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Filed Feb, 17, 1958, Ser. No. 715,543
9 Claims. (Cl 29—155.61)

This invention relates to a method of making magnetic
cores, and more particularly, to a method of making
three-phase magnetic cores of the curved or bent strip
type which have three generally C-shaped parts which
are joined at their corresponding opposite ends into a
T shape.

Heretofore cores of the above mentioned type have
been formed by accurately measuring and cutting a con-
tinuous strip of magnetic core material into a plurality of
strips. The plurality of strips are then formed into a
C shape and alternate strips are reversed so that the
joints of adjacent laminations of the finished core will

- be offset with respect to each other. After the plurality
of strips have been stacked into a magnetic core they
are clamped or banded and annealed.

The above outlined method is high in cost for several
reasons. For instance, the labor cost is high inasmuch
as the strips have to be handled several times prior to
anneal. This includes the steps of measuring and cut-
ting, forming, strip reversal and assembling prior to
anneal. This method is also high in manufacturing cost
for the reason that generally speaking special procedures
and equipment must be adopted for methods which uti-
lize premeasuring and preshaping of strips. Further-
more, frequently joints with special configurations are
adopted in order to obtain lapped butt joints, and the
special joint configurations are more difficult to form
and close. In other instances fairly simple cuts are em-
ployed but lapping of the joints is obtained by using in-
serts in the T joint. This of course raises the number
of separate pieces which need to be formed and handled.

Another way of forming this type of core would be to
form a closed magnetic core section by winding a con-
tinuous strip of magnetic material upon itself in rec-
tangular shape and inserting spacers between adjacent
laminations of the yoke sections. After the anneal the
spacers could be removed which would leave spaces be-
tween adjacent yoke laminations for insertion of the lam-
inations of the remaining core section. However, this
method of making this type of core results in a magnetic
core which has an increased height and weight over a
core made by the previously described method. That is,
the most effective utilization of core material is not made,
and the thickness of the T joint area may be increased to
1 and ¥ to 2 times the thickness of the legs of the core.

It is an object of this invention to provide an improved
method of making the above type of magnetic core which
will overcome the disadvantages of the above discussed
prior art methods.

In my invention no measuring, cutting, shaping, strip
reversal and assembling of individual strips is required
prior to annealing of the core. That is, there is no han-
dling of individual strips prior to annealing of the core
parts. Instead, in my invention the first step of the
method comprises continuously winding a strip of mag-
netic core material into a closed core loop having a plu-
rality of turns. The core loop can be wound on a rec-
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tangular shaped mandrel to give a rectangular shape
to the core loop, or the strip can be wound into a cir-
cular or other curved form and then formed into a rec-
tangular shape. Thereafter the closed and continuously
wound core loop is annealed to give a permanent set to
the turns and to relieve the strains set up in the core
strip during the winding and forming operation. Then
the annealed core loop is cut into two parts along its
yoke portions by a special cutting procedure which will
be described in greater detail hereinafter. In the finished
core the two core parts will be spread apart slightly and
shifted slightly in a lengthwise direction with respect to
each other so that the alternate laminations of both core
parts are butt jointed to each other whereas the remain-
ing laminations of both core parts are spaced with re-
spect to each other, and a third core part will be inter-
leaved with the first two core parts. ‘The third core part
is formed from a continuously wound core loop in a man-
ner similar to that employed in forming the first two
core parts. In the third core part the alternate lamina-
tions at each end of the core part overhang the remain-
ing laminations. After the third core part has been
assembled with the first two core parts these remaining
laminations will be butt jointed to the butt jointed ends
of the first two core parts and the overhanging lamina-
tions of the third core part will fit into the spaces pro-
vided between the butt jointed laminations of the first
two core parts. The remaining core part of the second
core loop is not wasted but is utilized with another two
core parts which will be formed from a third core loop
similar to the first mentioned two core parts. The re-
sulting three-phase core will have the butt joints of each
layer offset with respect to the butt joints of adjacent lay-
ers, and this is accomplished without any complicated
cuts in the lamination ends, strip reversal or inserts. Ad-
ditionally there is no waste core material and the thick-
ness of the T joint area will be equal to the thickness of
the leg and yoke portions of the core.

The features of my invention which I believe to be
novel are set forth with particularity in the appended
claims. My invention itself, however, both as to its or-
ganization and method of operation, together with fur-
ther objects and advantages thereof, may best be under-
stood by reference to the following description taken in
connection with the accompanying drawings in which:

Fig. 1 is a perspective view of a magnetic core con-
structed with one form of my invention;

Fig. 2 is a diagrammatic illustration of one form of
cutting procedure of my invention;

Fig. 3 is an illustration of the two
pulled apart slightly;

Fig. 4 is an exploded perspective view of a magnetic
core comstructed in accordance with my invention;

Fig. 5 is a top view of an annealed magnetic core loop
after it has been marked off preparatory to the cuiting
operation;

Fig. 5A is an end view of the core of Fig. 5;

Fig. 6 is a diagrammatic iltustration of one form of
apparatus which can be utilized in practicing the meth-
ods of my invention;

Fig. 6A is a side view of the cutting mechanism of
Fig. 6;

Fig. 7 is a diagrammatic illustration of the cutting
procedure to be employed in forming the third core
parts of the magnetic cores illustrated in Figs. 1 and 4;

Fig. 8 is a diagrammatic illustration of another form
of my invention wherein the core parts are constructed
from two simultaneously wound core strips; and

Fig. 9 is a diagrammatic illustration of another form
of my invention in which a single strip of core material
is wound but the cutting procedure is modified to give

core parts of Fig. 2
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a imagnetic core which will be equivalent to the double
strip wound magnetic core of Fig. 8.

ike reference numerals will be used throughout the
various figures to indicate identical parts.

Referring now particularly to Fig. 1, illustrated there-
in is a three-phase magnetic core of the curved or bent
strip type which has three core parts 1 to 3 which are
connected to each other at their corresponding opposite
ends in the form of a T. As will be obvious to those
skilled in the art the longer sides of the core parts will
have electrical winding cylinders disposed thereabout,
but these winding cylinders have been omitted from the
drawings for the purpose of simplicity. The method of
forming the main core loop which comprises the two
core parts 1 and 2 will be described first although the
third core part 3 is formed in a very much similar man-
ner except as to minor differences in the cutting pro-
cedure. The width W of the laminar strips for the three
core parts is illustrated as being identical for purposes
of simplicity in describing the invention. However, as
will be more obvious hereinafter this is not absolutely
necessary. For instance, the width of the laminar strips
for the third core part 3 can be different from the width
of the laminar strips of the main core loop which com-
prises the two core parts.1 and 2. Additionally although
in Fig. 1 the third core part 3 is illustrated as being sym-
metrical with the main core loop this is not absolutely
necessary. For instance, the third core part 3 could be
disposed slightly to the left or right from its illustrated
position in Fig. 1. However, 2 symmetrical disposition
has been illustrated in order to simplify the explanation
of the invention.

Referring to Fig. 2, the method of forming the two
core parts 1 and 2 of Fig. 1 will now be described. Illus-
trated in Fig. 2 is a closed magnetic core loop which
has been formed by continuously spirally winding a mag-
netic core strip 4 into a plurality of superposed turns.
The left-hand core part 1’ corresponds to the left-hand
core part 1 of Fig. 1, and the right-hand core part 2
corresponds to the right-hand core part 2 of Fig. 1. The
strip 4 can be directly wound into the illustrated rectangu-
lar shape by winding the strip on a rectangular shaped
mandrel, or it can be initially wound into a circular, oval
or other curved form and then shaped into a rectangular
form in a manner well known to those skilled in the art.
After the strip is wound and the rectangular shape has
been obtained the closed core loop is annealed to give
a permanent set to the curvature of the turns and to
relieve the stresses built up in the core material due to
the winding and shaping operation. Preferably the strip
is grain oriented material in which the grains are oriented
lengthwise of the strip.

After the anneal the core loop is cut into strips of ap-
proximately one-half turn lengths by making the cuts
indicated by the “X” marks. For purposes of simplicity
in illustrating and practicing the invention the lengthwise
axis 5 of the core loop is selected as the reference line
or plane for making the various cuts. ‘However, other
places of reference can be selected as long as the refer-
ence crosses the straight part of the yokes perpendicular-
ly. The reason for this will become apparent after the
manufacturing apparatus is explained hereinafter in con-
nection with Figs. 6 and 6A.

The core is cut into two parts by cutting each end or
yoke of the core. In cutting the core alternate lamina-
tions at each end or yoke are cut on one side of the ref-
erence line 5, and the remaining laminations are cut on
the other side of the reference line 5. The strip 4 can
be cut as it is gradually unwound from the core loop.
As it is progressively unwound from the core loop the
manner of cutting follows a certain pattern. That is to
say, first a pair of cuts are made in the strip on one side
of the reference line 5 and then a pair- of cuts are made
on the other side of the reference line 5 and. this. pro-
cedure. is employed until:the strip has been cut into the

10

15

25

30

35

40

45

50

55

60

65

70

5

4

required number of half turns. 1.ooking at it in another
way, if the reference line S were marked off on the edges
of the strip then as the strip is being unwound two cuts
would be made in front of the marks and then two cufs
would be made behind the marks and this procedure
would be followed until the required number of half
turns were obtained.

The cuts on one side of the core are aligned with each
other, and the same is true of the cuts on the opposite
side of the core. The cuts on opposite sides of the core
aré spaced from each other by a distance of W/2 where
W is the width of the laminar strips of the third core
part 3 of Fig. 1. The cuts on opposite sides of the core
are equidistantly spaced from the reference line 5 by a
distance of W/4 where W is equal is to the width of the
laminar strips of the third core part which is to be joined
with the two core parts 17 and 2"

As the strip 4 is being cut into half turns they can be
stacked into two packets in which they occupy their
original positions with respect to each other. That is,
the half turns do not have to be reversed in order to
obtain lapped butt joints in the final core. After these
two packets have been incorporated into the final cores
illustrated in Fig. 1 or 4 the two core parts 1’ and 2
will be spaced with respect to each other by a distance
of W/2 from their Fig. 2 position. This is illustrated
in Fig. 3. As shown therein, alternate laminations at
each end of both core parts overhang, extend or protrude
beyond adjacent laminations by a distance of W/2.
Therefore, if the overhanging laminations at correspond-
ing ends of the two core parts are butt jointed to each
other there will be spaces left at each end of the core
between adjacent butt joined laminations having a width
of W where W corresponds to the width of the laminar
strips of the third core part which will be joined with the
core parts 17 and 2’. When the overhanging laminations
are butt jointed to each other the spaces between adja-
cent butt jointed laminations will be automatically
aligned with respect to each other.

In the finished core the overhanging laminations are
butt jointed to each other by in effect shifting the two
core parts 1’ and 2’ in a lengthwise direction with respect
to each other for a distance equal to the thickness of a
single lamination. The relative positions of the lamina-
tions of the two core parts 1’ and 2 after they have been
shifted with respect to each other in a lengthwise direc-
tion will correspond to that illustrated in the core loop
shown in Fig. 4. The core loop of Fig. 4 is identical to
the core loop illustrated in Fig. 1. From Fig. 4 it will
be seen that at each end of the core loop adjacent buit
joined laminations have spaces 7 therebetween. There-
fore, a third core part such as 3 shown in Fig. 1 or 3"
shown in Fig. 4 can be readily interleaved with the two
parts of the main core loop.

One form of manufacturing apparatus which may be
used in practicing my invention will now be described
in conmection with Figs. 5, 5A, 6 and 6A.

In Fig. 5 the heretoforementioned sirip 4 is illustrated
as having been continuously wound about a rectangular
shape mandrel 6. The core has been annealed to give
the rectangular shaped turns a permanent set and strain
relief the strip. In order to accurately cut the strip 4
the line 5 is marked off on the core. I prefer to do this
by milling a notch 8 on one side of the core at both yoke
portions. However, other marking means could be em-
ployed such as paint or the like or aligned index holes
in the center of the laminations. After the notches § are
formed in the edges of all of the turns on one side of the
core the core and its mandrel is placed on a turntable
9 which will rotate in the direction indicated by the
arrow 10. As the strip 4 is being unwound it is brought
through a strip cutting mechanism which comprises -2
pair of shear blades 11.and 11’ and a pair-of. movable
blocks 12 and 12’. The notches and lower edges of the



2,058,031

5
blocks are given a v shape but other shapes could be
used.

The conventional practice is to make one of the shear
blades, as 11, stationary and the other, as 11’, movable.
The two blocks can be spring loaded or otherwise acti-
vated for movement into and out of the notches 8, and
the blocks are disposed on opposite sides of the shear
blades. When the core halves 1’ and 2’ of Fig. 2 are
being cut the blocks are spaced from the shear blades
by a distance of W/4 where W is equal to the width of
the laminar strips of the third core part.

As will be seen from Fig. 6A, the shear blades can
be mounted in bottom and top frame members 13 and
13’, and the V blocks 12 and 12’ can be mounted in the
upper frame 13’. The blocks are retractable but are
biased downwardly by springs 14 for entry into the Vv
notches 8 as the strip 4 is brought through the cutter
mechanism between the two frame members 13 and 13",
Assuming that a cut is to be made in the strip 4 ahead of
a V notch, then the strip 4 will be pulled through the
cutter until the V block 12 enters the V notch. This is
the relative position of the parts illustrated in Fig. 6A.
If the cut is to be made behind a V notch as the strip
is being unwound and pulled through the cutter mecha-
nism then the strip is pulled through the cutter mecha-
nism until the V block 12 enters the V notch. In this
manner very rapid and accurate cutting of the core strips
can be readily obtained.

The V blocks will not interfere with pulling of the
strip 4 through the cutter mechanism or aligning of one
V block in a V notch in preference to the other V block
inasmuch as they can be lightly spring loaded so they
are readily retractable with a moderate application of
force on the strip 4. Alternately the mechanism can be
made automatically operable. For instance, it was previ-
ously described in connection with Fig. 2 that the cutting
pattern is such that first two cuts are made in front of
the V mnotches as the strip is unwound and then two
cuts are made behind the V notches and that this pattern
is repeated throughout. Therefore, it will be readily ap-
parent that the cutting mechanism can be automated by
having a machine pull the strip through the cutter and
utilizing a counting mechanism and electrical controls
whereby each time the cutter blade operates twice one
V block is automatically raised and the other released in
alternating fashion. The strip pulling mechanism would
Stop each time a V block entered a notch. Another
arrangement which will suggest itself is to employ two
cutters in combination with a single V block. The cutters
would be disposed on opposite sides of the single V block
by the distance of W/4. The single V block would enter
all of the notches but only one of the cutters would
operate at a time depending upon whether a cut was to
be made before or after a vV notch.

It was stated heretofore that the reference line for
making the cuts should cross the straight parts of the
yokes perpendicularly. It will now be apparent that if
this is not done then the distance between the cutter and
blocks will need to be changed as each turn is cut since
the turns get progressively shorter from the outside to
the inside of the core loop. This distance would not
change but the core would be non-symmetrical if the ref-
erence line crossed the yokes at an angle.

The method of making the third core parts illustrated
in the magnetic cores of Figs. 1 and 4 will now be de-
scribed in connection with Fig. 7. A comparison of Fig.
7 with Fig. 2 will disclose that the method of making the
third core parts is identical to the method already de-
scribed except as to the spacing of the cuts. In Fig. 7
the cuts on opposite sides of the lengthwise axis of the
core are spaced from each other by the distance W, and
they are equidistantly spaced from the center line of the
core by the distance of W/2 where W is equal to the
width of the laminar strips employed in making the core
halves 1 and 2. The left-hand core half 3’ of Fig. 7
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6
part 3 of Fig. 1, and the right-
hand core half 3" of Fig. 7 corresponds to the core
part 3" of Fig. 4. Obviously if the amount of overhang
at the ends of the core halves of Fig. 7 in alternate lami-
nations is made greater than the distance W the ends of
the third core parts will protrude through the opposite
side of the main core loops of the finished magnetic cores
which would make for waste material. If the amount of
overhang were less than the distance W then the butt
joints of the main core loops of the finished cors would
not be fully lapped. For this reason in comstructing the
third core parts of the finished cores the distance W in
Fig. 7 is selected to be equal to the width of the turns
of the main core loop of the finished core., Also, if the
final core is to be symmetrical the total transverse di-
mension of the core loop of Fig. 7 should be greater than
that of Fig. 2 by the distance of w/2.

Due to the cutting procedure employed the core part
3’ of Fig. 7 is not exactly identical to the core part 3’7,
For instance, in part 3’ the yoke portion of each half
turn is longer at one end than at the other whereas in
part 3" in each turn the yoke portions have equal lengths.
However, the two parts 3’ and 3'" are magnetic equiva-
lents, and the same is true of the core parts 1’ and 2’ of
Fig. 2. That is, either the left-hand or right-hand part
of Fig. 7 can be used equally well with the main core
loop of the finished magnetic core as illustrated by
Figs. 1 and 4.

The apparatus illustrated in Figs. 6 and 6A can be
used for cutting the core loop shown in Fig. 7. The
only change which needs to be made in the apparatus is
in the spacing of the cutting blades and the blocks. In
cutting the core leop indicated in Fig. 2 the cutting blades
and blocks were spaced with respect to each other by a
distance of W/4. 1In cutting the core loop illustrated in
Fig. 7 this distance will be increased to W/2.

In Fig. 8 is illustrated another form of my invention
wherein two strips are simultaneously spirally wound into
a closed magnetic core loop. The method of cutting is
identical to that employed in Figs. 2 and 7 except that
the two strips of the turns are simultaneously cut. In
the finished core the core halves will be shifted length-
wise with respect to each other by a distance equal to the
thickness of a core turn or twice the thickness of a strip
assuming that both strips have an equal thickness. That
is to say, in the final core instead of single laminations
being butt jointed and lapped, the core resulting from the
procedure outlined in Fig. 8 will have double lamina-
tions which are butt jointed and lapped.

Referring now to Fig. 9, illustrated therein is another
form of my invention which employs a single strip but
which employs a cutting procedure which will result in a
finished core having double butt jointed and double
lapped haif strips similar to that resulting from Fig. 8.
The cutting procedure of Fig. 9 is similar to that of Fig. 8
in the sense that each yoke portion of the core loop is
cut first twice on one side of the center line and then
twice on the other side of the center line. However, the
cutting procedure of Fig, 9 is different from that of
Fig. 8 in that as the turns of Fig. 9 are unwound and
cut first four cuts are made behind the notches or marks
on the turns and then four cuts are made ahead of the
notches or marks on the turns, whereas in Fig. 8 as a
two strip turn is unwound first two cuts are made ahead
of the notches or marks and then two cuts are made be-
hind the marks or notches and so on. This is also a point
of difference between the cutting procedure of Fig. 2 and
Fig. 9. However, all the cutting procedures of Figs. 2,
8 and 9 are identical in that when the turns are being
unwound, viewing a turn as comprising either a single
strip or two strips, the cuts are made in the sequence of
first an even number of cuts ahead of the notches or
marks and then an equal even number of cuts behind the
notches or marks and so on. Therefore, by the term
superposed spiral turns of continuous laminar magnetic

corresponds to the core
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core material is meant a magnetic core loop which is
made by winding a single strip of magnetic core mate-
rial or winding two or more strips of magnetic core ma-
terial” simultaneously. That is, a turn of continuous
lamidar core material may have one or more lamina=
tiohs. Of course in Figs. 2 and 8 the even number of
cuts in the turns consists of two cuts,” whereas in Fig. 9
the even number of cuts in the turns consists of four cuts.

After two annealed core loops have been unwound,
cut, and stacked into four half core loops the half turns
will occupy the same positions they had with respect to
each other as before unwinding' and cutting. Three - of
the-half core loops-can ‘then be assembled- into a finished
core in several ways.

The preferred way is'to work with a-single half turn
at a fime since if preformed’ electrical winding cylinders
are used the half turhs will' have to be laced through the
winding: cylifidérs: in* order to- link’ the core with the
electrical-coils. For instance, there will be an electrical
winding: cylinder' for each leg of the finished core.
Therefore; the three cylinders canbe first properly posi-
tiotied with respect to each-other and’each innermost half
turn of the three half core loops can then be laced and
butted together at their: corresponding ends. - Then the
same will bedone with each of the next innermost half
turns, and so on; until all of the half turns are laced and
bolted:together.

Another way is to work with several half turns at a
time from-each half core loop.  However, this will be a
Tittle more difficult-due to the increased number of pieces’
being ' simultaneously handled. Simultaneously working

with all the half turns will be still more difficult due to’

the still larger number of pieces and the necessity for
bending-the yokes so as'to get them through the winding
cylinders. However, working with several or all of the
half turns at a time may be practical when they are not
going to be laced through preformed electrical winding
cylinders but the electrical coils are going to be wound on
the corelégs ‘affer the core is finally assembled and
banded or otherwis¢ clamped. In fact, where the coils
are to be wound on the core it may be practical to assem-
ble the core by for instance moving the core part 3" of
Fig: 4 into_the main‘core loop 1, 2.

While there have been shown and described particular
embodiments-of the invention, it will be obvious to those
skilledin the -art that changes and: modifications may be
made without departing from the invention, and therefore,
it is‘ intended by the appended-claims to cover all such
changes and modifications: as wall- within the true spirit
and scope of the invention: .

What I claim as new and desire to secure by Letters
Patent of the United States is:

1. A method of manufacturing a three phase magnetic
core which has three generally C-shaped laminated core
parts  which are connected together at their correspond-
ing opposite ends in the form of a T, said method com-
prising’ forming" two' generally rectangular-shaped and
similar core loops which have a plurality of superposed
spiral turns of ‘contintious laminar ‘magnetic core material,
annealing -both core” loops, cutting the core material of
both core loops into generally half turns by progressively
making an-even number of cuts in said core material
along the length thereof alternately ahead and behind
of -the' parts of said core material which are aligned
with the: lengthwise - axis- of their respective - core loops,
said-cuts being made transverse to the length of said core
material; said cuts- being® made at a distance of: W/4

from-said’ aligned parts in-one of said core loops where’

W-is equal to the width of the other core loop and in
thé other core loop said distance being w/2 where wis
equal to-the width of said one core-loop, and alternately
butting:and lapping the opposite ends of the half turns

of -either half of ‘said-other -core loop- with the -opposite-

efidsof -the “half-turns of both halves of-said one core
loop-to form: a*butt lapped ~r-shaped -joint between- the
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corresponding opposite ends of said either and both core
loop halves which will have a thickness equal to the thick-
ness of said core loops.

2. A method of manufacturing three phase magnetic
cores which have three generally C-shapéd laminated
core parts which are connected together at their corre-
sponding opposite ends by a T-shaped butt lapped joint
which has a thickness equal to the thickness of said C-
shaped core parts, said method comprising forming three
generally rectangular-shaped and similar core loops which
have a plurality of superposed spiral turns of continuous
laminar magnetic core material which has a width of W,
annealing all the core loops, dividing all the core loops
into halves by cutting the core material thereof into gen-
erally half turns by progressively making an even number
of cufs in said core material along the length thereof
alternately ahead and behind of -the parts of said core
material which are aligned with the lengthwise axis of
their respective core loops, said cuts being made transverse
to the length of said core material, said cuts being made
at a distance of W/4 from said aligned parts in two
of said core loops and W/2 in the remaining core loop,
and alternately butting and lapping the opposite ends of
the half turns of different halves of said remaining core
loop with the opposite ends of the half turns of both
halves of a different one of said two core loops.

3. The method of claim 2, wherein said continuous
laminar magnetic core material consists of a single strip
of magnetic core material and said even number of cuts
is equal to two.

4. The method of claim 2, wherein said continuous
laminar magnetic core material consists of at least two
superposed strips of magnetic core material.

5. The method of claim 2, wherein said . continuous
laminar magnetic core material consists of 2 single strip
of magnetic material and said even number of cuts is
equal to" at least four.

6. A method of manufacturing a three phase magnetic
core which has three generally C-shaped laminated core
parts which are connected together at their correspond-
ing opposite ends in the form of a T, said method com-
prising forming two of said core parts by forming con-
finuous laminar magnetic core material into a generally
rectangular-shaped core loop having a plurality of super-
posed spiral turns, annealing the core loop, cutting said
core material into generally half turns of said core loop
by progressively making an even number of cuts in said
core material along the length thereof alternately ahead
and behind of the parts of said core material which are
aligned with the lengthwise axis of said core loop, said
cuts being made transverse to the length of said core
material, said cuts being made at a distance of W/4 from
said aligned parts where W is equal to the width of the
third of said three core parts, forming the third core part
by repeating said cutting procedure with a second am-
nealed core loop which is similar to the first core loop
but with the cuts being made at a distance of w/2 from
the lengthwise axis of said second core loop where w is
equal to the width of the first core loop, and alternately
butting and lapping the opposite ends of the half turns
of either half of the second core loop with the opposite
ends of the half turns of both halves of the first core
loop to form a butt lapped T-shaped joint between the
corresponding opposite ends of said either and both core
loop halves. )

7. A method of manufacturing a three phase magnetic
core which has three generally C-shaped laminated core
parts which are connected together at their correspond-
ing opposite ends in the form of a T, said method com-~
prising forming two of said core parts by forming con-
tinuous laminar magnetic core material into a generally
rectangular-shaped core loop having a plurality of super-
posed spiral turns, annealing the core loop, progressively
unwinding and cutting said core material into generally
half turns of said core loop by progressively making an
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even number of cuts in said core material along the length
thereof alternately ahead and behind of the parts of said
core material which were aligned with the lengthwise
axis of said core loop prior to said unwinding, said cuts
being made transverse to the length of said core mate-
rial, said cuts being made at a distance of W/4 from said
aligned parts where W is equal to the width of the third
of said three core parts, reassembling said half turns into
their original positions, spacing the resultant two halves
of said core loop from their original position with respect
to each other by a transverse distance of W/2 and a
lengthwise distance which is equal to the thickness of a
turn of said core loop, forming the third core part by
repeating said unwinding and cutting procedure with a
second annealed core loop which is similar to the first
core loop but with the cuts being made at a distance of
w/2 from the lengthwise axis of said second core loop
where w is equal to the width of the first core loop,
alternately butting and lapping the opposite ends of the
half turns of either one of the resultant halves of the
second core loop with the opposite ends of the half turns
of the spaced halves of the first core loop to form a butt
lapped T-shaped joint between the corresponding oppo-
site ends of said two and one resultant core loop halves.

8. A method of manufacturing a three phase magnetic
core which has three generally C-shaped laminated core
parts which are connected together at their correspond-
ing opposite ends in the form of a T, said method com-
prising forming two generally rectangular-shaped and
similar core loops which have a plurality of superposed
spiral turns of continuous laminar magnetic core material,
annealing both core loops, making marks which are
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aligned with the lengthwise axis of the core loops on
their respective turns of core material on both yokes of
the core loops, cutting the core material of both core
loops into generally half turng by progressively making
an even number of cuts in said core material along the
length thereof alternately ahead and behind successive
marks on said core material, said cuts being made trans-
verse to the length of said core material, said cuts being
made at a distance of W/4 from the marks in one of
the core loops where W is equal to the width of the
other core loop and in the other core loop said distance
being w/2 where w is equal to the width of said ope
core loop, and alternately butting and lapping the oppo-
site ends of the half turns of either half of said other
core loop with the opposite ends of the half turns of
both halves of said one core loop to form a butt lapped
T-shaped joint between the corresponding opposite ends
of said either and both core loop halves which will have
a thickness equal to the thickness of said core loops.

9. The method of claim 8, wherein said aligned marks
are made by forming a continuous groove on omne side
of the core loops along both yokes.
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