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1o all whom it may concerr: '.

Be it known that I, WiLLiam R. WraITE-
of the United States, resid--
ing in ‘Bethlehem, Pennsylvania, have in-
rovements in Selective

means shgll

‘seribers’ instruments.

WILLIAM R. WHITEHORNE, OF BETHLEHEM. PENNSYLVANIA, ASSIGNOR
OF ONE-HALF TO BARRY MaoNUTT, OF BETHLEHEM, PENNSYLVANIA.

SELECTIVE SYSTEM.

No. 835,269,

Specification of Letters Patent,

ratented Nov. 6; 1906,

Applioation led March 15,1908, Serial No. 306,2

HORNE, a citizen

vented certain Im
Systems, of which ¢

e-following is a specifica-
tion. - |

- One object of theinvention is to provide a
System having its apparatus so arranged that

by the manipulatiofi of a suitable switch at &

present case a bell of any one of a

without
of the other instruments
same circuit.

novel form of electrical signal-bell which
shall be so made as to have a plurality of

*

paths and windings for its magnetic ¢ircuit,

its desigh and coustruction being such that it
will ring only when the magnetic flux exists
in & predeterminéd volume and direction in g
definite one of the paths provided.

It is also desired to provide novel means
for preventing the flow of any direct cur-

rent through the apparatus for attalning
advantageous ends, which

the above-noted

) Ul also serve to prevent the flow of
direct current from .the hine-wires to the

“ground.

It is a further object of the invention to se-
cure a selective telephone system of the oen-

eral character noted above without the use of
at the. various sub- |

automatic switches

These objects, together with other advan-
tageous results, are.attained as hereinafter
set forth, reference being had to the accom-
panying drawings, in which— -~ |
. Figure 1 is a diagrammatic view illustrat-
ing the apparatus and connections constitut-
ing'/ the preferred form "of ‘the invention.
Iigs. 2 to 7,
views illustrating the connections made by
the operation of the central operator’s switch
for operating each of the six instruments on
the particular telephone-circuit shown. Fig.
8 1s a perspective view lllustrating the pre-

terred arrangement and construetion of one
employed; and Fig. 9 is a dia-

of the bells

station the electromagnetic. device

of instruments) may be- operated
operating the bells or other devices
connected on the _
L D - -jed-and- connected

Another object of the invention is to Pro-
vide a system of the above-noted class with a

1nclusive, are diagrammatic

T T

| grammatic view similar to Flg 1, illustrating

, ‘tors, there being a ground connection for -
' 60

-eurrent %
these subscribers without operati

. Connected between the _two liheQWires 6

_are respectively

the instruments and connections constituting
a modified form of my invention.” |

- In carrying out the invention any desired
number of su # _ _
are connected to a single pair of line conduc-

each of the instruments, and at a central sta-

“tion a multipoint:-switch with an alternating-
any one of -
1g the ring-

enerator for ringing up

ing apparatus of any of the others. - In order
that the various instruments may answer the

55

scribers’ instruments up to six

65

above requirements, we provide at each of

them a bell whose ¢ erating-coils are mount-

tween the ground and

the line - wires in a sgecia,l manner, as will

hereinafter be set fort _
- In the above drawings, A is a multipoint-

70

switch, consisting in the present. instance of

SIX ringing-switches a to a?, inclusive, one for

each subscriber connected to the line, and

“having their connections arranged so that all
or certain ones of five mains 1, 2,3,4,and 5
may be connected to each other in various

combinations. The first of these mains is
permanently grounded, while mains 2 and 3
connected to the terminals
of any source of altenating current, in the
present instance a transformer a®. The first
switch @ is constructed to connect together
the mains 1 and 2 and simultaneously to
connect both of the mains 4 and 5 to the
main 2, it being noted that the conductors 6
and 7, forming the metallic portion of the
telephone-circuit, are respectively connected
to the mains 4 and 5. -
~_ The switch o’ has its contacts so arranged
that the main 1 may be simultaneously con-
nected to the mains 2 and 4 at the same time
that the main 3 is
By switch q?
ed to each other, and at the same time mains
1 and 5 may both be connected t6 majin 2
Switch ¢ is constructed to connect mains

3 and 4 together at the same time mains 1

and 2 are connected to each other, while
switch a* when operated connects mains 3.

and 5 and 1 and 2, respectively. The opera-
tion of the switch ¢ connects mains 3 and 5
and 2 and 4, respectively.

connected to the main 5.
mains 3 and 4 may be connect-
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ind 7 and the ground are six instruments B | are so connected that they may be supplied

B’-B3, the telephone-transmitters b and the
receivers b’, with their associated apparatus,
being arranged in the well-known manner.
In order to avoid confusion, the telephone

apparatus has been shown in connection

with the signaling instrument B only, though
1t 1s to be understood that in the present in-
stance there 1s a stmilar apparatus connected
to each of the instruments B’ B*-B°,

- For the ringing apparatus of each instru-
ment there 1s provided a bell D, employing a
plurality of coils, there being in the case of

the mmstruments ‘B, B, and B? two of these

colls d and d’ and 1n the case of the instru-
ments B3, B%, and B® a third coil ¢

Kach of the instruments B, B/, and B?is
provided with a balance or compensating
coll d® of a resistance substantially the same
as that of either of the coils d or d’ and hav-
Ing one of its terminals connected in every
case to one plate of a three-way condenser C.

‘the other two plates of which are connected

to the coils 4 and d’, respectively. These
balance-colls are used because it has been
found that when properly proportioned rela-

tively to the other windings of the circuit .

they cause the most satisfactory distribution
of current throughout the system. In the
case of the instruments B® B¢ and B® the
coils €, d’, and d? each have one terminal con-
nected to one of the plates of a three-way con-
denser C, while the other terminals are con-
nected to the mains 6 and 7 and to the

ground. , _
The framework forming the magnetic cir-

cuit of the bell-coils is of a peculiar construe-

tion 1n that 1t consists of two cores connected
by pole-pieces d°, and these latter are ex-
tended along one side of said cores to form
substantially triangular extensions d°, serv-
ing as secondary pole-pieces, as shown best
it will be understood that the
above cores and pole-pleces are of magnetic
material and that the adjacent ends of the
auxiliary pole-pleces have extending be-
tween them the bell-armature d7, this latter
being pivotally supported on pointed screws
carried 1n any suitable manner by a support-
ing-plate d® of non-magnetic material, which
in turn 1s carried by the pole-pieces d®. The
armature  has fixed to it the bell-clapper,
(indicated in dotted lines at d°,) and the bell-
gongs d'° are preferably carried on rods 4,
which may, as in the present instance, ex-

- tend through the auxiliary pole-pieces d% and
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serve as supporting means for the plate d®.

In the case of the instruments B, B/, and
B* the coils d and d’ are wound, respectively,
on the two cores, while in the case of the re-
meaining three instruments one coil d is
wound on one core and two other coils d’ and
d* on the other core, as indicated diagram-
matically in Figs. 2 to 7, inclusive.

The coils of the instruments B, B/, and B

mature o',

il 1

with current to cause one of the cores to have
a north pole at that end which is connected by
a pole-plece with the south pole of the other

core, or sald cores may be energized so that

theirr north poles are both formed at those
ends connected by the same pole-piece. In
the first case the magnetic flux takes place

from one of the cores through pole-piece d* to-
the second core, through the second pole-

piece d°, and to the first core. As a result
none or but hittle of the magnetic flux passes

‘through the auxiliary pole-pieces d°, and

there 1s consequently no operation of the ar-
It may be desirable in order to
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prevent humming or slight vibration of the

armature to retain it in a definite position by
means of a spring d*.
however, the magnetic flux passes out of
both magnet-cores into one of the pole-
pieces d° and flows to the auxiliary pole-piece
d®, forming a part thereof, thence to the arma-
ture d’, to the second auxiliary pole-piece d°,
to -the second pole-piece d°, fornming a part
thereof, and back to the two cores. In this
case, since alternating current is supplied to
the core-windings, the armature d’ 1s oscil-
lated upon its pivot-screws and the bell-

gongs d'* are alternately ztruck by the clap-

per d°® |
~The windings of the bells of instruments
B?, B* and B® are so proportioned and con-
nected that the coil d on one of the cores and
either of the coils on the other core may be
so energized as to form similar poles at the
same ends, in which case the magnetic flux is
compelled to pass through the auxiliary pole-
1eces d° and the armature d7, so as to oscil-
ate the latter. On the other hand, however,
the two colls d’ and d* may be so energized as
to neutralize each other, or one of them may
be connected to neutralize the greater part of
the effect of the coil d, in either of which cases
there will be nomagnetic flux passing through
the auxiliary pole-pieces d°. -
Switches a to @?, inclusive, are connected to
take advantage of the above-described ar-
rangement of the bell-coils and their respec-
tive magnetic circuits, so that if it be desired
to ring up the instrument B to the exclusion
of the others connected on the mains 6 and 7
the switch a will be operated to close its con-
tacts, in which case one of the terminals of
the transformer a® is connected to the ground,
while. the other is connected to the two wind-
ings d and d’ of said instrument in such man-

In the second case,
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ner that the magnetic flux is caused to pass

through the auxiliary pole-pieces d® and cor
sequently result in the ringing of their bell.
The remaining five instruments will not be
rung, for in the case of the coils of instru-
ments B’ and B? the connections are such
that the magnetic flux simply passes in a
short or closed magnetic circuit through the
main pole-pieces d° without being forced to
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pass through the auxil"iary'pole—pieces ¢®. In : ]
the case of the coils of Instruments B, B* | instruments without operating the members
and B® the two windings d’ and d* neutralize | of the other mstruments, substantially as de-

each other, so that as g consequence the | scribed. .

pleces d°. | thereto,- each instrument having an electro-

1t is obvious that the number of nstru- | magnetic signaling device provided with a

ments connected on a single. two-conductor plurality of paths for the agnetic flux, a
line may be doubled by the use of g pulsating | plurality of windings for each of said devices,

L

ringing-current instead of .an alternating cur- | an operating member for each device in-

rent, though in practice it is thought that | cluded in but one of the paths for the mag-

the smaller number of instruments would be | netic flux thereof ; and means for causing op-
all that it is desirable to connect on such a | eration of the, signal-operating member of
single line. If such a pulsating current were any one of said instruments at will, substan-

used, the three-way condensers would be | tially as described. o S
omitted from the system and the various |- 5. A System including a two-conductor

lines directly connected at the points where line, a_plurality of mstruments connected

the condensers had been previously used, as thereto, each having an electromagnetic s1g-

18 shown in Fig. 9.. As wil] be understood naling device provided with o plurality of
by those skilled in the art, the different bells paths for the magnetic flux, each signaling
would be suitably polarized to meet the | device including a plurality of windings con-
above-noted conditions and g generator ¢° | nected between the ground and the two line
provided of the necessary desien and con- conductors, an operating member for each of
struction. B N |

While the -invention is shown and de- | the paths for the magnetic flux, with means
scribed as used in connection with' a tele- | at a central station for controlling the cur-
phone system, it is obvious that it may with- | rent-flow through the windings of the signal-
out material change be employed as part of Ing devices whereby the signal - operating
20y system of apparatus in which it is desir- | member of but one of sa;d devices will be op-
able to electrically contro] or cause the oper- | erated, substantially as'described.

ation of a definite one or g number of instru- 6. A systens including g line, g plurality of.
ments from a central station through the me- | instruments connected thereto, each having
drum of 2 minimum number of conductor, an electromagnetic signa, ing device provided
I claim— | with & plurality of paths for the magnetic
1. A system consisting of g plurality of flux, and each includ?ng a plurality of wind-

electromagnetic devices each having a mag- | ings connected between the ground and the

sa1d signaling devices included in but one of
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netic circuit constructed with a plurality of | line, an operating member for each of said

paths for the magnetic flux and having an signaling devices included m but one of the

operating member included in but one of the | paths for the magnetic flux, means at a cen-
paths, with means for causing at will the op- | tral station for controlling the current-flow
ération of said member o any one of said in- | through the windings of the signaling devices
struments without operating the members of whereby any signa ~operating member of

the other instruments, substantially as de- | but ohe of said devices may be operated,
' | with..a three-way condenser interposed be-

seribed. | o .

2. A system consisting of a plurality of se- | tween-the win o5 and the ground, substan-
lective. switches at s central station, g cur- | tially as described. - = -
rent-generator, ' g plurality of electromag- |

connecting the devices with the switches and _ _
generator, each of said devices having & mag- | of said generator to the line and to the

netic circuit provided with windings connect- ground it & number of diﬂ’er"eilt.c()mbinations,

ed to the line and including auxiliary and | a plurality of instruments connected to the
main pole-pieces, an armature included 'in hne, an electromagnetic sig::ua,ﬁau%I device for

the magnetic cireuit of: said auxiliary pole- each mmstrument comstructed to

- Ppleces only and mechanism actuated by said rality of paths for the magnetic flux, and g

armature, substantially as described | signal-operating member mmcluded in but one

3. A system including 8 plurality of in-

of said paths, each of the signaling devices

struments connected on the same line, each having a plurality of windings connected b_"e-"

Instrument having an slectroma etic sig- | tween the line conductors and the ground in

naling device provided with s J) urglity of | a manner different I each instrument, sub-
paths for the m gnetic flux, and havi

108
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. 7 Asystem including an alternating-cur-
netic devices, and g line having conductors | rent generator, a two-conductor line; a mul-
' , bifp_omig ~switch for connecting the terminr.is
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ipoint-switch for connecting the terminals

bf sald generator to the line and to the

ground m & number of difierent combina-
tions, a plurality of instruments connected to
the hne an electromagneétic signaling device
for each instrument constructed to have g
plurality of paths for the'magnetic flux, and
a signal-operating member included in but

one of said paths each of the signaling de-

vices having a plurality of windings con-
nected between the line conductors and the
oround in a manner different in each in-
Strument with a three-way condenser con-
nected between the oround and the line con-

ductors at each instrument, substantially as

deseribed.

9. A system consisting of a plurality of in-
struments, & number of switches at a central
station, a Current-genemtor, and a line hav-
mg conductors connecting said switches and

generator with the instruments, each of said

instruments including a &gnahnﬂ* device
composed of a plurality of cores provided
with windings connected to the conductors of
the line and to the ground, main pole-pieces
]ommg sald cores to complete the magnetic
circuit thereof, and auxiliary pﬁleﬂpleces for
providing a second path for the. magnetic
ux set up by the winding, an armature in-
cluded in the magnetic circuit of said aux-
iliary pole-pieces, and signaling means actu-

ated by said armature, substantially as de-:

scribed.

10. A system including a plurality of ele-
trically-actuated instruments each provided
with a signaling device, a line connected to
sald mstmment% a current- -generator, and a
plurality of swi tches for connécting said gen-
erator to the conductors of the line and to the
cround 1n different combinations and connec-
t>ons, each of the Signaling devices of said in-

_,rumonts consisting of a wameworh of mag- .
netic material havmc- main pole-pleces con-

nected by cores, and au ixiliary pole-pieces
placed adjacent to the cores, windings on
sald cores connected to the line conductors
and to the ground, an oscillatory armature
supported ad]acent to the auxiliary pole-
pieces so as to be included in their magnetic

so circuit, a bell, and a clapper therefqr COlL-

1

nected to said armature, substanbmlly as de
seribed. . _

11, A system consisting of a two-conduc-
tor line, a source of current, means for con-
necting sald source to either of said conduc-

tors and to the oground or to both conductors

independently of the ground, a three-way
condenser, and connections from the plates
of said condenser to the line conductors and
ground respectively, substantially as de-
scribed. . | _

12. A system consisting of a two-condue-

torline, a source of current, meansfor connect-

Ing said source to either or both of said con-
ductors and to the ground, and a plurality of
instruments each ha,vnw connections to the
two line conductors, with a three-w ay cons
denser having two of its plates respectively
connected to the said hne conductors and in
multiple to the instruments, and its third
plate connected to the gr ound substantially

as described.

13. A system consisting of a plurality of
magnets each having a plm ality of windings
S&ld magnets h&vmrr frames providing a plu--

ality of paths for the magnetic flux, an arma-
ture for each magnet pl&ced to be included in
but one of said. ﬂuz-—p&thﬁ, with means for
causing at will simultaneous energization of
the windings of any magnet or nmo*ﬂets to
cause actuation of the armature or armatures
thereof, substantially as described.

14, A system consisting of a plurality of
magnets each having a plm ality of windings,

said magnets having frames each ")I‘O‘Vltllﬂﬂ" 8
plurah‘ty’ ot paths for the magnetic ﬂux an ar-
mature for each magnet placed to be mcluded
inbutone of said said flux-paths, and aseries
of switches respectively connected to cause
at will the actuation of the armatures of
definite ones of salu magnets, substantially

as deseribed.

In testimony whereof I have signed my
name to this specitication in the presence of
two subscribing witnesses.

"WILLIA‘\{[ R. W«VHITEHOR\JE

Witnesses:
Hrreny K. WHITEHORNE,
R. W. LLEIBERT.
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