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To all whom it may concer:

Beit known that I, ANTHONY M. FRANKEN-
BERG, a citizen of the United States, residing
In Baltimore city, in the State of Maryland,
have invented certain new and useful Im-
provements in Induction-Coils, of which the
following 18 a specification.

My invention relates to certain i1mprove-
ments in induction apparatus, and is espe-
cially adapted to electro-medical apparatus,
though 1t may be used in connection with
signaling apparatus, such, for 1nstance, as1s
used 1n train telegraphy.

It is well known that in induection-coils the
induced current created in the sccondary
wire upon the closing of the primary cireuit
1s very weak, not perceptible under ordinary
circumstances, while the induced current pro-
duced in the same upon the opening of the
primary circuit is very strong and in the op-
posite direction to that of the former. Thus
there is a succession of electrical impulses

 practically in one direction only.
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The object of my invention 1s to produce
in induction apparatus equal alternating cur-
rents.

Referring to the drawings, Figure 1 repre-
sents a general diagrammatical view of the
apparatus, and Figs. 2 and 3 are 1llustrations
of the application of a permanent magnetto
improve the action of the coil.

A is a core upon which two primary wires
a and a’, of equal thickness and length, are
wound together in the same direction.

s is the secondary wire, wound upon the
primaries in opposite direction thereto, and
its ends are connected to the binding-posts o
and 6 by the wires 14 and 15.

b is a polarized armature made of steel and
magnetized, N indicating 1ts-north pole and
S its south pole. |

¢ and ¢ are contact-points for the same.

d is a plug-switch, by which the primary
wire ¢ is connected to the contact-point ¢'.
A two-point switeh may be used as well.

1, 2, and 3 are binding-pests for the battery,
of which the positive pole is connected to
post 1 and the negative pole to post 5. T'he
use to which post 2 is put will be explained
farther on. 4, 5, and 6 are binding-posts, to

ing the induced currents. When connected
to 4 and 5, the primary induced current alone
is received: to 5 and 0, secondary induced
current alone, and to 4 and 6 the primary and
secondary indueed currents are given as one.

The operation of my apparatus is as fol-
lows: The contact-point ¢ is so adjusted that
when the armature is at vest it tounches it
slightly. If now the battery is connected, the
current will pass from binding-post 1, wire 7,
armature 0, contact-point ¢, wires 8 and 9,
primary coil ¢’, and wire 10 to binding-post 5.
The core of the helix hecomes magnetized, 1ts
south pole being the one nearest to the arma-
ture. The armature b is thus attracted, sev-
ers its connection with the contact-point ¢,
and malkes contact with the contact-point ¢/,
thereby passing the battery-current from
binding-post 1, wire 7, armature 0, contact-
point ¢’, wire 11, swite¢h d, wire 12, primary
coil a, and wire 10 to the binding-post 8. The
battery - current in the latter case passes
through the primary coil ¢ in the opposite
direction of that of the primary coila’. Thus
the poles of the core become reversed. That
nearest the armature now being the north
pole, it repels the armature 0, which 1s again
thrown back on the contact-point ¢, and the
same operation is repeated indefinitely. It
will be understood that as the battery-cur-
rent is passed through the primary coils al-
ternately in opposite directions the poles of
the coil are alternately reversed. Thus the
induced currents are of the same nature. A
direct current can also be produced with this
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apparatus, when desirable, by removing the .

plug from the switch, thereby disconnecting
the primary coil ¢ from the contaet-point ¢’,
the battery-current thus passing only through
the primary coil ¢’ and in one direction only,
as in the ordinary induction apparatus: A
much stronger direct current can be given
by conneecting both primary coils together as
one. 'This is accomplished by removing the
battery-wire from the binding -post 5 and
connecting it to the binding-post 2. The bat-
tery-current them passes from the binding-
post 1, wire 7, armature 0, contact-point ¢,

wires S and 9, through both primary coils in

the same direction, wire 12, switceh d, and wire

which the electrodesare connected for receiv- | 13 to the binding-post 2. The plug should be
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removed from the switeh 111 this case, SO as

to prevent short-cirecuiting the battery When
the armature touches the contact-point ¢’

It will be secen that with this apparatus
nine qualities of induced currents are pro-
duced, as follows:

Alternating current.—Primary alone, sec-
ondary alone, primary and secondary com-
bined. |

Durect curr -(One primary coil in use,)
primary alone, secmldar} alone, primary and

‘secondary combined.

Dwrect current.—(Both primary coils in
use,) primary alone, secondary alone, primary
and secondary combined.

Asthe armature is a polarized one, it assists
1ts attracting and repelling forces dmmﬂ 1ts
vibrations, lendelmﬂ thom very unitorm, mul
eonsequenﬂy a very smooth and steady in-
duced current is produced.

I do 110t confine myself to a polarized arma-
ture, mmasmuch as equal results may be ob-
tained by using an ordinary armature polar-
1zed ind uehvely by placing a magnet near it.
T'his is 1llustrated in Fig. 2. The magnet M
18 a bar-magnet, and is arranged w 1111 1tS
north pole ﬂd]aeent to the armature. In Fig.

-3 the magnet M is arranged parallel to Lhe
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helix, Wlt]l its south pole nearest to the ar-
nmtme or, rather, with its poles the same as
the p()lcs of the heln when it is charged by
the initial current. |

It 1s not absolutely necessary that the ar-
mature should be polarized. An ordinary
one may be used; but its vibrations are very
unreliable and an unsteady induced current

18 produced.

Having thus described my invention, I
elmm-—-—-
The combination, with an induction-eoil
]mﬂnn two primary (311(311115 through which
the current flows alternately in opposnu (li-

rections and an ordinary unpolarized arma-

ture, of a permanent magnet arranged so that
the .-;u*matme will be in the field of force of

the magnet, the polarity of the armature end .

of the coil being opposite that of the pre-
sented magnet WhOll the current flowsthrough
the primaryin one direction and of the same
polarity when the current ﬂows in the other

- dir eetmn
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The combination, w ith an 111(1110‘[1011 coll
hm*mﬂ the primary eircuits ¢ and ¢/, through
which the current flows alternately i in OpPo-

site directions, and an ordinary unpolarized
armature, of a permanent magnet arranged
so that ‘lhe armature will be in the ﬁeld of
force of the magnet, the polarity of the arma-
ture end of the coil being oppositethat of the
presented magnet w]len ihe current flows
through the primary wire ¢/, and of the same

426,563

”polm‘l{y when the Cm'rent flows through

wire c.

3. The combination, in an induction-coil,
of two primary cireuits and a sceondary cir-
cuit, one and the opposite terminal of each
primary cireuit joined together to one source
of electrieity, of two contact-points arranged
on opposite sides of a polarized armature and
respectively electrically eonnected with the
other terminals of the two primary circuits,
of a polarized armature conneccted to the
other source of electricity and vibrating be-
tween said contact-points and making con-
tact with them alternately,thereby passing a
current of electricity through the primary
cireults alternately and in opposite directions
to each other, substantially as deseribed.

4. The ecombination, with an induction-coil
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having two primary circuits and one second- 8o

ary Wonnd upon a single core, of an armature
for the same, a conmcvpmnt ]omted on each
side of the armature, one of said points con-
necting with a terminal of one of said primary
cncmts and the other of said contacts con-
necting through a switeh with a terminal of
the other primary circuit, and a battery-cir-
cult one of whose terminals is the armature
and the other the joined opposite terminals
of the two primary circuits.

b, The combination, in an induection-coil,
of Lwo primary cir cmt% and a secondary cir-
cult, one and the opposite terminal of each
primm'y circult joined together to one source
of electricity, of two contact-points arranged
on -opposite sides of the armaturc and re-
spectively electrically conneccted with the
other terminals of the two primary circuits,
of an iInductively-polarized armature con-
nected to the other source of electricity and
vibrating between said contact-points and
malking conmet with them alternately, there-
by passing a current through the primary
circuits alternately and in cmposue directions
to each other, substantially as and for the
purpose set forth. |

6. T'he combination, with an induotion coil
hfwmn* the primary cir euits ¢ and ', through
which the current flows :theumtaly and in
opposite direetions to each other, of a polar-
1zed armature, the polarity of w 111(,11 1S OPPO-
site that of 1,110 armature end of the coil when
the current flows through the primary cireuit
" and of the same polarity when the current
flows through the primavy circuit «.

Tn witness w hereof I have signed my name
1n the presence of two Subsulbmﬂ witnesses.

ANTITONY M. FRANKENBERG.

Witnesses:
1.OUIS BRECKER,
11708, M. NORRIS.
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