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To all whom it nmy'cancerné;

. (‘itizén of the United J'Sta.l;ei:‘.,,“-l'esi';(h};'g' at Efy.. |

L

iC

~at all times absolutely control his hne, and

- fore, this usually means that he wants a “re-
~call’” and -the same operator will naturally

35

Ohuo,; have invented certain new and useful
tems, of which the fo

‘companying drawings.

modern common battery systems equipped’
“Wwith automatic signals, considerable annoy-

~call. Not.so the called subscriber, however.
~ Unless-he should chance to come m on the
Same answering position as his caller. his

and in use: and it would be contrary to the

‘No. 854,379.) R apamﬂmuonou.ettm Patent. = Patented May 21, 1907.
S  Application fled May 19,1905, Berial No.261,131.

. Briefly stated , IOy Invention comprises sup- |
Plementary cut-off relays inserted 1n the cord

circuits and controlling the continuity there-
Improvements in Teleﬁ:hone-Exchmge Sys- | of between the plugs and the ordinary su- 6o
OowWIng is a specifica- ‘pervisories. . These relays are brought into =

tion, reference being had therein to the ac-

Ia, in the county of Lorain and State of

My inventionrelates to telephone exchange | circuits being " closed  (and being locked),
svstems, and has for its object the arr - | when the supervisories have hnally respond- 65
ment of a system so that the subscriber may | ed, so that the plugs are disconnected from
1 the-intermediate cord circuit apparatus, and
the lines cannot be “hung up” by the opera--| each subscriber’s line is mmediately free, the
tors through failure to disconneét promptly | cut-off relays at once putting them back on
after conversation. - - _ | their line signals, so that they can make calls ~o

Heretofore, even in the most improved | and be answered in the ordinary way without
regard to the idle and disconnected plugs
sticking in their jacks. - S _
ance and delay have been caused by the fail- 5 My invention s illustrated in the accom- B

neously upon receiving the disconnect signal. |  Figure 1 is a diagram showing a central
In asystem having double supervisory lamps, |*office connecting circuit equipped with my
the operator may of course be. called %y Invention, and a subscriber's line . circuit
adapted to codperate therewith: Fig. 2 is.g
modified cord-circuit; and Fig. 3 illustrares So
the adaptability of the invention to a trunk"
circuit. Figs. 1 and 3 are meant to be read
make the_ second connection; so that in | together in order to get the proper sequences
any case he would have to wait until this op- | of operation. . - | S -
erator was at leisure to attend to this new | = Referring to the drawings, A in Fig. 1 and 85
A’ in Fig. 3 are two subscribers’ stations,
“having the same apparatus throughout, and

_ _ his | the same line connections, so the description
multiple jack only would be then reached | of Fig. 1 will suffice for both. L ~

' R 18 the receiver connected in the bridge go -

either subscriber flashing his lamp. In the

ure of operators to disconnect lines mstanta- panying drawings, wherein
case of the subseriber who was the caller be- j |

- rules of all well regulated exchanges to Pper- | wire of a Wheatstone bridee having choke

40

- 1t a call coming in on a multiple jack to be cols in two of its arms anc balancing non-

completed by the subscriber's operator who | inductive resistance in the other two, the idea
had previously connected that Jack for a'call. | being that battery currents do not affect
Such a course would mevitably lead to con- | the receiver, but voice currents are forced ¢

- fusion through a lack of control by the man- ; through it. |

ager, of the distribution of the lines for an-! T 1S the transmitter, H is the switch-hook,

- Swering purposes among the subscribers’ op- l Q 1s the ringer and C the condenser, all these

45

- Imna 'dmlhlefsense, for he is forced to wait for ! relay N connected through I 0

.~ disconnection upon the conventence of the | from ground to the sleeve side of jack, and
50 T. 4

-his own operator to get relief. : '

erators. It being impossible for the pre- being of the usual type. From the sub-sta- B

Yiously called subscriber to do more than ; tion the line-wires 1 and 2 pass to the central roo
1dly tlash his supervisory, his line is hung up | office to the contacts n and n’ of the cut-off
' ) 1ts whole length

other man’s operator. and he cannot reachi', normally deénergized. - Contact n’is ground-
_ _ ed at-3 and contact n is connected by wire 4 105

By my present mvention the foregoing | through the line relay M to the main battery
difficulties and many others are obviated, | B. The line relay when energized, by closure
: l of the circuit at the sub-station, Lghts the

'
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lamp m through the wire 5. The line jack 1s |
shown at J, with sleeve and spring contacts
7', 7, and with this jack codperates the an- |
~ swering plug P. It will be understood that
s although I have only shown one jack for each |
line, there are supposed to be multiple jacks
where required. ' ‘ | ; '

~ The plug P and the plug P’ are normally
‘connected by way of the conductors 6—38
1o 10—12 and 7—9—11—13, broken of course |
" by the condensers (?, C’. Between 6 and 8,
10 and 12, 7 and 9, and 11 and 13 are insert-

 ed contacts controlled in pairs by the relay

magnets D and D’. In these and their coGp-
‘15 erating circuits my invention vesides. The

main battery B is bridged in the cord asusual,
each end of the cord being typical, the bat-
tery connected to the sleeve side 9 through
supervisory control relay S and to: the tip
side 8 through the supervisory relay S*, wires
19 and 21 thus forming a bridge on one side

* of the condénsers, and wires 20 and 22, with

20

~ the corresponding relays S’, S5* forming .a
"gimilar bridge on the other side. When &

plug is inserted the relay S or S’ pulls up at
once, taking current from ground to battery
and ground over the sleeve side, —7—2, in
 series with the cut-off relay N. This puis
battery on the wire 32 or 33, as the case may

30 be, and the lamp s or s’ is thereailer con-
- trolled by the rélay S? or"S?, itself controlled
_over the tip side of line from the subscriber’s |
... -From exira back contacts in series, of the
g5 relays S* and S* I derive the circuit of my
" gontrol relays, D, D', which may be traced as |
~follows: battery B, 23, 7, 35, 34, 17,16, D,
15, D’, 14, 230 and ground.. Besides the: {wa

" armatures of relays ‘ _ u
a0 controlled by the ﬁmﬁn%mmyiﬁ‘. " Of coafse
 the relays D, 1)’ must be normally deéner- |
ized, and in order thai they may T the
- required; - frst.

=y

P i

plugs, two steps should "be.

- the called subscriber should have answered; |

45 whereupon the relay S* vould hoid up, and:

" second the subscriber should have hung u
- his receiver, whereupon  this relay should
_have let go. ' I put in the velay I in order to
. respond to these two conditions.: 1f1s ener-
5 wized through the wire 34 by the relay .5
 “when the called subseriber apswers, battery
"< :then coming on the relay ¥, which pulis: up
" and puts batiery on itseli to lock, by the car-
- cuitb § have traced. - In order thet 1t shall un-
lock again, both the phugs P, P must be in
their seats, sach geat being provided with
- the plug-seat switch closed fo oground- the
wire 24 and relay I through the branches

- 26—28; and 25—27 when the plugs are out.
50 The object of the modified arrangement
 Pig. 2 is to make the disconnect mechanigiy
- of the answermg and ealling sides of the cord
mdependent. This is accompiished by hav-

H - ]
ing locking windings on the relays D and D', |

65 each winding controlled by a contact of its |

‘

-ﬁpPﬁeﬂia

S* and S°, this circuit is'| statement of i
arse | ther detailed deseription. ...

ezner- | - The operation of the circ

cut off the | 1 18 -a8 {0lioWS: i

' | hook contacts H:" Line relay M- takes cur-

| 23, 18, 34, I, 24, 26, 28 or 25, 27.

854,279

own rella;y; and acontactm its own plug-seat
switch. ~These two relays are primarily op-
erated by their upper windings, d

y &S a.h‘eady :

described in connection with Fig. 1.. Assoon

as they are operated they lock by connect-
ing the battery wires-21 and 22 to the locking

'7_0

winding, d’, and thence through their respec-

tive ground wires 25 and 26 to the pl
switches 27 and 28.° The locking reilay ¥ in
this case has its circuit 37 controlled by aux-
iliary contacts of relay D’. -~~~ -~
- Referring now. to Fig. 3, I have here:shown
a trunk line supposed to interconnect two
exchanges. ) _
the incoming trunk -plug P? are connected

3941, 40—42. Interposed in the trunk is

: the Tepeating coil I, with windings 2, 2’ 2% 2%,
| on each side of the =
85

‘between equal windings _ _
coil, a condenser being interposed to prevent
the passage of battery current. . The con-

relay S* which corresponds to the super-
visory relay S*in the cord-cireut.
with the windings %, 7%, of thé repeating coil,
is 2 shunt reiay D?, connected around. the

of the ecircuit 43,744 of the. disconnect relay.

ug-seat
75
The outgoing trunk jack J* and

. * are co 8o
for purposes. of conversation by conductors

nection 39 on the tip side of the incommg
trunk line is normally broken at contacts of

In series go

condenser. This relay controls the clearing- - '
-out Jamp X;and aiso controls the continmity -
8. Ik U1 LHE. L , 95 .
‘D2 The relay D* corresponds to the super- ™ -

visory relay.S* in the. cord-circuit, and. the

similar o ¥ in’ Figs. T and 2. .
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sta

seracion Of the CInG it shown in Kig.
ollowrs: -Subscriber A calls, closing

I i8-8

rent and lamp m lights.” Plag P is inserted

/| and number obtained: . The line wanted 1s
y | tested and plug P’ inserted. When plug I
‘is inserted the cut-off cireuit is” completed

1'5';
|

through the sleeve side of the cord as fol-

lows: 31; B, 23, S, 21,7, ¢, 2, I,

Relay. S puils up and puts batiery on wire

traced; and as relay N has pulled up, cur-
rent continues through armsture »’ and by

ng path: 2, 5, T, 1,4, B, 6, 19, 5%,
* pulls up, extinguishes iamp s,

the-followin
31. Relay

When the called subscriber answers relay ©°
pulls up, extinguishes lamp s” and puts bat-
terv on relay ¥ by the following path: 31, B,
| Relay ¥
pulls up and locks itself by closing f on to 35.

ment, of the operation, than from fur-

-g?%mund--'-"

. ":mhy D is anmﬂédfby ‘the. two relays D*
[ and S* with cornitacts in series; battery bemng.

100

system - “will ~be: better understood ifrom a =~

IIC

s
. T
"
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32. - Circuit 1—2 being closed at sub-sta- - -
tion, curreni flows over the path- aiready = -

'E‘ZO m

and breaks the circuit of relays D, ¥ and D'.

125

This alsc puts battery on to the wire 34

through 35, so that when the two armatures
of relays S’ and 3° ultimately fall back when

130



~both- subscribers -have hung up their . re-

~.ceivers, (owing to the then breaking. .of the

line circuit,) the following circuits for relayvs

-D, DY, will be established: .31, B, 23, ¢, 35.

0§ 17,16, D, 15, D, 14, 30.  Both relavs D. D’

then, pull up, cutting off the plugs from the

-rest. of the’circuit. These bare. plug.ends.
~which are harmless, may be left in the jacks

10

‘as to continue the lighting of lamps s, s,
‘when once they glow, I provide the orounds
29 and 30 which are put on by the respective

“without affecting the lines in any w av; and
m order to keep current on the wires 32, 33 so

!

- relays D, D" to replace the grounds of the

13

20

30

cut-off relays, which of course are removed

from the sleeve side of the cord when the lat-
ter 1s broken. .~
~The cord thus being disconnected from the
lines, two results are achieved: First. the
subscribers who were connected are instantly
free to make other calls, because their cut-

+

off relays N put their lines back on to their

Jimerelays. Second, neither line tests* busy.”
This is a very important point, for as the
percentage of ‘““busy lines” in a busy ex-
change ranges from 10 to 17 per cent..it is

safe to assume that the operator with 16 or

17 pairs of cords to attend to is responsible
for a sufficient part of this percentage to
make a substantial gain by my invention.
~According to the old svstem, as long as a

plug 15 in the jack the line tests “ busv.”

~According to this system the line will not

- 35

test busy after conversation has ceased.
When the operator gets readv to discon-

- nect she takes down the plugs P, P/, and

~their restoration to their seats opens the

40

45

switches 27 and 28, thereby breaking the cir-

cuit through the locking relay F, which lets |
2o, and battery is at once taken off the wire
34, and hence off the relavs D and D’. These
relays then retract, and the cord-circuit is
again complete ready for another operation.

The operation according to Fig. 2 is the
same as that of Fig. 1, with the following dif-

~ferences: The relavs D and D’ take current in

~parallel instead of in series, their windings d.

being in separate branches off the wires 16,

17, 34, and when the relay F is energized 35,

23, B. - When these relays have pulled up,

due . to the deénergization -of. the relavs S*
~and 3%, they lock themselves independently,

~relay D by the following path: B, S, 21, d3,
~d, 25, 27 and the relay D’ by the following

55

path: B,23,8',22,11,d’,26,28. As D’ pulls

- up 1t breaks the circuit of the relav F at 38.

| 60
~ Its seat will therefore deénergize the corre-

he ‘original or operating circuit by way of

wire 35 is then broken and thenceforth each

of the relays D, D’; holds up through its own
armature d®.. The replacing of either plug in

sponding relay only.

- The operation of the trunk eircuit is as fol-

lows: Assume the call to have originated with

‘subscriber A, in Fig. 1, and the party called

o 1

“for as subseriber- A’ in Fig: 3: The operation

215 the same asalready ‘described up to ‘the

i-testing and insertion of plug P’..: The want-
~ed subseriber in:this case be) ngm anotherex-
i change, the subseriber's: Opérator-connects:

-on an order wire and instructs:the trunk op-

particular: trunk, sav the one shéwn: in the
‘mealately inserts plug P’ in'the trunk jack J2,

tery B in Fig.i1: through the relayv S’ ‘and - the
sleeve side of the trunk, through the winding

armature of relay: St and ground. . Relay S
pulls up as before and puts battery on the
~wire 33.. Relay D? pulls upiin F 12 3 and
closes the following' circuit’ for the- guard

Lamp X lights, and the trunk operator tests
and inserts the plug P?in the wanted line jack
J'. Current immedi ately:flows from:batterv
B’ by the following path: B’,53;57.:8% 51 47,

relay N pulls;up;.and the relay-S* also pulls
up, breaking the circuit of lamp X..: When
the subscriber-A’ answers, relay: St pullsap,
being energized: by . current flowing :out - to

tip side.  This relay pulls up, .and puts cur-

path: B’; 48, 47, F/ 53980 and ground: ¥’
pulls up, and locks itself-at the armature 7.

ground off of coil 4-and:completes thenetal-

sane f_u"ncti-on;--for_:-'the";.op.erarti“cma__o,f.-thér.:sﬂpier—-
visory lamp s’ in Fig. 1 as if the trunk line

tinues to hold up:as long as the plug P’ 1s.in
the trunk-jack J* being then-bridged across
the metallic circuit. - When the called sub-
scriber hangs up, the relay D* in Fig. 3 is.en-

| ergized, and the lamp X is lighted, in the fol--

lowing manner: (1) Relav S* becomes. de-en-
ergized, cutting off the wire -39 from the- coll

11 ,' and gI'OUIldiIlg thelatter - tllE‘I'Eb}” 'L‘ﬂllSI ng

the relay S?in Fig. 1 to become de-energized,

already described.  The: cutting off of these
wires deprives the relay D? in'Fig:-3. of cur-
rent, and it lets go,: whereupon:the relay. -D?

will be remembered that: F’
the grounded eircuit.: 45, @42, 51,8% 57, B’;

lan?;}a S through: the circuit: B, 53,575 59,
When the ‘subscribers hang up. their re-

ceivers after conversation, the operation -in
Fig. 1 is the same as already: described,-at

| least as to the lighting:of the lamp s. . On

- figure.  The- subsecriber’s operator then im-:

2%, relay D2, wires 55-and 56, winding i’ to the.

lamp X: B/, 53, d3, X, 59, 58.and eround. -
_ b 7 ? k &

&®, P, )" to relay " N and:ground. - - The cut-off :

e over the sleeve:side; and: back .over the-

I'he pulling up of relay:St.also -takes-the:

were & subscriber’s line.: - The relay:D? con- -

whereupon the wires. 12 and-13 are cut-off as

47, 46, d*, 43, D3, 45 and . ground. - (It:

whereupon the relay S* puts currént.on the. __
>L25

‘70 .

feratoran Fig: 3-as-to the number desired; re-
celving i return:her mstructions ‘to use a .

75

whereupon a circuit is closed. from the bat--

8o

7;96

95

rent on the locking relay ' by thefollowing -

100

e eircuit therethrough, thus performing the

105

110"

“E1 5

takes current by the following path: B’ #7,

120

_ 3 ".1s-energized and
locked.) :Relay D*in puling up; eompletes.

i3o
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20

30

35

40

45

55

6c

65

o

the trunk end, however, the following ensues:
relay St lets \
the following path: B’, 1/, 47, 46, d* (D? be-
ing deénergized when S* opened the metallic
circuit 39), 43, D3, 45 and ground.
D? pulling up disconnects the plug P?, but
puts the ground 45 on to wire 42 so asto keep
relay S° energized over the following path:
B’, 53, 57, S% 51, 42, d?, 45 and ground. This
maintains, lamp X lichted for clearing out,
until the plug P? is withdrawn, and in 1its
seat, when the ground is taken ofl at 50, re-
lay ¥’ lets go, battery 1s thereby taken off the
wire 47, and evervthing is restored to normal.

Having thus deseribed my inventien, what
I claim and desire to secure by Letters Pat-
ent 1s: S _

1. In a telephone exchange syvstem sub-
seribers’ lines having switching terminals, op-
erators’ connective circuits having co-operat-
ing switching terminals, and means controlled
by the subscribers through said circuits for

-disconnecting the same for operative pur-

poses from the subscribers’ lines, without dis-
connecting or dissociating the said switching
terminals, substantially as described.

2. In a telephone exchange system, sub-
scribers’ lines, having switching terminals,
operators’ cord-circuits having co-operating
terminals for interconnecting the same,
switch contacts separated from said termi-
nals normally completing said cord circuits

during conversation, electromagnets connect-

ed to said circuits and controlled by the sub-
scribers to operate said switch contacts and
thereby disconnect all operative parts of the
cord-circuit from the subscribers’ lines at the
end of a conversation, substantially as de-
seribed. | ' |

3. In a telephone.exchange system, sub-.

scribers’ lines, and operators’ plug cord-cir-

cuits for interconnecting the same, a cut-off

relay for each cord-circuit, and connections
therefor such that upon giving a clearing-out

signal a subscriber will energize a cut-off re-

lay to sever the cord from hisline, without re-
eard to the position of any connecting plug,
substantially as described. '

4. In atelephone exchange system, a sub-

scribers’ line and an operator’s cord-circuit,
a clearing out signal connected with said cord
and adapted to be controlled by the sub-

seriber to indicate that disconnection is de-

sired, together with a cut-off relay controlling
the continuity of the cord at the terminal or
subscriber’s end thereof, and means whereby

said cut-off relay is operated upon the opera-

tion of the clearing out signal, substantially
as described. . -

5. In a telephone exchange system, sub-
scribers’ lines and an operator’s cord-circult
for interconnecting them, a clearing out sig-
nal associated with sald cord-circuit, and
controlled by the subscribers, and a cut-off
relay controlling the continuity of the cord-

g0, and relay D? gets current by

Relay

854,279

1

T4

™

circuit and itself controlled by the operation

of the clearing
described. | |

6. In a telephone exchange system sub-
seribers’ lines, with means at the subscribers’
station for determining the flow of current
in each line, a common source of current sup-

out signal, substantially as

70

ply for all the lines, and an operator’s cord-

circuit for interconnecting them, a super-

visory signal and a controlling relay theretoc
associated with the cord-circuit, a cut-oll
relay also associated with the cord-circuit
and controlling the continuity thereof, and
circuit connections for said cut-off relay con-
trolled by the supervisory relay, whereby
at the conclusion of a conversation and the
cessation of the current flow through the
subseribers’ line, the cord-circuit will be

“severed, substantially as described.

7. In a telephone exchange system, a plu-
ralitv of subscribers’ lines and a common
source of current supply therefor, an oper-
ator’s cord-circuit having terminal plugs for
interconnecting the line jacks, a supervisory
relav associated with the cord-circuit and
under the control of a subscriber when con-

nected, a cut-off relay controlling the con-

tinuity of the cord-cireuit, and a locking re-
lay, the circuit of.the cut-off relay bemng
jointly controlled by the supervisory relay
and the locking relay, and means whereby
said locking relay will operate to place the
cut-off relay ciréuit under exclusive control
of the supervisory relay when a connection
is completed, substantially as described.

R. In a telephone exchange system, a plu-
rality of subscribers’ lines terminating in

jacks, and an operator’s cord-circuit termi-
‘nating in plugs for interconnecting the lines,
‘a pair of supervisory signal magnets asso-

ciated with the cord-circuits and so con-
nected that each will respond to the control
of one of a pair of connected subscribers

only, a cut-off relay controlling the -con-

tinuity of the cord-circuit, a locking or bat-
tery control relay initially controlled by the
called subscribers’ supervisory signal magnet
and a circuit for the cut-off relay thereby
placed under the joint control of both super-
visorv relavs, substantially as described.

9. In a telephone exchange system, sub-

scribers’ lines and an operator’s cord-circuit
Thaving terminal plugs for Interconnecting

the lines, a supervisory signal magnet asso-
ciated with each plug and controlled during
connection by the corresponding subscriber,
a cut-off relay associated with each plug and

adapted when operated to disconnect the

plug from the cord-circuit, and circuits for
said cut-off relays controlled by said super-
visory signal magnets, substantislly as de-
scribed. R _

10. In & telephone exchange system, sub-

seribers’ lines and an operator’s cord-circuit -

having terminal plugs for interconnecting

80
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the hnea a supervisory signal magnet asso-

t

10

ciated with each plug and controlled during

cannection by the corresponding subseriber,
a cut-off relav associated with each plug and

adapted when operated to disconnect the-
~ plug-from the cord-circuit, a locking or bat-.

tery supply relay under the control of the

calling plug supervisory and adapted to be

energized upon the completion of a connec-

tion to supply battery current to the cut-off
said cireuits being thereafter

relav ecireuits.

. -Joultl‘\.‘ controlled by the Hllperﬂ.:-orv- sienal

~scribers’ lines and an operetol
having terminal plugs for interconnecting

magnets. Hl‘tl%tdlltldlli' as described.
11. In a telephone e\ehanu‘e system, sub-
cord—eu'cmt

. the lines, a supervisory signal magnet asso-
- clated with each plue and controlled during

20

t
tJ)

connection by the corresponding subscriber.
a cut-off velav associated with each plug and

adapted when operated to disconnect the
pluu‘ from the cord-circuit. a locking or bat-
“tery supply relay under the control of the
calling plug supervisory and adapted to be

energized upon the completion of a connec-
tion to supply battery current to the cut-off

~ relav circuits, said circuits being thereafter

jointly eontrolled by the supervizory signal

magnets: together with means controlled bv
- the O

perator upon mthdram the plugs,
to break the cut-off relayv circuit and to re-

~store the cord to operative CODtlltIOIl sub-

J .

40

stantially as described. | |
12. In a telephone e*'cehange :.-,Tetem :-_-,ub—
scribers’ lines and an operator’s cord-cireuit

having terminal plugs for interconnecting

the lines. a supervisory sienal magnet associ-
ated with each plug and controlled during
connection by the corresponding subscriber,

a cut-off relay associated with each plug and

adapted when operated to disconnect the
plntr from the cord-circuit. a. locking or bat-
tery supply relay under the control of the

-~ calling plug supervisory and adapted to be

6o

connection by the correspo

_enert:rlzed upon the completion of a connec-
“tion to supply battery current to the cutoff

relay circuits, said circuits bem., thereafter

jointly controlled by the supervisory signal
magnets, together  with' the supplemental |

winding on each cut-off relay- closed to bat-
tery through a locking circuit when said re-
lays are excited., and means controlled by the

operator In removing the plugs. to break said
locking circuits and thereby restore the cord-
circuit to normal eondlnon, eubatantmllv as .
descnibed. . . |

13. In a telephone etchanﬂe svstem. :-.:»nb-,
scribers’ lines and an operator s cord-circuit ;
“having terminal plugs for interconnecting ;

the lines. a supervisory sienal magnet associ-
ated with each plug and controllell during |
nding subsecriber.
a cut-off relay associated with each plug and

adapted when operated to disconnect the ;

65

pluc from the cord—clrcmt a loem or bat-

Y YT i~y g
s

l
3
i
t
f
3

calling plug sapervisors and adapted to be
energized upon the completion of a connec-

‘tion to. supply battery current to the cut-off .
relay circuits, said circuits. hem,q thereafter jo
jointly controlled by the supervisory signal -
magnets, together with a plug seat switeh in-

('luded 1in emd cnt-off relav cireult and

ator withdraws the plugs auhetantlalh' as

described.

| terv supph' relay under the control af the |

opened to restore the same when the oper- -

*ud
¥

14 Inma telephone ex:ehan_e svstem. ::U.b- |
seribers’ lines and an oPerator s cord-circuit

havine terminal plucrs for intercomnecting

the lines, a supervisory sienal magnet assocl-
ated with each plug and controlled during

connection by the eorreep(nnln:mr subscriber.

30

a cut-ofl rela-. associated with each plug and

adapted when operated to hsconnect the
phug from the cord-circuit, a locking or bat-

tery supply relay ander the coutr ol of the

-cath plug supervisory and adapted- to be
‘energized upon the completion of a connec-
tion to supply battery current to the cut-off

relay circuts. said circuits benm thereafter

jointly controlled by tne supervisorv signal

|
i
i

magnets, together with a plug seat switeh as-
sociated with each. plug. and coutrolling the

:-.»cnhed o
~ 15. In a telephone exchange system. sub-
ecnbem lines and an operator's cord-civeuit

having terminal plugs for interconnecting the
-lines. a supervisory blﬂ'llﬁl magnet associated

off relav associated with each plug and
adapted when ope

terv supply relayv under the control of the
epergized upon tne completion of -a connec-

off relav circuits, said  circuits beme' there-
after jointly controlled bg the supervisory

‘seat switches controlling parallel branches to
complete said cut-off relav circuit, whereby
both plugs must be withdrawn and in their

tially as described.

scribers’ lines, means under the control of op-
erators for interconnecting the hmnes. and
means controlled by the subs scribers independ-

stantially as descrbed. |
- In tf:‘btllllOIl'ﬁ“ whereof I aﬁx IllT nlcrn.::ture

In presence of tn 0 witnesses.
L W]LLLL\I w. DEAN.

Wltnesses. o
_ADPLIBBY |
\ID\“EY A BEYIAL\‘D

ceut-off relay cucmte. bllb::t&]ltlﬂll"f' as de-

‘with each plug apd controlled Llnrln_ connec-
tion by the corresponding subsc riber. a cut-

rated to disconnect the
plug from the cord-cireuit, a locking or bat-

calling plug supervisory  and adapted to be

tior to supply battery current to the cut-

seats in order to restore the circuits, :uhatan—_-

16. In & telephone e‘%:chfmcre brntem sub-

entlv- of tne operators for severmmg in two
parts the operator's connecting means. sub-

ge-

100 .
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sienal magnets. together with a pait of pluer
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