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COIL AND CORE ARRANGEMENT
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Ohio
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~Cleveland, Qhio, a corporation of
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1

This invention relates to electrical apparatus,
varticularly to coils and the like associated with
a.core of transformer iron. |

In many instances of colls used in transformers
and: electromagnetic inducing heads. a core of
transformer iron is concentrically associated with
the coil and the coil ends are turned to extend
through the core.  In such cases, there is g tend-
€ncy due to the change in direction of the flux
path incident to the coil' end turn-out, for the
portiens of the core adjacent the turned-out
coil ends to become highly heated to an unde-
sirable degree. |

The primary object of the present invention
15 .to provide in a coil and core arrangement hav-
ing the coil ends cxXtending through the core, im-~
proved means for shielding the portions of the
core through which the coil ends extend from the
detrimental heating effect of the coil: .

Another gbject is to provide improved means
for reducing the reactance in those portions of g
coil core which lie adjacent the
the coil,

A further object is to provide an annular coil

core of laminated material with a portion there-
of in the form of a block of non-magnetic and
high electrical conductivity through which the
coil ends extend. )

With the above and other objects in view which

will be apparent from the following description

to.those skilled in the art to which the inven-
tion appertains, the present invention consists
in certain features of construction and combinag.-
tions of parts to be hereinafter described with
reference to the accompanying drawings, and
then claimed. |

In the drawings-which 1llustrate-a. suitable em-
bodiment of the invention:

Figure 1 is a vertical section through a trans-

former arrangement having the:present . inven.

tion incorporated therein;

Figure 2 is a transverse section taken substan-
tially oniline 2—2 of Figure.l: o

Figure 3is an enlarged elevation of the shield-
ing- device; and -

Figure 4 is a fragmentary view-taken substan-
- tially on line 4—4 of Figure 1.
Referring to the accompanying drawings in
- Which like numerals refer to like parts through-
out the several views, the invention is shown for
the purpose of illustration as applied to a seec-
ondary winding or coil of a switching type trans-
former. If is to be understood nowever that the
invention is applicable to any coil ghd core ar-
rangement, whether the coil is of the type to in-

turned-out ends of
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duce currents or have currents induced  there-
in. |
+he secondary winding or coit f shown in the
drawings is of the multi-turn type and is carried
within a recess 2 formed in the inner face of an
annulus 8 comprised of a plurality of taper
ground laminations of magnetic material. The
coll turns are separated from each other and from:
uhe walls of the recess 2 by suitable electric in-
sulation 4. |

The core or annulus 3 is encased within' an
annular casing 5 having an end flange § against,
which one end of the annulus 2 abuts and an
annular ring T secured to ijts opposite end by
sCrews 8, which ring abuts the other end of
the annulus 2 in clamping relation.

The casing 5 is provided at one side with am
opening 9. |

In accordance with the present invention, the
annular continuity of the core 32 is interrupted
Ly a wedge block 9 extending the full axial ex-
tent thereof. The wedge block {8 is provided:
with spaced upper and lower openings: Il and
12, respectively which are aligned with the open-
ing 9 of the casing 5.

The coil ends 13 and 14 are turned outwardly
through the openings 11 and ! 2 respectively, and
are provided with terminal connectors 15 and
1§, respectively, to extend through the casing
opening 8. The body of the coil { and- the ends
I3 and 14 thereof are insulated from the block
19 by the insulation 4. | |

Secured to the casing § over the opening %
by screws I7 is a terminal unit which, although
forming no part of the présent Invention, com-
prises concentric terminal posts 18 and {9 having
laterally extending arms 20 and 21, respectively;
each terminal post and its arm’ being electrically
insulated from the other post and its arm by in-
sulation 22 which also insulates the terminal unit
from the casing 5. The arms 20 and 21 are pro-
vided with openings through which the terminal
connectors 1§ and {6, respectively,. extend, the
connectors 15 and 16 being secured to these arms.
by nuts 23 threaded thereon. The terminal posts
‘8- and {9 provide means for the attachment of
suitable bus bars, cables, conductors and the like
(not shown). |

Secured to the casing 5 is an upper casing 24,

Secured to the lower end of the casing 5 is a
casing 25 which in the uncoupled rositicn shhown
In Figure 1 houses the transformer primary coil
28 which forms no part of the present invention.
The primary coil 26, although no actuating means
18 shown in the drawings, is movable upwardly
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into coupled relation with the secondary coil 1,
and in its coupled position is energized through
the axially arranged concentric conductors 21 and
28 (Ficure 2), the primary eslement support 29
heing provided with annular resilient connectors
20 and 31 to effect connection with the conduc-
tors 21 and 28 respectively.

The wedge block 10 1S constructed of a metal
of non-maghetic high electrical and high heat
conductivity as compared with iron such as for
example, copper, aluminum and the like, and 1is
provided with a U-shaped cooling passage 32, the
ends of which open through the upper eand of
the block 10, Suitable conduits 33 and 3 are
connected with the ends of the passage 32 and
are bprovided with connectors 35 extending
through the upper casing 24 for connection with
suitable coolant supply and discharge conduits
(not shown). A means is thus provided for cir-
cylating a cooling fluid through the wedge block
{0 to maintain the same at a degired low tem-
perature.

The wedge block 19 of high electrical conduc-
tivity reduces the reactance of the portions of
the magnetic annulus & adjacent the turned-out,
coil ends 13 and (4 incident to the meagnetic lam-
inations and through its high conductivity 1n
combination with the cooling passage 32 prevents
excessive heating of the end laminations incident
to the turned-out coil ends which in the absence
of the wedge block 0 would otherwise oCCUr,

The wedge block 18 thus provides an efficient
means for shielding the laminations from aeb-
rimental heating effects incident to the coil.

While the invention has been described in con-
nection with a coil having & surrounding core of
magnetic material, it will De obvious to those
ckilled in the art that it 13 equally as applicable
to g coil having an internal core.

Tt will also be obvious to those skilled in the
art that various changes may be made in the
detailed construction and arragnements of the
the parts described without departing from the
spirit and substance of the invention, the scope
of which is defined by the appended claims.

What is claimed 1is:

1 In a device of the character described an
iron core of annular formation having circuni-
ferentially spaced ends and a helical conductor
concentrically disposed adjacent and insulated
from said core, said conductor having radially
extending ends disposed in the space between
said spaced ends, and a metallic, non-magnetic
member disposed in said space 1n engagement
with said core ends, said conductor ends extend-
ing through and being insulated from said mem-
ber.

9 In a device of the character described an
iron core of annular formation having circum-
ferentially spaced ends and 2 helical conductor
concentrically disposed adjacent and insulated
from said core, said conductor having radially exX-
tending ends disposed in the space between sald
ends, a metallic, non-magnetic member disposed
in said space 1n engagement with said core ends,
said conductor ends extending through sald mem-
her and means for insulating said member, said
member having passage mealns therein for the
circulation of cooling fluid.
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7 Tn a helical electrical conductor arrange-
ment having substantially axially aligned, radi-
ally extending ends, an iron core of annular for-
mation extending from a radial plane relatively
closely spaced from one side of sald ends con-
centrically adjacent to said conductor to a radial
plane relatively closely spaced from the other
side of sald ends, a member of high heat con-
ductivity, as compared to said core, disposed In
the space between the ends of said core, said
conductor ends extending through said member,
and means instilating said conductor from said
core and said member.

4 In a device of the character described, an
annulus comprised of a rectangular hlock of non-
magnetic metal and a plurality of abutting lami-
nations of magnetic iron, the endmost lamina-
tions abutting opposite sides of said block, means
for holding said laminations and hlock in an-
nular formation, a helical conductor concentri-
cally disposed adiacent and insulated from one
circumforential side of said annulus, sald con-
ductor having radially extending end terminals
extending through said block, and means for -
sulating said conductor from said block and lam-
inations.

5 In a device of the character described, an
annulus comprised of a rectangular block of non-
magnetic metal of high electrical and heat con-
ductivity, as compared with iron, and a plurality
nf sbutting laminations of maenetic iron, the
endmost laminationg abutting opposite sides of
said block, means for holding said laminations
and block in annular formation, and a heliczl
conductor concentrically disposed adjacent and
insulated from one circumferential side of said
annulus, said conductor having radially extenc-
ing end terminals extending through and insu-

1ated from said block.
8 In a device of the character described, an

annulus comprised of a rectangular block of met-
a] of high electrical and heat conductivity. as
compared with iron, and a plurality of abutting
jaminations of magnetic iron, the endmost lami-
nations abutting opposite sides of said block,
means for holding said laminations and block 1n
annular formation, and 3 helical conducior con-
centrically disposed adjacent and insulated {rom
one circumferential side of said annuwus, sald
conductor having radially extending end termi-
nals extending through and insulated from said
block, said block having DasSsage means therein
closely adjacent the said side thereof for the
circulation of cooling fluid.
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