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UNITED STATES

PaTenT OFFICE.

ALBERT SCHMID, OF ALLEGIIENY, ASSIGNOR TO THE WESTINGIIOUSE ELE(}
- TRIC‘ COMPANY, OF PITTSBURG, PENNSYLVANIA.

"METHOD OF FORMING LAMINATED CORES FOR ELECTRICAL APPARATUS.

SPECIFICATION forming part of Lettels Patent No. 406,858, dated July 9, 18809.
Apphcatmn filed May 13,1889, Serial No, 310,699, (No model))

1o all whom it may concermn.

Be 1t known that I, ALBERT SCHMID, a citi-
zen of the Republic of Switzerland, residing
in Allegheny, countyof Allegheny, and State

5 of Pennsylvania, haveinvented acertain new
and useful Improvement in Method of Form-
ing Laminated Cores for Electrical Appm*&tus
(C.::L%e 319,) of which the following is a speci-
fication. ~'

10 My invention relates to certain improve-
ments in the manufacture of cores for elec-
trical apparatus—such, for instance, as the
cores of electric inductorimms or converters,
the cores of armatures for electric generators

15 and motors, and other similar apparatus.

It has been found in practice that cores for
electrical apparatus which are subjected to a
rapid change of magnetic condition are more
efficient and less liable to become heated

20 when built of electrically-insulated laminse
of soft iron than when made solid. This is
due to the fact that in solid cores the electric
currents generated therein circulate within
the same. Such currents, while of compara-

25 tively low electro-motive force,are of consid-

erable quantity, and are liable to heat the
core and render the apparatus less efficient.
The use of laminated cores has, therefore, be-
come quite universal. In some instances the
3o adjacent laminge have been held apart by thin
washers, leaving narrow air-spaces between
the 1.;,1,111111%. In_ other mstances thin sheets
of paper, fiber, or other non-conducting ma-
terial are placed between the laminge of soft
35 iron. It is usually desirable thatthe mass of
iron in proximity to the coils of wire applied
to a core should be asgreat as possible. The
presence of theinsulation between the laminge
lessens somewhat the amount of iron which
40 1s contained in a core of glven size, and there-
- fore tends to detract from the efficiency of
the core. Ior this reason 1t1s desirable that
the insulation between the laminge should be
as thin as possible. T'he use of washers or

45 thin plates of insulating material istherefore
objectionable, because 1‘0 requires a consider-
able Sepma.tion of the successive plates. An-
other plan is to obtain the insulation by past-
ing very thin sheets of paper or other insu-
so lating material to one surface of the sheets
of soft iron from which the laming are after-
ward stamped.

lation mayv be obtained and the proportion ot
iron in the core correspondingly increased;
but even with this form of insulation the non-
conducting material is usually found to oc-
cupy about one-sixth as much space as the
iron. Another difficulty sometimes encoun-
tered in this construection is that the opera-
tion of stamping the platesformsa burralong
the cutb edges, and when the plates are placed
together the burrs areliable to pierce through
the sheets of paper, and thus destroy to a
oreater or less extent the insulation between
the different plates. The tendency of Fou-
cault or eddy currents to circulate is usually
oreater near the conduciing-wires than in the
body of the core, and therefore the presence
of the burrs forming electrical connections
at the edges is the more objectionable.

The object of the present invention 1s to
overcome these difficulties and to reduce to a
minimum the spaces occupied by the insula-
tion, and at thesame time to provide a method
of manufacturing the core which will secure
the required insulation between the lamince,
and shall also cheapen and improve the con-
struection of the core.

The invention consistsin first Stimlpmﬂ from
sheets of suitable magnetizable material—
such as soft iron—plates of the required size
and form from which to build up the core;
then subjecting the plates to an annealing
process, which 1s
that a thin film of oxide is formed over their
entire surfaces, and over, also, the burrs or
rough edges produced by the stamping pro-
cess, and attem ard building up the core by
placing such plates side by side.

The annealing process is carried on in the
following manner: The plates are arranged
in small piles in a suitable annealing-box.
The box is then placed in an oven and gradu-
ally heated. This step in practice usually
occupies from six to twelve hours. When the
proper temperature has been reached, 1t 18

carried to such an extent
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kept approximately constant for a sufficient

time to produce the required effects. This
may vary in different instances; but I usu-
ally continue to so heat the plates for about
twelve hours. They are then allowed toco

oradually, the heat being gradually lessened.
This may occupy a somewhat oreater length
In this way very thin insu- | of time—say from twelve to twenty—fourhoum
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The gradual cooling secures thoroughly-an-
nealed soft plates.  After this treatment the
plates are found to be coated with a dark
film orv very thin seale. This scale consists
chiefly of magnetic oxide. It is such a poor
conductor of clectricity as in effect to
amount to an insulator, and at the same time
it 18 more or less magnetic, so that it Serves,
when the plates are placed together, not only
to Insulate them from cach other, but also as

a magnetizable material for the core, thus

combining two desirable qualities. At the
same time the insulation is extremely thin,
and therefore allows the plates themselves to
be brought into very close proximity. The
thickness of the seale or film is found to bhe
about two ten-thousandths of an inch upon
cach surface, so that the core consists almost
entirely of magnetizable material, and the
Plates themselves are separated the smallest
possible distance. The oxide is very firmly
attached to the surfaces of the plates and ean
only be removed by attrition, so that the
plates may be handled without special care
and without endangering the insulation.

It is desirable that the plates should be as
solt as possible. As alveady stated, the an-
nealing process has the effeet of FeMoving
whatever temper may have been oiven to or
remain in the plates, thus softening them and
satisfying this requirement. The metal ean-
not in practice be o perfectly annealed while
in the form of large sheets from which the
Dlates arve stamped, as it is impossible to heat
and cool them evenly; neither ean it be thor-
oughly annealed before it is rolled into sheets,
beeause the subsequent operation of rolling
tends to harden it.

In the accompanying drawings, I7] aure 1 1s
a side view of a plate employved in buildin o
certain forms of converters, such as deseribed,
tor instance,in TLetters Patent No. 506,047, 18-
sued July 12,1887, upon an application filed
by me. TIig. 2 isa plan of aconverter havin o
acore of the characterdescribed. Fig. 3illus-
trates an armature-plate, and Tig. 4 an arma-
ture-core composed of such plates.

Referring to Ifigs. 1 and 2, A represents the
core of the converter of the construction
which it is preferred to employ, and €/ C?the
primary and secondary coils, respectivel v,
The converter may, however, be construected
with a single coil—a portion of the length he-
ing designed to be connected in one cireuit
and a portion in another—or a single coil may
be conneeted entirely in one circuit. The
core is composed of thin sheets or plates o,
ol magnetizable material-—such, for instance,
as soft 1ron.  In preparing these plates rect-
angular plates are stamped with {wo holes ¢’
e, and these holes are preterably of a rectan-
gular shape and of such size as to receive the
coils of wire. Each lhole ¢/ e?is cut open at

777 These cuts f/ and ? may CONvergae, as

shown in the figure.
Aftertheplateshave been properly stamped
their surfaces are oxidized, preferably by be-
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g placed in suitable vessels and gradually
heated to a very high temperature. They are
kept at such atemperature a proper leneth of
time and then allowed to cool slowly. This
step in the proeess has the double effeet of

thoroughly annealing and softening the meial

and coating the surfaces with a thin film of
magnetic oxtde. This filin also covers the
cdges and reduces the burrs produced by the
stamping, covering them with an insulating
material.  In this manner the entire surface

ot cach plate is sufficiently insulated to pre-
vent any considerable cirenlation of Troueault
or cddy currents in the core. The plates
are then placed one against another, their
central tongues being inserted within the coils
i the same gencral manner as described in
the patent before referred o, alternate plates
being preferably inserted from opposite sides.
The manner of building up the core and the
shape of the plates may, however, he mate-
vially varied without departing from thespirit
of my Invention.

Figs. 3 and 4 illustrate the construetion of
the cores of armatures for cleetric machines.
The plates A" are stamped as hefore, the shape
and form being suited to the particular form
of armature desired.  They are then annealed
and thereby softened and coated by afilmof in-
sulating oxide, and afterward placed together
side by side to form the complete armature-
core shown in Ifig. L.

1 desire to have it understood thatI do not
limit my claims to the particular forms of
cores here deseribed, nor to the precise peri-
ods of heating and cooling, nor the precise

methods of oxidizing and anncaling set forth
in the above specification, and present them
as being bestsuited to illustrate and digclose
my imvention.

In another application, filed November 0,
1558, Serial No. 290,150, 1 have deseribed and
claimed the cores themselves.

I elaim as my invention—

1. The hereinbefore-deseribed method of
constructing the cores of electrical apparatus,
which consists in first stamping out plates of
magnetizable material—such as soft iron—
afterward annealing and ecoating them with
an insulating oxide, and building up the core
from such annealed plates.

2. The hereinbefore-described method of
congiructing the laminated cores of eleetrie
converters and other clectrieal apparatus,
which consists in first stamping out plates of
magnetizable material having the required
shape and size, heating such plates after they
arc so stamped and allowing them to cool
eradually, thereby covering their surlfaces
and edges by coatings of oxide, and after-
ward building up the core from such plates
by placing them face to face, substantially
as described. |

3. 'T'he hereinbefore-deseribed method of
constructing the laminated cores of electric
converters and other -clectrical apparatus,

| which consists in first stamping thin plates
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of magnetizable material having the required
shape and size, heating such plates after they

are so stamped and allowing them to gradu-

ally cool, thereby covering their surfaces and
cedges by coatings of magnetic oxide, and af-
terward building up the core from such plates
by placing them face to face, substantially as
described. | |

4. The hereinbefore -deseribed method of
constructing the cores of electrical apparatus,
which consists in first stamping out plates of
magnetizable material—such as goft iron—
afterward coating them with an insulating
oxide, and building up the core from such
oxidized plates.

5. The hereinbefore-described iiethod of
constructing the cores for electrical appara-
tus, which consists in first stamping out the
plates of magnetizable material-——such as soft

iron—afterward coating the edgesof thesame 20

with an oxide, and building up the core from
such oxidized plates. |
In testimony whereof I have hereunto sub-
seribed my name this 7th day of May, A. D.
1889.
o ALBERT SCHMID.
Witnesses: |
J. M. TATE, Jr.,
VW. D. UPTEGRATF.
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