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To all whom it may concern.:

Be it known that I, Fraxx M. SLOUGH, a
citizen of the United States, residing at
Elyria, in the county of Lorain and State
of Ohio, have invented certaln new and use-
£ul Improvements in Telephone Systems;
and I do hereby declare the following to be
o full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make
and use the same.

The object of my invention is to 1mprove
telephone systems by providing means for
releasing the line circuit and other appa-
ratus at the termination of a call, inde-
pendently of the operator, so as to enable
ihe line to be used for other purposes dur-
ing the interval between the termination of

the conversation and the taking down of the

connection by the operator. I aim to place
the apparatus for accomplishing this first
named object under the control of the op-
erator.

Another object of my invention is to pro-
vide a new system of supervisory signaling
and a third object is to enable the operator
to restore the connection of the cord cir-
cuit to the line without taking down and
setting up the connections again in order to

enable her to answer a recall immediately.

Other objects of my invention and the in-

~ vention itself will probably be better under-
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stood from a description of particular em-
bodiments of my 1nvention.

Figure 1 is a diagrammatic illustration of

an embodiment of my invention.

Fig. 2 is a diagrammatic illustration of a
second embodiment of my invention.

Referring now to the drawing and first to
the embodiment illustrated in Fig. 1, at 1
I show 2 telephone line leading by its limbs
3 and 4 from a substation A to a main sta-
tion at TIL. At IT I show a second tele-

phone line leading by its limbs 5 and 6 from

o substation B to the main station at 1LI.
For convenience the line I will be spoken ot
as the calling line, the line II as the called
line, At the main station III means are
provided for connecting telephone lines
together, here shown as a cord circult C
consisting of a plurality of strands, includ-
ing the talking strands 7 and 8. Switch-
ing means are provided for connecting the

“connecting means to the line, here shown as

plugs and jacks. The line I is provided
with a jack J at which it may terminate at
the main station and the called line like-
wise with a jack J,. The cord ecircuit 1s
provided with two plugs P and P, adapted
to cooperate with the jacks to establish the
connection. The plug P will be known here
as the answering plug and the plug P, as
the calling plug. The lines are provided
respectively, with the line lamps D, D,, line
relays E, E, and cut-off relays F, I,
There is at the main station an operator’s
set G, a ringing machine H, supervisory
lamps K, X,, K,, a listening key L, a ring-

ing key M, disconnect relays N and N,, and

supervisory relays O, Q and R. When a
call is answered, the plug P is inserted into
the jack J and the listening key L operated,
which establishes a connection through the
relay O and the coil S. The relay O 1s
energized, closing a circuit through the re-
lays N and N,, which completes the connec-
tion through the cord circuit and which will
be maintained by the subscriber whose line
furnishes a circuit for the relay O and In a
similar manner an energizing circuit for re-
lay Q will be maintained by the called sub-
scriber’s line.

When the conversation is completed, the

breaking of these circuits will deénergize
the relays N and N,, interrupting the cord
circuit and releasing the lines. The lamp
K is controlled by the calling subscriber, the
lamp K, by both subscribers and the lamp
K, will indicate the fact that both subscrib-
ers have hung up their receivers. When the
conversation has been completed, and the
disconnect apparatus operated, the operator
may, by operating her listening key, restore
the connection to immediately answer a re-
call. |

The operation of the system 1s as follows:

Assuming that the subscriber at A desires
to communicate with the subscriber at B, the
receiver T is removed from the hook V,
which rises, closing a switch V—I10 1n the

circuit of the line relay E and closing the
same, as follows: ground at 1l-—battery
19— F — 18 — 14 — 4 —V—10—transmitter
U—T—3—15—16—ground 1T7.
E will attract its armature 18 and close a
switch 18—19 in the circuit of the lamp D,

The relay
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| _Wthh Wﬂl be energmed
- placed in such a position that its illumina-

S

This lamp

1S

~ tion will be observed by the operator who
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15

will insert the plug P-into the jack J, com-
pleting a circuit for the relay
ground 63—through battery 64—R—65—
6.’—t1p spring 68—15—
R will be

R from

18— 46—66—tip
16—to ground at 17. The relay

energ 1zed closing a SWltch 58—59 1n the cir-
cuit of the lamp Kl, which will be energized.

The operator then operates the hﬂtenmo key

- L, which will complete a circuit for the re-
~ lay O, as follows:
o _conductor 28—T—conductor 24—

.-.-J(}.E O""“

LOl’lt‘LCtS 25
and 26—coil S—contact 27—928—29
30—co1l 31 of relay O——-——b%ttﬂry 82-—-—-0101111d
33.  The relay O wﬂl attract its armature

oround 2

- 34, completing a circuit for the relay N, as

o follows
20

ground 33-—35—384- 36-—--37——-—38—-—-—,
N—_battery 39—ground 40, and the relay
N, follows: 83—35—34 36-—37T—

“thjiztough \Tl, bat'tery and ground. The 1elm '

N will attract its armatures 46—47 and 20

25 1
. Jamp K, at 58
- coupled up- :

) 30

- _0’1zed over the following: 0__11(,1115

" The. relay

39

from the g lound

at 46——-—«92 and the strand 8 at

47—53. The circuit of the relay T will be

completed at 20—54 and the relay F ener-

or ound
55—battery Gmreglstancb © 57—conductor

58 54~ 90—09—-60—-—61—-1* —'—-—oround

strands of the cord circuit 4’ at 70—T72and 8

at-T1—78 and the circuit 01 the cnt-oﬂ re-
40 B |

1&}7 F, at 74—T75. |
Havmo learned Wh‘lt 5ubscmber is de—

. sired,- the plug P, is inserted into the jack

dyy estabhshmo the circuit of the relay

T,

o which cuts off. the line signal D, and relay B,
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from the line I1. After the mrcmt of the re-
lIay O is once established by the operation of

the key L, 1t will be maintained by the calling __
“the well known system of line signal and cut-

off apparatus, the operation of which will be -
clear from the description of Fig. 1. I have

subscrlber s substation set over the hne and

- the talking strands of the cord, in a manner
‘which Wlll be elear from the dlwmm The
relay O also attracted its-an mature 77, open-
‘ing the switch 77—78 in the cireuit of the

_ la,mp K. To call the subscriber at B the

. ringing key M is Opemted and ringing cur-

55 rent placed upon the line over a 01r0111t.

65

which Wlll be clear from the drawing, and
which 18 well known and understood
the response of the subscriber at B, the re-

 lay Q will be energized over the talking
60
- manner well understood and clear from the

strands of the cord a,nd the called line in a

drawing. . A switch 43—80 will be opened

in the circuit of the lamp K, aud a switch
- 48—42 closed, completing & second circuit
fOI‘ the rela}s \T and N, fwzn the Ground

s 4544 - 43

~up their receivers.

tained at 34—36.

84

since

A switch 46— 48 will be opened, breaking
the.circuit of the relay R, which will release
1its armature 59, opemnﬂ the circuit of the
strand 7 will be

59.
F will attract the armatures 14

and 15, cutting off the line 1amp and relay
The: rel%y N, will attract

its armatures 70 and 71, complemng the

On - yupted at the contacts of the relay a.

the plug is inserted no connection is made

energized, the 1elay n;’ opens. the cncult of

L .'.1,298,'588 '

-

41 to. thé éoiidﬁdér 37 :andf o

to and -through the relays, in the manner

ah cady descrlbud

When the conversation

is completed, elther or both subscribers’hang

- In case-the subscriber at

B hangs up, the relay Q will be dednergized
by the breaking of its circuit at 81~—-—82

The circuit of the relays N and N, passing

thloUOh the switch 42—483 will be broken,

but unless the calling subscriber hangs up,

- AA

.L.L-

_1:‘3

mg Clrcmt 4;:}

If the calling sub-

78
the other circuit of these relays will be main-~

The circuit through the
hmp K, will be energized over the foll()w-. |
80—K,—182—83—
80

scrlbe]_ ‘110116 l’mno‘s upj the relay O w111 be

'_.c]eenel oized by the. interruption of its cir-
- cmt at 10—V, interrupting the branch of
“the circuit of the relays N and N, at 81—34. -
 These relays, however, will not be deéner-

gized unless the called subscriber hung up,

4943,

85

hﬂlz circuits will be maintained ‘1t-_-"-:,-'
~The lamp X, however, will be

Lighted over the followmﬂ circuit: ground

at 85— 77— 78— —-37- 1
45,

49 to ground at
If both of the subscribers hfmo up then
bofh the relays O and Q will be deenerm:fed ST

90

opening both bmnches of the relays N and . .
N, _both of which will be deénergized, so=

that the. t‘ﬂlﬁﬂﬂ strands of the cmd clrcuit
will ke 111telmpted at each end . and each

both the lam ps K and K, will be opened,
but the c,u'cmt of the lamp K, will be com-

95 .

'pluo will be disconnected from the talking .
strands, relfeasmo the lines. The circuits of _

100';

pleted, owing to the I'eenerglmtlon of the :

relay R over 1tfs urcmt w111ch has qlrea,dy

been described. | o |
Now in case there is a recall by elther of

 the subser ibers, the line lamp of his line will

be flashed before the operator, who by szmply

105

operating the kev I can, as: prevmugly de-. -

seribed, reestab11<3h the connection Wlthout

hzwmﬂ' to Wlthdraw the plugs and 1"est0re S
ST 110
but one plug";” N

them to the jacks. =
Tn the form shown 3 111 I‘w

is disconnected. In this form T have shown -

115

shown . a well known system of supervisory
mgnalmw whose function will be clear from

‘the drawing.
matic ringing system.

~tion of the system shown in Fig, 2 1s as fol-

‘T have also illustrated an auto- N
In general, the funcﬂf o

120

lows: The cord circuits are nmmally mter—-'_'

until the listening key b is depressed, when

“the contact ¢ will be closed, completing a
“circuit for the relay o and the relay d. The
“relay e is a slow acting relay, whose circuit
- is normally closed, and. normwl]sr maintain-
disconnected. When

130

ing the operator’s et f
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the relay e, which, being slow acting; does
not let go its armature and connect the oper-
ator’s set for an appreciable period of time,
during which the other apparatus 1S operat-
ing, so that the operator does not get the
clicks in the circuit resulting from the opera-
tion of this apparatus. The relay e pulls up
its armatures, connecting the cord circuit
through and completing a circult for the
cut-off relay ¢ and the supervisory relay
A locking circuit will be completed for the
relay @ through the contacts of the relay Z.
This locking circuit includes the winding of
relay a, the back contacts of the left-hand
armature of relay % and the lamp A. The
relay % will have been energized by the com-
pletion of its circuit through the talking
«trands and the line when the relay a was
first energized. The operator being con-
nected, learns the desire of the calling sub-
seriber, plugs in on the called line and de-
presses one of the ringing keys which com-
pletes a circuit of the relay m in a well
known manner. The relay m completes the
ringing circuit and the ringing takes place
until the called subscriber responds, when
the relay # will be energized, owing to the
fact that the substation bridge is of lower
resistance than the bell circuit, and the 1n-
creased flow of current is sufficient to ener-
oize the relay n, which failed to respond to
the character of current produced by the
ringing generator in its cireuit, which 1n-
cluded the bell bridge. When the conversa-
tion is completed and the circuit of the relay
% broken by the retirement of the calling
subscriber, the relay ¢ will be deénergized,
the cord interrupted and the system restored
to normal, the interruption of the cord re-
lieving the calling line, so that 1t will now

be available either for a recall or for use as
a called line in the multiple positions.

The test circuits will be understood from
the drawings. In Fig.1 when the tip of the
plug P, is applied to the ring ‘of the jack
of a busy line, such ring will be at a higher
potential than the tip of the plug and the
talking strand connected thereto, due to the
connection to a multiple jack of such line of
the plug
the jack ring of the busy line will be “Tive”
with electricity. Current will then course
from the tip of P,, through 70—72 calling

end of 7T—23—22 to ground at 21, inducing

58

60

65

an influx of current in the circuit 21—22—
03__M_94 95— 926— G—27— 28—29—30—
31—32, which will be recognized by the oper-
ator as a busy signal. -

In Fig. 2 current will flow from the tip
of the calling plug through the calling end
of the tip talking strand, the normal con-
tacts of relay m, the normal contacts of the
calling supervisory relay, and through the
conductor terminating in the drawing at the
word ¢ Test,” which, as is well understood,

h.

of another cord. In other words,

Jeads to a secondary (omitted to simplify
the drawing) of the winding 7 and thence to

ground.

Although my invention is capable of being
embodied in a number of different forms, 1
have illustrated only two of these forms
which appear to me now to best serve to 11lus-
trate the invention. I do not wish, however,
to be limited to these forms as many varia-
tions may be made from the forms and from
the details thereof without departing from
the spirit of the invention, which 1s more
fully set forth in the appended claims.

I claim :—

1. In a telephone system, the combination
of a plurality of telephone lines and a cord
cireuit, a listening key in the cord circuit
+nd subscriber controlled switches on the
telephone lines, and means without the talk-
ing strands of the cord circult controlling
the strands of the cord circuit governed by
the listening key and the subscriber con-
trolled switches.

9. In a telephone system, the combination
of 2 main station, a plurality of substations,
telephone lines connecting the substations
t5 the main station, connecting means at the

main station for connecting the telephone

lines together, mechanism under control of
the substation’s apparatus for automatically
interrupting the connecting means when the
«ubstation apparatus is retired, and means
including a listening key controlled by the
operator

3. In a telephone system, the combination
of & main station, a plurality of substations,
{elephone lines leading from the substations
{0 the main station, connecting means at the
main station for connecting the telephone
lines together, switching means for connect-
ing the counecting means to the telephone
lines. mechanism controlled by the substa-
tion apparatuses for automatically 1nter-
rupting the connecting means when the con-
versation is terminated, and apparatus con-
trolled by the operator for restoring the con-
necting means without operating said switch-
mg means.

4. Tn a telephone system, the combination
of a plurality of supervisory signals, means
to actuate one of said signals when one of
«aid subscribers retires, means to actuate a
socond of said sienals when the other ot sald
<ubseribers retires, means to extinguish both
said first and second signals when both sald
«nbseribers retire. and means to operate the
third of said signals when both of said sub-
seribers retire.

5. In a telephone system, the combination
of o main station, a plurality of substations,
telephone: lines leading from the main sta-
tion to the substations, a cord circuit at the
main station, a plurality of supervisory S10-
nals in the cord cireuit, means including one
of said telephone lines for causing the ac-

8

for restoring the connecting means.
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"’”tmtlon of one of sald superwsorv smnelsi
- when a subsecriber on said line: retires, means
-~ including another of said lines for causing
the actuation of another of said supewlsorV
“signals when a subscriber upon the second
ehne retires and means for causing the re-

- tirement of said first and second supervisory
signals including said lines when both said _
and for causing the actu-

10
' 15

eubeombe S 1"et1r
r1*t1on of a third of said signals.
6. In a telephone system, the oombmmtlon

 ofa calling telephone line and a called tele-
~ phone hne, a cord circuit for connecting said -
. lines tobether, a, listening key assoomted with
the cord circuit, mechanism at each substa-
. tion including a subseriber-controlled switch,
. and means. controllmrr the strands of the-
cord circuit governed b

the llstemno key
andl - jointly by the SWltCheS o1 the callm

“and called subscriber. - -
~ 7. In a telephone syetem the combmetlon'
ofa calling and a called ‘relephone Iine, sub-

scribers’ app%mtu “including a switch on

each lme, a-main station, a cord circult -at -

the main station, a hstemng key, apparatus
controlling the oord clrcult, means includ-

ng said ke’:; controlling ea.,ld apparatus and

~means for transferring fhe control over saic
apparatus from said: ke
_of the switches: ot the a,llmcr and oelle\l sub .

to the joint control

cribers.

8. Ina te]ephone eveuem the conbmetlon-
“of a catling and a called telephoo_e Line, a
~ eord:
35

circuit, apparatus  controlling
strands of the cord circuit; an oper etol s lis-

tening key controlling said apparatus and
means for trenea‘_’em‘mg the control over said

~apparatus from the listening key to the joint

leading from the substations to the main
ot‘ithﬂ, a cord circuit at the main station .
‘apparatus at the main station oontrollmw o
the.cord circuit, a listening key at the main

- ~contrel of the subsmtlon apparatus on the
- 40 - .

called and. calling lines.

9. In a telephone system, the oomblm,tlonj

of o plurality of subsmuone,, telephone lines

station and means mcludm the listening

~ key controlling said cord. clrcult oontrollmﬂ'

- 50

‘apparatus, means to transfer the control of
said cord circuit controlling apparatus from
: the hstemne key to the ]omt control of the

gﬂmee ef thm patem mav be obtained fer ﬁve cents each, by edﬂresamg the “Cemmiesmnnl nf Patenta, o

from

connec tmO
' swmehmo means for connecting the. comleot-

Lhe__

at the mam etetlon

Ll‘"ollm.f.:; said appea

1,29:2’5;;588:

! eppemtus et two of" seld substetlons and
means for transferring said control back to-
the hstemno* key When seld substmtmr
- paratus is I'etlred e - _

10. Ina telephone eyetem ‘Lhe combmetlon
of a inain station, a calling substetlon and a
called substation, a telephone line Jeading

each substation to the main station,
connecting means at the main station for

he telephone lines together, -

Lonnectuw'

TS

. 60

i}iGCh‘HllSﬂl under control of the apparatus

tomatically 111te1“ru,pbmﬁ

COL 153 eotnm IMeans.

11. Ina telephone eYeaem the eombmetlon*

g of a main station, a called substation and a 70 -

of the calling and called substations for an-

the * connecting
means when the substation apparatus is re- 65
tired, and means meludmfr a listening key

controlled by the operator- ior restormﬂ' thef.'_i':j:' '

calling substation,. telephone lmes leading -

from sald substations to the main: statlon,f

connecting means at the main station for

the telephone lines -

owether |

75

1ng means to the telephone lines, mechanism
controlled by the apparatus of the celhno‘; B

I‘RA\TK M bLOUGH
VVltnesses

Gro.: E. ROBER‘I‘ _
Jorm PDHRSSON -

Weshington, D. G ol

‘said

and called euoetatlone for a,utonmtlmlhr -
terrupting the connecting means when the

conver :ua,tlon 1S tef'mumted and apparatus
controlled by the operator for restoring the -
‘connecting means Wli'hout operetmg seld_j':-
-__eﬁmtehmo means. T
12, .In a tele Jholle Wstem the oombmetlon '
ci a main Statlon, a pluri,rhuy of- telephone
lines 1mcluding a calling line and subetatlon, o
appaiatus on tllu cel]mt}' line, & cord circuit
| eppemtue controlling
the strands of the cord cireuit, a relay eon-
ratus 1mncluding a Wmdmg:.
- controlled by the substation epperatns on
the calling line, and a ]1,;daemn§_gr key associ-

ated with the. cord clreuit - contt'ollm |
relay winding mdepe;lzlch-mtlyv o1 the sub-
,Utetlon ammmtue | T |
In witness whereof, T lxawe ew'ned mV
name in the presence of two witnesses thlsf-?'.- &

Tth dmr oi‘ N Vember 1914 -
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