byf each electromag-

net and edaptod upon the closure of the hlnh
resistance circuit through one only of the
electromagnets on a line to close a circuit

through tho low resistance winding of the as-

sociatoed relay and the tele ﬁ)hmw transmitter,

and a receiver and serially connected con-

denser connected 1n ehuut of a wuulmfr of
sald electromagnet. |

51. In combination, a tolephone Iine lead-

1ing from a plurality ol: substations to a cen--

tr el office, sources of talking &Il(]. swnelmﬂ*

- ¢urrent atv the central ofhice eemweted Wlth.

sald line, a transimitter at each substation, an
electronmwnet at each of said. substa.tlons
having: two windings, a manual switch at
each substation for cloemu' through a winding

of the associated eleetrema,gnet a circulf 1n |
bridge of the telephone line, a switch auto-

matically controlled by each electromagnet

lapted upon’ the erergization . of the
magnet to close a circuit including

e eetrerneo‘-.
net and adapted upon the closure of the hlfrh-

the other |
the asso-

878,018

the h1gh reswtence winding of the associated | ciated telephone transmitter, and a receiver

connected In shunt of the other winding of

sald electmmegnet

52. In combination, a telephone lme lead- A%

ing from a plurality of substations to-a cen-
tral office, sources of talking aiid signaling

current et the central office, e transmitter at
cach substation, an electrenmgnet at each

substation hevmﬂ' a high resistance winding 59

and a low 1‘e51stance winding, a manual

switch at each substation for clesmg through
the high resistance winding of the associated

relay a circuit in bridge of the telephone line,
a switch controlled ’Ey each. eleetr01nen'net
and adapted upon the closure of the hlcrh
resistance circuit through one only of the
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electromagnets on a line to close a circuit -

through the low resistance winding of the
associated reLLy and the telephone trans-
mitter, and a receiver eenneetedp mn. shunt of a
W 111(_11111'T of said electromefmet |

53. Ina partyline telephene svstem, a een—_

tral source -of electric energy, line wires ex-

| tending therefrom to a plurality -of substa-

tions, neuhallv Inoperative telephonic appa-

ratus at each substation, a relay at each sub-

station, a switch actuated by said relay to

render ‘the telephonic apparatus operative,

when said switch 1s 1n - 1ts alternative posi-

tion, a hook switch, magnetic means for
mmntemmﬂ' sard Ieley controlled switch in

1ts altemetwe 0511;1011 during the time that

“sald switch hook is in its: altemetwe position.

In witness whereof, I hereunto subscribe

ny name this elghteenth dey of Deeember_

A.D., 1905. R
ART_HUR 1+ POOLE.
Wﬂsneeses -

Frank B. HALL. |
JNO. F._]:‘RASIIDR. .
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