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Lo all whom it may concern |
Be 1t known that i, OSC._xR M. Limrcm, a

citizen of the United States, residing “at
Rochester, in the county of ‘Monroe and

State of New York, have invented a cartain

new and useful Imprm*ement in Selective

Slﬂnahno Apparatus, of which the {ollgw

Ing 18 a iul] clear, concice, and exact deserip-

11011 reference being had to the ACCOMPANY-
ing dmwmo folmmo a part of this specifi-
mtmﬂ

My 1nvention relates to szlective signaling
apparatus and has for its object the provi-
sion of an improved system in which the ap-
paratus at sub-stations is simplified so that
a cheap and easily ad]u"-ted system may be
supplied which will be free from defects
previously present in apparatus of this kind.

In certamn respects my present invention
1s an 1mprovement on previous systems in-
vented by me, such, for exan nple, as those
shown in United States Letters Patent No.

799,010, dated September 5th, 1905, and in

my prior co-pending appilcatml Serial Num-

ber 58.647 dated May 3drd, 190

I will describe the preterr a,d elnb'}din ent
of my invention more 1n detail by referring,
to the qcco.tnp‘mymﬂ drawing 1llubthume
one manner of 1ts application, mn which i
have shown a complete arrangement of my
improved signaling system as applied more
par tlculmly to telephone systems.

subscribers’ stations comprising the ordinary
telephone equipment as outlined in connec-
tion with subscriber’s station I on hne

although in this instance shown only in as-
~30{31.;1t1011 Wlth the station D, which tallunfr
apparatus 1s adapted to be connected in
metallic circuit across the limbs of the sub-

Iach sub-station appara-

scriber’s line 18. E

tus A, B, C and D is also provided with
51011.:1111'10 apparatus, the stations A and B
h.wmo then Mﬂl“i‘lhllﬁ‘ apparatus connected
between the limb 14 of the subscribar’ s line
L_; and the ground, and the signaling appa-
ratus of the stations C : and D bema COT -
11etfced with the Iimb 15 of the subscriber’s
line 13 and the ground. Thus when signal-
ing cmient 18 plo]ected over the limb 14
stations A and B recelve current, and when
signaling current is projected over limb 15
current tr verses through signaling appara-
tr of the stations C and D.
I have shown tiwo signaling generators,

- cne Pllihed “Tow?” and the other 1113.1‘1{@(:1

“bigh.” 'The generator marked “low?”
adapted to supx:aly currents of a relatively
low frequency which 1s preferably em-
:10”64 bemo qbout 20 cycles per second.
‘i'he gener ator marked © high ” is adapted to
furnish current of a relatwe] high fre-
quency, and I preferably ﬂmnloy about GO

18

.g'cvdeﬁ tor this high frequency ﬂltematme

- current,

Refellmﬂ to the drawing, I have shown

central sta tmn equipment at S, which is

selective

adapted to interconnect various subscribers’

lines enter mme an exchange. As all know, a
central station is prmuded with jacks

button
at j

which the su&%ubus lines terminate. T

have shown a jack 1 in which the subscriber’s
line 2 terminates, the subscriber s line 2 ter-
minating at its other extremity in the sub-

station equipment comprising a telephonE?

receiver 3, transmitter 4, induction coil 5

and switeh hook 6. The sub-station equip-
ment also has one alterna ting current polar-
ized bell T which is shown in this instance
2 pelmanenily connected to the circuit.
The jack 1 13 here shown of the double cut-

0 tx pe, having auxihary springs which are

connected with an mndicating lep § and a
battery 9. I have shown a “second jack 10
associated with a lamp 11 and battery 12
which serves as the terminus of a paxv tzf line
13, to which four subscribers’ stations A, B.
C, and D have been connected, each of the

These two generators are connect-
ed to the signaling circuit by means of a
1"8} havuw different selecting
springs marked AC, A B, C and D. WWhen
A0 18 c*epressed he low frequency
generator 16 1s connected metallically be-
tween the tip and sleeve wires of the cord

i (*11(:1{1'{ thus projecting signaling current of
mw frequency metalhcqﬂv over a subscrib-

reY)

s line. 1
plez&e(l and t!

his button AQ
he ringing key 17 ¢

would be de-
actuated, for

5 mstance, 1f 1t were desired to call a metallic

itutl{m 1£ 1t 15 desired to eall stations A, B,
C and D either buttons _‘x B, Cand D mufst

5 be depressed and the 1‘11101110 key 17 actu-

ated.  If the springs A arve operated low
frequency ringing current is connected De-
tween the line, wire 14 and the ground
through the jack 10. If the springs "B are
operated high frequency ringing current
from the generator 18 is connected between
the line wire 14 and the ground. Similarly
the springs C of the selective key connect
the low fre equency generator through the in-
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943,115

terposition of the key 17 and the spring jack | oughly cause the selective operation of the

between the wire 15 and ground, and the
key D connects the high £ equency gener-
ator 18 between the line wire 15 and the
oground. At the central station also a bat-
tel}f having i1mpedance coils 20, 20 1s em-
ployed to prowde talking current for the
subscriber’s line.

As stations C and D are similar to the
stations A and B, I will explain the selective
opemtlon only of the stations A and B.
Station A bas signaling apparatus which re-
sponds when a low frequenw current is 1m-
pressed upon its terminals and will not re-
spond when a high frequency current 1s im-
pressed upon its ferminals. Conver: sely, sta-
tion B will respond when high flcquumv
current 1s 1mpressed on the terminals of its
signaling apparatus, but will not respond
when a low frequency current is impressed
on the same terminals. The way m which
accomplish this selective operation 1s as Tol-
lows: I preferably employ at each station or-
dinary polarized magneto bells 21,21. At the
station A this polau?ed bell or 51{}11&1 21 1s
connected 1n series with an 1impe edance coil 29
and a condenser 23. The condenser 23 is
not necessary so far as the selective oper-
ation of the instrument 1s concerned, being

employed for the purpose of pleventmﬂ a |

orounding of the line, whereby a wasteful
flow of the battery 12 Would be occasioned.
The impedance coil 22 is arranged with im-
pedance that will permit a low frequency
current to pass therethrough in sufficient
quantity to actuate the 31011{11 21. If a high
frequency alternating cuuent such, for in-
stance, as would be delivered by the gener-
ator 18 1s mmpressed on the line wire asso-
ciated with this signal and the ground, the
impedance of the nnpedance coil 22 will be
raised correspondingly to such a degree that
a flow of alternating current in Sufficient
operative quantity would be prevented from
passing through the signal 21. 1In the sta-
tion B the signal 21 is connected 1n series
with a condenser 24, which condenser 1s
preferably of low capacity, and this con-
denser 1s so chosen that the high frequency
ringing current furnished by the generator
18. for instance, will pass thelethrmwh b}
sufficient quantltV to operfﬁwelv actuate the
sienal 21. When the low ifrequency ring-
g current furnished by the generator 16 1s
impressed on the same line and ground this
low frequency current is prevented from
operatively actuating the signal 21 by reason
of the greatly increased impedance of con-
denser 24. On account of this change of
frequency the signal 21 at station A will
readily respond to a low frequency and not
to a high frequency current, and the signal
91 at station B will re eaclily respond to a

high frequency current but will not respond l circuit, said signaling apparatus being pro-
To more thor- | vided with a series 1111pedance device caus-

to a low irequency current.

e m_sssrh v - il p—

111011 frequency instrument I employ an im-
pedance coil 25, which is connected in bridge
of the signal 91. The reason for this is that
the low hequency current will be diverted
from passing through signal 21 by the
path offered by the 1mpedence coil 25, but
on account of the greatly Increased 1mpe—
dance of this coil when a high frequency is
impressed no appreciable amount of high
frequency current is diverted away from the
signal 21. For this reason 1 preferably em-
ploy an impedance coil with a closed 1ron
circult as shown.

The operation of the system will be read-
ily appar ent now to those skilled in the art.

A high and a low frequency instrument is
connected between either line wire and the
cround and high or low frequency signal-
ing current pro]ected over elther line wire
and eround, depending upon which signal
of the four shown it is desired to actuate.

By non-tuned or non-resonant, I mean a
circult that is not tuned or resonant for the
frequency that traverses 1t to operate the
s1onal.

FVhile T have herein shown and particu-
larly described the preferred embodiment
of my invention, I do not wish to limit my-
self to the precise construction and arrange-
ments as h(,l"em set forth, but

Having thus described one embodiment
thereof, what I claim as new and desire to
secure by Letters Patent 1s:—

1. In a selective signaling system, the
combination with means for %upplymo al-
ternating currents of different frequency.
each to a different substation on the line, of
an electric circult, signal recelving appa-
ratus associated with said circuit and re-
sponsive to alternating currents of a given
frequency, said signaling apparatus com-
prising an impedance coil for causing the
selective coperation of the signal associated
there\ﬂth
nal receiving apparatus responsive to cur-
rents of a different frequency, said signaling
apparatus having means associated  there.
with to prevent Cits operfltlon on currents
adapted to operate the first aforesaid sig-
nal receiving apparatus.

9. In a selective signaling system, the
combination with means of supplying cur-
rents of different frequency, each to a dit-

ferent substqtmn on the line, of an electric

cireuit, signal recelving apparatus -*u:lmjted
for .;1'-’:‘3001.:%101 with Sald circuit, said appa-
ratus comprising a signal and an 1mpedance
device whose serial 1mpedance effect causes
the celective operation of said signal between
currents of different frequency, and elec-
trically non-tuned signaling apparatus
adapted for association “with said electric

and electrically non-tuned sig-.
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ing 1t to operate on a different frequency
from that which actuates the first aforesaid
device and to prevent its operation on the
current of the tfrequency which il op-
erate the first aforesaid apparatus.

3. In a selective signaling system, the

combination with means for Supt}lwnn cur-

rents of different frequency, each to a dlf'el-
ent substation on the line, of an electric cir-
cult, selective signaling qpparatus acapted
for association with said circuit and respon-
sive to alternating currents of a given fre-
quency, and electrically non-tuned signal-
ing apparatus also adapted for associntion
with said circult, said second signaling ap-
paratus being prmrlded with a series impe-
dance device causing it to operate on a fre-
(quency other than that which operates the
first said aforesaid device and to be non-
responsive to currents adapted to operate the
first aforesaid device.

4. In a selective signaling svstem, the
combination with means fer gupplvmo cur-
1‘&11‘[5 of different frequency. each to a dif-
terent substantion on the line, of an electric
circult, selective signaling qppqmtus adapt-
ect for association with the said circuit and
responsive to alternating currents of a given
irequency, and elﬂctmmlly non-tuned S10-
naling apparatus also adapted for assccia-
tion with said circuit, said “second signaling

apparatus being prm*’l@ed with a condenser
causing 1t to 0perate on a trequency other

than that which operates the first aforesaid

device and to be non-responsive to currents
acdapted to operate the first aforesaid device.

5. In a selective signaling system, the
combination with means for suuplyma CUT'-
rents of different frequency, each to a dif-
ferent substation on the line, of an electric
circult, selective signaling qppu"atus acdapt-
ed for association with said circuit and re-
sponsive to alternating currents of a given
frequency, and electrmallv non-tuned 81011‘11
ing apparatus also adapted for associ ation
with said circuit, said second swnahnﬂ ap-
paratus bemng prowded with a budﬂ ed im-
pedance device causing 1t to operate on a fre-

quency other than that which operates the

first aforesaid device and to be non-respon-
sive to currents acapted to operate the first
atoresaid device.

6. In a selective signaling system, the
combination with means for supplying cur-
1011ts of different fr equency, ea ach t.o o ditf-

erent substation on the line, of an electric
circuit, selective signaling apparﬂf us adapt-
ed f(n association with said circuit and re-
sponsive to alternating currents of a given
frequency, and electrmall}f non-tuned  sig-
naling apparatus also adapted for associa-
tion with said circuit, said second stonaling
apparatus being pmmded with a brideed
impedance coil causing it to operate on a fre-

quency other than that which operates the |

- path that 1s non- 1Lq011f1nt for the

first aforesaid device and to be non-respon-
Sn e to currents adapted to operate the first
1,(}1 esard device.
in a selective signaling system, the
Combmfv 1on with means Tor 5upplymo cur-
rents of different frequency, each to a dif-
terent substation on the line, of an electric
circuit, key switching mechanism for select-
1Ively 1mpressing currents of different fre-
(uency on said electric circult, an electro-
magnetic signal adapted for « association with
Said cu*cmt, an 1mpedance coil 1n series with
sald circult causing operation on a certain
Llequencv a second electromagnetic signal
acdapted ior association with “said cireuit
having a condenser included in series there-
with to cause 1ts selective operation on a dif-
ferent frequency from that adapted to oper-
ate the first aforesaid signal, said signals

bﬂmﬂ meluded 1n electy 1(3:;1113? non-tuned cir-
cuits.

3. In a selective signaling system, the
combination with means for supplmnﬁ CUT-
rents of ditferent frequency, each to a dif-
rerent substation on the line, of an electric
cireult, key switching mechanisin for select-
vely 11111)1@-;,51119 currents of different fre-
quency on said electric circuit, an electro-
magnetic signal adapted for association with
<aid cir cmt, an 1mpedance coll in series with

said signal causing operation on a certain

fre equency, a second electromagnetic signal
acapted for association with “said circuit
having an impedance coil included in paral-
lel therewith to canse its selective operation
on a different ileqaenw from that adapted
to operate the first aforesaid sienal, said sio-

12ls being included in electrically non-tuned
cucmts

). In a selective signaling system, the
combimation with means for supplymo cur-
rents of different frequency, each to a dif-
ferent substation on the Iine, of an electric
cucmt selective signaling quamtus actapt-
ed for association with said cireuit ind re-
spml%we to alternating currents of a given
frequency, and a signaling appﬂmtus also
aclapted for association with said cir cuit,
sald second signaling apparatus having 2
frequency
to which 1t is responsive, and having serial
impedance to cause a selective oper ation of
its associated signal as between the frequen-
cies aforesaid.

10. In a selective sionaling system, the
(011‘11)111{1:,1011 with means for Supplylne cur-

rents of dhiferent frequency, each to a dif-
161@11 substation on the 1111(—?: of an electric
civeult, key switching mechanism for select-
ively impressing currents of different fre-
auency on saia electric circuit, an electro-
nragnetic signal adapted for association with
‘5‘11& civcuit, said slgnal having series im-
peoance to control 1t-_> Opemtlon on certain
trequencles, a second electromagnetic sig-
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nal adapted for association with said cir-
cuit havine a condenser included in series
therewith to control its selective operation
on a diiferent frequency from that adapted
to operate the first aforesaid signal, sald S1Q-
nals being included 1n electr 1c¢111y non-tuned
circuits.

11. In a selective signaling system, the
combination with means for supplying cur-
rents of different frequency, each to a dif-
ferent substation on the line, of an electric
circult, selective signaling apparatus adapt-
ecl tor association with said circult, and re-
sponsive to alternating currents of a given
frequency, and signaling apparatus also
adaptecd for association with said circuit,
said second
having a path that is non- rasonant for the
irequency to which 1t 1s responsive, and be-
g provided with a serial impedance device
to control its operation on a frequency other
than that which operates first aforesaid de-
vice.

12. In a selective signaling system, the
combination with means for supplymn cur'-
rents of both high and low frequency, each
to a different substation on the line, of an
electric circuit, selective signaling appa-
ratus adapted for association with said cir-
cult, and responsive to alternating currents

of a glven frequency, and electrically non-

tuned signaling apparatus also adapted for
assoclation with said cireuit, said second sio-
naling apparatus being provided with re-
active means which are adapted to permit

all high frequency currents to operatively
actuate said signal and which also prevent

low drequency currents from operatively
reaching said signal.

13. In a selective signaline system, the

combination with means for supplymm cur-
rents of both high and low frequency, each
to a difficult substation on the line, of an
electric cireuit, selective signaling appa-
ratus adapted for as ssociation with said cir-
cult, and responsive to alternating currents
of a given fraquency, and electucally T1011-
tuned signaling apparatus also adapted for
association with said cir cuit, said second s10-
naling apparatus being provided with se
rial reactive means which are adapted t.(:s
permit all high frequency currents to oper-
atively actuate said signal and which also
prevent low hequency currents from opetr-
.ﬁlw_]y reaching said signal.

14. In a selective qwnﬂhnn system, the
combination with means for Supplylnn CUL-
rents of both high and low frequency,
to a diffevent substation on the line, of
electric circuit, selective signaling appa-
ratus adapted for association with said cir-

signaling recelving apparatus:

cach |
A1) |

—_—— — —_——r

|

043,115

cult, and responsive to ‘lltEI‘ll‘ltlnﬂ' currents
of a given frequency, and electucal]y .07~
tuned sienaling apparatus also adapted for
assoclation with said circuit, said second
sienaling apparatus being prm*lded with a
condenser which 1s ftdapted to permit high
frequency currents to operatively actuate
said signal and which also prevent low fre-
quency currents from operatively reaching
sald signal.

15. In a party line selective ringing tele-
phone system, a polarized ringer “for each
party line subscriber, means for supplying
suttable ringing carrents of different fre.
qu{:nmes, an 1mped.;11’1@e coll connected in se-
ries with one ringer, to render the same re-

sponsive to a certain fr equency, and an im-

pedance coil connected in shunt of another
ringer, to render the same responsive to an-
other huquency

16. In a party hine selective ringing tele-
phone system, a polarized ringer “for each
party line subscriber, means for supplying
suttable ringing currents of different fre-
quencles, a Teactive element connected in
series with both windings of one of said

ringers, to render the same I‘OSpOIlSlVE‘ to a.

certain frequency, and a reactive element
connected 1n shunt of both windings of an-
other ringer, to render the same responsive
to another irequency

17. In a party line selective ringing tele-
phone system, a polarized ringer “for each
party line subscriber, means for supplyuw
suitable ringing currents of different fre-
quenciles, an 1mpedmce coll and a condenser
connected in series with both windinges oz
sald 1‘111;;@18 to render the same responsive
to a certain frequency, and an impedance
coll and condenser associlated with another
ringer, the impedance coil beineo connected
in shunt thereof, but the condenser being
connected in series with the ringer.

18. in a party line selective ringing tele-
phone system, a polarized ringer for each
party line Snbscube , Means for su pplying
suitable ringing currents of different fre-
auencies,
imore oi said ringers, and inductance 1in

' shunt of one or more of said ringers, where—

by one ringer is responsive to a certain fre-
quency, and another ringer is responsive to
a different frequency. |

In witness whereof, I hereunto subscribe
my name, this 27th day of November A. D.,
1904. '

OSCAR M. LEICH
Wiltnesses:
Max W. ZABEL,
IF. B. Boice.

6o

70

70

80

89

20

95

100

105

mduchnce 1 series with one or

110

115



Correction in Letters Patent No, 943,115,

[t 15 hereby certified that in Letters Patent No, 943,115, granted December 14, 1909,
upon the application of Oscar M. Leich, of Rochester, New York, for an improve.
ment i CCSelective Signaline Apparatus,” an error }L]'}]')GELI‘:-;} in the printed specifica-
tion. requiring correction. as follows: Page 4, line 43, the word ““difficult” should
read o/fferent; and that the said Letters Patent should he read with this correc-
tton therein, that the same mav conform to the record of the ecase in the Patent

Oftice.

Signed and sealed this 4th day' of Januarv., A, D., 1910,

[SEAL. | C. C. BILLINGS,

Aeteng Commassioner of Patents.
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