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1. 
My invention relates to laminated magnetic 

core structures for electrical induction apparatus 
Such as transformers and reactors, 
In the usual construction of magnetic cores, 

the laminations are cut or punched from rela- . 
tively large stock sheets which are produced by 
rolling from bars or billets of a suitable magnetic 
material, Such aS various Steel alloys, Such as 
Silicon steel or a magnetic nickel iron steel. It 
it known that the rolling process produces a 
grain structure in sheets which may extend in the 
direction in which the sheets have been rolled. 
It is further known that the path of least mag 
netic resistance of Such material is generally 
in the direction that the sheets have been rolled, 
though in certain types of steels the most favor 
able magnetic direction, in so far as low flux 
losses are concerned, may be at some angle with 
respect to the direction of rolling. Thus, it will 
be seen that for optimum results for magnetic 
cores it is desirable to cut the laminations from 
the sheets of magnetic material So that the core 
flux path is parallel with the path of least mag 
netic resistance, or parallel with the direction 
of rolling even at the corners. 
One common form of magnetic core consists 

of a stack of L shaped punchings, but it will 
be apparent that Such shapes cannot be punched 
as a single piece from a standard stock in such 
a manner that the most favorable magnetic direc 
tion extends parallel with the flux path in both 
parts of the punchings. This is due to the fact 
that the grain extends in the same direction 
throughout all parts of the stock while the two 
parts of the L shaped punchings are at right 
angles to each other. Another common form of 
a core consists of a rectangular core with adja 
cent laminations being stacked at right angles 
with respect to each other. While the most favor. 
able magnetic direction in this type of core may 
be made parallel with the direction of the flux 
path throughout the central portion of the lami 
nations, the core flux must cut CrOSSWise of the 
most favorable direction at the ends of the lami 
nations in traversing from One core leg to the 
next. Due to this croSSwise flow of flux at the 
corners of the core, relatively high losses occur 
at these points. 
One way of Overcoming the difficulties referred 

to above is to provide a core structure by wind 
ing a ribbon of Suitable magnetic steel so that 
all the flux Will pass parallel to the direction 
of rolling of the material or in the direction which 
has the least magnetic reluctance. Such a type 
of wound core has been found to be very success 
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2 
ful in the production of relatively small size 
transformers, which are called distribution trans 
formers in the trade. Due to various mechani 
cal difficulties, however, it has been less eco 
nomical to wind much larger sizes of ribbon sheet 
material so as to produce Sufficiently large cores 
for electric apparatus having a high kV.-a,. ca 
pacity. 
Another way of providing cores of laminated 

material in which the direction of flux path is 
along the line of least magnetic reluctance in 
the vicinity of the jointS is to assemble the lami 
nations, each corner of which has been cut on 
the diagonal, So as to provide a mitered joint at 
each of the corners. It Will be seen, however, 
that when each of the joints at the various cor 
ners of the rectangular core are coincident With 
the diagonal running from the inside corner to 
the outside corner, all of the joints will be in Sub 
stantial registry So that the poSSibility of gaps 
being formed at the joints for increasing the 
magnetic reluctance is appreciable, even though 
elaborate means are provided for clamping the 
magnetic laminations together. 
An improved arrangement for providing mi 

tered joints at the various corners of the assen 
bled laminations and for preventing separation 
at the joints is described and claimed in patent 
application S. N. 376,304, Granfield, filed Janu 
ary 28, 1941, and assigned to the same assignee as 
this present invention. In that application there 
is described a stacked laminated core formed of 
laminations which have staggered mitered butt 
joints with extensions and corresponding inden 
tations in the edges of the adjacent laminations, 
So as to prevent an appreciable gap from being 
formed at the butt joint. The various layers 
which are stacked to form the core are made 
up of similarly assembled laminations which are 
Oppositely arranged so as to stagger the joint 
between laminations between one layer and a 
contiguous layer. In this manner there will be 
a minimum of magnetic fux which will pass 
crosswise of the most favorable magnetic direc 
tion and due to the projections and correspond 
ing interfitting indentations which may extend 
in opposite directions for the adjacent joints of 
contiguous layers an overlapping Will be provided 
at the joints so as to Substantially preclude sep 
aration of the laminations of the assembled 
COe. 
There is also described in an application S. N. 

470,578 to Brand, filed concurrently herewith, 
and assigned to the same assignee as this pres 
ent invention, a corner construction which pro 
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vides a raininnurn of gagnetic reluctance at the 
corne's and which also provides overlap SO as 
to joinimize Separation of the stacks of the aS 
sembled core. In the construction of this copend 
ing application initiered butt joints are provided 
at the corners of each layer of lanninations, the 
joints between laminations of one layer being 
displaced Cr offset from the adjacent joint of 
a contiguous layer. The offsetting is obtained 
by cutting one edge of each of the laminations 
Cn a diagonal So that the joints Will be coin 
cident with the diagonal running from the inside 
to the outside corner of the asseinbled lamina 
tion S and cutting each of the other ends of the 
lamiinations with a mitered butt joint which is 
Gffset or displaced fron a diagonal running from 
the inside corner to the outside corner of the 
aSSembled laiminations. These latter joints are 
obtained by notching the corner or providing 
a first portion which is parallel with a longitu 
dinal axis of the assembled core and a second 
portion of a corner which is parallel with the 
diagonal. The lanitiatians are then stacked to 
proVide laye:'S and the layers are oppositely ar 
ranged so that the joints between laminations of 
One layer will be offset from joints between lami 
nations of a contiguous layer. Thus, a joint 
between laminations of one layer which is coin 
cident with the diagonal will be adjacent to but 
staggered from a joint of the adjacent or con 
tiguous layer which is offset from the diagonal, 
An object of my invention is therefore to pro 

Wide an in proved corner construction between 
laminations to form a core of the type described 
in the above-mentioned Brand application. 
Another object of my invention is to provide a, 

new and improved magnetic core stack of 
punched laminations which has a minimum of 
electrical power loss throughout the magnetic 
circuit. 
A further object of my invention is to provide a 

neV7 and improved core construction Which is 
simple in Construction, economical to manufac 
ture, and efficient in operation. 

Further objects and advantages of my inven. 
tio:h Will become apparent from the following 
description referring to the accompanying draw 
ings, and the features of novelty which charac 
terize n)y invention will be pointed out with par. 
ticularity in the claims annexed to and forming 
a part of this specification. 

In the drawings Fig. 1 is an exploded perspec 
tive view of a laminated core comprising a plu 
rality of layers of laminations formed according 
to an embodiment of my invention, FigS. 2 and 
3 illustrate curves which will be employed in the 
description of my invention; iig. 4 illustrates a 
method by which the laminations employed in 
the core of Fig. 1 may be cut from a single strip 
with no loss; Fig. 5 is an exploded perspective view 
of a three-legged core which is provided with an 
embodiment of my invention; Fig. 6 illustrates a 
method by which some of the laminations em 
ployed in the core of Fig. 5 may be cut from a 
sixngle strip of magnetic material with a minimum 
of Waste; Fig. 7 is an exploded perspective view 
illustrating a modification of the three phase 
core of Fig. 5, and Fig. 8 illustrates a method by 
which some of the laminations employed in the 
construction of Fig. 7 may be cut from a strip of 
r)agnetic material with a minimum of Waste. 

in Fig. of the drawings I have illustrated a 
magnetic core construction including a plurality 
of assembled laminations to form layers of lami 
nations. The assembled core includes a layer 
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4. 
) having leg sheets and 2 and yoke sheets 
3 and 3. As has already been stated when 
laninations are punched. With edges Which are 
coinciderat with a diagonal running from an in 
Side corner to ain outside corner of the assemi 
bled lamination the joints will be in registry and 
thus there is a possibility of the adjacent lamina 
tions of each layer pulling apart to form gaps at 
the jointS which will greatly increase the mag 
netic reiuctance of this circuit. It is therefore 
desirable to stagger the joints and still provide a 
mittered butt, joint which type of joint produces 
a minimum of magnetic reluctance at the joint or 
corner as it provides a minimum of distance in 
Which the flux need pass croSSwise of the most 
favorable laagnetic direction. 
One Way of accomplishing this, as described 

and claimed in the above-mentioned Brand ap 
plication, is to provide butt joints which are co 
incident with the diagonal and butt joints in 
which the major portion thereof is offset but still 
parallel to the diagonal running from the inside 
corner to the Outside corner of the assembled 
laimination. With Such a construction an over 
lapping Will be provided When stacks of lamina 
tions are oppositely arranged and a relatively 
short distance Will be provided at the corners at 
the Overlapping in which the flux must pass cross 
wise of the grain. I have found another ar 
rangement of providing overlap and producing a 
minimun of magnetic path at the corners in 
Which the flux must pass crosswise of the grain 
at the corne's may be produced by so forming 
the laminations tilat each of the mitered butt 
jointS at the corners will be offset from an adjar 
cent diagonal running from the inside corner to 
the outside corner of the assembled lamination. 
With this construction each of the offsets may 
be closer to the diagonal and still provide a suffi 
cient overlap than With the construction where 
all the overlap is provided by displacing the gap 
On Oile side only of the diagonal. Thus, in Fig. 1 
I have illustrated a core construction including 
a layer 3 having laninations , 2, 3 and 4, 
each of the laminations being provided with a 
broken line joint the major portion thereof being 
parallel with the diagonal running from the in 
side corner to the Outside corner of the assembled 
laminaticns. Thus, one edge of the lamination 
has an edge Surface 5 which is parallel with a 
lateral axis of the assembled core or perpendicu 
lar to the axis of the lamination, and a second 
edge portion 6 which is parallel with the adja 
cert diagonal running from the inside corner f7 
to an outside corner 8 of the assembled lamina 
tions. In like manner the opposite end of the 
lamination has an edge portion 9 parallel with 
the lateral axis of the assembled lamination and 
a second portion 20 which is offset but parallel 
to the adjacent diagonal running from the inside 
corner to the outside corner of the assembled lam 
ination. The adjacent end of the lamination 3 is 
so constructed as to snugly fit the broken line 
joints, the lamination 3 having an end portion 
2 which is parallel with the lateral axis of the 
assembled laminations or parallel to the axis of 
the lamination 3, and a second portion 22 which 
is parallel with a diagonal running from the in 
side corner to the outside corner. Thus, the 
portions of the joint which are parallel with the 
diagonal are offset from the diagonal by an 
a;Yount proportional to the distance of the off 
set portions 9 and 5 or notch 2. In order to 
provide a corner for the assembled laminations 
which is offset from the portion 29 of the lami 
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nation it will be seen that the edge portion 
of the lamination 13 has a short portion 23 which 
extends parallel With the longitudinal axis of 
the core before the corner is formed. It Will be 
Seen that the opposite end of the lamination 3 
is similarly formed and therefore has a surface 
portion 24 to provide a joint which is parallel 
With the lateral axis of the assembled lamina 
tions, and a second portion 25 which is parallel 
and offset from the adjacent diagonal running 
from the inside corner to the outside corner of 
the assembled laminations. It will also be seen 
that the lamination 2 is a duplicate or equiva 
lent to the lamination , while the lamination 
4 is a duplicate of the lamination 3. 
In Order to provide a staggering of the joints 

between the layer 0 and an adjacent layer 30 
the laminations which form the layer 30 are 
formed of laminations 3, 32, 33, and 34. Since, 
in the Construction as illustrated in Fig. 1, the 
lamination 3 of layer 30 is placed at right angles 
to the lamination 3 of layer 0, the mitered butt 
joint between the laminations 3 and 33 is placed 
On the side of a diagonal opposite to the joint 
formed by the edges 20 and 22, by forming the 
ends of the lamination 3 Similar to the ends of 
the lamination 3. Thus, the lamination 3 has 
an edge portion 35 Which is parallel with the 
longitudinal axis of the assembled lamination. Or 
parallel with the axis of the lamination 3, and 
a second portion 36 which is parallel with the 
adjacent diagonal running from an inside cor 
ner 3 to an outside corner 38 of the assembled 
laminations. In like manner the opposite end 
of the lamination 3 is formed with an edge por 
tion 39 which is parallel with the longitudinal 
axis of the assembled laminations and a second 
portion 40 which is parallel but offset from the 
diagonal running from an inside corner 4 to 
an outside corner 42 of the assembled lamina 
tions. With this construction it Will be noted 
that the edge portions 20 and 22 will be on One 
side of the adjacent diagonal while the edge por 
tion 40 Will be on the opposite side of a diagonal. 
This is obtained since the offset portions 9 and 
2 at adjacent Corners Of the contiguous lami 
nations are parallel With the lateral axis of the 
assembled core, while the edge portion 39 is 
parallel with the longitudinal axis of the core. 
It will be seen that the lamination 33 has an 
edge portion 43 Which is parallel with the longi 
tudinal axis of the assenbled laminations and 
a second portion A4. Which is parallel. With the 
diagonal. Furthermore, the opposite end of the 
lamination 33 has a portion 45 which is parallel 
with the longitudinal axis of the assembled lam 
inations and a second portion 46 Which is parallel 
with the diagonal. It will be apparent that the 
lamination 32 is an equivalent to the lamination 
3 While the amination 34 is an equivalent to 
the lamination 33. 

It Will be seen in view of the above that When 
a layer is assimbled contiguously with a layer 
30, the joints at corners of the contiguous lam 
inations will be symmetrically disposed on oppo 
site sides of the adjacent diagonal running from 
the inside corner to the Outside corner. Thus an 
overlapping is provided with a minimum of flux 
path being provided which is at an angle or 
crosswise to the line of lowest magnetic resist 
aCe 

I have illustrated in Fig. 2 a comparison be 
tween the magnetic characteristics of my im 
proved corner construction and the conventional 
construction having rectangular corners which 

6 
are overlapped. Thus, in Fig. 2 I have plotted on 
the abscissa, axis per cent loss and on the ordi 
nate axis per cent flux density. Curve 50 rep 
resents the loss in the corners of the conven 

5 tional core made with rectangular sheets stacked 
With Overlapping corners while curve 5 repre 
Sents the characteristics of my improved corner 
Construction. In Fig. 3 I have illustrated the 
exciting current in which per cent exciting cur 
rent is plotted as abscissa, and per cent flux den. 
sity on the Ordinate axis. Curve 52 represents 
the characteristics of an entire conventional core 
having rectangular overlapping corners while 
Curve 54 represents the characteristics of the en 
tire core formed with my improved joint con 
Struction, 
My improved corner construction not only pro 

duces a core which is very efficient magnetically 
but it also produces a core which may be effi 
ciently manufactured by punching out the vari 
OuS laminations from a single sheet of magnetic 
material having the proper flux orientation. 
Thus, in Fig. 4 I have illustrated a strip of mag. 
netic material 60 from which all the laminations 

25 may be formed by punchings simultaneously with 
two different dies and I have marked the punch 
ings to show that the laminations fit together 
S0 that they may be punched from the ribbon 
6. With no waste. 

In WieW of the above it will be seen that I have 
provided an assembled core formed of various 
aSSembled layers which have a minimum of mag 
netic reluctance at the corners. Furthermore, 
the various laminations may be formed from strip 
material having a single width and may be 
punched With only two different dies or with one 
die if the steel is reversed for making alternate 
cuts. Furthermore, the ends of all similar punch 
ings are similar and the laminations may be cut 

40 Without Waste. 
It is to be understood that my invention has 

application for a core having any suitable number 
of punchings in each layer, and in Fig. 5 I have 
illustrated a core having three legs which has 
particular application to a three phase electrical 
'apparatuS. The illustrated construction includes 
a layer 6 including three leg sheets and four yoke 
SheetS Which are so punched that the adjacent 
butt joints between laminations of contiguous 

50 layers may be displaced on opposite sides of a 
diagonal running from an inside corner to an out 
Side corner of the assembled Ianniinations or some 
joints are displaced on the leg side and Some on 
the yoke side of the adjacent diagonal between 

55 inner and outer ends of the corner. Thus the 
layer 60 includes a leg sheet 6, one end having 
an edge Surface or notch 62 which is parallel with 
a lateral axis of the assembled laminations and a 
Second edge portion 63 which is parallel but Offset 
from an adjacent diagonal running from an in 
side corner 64 to an outside corner 65 of the as 
Sembled laminations. A cooperating yoke sheet 
66 has a straight or extending portion 67 which 
cooperates With the portion 62 of the leg sheet 

65 and a second portion 68 which cooperates with 
the edge portion 63 of the leg sheet, 6. Similarly, 
a yoke sheet 69 is provided which is an equivalent 
to the yoke sheet 66 and includes a portion 7) 
which cooperates with a notched portion of the 

70 leg sheet 6, both of which are parallel with the 
lateral axis Of the aSSembled laminations. The 
remainder of the substantially mitered butt joint 
is provided by a surface 72 of the lamination 69 
and a surface 73 of the leg sheet 6 , both of 

75 which are parallel and offset from a diagonal run 
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ning between the corners of the assembled lam 
inations. The Offsetting of the joints at the ends 
of the other Outer leg sheet 97 is provided by pro 
viding the extensions in the leg sheet 97 instead 
of in the yoke sheet, as is done on the opposite 
side. Thus, the leg sheet 97 is provided with an 
extension 4 or a portion parallel. With the lon 
gitudinal axis of the assembled lamination, and a 
second portion 5 which is parallel and offset from 
the adjacent diagonal. Cooperating with these 
corner surfaces there is provided a yoke sheet 
having a portion which is parallel with the 
longitudinal axis of the assembled laminations 
and a second portion 23 which mates with the 
edge portion 5 of the leg sheet 9. 
yoke sheet 9 is provided which has a similar con 
figuration as the yoke sheet 6 and includes an 
edge portion 23 which nates with an edge por 
tion 8 of the leg sheet 91. The yoke sheet 79 
is also provided With an edge portion 33 Which 
cooperates with an edge portion 83 of the leg 
sheet, these latter portions being parallel and off 
set from the adjacent diagonal. The opposite 
end of the yoke sheet 79 is provided with an edge 
mating surface portion 34 which is also parallel 
with the longitudinal 2Xis and a second portion 
85 which runs diagonally at a suitable angle such 
as 45 degrees from the edge portion 84. In like 
manner a similar end of the yoke sheet it is 
provided with an edge portion 88 Which is par 
allel with the longitudinal axis of the assembled 
lamination and a second portion 3 which ruins 
diagonally at a suitable angle or 45 degrees from 
the edge portion 23. Cooperating With the edges 
of the yoke sheets there is provided edges of a 
center leg sheet 88 and edges of the yoke sheets 
66 and 69. Thus the leg sheet, 38 is provided 
with an edge portion 89 which nates With the 
portion 84 of the yoke sheet 79 and a second por 
tion 90 which mates with a part of the diagonally 
extending edge 35. The remainder of the edge 
85 cooperates with an edge 9 of the yoke sheet 
69. Another angular edge portion 32 of the yoke 
sheet 69 cooperates with a similar angularly ex 
tending edge portion 83 of the leg sheet 88. The 
angularly extending edge 93 is offset by providing 
another edge portion 94 of the leg 88 which is 
parallel with the lateral axis of the assembled 
lamination. A similar edge portion 95 is pro 
vided on the yoke sheet, 63 which mates With the 
edge portion 943. A similar joint is provided at 
the other end of the leg sheet, 33 between the 
yoke sheets 86 and 75. It will therefore be seen 
that when stacking a, layer of laminations 95 
which is composed of laminations similar to that 
forming a layer C9 but laterally reversed, the ad 
jacent joints between contiguous laminations Will 
be on opposite sides of the adjacent diagonal run 
ning between corresponding inside and Outside 
corners Of the assembled laminations. 
In the construction illustrated in Fig. 5 it will 

be seen that the joints at either end of the leg 
sheet 6 are on the leg sheet side of the diagonal 
while the joints on either end of the leg sheet 97 
are on the yoke side of the diagonal of the assen 
bled laminations. However, it is to be under 
stood that the joints of the laminations may all 
be staggered on one side or they may be staggered 
On either of the sides of the diagonals between 
the corners of the assembled laminations as is 
convenient. 
In Fig. 6 I have illustrated how all the lamina 

tions with the exception of the center leg sheet 
88 may be punched from a single ribbon of steel 
with a minimum of Waste. It will be seen that 

Sirnilarly a 
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8 
the Only Waste is a small triangular piece which 
must be removed from the ends of the yoke sheets 
69 and 69 so that, they will have the suitable W 
shape to cooperate With the ends of the center 
leg and adjacent yoke sheets. The center leg 88 
may be formed by cutting a triangularly shaped 
piece from sheets having the shape of the leg 
sheets 6 and 9. 
In Fig. 7 I have illustrated a modification of 

a three legged core design which may be either 
employed as a three phase core or since the cen 
ter leg is about double the width of the two outer 
legs it may be advantageously used as a three 
legged single phase core. The construction in 
cludes a layer of laminations fo) having three 
leg sheets and four yoke sheets, the staggering 
of joints being provided by an adjacent layer 
Of composed of laminations similar to those 

that make up layer 00 except being laterally 
reversed. The layer 00 includes a leg sheet 
02 having an edge or notch 3 which is paral 

lel with a lateral axis of the assembled lamina 
tions and a second portion 04 which is parallel 
to but offset from a diagonal running between 
the adjacent corners of the assembled lamina 
tion. The adjacent yoke sheet 05 has an edge 
or extending portion 06 which cooperates with 
the notch i3 and a second portion 07 Which 
cooperates with the diagonal portion 04 of the 
leg sheet (2. The opposite end of the leg sheet 
A 32 is similarly formed with an edge portion or 
notch 38 which is parallel with the lateral axis 
of the assenbled laminations and a second por 
tion 09 which runs diagonally from the portion 
08 and parallel and offset from the diagonal 
running between the corners of the assembled 
laminations. In like manner a yoke sheet lo 
is provided with a portion which mates the 
portion (8 and a diagonal portion i 2 which 
cooperates with the portion io9. The other outer 
leg sheet 3 is provided with an extending por 
tion 4 which is parallei with the longitudinal 
axis of the assembled laminations and a second 
portion 5 which runs diagonally and offset from 
the diagonal running between the corners. Simi 
larly a yoke sheet 6 is provided With an edge 
portion or notch f which cooperates with the 
edge portion and a second portion 8 which 
cooperates with the portion 5. The opposite 
end of the leg sheet 3 is also provided with a 
joining surface including portions 9 and 20 
and an adjacent yoke sheet 2 f has a notched 
portion 22 which cooperates with the edge 9 
and a portion 23 which cooperates with the 
edge portion f 22. A center leg 24 is provided 
having an extending portion 25 which cooper 
ates with a similarly shaped notch portion 26 
of the yoke sheet f2 which runs parallel with 
the longitudinal axis of the assembled lamina 
tions and a diagonally extending portion 27 
which cooperates with the portion 28 of the 
yoke sheet f2. The Saline end of the center 
leg 24 is provided With a diagonal cut portion 
30 and a notch portion f3, which is parallel 
With the lateral axis of the assembled lamina 
tions. Cooperating with these two surfaces is a 
diagonally running portion 32 of the adjacent 
yoke sheet () and a portion 33 which runs par 
allel with the lateral axis of the assembled lami 
nations. So that the yoke sheet i O may be cut 
from a ribbon sheet without a minimum waste a 
corner may be cut off as is shown at 34. The 
upper end of the leg sheet 24 and the cooperat 
ing ends of the yoke sheets 5 and is are 
similarly formed, 
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Since all the laminations except the center leg 
sheet 24 are of similar width they may all be 
punched from a similar ribbon of steel and in 
Fig. 8 I have illustrated how all the laminations 
except the center leg 24 may be cut from a 
single ribbon of steel with no Waste and I have 
illustrated by similar numerals how the various 
ends of the laminations fit together with no 
Waste. 
Although I have shown and described particul 

lar embodiments of my invention, I do not de 
sire to be limited to the particular embodiments 
described, and I intend in the appended claims 
to cover all modifications which do not depart 
from the spirit and scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent Of the United States is: 
1. A magnetic core comprising a plurality of 

layers of assembled laminations formed length 
wise from strip material having the most favor 
able magnetic direction lengthwise of the Strip, 
said layers including at least four assembled lami 
nations With diagonal butt joints at adjacent 
ends, said layers having at least two dissimilar 
symmetrical laminations with each of said lami 
nations having edge surfaces in six planes, edge 
Surfaces in four of said planes forming the edges 
for said butt joints of Said laminations. 

2. A magnetic core comprising a plurality of 
layers of assembled laminations formed length 
Wise from strip material having the most favor 
able magnetic direction length Wise of the strio, 
adjacent laminations of each layer having Sub 
stantially mitered butt joints between ends so 
that a minimum of flux passing from one lami 
nation to another will pass croSSWise of the most 
favorable magnetic direction, said core structure 
comprising three leg members and yoke members 
connecting the ends of said leg members form 
ing a substantially rectangular core having two 
substantially rectangular windows, said mitered 
butt joints at the corners between said outer leg 
and yoke members of said core structure being 
offset from an adjacent diagonal running from 
the inside corners to the outside corners of the 
assembled laminations, said adjacent joints be 
tween adjacent laminations of contiguous layers 
being offset on opposite sides of said adjacent 
diagonal so as to provide overlapping between 
adjacent laminations of contiguous layers at said 
joints. 

3. A magnetic core comprising a plurality of 
layers of assembled laminations formed length 
wise from strip material having the most favor 
able magnetic direction lengthwise of the strip, 
adjacent laminations of each layer having sub 
stantially mitered butt joints between ends so 
that a minimum of flux passing from One lami 
nation to another will pass crosswise of the most 
favorable imagnetic direction, said core stric 
ture comprising three leg members and yoke mem 
bers connecting the ends of Said leg menbers 
forming a substantially rectangular core hav. 
ing two substantially rectangular windows, said 
mittered butt joints at the corners between said 
Outer leg and yoke members of Said core struc 
ture being offset from an adjacent diagonal run 
ning from the inside corners to the outside cor 
ners of the assembled laminations, some of said 
joints being offset on the leg side of said adja 
cent diagonal and some of said joints being off 
Set on the yoke side of said diagonal. 

4. A laminated magnetic core having at least 
four punchings of magnetic strip material per 
layer, the two ends of each punching consisting 

10 

5 

20 

3. 5 

45 

50 

55 

60 

65 

70 

75 

10 
of a major portion at an angle of forty-five de 
grees With the lengthwise dimension of the 
punching and a minor portion perpendicular to 
the lengthwise dimension of the punching, the 
tWO perpendicular minor portions at the opposite 
ends of each punching being adjacent the same 
Side of the punching. 

5. A laminated magnetic core having at least 
four punchings Of magnetic strip material per 
layer, the two ends of each punching consisting 
of a major bias cut portion and a minor portion 
cut perpendicular to the lengthwise dimension 
Of the punching, the two perpendicular minor 
portions at the opposite ends of each punching 
heing adjacent the same side of the punching. 

6. A punching for a mitered joint magnetic 
Core, said punching having straight sides parallel 
with its lengthwise dimension and broken line 
ends, each broken line end comprising a minor 
portion perpendicular to the lengthwise dimen 
Sion of the punching and a major portion mak 
ing an angle of forty-five degrees with the 
lengthwise dimension of the punching, said per 
pendicular minor portions extending for equal 
distances from the same Side of Said punching, 
Said forty-five degree major portions being per 
pendicular to each other. 

7. A punching for a mitered joint magnetic 
core, said punching having straight sides par 
allel with its lengthWise dimension and broken 
ine ends, each broken line end including a minor 
portion perpendicular to the lengthwise dimen 
Sion of the punching, said perpendicular minor 
portions eXtending for equal distances from the 
same side of Said punching. 

8. A Stacked lamination core having generally 
mittered butt joints in each layer which joints are 
staggered in adjacent, layers, each layer compris 
ing a plurality of punchings having straight sides 
parallel With their lengthwise dimension and 
having broken line ends, each broken line end 
comprising a minor portion perpendicular to the 
lengthwise dimension of the punching, said per 
pendicular minor portions extending for equal 
distances from the same side of said punching. 

9. A stacked rectangular magnetic core com 
posed of two different kinds of leg punchings and 
two different kinds of yoke punchings, said 
punchings all being of equal width with ends 
which are generally bias cut, odd-numbered 
lamination layers of said core each comprising 
tWO leg punchings of the same kind and two 
yoke punchings of the said kind, even-numbered 
lamination layers each comprising two of the 
Other kind of leg punchings and two of the other 
kind of yoke punchings. 

10. A stacked rectangular magnetic core com 
posed of two different kinds of leg punchings and 
tWo different kinds of yoke punchings, said 
punchings all being of equal width with ends 
Which are generally bias cut, odd-numbered lam 
ination layers of said core each comprising two 
leg punchings of the same kind and two yoke 
punchings of the same kind, even-numbered lam 
ination layers each comprising two of the other 
kind of leg punchings and two of the other kind 
of yoke punchings, one kind of leg punching be 
ing identical except, for length. With one kind of 
yoke punching and the other kind of leg punch 
ing being identical except for length with the 
other kind of yoke punching. 

11. A stacked rectangular magnetic core com 
posed of tWO different kinds of leg punchings and 
two different kinds of yoke punchings, said 
punchings all being of equal Width. With ends 
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which are generally bias cut, Odd-numbered lam 
ination layers of said core each comprising tWO 
leg punchings of the same kind and two yoke 
punchings of the same kind, even-numbered lam 
ination layers each comprising two of the other 
kind of leg punchings and two of the other kind 
of yoke punchings, one kind of leg punching be 
ing identical except for length. With one kind of 
yoke punching and the other kind of leg punch 
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ing being identical except for length with the l0 
other kind of yoke punching, the leg and yoke 
punchings in each layer being different in shape 
as well as in length. 

12. A laminated overlapping mitered joint 
magnetic core having at least four magnetic lis 
punchings per lamination layer, each of the mag 
netic punchings being Symmetrical about an 
imaginary bisector perpendicular to the length 
of the punching. 

13. A three-legged magnetic core consisting of 
stacked lamination layers, each layer comprising 
seven I type punchings of which three are leg 
punchings and four are yoke punchings, all of 
said punchings having generally bias cut ends 

() 

Which are interfitted to form generally mitered 25 
butt joints in each layer, all of said yoke punch 
ings and at least the two Cutside leg punchings 
being of equal Width. 

14. A three-legged magnetic core consisting of 
stacked lamination layers, each layer comprising 30 
seven I type punchings of which three are leg 
punchings and four are yoke punchings, all of 
said punchings having generally bias cut ends 
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which are interfitted to form generally mitered 
butt joints in each layer, all of said yoke punch 
ings and at east the two outside leg punchings 
being of equal width, the center leg punching be 
ing substantially twice as Wide as the other 
punchings. 

15. A single phase shell type laminated core 
having a central Winding leg and oppositely ex 
tending yoke portions which are substantially 
narrower than the winding leg, said core being 
made of straight magnetic pieces in each lanina 
tion layer, each piece having a most favorable 
magnetic direction coinciding with its length, the 
ends of said pieces being generally bias cut to 
form mitered butt joints therebetween, said 
mitered joints being offset from each other in 
successive layers so as to form overlapping 
mitered core joints. 

16. A Single phase Shell type laiminated core 
having a central leg portion of twice the area of 
its two oppositely extending yoke portions, said 
COre being made of an equal number of Straight 
magnetic pieces in each lanination layer, each 
piece having a most favorable magnetic direction 
coinciding with its length, the ends of said pieces 
being generally bias cut to form mitered butt 
joints therebetween, said mitered joints being off 
Set from each other in successive layers so as to 
form Overlapping mitered core joints in which the 
Core flux Will be substantially parallel with the 
most favorable magnetic direction of the pieces. 
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