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To all whom it may concerm:

Be 1t known that I, WILLIAM W. DEAN, a
citizen of the United States, residing at St.
Louis, in the State of Missouri, have invented
a certain new and useful Improvement in
Telephone-Exchange Systems, (Case No. 21,)

of which the following is a full, clear, con-

cise, and exact deseription, reference being
had 1o the accompanying drawing, forming a
part of this spemﬁeamon -

In modern systems of telephony a plm ality
of stations are connected with one telephone-
line, known as a ‘‘party-line,” extending
from a central exchange. Each of these sta-
tions 18 provided with suitable signaling ap-
paratus, and in order to call one of the sta-
tions without needlessly alarming the others
selective signaling apparatus is prmfided,
so that the particular subsecriber’s station
wanted may alone be signaled by the signal-
ing-current sent from the exchange over the
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- My invention has for its object to plowde
an improved selective signaling system for
telephone - lines; and it consmts generally
speaking, in ,plox*ldmﬂ a plmahty of signal-
bells, one at each subscriber’s station, oper-‘
ated by electromagnets, in combination with
relays associated with bells, said relays be-
Ing adapted to interpose mechanical obstruc-
tions in the path of the tongues or supports
of the clappers or some other portion of the
bells that will mechanically prevent the clap-
pers from impinging upon the gongs.

In the preferred form of my invention the
mechanical obstructions controlled by the re-
lays are normally in a condition o prevent
the operation of all the bells, and-in order to
signal a particular station the relay control-
11nﬂ the bell at that Stamon 1s operated by ap-
pmatus at the central office to remove the
mechanical obstruction from its normal posi-
tion, whereupon the signaling-current trans-
1111Lted over the line may Opelate the bell.

Reference may be had to my copending ap-
plication, Serial No. 650,441, filed Septembel

9,1597,which sets forth cer tain features here- |
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I will explain my invention more particu-

larly by reference to the accompanying draw-

~Ing, which illustrates the application of my

lays g, 1/, 7,

| invention to a metallic-circuit _pmty-tele-

phone line having ei ﬂ"ht substations connect-
ed therewith.

The pmty-telephone Jine extends in two
limbs ¢ @' from the substations to the ex-
change and terminates thereat in line-springs
a* a®, normally in eircuit with the indi,vidual
indicator a* and battery ¢°. Kach substation
18 provided with a telephone-receiver b and
transmitter 6’ and telephone switeh-hook 07
Each of the switches 0* is connected with the
limb ¢'. The limb ¢ is connected with each
of the insulated plates 0% -carried by the
switch-hooks, said plates and hooks being re-
moved from the contacts 0* 6° which com-
plete a bridge between the limbs ¢ ¢’ when
the telephone-receiver 1s removed from its
hook, whereby the annunciator ¢! may be op-
ela,ted When the telephone- 1ece1vers are
upon their hooks, the limbs ¢ ' are discon-
nected at the subscllbela stations.

At stations 1, 2, 3, and 4 are located sig-

naling-bells ¢, CZ e, ::uld f, whose opemtlnn'-
magnets are included in ground branches ex-
tending from limb a. Stations 5, 6,7, and S
are provided with bells g, 2, 2, and £, whose
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operating -magnets are included in ground

branches extending from limb a'. At the

stations 1, 2, 3, and 4 are provided relays ¢/,

d',e',and ', respectively, included in ground
branches extending from the limb ¢'. The
magnets of the bells and the relays are pref-
erably polarized, as indicated by the signs.
At the stations 5, 6, 7, and 8 are provided re-
and &', respectively, included
in grounded branches extending from the
limb a. The operating-magnet-of the signal-

‘bell and the relay associated therewith at

each station are thus included in grounded
branches extending from both limbs of the
metallie eircuit. The relays ¢, d', €, f/, ¢,
h', 4, and k" are provided with armatures c?,
dzj 62: fza
normally engage the clapper-operating arma-
tures ¢?, d?, €3, 17, g°, h°, 1%, and 7{;3 and prevent
the opemtlon thewof | -

Referring, for example, to the &ppamtus
at station 1, the armature ¢® is maintained
against a bELGk -stop by a coﬂed spring when
nnattracted by the magnet ¢. Armature ¢3
iIs maintained against a 51301) Dya, coiled spring

q°, %, 1%, and k*, respectively, which
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when unattracted by its magnet, the relative
positions of said armatures being such that

when they occupy this normally idle position
armatuare ¢® will be disposed in the path of

armature ¢’, so that the actuation of arma-
fure ¢° is prevented when signaling-current
is sent over the line unless the engagemen
is broken by the relay-magnets. Magnets of
bells ¢, d, g, and & are preferably adapted

*i L Bl

to respond to pulsating currents of positive.

sign, while magnets of bells ¢, 1, 7, and & re-
%1)011(1 to pulsatmw currents of negative sign.
Relays ¢, ', ¢/, and k' are prefembly adapted
to respond to direct current of positive sign,
while relays d', e/, i/, and ¢+ are adapted-to
respond to direet current of negative sign.
If now it is desired to signal subscriber 1, for

example, a grounded source of direct current

of positive sign is included in circuit with
limb ¢’,whereby the armature ¢*is withdrawn
from the path of armature ¢3 and a grounded
source of pulsating signaling-current of posi-
tive sign 18 included in eircuit with limb «,
which finds path through the magnet of bell
¢, which is free to operate the same. Yhen
direct current of positive sign is sent over the
limb «', relay /' at station 4 also withdraws
its armature 7 from the path of armature 3,
but since the magnet controlling armature f*
is adapted to respond solely to negative pul-
sating currents bell ¥ will not be sounded.
When the pulsating signaling-current of posi-
tive sign is sent over limb a, the magnet of
bell d at station 2 would respond but for the
engagement of the armatures * and d>.
relay d', however, fails to respond to the posi-
tive direct current sent over the limb «', the
engagement of said armatures being thus

preserved. While the relay and bell-operat-
ing magnet at station 5 respond to directand

pulsating currents of positive sign, respec-
tively, they are not operated, since they are
not connected with the limbs over which cur-

rents of the character suited to their opera- |

tion are being passed. The bells at stations
3, 6, 7, and S are not operated, since their
magnets, nor the relays associated therewith,
arenotin circuit with current capable of oper-
ating the same. If any of the other stations
are to be signaled, the currenfs correspond-
ing to the relay and bell-operating magnet
located thereat are included in circuit there-
with, and by an inspection of the diagram it
may be readily seen why the bells at the re-
maining stations will not be operated.

1 will now describe the means which I pre-
fer to employ for directing current of the
proper character over the limbs of the tele-
phone-line for the purpose of operating the
selected bell. At the central office 1T have
prowded plugs I and m, having sleeves I' and
m’ and tips [ and m*. Plug ] is the answer-
ing-plug and m the eonnectm -plug. Con-
ductor p has its terminals in “the sleeve m’
and tip m* of plug m. - Conductor p includes
clearing-out indicator ¢ and also the springs

p" p' and normal contacts p* p* of the master |-

“and negative pulsating current .

The |

ringing-key». Upon depres&;mw Lhe plunger
of the key » alternate contacts p* p?t, adapted
to be connected with sources of pulsating and
direct current, as will be presently set fortll
are brought in to contactwith the springsp’ 7.
Alternate contacts »® ptare connected with

bus-wires 7' 7%, respectively, with which are
‘also connected the sprm o573, &e., and 1, &e.,

of keys 1%, 2%, 5%, 4*, 5%, 6%, 7%, and o™ W’hen
the plug m is inserted within the party-tele-

phone-line spring-jack and the plunffer of

master-key is depressed, the bus-wires ¢’
are in circuif, respectively, with the limbs
a' a of the Lelephoue -line. The contact-an-

vils upon the left of keys 1* and 4* are con-

nected with a source of direct current s of
positive sign, while the contacts upon the
right of said 1{63"8 are connected, respectively,
with the sources of positive pulsating current?
The con-
tact-anvils upon the left of keys 2* and
connected with the source of direct current v
of negative sign, while the anvils upon the
right m‘:‘ sald ];:e ysare connected, respectively,
W11311 sources of current { and w. The anvils
upon the left of keys 5* and 6* are connected
with a source ¢ of positive pulsating current,
while the anvils upon the right of said keys
are connected, respectively, with the source s
of positive direct current and source v of neg-

ative direct current. The anvils upon the
left of keys 7 and 8 are connected with the
negative source of pulsating current u, while
the anvils upon the right are conneeted Ire-
spectively, with the source of negative direct

current v and source of positive direct cur-

rent s. The keys 17, 22, 3%, 4%, 5%, 6%, 7%, and

3* are adapted to throw pulsmtm g a,nd direct

current upon the party telephone-line of a
character suitable to the operation of the sig-
nals at stations 1, 2, 3, 4, 5, 6, 7, and 8, respec-
tively—as, for etample if it is desired to sig-
nal station 4 key 4" is depr ssed, positive di-
T ect current sis included in 011*(311113 with limb
¢’ tooperate magnet /' tocause it towithdraw
its armature 1% from the path of armature /.

At the same time the source of pulsating neg-
ative cur rent U 18 included in eirecuit with the

magnets and I‘GI&VS of 111“‘]1 resistance to pre—

vent annunciator a from being operated by

the signaling-battery in ¢ireuit thereWith_ and
with the grounded branches including said
relays and. magnets. Sources of current of

other character than that deseribed may be

employed for operating the bells and relays.

In the claims I speak of ‘‘grounded
branches” in connection with a metallic-cir-
cuit telephone-line in the sense of branches
forming connection with .ﬂ.tﬂy suitable Lhrrd
return- conductor

Modifications ay be readily made in my

invention without departing from its spirit,

and I do not therefore desire to be limited to
the precise arrangements shown and de-
scribed. - T
Having,
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- tiomns, of a plurality of positively and nega- |
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embodying my invention, I ciaim, and desire

to secure by Letters Patent, together with all
such modifications as may be made by mere
skill and with only the limitations expressed
or by law implied in view of the sta,te of the
related arts, the following:

1. In a telephone system, the combination
with a telephone-line extending from an ex-

change to a plurality of substations, of a plu-

rality of positively and negatively polarized
bells and electromagnets connected therewith
located at the substations, mechanical means
controlled by said electromagnets for pre-
venting the actuation of said bells, and means
at the central office for including said eleec-
tromagnets in circuilt with direet current of
positive or negafive sign, and including said
bells in circuit with ringing-current of posi-
tive or negative sign, substantially as de-
scribed. | |

2. In a telephone system, the combination
with a telephone-line extending in two limbs
from an exchange to a plurality of substa-
tions, of a plurality of positively and nega-
tively polarized bells and a plurality of posi-
tively and negatively polarized eleciromag-
nets connected with each limb of the tele-
phone-line, each substation having a bell
connected with one limb and an electromag-
net connected with the other limb, mechan-
1cal means controlled by said électromagnets
for preventing the operation of said bells,
and means at the exchange for including
sald electromagnets in circuit with direct cur-
rent of positive or negative sign and for in-
cluding said bells in circuit with ringing-cur-
rent of positive or negative sign, substan-
tially as described.

3. In a telephone system, the comblnatlon

with a telephone-line extending in twolimbs |

from an exchange to a plurality of substa-

tively polarized bells, and a plurality of posi-
tively and negatively polarized electromag-
nets, two grounded branches at each substa-
tion, each limb of the telephone-line being
connected thereat with one of said branches,

a bell being included in one of the branches,

while an electromagnet is included in the
other branch, meehameal means controlled
by said electr omaﬂ nets for preventing the op-
eration of said bells a source of du ecl cur-
rent, a source of 1*inging—ourrent and switch-

Ing apparatus for directing positive or nega-

tive direct current to operate the electromag-
net at the selected station and for directing
ringing-current of positive or negative sign
over the line, whereby the bell at the selected
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station may alone be operated, substantially

as described.

4, In a telephone system, the eomblnatlon
with a telephone-line extending in two limbs
from an exchange to three substatlons, a bell
at each station connected in circuit with the

| telephone -line thereat, two positively and

negatively polarized electromagnets con-
nected with the same limb of the telephone-
line, each electromagnet being included at a

substation in a grounded branch, a third elec- -
76

tromagnet connected in circuit with the tele-
phone-line al a third substation, mechanical
means controlled by said electromagnets for
preventing the operation of said bells, and
means at the exchange for including said elec-
tromagnets in circuit with direct current of
positive or negative sign and for including

sald bellsin cir (311113 Wlth ringing-current, 8ub- |

stantially as described.
In witness whereof I hereunto Subscube my
name this 1st day of February, A. D. 1397,
WVILLIAM W. DEAN.
Witnesses:
GEORGE L. CRAGG,
J OHN W. SINCLAIR
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