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To all whom it maiy concern:

Beit known that we, CHArRLES L., SPAULDING
and ROBERT EMMETT AUST:[N of Kansas City,
Missouri, have invented a new and useful
Hwh-FrequemV Induction Appa,l atus, which
invention is fully set forth in the followmﬂ
specification.

This invention relates to high-frequency in-
duction apparatus, and more eSpecmllV to 1n-
duction-coils, and has for its principal ob]ects
the pr eventmn of leakage between the differ-
ent colls, diminution of the interposed 1nsu-

lation, zmd obtainment of a greater amount of

energy from the primaries.
The apparatus consists in its essential fea-

“tures of a plurality of primary and secondar y
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colls and a condenser in cireuit with the pri-

mary coils. The latter are preferably con-
nected with the secondary coils for the pur-
poses hereinafter set forth.

Certaln mechanical expressions of the in-
ventive idea are shown in the accompanying
drawings, which are designed merely as illus-
trations to assist.in the descrlptmn of the in-
vention and not as defining the limits thereof.

Figure 1 1s an elevation, partly in section,
showing the general arrangements of the
parts. Kig. 2 1s a diagrammatic plan view
showing the circuit connections. Fig. 3 is a
detached detail view of a modification.

1 1’ designate two secondary coils wound
In a single laver on sultable supports or cyl-
inders. Primary coils 2 2" are located near
the lower ends of the induction-coils and con-
nected therewith at 3 3" and with each other
by the metallic connection4. In circuit with
the primary coils is a condenser 5 of suitable
capacity, which has its connections at 6 6’ with
the primary coils. Between the condenser
and one of the primariesisa spark-gap 7, and
connected with the condenser is an induction-
coll or transformer 8. At the upper ends of
the secondaries are provided suitable spark-
ing rods 9 9',.and the several coils, with the
condenser are provided with a case 10, which
may be ﬁlled with any suitable II]SUlc'LtII}ﬂ‘ ma-
terial 11.

The operation of the apparatus as thus de-

' scribed is as follows: The induction-coil or

transtformer 8 charges the condenser 4, and
sald condenser discharges through the prima-
ries 2 2" and across the spark-gap 7, thus com-
pleting the primary circuit of the apparatus.

This primary circuit, which is of an oscillat-

ing or alternating character, induces currents
in the secondaries 1 1’, which are oppositely
or otherwise so wound that when the lower-
most turn of one is positive the lowermost
turn of the other i1s negative. Consequently
the lowermost turns when connected together
have a potential practically #n2/ and the po-
tentials rise from below upward, so_ that at
the points marked 38’ there is a tendencv of
the secondaries to spark into the primaries.
Such tendency is overcome by connecting the
lowermost turn of each secondary to the in-
nermost turn of 1ts corresponding primary at
3 8. Thus the connecting-wire 4 becomes
the common carrier both of the primary cur-
rents from the condenser and of the currents
oenerated in the secondaries 1 1. The tend-
ency to spark between primaries and seconda-
ries being very greatly reduced, the primaries
can be placed very close to the bases of the
secondaries, thus greatly increasing the in-
ductive influence. The potential in the sec-
ondaries rises as they ascend until it is at a
maximum at their tops, where they are con-
nected to the sparking rods 9 9. '
The primaries are preferably made of a few
turns of coarse copper ribbon or wire in the
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form of an annulus, as 1llustrated, though

they may take in other forms, such as that of
a helix, where each succeedmﬂ turn 1s super-
1mposed on the precedmo turn. The form
or shape of the primaries may be varied and
may be square or round, as is best suited to
the particular type of apparatus desired. The
primaries are illustrated as located in the
same plane with the condenser and are con-
nected in series across an interposed spark-
gap. Other arrangements may, however, be

made without departmﬂr from the pr mcmle
of the invention, such as connecting the pri-
maries in multiple, and placing the condenser
in other positions than between

them.
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The secondaries preferably consist of a sin-
ole layer of wire wound on two cylinders
and are of such dimensions’as are best suited
to the type of apparatus to be constructed.
The form of these cylinders may be round,
square, or elliptical. Iach primaryis pl%ed
below or outside of and below its correspond-
ing cylindrical secondary and preferably as
near the base of sald secondary as possible,
although the primaries need not necessarily
be at the bases of their corresponding sec-
ondaries, but may be nearer the middle of
sald secondaries. The windings of the sec-
oncdaries may terminate above those of the
primaries, as shown in Fig. 3. In this type
of apparatus the lowermost turns of the sec-
ondary may be connected together by a sepa-
rate wire and need not be joined to the pri-
mariles, though where the primaries are
placed very close to the secondaries we pre-
fer to make the connections as illustrated in
g, 2. Inmakingthese connections thelow-
est turn of the secondary is preferably con-
nected to the innermost turns of the primary.

The character of the discharge between the
terminals 9 9" may be adapted to the par-
ticular use desired by properly varying the

~capacity of the condenser and the inductance
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of the primary coils.

In the preferred form of the apparatus
herein illustrated the primary coills are fiat
and the secondaries are cylindrical, being sev-
eral times the length ot the former and ex-

tending upward through the cover of the

case above the flat primaries. Thecolls may,
however, be made to take on other forms anf]
the mrts may vary in size and relative pro-
portion without departing from the spirit ot

the 1invention.

What is claimed 18—

1. In an induction apparatus, a plurality ot
primaries, a condenser in the circuit with the
primaries, and secondaries associated with
and connected to the primaries respectively.

2. In aninduction apparatus, a plurality ot
flat coil primaries, a condenser and spark-gap
in the circuit joining thelr terminals, and sec-
ondaries associated with and connected to each
ot the primaries.

3. Inan 11"1ductlon apparatus, a plumhw ot

primaries 1n series, a condenser in the circut,

and secondaries assoclated with and connect-
ed to each of the primaries.
4. Inan induction apparatus, a plurality ot
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primaries, a condenser 1n the circuit joining
their terminals, and secondaries associated
with and connected to each of the primaries.

5. In an induction apparatus, a plurality of
primaries, a condenser and spark-gap in the
circult joining their terminals, and seconda-
ries associated with and connected to each of
the primaries.

6. In an induction apparatus comprising
two primaries and two secondaries, a con-
denser located 1n the circult of the primaries,
a spark-gap between the condenser and one
of the primaries, connections between the
primaries and the ends of the secondaries,
and sparking terminals attached to the other
emf.s of the secondaries.

In an induction apparatus, two pnmfu v
00118 in series and two secondary coils, each
primary coil smrrounding the end of its cor-
responding secondary coil and h 1aving 1ts
inner turn connected to one end of the said
secondary, a condenser in the cirewt of the
primary colls and connected to the outer turns
of the same, a spark-gap between the con-
denser and one of said primary coils, and
sparking rods for the terminals of the sec-
ondary coils.

8. An induction apparatus, comprising two
primary coils in series and two secondary
colls, each primary coil surrounding the end
of its eonespondmu secondary coil and hav-
ing 1ts inner turn connected to one end of said
secondary coll, a condenser 1n the circuit of
the primary colls and connected to the outer
turns of the same, a spark-gap between the
condenser and one of sald primary coils,
sparking rods for the terminals of the sec-
ondary coils, and a box surrounding the pri-
maries and condenser and provided with ap-
ertures through which the secondaries pro-
trude.

9. In an induction apparatus, a plurality of
flat coiled primaries-and eylindrical seconda-
ries, sald primaries being located at the ex-
tremities of sald secondaries.

In testimony whereof we have signed this
specification in the presence of two subscrib-
Ing withesses.

CHARLES L. SPAULDING.
R. K. AUSTIN.
Witnesses:

- W R. Crarxs,
EpwarD ABELES.
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