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To all whom 1t may concern:

Be 1t known that I, Frank B. Arien, a
citizen of the United States, residing at
Elyria, in the county of Lorain and State
of Ohio, have invented certain new and use-
ful Improvements in Telephone Systems:

and I do hereby declare the following to be.

a 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. D _-
My invention relates to telephone systems
and more particularly to what are known as
divided central or trunking systems. In
such systems two central offices remote from

‘each other are connected by a trunk circuit

which, through an interposed central sta-
tion circuit, is used to connect telephone
Iimes terminating at the different central
stations. The various operations which
complete this connection are made by two
operators, and are controlled by a system
of signals which depend upon this operation
and which, if followed, insure the success
of the connections without inconvenient
complications or unnecessary actions on the
part of the operators.

My invention relates to such a system, and
1 endeavor to simplify the same by improv-
ing the system of signaling now in use.
More particularly, I introduce apparatus
and circuits so arranged and connected as to
give a distinctive signal to both the calling
subscriber and the central station at which
his line terminates, whenever the called line
to which the trunk circuit is connected, is
already in use.

In systems of this character the central
station at which the calling and call-initiat-
g line terminates, is known as the A ex-
change and the end of the trunk circuit
there, the outgoing end. The other end of
the trunk 1s known as the incoming end, and
the central station therein, the B exchange.

Other objects and purposes of my inven-

tion will be clear from the particular de-
scription. 1 have explained these as being

the principal objects 1 intend to accom-
plish, but I do not desire to be limited
thereby.

My invention will be best understood by
reference to the following description when
taken in connection with the accompany-
ing 1llustration showing one specific embodi-

ment thereof, while its scope will be more

particularly pointed out in the appended

claims. -
The figure 1s a diagram of the circuits and

‘apparatus composing my invention in nor-
mal condition.

In the upper left hand corner I show a
subscriber’s line terminating in multiple
Jacks at the A exchange. At A I show a
cord circuit terminating in plugs and adapt-
ed to connect the subscriber’s line with a
second line; or, as shown in the figure, a
trunk circuit terminating upon the same
board in a jack J*. At R and R* I show the
line and cut-off relays of the subscriber’s
line; and at L, the line lamp. R?2 R3, R*
and R° are the supervisory relays controlling
the supervisory lamps L' and L2 At P
and P* I show the answering and calling

‘plugs respectively. The functions of these

parts will be clear from the description of
the operation to be given later on.

The trunk Iine W extends from the A ex-
change where its outgoing end terminates in
the jack J*, to a second or B exchange where
1ts incoming end terminates in the plug P2
The trunk circuit is conductively separated
and 1nductively connected at the induction
colls I and I', the windings of which are in
each side of the trunk. The winding of the
coll I and that of I* in each side of the trunk
are separated by the condensers K& and K*
interposed in the outgoing and incoming
ends respectively. -

At R® I show a trunk relay connected in

the outgoing end side of the trunk in bridge
of the condenser K?, and normally in circuit
with the resistance X. At R™ I show a sub-
scriber’s relay which is adapted to be con-
trolled by the called subscriber or by an au-
tomatic circuit breaker. | .

L? is a combined guard and ringing lamp,
which, 1n its guard capacity serves to indi-
cate that the plug P! has been inserted into
the jack J*, and, in its ringing capacity,
serves to indicate to the B operator the re-
sponse of the called subscriber to the calling
signal. ' - )

L* 1s a disconnect lamp serving to apprise
the B operator of the withdrawal of the plug
Pt from jack Jt.

R?® 1s a relay controlling circuits at the in-
coming end and which, for the sake of con-
venience, I call the terminal relay. R?® is a

55

60

65

70

79

80

80

90

96

100

105



10

20

25

30

39

40

45 .

o0

55

60

65

and 1P, the line lamp thereof.

o

second relay controlling circuits of the same
character which I c.;allz, for the sake of con-
venience, a second terininal relay.

R 13 a relay which, for the sake of con-
venience, 1 call the controlli ine relay and
which is utilized for the PUIPoOse of making
and interrupting the circuits during the con-
nections.

"R*™ is a relay controlling the connections
of the automatic busy test apparatus, and
which I call, for the sake of convenience, the
test relay.

R is a relay which controls the connec-

tion of the signaling current and which I
call the swnahlw Ielay

Y is a contnmoufaly rotating commutator
which automatically makes and breaks the
circuit of the signaling relay whereby the
signaling source 18 d]‘tunqtely connected and
disconnected from the line cluri Ing such pe-
riods of time.

At M, MY, M? and M?® I show sources of
current which are adapted to produce cur-
rents of different distinctive characteristics
to which the signal receiving device at sta-
tions on a party line are qdapted to respond.
N, N, N2 and N® are the ringing switches
which are controlled by keys to connect these
machines to the line.

N7 and N7 are the master keys which are
depr%%ed cach time any of the ringing
springs N, N*, N2 or N? 1s operated.

At Z T show a continuously operating cir-
cult breaker consisting of a pendulum =z
which oscillates Lontmuously making and
breaking a circuit including the 3@@011{1&1?
of the induction coil I®. The primary of
this induction coil 1s connected 1n circuit
with a rheotome V. The pulsating current
produced by this rheotome 1s 111%1"1"1,11)&(:1 at
intervals by the interrupter 4, so that the
current 1s imposed upoir the line for certain
intervals only.

On the right hand side of the figure I show
2 telephone line upon which there are icmr
substations, which terininated at the B e
change in the multiple jacks J2 Xach of
the stations is proviced with a signal device
responsive to the particular character of
c*mrmt produced by one of the machines

i, MY, M2 oor M2 R™ and R'™ ave the cut-
oﬂ and line relays respectively in this line,
Stations
upon this line are indicated at D, D', D?
and D?.

The apparatus, the circuits and the func-
tions of the same will be best understood by
a description of the operation of the system.

The operation 1s as follows: Supposing
the subscriber at the station € 1n the upper
left hand corner desires to talk with the
subscriber at the station D upon the line at
the right of the figure. The subscriber at C
removes the receiver It from the hook H,
conipleting the following circuit : from posi-

| tive side of B“’ 1—2
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3—I{— transmitter
T—4—5 ¢ to B, This energizes
the relay R w Mch puﬂs up the armature 7
closing the switch 7—8 and completing a cir-
cuit thr ough the lamp L as follows: po&lm

side of B__9—T,—8-7— backto B, This
lights the lamp 1. The A operator inserts

the plug P into the jack J, completing a cir-
cuit. from G ' Bl—10—R3 —11—12—R'—

1— to ground at G. This energizes the relay

R whlc, h attracts 1ts armatures 5 and 6 cut-
ting off the line from the line relay and lamp
and extinguishing the lamp. The relay R?
15 also energlzed, pulhno up its armature 13
and closing the switch 13—14. This would

cause the hﬂh‘tmﬂ of the lamp L' were not
2 clrcult cslmultfm{,ou&l}r nmdu through the
relay R* which pulls up 1ts armatare 15
bleahmﬂ the circuit of the lamp L' at 15—
16. The circuit through the u,lav 1% 15 as

tollows: (*—winding of Ré—17-18— 19—
21 —2—3— H—T —4-99 93 -24—25—

winding of R*—26— battery B*— to ground.

The A operator then throws her 11&1&11111&
key which connects her head set (not 511011*11)
in circuit with the subscriber C at the switch
27—928. Having ascertained from this sub-

- seriber that the SleSiﬁliOCl 1) 1s wanted. she

calls up and communicates with the B CX-
change operator over a separate order wire
(not shown), and having been informed that
the trunk W 1s the one to be used, she 1m-
mediately 1serts the calling plug ' of her
cmd inte the jack J* of the trunk W. In
connections of this character the insertion of
the plug at the outgoing end generally takes
place be ofore that at the imcoming end, as the
A operator 1s ready with the plug of her

cord circuit when mstructed to use :;!., Par-

ticular trunk. The msertion of the p ng M
1

into the jack J* completes a cir cmt thr ough
R* as follows: G*— battery B'-—29
30—381—32—33— to ground C R4 mﬂs up
its armature 34 closing switch 34 —35 ,;;iml
completing a circuait thr cugh the lamp L* as
follows: G2 36—87—35— 34
Bi‘— to ground G*° Over this the lamp 17

11g11ted. A second circuit 1s completed as
foll{mrﬂ. ground at *— winding of relay
RA—40—a4]1—42—43— K dd— R4 540
47 —48—4H—-50—51—52— winding of R'—

sd—Dbattery B*— to ground Gr'”“
the presence of the

Owing to
esistance ,.L_.L in tms ul’*

cuit, the current ﬂow therein is not sufil-

cient to operate the relay RS, .:;0 vhat the

1*11111) L% continues to burn after the comple-
tion of this circuit. The relay P 6 15 operated
pulling up 1its armature 60, closing the
switch 60—61-and highting the lamp 18 over

the following @110111t wuﬂd Crf—DB%—00—
61-—62—63— 64— to cround . The
oper atlon of 1.° mforms 'Ln(_, BB opevator that
the @011{10@1011 at the outgoing end has been
made. She first tests the called line b y ap-
plying the tip 627 of the plug P’? to the ring
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63" of the called line. If this line 1s busy, |
the ring will be at a potential above that of
oround, and 1mpulses of current will pass
through  62'—64"—65"—66—6T—68—69—
10—T71— to the contact 72 to which the test
device 1s connected. Assuming that the line

~1s idle, the B operator inserts the plug P2
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into jack J2 and depresses the ringing key at
N which 1s adapted to connect up the ma-
chine K which we will assume produces 2
current of the character to which the bell S*
at the station D, responds. At the operation
of the spring N, the master spring N’ and
N’7 are operated. A circuit 1s then com-
pleted from ground G*—73—R*—63"—T9—
T6—RS-——T7{—N"—B5—G*., This energizes
the cut-off relay RR*® which attracts 1ts arma-
tures 80 and 81, cutting ofi the called line
from the line lehy and signal. Rehy RS 1s
energized, pulling up the armature 71 clos-
ing the switch 71-—74 and cutling ofl the test
apparatus at 71—72. The armature 75 is
attracted, closing the switch 75—76 and lock-
ing the relay R® upon battery B?, making the

> subsequent operation of the relay dependent

upon the plug P2 This relay also draws up
the armature 77, cloging the switch 77—78
1n the circuit of the lamp L% DBy this opera-
tion the relay R is energized from G*°—
8 —R¥—63"—T9 —T5—80—81—82—83—
R*—N""—84—85—86—87—B%— to ground
(¢, This pulls up the armature 88 opening
the switch 88—89; armature 90 locking the
relay R on the battery B by closing the
switch 90—91 and pulling up the armature
92, closing the switch 92—93 in the circuit of
the signaling relay R'2. If the contacting
seoment of the commutator Y is on, and, if
not, as soon as it comes on, a circuit 1s com-
pleted through the ringing relay R*? as fol-
lows: G“¥—Y—94—93—92—95—R*—(2—
61—60—DB*— to ground GS. This circuit, as
described, 1s alternately made and broken by
the commutator. The relay R** pulls up its
armatures 6&’ and 96, interrupting the trunk
circuit at 65”7 and 97, and closing the signal-
ing circult as follows: from ground G*®
through  M—N—98—99—96—100—101—

102—St— K3—103—104—62"—64"—105—to

oround G'7. This operates the signal 5%,
and the subseriber at D responds by remov-
ing the receiver Ii* from the hook H. As
soon thereafter as the relay R*? 1s deéner-
o1zed by the advent of the 1nsulation upon
the commutator Y, a circuit 1s completed
through the relay R7 as follows: G*—DB*—

wmdmo of R"—110—111—112—113—97—

96— 100 — 101 — 102 —E* 114 Tt
108 — 104 — 62'——64"— 65— 66 — 67 —68—
69—70— winding of R*™—71—74—to ground
G*. The relay R7 1s energized, pulling up
the armature 110, closing a shunt 116 about
the resistance X, removing this resistance
from the cireuit of the rela,y R® whieh 1s
energized, pulling up its armature 37 and

80. R? also draws up

extinguishing the lamp L? which indicates
to the A operator th%t the called subscriber
has responded. The relay R7 also pulls up
the armature 117, closing the switch 117—

118 and completing 2 circuit through the

relay R® as follows: ground at G*—B°—
15 —T76—R°*—118—117—80—75—T79— 63"—
73— to ground G*°. The relay R? pulls up
the armature 120, breaking the switch 120—
121.
ing the circuit of the lamp
ouishing the same.
attracted, locking relay R? through 81 and
82 breaking the circuit
of R' and disconnecting the ringing current
from the line. The Subscubers are 1.0W COlLL-
nected for conversation which takes place as

follows: through transmitter T at station

I3 and extin-

O—4—99 9394 condenser K2—51—50—
49—47—45— through the induction coils
43—J* and P—K* 18—-19—921 L -

3—H— back to T. These currents are 1n-
duced i1nto the other side of the trunk
through the coils L and 1*. This side of the
talking circuit 1s traced as follows: T'—

108—104769’-——-&’-——6 —(66—067 —()8—-69—-
through the windings of the coils I and i*—
110 — 111 — 119*—-—118 —97T—96—100—101—
109— 114 JT*— back to T*. When the
conversation 1s completed the subscribers
hang up their receivers, the circuit of the

The armature €3 1s attracted, break-

The armature 82 1is
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relay R® is broken, the lamp L* lighted and

the A operator pulls down plug P restoring
the left hand portion of her cord to normal.
The relay R7 1s deénergized permitting the
armature 115 to fall back breaking the
shunt of the resistance X which causes the
lJamp L2 to be lighted, whereupon the A
operator pulls out the pluo I’%, restoring the
cord circuit to normal. The relay RS is thus
deénergized, allowing the armature 60 to
fall back upon the contact 130, completing
the following circuit: G® B 60—130—
18317 7——-(8—L"= G'— lighting the lamp
L* which gives the disconnect 51011&1 and the
B opemtor who immediately pulls out the
plug P2, interrupting the circuit of the re-
lays R® and R® which restores the system to
normal condition.

In the operation of systems of this char-
acter the B operator will often fail to test
the hine before inserting the plug of the
trunk into the jack of the called line; or, as
is possible with my system, it may ‘be in-
tended that she shall connect without test-
ing. Assuming that the line at the right
hand side of the figure 1s busy, that 1s, that
a plug of some cord circnit is inserted in

one of the multiple jacks of the line and the

B operator inserts the plug P* into the
jack J2. The ring 63" will be at a potential
higher than ground, owing to the presence
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of the plug of the cord mrcmt in the mul- .

tiple jack., Current will flow from 79—75—
Wlndmﬂ of R*—1356—89—88—121—120—

130
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to gro ounda . The relay R“ will be ener-
oized puﬂﬂm up 1ts armatures 87, 68 and
:Ll'l. Lhe switch 86—87 1s opened, prevent-
ing the malking of a cireult thouu 1310
*“1."{",{1{111 the master spring N7 is actuated,
ihe armature 87 engages the front contact
186, completing a 10{311111; circult through
the relay R a5 _E(;:Ho S ﬁ‘]:ound GBS
Lj‘z___lﬂﬂ 211 7 tO
oround 20 The t}.unh circuit 1s broken at
(w-u—m{‘ti:, 111—112, and the vibrator Z con-
nected in the trunk cireuit at 111—137 and
V5—1388.  LThe vibrator % constantly opens
and closes the switch 140—141, and a sec-
ond switch 142—141. This second switch
18 do&uﬂ. betore the first and opened there-

after. A condenser IX° in a shunt 148 of the
switch 14.0-—141 1g controlled by the latter
contacts. The ob]em of thig 1s to take up

the discharge of the circuit and prevent
c.p.:tanm at the contacts. The rheotome V
15 working constantly, putfing a tone upon
the secondary of the induction coil 12 This
tone 1s constantly being interrupted by the
vibrator % so that short series of impulses
only are placed upon the trunk cireuit
dnou::m the following connection: begin-

ning at ﬂ}e contact 140——11{%_188—_68—
‘ > primary of the coil I—K*— pri-
mary of the coil I'—110—111—137—145—

secondary of induction coil I°—141. These
impilges are iﬂd med 1nto a circuit includ-
ing the receiver F which consistg of the fol-
lowing cennﬁetlom beginning at IK*— the
%ﬂmﬂdtdy of the induction coil T*—45—46

LD 50—51— K304 — 93 924 T
H—3--2—021-19—18—J{"—41-—49 43
secondary of the induction coil 1. This ap-
DPriges the subscriber at the station C of the
tact that the called-for line is busy, where-
upon he would return his receiver to the
hook giving the disconnect signal to the A
exchange. The B operator bemo unaware
of the zutomatic busy signal, will depres&
the pr oper ringing key which operates the
switeh N'—T7, (*om;)lumﬁ a circult through
the relay I3, phw P2 and Jack J2%, as al-
ready t wced. The relay will lock itself on
the ba ttei B and will close the switch
'Tﬁi——‘?l 1D ::a{*h time the switch 140—141 1s
cloesed, the relay K7 will be engrﬂlmd over

the following cirveuit: ground *— battery
Bt Wmdl}w of R —110—111—187—145-—

141—14 1 83-—68—69—T0— winding
O E"'%ﬂ ’?'a:i. gro-u_nd 2. Hach time the

c'irz"“iit 15 made the shunt 116 of the resist-

ance J» will be closed and the relay R op-
m.ﬁi”f‘ with the result that the lamp 12
vwill b flashed before the A operator whic ch
18 a signal to her that the called-for line is
busv.

=hne then pulis out the pluﬂ P* which

wiil cause the actuation of the disconnect

signal and the taking down of the connec-
tmm at the B3 exchfmﬂe When the relay
R™ 1s first actuated, a cucmt will be com-

connection circuit,

. 099,729

pleted from the bflttery BS— relay R%—

switch 118—117—P*—J*— {o ground as
previously described. This rela 37, When
cnce actuated locks 1tself on the battery B2,
retiring the ringing signal 12,

While T have shown cireuits and
tus of this particular arrangement, -

a_}_)p Eml-
vhich

1s the one um&esflnﬁ 1tself Lo me as bmna |

the most convenient, I do not desire to be
bound thereto ag it will be obvious to those
skilled 1n the art that numerous and exten-
sive depariures from the form and details
of the apparatus here shown, may be made
without departing from the spirit of my
invention, the same being herein shown
solely for the purpose of clearls v illustrat-
g one snw]hc embodiment thereodf.

1 cl:

1. 111 a telephone system, a plurality of
telephone lines, civ cuit connections for con-
necting said lines together for conversational
purposes,
connections for giving a busy back signal to
the calling subser 1be:_ electlm Ay HL(_,hes for

| connectmm sald means to saldl cireit connec-

t1ons, said cirenit connections being nor-
mally continuous through said swit ches and
means for operating said sywitches to inter-
rupt said cireult commections and connect
sald automatic means in circuit back of said
interruption when said cireuit connections
are connected to a busy line.

2. In a telephone svﬁenh n plurality of
telephone lines, a central %Lfmo,u 8 sub-
central station, each of said lines ter ming ting
at one of said stations, a (,(3’111*&1 station
a trunk leading from
one central station to the oth er, said central

station connection circuit and said trunk
adapted to codperate to connect a calling
and a called 11l1135 an automatic busy Jlg:{ml
mg means associated with said trunk,
switches for wmlecumﬂ cald means In cir-
cutb with said trunk, said trunk circait nor-
mally continuous through said switches and
means operating w hen said trunk 1s con-
nected with a bhw i1ine, to 115011 upt said
trunk civenit and connect said automatic
means to signal the calling subscriber.

3. ina ‘ﬁueuhoue system, the combination
of a pair of central stmmm i) plumhuy of
telephone lines each femummw ot one of
said central %Mimmj a trunk line having an
outgoing end af one central station, an in-
coming end at the other and extending be-
tween “aaid sta tions, a signal at said incom-
ng end serving as ‘both mmrd .f;tﬂ.d TINgINg
51011.,{15~ a ringing key and means for auto-
imatically mtumﬂ sald signal when the trunk
15 connected with a bm  line and said key
15 operated.

4. In a telephone system, the combination
of a pair of central stations, a plurality of
'Lelephone lines each terminating at one of
sald central stations, a trunk line havi g an

automatic means in said clreult
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outgoing end at one central station, an in- |

coming end at the other and extending be-
tween said stalions, a signal at said incoming
end serving as both guard and ringing sig-
nal, a ringing key and an automatically
actuated relay for automatically retiring
sald signal when the trunk is connected with
a busy line and said key 1s operated.

5. In a telephone system, the combination
of a pair of central stations, a plurality of
telephone lines each terminating at one of
sald central stations, a trunk line having its
outgoing end at one of said stations, its in-
coming end at the other and extending be-
tween said stations, a lamp serving both as
a guard and a ringing signal in the incoming
end, a relay at said end controlling the op-
eration of said signal and an automatically
operating circuit maker controlling said re-
lay, said controlling apparatus adapted to
retire said signal when said trunk is con-
nected with a busy line.

6. In a telephone system, a plurality of
telephone lines, a central station, a link con-
cuctor thereat, a sub-central station, each of
sald lines terminating at one of said central
stations, a trunk circuit connecting said cen-
tral stations, a supervisory relay at said
central station associated with said link con-
cuctor adapted to be connected in circuit
with said trunk, a resistance in said trunk
governing the operation of said relay, means
1n said trunk circuit adapted to change the
assoclation of said resistance with said trunk
when the trunk i1s connected with a busy
line, whereby said supervisory signal is gov-
erned to indicate said busy condition at the
central station. |

7. In g telephone system, a plurality of
telephone lines, a central station, a sub-
central station, each of said lines termi-
nating at one of said central stations, a trunk
circuit connecting sald central stations, a
supervisory signal at said central station,
a resistance device associated with said
trunk governing the operation of said
supervisory signal, a relay associated with
said trunk controlling the association of
sald resistance device with said trunk, a
circuit for said relay, an automatic device
for making and breaking the circuit through
sald relay when said trunk is connected to a
busy line, said relay changing the associa-
tion of said resistance device with each op-
eration whereby said supervisory signal is
operated to give the busy signal to the cen-
tral station.

8. In a telephone system, a plurality of
telephone lines terminating at central sta-
tions, a trunk circuit connecting said sta-
tions terminating in a plug, jacks for said
telephone lines, an automatic busy signaling
means assoclated with said trunk but nor-
mally disconnected therefrom, a relay
acdapted to connect said means in circuit

with said trunk to signal a calling sub-
scriber when the plug of the trunk is in-
serted 1nto the jack of a busy line and a
supervisory signal at sald central station
controlled by said automatic means to in-
dicate said busy condition to the main
operator. |

9. In a telephone system, a plurality of
telephone lines terminating at central sta-

tions, a trunk circuit extending between said

central stations adapted to connect said tele-

phone lines for conversation, a signaling

switch associated with said trunk circuit, a
switch for connecting said trunk to a called
Iine, an automatic signaling means adapted
to signal the calling subscriber when said
trunk 1s connected with a busy line, a super-

visory signal associated with one of said cen-

tral stations adapted to indicate the busy
condition of the called line to the operator
at that central station, said supervisory relay

controlled to give said signal by the auto-
‘matic means and the signaling switch jointly.

10. In a telephone system, a main central

‘station, a sub-central station, a plurality of

lines each terminating at one of said stations,
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a trunk circuit connecting said central sta-

tions, a supervisory signal associated with
said main central station and adapted to be

‘controlled over said trunk, a relay in said

trunk controlling the operation of said sig-
nat, a circuit for said relay, a signaling

switch controlling the circuit of said relay,
an automatic current interrupter normally
disconnected from said relay circuit, and a

second relay adapted to connect said inter-
rupter 1. circuit with said signal controlling
relay when the trunk circuit is connected
with a busy line. _ .

11. In a telephone system, the combina-
tion of two central stations, a plurality of

subscribers lines each terminating at one of -

said stations, a trunk line having an out-
going end at one of said central stations, an
mcoming end at the other and extending
therebetween, a signal at the incoming end
serving as both a guard and a ringing signal
and means acting automatically when the
trunk 1s connected to a busy line to prevent
said signal performing the latter function.
12. In a telephone system, the combina-
tion of a main central station, telephone
lines terminating thereat, a sub-central sta-
tion, telephone lines terminating thereat, a

trunk circuit having an outgoing end at.

sald main central station, an incoming end at
the sub-central station and extending there-
between, a signal at the incoming end serv-
ing both as a guard and a ringing signal,
sald signal operated when said trunk is con-

nected 1in a circuit at the main station and

means to prevent sald signal serving the

function of indicating the ringing connec-

tion when the trunk is connected to a busy
line,
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13. In a telephone system, the combina-
tion of a pair of central stations, a plurality
of telephone lines each terminating at one
of said central stations, a trunk circuit
extending between said  central stations,
switches at the central station for connect.
g sald trunk in conversational relation
with said telephone lines, an automatic de-
vice for signaling a calling line when said
trunk 1s connected 1n conversational relation
with a busy called line, and locking means
for maintaining said connection until such
relation is disturbed.

14, In a telephone system, the combina-
tion of a central station, a sub-central sta-
tion, telephone lines terminating at each, cir-
cuit connections exténding between said cen-
tral stations adapted to connect a line termi-
natmg at cach said central stations in con-
versational relation, an automatic signaling
device assoclated with said circuit connec-
tions, means 1n said circuit connections for
connecting said automatic device in said cir-
cuit connections when a calling line is con-
nected m conversational relation with a busy
line and locking means for maintaining such
connection.

15. In a telephone system, the combina-
tion of a central station, a sub-central sta-
tion, subscribers’ lines terminating at each of
said stations, a trunk line extending between
said central station adapted to connect tele-
phone lines 1n conversational relation, a
switch at one end of said trunk for connect-
ing said trunk to a called line, means for
automatically signaling the calling line when

099,729

sald switch 1s operated to connect 1t In con-

versational relation with a busy line, and

means for maintaining ‘3‘1](31 autonmtlc S1g-

naling until said switeh is restored.
16. In a telephone system, the combina-

40

tion of a central station, a sub-central sta- -

tion, telephone lines terminating thereat, a
trunk circuit extending between said stations
lines there-
tch at said
sub-central station adapted to connect said
vith a called line, an automatic busy
signal device associated with said tmnh clr-

ancd adapted to connect telephone
at 1 conversational relation, a swi

trunk

cmt a relay adapted to connect said auto-

111¢1t1(3 device in said trunk when sf.bld. gwiteh
g clrcuit for

1s fully operated, and a lockin
sald relay

17. In a telephone system, the combna-
a sub-central %t.:1~ |

tion of a central station,
tion, telephone lines teumn.:atmﬂ thereat,
tumk circult  extending

connect 1t with a called line,
ciated with said trunk for
called

inealls asso-

signaling

a busy line, and a locking circuit for said
relay controlled by said SWlt{;h

In testimony whereof I a
1n presence of two witnesses.

FRANK B.

Witnesses:
. O. Ricury,
. A. SEVERCOOL,

Coples of this patent may be obfained for five cents each, by addressing the “ Commissioner of Patents

Washington, D. C.” f«-

therebety tween, a -
switch at one end of said trunk 1(1;11)&[1 to

sionaling the
subscriber when the trunk is connected
with a busy line, a relay for connecting said
means 1n said trunk w hen the
switch 1s operated to connect the trunk with
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