
, H, S CLATER, 
CORE FOR ELECTRICAL APPARATUS, 
APPLICATION FLED NOW, 21, 1918. 

1,310,299. Patented July 15, 1919, 

Imventor: 
Ivanhoe H. Sclater. 

bu 464-44-7, His Attorney. 

  



5 

10 

15 

UNITED STATES PATENT OFFICE. 
IVANHOE. H. SCLATER, OF PITTSFIELD, MASSACHUSETTS, ASSIGNOR. To GENERAL 

ELECTRIC COMPANY, A CORPORATION OF NEW YORK. 

CORE FOR ELECTRICAL APPARA U.S. 

1,310,299. Specification of Letters Patent. Patented July 15, 1919. 
Application fled November 21, 1918. Serial No. 263,612. 

To all whom it may concern 
Be it known that I, IVANHOE. H. ScLATER, 

a citizen of the United States, residing at 
Pittsfield, in the county of Berkshire, State 
of Massachusetts, have invented certain new 
and useful Improvements in Cores for Elec 
trical Apparatus, of which the following is a specification. 
My invention relates to cores for electrical 

apparatus, such as transformers, reactors 
and the like and has for its object the pro 
vision of an improved arrangement of the 
core parts for securing not only desirable 
magnetic properties but at the same time im 
proved facilities for mounting and support 
ing: windings thereon. 
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the construction of electrical apparatus 
such as transformers having what are gen 
erally styled in the art, “distributed cores,” 
it has been the practice to build the windings 
up about the central leg of the distribution 
core and secure them in place with collars 
and supporting clamps attached to the frame 
of the core. The adaptation of the core to 
resist the mechanical strains occasioned by 
the coil clamping, in addition to the main 
bracing required to resist the strains oc 
casioned by the magnetic forces, often re 
sulted in bulky cores in which the magnetic 
material was not used to the best advantage 
or in cores having undesirable magnetic properties. 
In the practice of my invention, however, 

this provision of exterior bracing and 
clamps for the windings is unnecessary for 
I arrange the laminations out of E. the 
core is built up, in a manner not only 
adapted to secure the desired magnetic. 
properties but at the same time to furnish a 
configuration such that when in place, the 
necessary supports for the windings are pro 
vided by the laminations themselves in their 
assembled relation. 
For a more complete understanding of 

the nature and objects of my invention ref 
erence should be had to the following de 
tailed description when taken in connection 
with the accompanying drawing in which; 

Figure 1 is a perspective view of a core 
embodying my invention. Fig. 2 is a sec 
tion taken on a central horizontal plane 
through the core in Fig. 1; and Fig. 3 is a 
perspective view, on a reduced scale, show 
ing the core having windings mounted 
thereon in assembled relation. 

Referring now to the drawing, the core 10 
is shown as made up of four laminated sec 
tions, one side of each section forming an 
outer leg 11, the other side being placed to 
abut another along one edge to form the cen 
tral leg 12. The yoke portions thus gave a 
cruciform configuration as shown in Fig. 2. 
Each of these sections are similar and are 

formed of laminations of different sizes, the 
outer laminations, as 13 and 14, of each sec 
tion having less marginal width than the 
middle laminations 15. This mode of group 
ing the laminations gives a stepped forma 
tion to the core, of which advantage is taken 
to provide the means for supporting the 
windings hereinafter described. 
The outer portions 13 and 14 of each sec 

tion, which have the narrow marginal width, 
are formed to have a more or less uniform 
marginal width throughout, so that the re 
luctance of all parts of each lamination will 
be more or less uniform thereby avoiding the 
tendency for the magnetic flux to pass from 
one lamination into another. 
This tendency of flux to pass from one 

lamination into another is not avoided by 
merely making the reluctance of all parts 
more or less uniform where the core is made 
up of portions, as in this case, having differ 
ent marginal widths; unless precaution is 
taken to provide the various portions, as 13, 
14 and 15 with the same mean path for the 
magnetic flux. r 
To get the same mean path in the portions 

13 and 14 as in the central portion 15, I step 
them in as indicated at 16 and 17 respec 
tively along the outer edge of the legs 11, 
and step the yoke member of this portion up 
and down from the top and bottom respec 
tively of the window opening 18 in the cen 
tral portion 15. By this outward displace 
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ment of the yoke members the mean path is 
lengthened for the laminations of portions 
13 and 14, which otherwise would be 
shortened by forming them with a narrower 
marginal width than the laminations in por 
tion 15. The result of this construction is a 
core, in each section of which the ratio of 
the length to the cross sectional area is sub 

10 

5 

20 

25 

30 

35 

- shaped placed in staggered relation to form 
40 

45 

50 

55 

60 

to sup 

stantially constant for each part. 
The central leg 12, of course should have 

an exterior stepped formation, as indicated 
in order to afford a short mean length of 
conductor in the windings which are to Sur 
round this leg. . In order that the complete core, composed 
of sections abutting along one edge Or What 
is generally termed a distributed core, shall 
have the requisite strength when assembled, 
the central leg 12 has the various portions 
composing each section intermeshed as 
shown; the inner members 19 of portion 14 
being slipped in behind the inner members 
20 of portion 13. A central opening 21 may 
be left in the leg 12 for ventilating purposes 
if desired. 
The offset radial ledge formed, as de 

scribed, at top and bottom of the window 18 
by the stepped yoke members of the lamina 
tions 13 and 14, provide excellent abutments 
upon which to support upper and lower 
quadrantal sectors 22 and 23 respectively. 
These sectors are made from any suitable 

material, are made of such thickness as to 
form a flush surface with that of opening 
18, and are designed with sufficient strength 

port and retain the windings, shown 
at 25 in Fig. 3, in place. 
The laminations, which are generally L 

the rectangular sections, are in the first in 
stance assembled to form the base portions 
of the core and the central leg. 
When the sectors 23 have been put in place 

the windings 25 may be assembled thereon 
and then pressed into place by the sectors 
22 which are subsequently secured by inter 
leaving among the laminations already in 
place, those additional laminations forming 
the outer legs and upper members of the 
core. A complete electrical device can in 
this manner be assembled having its wind 
ings securely supported in place without ex 
ternal clamps or bracing. 
The core itself, however, is clamped in as 

sembled relation by any suitable clamping 
device, the showing of which has been omit 
ted from the drawing in the interest of clear 
ness; an example of one such form of clamp 
ing device being shown in the U. S. Letters 
Patent to Johannesen No. 1,101,027, issued 
June 22, 1914. It will of course be apparent to those 
skilled in the art that cores to embody my 
invention need not be made up of only four 

65 Sections but may comprise any number of 
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sections desirable, the sectors being modi 
fied to correspond. 
Having now described, what is at present 

the best means known to me for carrying out 
an embodiment of my invention, I would 
have it understood that such means are 
merely illustrative and that I do not mean 
to be limited thereby to the exact details 
shown nor in the choice of recognized equiv 
alents except as defined in my claims here 
unto appended. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is:- 
1. In an electrical apparatus, a core com 

prising a plurality of abutting Sections ar 
ranged to form a central leg, each section 
having a window and composed of lamina 
tions of different widths assembled in 
stepped formation to provide radial Sup 
porting ledges offset from the window open 
ing, and sectors arranged between said sec 
tions and supported in place by said ledges. 

2. In an electrical apparatus, a core com 
prising a plurality of abutting sections ar 
ranged to form, a central leg, each section 
having a window and composed of lamina 
tions of different widths, each lamination 
being proportioned to have substantially the 
same magnetic reluctance in all its parts, 
said laminations being assembled in stepped 
formation to provide radial supporting 
ledges offset from the window opening, and 
Sectors arranged between said sections and 
supported in place by said ledges. 

8. In an electrical apparatus, a core com 
prising a plurality of abutting sections ar 
ranged to form a central leg, each section 
having a window and composed of lamina 
tions of different widths, each lamination be ing proportioned to have substantially the 
Same mean path for the magnetic flux as 
every other lamination in the section, said 
laminations being assembled in stepped for 
mation to provide radial supporting ledges 
offset from the window opening, and sectors 
arranged between said sections and support 
ed in place by said ledges. 

4. In an electrical apparatus, a core com 
prising a plurality of abutting sections ar 
ranged to form a central leg, each section 
having a window and composed of lamina 
tions of different widths, each lamination be 
ing proportioned to have substantially the 
same magnetic reluctance in all its parts and 
to have substantially the same mean path 
for the magnetic flux as every other lamina 
tion in the section, said laminations being 
assembled in stepped formation to provide 
radial supporting ledges offset from the 
window opening, and sectors arranged be 
tween said sections and supported in place 
by said ledges. 

5. In an electrical apparatus, the combina 
tion with a core comprising four abutting 
sections each having a window and arranged 
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to form a central leg and four outer legs, 
said sections being composed of laminations 
of different widths assembled in stepped 
formation to provide radial supporting 

5 ledges offset from the window opening, of 
a winding surrounding said central leg and 
threading through said windows, and quad 

rantal sectors supported on said ledges be 
tween said sections and arranged to retain 
said winding in place. 

In witness whereof, I have hereunto set 
my hand this eighteenth day of November 
1918. 

VANEOE. H. SCLATER. 
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