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To all whon, it invay concern: 
Be it known that I, ELIHU THOMSON, a citi 

Zen of the United States, and a resident of 
Lynn, in the county of Essex and State of 
Massachusetts, have invented a certain new 
and useful Transformer, of which the follow ing is a specification. 
My invention relates to the construction of 

the closed magnetic circuit in those forms of 
electro-magnets, such as converters or react 
ive coils in which the iron of the circuit 
passes through the coil and is completed 
around the outside of the coil, as now well un 
derstood in the art, and is composed of laminae 
or plates of iron cut or punched into shape. 
My invention consists essentially in a con 

verter built up from L shaped sheet iron 
pieces disposed to form the core or magnetic 
circuit of the apparatus, and assembled, as 
hereinafter described, to have a solid central 
core piece passing axially through the elec 
tric coil. 

In building up such core from L. pieces the 
relative position of the several pieces is not 
a matter of particular consequence and may 
be greatly varied as will hereinafter appear. 
The L shaped pieces may be assembled to 

form two openings so that the portion of the 
circuit passing through the middle of the 
coil may be completed around both sides of 
the same. 

In the accompanying drawings:-Figure 1, 
shows in side elevation a common form of 
converter for building the core or magnetiz 
able portion of which my invention may be 
employed. Fig. 2, is a plan of the same. 
Fig. 3, shows the manner of cutting two L. 
shaped blanks from the same sheet of metal 
without waste. Figs, 4 to 20, inclusive, show 
Various modifications in the dimensions of the 
- shaped pieces and the manner of assem 
bling the same to form the magnetic circuit 
of iron through the center of the coil and 
around the outside thereof. Eig. 21, shows 
the manner of securing the L shaped pieces 
together. Figs, 22 to 25, inclusive, show va 
rious modifications in the relative disposition 
of the L shaped pieces in different planes of 
the same pile or bundle. 
My invention is especially applicable to 

the construction of transformers or reactive 

coils such as shown in Figs. 1 and 2, in which 
the coils may be either a single coil for self 
inductive action or a primary and a second 
ary coil or coils for induction from one cir- 55 
cuit to another. In this form the openings 
through which the coil passes are of rectan 
gular form to receive the correspondingly 
formed coil. Here there is present a central 
body of iron passing through the coil or sur- 6o 
rounded by such coil and forming a part of 
a magnetic circuit of iron closed exteriorly 
around the outside of such coil. 
The L shaped pieces may sometimes becom 

bined in one piece as will be explained, and 65 
for a portion of the core only. 
The piece of sheet metal of the form indi 

cated in Fig. 3, may be cut into two L-shaped 
pieces without any waste of stock as indi 
cated by the lines, the shorter portion being 7o 
of a length equal to the width of the longer 
portion. The dimensions, however, of each 
L-shaped piece may obviously be consider 
ably varied. By selecting the dimension 
properly such L shaped pieces may be assem- 75 
bled in various ways to form a core and in 
serted in place in the open space of the coil 
of wire marked C, Figs. 1 and 2. The man 
ner of insertion may be varied considerably. 
A number of L shaped pieces may be applied 8o 
together so as to form a pile of laminae in 
which the pieces occupy the same relative po 
sition one on top of the other flatwise and 
when sufficient of these piles are made they 
can then be inserted into the coil and brought 85 
together. It is advisable to build the pieces 
up in the usual manner by inserting bolts 
through holes and drawing them together, 
and the pieces may be insulated by inter 
posed paper or simply used without paper in- 9o 
sulation especially when the surfaces are 
thoroughly oxidized. Four such piles of 
pieces may be put together as in Fig. 4, being 
at the same time inserted into the coil C, 
Figs, 1 and 2. When assembled as shown 95 
they may be held together by any suitable 
means, as well understood in the art, as for 
instance in a frame as indicated in Fig. 21, 
consisting essentially of end plates B, B, in 
sulated preferably from the material of the Ioo 
core and drawn or held together by means of 
bolts D, D, or they might even be held in po 
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sition in a mass of cement as indicated in Fig. 20. The manner of holding them in 
place is, however, not material and may be 
varied indefinitely. 

Fig. 5, shows one of the L shaped pieces 
Separated. 

In Fig. 4, the L shaped pieces are put to 
gether with the lines of their joints parallel 
and vertical, as at the points a, a, a, leaving 
the spaces C, C, to be occupied by the coil. 

Fig. 5, shows the L shaped blanks such as 
Would be used in constructing the core as 
shown in Fig. 6. Here the lines of the joints 
of the meeting sections are horizontal as at 
Cl, C, a, or parallel to the plane of the coil to 
which they are applied, whereas in Fig. 4, the 
meeting sections are vertical to the plane of 
the coil. 

Fig. 7, shows a slight change in the dispo 
sition of the L shaped pieces in which the 
joint lines are horizontal, but the half of the 
Core to the right has been reversed up and 
down or one hundred and eighty degrees, in 
a vertical plane transverse to its own plane. 
In inserting these pieces I have described the 
bundling of them together and building into 
maSSes Which are then matched into the in 
terior or outside of the coil which has been 
previously wound on a suitable form. This 
procedure is by no means essential in build 
ing up the core as the pieces may be inserted 
into the coils singly, (each rectangular figure 
around the coils being complete for each sin 
gle lamina,) in successive layers by insertion 
of one or several pieces only at a time. Part 
of Such a core could be built up with the ar. 
rangement of the pieces as in Fig. 6, and an 
other part of the same core with the arrange 
ment shown in Fig. 7, and the alternating 
plates or planes of iron may be made of this 
or other forms built one on top of the other, 
so that the meeting ends of the plates in dif 
ferent planes will break joint, or in other 
Words, the joints or points of abutment of 
the L shaped pieces in some planes will lie 
opposite the continuous portion of the L 
shaped pieces in other planes. This will be 
more fully explained after describing the va 
rious shapes. By using these forms the out 
lines, Figs. 8 and 9, are obtained, which out 
lines may be dealt with in substantially the 
same manner as the pieces in Figs. 6 and 7. 
In fact Figs, 8 and 9, may be regarded as a 
sort of compromise between the arrangement, 
Fig. 4, and the arrangements, Figs. 6 and 7, 
and will be seen to produce a form of core in 
an effective manner. These may be built up 
into core pieces or bundles or inserted sepa 
rately into the interior of the coil C, or all of 
the various figures may be alternated in the 
same core in building it up. 

Fig. 10, shows a simple L. piece entering 
partly into the composition of such a figure 
as Fig. 11, which will be seen to differ from 
Fig. 4, only in the fact that the joints be 
tween the pieces are vertical on the left and 
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horizontal on the right of half of the Com 
pound core piece. 

In Fig. 12, the same arrangement exists 
with the exception of a reversed position for 
the right half, Fig. 11. 

In Fig. 13, we have substantially a repeti 
tion of the left half of Fig. 11, one half re 
versed in a horizontal plane. All of these 
figures are built up of L shaped pieces solely 75 
and clamped together for use. 

Fig. 14, shows that the central piece may 
be virtually composed of two - shaped pieces 
united back to back while the other portions 
are L shaped pieces applied thereto. 

Fig.15, shows that the lower portion of Fig. 
7, might be united so as to have the L shaped 
pieces forming the lower boundary of one 
piece a sort of double, L. 

Fig. 16, shows that the upper pieces, Fig. 8, 
may be united back to back in one piece 
while the remaining corners are filled up by 
L shaped pieces. 
Fig.17, shows that in Fig. 11, the central 

portion may be united along the dotted line 
while the rest of the figure is made up of the 
L shaped pieces as shown. 
Fig. 18, shows that the middle L shaped 

pieces, Fig. 13, may be united across the meet 
ing portions as along the dotted line while 
the outer L shaped pieces complete the figure. 

Fig. 20, shows a slightly modified form from 
that seen in Fig. 15, embodying substantially 
the same shaped parts. 

Fig. 21, indicates the end appearance of a 
core built up and bolted together in a frame 
for holding the piles of sheets together. 

Fig. 22, shows the relative arrangement of 
the plates, Fig. 4, when arranged in different 
planes so as to break joint at the meeting 
ends. This condition is attained by simply 
reversing the positions of the different layers 
so that the joint of one layer will lie opposite 
the continuous portions of the blanks or L. 
shaped pieces of other layers as is obvious. 
As applied to Fig. 4, the effect is obtained by 
simply turning the two plates which make up 
the square figure, over in a horizontal plane. 
A number of plates might belaid up together, 
as the upper sheet, Fig. 22, and then a num 
ber succeeding built up as in the lower por 
tion of Fig. 22, and in fact other arrangements 
may be employed for the same core structure, 
but in general it is better to confine the ar 
rangement to but two positions of plates com 
posed of the same pieces. The sheets are 
thus caused to break joint with one another 
in the succeeding laminae or sheets. 

Fig. 23, shows a form substantially like Fig. 
8, when used in this reversed Way. 

Fig.24, shows plates similarin arrangement 
to Fig. 17, reversed. 

Fig. 25, shows plates similar to Fig. 19, al 
ternately reversed. It is to be understood 
that alternating such compound plates or 
built up plates would form the core of a coil 
applied thereto and that they would be placed 
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close together, sometimes with insulation be 
tween them. 
What I claim as my invention is 
1. A core for transformers built up of lami 

nae or plates of sheet iron assembled together, 
each plate having a shorter and alonger arm, 
the inner length of the shorter arm being 

O 

15 

made approximately equal to the width of the 
longer arm and two sets of said plates located 
in each lamina and the plates of each set 
placed with the ends of the shorter arms 
against the inner sides of the longer arms so 
as to leave two rectangular openings for the 
coils of wire. wo 

2. A core for transformers having L-shaped 
pieces of sheetiron, in combination with other 
pieces which, together with the L-shaped 

3 

pieces, form an approximately rectangular 
outline when laid in a plane, said figure hav 
ing two rectangular openings therein, a num- 20 
ber of such compound rectangular plates ber 
ing assembled in a pile one above another, 
bolts passing through said plates for securing 
them together and a frame placed about the 
pile to secure the parts thereof against lateral 25 
displacement, substantially as described. 
Signed at Lynn, in the county of Essex and 

State of Massachusetts, this 24th day of Jan 
uary, A. D. 1890. 

ELIHU THOMSON. 
Witnesses: 

JoHN W. GIBBONEY, 
GEO. F. CURTISS. 

  


