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The invention relates to improvements in
the construction of reactors of high current
and KVA capacity such as arve utilized in
circuits of alternating current generators or

5 between different sections of the busses con-
nected with such generators.

The invention aims to provide an im-
proved type of reactor which for a given
capacity occupies less space than reactors

10 heretofore used and also aims to provide an
improved winding supporting. structure in

which the bolts are placed radially with,

respect to the axis of the winding and so

disposed that there is practically no chance
13 of the bolts providing a path for short cir-

cuiting currents. I also provide a novel

form of intermeshed helical coil which cuts

down both current and heating losses. The

various features of the invention will be
20 apparent from the following specification

when read in connection with the accom-

panying drawings and novel characteristics

of the invention will be pointed out with

particularity in the appended claims. In
25 the drawings— :

Fig. 1 is.a perspective view of a reactor
embodying my invention;

Fig. 2 is a vertical longitudinal section
through the reactor;

Fig. 3 is a horizontal section on line 3—3
of Fig:2; \ ’

Fig. 4 is a detail perspective view illus-
trating a portion of the winding supporting
structure of the reactor with the winding
omitted;

Fig. 5 is a perspective of certain parts
shown in Fig. 4; . )

Fig. 6 is an enlarged vertical section illus-
trating details of construction. :

Referring in detail to the drawings,
numerals 10 represent a series of insulators
which rest on a floor or suitable foundation
and form supports for the bottom end head
12 of the reactor. This head may conven-
5 icntly be made of concrete or other moldable
material and is preferably provided with a
central opening 14 to permit the circulation
of air. An upper head 16 which is prefer-
ably a duplicate of the head 12 is also pro-
vided, this being . formed with -a_central
opening 18, both heads being provided with
radial.-arms 20 leaving open spaces 22 for
the circulation of air. It is to be under-
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stood, however, openings 22 may be omitted -

it desired as the type of winding can be
cooled sufficiently without these openings,

the chief reason for using such openings
being to reduce the weight of the structure.

Heads 12 and 16 are supported in spaced
relationship by a plurality of radially ar--
ranged coil supports. These coil supports
are made of what I term insulating boards.
They are formed either of wood, asbestos
composition or other suitable material hav-
ing a fair degree of insulating value and the
ability to resist compressive strains. For

- convience of description, the radial supports

will be indicated as.a whole by reference
letters a, b, ¢, etc., the term radial support
being intended to include the several insu-
lating boards 24, 26, 28, 80 and 32. These
boards are spaced apart from one another
at the bottom by spacer blocks 84 and at the
top by similar spacer blocks 86. The sev-
eral boards and spacer blocks are secured
together at the top and bottom by means of
radial bolts 88, the heads 40 of which are
seated within counterbores 42 and the nuts
44 of which preferably are seated on wash-
ers 46 seated against the inner surfaces of
the.inner insulating boards 24. Tt is noted
that the boards 24, 26, 28, and 30 may be
said to form columns which rest on the
lower head 12 and support the upper head
16. The outer boards 82 of each radial sup-
port are longer than the inmer boards as
indicated clearly in Figs. 1, 4 and 6, the
extremities of said outer boards 32 being
seated in radial slots 48 and 50 formed re-
spectively in the heads 12 and 16. Radial
bolts 52 and 54 pass through suitable holes
near the lower and upper ends respectively
of the boards 32 and engage threads formed
in suitable inserts 56 and 58 molded or
otherwise secured in the heads 12 and 16.
The bolts 52 and 54 bear against spring
washers 53 and 55 respectively so as to allow
for.a certain relative movement between the
winding supports and the header due to ex-
pansion and contraction caused by the heat-
ing and cooling of the coil. '

The spaces between the boards 24, 26, 28
and 80 of the various radial supports a, B,
¢, d—1 form slots arranged in a circular
fashion as will be understood for the accom-
modation of the reactor winding which is

“built up in a novel manner so as to form a

pluraliy of intermeshed helical coils as will
be apparent from the following.

Tn assembling the reactor the insulating
boards 24, 26, 28, 30 and 82 of each of the
radial supports a, b, ¢, etc. are first bolted to-
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gether at the bottom by means of the respec-
tive radial bolts 38 and the lower bolt 52 of
each radial support is secured so as to form
what we might term a skeleton winding sup-
port for receiving the reactor winding.
Adjacent the upper surface of the lower
head 12 and secured to a number of the outer
boards 82, I provide a terminal plate or
connector 60. A similar terminal plate 62
is provided adjacent the underside of the
upper header 16. These plates provide
means for leading the current in at one end
of the coil and taking it off at the other end
of the coil. The reactance coil itself is built
up in a novel manner so as to minimize both
current and heating losses. These advan-
tages are gained because of the peculiar ar-
rangement of the various parts or convolu-
tions of the coil. The construction and ar-
rangement of the coil will be best understood
by describing the manner of winding the

same particularly with reference to Figs. 3

and 6. The coil illustrated by way of exam-
ple consists of four pairs of conductors indi-
cated by numerals 1, 2, 8 and 4. The lower
ends of these coils are bolted to the terminal
plate 60 by suitable binding screws 64. The
conductors are insulated: to' withstand the
‘maximum potential that will exist between
the turns of the winding and the spacing
between the adjacent boards, as determined
by the width of the spacer blocks 36, is just
sufficient to accommodate each pair of con-
ductors with a fairly spug fit. In building
up the coil, it has been found convenient to
place the lower head 12 on a turntable and
then to lay up the pairs of conductors while
the table is slowly rotated. Coil number 1
is carried from the binding post 64 of the
terminal plate 60 through the slot o between
the boards 28 and 30 of the radial support b,
then through the slot m between the boards
24 and 26 of the radial support ¢. The con-
ductor then follows around for practically
one complete revolution through the inmner-
most slots m. of the radial supports ¢. d, e, f,
gy he 4, 5, %o, T and @ This coil is then
stepped outward to the radial slot n of the
radial support . ‘

The lower end of the coil 2 is secured to
the lower terminal plate 60, passes through
the slot p of the radial support b, is then
carried in to the slot n of the support ¢, then
carries around for practically a complete.
revoluticn to the slots n of supports d, e, f,
g, h, 1, 4, &, [ and @, and for the beginning
of the next turn it starts from the slot o and
follows this radial location from the radial
support & all around. The coil 3 similarly
starts from the terminal plate 60 is passed
to the slot o of the radial support ¢ and in
wound practically concentric for one turn
and starts its next revolution in one of the
outermost siots p. Similarly, the coil 4
starts at the terminal plate 60 and is placed

1,644,185

in the outermost slots p of the radial sup-
ports ¢, d, e, f, g, &, ¢, §, %, I, @ and is then
brought inward for the start of the next turn

to the innermost slot m of the radial sup- -

port b and carried around for practically one
complete turn through the innermost slots
m of the radial supports ¢, d, e, f, g, ete.
This manner of winding is continued, the
transportation occurring one position earlier
on each successive turn until a complete
winding is formed ‘and sufficient amount of

70

coil is built up to provide the required

amount of reactance. The conductors 1, 2, 3
and 4 are then secured to the upper terminal
plate 62 and fastened by the binding screws
64. The upper spacer blocks 36 are then
placed in position and secured by the radial
bolts 38, thus rigidly clamping the winding.
The upper header 16 is then put in place, the
upper ends of the upright boards 32 being
accommodated in the slots 50 and bolts 54
being screwed home to' permanently tie the
structure together as one rigid unit.

While in the drawings, I have indicated
 reactor provided with twelve radial sup-

ports, and have shown a winding made up

of four coils connected in multiple and
supported in four slots formed in the radial
supports, it is to be understood that I am
not limited thereto as the number of sup-
ports and the number of conductors in
multiple as well as the size of each con-

ductor may be varied at will depending on

the total current that the winding has to
carry. By having the transportation occur
at the completion of each turn of the sepa-
rate conductors the most efficient balancing

‘effect is ensured, although obvicusly satis-

factory results may be obtained in many
cases with somewhat less frequent trans-
positions. The number of conductors lo-
cated between the insulating boards may
also be varied to suit requirements of design
and to secure economies gained by the use
of some specific size of conductor. A reactor
of the design above described possesses the
desirable advantage over reactors hereto-
fore used having winding supports of built
up insulating material, that 1t has no bolts
parallel to the axis of the winding. The
radial bolts necessary for holding the parts
together in. my design are so disposed with

respect to the winding that they do not add

to the diameter of the reactor. Since all
the conductors adjacent tc the bolts are at
the same potential, the bolts need not be
provided with insulation. Such a construe-
tion reduces the size of my improved re-

‘actor as compared with designs where out-

side through-bolts (parallel to the winding
axis) are necessary for mechanical strength,
which through-boits must be electrically in-
sulated from the coil to prevent a short cir-
cuit of the winding. My improved winding
support formed of relatively few pieces of
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insulating boards of rectangular cross-sec-
tion permits of a flexibility of design and
materially cuts down the cost as compared

‘with reactors of other designs.

The improved winding formed of a plu-
rality of intermeshed helical coils which
have frequent transpositions provides mul-
tiple circuits which have the same average
radius and, therefore, the same inductance
where each circuit is wound with the same
number of turns. This form of winding
insures equal current distribution between
the several circuits forming the winding
and brings current losses and hesating to &
minimum. Mechanical forces due to ex-
pansion and contraction are taken care of
by allowing a relative movement to take
place between the winding and its radial
supports. Because of the peculiar connec-
tion between the headers and the coil sup-
port, said headers are relieved of the forces
which tend to expand the coil under short
circuit conditions, the arrangement being

such that those forces are transferred to the -

conductors themselves. This arrangement
permits the use of headers of comparatively
light  construction which need only be of

sufficient strength fo support the weight of .

the coil. :

In the drawings and throughout the de-
scription and in the claims as well, I refer
to radial supports of built up insulating
material. It is, of course; to be understood
that this term radial is to be interpreted
broadly and it is-not intended to limit me
to a support which is arranged in a true
radial line with rvespect to the center or
axis of the reactor but is intended to include
any support which points toward a central
part of the reactor as it will be apparent
that the winding can be built up if desired
about a series of supports so located that
their projected center lines lie tangent to a

‘small circle concentric with the axis of the

reactor. ,

While I have described with great par-
ticularity specific details of construction,
and the arrangement of parts of the specific
emboediment of the invention illustrated, it
is not to be construed that I am limited
thereto as various modifications and sub-
stitution of -equivalents may be made. by
those skilled in the art without departing
from the invention as defined in the ap-
pended claims.

What I claim is—

1. A reactor comprising end heads and
a series of radial supporis between said
heads, each radial support comprising a
plurality of lomgitudinal members spaced

apart to receive separate convolutions of the

winding and said winding comprising a
plurality of conductors connected in multi-
ple and the separate convolutions of the
winding being so disposed that & given con-

@

ductor lies the same radial distance from
the central axis of the coil for a given turn
and lies at a different radial distance for
another turn in a different plane.

2. A device of the character described in-
cluding an electric winding of helical coils
connected in multiple, a plurality of longi-
tudinal winding -supports, heads adjacent
the latter, said supports being connected to
the heads by means of bolts extending radial
to the axis of the winding.

3. A device of the character described in-
cluding an electric winding of helical coils
connected in multiple, top and bottom heads
having slots parallel to the axis of the wind-
ing and a plurality of longitudinal wind-
ing supports certain of which are seated in
said slots, «

4. A device of the character described in-
luding an electric winding of helical coils
connected in multiple, longitudinal wind-

ing supports, a top and a bottom head hav-
ing peripheral slots wherein said winding
supports are held by means of radial bolts,
and means arranged to permit a movement
to take place between the longitudinal wind-
ing supports and the headers. A
5. A device of the character described in-
cluding an electric winding of helical coils
connected in multiple, a plurality of longi-
tudinal winding supports of insulating ma-
terial, said supports being arranged in ra-
dial groups and held together by radially
extending bolts. - i '
6. A reactor having end heads and a
winding supporting structure comprising a
plurality of members between said heads,
said members being arranged in radially dis-
posed groups and each group being secured
together by radially extending bolts, and
the outer member of each group being longer
than its companions and being -secured at

least at one end to one of said heads by a-

transversely extending bolt.

7. A reactor comprising end heads having
located between them a series of radial sup-
ports for the winding, each of said radial
supports including a plurality of longitudi-
nal members of substantially rectangular
cross-section with spacer blocks between
them and having transversely extending
bolts for holding them in assembled rela-
tionship. '

8. A reactor comprising end heads formed
with slots therein and a winding support
comprising a multiplicity of longitudinally
extending members most of which are lo-
cated wholly between said heads and certain
of which are longer and are secured in said
slots. , : :

9. A reactor winding of the character de-.
scribed comprising a number of layers, each
layer consisting of concentric coils of differ-
ent radii, all lying in substantially the same
plane, each concentric coil of one layer be-
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ing connected in series with = coil of a differ-
ent radius in an adjacent layer. o

10. A reactor of the character described
including upper and .lower heads ‘spaced
apart by radial supports each support com-
prising a plurality of longitudinal members
with spacers between them to accommodate
the winding and the winding comprising 2
number of layers of concentric. coils of
different diameter, the coils in each layer
being separated by said longitudinal sup-
ports, the coils of a given diameter in one
layer being connected with coils of a differ-
ent diameter in another layer.

11. A reactor comprising end heads of in-
sulating material, a plurality of radial sup-
ports for the winding, each of said radial
supports comprising & plurality of longi-
tudinally extending members of insulating
material secured together in spaced relation
to accommodate the winding, most ¢f which
are located wholly between said heads, an
at least one of which has at least ons of it
ends projecting beyond the corresponding
ends of the others, and means for securing

Q.
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each of said projecting ends of sz2id mem-
bers of the several supports to the head ad-
jacent thereto.

12. A reactor comprising s winding made
up of a plurality of conductors connected
in multiple, each conductor having différent
portions thereof coiled concentrically to the

.axis of the winding at different radial dis-

tances from said axis and sueccessively ar-
ranged slong said axis, corresponding con-
centric portions of the several conductors
being arranged cme within the other and
spaced apart, and the transpositions from
one concentric portion to another of each
conductor occurring at different points
spaced about the axis of the winding, and a
skeleton support for sald winding compris-
ing a plurality of members of insulating ma-
terial extending longitudinally through said
spaces between said concentric pertions of
the winding.

In witness whereof, I
signed my name.
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It is hereby certified thai error appears in the p
numbered patent requiring correction as follows:
word “transportation ” read ransposition; and thai
be read with these corrections therein that.the same
the case in the Patent Ofice.

Signed and ssaled his 1st
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the said Letlers Patent
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