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1o all whom (6 maly CONCeriv:

Be it known that I, CHARLES TIMBERLAKE,
of Indianapolis, county of Marion, and State
of Indiana, have invented a cert-ain new and
useful Telephone-Exchange System; and Ido
hereby declare that the following is a full,
clear, and exact description. thereof, refer-
ence being had to the accompanying draw-
ings, in which like numerals refer to like parts.

This invention relates to improvements in
the apparatus and arrangement of telephone-
exchanges, whereby calling subscribers are
automatically connected and disconnected
to any connecting - ¢ircuit commonly called
‘“ cord-circuits” without the use of -a cord.
This result is accomplished by a relay 1n each
subscriber’s line, in combination with switch-
ing-relays and locking in and out relays. The
first subscriber calling is connected to the
connecting-circuit automatically through the
first switching-relay in the series. When he

‘hangs up his receiver, he isautomatically dis-

connected and the parts automatically re-
turned to their normal position. If another
subscriber calls at the same time, he 1s con-
nected to the connecting-circuit through the
first switching-relay in the series that is not

in use, and thele 18 NO eonﬂlet between call-

ing subscribers.
This invention dlspenbeb with answering-

jacks, the line - signals, and the answering

cords- and plugs of the cord-circuits. The
cord-signals do the work of line-signals. It
1S dppaxent therefore, that this invention
oreatly simplifies auf‘l_ economizes the con-
struction of a telephone-exchange. It also
saves much time of the operators in effecting
the connections and disconnections with other
lines, as the operators are not required to in-
sert or remove theanswering-plugs. All sub-
seribers are connected and disconnected from

the connecting-cireuits automatically with-

out contlict.

The full nature of myinvention will be un-
derstood from the accompanying drawings
and the description following of one form of
device einbodying mysaid invention, and the

.scope of said invention will be nnderstood

from the claims following said description.

In the drawings, Figure 1 is a side eleva-

tion of the apparatus, Shomnu it in diagram
while it is not being used.

' while one connecting-circuit is in use.

Fig.
3 i8 a plan of the apparatus; showing it in
diagram with a part in use. Fig. 4 is a séc-

tion on the line A A of Fig. 1 lookmu' to the

right. Fig. 51s a sectlon on the same liné
lookmg to the left.
Referrmﬂ‘ now to the details of the eon-

struection __and arrangement of the apparatus;
lines, &c., shown herein for the purpose of

illustrating the nature of my invention, 1 and
2 are the lines of a calling subseriber, 3 and

35

60

4 of another calling subscriber, and 5 is the

jack of a called subseriber. When the call-

ing subscriber on lines 1 and 2 removes his

receiver, the current flows from. the battery

6 thlouﬂ'h the wire 7, which is common to one

side of all lines of calling subscribers by
means of the armatures 8. The current thus
goes through said subscriber’s armature S
and out on the line 2 through the subseriber’s

telephone and back on wire 1 to his armature
9 of his cut-off relay and through his wire 10

and electromagnet 11 of his line-relay to the
wire 12, that is common to all of the line-
relays. The current then passes through the
armature 13 of the switching-relay to the
wire 14 and then through the electromag-
net 15 of the loeking in and out relay to the
wire 16, which is common to all of the lock-
ing in and out relays, back to the battery 6.
When the current flows through the circuit

above deseribed, it causes electromagnet 11

of the line-relay to actuate the spring-arma-
tares 17 and 18, there being one set of said
spring-ar matures on.the rods 53 at each end
of said electromagnets. The current in said
circuit at the same time acts on the electro-

‘magnet 15 of the locking in and outrelay and

it pulls the sliding armature 19 to it. Said
sliding armatureis mounted 1n the guide-bars
20 and carries a set of non-conducting arms
21. These non -condueting arms hold the
spring-armatures 17 and 18 of the line relay
out of contact with the plates 22 and 23 while
the apparatus is not in use, as is shown in
Fig. 1. When the armature 19 is operated
by the current, as described, it and the arms
21 are moved to electromagnet 15, which per-
mits the spring-armatures 17 and 13 to escape
from the arms 21 and come in contact with
the plates 22 and 23, as shown in Fig. 2. At

Fw 2 is the same | thetime the eleetromagnet 151s ener Ulzed and
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draws to it the armature 19 the contact-piece
37 thereon makes contact with wire 38, which
causes the current to flow from the ba,ttery
29 through wire 40 to the drop or signal 41
through wire 33 and 42 back to battery 39.
This operates the signal 41 and informs the
operator that there is a call on that circuit.
When said armature 17 of the line-relay moves
toward the electromagnet 11, its spring 29
causes the contact-plate 30 to close the cir-
cuit with the contact-point 47, and when this
contact is made the current flows from bat-
tery 32 through wire 31, contact-point 47, con-

tact-plate 30 and throngh wire 33 and the elec-

tromagnet 34 of the cut-off relay to ground
through wire 35.. The current energizes the
electromagnet34 of thecut-offrelayand moves
armatures 5 and 9, thus breaking the circait
between armatures 8 and 9 and the wires
1 and 2, being the first c¢ircuit above de-
scribed. The effect of breaking said eircuit
is that the line-relay and the locking in and
out relay are c¢ut out and the almdture 19
and arms 21 move back by gravity or springs
(not shown) to the position shown in Fig. 2.

‘T'he movement of the armature and arms 21

should be fast enough to intercept the springs
17 and 18 before returning to their normal
position. The arms 21 then hold the spring-
armatures 17 and 18 in contact with the plates
22 and 25, and the spring-armatare 17 in this

position holds the springs 29 against the con-

tact-plate 30 to keep in touch with the con-
tact-point 47, as 1s seen in Fig. 2. When the
armature 19 moves back, as thus. described,
it also breaks the signal- circuit. When the
armatures 17 and 18 of the line-relay engage
plates 22 and 23, the current will then flow
from the battery 24 through wire 25 to the
electromagnet 26 of the switching-relay, then
through the wire 27 to the contact-plate 22.
Therefore 1t goes through the spring-arma-
ture 17 of the line-relay through wire 1, the
telephone, back on wire 2 to spring-armature
18 of the line-relay, contact-plate 23, wire 28
to the battery 24. 'T'he c¢urrent in this circuit
causes the electromagnet 26 of the switching-
relay to actuate armature 13 and break the
conne¢tion between armature 13 and wire 14,
as appears in Hig. 2. At the time armature
13 breaks contact with wire 14 it makes a con-
tact with wire 36, leading to the next relay in
the series. The operator having been in-
formed of a call by signal 41, connects her
telephone to the calling-circuit through wires

43 and 44 from the connecting circuit-wires

60 and 61 by means of listening-key 46 and
gets the number of the subscriber desired.
She then inserts plag 45, connecting the con-
necting circuit-wires 60 and 61, into the jack
5 of the subseriber called. The construction
and arrangement of the operator’s telephone,
listening and ringing keys, generator, and the
calling cord and plug herein shown are not
new and form no part of this invention, but
as here shown are familiar to all skilled i ln the
art and require no detailed description.

1
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generator should be gr ounded on one side, as
(Not here shown. ) The calling-jacks - = =

usnal.

in the subscribers’lines 1 2 and 34, which are

like the calling-jacks 5, are not here shown, = . - -

as they form no part of thisinvention and are -
It is ob-
served that there is no answering jack, plug,
and cord to connect the calling bubscmbertoz '

the connecting-circuit, but that this is effect-

familiar to all skilled in the art.

ed automatically without any attention from

the operator.
scribers, the operator merely removes plug

45 from the jack 5.
s¢riber hangs up his receiver,

Fig. 1.

To disconnect the two sub-

When the calling sub-
the cur:ent':
ceases to ﬂow through the elecbromawnet 26 - -
of the switching-relay, which permits “the ar- .
‘mature 13 to return-to normal position, asin . %

The armature 13 in returning to its i

normal position forces the spring 50 against . = =

the contact-plate 51.

The spring 50 is made . = =
of resilient material and so placed that when . - .- .

the armature 13 is drawn to the magnet 26.it - - -

allows said armature.to pass it Wlnhout pro- go - -
ducing any electrical effect; but the retarn = -
movement of the armature-w forecesthespring . =
50 against the plate 51, and then the further - -

movement of the armature causes it to. pass - -

the end of said spring, asin Fig. 1. 'T'he con-

wire 52, plate 51, spring 50, wire 14, electro-

maﬂ‘neb 15 of the locking in and out relay,
and then to the battery 6 through wire 16.°

tact between the 5pr1nﬂ' 50 and pla,te 51 causes - |
the current to flow from battery 6 through

This current will energize the electromdﬂ'net:_f 3
15, withdraw the armature 19 and arms 21, -~

and close the signal-circuit, thus operatlnw" o

signal 41, which in this case acts as a clear- -~ = - °

ing-out swnal

21 allows springs 17 and 18 of the line-relay
(Showpnin . =
Fig.1l.) When the armature 13 of theswitch- = .

to return to Lhe normal pesmon

ing-relay has escaped the end of spring 51

and the spring reboinds to its normal posi- t1o.-
tion out of contact with plate 51, said circuit’ = =
is broken and the armature 1% of the locking =~ 7. -
in and out relay and arms 21 regain their nor-
mal position, as seen in Fig. 1, and the sig- .
This automatic-

nal-cireuit is also broken.

The withdrawul of the arms.

&lly disconnects the calling subbcuber from =~

the conne(,bmﬂ'-cucmt

The foregoing explanation describes theop-
eration of the e;x(,hdnu-e between one calling . -~ - -

subscriber and a edlled subsecriber. Expla.l-

120
‘nation will now be made of its operation when Co i
“a subsecriber calls while another subscriberis -0 -

connected. There is one line-relay for each -

subsceriber—that i1s, the electromagnet 11, .
spring-armatures 17 and 18, springs 29, eo_n-
tact-plates 30, contact-points 47, and wires
10 are dupllc@ted for each subswlber as ap-

pears in Fig. 1; also, the cut-off relay, in-
clading the elef‘*tromaﬂneh 34 and the arma-- -

tures 8 and 9, is dupllca,ted for every sub- 130
There is also =

scriber, as appears in, Fig. 1.

2 series of locking in and out re,la,}b includ- -
ing the electromdwnets 15 and their arma- - - -

The | tures 19 and the arms 21, the contaet-planeﬂ,:. IR
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99 and 28, the switching-relays, including the
olectromagnets 26, armatures 13, wires 14,
25, 27, 28, and 36, for each connecting-circuit,
as appears in the plan to be seen in Fig. 3.
The battery 24 is shown here duplicated, one
for each connecting-circuit, but that 1s not

necessary, as one battery may be comuon to |

all connecting-circuits. The wire 16 1s com-
mon to all the electromagnets 15, the wire 7
to all armatures 8, the wire 42 io all the con-
tact-plates 37, the wire 40 to all signals 41,
the wire 31 to all contact-points 47, the wire
52 to all contact-plates 51, the wire 27 to the
contact-plates 22, the wire 28 to the contact-
plates 23, and the wire 12 to the eleciromag-
nets 11 of all line-relays. Now when one
calling subseriber is connected with the called
subscriber and a second calling subscriber de-
sires connection he removes the receiver,
which causes the current to flow from the bat-
tery 6 through wire 7, armature 3 of his re-
lay, wire 4, through his telephone and back
through wire 3, armature 9 of his cat-off re-
lay, his wire 10, and electromagnet 11 of his
line-relay to wire 12. Therefrom the current
passes through armature 13 of the first switch-
ing-relay, which at this time is in contact
with the wire 36, as appearsin Figs. 2 and 3.
It then passes through the armature 13 and
wire 14 in the next switching-relay in the se-
ries. Through the wire 14 the current goes
to the electromagnet 15 in the next locking
in and out relay in the series, as shown 1in
Fig. 3. The further operation for making the
connection for the second calling subseriber
is the same as has been described for the first

one, except that he is connected with a dif-

ferent called subscriber by means of a differ-
ent plug 45, as appears in F'ig. 3. Forathird
or any number of calling subseribers the con-
nection is made in the same way, the circult
being through a different switehing-relay for
each subseriber calling at the same time. In
all cases the circenit will be initially estab-
lished through the first switching-relay in the
series that is not in use and will remain
through such relay until disconnected. 'I'he
number of switching-relays and connecting-
lines should be such as to accommodate the
maximum number of subscribers calling at
the same time. o
 In this specification and the claims there-
of a “connecting-circuit” means the con-
tact-plates 22 and 23, wires 27 28 25 60 61,
battery 24, and the means for conuecting
wires 60 and 61 with the called subscriber’s
lines.

What I elaiin as my invention, and desire
to secure by Letters Patent, is—

1. Inatelephone-exchange system the com-

bination with suitable calling-lines and a se-

ries of connecting-circuits, of a switching-re-
lay in each connecting-cireait so that if the

connecting-circuit be in use the relay con-.

nects a calling-line with the switching-relay
of the next connecting-circuit in the series.
2. Inatelephone-exchangesystem,the coms-

bination of calling-lines, a connecting-circuit,
a line-relay connected with the calling-lines,
a locking in and out relay connected with
the connecting-circuit, a switching-relay, and
means for connecting the line-relay and lock-
ing in and out relay through the switching-
relay. - _ |
3. Inatelephone-exchangesystem,the com-

bination of suitable calling-lines of the vari-

ous subseribers, a number of connecting-cir-

=

75

cuits, a line-relay for each calling subscriber, |

a switching-relay and a locking in and out
relay for each connecting-cireuit, the line-re-
lays and locking in and out relays being con-

nected in series throngh the switching-relays.

4. Inatelephone-exchangesystem,the com-
bination with suitable ealling-lines and con-
necting-circuits, of a switching - relay that

connects a calling-line with a connecting-cir-

cuit not in use, a locking in and out relay,
and a switch operated by the armature of the
switching-relay that actuates the locking in
and out relay and thereby disconnects the

calling-line and connecting-circuit.

5. Inatelephone-exchangesystem,the com-
bination of the calling-lines of various sub-
scribers, connecting-circuits, a switching-re-
lay for each connecting-circuit that connects
said calling-lines with a connecting-circuit
not in use, locking in and out relays for each
connecting-circuit, and a switeh for each eir-
cuit operated by the armature of the switeh-
ing - relay for said connecting-circuit and

which actuates the locking in and out relay

in such connecting-circuit and thus discon-
nects the calling-lines. |

6. Inatelephone-exchangesystem,thecom-

bination with the wires of the calling-line, a
cut-off relay with two armatures connected

| with the wires of the calling-lines, a battery,

a wire from the battery to the one armature ot
cut-off relay, and a line-relay, of a wire from
the cut-off relay to the electromagunets of the
line-relay, a switching-relay, a wire from the
electromagnet of the line-relay to the arma-
ture of the switehing-relay, a locking in and
out relay, a wire from the armature of the
switching-relay to the electromagnet of the

locking in and out relay, and a wire from the

electromagnet of the locking in and outrelay
to the battery. -

7. In atelephone-exchange systeum the com-
bination with the calling-lines of the various
subseribers, a cut-off relay with the two ar-
matures connected with the calling-wires of
each.subscriber, a common battery, a com-
mon wire from the battery to one of the ar-
matures of the cut-off relays, and a line-relay
for each subseriber, of a wire from the arma-
sure of the cut-off relay to the electromagnet,
of the line-relay of each subseriber, switeh-
ing-relays, a connection between the electro-
magnets of the line-relays and the armatures
of the switching-relays, locking in and out
relays, a connection between the armatures
of the switehing-relays and electromagnets
of the locking in and out relays, and a con-
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nection between the electromagnets of the

locking in and out relays and the battery.

3. Inatelephone-exchange system,the com-
bination with the calling-lines of various sub-
scribers, a cut-off relay with two armatures
connected with the calling-wires of each sub-
scriber, a battery, a common wire from the
battery to one of the armatures of all the cut-
off relays, and aline-relay foreach subseriber,
of a wire from an armature of the cut-off re-
lay to the electromagnets of the line-relay of
each subscriber, switching-relays, a common
wire from the electromagnets of the line-re-
lays to the armatures of the switching-relays,
locking in and out relays, a connection bLe-
tween the armatures of the switching-relays
and the electromagnets of the locking in and
out relays, and a connection between the elec-

tromagnets of the locking in and out relays

and the battery. | |

9. Inatelephone-exchangesystem,the com-
bination with the calling-lines of various sub-
scribers, cut-off relays with two armatures
connected with the calling-wires of each sub-
scriber, a common battery, a common wire
from the battery to one of the armatures of
all the cut-off relays, and a line-relay for each
subscriber, of a wire from the armature of
the cut-off relay to the electromagnets of the
line-relay of each subsecriber, switching-re-
lays, a common wire from the electromagnets
of all the line-relays to the armatures of the

- switehing-relays, locking in and out relays,

35

40

45

S50

35

6o

a wire from the armature of each switching-
relay to the eleetromagnet of a locking in and
out relay, and a wire from the electromagnets

of all the locking in and out relays to the bat-

tery. |

10. In a telephone-exchange, the combina-
tion with the calling-lines of various sub-
scribers, of a line-relay connected with the
calling-wires of each subseriber and consist-
ing of an electromagnet and two or more
spring-armatures, connecting-cireuitsinelud-

ing a pair of contact-plates for each line-re- |

lay that the armatures thereof engage when
actuated, and a switching-relay for switching
the connection from the calling-wires to the
first econnecting-circuit not in use. | |
11. In a telephone - exchange system, the

combination with the wires of a calling-line,of

a line-relay connected therewith comprising

an electromagnet and two spring-armatures, |

connecting-circuits each with a pair of con-
tact-plates whichsaid armatures engage when
actuated, a switching-relay for switching the
connection from the calling-wires to the first

connecting-circuit not in use, a battery con-

nected with the electromagnet of the switch-
ing-relay, a- wire from one of said contact-
plates to the electromagnet of the switching-

relay, and a wire from the other contact-plate
- to the battery.

12. In a telephone-exchange system, the
combination with the wires of a calling-line,
of a line-relay connected

|

locking the armatures
actuated position. . e T
13. In a telephone-exchange system, the 8o =

ing an electromagnet and two 'spring-arma-

tures, connecting-circuits each with a pair of
contact-plates which said armatures engage- -

when actuated, a switching-relay for switch-

ing the connection from the calling-wires to

the first connecting-cireuit not, in use, a bat-
tery connected with the electromagnet of the
switching-relay, a wire from one of said con- -
tact-plates tothe electromagnet of the switch-

ing-relay, a wire from the other contact-plate

to the battery, and means for temporarily.
of the line-relay in the

combination with the calling-lines, a cut-off - -

relay, and a line-relay connected with said
calling-lines, of a contact-plate, a wire from =~
sald contact-plate to the 6190131"01‘!1&3' ﬂﬁtOf the R,
cut-off relay, a battery, a connection between

85

the battery and said electromagnet, a wire
from the battery to a contact-point nearsaid - -
contact - plate, and means for causing said :

plate and contact-point to engage when t
armature of the line-relay is actuated.

able contact-plate near said line-relay, a wire

connecting said contact-plate and the elec-
tromagnet of the cut-off relay, a wire from =
said magnet to the ground, a battery, a con- ‘
tact-point near said contact-plate, a wirefrom
| said contact-plate to the battery, and a spring
connected with the armature of the line-re-
lay adapted when said armature is actuated = -
to press the contact-plate into engagement

| with the contact-point. =

15. In a telephone-exchange system, the
combination with the’calling-lines of various -
subscribers, and a cut-off relay connected =~ -
with the calling-line of each subscriber, of a o
series of line-relays one connected with the - - =i
| ealling-line of each subseriber, a spring con-

. R 1« S
14. In a telephone-exchange system, the ~ .
combination with the calling-lines, a cut-off 8
relay connected therewith and a line-relay ~ -
connected with said calling-lines, of a mo v |

tact-plate near each line-relay, a line from -~

tery, a contact-point near each of said con-

such contact-plate to the electromagnet of - -
each cut-off relay, a battery, a connection -
from each of said electromagnets-to the bat- -
115

tact-plates, a common wire from the battery .. ==

i to each of said contact-points, and means for - el 2

forcing the spring contact-plate into engage- - -
ment with the contact-point near each line- - -

relay by the
relay.

16.

action of the armature of said

In a telephone-exchange system, the =~
combination of the calling-wires of a tele- |

phone-circuit, a line-relay with two spring- -
armatures connected with said calling-wires,

suitable connecting-circuits, a switching-re- - - -

lay for switching the connection from the
calling-wires to the first connecting-circuit ~ -~
not in use, a battery connected with the elec-
tromagnet of said switching-relay, a connec- 130 - .
tion between one armature of the line-relay -

therewith compris- | when actuated and the electromagnet of the. e
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switching-relay, and another connection be- ] 22. In a telephone-exchange system, the

tween the other armature of the line-relay
when actuated and the battery. )

17. In a telephone-exchange system, the
combination with the calling-wires of a tele-
phone-circuit, a line-relay with two sets of
armatures connected with the calling-lines,
snitable conneecting-circuits, a switching-re-
lay for switching the connection from the call-
ing-wires to the first connecting-circuit not
in use, a battery connected with the electro-
magnet of said switching-relay, a wire from
the electromagnet of the line-relay to the ar-
mature of the switching-relay, a wire from
one armature of said line-relay when actu-
ated to the electromagnet of the switching-
relay, and a wire from the other armature of
the line-relay when actuated to said baftery.

18. In a telephone-exchange system, the
combination with the calling-wires of the va-
rious subscribers, of & line-relay with two ar-
matures connected with said calling-lines, a
switehing-relay, a battery connected with the
electromagnet of said switching-relay, a com-
mon wire connecting the electromagnets of
all of the line-relays with the armature of the
switching - relay, suitable contact- plates for
all of the armatures of the line-relays when
actuated, a common wire connecting the con-
tact-plates for one set of the armatures of all
of the line-relays with the electromagnet of
theswitching-relay,and anothercommon wire
connecting the contact-plates for the other
set of armatures of all the line-relays with the
battery. | ‘

19. In a telephone-exchange system the
combination of the calling-lines of various
subscribers, two or more connecting-circuits,
one switching-relay for each connecting-cir-
cuit for connecting the calling-lines to a cer-
tain connecting-eircnit, a contact-point near
each switching-relay where it will be engaged
by the armature thereof when actuated, and
a wire from such contact-point to the arma-
ture of the next switching-relayin the series.

20. In a telephone-exchange system, the
combination of line-relays having two arma-
tures, a contact-plate for each armature when

actuated, a locking in and out relay having

a sliding armature, a pair of arms from said
sliding armature that extend between the po-
sitions that the armatures of the line-relays
occupy before actuation and after actuation.

21. In a telephone-exchange system, the
combination of calling-lines, a connecting-cir-
cuit, a line-relay connected with the calling-

line having two armatures adapted to con-

nect with the connecting-cirenit, a switching-
relay, connection between the line-relay and
switching-relay, a locking in and out relay,
said locking in and out relay having a sliding
armature, arms on sald sliding armature
adapted tohold the armatures of the line-relay
in or out of connection with the connecting-
circuit, and a line connecting the locking in
and out relay with the switching-relay.

——eee— T g w, o

combination of the calling-lines of various
subscribers, suitable connecting - circuits, a
line-relay for each subscriber connected with
each of said calling-lines and having two ar-
matures, a series of switehing-relays, a com-
mou line connecting the line-relays to the
switching-relays, a locking in and out relay
for each connecting-cireuit, connection be-

tween the locking in and out relays and the

switching-relays, a sliding armature in each

S

70

75

of said locking in and out relays, a series of -

arms on said sliding armatures each pair of
which is adapted to hold the armatures of a
line-relay in an inoperative or actuated posi-

| tion.

23. In a telephone-exchange system, the
calling-wires of subseribers, suitable connect-
ing-circuits, a locking in and out relay and a
signal-circuit for each connecting-circuit with
one end of the signal-circuit leading from the
armature of the locking in and out relay, and
a econtact-point for the other end of the signal-
circuit that is engaged by the armature of the
locking in and out relay when actuated, where-
by the signal-circuit is closed.
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24. In a telephone-exchange system, the

calling-wires of subscribers, suitable connect-
ing-circuits, a series of locking in and ont re-
lays and a series of signals for said connect-
ing-circuits, a battery, a common wire from
said battery to the armatures of all the lock-
ing in and out relays, a common wire from
the battery to the electromagnets of the sig-
nals, contact-points so arranged as to be en-
gaged by the armatures of the locking in and
out relays when actuated, and wires from
said contact-points to the electromagnets.of
the respective signals. |

25. In a telephone-exchange system the
combination with the calling-lines of various
subscribers, a cut-off relay for each subscriber
with two armatures connected with said call-
ing-lines, a line-relay for each subscriber with
two armatures to which the calling-lines of
each subscriber are connected, a spring con-
tact-plate near each line-relay, means where-
by said contact-plate is operated when the

armature of the relay is operated, a wire from

such contact-plate to the electromagnet of
the cut-off relay of each subsecriber, a wire
from each electromagnet to the ground, a con-
tact-point that is engaged by said contact-
plate when operated, a ground-battery, a com-
mon line from said battery to all of said con-
tact-points, suitable connecting ground-eir-
cuits, a locking in and out relay for each con-
necting-¢ircuit, a second battery, a common
line from said second battery to all the lock-

ing in and out relays, a common line from
said second battery to one of the armatures
of all of the cut-off relays, a wire from the
other armature of each of the cut-off relays
to the electromagnet of its corresponding line-
relay, a pair of contact-plates from each line-
relay thatare engaged by the armatures there-
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of when actuated, a series of switching-re

lays, a contact-point near each switching-re-
lay that is engaged by the armature thereofi
“when aetuated a wire from said contact-point.

to the armature of the next switching-relay
In the series, a contact-point norma,lly_ en-
gaged by the armatures of each switching-

relay, a wire from such contact-point to the

electromagnet of the corresponding locking
in and out relay, a third battery connected
with the electromagnet of one of the switch-
ing-relays, a wire from the electromagnet to
one of sald contact-plates near each line-re-
lay, and a wire from the other contact-plate
near each line-relay to said third battery.
26. In a telephone-exchange system, a sub-
seriber’s- telephone switch, ca,llmﬂ*-lmeq a
locking in and out relay, a bd,ttery connected

with the electromagnet of the locking in and
out relay, connecting-circuits, a switching- |

relay combined with the connecting-circuits
and the locking 1n and out relay for connect-

ing the calling-lines with-a certain connect- |
ing-circuit, and a switch connected with ‘the |
locking in and out relay and battery that is

so placed as to be actuated by the armature

664,691 -

- of the smtchmﬂ'-rela,y when the subsumber s—’f

telephone switch is'opened.-

27. In a telephone-exchange system, a sub—-ﬁ-ﬁ
scriber’s - telephone switch, eallmg lines, a - ‘
locking in and out relay, a ba,ttel y connected
with the eleetromagneb of the loeking in and

out relay, connecting-circuits, a swwchmg_;__..;

relay ecombined with the connecting-cireuits -
and the locking in and out relay for connect- -3
ing the calling-lines with a certain connect-.
ing-circuit, a contact-plate; a wire therefrom .-
| to the lockmﬂr in and out relay, a spring so
placed as to be operated by the armature of
the switechin ﬂ‘—relay when it is returning: from';f--
the actuated position to the normal posmloﬂ’
and pushed into contact with said eontaet--.
plate, and a wire from such spring to sa,ld bat-.-;'!:-
- tery.
In witness whereof I have hereunto aﬁixed'f T
my signature in the presence of the w1tnesses-

herem named

Wltnesses
V. H. LOCKWOOD
‘M. C. BUCK.

et

. CHAS-. - TIMBERLAK B, il
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