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(Ne model.)

To all whom it may concermn: |
Be it known that I, JoaNx C. WILSON, of

setts, have invented an Impl ovement in Hlec-
trical Appftmtus of which the following de-
scription, in connection with the accompany-

on the drawings representing like parts.

My invention relates to an electric appa-
ratus in which a series of electro-magnetic
instruments placed in a single electric cireuit
are capable of responding i1ndependently or
individually each to a current of a certain
definite character which will not affeet the
others.

In a previous patent, No. 283,448, dated
August 21, 1883, 1 have shown an individual
signaling apparatus containing a main or ¢en-
tral station, and a series of sub-stations con-
taining 1nstruments the controlling-magnets
of which have their cores charged with per-
manent magnetism independent of that in-
duced by the currents passing through the
main circnit and inductive coils of the said
magnets. Thesaid permanent or independent
charﬂe 1s of ditferent amount or polarlty In all
the dlifel ent instruments, so that a current of
proper strength and polarlty to neutralize the
charge of one of the said magnets will not ef-
fect the neutralization of the charges of any of
the other magnets. This construction neces--
sitates an accurate adjustment of the amount
or strength of the permanent magnetic charge,
and also where there is a large namber of in-
stluments in a given cucmb necessitates a
permanent magnetic charge of very great
strength in some of the instruments; and I
have found in practice that 1t is dfficull to |
maintainthe strength of magnetization of steel
magnets permfment or unchangeable w hen
heavily charged.

The pr esent invention has for its object to
overcome this difficulty; and it consists, main-
ly, in a series of eleetro-magnetic 1nstruments i
having their cores magnetized permanently or
independently of the magnetism induced by
the currents passing through the main circuit,
the charge of permanent magnetisin being of
Substantnlly uniform amount in the dlfferenb
instruments, which are provided with induct-
ive colls constructed or arranged fto have a |

. o

different inductive effect upon the cores of

the different instruments for a given current
passing through them all. By this means a
current which in passing through the coils of
the instruments will produce an effect just
sufficient to neutralize the permanent charge
of magnetism in the cores of one of the said
instruments will not be of proper amount to

neutralize the permanent magnetism of any

of the other instruments, which wiil conse-
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quently remain charged sufficiently to enable

them to retain their armatures attracted, and
thus prevent any signal from being given, the
signals being pr oduced by the backward move-
ment of the armatures from the magnets.
Theinductive capacity of the cmls of the dif-
ferent instruments may be varied by varying
the amount or resistance of the wire in the said
coils, or by making the said coils all of uni-

form length and re31stance, and providing

shunts of different resistance, so that different
definite portions of the current circulating

| through the circuit will pass through the in-

ductive coils of each instrument.
T have found by experiment that when cuar-

rents of considerable strength are passed

through induective coils the soft-iron cores of
which are charged by permanent steel mag-

nets the said currents will cause considerable
variation in the magnetic condition of the said
steel magnets, thL.S rendering it difficult to
keep them of sufficient umformlty in a series
of instruments. I have discovered that these
variations in the condition of the permanent
steel magnets can be obviated by winding in-

ductive coils upon the poles or extremities of
the steel magnets In the reverse direction to

that of the cmls on the iron cores, as by this .

construction the effect of the curr ent passing
through the two inductive coils 1s neutral on
the pe1mdnent magnet, although its effect on
the soft-iron cores 18 wbstantmlly the same as

when no opposing coil is used on the extr emlty-

of the steel . magnet.
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Figure 11sa d1aﬂ rany 111118131‘&131115 an electro- -

mqgnetw apparatus embodying this inven-
tion, and Figs. 2 and 3 details showing the |

constructlon of the electro-magnet. Fig. 1

shows the apparatus arranged to operate w1th*

a central station and four sub-statlons, the in-
Struments of ”ﬁthh are intended to 1esn0nd
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 struments the magnetism of the cores will be
such as induced by '&'posifive Oor opposed bya .
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each independently of the others to a current | ner the cores of instrument No.
of a particular character sent from the central
station over the cirecuit common to all thesaid-

1118131 uments.
The instruments conslst of maﬂ'nets havmﬂ

a movable armatuare, «, pmnded with a re-'

tractor, b, and the said 'magn‘et consistsof iron

cores ¢, provided with inductive coils d wound-

about them, and co-operating with them to
induce magnetism in the said cores, as is usual
in electro-mmagnets. The said cores ¢, instead
of being connected by the usual soft-iron back
strap are connected by permament magnets e,

which are made as nearly as possible of uni-
form strength in thedifferent instraments,and

which induce in the cores ¢ charges of mag-
netism which may be called **permanent,’’as it

i3 Independent of that induced in the said
cores by the electri¢ currents passed through

their indunctive coils d. The said cores ¢ are
preferably made with threaded steins,as shown
in Fig. 3, and are flattened slig ht]} ,as shown

at f, to receive, if necessary, a sma'l soft-iron |

armature, g, by which a portion of the mag-

netism of the magnets e may be taken up or
diverted {rom the cores, so that the effect may -
be adjusted soasto niake the magnetic strength
of the cores ¢ substdautlally uniform in all the

instruments.

Where a large number of instruments areto

be used, and 1|3 18 convenient to use currents

of either polarity in the line, a portion of the
instruments will have the _permcment magnet-
ism in the cores ¢ of the same polarity as will
be induced by a negative current or opposed
by a positive current passing through theline

and coils d, while in the remainder of the in-

negative current passing over the line.

The ipstruments are numbered 1 2 3 4
and those having the odd numbers have their
permanent mabneblsm of such character as to
be opposed by a positive current in the line,
and those with the even numbers (2 and 4) of

such character as to be oppused by a negative
current in the line or increased by a positive
‘current.

In the instruments 1 and 3, having a per-
manent charge of the same polauby, the coils
d areshown as of the same inductive capacity,

so that a given current, passing wholly through
‘both of them, will producethe same inductive
effect on the cores;

_ but ‘at the -instrament
No.3a shmlt--Ci-rcuiU, 30, 1s connected with the

main circult 20 at‘either side of the coil ¢, the

said shunt-circuit contalning resistanece-coils 7,
“of-about the same resistance as the portion of

the circuit between the ends of the said shunt
containing the colls d, so that by the well-

known law only one-half of the current will
pass through the coils d of the said instru-
ment,-and consequently a given current trav-
ersing ‘the main circuit 20 will produce but

one-half the inductive effect on the cores ¢ of
instrument No.-3 that ‘it will have upon the

cores-¢ of instrument No. 1. In alike man-

4 are adapted
to produce but one-half as great inductive ef-
fect from a given curreént as those of- instru-
ment No. 2; but in this case the coills d of 1n-
strument No. 4 are of but one-half the induct-
ive capacity of those of instrument No. 2, al-
though they receive the whole current instead
of, as in the case of instrument No. 3, being
of equal capacity, but Iecelmng only oue half
the current.

‘The retractors b of mstruments Nos. 3 and
4..are of such strength that when the magnets
lose half their attraective power they are still
able to retain their armatures, which are re-
tracted only when the magnetic attraction is
almost wholly neutralized or reduced to less

than one-third or one-fourth of that produeed_

by the permanent magnets e.

- For convernience of lllllStI‘dthl‘l two batter-
ies arc shown at the central or tmnsnutbmw
station C, the batteries being marked B + and
B —, the former-being adapted to have its posi-
tive and the latter its negative pole connected
with the main circuit 20.

be assumed as capable of producing a current
of unit strength, The batteries between the

different sections are connected by wires 40
with a series of keys or circuit-closers, &, the

co-operating portions or anvils of which are

connected by wires 41 with the main circuait

20, so that by closing any one of the keys £,

'w-hi‘ch are -numbered to correspond with the
different instruments in the circuit, a definite

portion of the battery will be connected with
the line, so as to send a current of a certain
number of units of strength and of either de-
sired polarity through the dlffelenb instru-
ments. B *

As shown in the dr mlngs, the key k. No.
1, is'shown as closed, and one section of the
battery is connected with the positive pole to

the line, thus sending a current of unit strength

over the circuit 20 and through the inductive
coil ‘d of the different instruments.” The cur-

‘rent, being positive, will tend to increase the

magnemc charge in the cores ¢ of the instru-
ments Nos. 2 and 4, which will bold their
armatures more powerl'ul]y in their normal
attracted position, and the said- current 1in

‘passing through instruments No. 1 and No. 3

will tend to neutralize the permanent or inde-

pendent magnetism of their cores, and 1n in-
strament No. 1 will be justsufficient to accom-
plish such neutralization. *

Since, as before described,-the current pro-

'duees but one-half the effect on iInstrument No.
3 that it does on instrument No. 1, it will only

partly neutralize the permanent: man*neblsm of

half of the original cha-rge, which,- as before
mentioned, is insufficient to overcome the re-

tractor b, so that the armature remalns un-
moved, and the mstrument 1S notafiected.
key £, No. 2, -‘alone were

It

-closed, a positive

current of- two units’ trenn'th m:mld be sent

over the line, which would produce no moves-

_ The said batteries
are divided into sections, each of which may
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ment in the armatures of instruments Nos. 2 |

and 4, but in actingon instrument No. 3 would

produce an effect of one unit strength in the

coils d, which would besufticient to just about
nentralize the permanent magnetism of the
cores ¢, permitting the armatures to be re-
tracted. This eurrentoftwo units of strength,
in acting on instrument No. 1, wiil be doubie
what is required to neutralize the charge of
magnetism in the cores ¢, and consequently
will induce an equal charge of opposite po-
larity, which will retain the armature « at-
tracted, and the change in polarity of the
magnetism will be effected so quickly that the
armature will not have time to move while
the magnetism 1s passing the neutral point.
The operation will besubs:antially similar for
currents of one and two units of strength on

the instruments Nos. 2 and 4, the said nega-

tive currents merely increasing the strergth
of the instruments Nos. 1 and 3, and conse-
quently producing no movement in their arma-
tures, ' o

It is obvious that instead of four instru-
ments, or two instruments of like polarity, a
greater number c¢an be used, their coils being
so constructed or connected 1n cireult as to
receive different inductive efiects from the

same given current. In a set of eight, four

of one polarity might have theinductive effect
produced by a current of one unit strength
equal to one in the first instrument, one-half
in the second, one-fourth in the third, and one-
eighth in the fourth, they being operated by
currents of one, two, four, and eight units of
strength, respectively. |

In order to prevent the strong currents em-
ployed from changing the permanent magnetic
strength of the steel magnets ¢ by the induect-
ive effect of the magnetism in the iron core ¢,
a second inductive coil, d’, of about the same
capacity as the one d, 1s placed on the poles
or extremities of the said steel magnets in such
direction as to produce the opposite inductive
effect to that of the coil d,acting on the core ¢
and through the latter on the magnet e. The
curient in the coil d’ on the end of the steel
magnet produces but little effect on the soft-
iron pole-piece, and the current in the coil d
acts substantially unopposed on the said pole-

piece to magnetize the latter, its effect on the |

pole-piece being superimposed upon or op-

- posed to that produced by induetion from the
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permanent magnet, and the pole-piece in furn
reacts upon the steel magnet, and might, 1if
unopposed, reverse or change the permanent
magnetism thereof. The coil d, however,
acting wholly on the permanent magnet, op-
poses the inductive effect from the pole-piece,

so that although a change in magnetic condi-
tion takes place at the extremity of the pole-

piece, due to the action of the coil d upon 1t,
there is practically no changein magnetic con-
dition at the extremity of the permanent mag-
net, which is effected by tbe equal and oppo-
site induective forces derived from the pole-

piece and coil thereon and the coil d’ on the

-

h

permanent magnet. By this arrangement cur-

rents sufficiently strong to neutralize or re-

verse the magnetism at the end of the. pole-
piece may be used without materially afiect-
ing or reversing thecharge of permanent mag-

‘netism in the steel magnet, while if the coils

d’ were omitted the magnetism induced by the
coils d in the pole-pieces might act by indue-
tion upon the steel magnets so strongly as to
reverse or destroy the permanent magnetism.

The instruments are shown as adapted to be
used for signaling any one of the sub-stations
of a telephone-cirenit without signaling the
others, and as shown in connection with in-
strument, No. 1, the signal 1s a vibrating bell
placed in a loecal circuit closed by the move-
ment of the armature a from its magnet, the
said signal thus remaining in operation as
long as key No. 1 atthe central office is closed.

as placed in the main circuit 20, but has a
short circuit or shunt, 21, of practically no
resistance, connected with the main circuit at
either side of the said magnet and controlled
by the armature «, the said shunt being closed
and diverting the currents from the magnet

| m, while the armature ¢ is attracted.

The armature of the magnet m may be ar-
ranged to close a shunt, as 22, for the said
magnet when it is attracted,so as to cause itto
operate as a vibrator without opening the

main circuit.

Instead of using steel magnets to change the
cores ¢ of the instrument they may be charged
by local carrents passing through inductive
coils. |

I claim—

1. The combination, with an electric cireuit,

of a series of electro-magneti¢c instruments

| having their cores charged with magnetism of

substantially equal amounts in the different
instruments and independent of that induced
by currents in the said circuit, and electro-
magnetic devices in the said circuit which pro-
duce a different amount of magnetic change
in the different instruments when affected by
a given currentin the eircuit, substantially as
deseribed. |

2. In an electric eireuif, a series of electro-
magnetic instruments having their cores

70

| At station No. 2 the signal-magnetm is shown
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charged with magnetism of substantially -

equal amount and independent of that induced
by currents in the said circuit, electro-mag-

netic devices which produce unequal magnetic

changes in the different instruments when the
circuit is traversed by a current of given
strength, combined with means for transmit-
ting currents of different definite strengths,

whereby the desired inductive effect may be

produced in any desired one of the said in-
struments, and in that one only, substantially
as described. S |

3. An electric circuit and series of electro-

magnetic instruments therein having induct-

ive coils of substantially equal capacity, and

in a portion of the said instruments a shunt
for the said coils of definite resistance, where-
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by unequal inductive effect is produced inthe | resistance, whereby unequal inductive effect

different instruments by a current of given
strength in the circuit, combined with means

for transmitting currents of different definite

strengths over the said circuit, substantially

as descrlbed

4. An electric eircuit aud series of electro-
magnetic 1nstruments therein having their
cores charged with magnetism of substantially

equal amount, and part of one and part of

the other polarity, and having electro-mag-
netic devices which produce unequal mag-

netic changes in the different instruments of

like polarity, combined with means for trans-
mitting currents of differentdefinitestrengths

and ot either desired polarity, substmtml]y'

as described.

5. An electrie circuit and series of electro-
magnetic instruments therein, a part having
their cores charged with magnetism of one
polarity and a part with the other polarity,
and induective coilson the said cores, and in a

portion of the instruments shunts of definite |

is produced in the different instruments by a
carrent ofgivenstrength,combined with means
to tr fm&,mlb currents of different strengths
and polarity, substantially as and for the pur-
pose described.

6. An electro-magnetic 1nstrun1ent consist-
ing of a permanent steel magnet and soft-iron
cores attached to the poles or extremities

30

thereof and magnetized thereby, combined

with inductive coils upon the extremities of
the steel magnet and upon the soft-iron cores,
arranged to produce opposite inductive effect
upon the poles of the steel magnet when trav-
ersed by a current, substantially as de-
scribed.

In testimony whereof I havesigned my name
to this specificationin the pr eseuce of two sub-

seribing wibtnesses,
. JOHN CORNDLIUS WILSON
W’itnesses
Jos. P. LIVLRMORD
B. J. NOYES.
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