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1ron wire wound by hand, or plates of mag-
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" 81z¢ and shape for the admission of the pri-

5C

“Wwound by hand. Inp others the core hag GOon-

built up about saig primary and secondary
coils,

‘rialin the form of plates or sheets, the core

N. Y.

SPECIFICATION "forming' part of Letters Patent Io, 605,194, dated June ré ., 1898,
' Applicatipn filed June 29, 1897, Serial No, 642,879, (No model.)

1o all whom, ¢ Moy cmwcrn;. | | | ping plates that are not integral o to the
Beit known that We, JOHN J. BELLMAN and | presence of alr-gans.

CITARLES T RITTENH_OUSE,' citizens of the The term ““fig]q™> 1n this Specification is to

['nited States, residing in the city, county, [ be considerad as including the circuit or ejp.

and State of New York, have invented an cuits made up of magnetie material and the

Improvement in Eleetrie Tmnsformers, of | term “core?” jq applied to that part of such

which the following is g Specification, . cireuit or cirenitg surrounded by the eleetric
Elactrie transformenrs have sometimes been conductor. _ |

made with circular cores of rectangular eross- | The mortises should be cut with reference

scction built up of jron. blates around whieh to the position of each plate in the pilé of

the primary and sccondary wires have been | Plates, in order that when the plates are put

sisted of a eoil of Iron wire around which the
primary and sccondary wires were wound,
The primary ang Sceondary conductors have
also been wound in a coll and surrounded by

the field about Which the coils apa wound
may be substantially of circular cross-see-
tion. This, however, is not indispensable,
‘because the plates may be cut out approxi-
mately as shown either in Ifig. 3 or Fig. 4, so
that when properly assembled they will form
One or more cores around which the coils ara
Placed. These openings may be of any de-
sired form. It ig sometimes ad vantageous to
cut the outer ﬁeld-plates for the Opposite
sides of the pile Sufficiently wide to provide
for bending such plates, as shown at 4, to
form the guides for the spool.

A sectional or divided spool ig made use of,
consisting of a eylinder E, which may be of
“Paper or other material, with two Or more
rings or heads 7. The spool may be made in
Ohe or more pieces, so that it may be placed
in position around the core. The parts of the
cylinder may be Joined together and secured
or held in position in any desired manner,

If the spool is made of sheet metal, it ig ad-
visable to so construet it as to prevent the
circulation of eddy-currents. This may be
accomplished by the interposition of an in-
sulating—-strip, as shown at I, Fig. 6. The
heads or rings 7 can be made in seetions and
Joined in any desired manner, such as shown
at L, Fig. 5, or they may be split open at one
Place and introduced around the eylinder and
then united at the obening, if desired, y laps

netie material sectionally divided have been

It is well known that an air-gap, lap, or
butt-joint in g ferromagnetie cireuit offers
considerable resistance to the magnetic flux,
and in OvVercoming the same additional en-
CTEY 1S required. At least one such joint or
air-gap is’ present in all types of electric
transformers in which the magnetic circuit i
composed of magnetic materia] notentire and
continuons along- the path of the magnetic
flux. | -

In our present Improvements in clectric
transformers the magnetic field is composed
of plates or layers of magnetic material with-
out joints, laps, butts, or alr-gaps, each plate
being inteoral, | | -

In the drawings, Figure 1 ig g Cross-sec-
Lion of our improved transformer. Irig. 2 is
a longitudingl Sectlon.  Iigs. 3 and 4 show
modifications in the shape of the magnetie
ficld,  IMig. 5 shows the preferable manner of
conneeting the ends of the rings or heads or
of the cylinder, anq I'ig. 6 shows details in
larger size of the manner of making the cyl-
inder of scgments and insulating the same.

The field C is com posed of magnetie mate-

andrivets, or secured to the cylinder K in any

veing integral witl, the other parts, and the
sheets have mortises at 2 and 3 of the proper | suffiej d ¢
core. This spool is to be rotated for the pur-
pose of building up the electrie conductor in
convolutions around the core, and hence the
¢oils ean be wound upon this spool by turn-

mary and Sccondary coils, so that the mag-
netice flux is free to cireulate through the en-
tire field without the resistance due 1o lap-

together in the pile the core gp that part of
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‘e easily unwound oOr removed and another
 substituted. . " |
1t is of course anderstood that the primary | 1
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ing tne by hand or Dy any suitable
mechanism adapted thereto. The spool OF
cylinder may be supported upon wheels or
rollers, a8 shown at R, Figs. 1 and 3, which
act as guides, and it may then be rotated in
the manner above stated, or it may be rotated
by the guilde
which can be revolved by any gnitable power.
Tp winding the primary and secondary ¢oLis
5 and 6 the coils may be combined or orouped
in any desired manner. We, however, preferto
wind the primary and secondary wires in sepa- |
rate coils, as shown in Figs. 2 and 4. These |
coils when side by side around the core ars ’
advantageously separated DY pings, 7, which
may also form the heads of the spools, 80 that
if any defect arises in any coil the ¢oil may

e connected
osired manner 1i their |
1t may be advaniageous
hands for either primary ol

coils and secondary colls may
olectrically in any d
respective circuits.
to use sirips or

secondary conductors, or for both, as illus- !
trated in the section Fig. 2 ab b. 1t is also |

advantageous to fill the norbised space of the |
field as completely as possible with the colls. :

3y the present {mprovements i} is possible-
1o economically construct transformers hav- "
ing distinct advantages OVeY those hitherto .
made because the feld has a minimum mag-
netic resistance and horefore requiresamini-.
mum magnetixing-cm‘rent. The coils whieh
surround the core Of cores are wound with
rapidity, sC a8 to avoid econsuming anneces-
sary btime threading the wires through the
mortised fields. This construction also af-
fords a ready moeans of dividing up the coils |
or helices upon ihe core in such a manuner thab
the primary and sccondary colls are easy of
access, and in case of Jofeot or injury any coil |
may beremoved and anothersubstit ubed with-
out disturbing the remaining coils. Themag-
netic leakage and rosistance are red need o a
minimum. '

We clatin

2L

98 our invention —

vollers or wheels themselves, | -

805,194

Y

1. The combination in & tpansformer, of &
copromagnetic field built up of integral plates
a0 mortised thab when the plates arce properiy
assembled the core of the magnetic fipld will
be &ppmﬁm%ely circular 1n Cross - gection,

substantially as set forth.
o The combination 1t & transformer, of &

eopromagnetic field, composed of 10 ortised
plates, & divided spool or spo0ls interlinking

with the magnetic field, and means for caus- -

ing the spool or spools 1o revolve, substal-
tinlly as seb forbh.

9 “he combination in a transformer, of a
terromagnetic field, a spool. or Spools 1nLer-
linking with such field and roller

' ) or spools and for caus-
them to revolve about the core OT COTCS of
the magnetic field, «nbstantially as seb forth.
combination 1n & transformer, of &
. field of integral plates gach
having & mortise through it and & seetional
or divided spool or sPoOoLs interlinking with
the ferromagnetic feld and primary and sec-
ondary wires wound upen said spool Or 3POOIS
by rotabing gaid spool Or Spools around 1ho
core or cores of said ferromagnetic field, sub-
stantially as seb forth. |

5 “The combination in g transtormer, of a
corromagnetic field build up of plates, and a
soetional or divided spool or SPOOIS interlink-
ing with the ferrom agnebic field and thewind-
ing of wire around the core O cores of said
corromagnetic field by the turning of said
spool orT spools on the core ot cores, substan-
tially as seb forth.

6. The combination 'n a transformer of
ferromagnetic field built up of piates, a SeC-
tional or divided spool Or SPOOIS interlinking
with the core and wollers for supporting tho
spool whiie being rotated, substantially as
seb forth. | _

Signed by us this 23d day of June, 1397.
JOIIN J. BELTMAN.

| CIIAS. T. RITTENITOUSE.

VWitnesses: .

| ITAROLD SERRELL;

Gro. T. PINCENEY.
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