(No Model.)

E. THOMSON.
ELECTRIC TRANSFORMER.
No. 581,873. Patent edEMa 4, 1893.
e e [ ‘J - «
pRiii paNjcl €

ligi]
T L

iy

F i

WITNESSES INVENTOR _
C\ﬂx Flitke T72008072

}

ATTORNEY.




UNITED STATES

Patent OFFICE.

ELIHU THOMSON, OF LYNN , MASSACHUSETTS, ASSIGNOR TO TR TITOMSON-
HOUSTON ELECTRIC COMPANY, OF CONNECTICUT.

ELECTRIC TRANSFORMER.

SPECIFICATION forming part of Letters Patent No. 581 , 878, dated May 4, 1897,
Application filed January 29,1890, Serial No. 338,625, (No model.)

To all whom it may concern.s

Beit known that I, ELIEU THOMSON, aciti-
zen of the United States, and a resident of
Lynn, in the county of Fssex and State of
Massachusetts, have invented certain new
and useful Transformers, of which the fol-
lowing is a specification. |

My present invention relates to transform-

- ors, self -inductive coils, and other similar
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forms of electromagnet in which there is =
practically closed or endless magnetic cireuit

of iron formed through the axis of the coil.

and around the outside thereof by a mass of
iron laming or sheet-iron plates.

My invention applies not only to cases
where the iron mass is continuous, but to
cascs where there is a break, provided such
break is insufficient to permit the coil to he
slipped into place after winding, or, in other
words, the form of the iron core or circuit is
such as to provide an opening or openings
through which the coils would have to be
threaded if the core were constructed first
and independent of the coils.

The object of my invention is to facilitate
the construction of such apparatus by per-
mitting the electrie coil or coils to be sepa-
rately constructed and the iron mass formin o
the closed or endless magnetic circuit to be
atterward applied to the coil or coils.

My invention is especially applicable to
those cases where the core or iron mass has
two openings or spaces in which opposite
sides of the coil or coils lie; and it consists,
essentially, in building up the core from F-

shaped sheet-ivon plates assembled as herein-

atterdescribed and properly secured together
in position.

My invention consists also of an F-shaped
sheet-iron blank or plate for use in building
up the iron core or closed magnetic circuit.
T'wo F-shaped plates, or two sets of F-shaped
plates, may be used, or the F shape may be
convenlently used with other forms, as will
hereinafter appear. The plates or laminse
lying against or upon one another are bolted
or secured together in any desired way, as
well understood in the art, and the whole core
structure, after being built up in and around
the coil or coils, is secured in position by

clamping plates and bolts or by other means
which may be varied indefinitely.

Figure 1 shows in side elevation a form of
¢lectric coil and iron cores or magnetic cir-
cuit therefor to which my invention is ap-
plicable. TFig. 2 shows an F-shaped blank
which may be used, as shown in Fig. 3, in
building up a core of the form shown in Ifig.
1. Figs. 3 to 15 show various modifications
1n the shape or proportion of the F-picces and
the mannerof assembling them or combining
them with other pieces to make the iron core.

LT'he -pieces, Ifig. 2, may be combined, as
shown in Wig. 3, so that the lines of junction
or abutment between the plates in the two
bundles will be, as at ¢ a ¢, horizontal or par-
aliel to the plane of winding. The plates
may be applied singly and afterward bolted
together, or two bundles may be first con-
structed and thenslipped into place. Clamp-
g plates and bolts, asindicated at E D, may
hold the structure intact after completion.
1t will thus be secn that very great ease of
application issecured, since these pieces may
be readily applied to any helix or coil previ-
ously wound on a frame which fills, or nearly
[ills, the space left at C C in the figure.

Hig. 4shows a slightly-modified form which,
when two pieces are employed or c¢lamped to-
gether, gives the compound piece or pile, IFig.
0, which dilfers from TFig. 3, already shown
in the dirvection of some of the lines of janc-
tion relatively to one another.

Kig, 6 shows another modification which
differs from that shown in Fig. 3 simply in
the relation of the middle prong-piece of the
half form, as will De seen on inspection.

Fig. 7 is a form differing only from I'ig. 5
1n the relation of the middle pieces of the F-
figures composing the plate.

Iig. 8 shows the magnetic circuit made up
by an upper F-shaped piece and a lower L-
shaped picce placed adjacent thereto, the
-shaped figure being marked T and the L-
shaped pieces in the figure being marked L.
These separate pieces of metal are cut out or
punched to shape and applied thereon in bun-
cles o1 successively one after the other in
forming the core.

Fig. 9showsa similararrangement in which
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the forms of the F-shaned piece are somewhat
distorted or changed.

In Fig. 10 a piece somewhat similar to Iig.
3isslightly modified,and there is an [F-shaped
piece and an L.-shaped piece matched.

In Fig. 11 a still further modified form 1is
seen in which two F-shaped pieces are fitted

together, the central prong or projection be-

ing made in a form as indicated, so as to give
an interlocking fit. |

In Fig. 12 the arrangement is modified, so
that the upper F-shaped piece to the left fifs
into a larger or longer F-shaped piece to the
right, and the pieces are marked, respec-
tively, ¥ 1.

Fig. 13 shows that Fig. 10 may be virtually
composed of two F-shaped matched pieces
not- differing greatly from the arrangement
TFig. 5, except that the middle division -be-
tween the F-shaped pieces is put horizontal
instead of remaining vertical, as in the case
in Kig. 5.

In Irig. 14 the [F-shaped pieces are shown
with beveled outlines at thelr meeting-points
and locked together in the position shown in
the figure, the lines which join the corners
of the fieures being made in a directlon di-
agonal thereto and those which join the por-
tion of the figure at the center being made
in a direction oppositely.

In building up a core of any of the forms
of pieces indicated the corresponding pieces
may be built up in a pile or block and bolted
together with insulation Dbetween the colls
put thereon and the remaining piece placed
on as a facing and the whole bolted together
in a suitable frame or in any other way se-
cured in position, or, as indicated in ifig. 15,
the laminge may be built up separately and
applied separately to the c¢oils, the said figure
indicating a reversed position of alternating
lamina or alternate sets of laminge, the gen-
eral form of each of which corresponds to
that of IFig. 3. When the successive layers
are thus reversed, their arms or limbs will
overlap and break joints, as shown. In this
way the lamingse of different planes may be
made to break joint one with the other, 8o
that the continuous portions of the plates in
one plane will lie opposite or against the
junctions of laminge in other planes.

What I claim as my invention is—

1. In an iron-clad transformer, the lami-
nated iron envelop having its laminae made
each of two sheet-iron punchings fitting to-
cother from opposite sides of the coils, and
eachhaving a middle limbentering within the
coils and the two punchings having arms at
eachside of the central limb which meet each
other out of coincidence with the middle of
the coils, and with successive laminge reversed
so that by the nunequal length of their limbs
they shall break joints. |

2. In an iron-clad transformer, the lami-
nated iron envelop having its laminee made
each of two sheet-iron punchings fitting to-
gether from opposite sides of the coils, and
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cach having a middle limb entering within
the coils and the two punchings having their
relatively-abutting limbs of unequal length
at the points where they abut, so as to meet
each other out of coincidence with the middle
of the coils, and with successive lamina re-
versed so that by the unequal length of their
limbs they shall break joints.

3 An iron-elad transformer, the laminated
envelop of which is built up of laminze made
cach of two sheet-iron punchings fitting to-
oether from opposite sides of the coils, each
punching having a middle limb entering
within the coils, their middle limbs being ot
unequal length -on opposite sides of the axial
planeof the coils, and with successive laminee
reversed to break joints.

4. In an iron-clad transformer, the lami-
nated iron envelop built up of like sheet-iron
punchings fitting together from opposite sides
of the coils, said punchings having cach a
middle limb entering within the coils and
having their limbs of unequal length on op-
posite sides of the axial plane of the coils,
with successive laminge reversed to bring the
limbs of unequal length into juxtaposition,
whereby the superposed punchings overlap
to the extent of the inequality in length of
their Iimbs.

5. A magnetic frame for an induactorinum or
converter, formed of two separable sections
which together compose a frame built up of
plates or layers, each plate or layer consisting
of twe elements, one for cach of sald sec-
tions, being placed together so as to form a
symmetrical closed frame with a cross-strip
formed of the middie limbs or projections
from the plates to constitute a core, adjacent
layers or groups being reversed so as to break
joints and form overlapping and interlocking
nortions between the two sections.

6. A magnetic frame for an inductorinm or
converter, formed of two separable sections,
which together compose a frame built up ot
plates or layers, each plate orlayer consisting
of two elements, one for each of sald sec-
tions, being placed together so as to form a
symmetrical closed frame with a cross-strip
to constitute a core, adjacent layers or groups
being reversed so as to break joints and form
overlapping and interlocking portions be-
tween the two sections, means for holding
the elements of each section together, and
means for holding the two sections against
separation from one another.

7. A core for transformers composed of
laminge having an F shape reversed with re-
spect to one another and facing in opposite
directions so as to produce a rectangular fig-
ure in which the central opening is divided
eqnally by the shorter limbs of the I-shaped
pieces for the reception of the transtormer-
coll.

3. Alaminated core for a transformer each
lamina composed of two picces of sheet-iron
approximating in shape the letter i or Its

| equivalent as described, and having, there-
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fore, a portion extending at right angles to
another portion, said pieces being placed face
to face so as to form a rectangular ficure with
a break at the opposite ends of a diagonal,
and having extensions or projections in the
middle of one or both pieces to form the cen-
tral bridge surrounded by the coils of the
transtformer.

9. A core for transformers composed of
sheet-iron laminse, each lamina composed of

two pieces approximating in shape the letter

=, or its equivalent as deseribed and having
a portion extending at right angles to another
portion, said pieces being placed face to face
50 as to form a rectangular figure with a

' break at the opposite ends of a diagonal,

and having extensions or projections in the
middie of one or both pieces to form the cen-
tral bridge surrounded by the coils of the
transtormer, the laminge being reversed in
relative position successively in building up
the core, substantially as deseribed.

signed at Lynn, in the county of Issex
and btate of Massachusetts, this 24th day of
January, A. D. 1890.

KLIHU THOMSON.

Witnesses:
JOHN V. GIBBONEY,
ALBERT .. ROHRER.
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