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(No model.)

To all whom it may concern:

Be 1t known that I, GEOrGE H, E. TROU-
VELOT, of (;ambrldne, in the county of Mid-
dlesex and State of Massachusetts, have in-
vented certain Improvements in Induction-
Coils, of which the following is a specification.

My invention has forits object to provide an
induction-coil 1n which a primary carrent ot a

given electro-motive force will yield a second-

ary current of higher tension than in any in-
duction-coil heretofore used, and in which a
current of a given high tension can be trans-
formed into a current of greater quantity than
heretofore. |

To these ends my invenfion consists, as a

“whole, in an induction-coil having its primary

circuit composed of an outer and an inner coil,
forming parts of the same cireuif, and a sec-
ondary circuit interposed between Sald inner
and outer portions of the primary circuit, as I
will now proceed to deseribe.

Of the accompanying drawings, forming a
part of this specification, Figure 1 1’*epleseuts
a plan view of a form of mductmn coll em-
bodying my invention, and Fig.2represents a

transverse section of the coil and a diagram

of the connections.
The same letters of reference mdmate the
same parts in all the figures.

In the ordinary inductorium, as heretofore

constructed, there have always been two dis-
tinet circuits in the coil—viz., the primary and
the secondary—one of these being wholly with-

in the other,excepting, of course, 1t-_-, terminals,
1t being lmmaterlal whether the primary or
the secondary circuit 1s the inner one. The
primary circuit always consists of a wire of
low resistance, as compared with that of the
secondary cireunit, when a tension-induced cur-
rent is to be produced.

In carrying out my invention I make the
primary circuit in two parts or sub-coils, O O,
one of which, O, 1s placed outside of and the
other, O’, Wlthm the secondary coil S, as shown
in Iig. 2, both of said parts formmg a part of
the same circutt, Theline or course of propa-
gation of the current from, say, a galvanic
battery, B, throngh the outer and inner parts,
O O/, 1s indicated by the figures 1,2, 3,4, 5,and
0, the wire 2 connecting the parts O /. The

circuit 1s opened and closed at the juncture

' of the armature 4 and the screw-contact fitted

into the post C/. In the serew-cups s’ s/ are
the terminals of the secondary circuit.

C represents the iron or steel core of the in-
duction-coil.

I represents the armature-post, and C’ the
screw contact post. Detween these the wire 4.
1S represented in Fig, 2 as broken, to indicate
the location of the armature. The posts I and
C’ may be connected each respectively to a
terminal of a condenser, ¢, if one is used. This
latter needs no further 6‘{[)1111:11:1011 than that
1t may e either an intensity or quantity con-
denser.

The portions O ' are suitably insulated
from the interposed secondary coil, and the
outer portion does not necessarily cover the
entire length of the coil, as shown in Fig. 1

To elucidate my improvement as clearly as
possible, I will first deseribe the operation of
an ordinary induction-coil.

YWhen a current of electricity is made to
course through the primary wire of an ordi-
nary induction-coil, the core becomes magnet-
1zed. The adjacently-situated iron armature
torming part of the rheotome i1s thereby forei-
bly attracted to it,and owing to this mechani-
calaction the normal primary circuitis opened,
the core loses its state of maguetization, the
mutual attraction between the core and arma-
ture practically ceases, and owing to the re-
stlient action of the spring-bar or other re-
tracting device the armature resumesits origi-
nal position of rest against a contact and the
circult is again closed, the same modes of ac-
tion recurring. During these actions in the
primary circuit induced currents are set up in
the secondary circuit., Thus at the opening
and c¢losing of the primary carrents by induc-
tion there are produced secondary currents
of an inverse order. These last are the same
in quantity, but not in length. The dura-
tion of the direct induced currents is always
less than that of the inverse currents, and it
is owing to this that the former are capable of
overcoming greater resistances than thelatter.
The difference in duration between these two
kinds of currents is due to the influence of the
extra currents which are engendered at each
opening and at each closing of the inducing-
current. When the primary circuit fs closed

55

70

75

i}

00

e
£l

Q0

95

100




5

10

1-2

Lri

Y ()

PR
AT

45

50

55

6

9 ' 373,642

an inverse extra current is produced in the | ing the circunit, but also at the same time {o

secondary circuit. Consequently thislattereir-
cuit i subjecred at thisinstant to a double in-
fluence—viz., to thatof thebattery-currentand
to that of theinverse extra carrent, The first
of these currents equally engenders an inverse
extra carrent. The second, at the instant 1t
commences, also develops an 1nverse cuarrent
in this same secondarvy cireunlt, and at 1ts mo-
mentof ¢essation a direet ecurrent.  Moreover,
the first current engendered by the exira cur-
rentd is in a direetion contrary to the inverse
current developed by the action of the bat-
tery-current, and 1t therefore diminishes the
intensity of the inverse current it question,

As to the second currentinduced by the exstra

current, its direction will be the same as the
inverse carrent due to the inducing one, and as
it is produced almost instantaneously after
this last inverse or indirect curreut, every-
thing takes place as if this latter were really
prolonged.

It is thus seen that theinverse extra carrent
which is engendered at the closing of the pri-
mary circnit must diminish the tension of the
inverse current in the secondary cirenit, and
that this is the ¢ase 13 proven by experiment.
The direct extra current which is formed when

the inducing-current is interrupted acts upon

the induced or secondary ¢ireunit like unto the
inverseextracurrent, but with avery much less
degree of intensity, because, the induocing-cur-
rent being open atthbemoment of its formation,
it cannot establish itsell freely 1n this cireuit,
as does the inverse extra current which 1s de-
veloped when the cireuit is closed. 1t then
results from this that the duration of the di-
rect induced ecurrent in the secondary wire
must be less, aud as a consequence its in-
tensity greater, than that of jthe induced in-
verse or indirect current in the same wire.
order to give the direct induced current the
createst possible intensity, it is ‘necessary to
suppress, or at least to cousiderably enfeeble,
the direct extra current by the use of a con-
denser, as usually known.

I have found by practical tests that by my
improved arrangement of the ecirenits previ-
ously deseribed 1 obtain a valuable increaxe
of the tension of the induced current over
that produced by the ordinary coil, and en-
hance the value of the induced current, as I
will now explain,

- In the original embodiment of my invention
I placed the usual coarse primary within the
fine secondary wire, and outside of this latter L
wound the outer portion, O, of the primary
cirenit, consisting of & wire much coarser and
in that case shorter than the inner primary

one, and forming part of a continuous cireuit

from the battery through the inuner primary
coil. T'hecurrentwould first traverse the low-

resistance outer primary,and thence the inner
primary and interrupter to battery again, the
effect being to not only reduce the size of the
spark produced between the screw-contactand
the armhtuore spring-bar atthe instant of open-

In.

increase the spark produced between the ter-
minals of the secondary circuit. 1 also found
that if the secondary be elosed by the hands
and body of the experimenter, for example,
the simple intercalation of but & few feet of
wire as the outer portion of the primary cir-
cuit, in the manner described, would produce
‘““ shocks?” of very much greater intensity. 1¢
therefore appears that by my invention the
disrnptive discharee at the interrupter Is
avoided to a great extent, and that this usual
waste of energy is practically atilized m pro-
ducing an advantageons eifeet in the second-
ary circuit.

My theory or explanation of the improved
result of my invention is this: he current
exerts its influence first upon the outer layers
of the secondary circuit, aud thus starts the
propagation of the induced extra current, so
that by the time it is fully under way (neces-
sarily there must be a wax and waune, repre-
sentable by an ordinate and abscissacurve)the
influence is exerted from within the inner pri-
mary outward. This prolongs theinverses cur-
rent, which as ordinarily is much shorter, and
tends to raise its tension, mmasmuach as there

is evidently greater absorption of electrical

energy from the primary to the secondary, as

“evineced by adiminutionof the disruptivespark

at the instant of opening the battery-cuarrent.
Thus, owing to the prolongation ol the inverse
current and the rate of interrupter vibrations,
or, in other words, the recurrence of the same
actions, there is an approach to a coaleseing
or union of the inverse and direct currents, as
also a tendency to raise the tension in general,
On the opening of the inducing-circuit, for hike
reasons, the direct extra current 18 also length-
ened, so that the influence of the primary cur-
rent is exerted longer, and thersfore produces
the effects deseribed.  Inversely fo these phe-
nomena, if a high-tension current 1s sent
through the fine secondary wire, an induced
current is engendered within the primary wire;
but this latter has the quantity attribute. This
guantity quality of the induced current is in-
creased by the use of my principles of c¢on-
struction. The wire of the outer portion, O, of
the primary circuit should be wound in the
same direction as that of the inner portion, U/,
to produce the best results.

In case it be desirable to have the induced
cuarrent in the secondary wire sent on several
independent circnits, the sald secondary wire
may be divided into any number of senarate
helices, 28 shown in dotted lines in Ifig, I. I
have fouud that the best conditions exist when
the wire of the outer primary portion 1s of a
coarser gage than that of the inner primary.
In fact, it would appear that there exists a
mathematical ratio between the gages of the
two coupled wires and their lengths in order
to secure the best results. I have obtained an
excellent effect by using an inuner primary of
No. 28 gage to an outer primaryof No. 14 gage,
the lengths being respectively forty feet and
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three feet; but an outer primary consisting ]

of two sections has also been used, the first
of coarseand the other of finer wire, each being
found capable of reproducing the phenomenon
a8 described, but in different degrees. Hence
I do not limit myself to any particular number
of wires or helices in either part of the primary
circuit, nor to any particalar size or sizes of
wire.

Theprinciplesofconstructionof myimproved
inductorium are applicable to telephonie appa-
ratus, and also to all such apparatos as neces-

- sitate the use of an induction-coil. The appli-

15

cability of said invention I do not limit or re-
strict to the ordinary induetion-coil employ-
ing an interrupted curreunt originated by the
action or use of a rheotome, as it may be used

in induction-coils employing any kind or class
of electrical and magnetic carrents.
I elaim— | | 20
An induaction-coil having an inner and outer
primary helix included in the same ¢ircuit and
inclosing the secondary coil or coils, the outer
primary helix being of shorter and thicker
wire vhan the inner portion of the same cir- 25
cult, substantially as described.
In testimony whereof I have signed my name
to this specification, in the presence of two sub-

- Scribing witnesses, this 26th day of April, 1882.

'GEORGE H. E. TROUVELOT.

Witnesses:
C. K. BROWN,
A, L. WHITE.
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