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To all whom it muay concern:

Be it known that I, Caarrnes LE (. Forg-
TESCURE, a subject of the. Ixing of (Great Brit-
ain, and a resident of Wilkinsburg, 1n the

: county of Allegheny and State of Pennsylva-
nia, have invented a new and useful Improve-
ment in Transformers, of which the follow-
ing 1s a specification. -

My invention relates to transformers em-

10 ployed 1n connection with alternating-current
systems of distribution; and 1t has for 1ts ob-
ject to provide transformer core plates or
punchings of such form as to insure a maxi-
mum economy of material and such as may be

1z easily and expeditiously assembled without
danger of injury to the coil insulation.

In the accompanying drawings, Figure 1 1s
a view in transverse section of a transtormer
constructed 1n accordance with my invention.

20 Fie. 2 is a perspective view of a transformer-
core, some of the plates being omitted. Iig.
3 i1s a view of a strip or blank of sheet-iron
divided 1n accordance with my invention.

In the manufacture of transformers it 1s ex-

2c tremely desirable to provide core-plates ot
such form as to utilize a maximum percentage
of thestock from which the platesare punched
and also such as to provide a core having low
reluctance to the magnetic flux. The core-

30 plates heretofore generally used in the manu-
facture of transformers of the shell type pos-
sess the disadvantage of being difficult to as-
semble and requiring a large amount of labor
in the operation: but one of the most serious

2z objections to the use of the form of punchings
most commonly employed is the cutting and
tearing of the insulation during the assembling
operation. These objections and others 1
avoid In a manner to be hereinafter more fully

40 described.

The main portion of the iron core consists
of plates 1 of substantially E shape, the mid-
dle cross-bar 2 being of SUb%t‘LHtI&HY double
the width of the end cross- bars 3 and 4 and

45 having a stepped portion 5, due to the re-
moval of a square portion 6, the side of the
square being equal to the width of the end

cross-hars. The end cross-bar 4 1s shorter
than the bar 3 bv an amount ecual toits width.

The side bars 7 are of su[hcu,nt length to 50
span the uninclosed sides of the openings 8
and 9 and the width of an end cross-bar. The
double rectangles forming the core are com-
pleted by placing the bars Tat right angles to
the eross-bars, so that their inner ends fit into 55
the stepped portions of the middle cross-bar 2
and their outer ends into the spaces between
the ends of the bars 3. The corners of the
rectaneles may be cut away, as shown at 10,
11, 12, 13, 14, and 15, in order to decrease the 60
wu,g,ht of the core, or the plates may be left
with sharp corners, it preferred.

A plurality of the E-plates are plefombh
placed together to form a group in order to
facilitate the assembling, and alternate groups 65
are reversed with respect to each other, sub-
stantially as shown in Fig. 2, in order to re-
duce the reluctance of the core. The requi-
site number of the groups of E-platesto form
the core are built up, and the coils 16, 17, 18, 70
and 19 are then placed 1n position ar ound Lhe
central part 2 and within the spaces 8 and 9.

Non-conducting material 20 of suitable form
and dimensionsis placed in the rectangies be-
fore the coils areassembled, and the projecting 75
portions are subsequentiy c‘u‘etullv wrapped
about the coils. The side bars T are then
placed 1n position substantially as indicated

in Figs. 1 and 2. Herein lies a great advan-

tage of my improvement over the c011¢3L1*116- 30

tion commonly employed in that the major
portion of the core may be assembled sepa-
rately from the coils. Heretofore the coils
were first assembled and then wrapped with
non-conducting material and bound together o5
by means of tape or cord, after which the en-
tire core was built up around the coils. 1t is
unnecessary to bind together the colls of a
transformer constructed in accordance with
mny invention, and it is desirable not to doso, 9o
since the coils may then be more easily re-
moved for repairs.

In Fig. 3 1 have shown how the E-plates
may be punched from strips ot sheet metal so
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as to afford a maximum economy of material, |

the shaded portions indicating the waste ma-
terial. The sheet-metal blanks 21 are wider
than the E-plates by an amount equal to the
width of the end cross-bars 3 and 4. The
plates 7 may be punched from new sheet-

‘metal blanks with-little or no waste, or they
may be punched from waste material result-

ing from the manufacture of plates used in
other electrical apparatus, as may be found
convenient or desirable.

It1s evident from the description and draw- -

Ings that a transformer may be constructed
In accordance with my invention at a mini-
mum expense of-labor and material and with-

out injury to the non-conducting material sur-

rounding the coils, that the coils may be easily

and expeditiously removed from the core.for

repairs without disturbing. the main .portion

of such core, and that the core of a trans-
former so constructed has a.low degree of re-
luctance to the magnetic flux.

The forms of:the several parts and their

relative proportions may be somewhat varied

within the scope of my invention, and.I there-

fore disclaim any intention to restrict the in-

vention to any narrower.limits than may be
mmposed-by:the prior art and the demands of
satisfactory service.

I claim as-my invention—

1. Alaminated transformer-core consisting

of successive E-shaped elements the middle .
cross-bars of ‘which have stepped .free ends
and the end cross-bars of which are of sub-
stantially one-half the width.of the middle -

cross-bars and of unequal length, and sepa-
rate plates at right angles to the cross-barsand

completing the rectangular inclosures for the -

winding.

2. Alaminated transformer-core consisting
of successive E - shaped elements, some of
which are transposed with respecttothe others, |

the middle cross-bars of ‘which have stepped
tree ends and the end. cross-bars of which are
of substantially one-half the width of the
middle cross-bars-and of unequallength, and

separate plates at right angles to the eross- |

bars and completing the rectangular inclo-
sures for the winding.

|
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3. A laminated transformer-core consisting
of successive groups of E-shaped elements
alternately transposed with respect to each
other the middle cross-bars of which have
stepped free ends and the end cross-bars of
which are of substantially one-half the width

-of the middle cross-barsand of unequal length,
and separate platesat right angles to the cross-

barsand completing the rectangular inclosures
for the winding. |
4. A laminated transformer-core compris-

ing a.plurality of alternately-reversed sets of

E-shaped platesthe middle cross-bars of which
have stepped free ends and the end cross-
bars of which are of substantially one-half the
width of the middle bar, and independent sets
of bars the ends of which are seated in the
steps 1n the middle barsand in the spaces be-

tween the longer:end bars.

5. Atransformercore-plate of E shape, the
end bars of which are substantially one-half
the width of the middle bar-and of unequal

50
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length and ‘the -middle bar of which has a

stepped free end forming two lengths the
shorter of which is adjacent to the longer end

bar. .
6. An electrical transformer comprising a

plurality of groups of alternately-reversed E-

| shaped plates having middle -bars provided
{ withstepped free ends and end bars of substan-

tially one-half the width of the middle bars
and.of unequal length, coils surrounding-the
middle bars.and groups of straight bars the
ends of which fit into the steps.in the ends of
the middle bars and :between the ends of the
longer end bars.

1. An electrical ‘transformer coemprising
coils and a core surrounding the same, said

core comprising a set of superposed,-E-shaped

plates and two sets of removable plates for

closing the spaces between the end and mid-

dle bars of the E-shaped stracture. |
- In-testimony -whereof I have hereunto sub-
scribed my name this 28th day of September,

‘*-LE {x. FORTESCUE.

1903. |

CHARLES
‘Witnesses:
| 1. L. GrrrriTH,
:BIRNEY HINES.
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