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To all whom it may concern:

Be it known that I, Oscar M. LeicH, citi-
zen of the United States, residing at Chi-
cago, in the county of Cook and State of
Illinois, have invented a certain mew and
useful Improvement in Selective Signaling
Systems, of which. the following is a full,
clear, concise, and exact description, refer-
ence being had to the accompanying draw-
ings, forming a part of this specification.

My invention relates to selective signaling
or calling apparatus, and has for its object
the provision of improved means for trans-
mitting selective signals to a plurality of
stations, a signal transmitted to one station
not affecting signals at other stations.

My invention is particularly applicable to
party line telephone systems, and has for its
object the provision of an improved system
of non-interfering signal bells or ringers
whereby it is possible to convey selective
signals over such a telephone system to op-
erate any desired sub-station signal without
disturbing other signals of the party line.

My invention is primarily designed to
overcome objections and insufficiencies of

systems of the prior art designed to accom-

plish a similar purpose.

"To this end my invention consists, ‘when
applied to a four party line telephone sys-
tem, in the
nals which are provided with two windings
the relative impedances of which are of such
a character that the signals are unresponsive
when an alternating current of a given fre-
quency is impressed on said signals, but
which are regponsive when an alternating
current of different frequency is impressed
thereon. The
are then preferably so constructed as to be
responsive to an alternating current of a
frequency which does not operate the afore-
said signals, '

Gerierally stated, therefore, my invention’

comprises, in the preferred embodiment
‘therect, fonr signal receiving instruments
zdapted for association with the tivo limbs
of a metallic circuit, and a common retirn
which may preferably be a ground return,
thus dividing the signals info two groups.
The signal receiving devices are then pref-
erably provided with windings which act
lifferentially when energized by an alter-
nating current of a certain frequency, there-
by preventing operation thereof, and which

provision of a plurality of sig-.

remaining signals of the line’

cles are adapted to operate one or

‘windings do not act'in such manner when a

current of different frequency is impressed
thereon, whereby the signals may be ac-
tuated. The windings are so associated
with reactive means that the ratio of the cur-
rents in the two windings vary when cur-
rents of different electrical character, such
as currents of different frequency, are im-
pressed thereon.

It will be seen, therefore, that my inven-
tion contemplates broadly the use of re-
active means, such as impedance coils or con-
densers, for preventing false signaling in a
party Iine systenj in which the ringing cir-
cuits are non-resonant for the different fre-
quencies’ that are employed in selectively

signaling the party line subscribers.

I will describe my invention more in de-
tail by reference to the accompanying draw-
ing illustrating one embodiment thereof, in
which—

Figure 1 is a diagrammatic view of a tele-
invention ; Fig. 2 is a diagrammatic view of
the arrangement of cireuits of one of my
improved signal receiving devices; and Fig.
3 1s a similar view of another of my im-
proved signal receiving devices,

Like characters of reference indicate
parts throughout the different figures.

I have illustrated a telephone party
system comprising the substations 1,2 8,
associated with the limbs 5, 6 of a metallic
circuit . terminating at the exch e i
spring jack 7. I have 2lso shown single
metallic subscriber’s telephone set 8, comn-
nected at the exchange to a spring jack 9.
The spring jacks sre shown as provided with
two back contacts for disconnedting the bat-
tery 10 and the line signals 11, 12 respec-
tively from the jacks when plugs are in-
serted therein. Suitable instrumentsiities
are provided at the exchange to sffect inter-
connection between the tefephone THnes and
to supply current thereto. The stetions 1, 2,
3 and 4 of the party line are each provided
with a transmitter 18, a receiver 14, and are
also respectively provided with selective call-
signal devices 15, 16, 17 and 18, The selec-

ke

tive ringers or calling devices 15 and 17 are !

connected between the limh 5 and ground,

and the similay signals 16 and 18 between
the imb 6 and ground. ,

Alternating currents of different frequen-

' the other
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of the dforesaid signal receiving devices;.and
to this end I have provided at the exchange
two generators 19 and 20, the generator 20
being adapted to supply an alternating cur-
rent preferably of a frequency twiceas great
as that suppiled by the genevator 19, said
frequencies being desirably 24 and 12. A
four-way ringing key provided with four-
sets of springs 21,22, 23 and 24 is provided
at the exchange to associate either generator
in cireuit with either limb 5 or 6 and the
ground., Plugs 25, 26 effect connection be-
tween the jacks 7'and 9, and supply current
to the lines from the battery 10 through an

impedsnce coil 27 and a clearing-out relay
© 98" ‘Suitable operators’ telephone set and:
keys atve provided in the cord cireuit.

Sig-
nal'veceiving devices 15 and 16 are adapted

to operate on the high frequency current,and

signals 17 and 18 ave adapted to operate on
the low frequency current.  In-accordance
herewith, key 21 1s adapted to associate gen-
erator 20 betwden b 5 and the ground to
operate signal receiving device 15; key 22 is
adapted to associate generator 20 between
limb 6 and the ground to operate signal re-
ceiving device 16; keys 23 and 24 in like
manner associate generator 19 with the limbs

to respectively. operate signal veceiving de-.

vices 17 and 18, :
In-order to have signal receiving deviees

.rent of high frequency and unresponsive to

38
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a current of low frequency, T provide two
windings 29 and 30 upon a magnetic core,
said core acting inductively upon an.arma-
ture for operaling a signal, bell or ringer.
The -armature is alsp preferably polarized.
The windings 29 and 380 are differentially

wound so that when' equally energized ‘they.

may neutralize each othel’s magnetizing ef-
fect. The coils 25 and 30 of each signal re-
ceiving device are connected:’in parallel cir-

. cuits between the respective limb of the me-

tallic circuit and the.ground. 1 include an
impedance coil 81 aiid:a condenser 32 in se-

~ries with each coil 30 of the devices 15 and

1)

b6

16, the impedance coil tending to, neutralize
the effect ‘of the condenser on a high fre-
quency, in this case on a frequency of 24.- A

‘condenser 83 is included in series with each:|
coil 29 of. the devices 15 and 16, said con- |
denser preferably having a capacity a trifle

greater than that of condenser 32. This ar-

rangement is shown in diagram.in Fig. 8.~

" instance,) then the impedance of coil 31 Is

50

65

low and the impedance of condenser 32.

‘high, so that the impedance of the parallel
“eircuit including said coil 31 is very nearly

equal to the impedance of the circuit includ-

ing condenser 83. Currents of very nearly.

equal ‘strength will thus pass through the
two circuits, and as coils 29 and.30 are dif-

‘impedance ‘of the condensers 32 and 33 s

rents. of high frequency (24, in this case),

ferentially wound no actuation of said de-
vices 15 or. 16 is sccured.. If,-however, a
current of high frequency (24, for instance,)

is impressed on either device 15 or 16, the

materially less than for the lower frequency,
and the impedance of the coil 31 correspond-
ingly increased; but as the impedance of

70

the coil 31 tends to neutralize the effect of .

condenser 32, on the higher frequency, the’
circuit containing coil 80 receives a much
larger amount of current than the circuit

“including coil 29, which latter is in series

with an impedance in the form of condenser.
33. As an unequal amount of current thus
traverses the coils 30 and 29, on the high-
frequency, an actuation of the signal bell is
secured. ~ It .will thus be seen.that devices
15 and 16 are responsive to alternating cur-

and. unresponsive to currents of low fre-
quency, (such as 12). .

By the terms “ high frequency ” and “low:
frequency,” as used in connection with the

‘exnbodiment of the invention herein shown,

I mean simply to distinguish between two

~7
(=23
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frequencies the relative, and not .actual,.

values of which enter into consideration in

the operation of the present case. S
Signal receiving devices 17 and 18 arve re-

gsponsive to currents of low frequency and

unresponsive to the currents of the high fre- !
To obtain this result . I.. .

quency generator.
again provide two differential coils, 29 and.,

30 upon a suitable core, and again.include
L with each eoil 30 an impedance coil 31 and. -

a condenser 32 which tend to neutralize on

the higher frequency (24). .No condenser. : .
is included with the.coil 29 in this instance, .

but the two signal circuits are together in: ]

cluded in series with a condenser 34, for the
purpose to be set forth hereinafter. Tt will |
be seen that the curtent of higher frequency,
tending. to neutralize the impedance of jcoii
31 and condenser 32, passes in equal
amounts through coils 29 and 30, and thus
does not operate the signal bell. " If, how-:

110

ever, current of lower. frequency 1is im- ..

pressed on the circuits of devices 17 and 18,
the inductance. of the circuits including
coils, 80 is materially decrcased and the im-

_pedance of the condenser greatly increased;

so’ that said circuit now has an impedance.

| greatly in excess of. the circuit including .
1 coil 99. '

When a’low frequency is impressed. on
the ‘parallel circuits of the device, (12, for

Considerably more current will

“thus flow through: coil 29 than through coil”
| 80, and the signal bell. will be operated at

115
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either station 8 or 4, depending -upon .

whether limb 5 or 6 is included in cireuit. |
- By .means of my invention I am enabled

“to s0 ‘associate condensers with the signal re~
ceiving devices that no current from the

common - battery 10 can flow therethrough.
Condensers 32 and 33 areassociated with
the devices 15 and 16, and condenser 34 ac-
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complishes a like result for the devices 17
and 18,

While I have herein shown and particu-
larly described one embodiment of my in-
vention, .I do not wish to be limited to the
precise construction and arrangement as
herein shown and particularly described.

For the broader purpose of my invention,
the means or provisions by which the sig-
nals or ringers at the substations distinguish
between the different frequencies can be of
any suitable character. Preferably, how-
ever, the reactive means of at least one sig-
nal are adapted to distinguish or assist in

.distinguishing between the different fre-

quencies. Obviously, the reactive means
any
- Preferably, smooth and
uninterrupted alternating currents are em-
ployed, and the bells or signals are. polar-
1zed by permanent magnets,. as this combi-
nation I find gives the best and most satis-
factory results.

It will be seen that reactive means are
provided for preventing eurrent of one fre.
quency from ringing a bell intended to be
rung by a current of a different frequency.
In this way, the different ringing or signal-
Ing curcuits are non-tuned in character, but

*at the same time an effective selectivity of

signaling is secured. The reactive means,
of any suitable charactcr, prevent an opera-

tive flow of one f- quency  through the
ringer intended to be rang by a different

frequency. By the expression non-tuned, T
mean that the ringing circuit of each bell or
ringer is non-tuned relatively to the fre-
quency by which the bell is rung. In other
words, there is no electrical resonance or
tuning of the ringer cifenits relatively to
the different frequenciesspy which they are
operated. In this way a certain frequency
in passing through a ringer to operate that
ringer does mot traverse & cireuit which is
tuned relatively to that -particular fre-
quency. This is for the reason that in the
ringing ecircuits no attempt is made to so
adjust the inductance and capacity as to
attain resonance, or even to approximate
such a condition. . )

It will be understood, of course, that T da
not limit myself to any particular frequen-
cies, or any particular capacity or resist-
ance, as these may be varied without depart-
ing from the spirit of my invention, Take,
as an example, a system of this kind in
which the condensers 84 are all of two mi-
crofarad capacity, While the condensers 32
and 33 are ali of one microfarad capacity,in
30 are all of five hun-
dred ohms resistance, the windings 29 all
of fifteen hundred ohms re: stance, and the
tmpedance coils 81 all of one thousand ohms
resistance, in which a current of 20 eycles,
is employed for ringing low frequency bells,

‘however,

a

and in which a current of 60 cycles is used
for the high frequency bells. In such case,
the high frequency current passes in practi-
cally equal amounts through the parallel
windings of the low frequency bells, thus
preventing the same from ringing. The
20 cycle current, however, will pass in
larger quantities through the winding 29 of
the low- frequency ringer, owing to the ca-
pacity included in the. other part of the
branch, and the said ringer will be operated.
But when the frequency is increased to 60
cycles, keeping the voltage at 100 volts, the
reactance of the condenser associated with
the high frequency ringer will be only one-
third of that which is true when a twenty
cycle current is impressed upen the line.
The impedance of the 1000 ohm coil is, how-
ever, three times as great, and, therefore, the
current in the 1500 chm winding of the high
frequency ringer will be greatly increased
over and above that in the 500 ohm wind-
ing. Also, the phase relation of the two
currents in these parallel windings is greatly
increased. It can be readily seen that when
the two windings are connected differen-

 tially, when the currents are 180° out of
"phase,
. Therefore,

no neuiralization will take place.
the larger the angle of phase
up to 180° the less the neutralization. Un.-
der these conditions, therefore, the said high
frequency ringer can be made unrespon-
sive to a 100 volt 20 cycle current; but it
will respond readily, as explained, to the
100 volt 60 cycle current. It will also re-
spond should the conditions remain the
same, except that the iron in the impedance
coil be increased enough to neutralize the
capacity of the condenser in series therewith
when a 60 eycle current is impressed upon
the line. In such case, it will be seen that
a greater current will then flow through the
500 ohm winding of the high frequenqgy
ringer, and the
enough to ring under these conditions,
From the foregoing, it will be seen that
only one ringer responds when any certain
frequency is projected on to the line. More
specifically considered, each ringing eircuit
includes but a single ringer. In this way,
only one signal results from the use of any
particular current. The ringers constitute g
signal receiving device,-and the condensers
and impedance coils are associated there-
with, forming a signal receiving apparatus,
in-the manner explained, Of the different
frequencies which are actually used on the
line, each ringer is adapted to respond to only
one of them.” The high frequency ringer is,
80 conmected with' the line that it
would respond +to any higher frequency
which might be thrown on the line.” This
is also true of the low
this ringer would respond to any lower fre-
guency which might be thrown on the Jine

latter can be made sensitive .-

frequency ringer, zs .
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low frequency ringer hasits civenit non-tuned.
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" @i stated; has a path which is nen-tuned or:
_non-resonant for the frequency to which the
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adapted to distinguish between the different
frequencies which are actually used, so that
the signaling is selective, and no false signal-
ing occurs. - The ringing or operating curcuit
of each substation is'non-tuned or non-res-
onant for the particular frequency by which
its allotted ringer orsignal receiving device
igoperated. The circuit of the high frequency
ringer is non-tuned or non-resonant for’the
high frequency current which is actually em-
ployed, and for any higher frequency. The

for the lew frequiency current-which: is actu-

ally:used, and-for any lower frequency: . I
ant enabled, thierefore; to obtain the desived

selectivity of signaling by the use of reac-

tive meansin the circuits; but T.doe not use

such reactive means for-harmonieally tun-

ing the cireuits—that is to say; the cireuits
aré net made resonant for-the different ring--

ing currents. T S o
Tt will be seen-that theré is.a main or line
cirenit,.and a branch eircuit to and throush

‘each substation. Tt will also be seen that
wach . substation and the ringer thereof has:

a path for ringing current- which is non-

tuned-or: non-resonant for the partieular |

frequency to whicl the ringer is vesponsive,
and by which the station can be signaled.
Toacli-ringer has-an operating winding, and
in addition thereto each vinger has a reac-
tive shunt winding.

serve as the operating winding thereof, and
the ether winding then becomes the reactive
shunf: ~Tn any. event, therefore; each ringer,

ringer is vesponsive. I A
I.-do not limit miyself to the exact con-
struction or ‘method of operation shown and
described, as it is' obvious that various
changes or medifications can be madey as
by using’ different’ kinds of ringers, either

tuned ov non:tuned, and.by ausing the reac-
tive means, such as impédance coils or con-.
‘densers, or:both, at only one or more of the

substdtions, instead of at all of the substa-

tions on the line; to prevent false signaling’

in o systém in which the ringing cireuits' are
non-tuned for the different frequencies; and

without in any way departing from the.
spivit of my:invention. o

T ¢laim as my invention:

i..In-a_party line syst

~‘dependently impressing alternating currents

60

* for inclusion jvith “said eircuit’ and ‘respon-"

““sive to ‘altet seurrent of - certain’ fre--

65

of ‘different
selectively
thereen; a’

$ignal -the "different” subscribers
dl ‘receiving . device adapted

quency; a ‘seécond, sipnal receiving device re-

sponsive to alternating currents of different

Whichever winding-
of the ringer carries the most current will-

m, the combina- "
. . b [N, .y . v e
tion:with an electric cireuit,.of means.for in-

frequency wpon said circuit, to

& 1,002,713

frequencies, and electro - magnetic 1neans
associated with the second signal receiving
device for preventing actuation thereof by
currents of a.frequency whichareadaptedto
operate the first aforesaid device and branch 70
circuits for the different stations of said
signal receiving devices, each station circuit.
being non-tuned or non-resonant for the. .
particular frequency by which its allotted...
signal receiving device is operated. i
9. In a party line system, the combina-
Hon with an electric circuit, of means for..
independently impressing. alternating cur-, ; ..

I rents of different frequencies upon said eir-;,

senit, 4o selectively signal the different sub-, .80
scribers thereon, a signal receiving device, . .
“adapted for inclusion  with said circuit and ..
responsive to an alternating current of a .
certain frequency, a second signal receiv-. .

-ing device responsive to alternating currents 8%
of a different frequency, electro-magnetic ..

|:means associated with the first signal re-

ceiving device -for preventing actuation:
thereof by -currents of a frequency which are .-
adapted to operate the second aforesaid de- .90
vice, and reactive means associated with the ;.
second signal receiving device to prevent
actuation: thereof by currents of a frequency::
which ave adapted to operate the first afore-- .,
said device and branch cireunits for the dif- 95
ferent stations of said signal receiving de--
vices, each station eircuit being non-tuned.
or mnon-resonant for the  particular fre- : -
‘quency by which its allotted signal receiving -
“device is operated. L B -10(
‘8. In a party line system, the combination '
with an electric circuit, of means for im-::
‘ pressing alternating currents of different
fréquencies independently upon said circuit;: :
{0 selectively signal the different subscribers 105
thereon, a signal receiving device adapted:
for -inclusion with said “circuit, reactive
means in circuit with said signal receiving:
device whereby said signal receiving device !
is responsive to alternating currents of cer-: 110
“{ain frequency, a second signal receiving de-
vice comprising electro-magnetic means for'
operating the signal, and reactive means for:’
preventing the operation of the said electro:”
‘magnetic means upon energization of said 11®
reactive means, whereby said second signal
receiving device is responsive to alternating -
“currents of different frequency. !
- 4. A subscriber’s telephone substation &ig-
nalreceiving device coniprising .electro- 1ze
‘magnetic means for operating a signal, in*
combination with reactive means for pre-
venting the opération of said signal when
-altérnating current of a given frequency is™
impressed on said electromagnetic means to 126
‘operatively energize the same aud means for' '
supplyinig’ alternating electric currents' of *

.different frequency. -
5. A subscriber’s telephone substatior

signal receiving device comprising electro-
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magnetic means for operating a signal, in
combination with reactive means induc-
tively associated with said electro-magnetic
means for preventing the operation of said
signal when alternating current of a. given
frequency is impressed on said means, and
a non-tuned energizing ciréuit for said
electromagnetic means. oo

6. A subscriber’s telephone substation

signal receiving device comprising electro--

magnetic means for operating a signal, a
a reactive shunt circuit about said means for
preventing -.n operative actuation thereof
when alternating current of a given fre-
quency 1s impressed on said means and
shunt circuit to operatively energize said
shunt circuit and means for supplying alter-
nating electric currents of “different fre-
quency. T o
7. A subscriber’s telephone substation
signal receiving device comprising electro-

magnetic means for operating a sional. elec- .
& =3 t *

tric circuits for controlling the operation of

-said electro-magnetic means, and reactive

means associated with said circuits whereby
the relative impedance of said &ircuits is
varied when alternating currents of differ-
ent frequencies are impressed thereon there-
by to prevent the operation of said signal
upon: an operative. energization of one of
said circuits and means for supplying alter-
nating electric currents of different fre-
quency. ) ,

8. A subscriber’s telephone substation
signal receiving device comprising electro-
magnetic means for operating a signal, elec-
tric emergizing circuits for controlling the
operation of said electromagnetic means
and inductively associated therewith, and
reactive means associated with said cir-
cuits whereby the relative impedance of said
circuits is varied when alternating currents
of different . frequencies are Impressed
thereon. ,

9. A subscriber’s - telephone . substation
signal receiving device having differential
windings, and reactive means associated
therewitl, said reactive means permitting
an operative energizing “of both of said
windings when current of certain frequency
is impressed thereon, and permitting of an
operative energization of but one winding
upon impression of current of different fre-
quencies,

10.”In a party-line telephone system, the
combination of an electric circuit, a plu-
rality of parallel branches in said circuit, a
signal ‘associated with each branch, re-ac-
tive means for each branch, the reactive
means ‘of the different branches being dif-
ferently adjusted, and the reactive means
of each station being thereby adapted to
prevent an effective passage through its
allotted signal of all currents except those
intended and adapted to cause the opera-

3

tion of such signal, and means for project-
ing alternating currents of different fre-
quency on to sald circuit for the purpose
of selectively operating sdid signals, each
branch leading through a different
tion and being non-tuned or non-resonant
for the particular frequency by which its
allotted signal is operated. 7

11. In a party-line telephone system, the
combination of an electric circuit, a signal-

substa-.

70

receiving apparatus connected with said .

eircuit and responsive to alternating cur-
rents of a predetermined frequency, and to
any higher frequencies that might be used,

other signal-receiving apparatus connected

with said cireuit and responsive to alter-
nating currents of a predetermined fre-
quency, and to any lower frequencies that
might be used, means for projecting alter-
nating currents of different frequencies
upon said circuit for the purpose of selec-
tively operating the signals included in
said apparatus.

12. In a selective party-line telephone
signaling system, the combination with an
electric circuit, -of means for impressing
currents of different frequencies upon said
circuit, a signal receiving device included in
said circuit and responsive to a current of a
certain frequency, said signal-receiving de-

.vice comprising electro-magnetic means for

operating a signal and a re-active shunt
circuit inductively associated with said elec-
tro-magnetic means for preventing an op-
erative actuation thereof when current of a
given frequency is impressed on said means
and shunt circuit, a series of additional sig-
nal-receiving devices included in said cir-
cuit and responsive to currents of different
frequency, and means associated with each
of these additional signal-receiving devices
for preventing actuation thereof by cur-
rents of a frequency which are adapted to
operate the first mentioned signaling de-
vice. o :

18. A party-line telephone signaling sys-
tem comprising: an electric circuit; means
for impressing alternating currents of  dif-
ferent frequencies independently upon said
circuit, a signal-receiving device connected
with said circuit and responsive to alternat-
ing currents of a certain frequency, d:second
signal-receiving device also associated with
the same circuit and responsive to alter-
nating currents of different frequency, and

 reactive means associated with the second

signal-receiving device, for preventing ac-
tuation thereof by alternating currents of
frequencies which are- adapted fo operate
the first-aforesaid device, the different sig-
nal-receiving means being each adapted and
designed independently of any signaling
action of the other to perform its intended

. function of giving a signal to attract atten-
‘tion, and a branch circuit for the substation -
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signal-receiving device responsive. to- alter-

ine current of a certain frequency, a second
= b

.-
N

ircuit being non-tuned or non-resonant for | nating currents ‘of a different frequency,
““the particular frequency by which -its al-'| and reactive means associated with the sec-
“otted signa) receiving device is operated. -|ond signal-receiving device, for preventing
& _ 14. A party-line‘telephone signaling sys- | the actuation: thereof by alternating cur- 70
" tem comprising an electric circuit, means for | rents of a frequency which are adapted to
7 gelectively impressing alternating’ currents |‘operate the first-aforesaid device, the dif-
" of different frequencies upon said circuit, a | ferent signal-receiving means being each
signal-receiving device, ‘connected with said.| adapted and designed independently of any
*' 10" '¢ircuit, reactive means associated with said | signaling action of the other to perform its 75
signal-receiving device, whereby said signal- | intended function of giving & signal to at-
“receiving device is responsive to alternating | tract.attention, and 2 branch circuit for the
'currents of certain frequencies, a second sig- | substation -of each: signal receiving device,
=" pal-receiving device comprising an electro- ‘each station circuit being non-tuned or non-
“15 magnet, for gperating the signal, and a re- | resonant for the particular frequency by 8¢
" active cireuif Jor preventing the operation | which its allotted signal receiving device is
" “of the said electromagnet upon sufficient en- | operated. - . . '
" ergization of said reactive circuit, whereby 18. A party-line telephone signaling sys-
" the said last-mentioned signal-receiving de- | tem comprising an electric circuit, source of
0 vice is responsive to alternating currents of | current, means for impressing alternating 85
*q different frequency, together with means | currents of different frequencies independ-
. for operatively energizing the reactive cir- ently upon said circuit, a -signal-receiving
" euif, N S device connected with said eircuit and re--
17 15, A party-line telephone signaling sys- | sponsive to alternating current-of a certain
- 25 tem comprising an -electric circuit, means | frequency, a second signal-receiving device 99
for impressing alternating currents of dif- responsive to alternating currents of a dif-
" ferent frequencies independently. upon said | ferent frequency, said last-meutiosied signal-
. circuit, 'a signal-receiving Jevice. connected | receiving device including a shunt-circuit
: with said circuit, reactahce in series with | for precluding the actuation thercof by al-
730 said signal-receiving device, whereby said | ternating currents of frequencies which are 9%
" signal-receiving -device s responsive ' to | adapted to operate the first-aforesaid device.
 alternating currents of certain frequencies, | = 19. A party-line telephone electric signal-
g second signal-receiving device comprising | ing- system . comprising a circuit having a
% an electromiagnet for operating the signaly . plurality of parallel non-tuned reactive sig-
“85 and reactive means for preventing the op- naling branches, there being a suitable trans- 10¢
' eration of the said electromagnet upon en- | lating device allotted to each branch, and
" ‘ergization of said reactive means, whereby | means for projecting vibratory currents of
the sald second. signal_receiVing: device 1s re- different frequencies onto said ci'rcuit,‘ Sai(i
" gponsive to alternating currents of a dif- | means and reactive branches being adapted, _ |
40 ferent frequency. - - - - | by reason of the different degrees of im- 10
“ . 16. A party-line telephone signaling sys- pedance offered by the branches to the dif-
- tem comprising an electric cireuit, means ferent currents, to conjointly vary the vela-
" Ufor impressing alternating currents of dif- | tive current-flow through said translating de-
i ferent frequencies independently upon said | vices, and each translating deyice being re-
45 gipenit, a signal-receiving device connected “sponsive to its allotted frequency of current, 110
¢ ‘4yith said circuit, reactive means in cirenit | and to no other of the currents actually used,
! with said ‘signal-receiving device, whereby whereby the differentcurrentsmay beused at
said signal-receiving device is responsive to. will ' for selectively operating the different
~““pliernating currénts of certain frequencies, | translating devices, and ‘each. signaling ...
180 and a second signal-receiving device com- | branch being non-resonant for the frequency 115
Cee; o prising a polarized electromagnet for oper- | by which its allotted translating device is op-
e ting the signal and reactive means for pre- | erated, the different signal-receiving means
 venting the operation of ilie said clectro- | thus provided being each adapted and de-
““magnet upon energization of said reactive | signed. independently of any signaling ac- 5,
3 meuns, whereby the said second signal-re- | tion of the other to perform ifs intended
¢ deiving' device is responsive to’ alternating |- function of giving a signal to attract atten-
“currents of a ‘different frequency. : tion. , ) -‘
17. A party-line telephone sienaling sys- 920. A party-line telephone electric signal-
tem comprising an clectrie cireuit, source of | ing system comprising a circuit bhaving & o0
60 sarrent and-means for supplying and im- | plurality - of . parallel” non-tuned ringing '
pressing alternating: civrents. of “different | branches, with a reactive, shunt in each
frequéncies independently - upon. gaid cir- |-branch, and means for projecting vibratory
cuit, a signal-receiving device connected | currents of different {requencies apon said
with said cireuit and responsive to alternat- | cirenit, there being a veaclive signal-veceiv- a9
ing apparatus allotted to each branch, each
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apparatus including a translating device,
each signal-receiving apparatns being re-
sponsive to, its allotted frequency of cur-
rent, and to no other of the frequencies ac-
tually used, and the reactive means of said
apparatus and the-said means for project-
ing currents being adapted, by reason of the
different degress of impedance offered by
the reactive means to the different currents,
to conjointly vary the relative carrent-flow
through said translating devices, whereby
the different currents may. be employed at
will for selectively operating said devices,
the different signal-receiving means being
each adapted and designed independently
of any signaling action of the other to per-
form its intended function of
to attract attention. .

21. A party-line telephone electric signal-
Ing system comprising signal-transmitting
apparatus adapted for sending vibratory or
fluctuating currents of different frequencies,
and reactive signal-receiving apparatus suit-
ably connected with said signal-transmitting
appafatus, said signal-receiving apparatus
including a plurality of signal-magnets, and
means whereby each magnet when sufficiently
energized produces a signal, each signal-
magnet being responsive to its allotted fre-
quency of current, and to no other of the
frequencies actually used, and the said trans-
mitting and receiving apparatus being
adapted, by reason of the different degrees

- of impedance offered by the receiving appa:.

ratus to intermittent currents of different
irequency, to conjointly increase and de-
crease. the relative flow of current in the
different magnets, whereby the different
currents may be used to selectively produce
the different signals, said signal-transmit-
ting apparatus including a switching device

having keys corresponding to the different .

magnets and signals. . o
22. A party-line telephone electric sig-
naling system comprising signal-transmit-
ting apparatus adapted for sending alter-
nating currents of different frequencies, re-
active signal-receiving ‘apparatus suitably
connected with said signal-transmitting ap-

-paratus, said signal-receiving apparatus in-.

cluding a plurality of signal-magnets, and
means whereby each magnet when sufficiently
energized -produces a signal, each sig-
nal-magnet "being -responsive to its alloted
frequency of current, and to no other cur-
rent used., the transmitting and receiving
apparatus thus provided bemng adapted, by
reason of the different degrees of impedance
offered by the receiving apparatus to vibra-
tory " currents of different f1'eqtlencies,"to
conjointly increase and decrease the relative
flow of current in the different magnets, as
the frequency of the current changes, where-
by the different currents may be used to
selectively produce the diffepent signals, said

P

giving a signal

signal-transmitting apparatus. including a
switching device having keys corresponding
to the different magnets and signals, the
different sighal-receiving means being each
adapted and designed independently of any
signaling action of the other to perform
its intended function o ‘giving a signal to
attract attention. ‘ -

23. In a party-line telephone system, the
combination of a telephone line, a plurality
of substations located on said line, a branch
circuit for each substation, an exchange or
central station, all party-line subscribers of
the exchange being divided into different
classes, a plarality of alternating current
generators located at the exchange or central
station, adapted to supply ringing currents
of ditferent frequencies,” one definite fre.
.quency for each distinct class of party-line
subscribers, means for connecting: the: requi-
site generator with the line of any called

party-line subscriber, according to the ¢lass

to which such called subscriber- belongs,
ringers at the party-line substations, suitable
reactive means for preventing current of one

| frequency. from operatively passing through

the ringer designed for a different frequency.
and a telephone for each ringer, located at
the différent substations on the line, ome or
more of said branch circuits being non-
resonant for the current
thereof is responsive. .
" 24 In a party-line telephone system, the
combination of a telephone line, a plurality
of substations located on said line, each
provided with a different character of call
signal, but with similar common-battery
telephone instruments, a branch circuit for
each substation, a battery common to all of
said telephone instruments, an alternating
current generator having a certain fre-
quency for operating one of said signals, an
alternating generator current having a differ-
ent frequency for operating -a signal which
is not responsive to said first-mentioned fre-
quency, and reactive means for preventing
current of one frequency from operatively
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passing through the call signal designed for -

a different frequency, one or more of said
branch circuits being non-tuned for the cur-
rent to which its call-signal is responsive.
23. The combination of a telephone line,
a plurality of substations located on said
line, a centralized source of talking current,

means for sapplying alternating signaling:-

currents of different frequencies, one fre-

quency for each: substation, means at the.

substations for distinguishing the talking
current from the signaling. currents, and
reactive means.at one or more substations for
distinguishing betWeen the different signal-
ing currents, circuit through one of said subz

stations being non-resonant for the current.
130

by which the station is signaled.

26. The combination of a telephone line,
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-~ mnating currents of different frequencies, one
5 {requency for cach substation, said circuits

:, gnishing between the different. frequencies
that are actually used. on the line, whereby,
“each signal only responds to its allotted fre-
0 -quency. e - .

.:2%. The combination of a telephone line,
.a, . plurality £ substations on said line, a
. :suitable signal winding . for each. station,
arallel circuits for said signals, and. means
15 for supplying alternating currents of dif-
seiiferent frequencies, one frequency for each
'substation, said circuits each including re-
‘active means associated in shant with the
signal winding thereof, and, the reactive

ik

.assist in distinguishing between the different
frequencies that are actually uvsed on the
line, whereby the signal of such circuit only
responds-to its allotted frequency.

98, The combination of a telephone line,
.~ -a-plurality of substations located. on said
v line, a signal for each substation, parallel

g

430 suitable frequency, a different. frequency

shaving
s signal thereof to’ dssist in distinguishing
shetween the diffevent: frequencies that are
aetually used on the line, by renderimg  the
Csaid one ciréuit non-resonant. for the fre-
‘quency to which its signal is responsive, and
wuitable provisions by which the other sig-

iy nals ave equally effective in distinguishing.

between the different frequencies, whercby

i frequency. . .
.99, In a telephone exchange system,
' dombination of a telephone line, a plurality
45 of substations on said line, a ringer appa-
ratus at each substation, a plurality of con:
- gtantly operating alternating: current dyna-

“mos for supplying alternating ringing cnr-
crents of differentifrequencies, a cdifferent
vequency for eachtsubstation, means for at
will-applying the different currents.

the

venting the passage therethrough of a high
oo s fpequelicy curtent, but permitting the pas-
ige of-a Jow drequency current
he ringer thereof, and another
apparatus: having reactive means

g _frequency current,
Ugageof the said high.frequency current; t

actuate the ringer thereof, one of said branch
_ cireuits being non-resonant for the current
" {o which its ringer is responsive, whereby

. yine@ plurality of substations on said line, a Sig-
4 nal for each substation, parallel circuits for
+....said signals, and means for supplying alter-

+; having reactive shunts to assist in. distin-,

.20 means «of -at least one circuit adapted to.

Jranch circuits for said signals, means for
supplying alternating ringing currents of-

for each signal, at least one of said,circuits,
reactive means associated with the-

each: signal only responds to .its allotted .

to the
£ telephone line; and a hranch cirenit and tele-.
" phone for each”substation, one said ringer
apparatus having veactive means. for pre-

saate |
for pre-

“yenting the passage therethrough of a-lTow.
but: permitting the pas- .

1,002,713

said currents of different frequency and said
reactive means cooperate to produce selec-
tive ringing on the line. o ‘
30. In a telephone exchange system, the
‘combination of a telephone line, a plurality
of substations on said line,a ringer apparatus
‘at each substation, dynamos, for supplying
alternating ringing currents of different fre-
‘quencies, a different frequency for each sub-
_station, means for at will applying thie dif-
ferent currents to the telephone line, one
| said ringer apparatus having reactive means
for preventing actuation of the low-fre-
“quency ringer thereof by high’ frequency
current, and another said rifiger apparatus
having suitable means for preventing actua-
tion of the high-frequency ringer thereof by
low frequency current, the substation of
the low frequency ringer having a branch
circuit that is non-resonant for the current
to which it§ ringer is responsive. =
31..In a telephone exchange system, the
combination of a telephone line, a plurality
of subscribers’ stations on said line, a suit-
able ringer at each station, means for sup-
plying alternating ringing currents of dif-
ferent frequencies, one different frequency
for each ringer, ringing circuits: for said
ringers, each cireuit non-resonant for the
current towhich its ringer is responsive, and
means to. prevent current of one frequency
Arom passing through the ringing circuit of
a ringer designed for another. freguency, to
an objectionable degree. o »
"82. Tn a telophone exchange systein, the
combination of a telephone line, a plurality
of electric bells or ringers normally con-
nected . therewith, parallel. ringing: cirenits
for said bells or ringers, cach- ciredit’ non-
resonant for the current to which its vinger
is responsive, means normally “alternating
disconnected from said lne and adapted to
supply alternating vinging currents of dit-
forent Trequencies, meas for connecting any
frequency with the line, and reactive means
for” preventing current of one frequency
Cfrom operatively passing through a ringer
intendedd to be rung by adifferent frequency.
33, In a telephone. exchange system, the
combination of a plurality of parallel s1g-
naling cireuits, means for supplying alter-
nating signaling currents. of different fre-
~quencies, each cireuit” non-resonant for its
allotted current,-and reactive means for pre-
“venting current of one fiequency from oper-
atively passing through a cireyit intended
for a different frequency. R
34. Tn w telephone exchange system, the
combination of a telephone liue circuit, a
phualityrof telephones on said Iine, a ringer
for ench telephone, means pormally discon-
| nected from the telephone Iine at the central
“station for supplying ringing currents of
cuitable frequencies, a different ~ cquency
for cach ringer, suitable switchi. | devices
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for extending talking connections from call-
ing subscribers to the said telephone line,
means for applying the ringing currents
through the said switching devices to the
telephone line, suitable reactive means in-
cluding impedance for preventing an opera-
tive flow of one frequency through the
ringer intended to be rung by a different
frequency, and branch circuits at least one
of which is non-resonant for the ringing
current of its allotted substation.

35. In a telephone exchange system, the
combination of a telephone line circuit, a
plurality of telephones on said line, a ringer
for each telephone, a spring jack for said tele-

phone line, an operator’s cord cirewit pro--

vided with a plug adapted for insertion in
said jack, means normally disconnected from
the telephone line at the central station for
supplying ringing currents of suitable fre-
quencies, a different frequency for each
ringer, a selective ringing key by which the
operator applies the different ringing cur-
rents through the plug and jack to the tele-
phone line, suitable reactive means including
capacity for preventing an operative flow of
one frequency through the ringer intended
to be rung by a different frequency, and
branch circuits at least one of which is non-
resonant for the ringing current of its al-
lotted substation.

36. In a telephone exchange system, the
combination of a telephone line, a plurality
of telephones on said line, a ringer for each
telephone, means at the central station for
supplying ringing currents of suitable fre-
quencies, a -different frequency for each
ringer, suitable switching devices for ex-
tending talking connections from calling
subscribers to the said telephone line, means
for applying the ringing currents through
the said switching devices to the telephone
line; suitable reactive means for preventing
an operative flow of one frequency through
the ringer intended to be rung by a different
frequency, and parallel ringing circuits for
said ringers, each ringing circuit being non-
tuned or non-resonant for frequency by
which its allotted ringer can be operated.

87. In a telephone exchange system, the
combination of a telephone line, a plurality
of telephones on said line, a ringer for each
telephone, a spring jack for said telephone
line, an operator’s cord. circuit provided
with a plug. adapted for insertion in said
jack, means at the central station for stp-
plying ringing currents of suitable frequen-
cies, a different frequency for each ringer, a
selective ringing key by which the operator
applies thedifferent ringing currents through
the plug and jack to the telephone line, suit-
able reactive means for preventing an oper-
ative flow of one frequency through the
ringer intended to be rung by a different

frequency, and parallel ringing circuits for
said ringers, each ringing circuit being non-
tuned or non-resonant for frequency by
which its allotted ringer can be operated.

38. In a telephone exchange system, the
combination of a telephone line, a plurality
of telephones on said line, a ringer for each
telephone, means at the central station for
supplying ringing currents of suitable fre-
quencies, a different frequency for each
ringer, suitable switching devices for ex-
tending talking connections from calling
subscribers to the said telephone line, means
for applying the ringing currents through
the said switching devices to the telephone
line, suitable reactive means for preventing
an operative flow of one frequency through
the ringer intended to be rung by a different
frequency, and parallel shunt circuits in-
cluding said reactive means.

39. In a telephone exchange system, the
combination of a telephone line, a plurality
of telephones on said . line, a ringer for
each telephone, a spring jack for said tele-
phone line, an operator’s cord circuit pro-
vided with a plug adapted for insertion

in said jack, means at the central station

for supplying ringing currents of suitable
frequencies, a different frequency, for each
ringer, a selective ringing key by which the
operator applies the different ringing  cur-

phone line, suitable reactive means for pre-
venting an operative flow of one frequency
through the ringer intended ic be rung by

a different frequency, and parallel shunt
circuits including said reactive means.

' 40. In a telephone exchange system, the
combination of a telephone line, a plurality
of telephones on said line, a’ ringer for
each telephone, means at the central station
for supplying ringing currents of suitable
frequencies, a different frequency for each
ringer, suitable switching devices for ex-
tending talking' connections from calling

subscribers to the said telephone line, means

for applying thé Tringing currents through

.the said switching devices to the telephone
| line,-suitable reactive means for preventing

ari operative flow of one frequency through
the ringer intended to be rung by a different
frequency, parallel ringing circuits for
said ringers, and parallel shunt circuits in-
cluding said reactive means, each ringing
circuit being non-tuned or non-resonant for
frequency by which its allotted ringer can
be operated. o :

41. In a telephone exchange system, the
combination of a telephone line, a plurality
of telephones on said line, a ringer for each
telephone, a spring jack for said telephone
line, an operator’s cord circuit provided
with a plug adapted for insertion in said
jack, means at the central station for sup-

65

70

75

80

85

30

.95
rents through the plug and jack to the tele-

100

105

110

115

120

125



1

plying- ringing currents of suitable fre-

quencies, ‘a-.different frequency for each
“ ringer, a selective ringing key by which the

opérator lapplies the different ringing cur-
5 rents through the plug and jack to the tele-
" phone line, suitable reactive means for pre-

venting an operative flow of one frequency

“through the ringer intended to be r:.ag by
.8 different frequency, parallel ringing cir-
10 cuits for said ringers, and parallel shunt
cireuits including said’ reactive means, each
vinging - cirenit being non-tuned or non-
“resonant for frequency by whieh its allotted

‘ringer, can be operated. .

49 & selective ringing party line system,
comprising a telephone line, a plurality of
ringers on said line, a reactive ringing cir-
“ienif for one ringer, suitable circuits for the
gther ringers, means for supplying alter-
nating ringing currents of different fre-
quencies, reactive means for preventing cur-
irent of the wrong frequency from opera-
“tively passing throuigh the ringer having
said “reactive cirenit, said reactive circuit
being non-resonant for the current to which
its allotted ringer is responsive, and suit-
able provisions by ‘which the other ringers
““are. also each responsive to their allotted

frequeney. i :

i
LW

25

43, A selective ringing party line system
comprising: a télephone line, a plurality of
ringers on said line, a branch circuit for

“the substation; of each Tinger, an electro-

" magnetic devi¢e allotted to the terminal of

35 gaid 'line and 'adapted for use by the sub-

 geriber at any substation thereon in calling

other subscribers, /means associated ~with -

“* ‘each ringer for/controlling the operation of
said electromagnetic device, a switch termi-

said’ line when a subscriber thereon .is
~called, means for supplying alternating
“‘ringing currents of different frequencies
_through ;said switch terminal to said line,

44 suitable ¥eactive means for preventing cur-

vent of onp frequency from operatively

_passing thipugh the ringer intended to be
rung. by & 4
for cutting off said reactive means when
tHe siibscribér answers the call of his ringer,
at - lehst one or ‘said branch circuits being
___nbn-resonant for the frequency to which its
““"allétted ringer rvegponds. . - -

44. In a telephone system, a party line,
a plurality. of ringets on said line,’a branch
cirenit and telephome for the subscriber’s
_ station-of each ringer; éans normally dis-
~ connected from the line for supplying ring-

ing currents of different frequencies there-
to, parallel ringing circuits each containing
.but a single branch and ringer, and suitable
réactive means for preventing current of
one frequency from operatively passing
through the ringer intended to be rung by a

v 50
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nal :for extending a talking connection to

ifferent frequency, and means

different- frequency, the high frequency
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rin er having a path that is non-resonant
for he current to which it is responsive.
-4 . In a telephone system, a party line, a
plu ality of ringers "thereon, a branch cir-
cuit and telephone for the substation of
each ringer, parallel ringing -cirenits each

including but a single branch and vinger,

suitable instrumentalities * for supplying
ringing currents of different frequencies to
the line, at least one of said circuits being
non-resonant for its allotted frequency and
provided with suitable reactive means for
preventing an operative flow therein of cur-
rent intended for the ringer of another cir-
cuit. .

46. In a telephone system, a party:line, a -

plurality of ringers connected with said
line, a branch circuit and telephone for the
substation of each ringer, means for supply-
ing alternating currents of different fre-
quencies, to selectively operate said ringers,
each current causing the operation of but a
single ringer,.and reactive means for pre-

venting current of one frequency from oper-

atively passing through the ringer intended
to be rung by a different frequency, the low
frequency ringer having a path that is non-
resonant for the current to which it is re-
sponsive, :

47. Tn a party-line telephone system, the
combination of a telephone line, a plurality
of substations located on said line, a branch
cireuit for each substation, an exchange or
central station, all party-line subscribers. of
the exchange being divided into different
classes, a plurality of cérrent generators lo-
cated at the exchange or céntral station,
adapted to supply ringing currents of dif-
ferent frequencies, one ‘definite frequency
for each distinct, class of party-line sub-
seribers, means for connecting the requisite
generator with thb line of any'called party-
Iine subscriber, according to the class to
which such called subscriber belongs, ring-
ers at the party-line substations, suitable re:
active means for preventing current of one
frequency from operatively passing through
the ringer designed for a different fre-
quency, and-a telgphone for each ringer, lo-
cated at the different substations on the line,
one or more of sail branch circuits being
non-resonant for the current to which th
ringer thereof is responsive. S

48. In a party-line telephone system, the
combination of a telephone line, a pluralit

of substations located on said line, eac
‘provided with a-different character of call-
" signal, but with similar common-battery

telephone instruments, a branch circuit for

each substation; a battery common to all of

said telephone imstruments, a current gen-
erator having a certain frequency for oper-
ating one of said sighals, & current gene-
rator having a different frequency for oper-
ating a signal which is not responsive to
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tive means for preventing current of ame
frequency from operatively passing through
the eall-signal designed for a different fre-
quency, one or more of said branch circuits
being non-tuned for the current to which
s call-signal is responsive. :

49. The combination of a telephone line,
a plurality of substations located on said
line, a signal for each substation, parallel
branch civeuits for said signals, means- for
supplying ringing currents of suitable fre-
quencies, o different frequency for each sig-
nal, at least one of said cireuits having ve-
active means associated with the signal
thereof to assist in distinguishing between
the different frequencies that are actually
said one
circuit non-resonant for the frequency to
which its signal is responsive, and suitable
provisions by which the other signals are
equally effective in distinguishing between

pe

id first-mentioned frequency, and resc-

the different frequencies, whereby each sig-

nal only responds to its allotted frequency.

50. In a felephone exchange system, the
combination of a telephone line, a plurality
of subscribers’ stations on said line, a suit-
able ringer at each station, means for sup-
plying ringing currents of different - fre-
quencies, one different frequency for each
ringer, ringing ecircuits for said ringers,
each circuit non-resonaht for the current to
which its ringer is responsive, and means to
prevent current of one frequency from pass-
ing through the ringing circuif of a ringer
designed for another frequency, to an ob-
jectionable degree.

In witness whereof, I hereunto subscribe
my name this 30th day of April A. D., 1901.

OSCAR M. LEICH.

- Witnesses:
Max W. ZapEr, |
Harvey L. Haxsow.
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