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To all whom it may concerw:

Beitknown thatl, CLARENCE MALTHANER,
o citizen of the United States, residing at Min-
neapolis, in the county of Hennepin and State
of Minnesota, have invented certain new and
useful Improvements in Telephone Systems;
and I do hereby declare the following to be a
full, clear,and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same. |

My invention relates to improvements in
telephone systems, and more especially to
trunk-eircuits for such systems, by means of
which two or more telephone-exchanges hav-
ing independent switchboards may be con-
nected together.

My said invention comprises also an im-
proved instruction-circuit which may or may

not be used in connection with the trunk-cir-

cuit.
- According to my invention the attention of
the called operator is attracted by the ring-
ing of a bell and at the same time by the light-
ing of a supervisory lamp indicating which
trunk to answer and doing away with the
extra lamp and buzzer at present employed
in a local circuit, the supervisory signal at
the calling-operator’s exchange being con-
trolled over the same wires that are used for
talking, no third wire or ground being em-
ployed. |
The trunk-circuit according to my present
invention also overcomes the fault of sub-
scribers being disconnected by either opera-
tor before they are through talking, as the
called subscriber controls the supervisory
lamps or signals at both exchanges, thereby
giving a ‘‘ disconneet” signal to both operators
simultaneously, instead of one of the opera-
tors having to wait for a ¢ disconnect ” signal
until the other operator disconnects, all of
which enables the connections to be made,
supervised, and disconnected much more rap-
idly and satisfactorily than has to my knowl-

"edge been generally attained.

My invention, moreover, embodies other
novel features and advantages, which will
hereinafter more fully appear.

In order to more fully describe my said in-
vention, reference will be had to the accom-

1I'

|

panying drawings,forminga part of this speci-
fication, and in whiech—

Figure 1 represents a diagram of the sepa-
rate instruetion-c¢ircuit. Fig. 2 is a diagram
of the trunk-circuit, and Fig. 3 is a diagram
showing the instruction-circuit receiver ab
exchange 2 mounted on the trunk-circuit-op-

erator’s set.
Qimilar letters and numerals refer tosimilar

parts throughout the several views.

Referring first to Fig.1, 1 and 2 represent,
respectively, a portion of the connections of
the switchboard of two telephone-exchanges
connected by the metallic circuit A, supplied
with eurrent from the battery B, the vertical
dotted line separating exchange 1 from ex-
change 2. Atexchange 1 theline-wires Arun
the entire length of the switchboard, and at
each operator’s set 3 each wire A is connected
to the springs C and C’ of the order-switches,
the construction of which are too well known
in the art to need further description. In-
ductive resistances E and E' are connected
in each side of the eircuit A between the bat-
tery and the last operator’s set. Thesprings
F and F' of the order-switches at each opera-
tor’s set are connected with transmitter G,
inductive resistance H,shunted by condenser,
and primary of induaection-coil I, while the re-
ceiver J is connected to the secondary of said
induction-coil. At exchange 2 or recelving-
operator’s exchange the wires A counnect di-
rectly with the outer terminals of the second-

ary of the induection-coil K, while the inner

terminals of the secondary are connected to
a condenser L and receiver J' in series, by
which direct currents from station 1 are pre-
vented from traversing the receiver and by
which a more perfect balanceis obtained than
wounld be otherwise the case. This secondary
may also be mounted on the induction-coil of
operator’s set W, exchange 2, when it forms
practically one and the same set, as shown
in Fig. 3. The transmitter G’ of the receiv-
ing operator’s set 4 is connected in series
with the primary of the induetion-coil K, as
shown. |

The trunk - circuit and

connections are.
shown in Fig. 2, where M M represent trunk-
line conductors connecting the switchboard
of exchange 1 with that of exchange 2. These
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switchboards are provided with cord-circuit
and multiple-switehboard connections com-
prising the plugs Q Q' Q?, keys.P P’, opera-
tors’ sets W, supernsmy relays R RU and
supervisory signals V V', multiple Ja,cks 77,
souket-bwwches UuU, local batteries T 1V, and
line indicators or Slﬂ*nd,lb S. The line-jacks
Z: 7' are shown eqmpped with two long and
one short line-spring, the longer springs
engaging the sleeve of the plubs while the
short spring engages the tip thereof. The
upper line-spring of each jack is normally in
eugagement with a back contact through
which the circuit is completed to the lme-m-
dicator and exchange - battery. The lower
line-springs of the j:—wks of each switchboard
connect to a common wire which connects
with one arm of the subsecriber’s circuit, as
shown.

The special arrangement of switchboard-
Jacks, line-indicators,test-thimbles, and other
well-known parts of multiple switchboards
forms no part of my invention and may be re-
placed by any other switchboard connections
which may be adapted to the trunking sys-
tem herein described. |

X and Y represent subscribers’ instruments
connected by suitable substation-circuits to
the switchboards, and w w represent lmpe-
dance-coils connected in the substation-cir-
culits. |
In the trunk-line M M, I connect two con-
densers O O’ and across the trunk-line at ex-
change 2 I connect the coils of a high-resist-
ance polarized ringer R?in series with a con-
denser O% Theforward contactr® and tongue
of a relay R’ are connected in shunt around
the condensger O~ to the pola,mzed ringer-¢ir-
cuit; and the coil of this relay is Lonnected in
series with the battery 'I'; inductive resistance
S, and forward contact of the relay R. The
back-stop contact of the relay R is connected
to one of the terminals of the coil of a relay
R”, and the other terminal of the said relay
is connected to one side of the socket-switch
U. The other side of the socket-switch is
connected in the supervisory-lamp cireuit v.
A wire % connects 1o the supervisory-lamp
circuit between the lamp V and socket-switeh
U and forws a part of a circuit including Bhe
resistance S, spring- -contact r, and tongue 7
of relay R°. The tongue +’ of this relay is

connected to the tongue 7* of the relay R, and

thence to the wire which leads from the plus—
pole of the battery T to the coil of the relay R.

The trunk-cireuit connected as above de-
scribed may be used in two ways.
used with an extra order or instruction ecir-
cait or without it, in which latter case the
trunk-circuit becomes a combined signaling
and conversation cireuit.

I shall first describe the operation of the
systemn when used with the separate-order cir-
cuit shown in Fig. 1.

It will be dssumed that X represents the

calling subscriber,and Y the called subseriber.

It may be

¢eiver from its support, the called operator at
station 1 will receive a signal fromm the said
subscriber in the usual way—that is, a cir-
cuit will be completed froin the battery T
through the line-indicator. The called op-

| erator then inserts her plug Q*in jack Z' and

answers the call from the subscriber at X.
Having obtained the number desired by the
calling subseriber, the operator at exchange 1
then throws her order-key and repeats the
number to the operator at exchange 2, who
then orders the operator at exchange 1 to put
counnection on a specified trank- lme This
she does by lnserting the plug Q' in the jack
N. The supervisory lamp V' will, however,
daring this time remain extmﬂ'mshed since
its circuit will be broken at the contact r), as
the circuit will be completed from the b%—
tery TV through the relay R, subsecriber’s set
X, and plug Q2 When the operator at ex-
change 2 receives the subscriber’s number
from the operator at exchange 1, she lifts the
plug Q from its switch- socket U and inserts

it in the jack Z for the called subseriber.

When the plug Q is thus lifted from its seat
or switeh-socket U, the supervisory lamp V
will immediately light up, the circuit being
completed through the said lamp, as follows:
from the plus pole of the battery T, through
the tongue and lower contact of the relay R,
through the coil of the magnet R?, and through
the switeh U and lamp V back to the ba;ttex_y
again. The called subscriberthen takesdown
his receiver to answer. 'This, as is well un-
derstood in the art, completeq the subserib-
er’s line-cireuit throuwh the cord-circuit of

the plug Q. The current starting from the

plus pole of the battery T will then take the
following course: throagh the coil of relay R,
key P, pluﬂ‘ Q, jack Z to subscriber’s set Y

and back through thesaid jack, touching the

tip of plug Q, cmd through the lmped@nee-
coil w to the battery again. The relay R will
thus become energized and attract its arma-
ture and breuk uhe cireuit through the super-
visory lamp V at the lower 161(1,} contact,
which will extinguish the light. The xelaqy
R then completeb through its upper contact,
a circuit through the coil of the relay R’
When this takes place, the tongue of the re-
lay R’ will closeits contactr®,and thus connect
a shunt around the condenser 0%, which will
complete the trunk-line circuit throuwh bat-
tery T’ and relay R?, exchange 1. The super-
visory lamp V' will thelefme remain extin-
guished after the subscriber at X hangs up
hlS receiver, both supervisory lamps being
thus under t,he control of the called bub-
scriber. The current which energizes the re-
lay RY at the time above stated takes the fol-
lowing course: from the plus pole of the bat-
tery i through coil of relay R? spring P
plug Q', jack N, trunk-line M, shunt- cireuit
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around the GOHdﬂﬂbﬁl 02, iueludmﬂ* contactr®

and tongue of relay R/, coil of ringer R3, back
through trunk-line M, ,]&Gk N, pluﬂ' Q', spring

When the subscriber at X removes his re- | p, plug Q2 jack Z/, imped&noe coil w back to
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the negative pole of the battery T'.
the ealled subseriber has finished .and hangs
up his receiver, the circuit through the coil
of the relay R will be broken. This will com-
plete the circuit through the lamp V and will
break the cireunit through the coil of the re-
lay R’, and this in turn causes the last-named
relay to break the cireuit through its convact
78, which controls the relay R°.
will thus become deénergized and complete
the supervisory-lamp circeuit at exchange l.
The lamps at both exchanges will therefore
licht up simultaneously.

The impedance-coil w' enables the operator

at station 2 to use her transmitter when the

cam of key P is thrown in the listening posl-
{ion without first inserting the plug Q in the
jack. |

The operation of the trunk-line when used
for both instruction and trunking circuits 18
as follows: The operator at exchange 1 re-
ceiving a call from the subscriber and making
the proper switchboard connection through
plug Q?and jack Z', asdescribed, inserts plug
Q' in jack N and rings on the trunk-liue.
This operates the polarized ringer R® at eX-
change 2 and causes its striker »* to press the
spring r into engagement with the armature
»'. which the said spring catches. This com-
pletes the circuit from the battery I’ to the su-
pervisory lamp V, which immediately lights.
The operator at exchange 1 then repeats the

number to the operator at exchange 2, who,.

upon receiving the number, inserts plug Q
into the jack corvresponding to that number.
As soon, however, as the plug Q is raised
from its socket-switch U the relay R? be-
comes energized and causes its tongue 7’ 10
break connection with the spring r. Then
when the called subscriber answers the relay
R will becomne energized (the circuit through
its coil being completed, as hereinbetore de-
scribed,) and will open its lower contact,
breaking the supervisory-lamp eircuit and
completing the shunt-circuit around the con-
denser O2 which will complete the circuit of
the battery T through the relay R’

and hangs up his receiver the lamp V' will
not light up immediately. When, however,
the called subscriber puts up his receiver af-
ter the calling subscriber has put up his, the
supervisory lamps at both stations will light

The relay R? |

There-.
fore when the calling subscriber has finished

When | without departing from the spirit of my in-

vention; but |

What I claim, and desire to secure by Let-
ters Patent of the United States, is—

1. In a telephone system, an instruction-
circuit comprising a metallic line-circult con-
necting the switchboards of two exchanges,
a9 source of ecurrent-supply connected to said
circuit, an operator’s set at one of sald ex-
changes comprising an induction-coil having
its secondary coil connected in series with
the line-circuit, a condenser and telephone-
receiver connected in series between the two
seetions of the said secondary, and a tele-
phoue-transmitter, connected in series with
the primary of said induction-coil, substan-
tially as described.

2. In atelephone system, acombined trunk
and instruction cireuit connecting the two
telephone - exchanges, subscribers’ circults
and means at both exchanges for conneeting
the trunk-circuit to the subscribers’ eircuits,
means for operating call-signals froin one
exchange to the other over said trank-line,
supervisory signals operated simultaneously
with the said call-signals and indicating the
trunk-line to be connected and means con-
trolied by the called subscriber for operat-
ing the supervisory signals, substantially as
described. o |

3. In a telephone system, a trunk-circuit
connecting two exchanges, subscribers’ cir-
cuits and means at both exchanges for con-
necting the trunk-circuit to the subscribers’
circuits, a polarized ringer bridged across sald
trunk-cireuit and a condenser in series with
said ringer, a supervisory-lamp eircuit, a re-
lay controlling the supervisory-lamp eircuit
and controlled by the called subseriber, a
shunt - circuit connected around said con-
denser, a relay controlling said shunt-circuit
around said condenser and operated by the
aforesaid relay, and means operated by said
polarized ringer for completing the super-
visory - signal circuit, substantially as de-
scribed. | | |

4. In a telephone system, a trunk-circuit
connecting two exchanges, subscribers’ cir-
cuits and means at both exchanges for con-
necting the trunk-circuit to the subscribers’
circuits, a polarized ringer bridged across said
trunk-circuit, and a condenser in series with
said ringer, a supervisory-lamp circuit, a re-

up justas described with reference to the first | 1ay controlling the said supervisory-lamp cir-

case, where the separate instruction - circult
was used, thus giving a ‘“disconnect” signal
to both operators simultaneously instead of
one of the operators having to wait for a ** dis-
connect” signal until the other operator dis-
connects and both signals under the control
of the called subseriber.

Obviously I may substitute other signals,
such as bells, for the supervisory lamps 1f
found more convenient, and it is furthermore
obvious that I may make alterations and
changes in the connections herein shown

l

|

cuit and controlled by the called subsecriber,
a shunt-circuit connected around said con-
denser, a relay adapted to make or break said
shunt-circuit and operated by the aforesaid
relay, and means operated by the polarized
ringer for completing the supervisory-lamp
circuit, substantially as described.

5. In a telephone system, a trunk-circuit
connecting two exchanges, subscribers’ eir-
cuits and means at both exchanges for con-
necting the trunk-circuit to the subseribers’
circuits, a polarized ringer bridged across said
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trunk-circuit, and a condenser in series with
said ringer, a supervisory lamp and lamp-cir- |
cuig, a relay, means operated by said polar-
ized ringer for completing the supervisory-
lamp circuit through the armature of said re-
lay, a second relay operated by the called
subscriber and operating the aforesaid relay

to break the lamp-circuit, means operated by

the second relay for shunting the said con-
denser, and an operator’s conversation set
connected to the trunk-circuit, substantially
as described. |

6. In a telephone system, a trunk- cweulb
connecting two exchanges, a high-resistance

polarized rin ger brid ged acrossthesaid trunk- |

circuit, & condenser in series with said ringer,
a shunt around said condenser and a relay
acting to make or break said shunt, a super-
visory lamp and lamp-circuit, a rela,y con-
trolled by the called subseriber and operat-
ing to make and break the circuit through
said supervisory lamp and first relay, means

operated by the sald polarized ringer for mak- |

ing the circuit through said supervisory lamp
and an operator’s set connected to the trunk-
cirecult whereby the said circuit may be used

as a conversation-circuit between the two op--

erators, substantially as described.

7. In a telephone system, a trunk-circuit
comprising two conductors connecting two
exchanges, subscribers’ circuits at each eox-
change for connecting the trunk to the sub-
scrlbers circuits, a polfbrlzed ringer at one of
said exchanges brid ged across the said trunk-
cireuit, a eondenser in series with said polar-
ized ringer, a shunt and means for completing

669,366

it around said condenser, a relay conneeted

to the trunk-circuit and controlled by the
called subsecriber, a supervisory lamp and

lamp-e¢ircuit controlled by said relay, aspring-
contact device located in said lamp-circuit
and operated by the said polarized ringer, a
switeh-socket in the lamp-circuit, an electro-
magnetic device operated from said socket

and an operator’s conversation set connected.

to the trunk-line, substantially as described.

8. In a telephone system, a trunk-circuit
comprising two conductors connecting two
exchanges, subscribers’ circuits at each ex-
change for connecting the trunk to the sub-
seribers’ cireuits, a polarized ringer at one of
sald exchanges bridged across the said trunk-
cireuit, a eondenser in series with said polar-
ized ringer, a shuntand means for completing
1t around said condenser, a relay connected
to the trunk-circeuit and -econtrolled by the
called subscriber, a supervisory lamp and
lamp-cireuit controlled by said relay, aspring-
contact device located in said lamp-circunit
and operated by the said polarized ringer, a
switch-socket in the lamp-circuit, an elecbro-
magnetic device 0pera,ted from said socket,
condensers 1n series with the main trunk- lme
circult, and an opsrator’s conversation set
connected to the trunk- -line, bubstantmlly a8
described.

In testimony whereof I affix my signature
in presence of two witnesses.

CLARENCE MALTHANER
‘Witnesses:
J. H. GREEN,
LEw PHILLIPS.
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