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SQUARE CORNER JOINT CORE 
Gareth G. Somerville, Pittsfield, Mass, assignor 

to General Electric Company, a corporation of 
New York 

Application December 17, 1949, Serial No. 133,627 
Clain. 

This invention relates to stationary electrical 
induction apparatus and more particularly to the 
construction of magnetic cores for Such appara 
tuS. 

In the construction of laminated magnetic 
cores from strip magnetic material, Such as 
rolled silicon steel, for example, it is common 
practice to stack a plurality of strips which have 
been cut to the necessary lengths, and then to 
bend the strips into a closed loop to form the 
core section. Due to this construction, the Outer 
corners of the core are rounded in shape. An 
example of the type of magnetic core construction 
just described will be found in my copending 
application, Serial No. 655,961, filed March 21, 
1946, and assigned to the same assignee as the 
present invention, which is now Patent No. 
2,548,628. 

It has been found that particularly in the case 
of very large capacity transformers the curved 
outer corners of magnetic cores formed of Strip 
magnetic material are sometimes not sufficiently 
strong to support the heavy Weight upon then, 
particularly under the strain of Shipment. 
An object of this invention is to provide a new 

and improved magnetic core construction for a 
stationary electrical induction apparatus. 
A further object of this invention is to provide 

a new and improved corner construction foi? 
laminated magnetic cores of Stationary electrical 
induction apparatus. 
In accordance with these objectives, this in 

vention provides a magnetic core construction 
in which the corners of each of the respective 
lamination layers are formed of L-shaped right 
angle laminar insert members in a predeterimined 
stepped arrangement which gives increased 
mechanical strength to the corners of the 
magnetic core. In a modified form of my in 
vention, I provide laminated yoke members hav 
ing right-angle corner bends rather than using 
corner insert members. 
The features of this invention which I believe 

to be novel are set forth with particularity in the 
appended claim. My invention itself, however, 
both as to its organization and use, together with 
further objects and advantages thereof, may 
best be understood by reference to the follow 
ing description taken in connection. With the ac 
companying drawing, in which Fig. 1 represents 
a front elevation view of a magnetic core con 
prising two magnetic Sections each of which is 
assembled in accordance with my invention; Fig. 
2 represents an enlarged view of one of the Sec 
tions of Fig.1 to show the details of my insert 
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Corner construction; Fig. 3 represents a front ele 
Vation of a modified type of magnetic core con 
Struction in accordance With my invention in 
Which the individual yoke laminations are bent 
at right angles at the corners of the core in 
Stead of using insert members; Fig. 4 is a dis 
aSSembled View of the COre of Fig. 3 to illustrate 
more clearly the interleaved laminated structure; 
While Fig. 5 uses a modified joint pattern in 
Which all of the leg laminations are of the same 
length. 

Referring now to the drawing and more par 
ticularly to Fig. 1, there is shown a magnetic core 

comprising two hollow rectangular core sec 
tions 2 and 3. In the WieW ShoWn in the draw 
ing, the right-hand Side of rectangular core sec 
tion 2 abuts against the left-hand side of rec 
tangular core Section 3, and these two sides, 
Which have been numbered 4 and 5, respectively, 
together constitute the center Winding leg of the 
Composite magnetic Core Which results from 
placing core Sections 2 and 3 in abutting rela 
tion. An electrical Winding 6 may be placed 
about the composite center leg, as indicated by 
the dotted lines Surrounding the composite cen 
ter leg. The Outer legs of core sections 2 and 3 
are indicated at 7 and 8, respectively. Legs 4 and 

of core Section 2 are connected by upper and 
lower yoke members 9 and 10, respectively, while 
legs 5 and 8 of core Section 3 are connected by 
upper and lower yoke members and 2, re 
Spectively. 

Referring noW to Fig. 2, which shows an en 
larged view of core section 2, it will be noted 
that the corners of the individual lamination 
layers are formed by Special right-angle insert 
laminations in a manner which will be herein 
after more fully described. 
In accordance With my invention, the lamina 

tions of yokes 9 and 0 of core section 2 are joined 
to the laminations of legs 4 and 7 by L-shaped 
right-angle insert members, one of which is 
shown in detail at 3. I arrange the L-shaped 
right-angle insert members in a stepped sequence 
in which the general pattern comprises having a 
first laminated layer in which no right-angle in 
SertS are used and Succeeding layers having 
right-angle projections with progressive changes 
of length for a predetermined number of steps 
after which the sequence is repeated again. 
While my insert members change in length with 
in the Sequence, becoming progressively longer 
or shorter, as the case may be, corresponding 
insert members for repeated sequences are al 
Ways of the same length. Thus, for example, the 
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insert lamination comprising the third step in 
my pattern is always of the Same length. As a 
result, the leg laminations become increasingly 
longer in progressing toward the Outer edge of 
the COre. 
In the embodiment of my invention shown in 

Fig. 2, by Way of example, i? have arranged 
L-shaped right-angle insert members 3 in a C 
cordance with a four-step pattern, which pattern 
is repeated a plurality of times, depending upon 
the number of laminations used in building up 
the core. However, it will be understood that 
the use of right-angle insert members in accord 
ance With my invention is not restricted to a 
four-step pattern but may be used equally Well 
with patterns having a different number of StepS. 
In the first step of the four-step pattern, as 

seen in Fig. 2, the right-angle insert members 
are not used. It will be seen that lamination g, 
the bottom most lamination of yoke 9, that is, the 
lamination hearest, to the hollow center or Win 
dow of the core, extends all the way across the 
width of the core window and is butt-jointed to 
the innermost lamination 5 of leg 4. The other 
end of lamination 3, that is, the left-hand end 
with respect to the view shown in Fig. 2, is butt 
jointed to the top edge of lamination 6, which 
is the innermost lamination of core leg . The 
arrangement of laminations A, 5 and is with 
respect to one another may be designated as Step 
One in the four-step joint arrangement illustrated 
in Fig. 2. That is, the first step in my four-step 
sequence comprises having a yoke lamination, 
Such as lamination 4, extend all the Way acroSS 
the Window Width, being butt-jointed at each end 
to a leg lamination. It should be noted that in 
forming butt joints on opposite sides of the core 
window, leg lamination 5 extends to the top 
of yoke lamination 4 on the right-hand side of 
the core window, whereas leg lamination 6 ex 
tends to the botton surface of the yoke lamina 
tion 4 On the left-hand side of the core Window. 
The second, third and fourth steps of my four 

Step joint arrangement, which I have shown by 
Way of example, utilize L-shaped right-angle in 
Sert members to join the respective yoke and 
leg laminations, with a right-angle insert inem 
ber being used to join each end of the appropriate 
yoke laminations to the corresponding leg lami 
nations. Thus, right-angle insert members , 
8 and 9, respectively, are used on the left-hand 

side of the core, and right-angle insert members 
20, 2 and 22 are used on the right-hand side of 
the core. These right-angle insert members are 
Of the Sane width as the laminations which con 
Stitute the yoke and leg members and are ar 
ranged in such manner that their sides form a 
stepped arrangement. In accordance with this 
Stepped arrangement, right-angle insert lami 
nations 7, 8 and 9 become progressively shorter 
in the yoke section of the core and progressively 
longer in the leg section of the core. That is, 
the respective sides of right-angle laminations 
| 7, 8 and 9 which are butt-jointed to the cor 
responding laminations of yoke 9 becomes pro 
gressively shorter while the sides of these same 
insert laminations f, 8 and 9 which are butt 
jointed to the laminations of leg become pro 
gressively longer. This four-step sequence just 
described is repeated a plurality of times on the 
left-hand side of the core, as viewed in Fig. 2, 
the number of repetitions depending upon the 
number of laminated layers used in the core. 
A stepping pattern almost opposite to that 
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4. 
is used on the right-hand side of the core. While 
the first Step of the sequence is the same in that 
botton lamination 4 extends all the way across 
the core Window and is butt-jointed to innermost 
lanaination 5 of core leg 4, insert laminations 
2, 23 and 2 become progressively longer in the 
yoke portion of the core and progressively shorter 
in the leg portion of the core. 
The joint construction at the opposite end of 

the core between yoke and legs 4 and 7, re 
Spectively, is not shown in Fig. 2 but is similar 
to that shown for the upper portion of the core. 
The Order of stepping of the joints at the lower 
end of the core may be the same as that at the 
upper end of the Sarine core side, or the order of 
Stepping may be reversed from that of the upper 
end of the Same core side. In the latter case, 
diagonally opposite corners of the core would 
have the same joint pattern. 
Referring now to Figs. 3 and 4, there is shown 

therein a modified form of my invention in which 
instead of using short right-angle insert pieces 
to join the yoke and leg laminations, as shown 
in Figs. 1 and 2, I instead bend the yoke lamina 
tions at the corners into right angles and join 
these right-angle yoke laminations to the corre 
Sponding leg laminations. Furthermore, I ar 
range these bent yoke laminations in a stepped 
sequence in a manner which gives maximum 
mechanical Strength to the composite core joints. 
In accordance with my invention, I arrange 
Stacked yoke laminations in a stepped sequence 
in which the general pattern includes a first 
laminated layer having a single yoke lamination 
which is bent at right angles at one end only, 
with the bent end and the unbent end respec 
tively butting against laminations in opposite 
core legs, and a Second laminated yoke layer hav 
ing a single lamination with a right-angle bend 
at One end only and at the opposite side of the 
core as compared to the bend of the first yoke 
layer. Succeeding yoke laminations within the 
Sequence are arranged with two laminations to 
each layer, the two laminations being butt 
jointed to each other end-to-end intermediate 
of the yoke, one lamination having a right-angle 
bend at the right-hand side of the core and the 
other having a right-angle bend at the left-hand 
side of the core. Successive right-angle bends 
which butt against laminations of the same core 
leg have progressive changes of length for a pre 
determined number of steps after which the se 
quence is repeated again. 

Referring now to Figs. 3 and 4 of the drawing, 
there is shown a core section having leg mem 
berS 23 and 24 connected at the top and bottom, 
respectively, by yoke members 25 and 26. In 
the embodiment of my invention shown in these 
figures, I have used a four-step sequence as an 
illustration. It will be noted that innermost yoke 
lamination 27 is bent at a right angle at the right 
hand edge of the core window with the right 
angle projection butting against the upper por 
tion of innermost right leg lamination 28. Lami 
nation 2 extends all the way across the core 
Window to the left, with respect to the view shown 
in Fig. 4, to butt up against innermost left leg 
laimination 29. 
The Second step in the sequence of yokelami 

nations in accordance with my invention is shown 
by yoke lamination 30 which lies directly above 
yoke lamination 27. While yoke lamination 27 
is bent at right angles at its right-hand end, yoke 
lamination 30 is bent at right angles at its left 

just described for the left-hand side of the core 75 hand end with the bent-down portion engaging. 
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With left leg lamination 3 in a butt joint. The 
right-hand end of yoke lamination 30 meets in 
a, butt joint with leg lamination 32 of the right 
hand core leg. 
The third step in the yoke lamination sequence 

is illustrated by yoke lamination members 33 and 
34 which together constitute the third lamina 
tion layer above the core window. Whereas the 
first and second layers in the Sequence Were 
formed using only one continuous lamination, 
namely, laminations 27 and 39, respectively, the 
third layer is comprised of two yoke laminations 
33 and 33. With respect to the view shown in the 
drawing, yoke lamination 33 is shown at the left 
and is bent downwardly at its left-hand end in 
the form of a right angle, whereas yoke lami 
nation 34 is at the right end of the layer and is 
bent down at its right-hand end in the form of a 
right angle. The right angle extensions of yoke 
laminations 33 and 34 foim butt joints with the 
corresponding leg laininations of the left- and 
right-hand core legs, respectively. 
Yoke laminations 33 and 34 are butt-jointed 

to each other intermediate of the core Window 
width, and to the left of the midpoint or center 
line of the coire Section. 
The fourth step in the yoke lamination Se 

quence is analogous to the third step just de 
scribed in that two yoke laminations, designated 
as 35 and 36, respectively, are butt-pointed to 
each other intermediate of the core WindoW 
width. In the view shown in the drawing, yoke 
lamination 35 is at the left-hand end of the layer 
comprising the fourth step in the sequence, and 
yoke laimination 3S is at the right-hand end of 
the same layer. Laminations 35 and 3S are butt 
jointed to the right of the center line of the core 
window, whereas yoke laminations 33 and 34 are 
butt-jointed to the left of the center line of the 
core Window. Laminations 35 and 33 each have 
a right-angle extension, the respective exten 
sions being butt-jointed to the corresponding leg 
laiminations in the left- and right-hand core legs. 

It will be observed that the joints in both the 
leg and the yoke sections of the core are arranged 
in a stepped or staggered relation in order to pro 
vide in aximum mechanical Strength in the Con 
posite core. This staggering of the joints in the 
leg sections of the core is accomplished by haW 
ing the yoke extensions in the left-hand core i 
leg become progressively longer during the four 
step sequence in progressing toward the outer 
edge of the core. This is illustrated by yoke iami 
nations 2, 3, 33 and 35, respectively, with lami 
nation 27 having a Zero projection in the left 
hand core leg while the projections of lamina 
tions 30, 33 and 35 into the left leg become pro 
gressively longer. On the other hand, the yoke 
extensions on the right-hand side of the core 
become progressively shorter during the four 
step sequence in progressing toward the right 
hand outer edge of the core. This sequence is 
best illustrated by the projections of yoke lami 
nations 34, 36, 3 and 38 into the right leg which 
become progressively shorter, with yoke lanina 
tion 38 having a zero projection in the right-hand 
core leg. This sequence is repeated a plurality of 
times, the number of repetitions depending upon 
the number of laminations in the core. 

It will be noted that the joint pattern in the 
yokes 25 and 26 is different from that just de 
scribed for the core legs. The joints in each yoke 
define two 45 degree lines transverse of the 
stacked yoke laminations, with the two lines re 
spectively radiating angularly to the right and 
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6 
left of a perpendicular to the plane of the yoke 
laminations at the midpoint of the yoke. As has 
been previously mentioned, the third step of my 
four-step sequence comprises having two yoke 
iaminations such as laminations 33 and 34 
jointed at a point to the left of the midpoint of 
the yoke, while the fourth step comprises having 
two yoke laminations such as laminations 35 and 
36 jointed at a point to the right of the mid 
point of the yoke. It will be seen, therefore, that 
each third and fourth layer has a short yoke 
member and a long yoke member. All of the short 
yoke members are made of the same length, and 
the joints on the same side of the yoke between 
the respective short and long yoke members are 
offset from one another due only to the displace 
ment caused by the intervening laminated leg 
and yoke layers, which causes the displaced 
joints in the yokes to define lines at a 45 degree 
angle. 
The jointing arrangement between lower yoke 

section 26 and the lower end of legs 23 and 24, 
respectively, is similar to that just described for 
upper yoke section 25 and the upper ends of core 
legs 23 and 24, except that the length progression 
of the yoke extensions into the core legs may 
be reversed from that for the upper end of the 
core, so that diagonally opposite corners of the 
core Will have the same leg joint pattern. 
There is shown in Fig. 5 a further modification 

of my invention which differs principally from 
the Structure shown in Figs. 3 and 4 in that the 
pattern of the joints between the yoke and leg 
laminations is so arranged that all of the leg 
laminations are of uniform length, which is not 
true of the structure shown in Figs. 3 and 4. 
A feature of the construction of Fig. 5 is that 
use a joint Sequence having a plurality of 

steps, in which corresponding joints for each 
repetition of the series define a straight line per 
pendicular to the core element in which the 
joints lie, such as the respective leg and yoke 
Sections of the core. Thus, for example, all of 
the joints representing repeated first steps in 
my joint sequence define a line perpendicular to 
the core yoke or core leg in which they lie. Simi 
larly, the joints representing the second steps, 
third steps, etc., in my joint Sequence each re 
Spectively define lines perpendicular to the core 
elements in which they lie. This is accomplished 
by having the legs of Successive yoke laminations 
become increasingly longer so that despite the 
increasing thickness of the core, corresponding 
jointS for Successive repetitions of my joint pat 
tern Will all lie on the same line perpendicular 
to the core leg or yoke. 

Referring now to Fig. 5, there is shown a lami 
nated magnetic core 39 of generally rectangular 
configuration comprising two leg members 40 and 
if connected at their upper and lower ends re 
spectively by yoke members 42 and 43. Each 
of the yoke members is built up of a number of 
layers of laminated magnetic material, with each 
yoke layer having two laiminated members each 
of which has a right-angle bend which is butt 
jointed to a corresponding leg lamination on one 
of the two sides of the magnetic core section. In 
this figure, it have shown a three-step joint pat 
tern by Way of example, although in accordance 
With my invention I could use a pattern having a 
different number of steps. 
Thus, considering the upper yoke section 42 

by Way of example, it will be seen that the in 
nermost yoke layer towards the core window has 
two laminations 44 and 45 which are butt-jointed 
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to each other at the midpoint of the yoke 42. 
Laminations 44 and 45 each have a right-angle 
bend which is butt-jointed to a corresponding 
leg lamination of core legs 40 and 4f, respec 
tively. The joints which laminations 44 and 45 
respectively make with their corresponding leg 
laminations are on the same level. With respect 
to the longitudinal dimension of the core legs. 
The second layer in the sequence has two lam 

inations 46 and 47 which are butt-jointed to 
one another along a line which is to the right 
of the center axis of the cole section, with re 
spect to the view shown in Fig. 5. Each of 
these laminations 46 and A also has a right 
angle bend which is butt-jointed to a corre 
sponding leg lamination of core legs 40 and 4, 
respectively. It will be noted that the butt joints 
which laminations 46 and 4 make with their 
corresponding leg laminations are displaced lon 
gitudinally of the core section from the butt 
joints which laminations 44 and 5 make with 
their corresponding leg laminations. The butt 
joint between the right-angle bead of yoke larl 
ination 46 with its corresponding leg lamination 
is displaced above the corresponding joint for 
yoke lamination 4; while the joint which yoke 
lamination , which is in the same layer With 
yoke lamination 46, makes with its correspond 
ing leg lamination is displaced below the joint 
which yoke lamination 5 makes with its cor 
responding leg lamination. 

Referring now to the third layer in the se 
quence, it will be Seen that this layer is com 
prised of yoke laminations 48 and É9, which are 
butt-jointed to each other along a line which is 
to the left of the center axis of the magnetic 
core section. Each of these lamination members 
has a right-angle bend which is butt-jointed to 
a corresponding lannination of legs 40 and 4, re 
spectively. The joint between yoke lamination 
48 and its corresponding leg lamination is dis 
placed below the corresponding joint for iami 
nation 34 in Core leg 43, while the joint between 
lamination 49 and its corresponding leg lami 
nation is displaced above the corresponding joint 
for lamination 45 on core leg 4. 
This three-step sequence just described is re 

peated a plurality of times, the number of repe 
titions depending upon the number of laminated 
layers in the core. 
The arrangement of the yoke laminations with 

respect to the leg laminations at the bottom of 
the core between lower yoke section 83 and legs 
40 and , respectively, is similar to that just de 
Scribed for the upper yoke member 2. The only 
difference is that the position of the joints be 
tWeen the right-angle bends of the various yoke 
laminations and the corresponding leg lamina 
tions in the lower end of the core is such that 
all of the leg laminations will be of the same 
length. Thus, the highest joint in the upper 
yoke-leg joint group is in the same lamination 
layer as the highest joint in the lower yoke-leg 
joint group. Similarly, the lowest joint in the 
upper yoke-leg joint group is in the same lami 
nation layer as the lowest joint in the lower 
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yoke-leg joint group, while the intermediate 
joint of the upper yoke-leg joint group is in the 
Same lamination layer as the intermediate joint 
of the lower yoke-leg joint group. Due to this 
arrangement, all of the leg laminations are of the 
Same length, thereby simplifying the manufac 
turing and assembly operations required in the 
Construction of this magnetic core. 
While f have indicated in the specification and 

drawing the use of one lamination for each step 
in my various lamination patterns, this is merely 
by Way of example, and I may choose to use a 
plurality of laminations for each step. 
While there have been shown and described 

particular embodiments of my invention, it will 
be obvious to those skilled in the art that vari 
CuS changes and modifications can be made 
therein without departing from the invention, 
and, therefore, it is aimed in the appended claim 
to cover all Such changes and modifications as 
fall within the true spirit and scope of the in 
Wention. 
What claim as new and desire to secure by 

Letters Patent of the United States is: 
A magnetic core of generally hollow rectangul 

lar shape and formed of radially nested strips 
Of magnetic material, two sides of said core com 
prising the legs of Said core and two sides of 
Said core comprising the yoke members of said 
core, Said radially rested strips of magnetic 
naterial for Successive layers of said core being 
arranged in a pattern in which the first step 
consists of having a straight yoke lamination 
'butt-joiiited at each end to a straight leg lam 
ination, With Subsequent steps in which straight 
leg and yoke laminations extend for a distance 
slightly less than the length of the respective leg 
a.ind yoke member's at the layer in which said 
straight laminations are positioned, the straight 
laminations of Said Subsequent steps for inter 
Secting leg and yoke members being joined by 
Separate short El-shaped right angle corner 
members of bent Strip magnetic material, the 
Opposite ends of each of said L-shaped corner 
members being respectively butted against the 
end of a straight lamination lying in one mem 
ber of a given pair of intersecting leg and yoke 
members, the corresponding sides of adjacent 
-shaped corner members at any given intersec 

tion of Said leg and yoke members having their 
respective lengths repetitively progressively 
Stepped in the same direction for a predetermined 
number of steps. 
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