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UNITED STATES

JOIIN J. BELLMAN AND CHARLES T. RIT” ‘ENIIOUSE, OF NEW YORK,

PATENT OrrICcE,

v

N. Y,

ELECTRIC TRANSFORM ER.

SPECIFICATION forming part of Letters Patent No,

Application filed June 29, 1897,

To all whom it may concern.: .

Beitknown that we, JOHN J. BELLMAN ang
CiarLes . RITTENHOUSE, citizens of the
United States, residing in the city, county,
and State of New York, have invented an
Improvement in Eleetric Tmnsformers, of
which the following is g specifieation.

Elactrie transformers have sometimes been
made with cireularcores of rectangular cross-
Section builg up of iron plateg around which
the primary ang secondary wires have been
wound by hand, In others the core hag con-
sisted of a eoil of iron wire around which the
brimary and secondary wires were wound.
The primary ang Seeondary conductors have
also been wound iy a coil and surroundeqd by
iron wire wonnd by hand, or plates of mag-
netie material sectionally divided have been
built up about said primary anq Secondary
coils, .

It is well known that an air-gap, lap, or
butt-joint in g ferromagnetie eireuit offers
considerable resistance to the magnetic flux,
and in overcoming the same additional en-
Cr2y is required. At least one sueh joint or
air-gap is bresent in all types of electric
transformers in which the magnetic eircuit is
composecd of magnetie material not, entire and
continuous along the path of the magnetic
Mux.,

In our present improvements in electric
transformers the magnetic field is composed
ol plates or layers of magnetic material with-
out joints, laps, butts, or air-gaps, each plate
being integral,

In the drawings, Figure 1 ig g Cross-see-
tion of our improved transformer. Tig. 2 is
a longitudingl section.  Figs. 3 and 4 show
modifications in the shape of the magnetic
ficld. Iig. a shows the preferable manner of
conneeting the ends of the rings or heads or
of the cylinder, and Fig. 6 shows details in
larger size of the manner of making the cyl-
inder of scgments and insulating the same,

The field ¢ ig composed of magnetic mate.
rial in the form of Dlates or sheets, the core
being integral with the other parts, and the
sheets have mortises at 2 and 3 of the proper
‘ admission of the pri-
mary and secondary coils, so that the mag-
netie flux is free 4o circulate through the en-
tire field without the resistance due to lap-
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ping plates that are not integral or to the
presence of air-gaps,

The term ““figlq in this speeification is to
be considered ag including the cireuit or eir-
cuits made up of magnetic material and the
term ““core” jg applied to that part of such
cireuit or cirenitg surronnded by the clectric
conductor. '

The mortises shoalq
to the position
plates, in order
together in the
the field about which the coils are wound
may be substantially of cireular eross-gec.-
tion. This, however, is not indispensable,
because the Plates may be cut out approxi-
mately as shown eithep in Fig. 3 or Fig. 4, so
that when broperly assembled they will form
one or more cores around which the coils are
Placed. These openings may be of any de-
sired form. Tt ig sometimes advantageous to
cut the outer field-plates for the opposite
sides of the pile sufficiently wide to DProvide
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 cylinder E, which may be of
‘Paper or other material, with two or more
rings or heads 7. The spool may be made in
one 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 is ad-
visable to so construct 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 sections and
joined in any desired manner, such as shown
at L, Fig. 5, or they may be split open at one
blace and introduced around the eylinderand
opening, if desired, by laps
andrivets, or secured to the cylinder K in any
suitable manner, the special object being to
provide a spool sufficiently strong for wind-
ing the coils upon

be cut with reference
of each plate in the pile of
that when the plates are put

[ be revolved around the

This spool is to be rotated for the pur-
DPose of building up the electric conduetor in
convolutions around the core, and hence the
coils can be wound upon this spool by turn-

pile the core op that part of .

it and at the same time
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ing the spool by hand or by any guitable 1. The combination in & transformer, of &
mechanism adapted thereto. The spool or ferromagnetic feld builtup of integral plates
cylinder may pe supported upon wheels or | 80 mortised that when {he plates are properiy
rollers, ag shown ab B, Figs. 1 and 3, which assembled the core of the magnetic fiold will
act as guides, and it may then be rotated in | be appmximmely cireular in cross- gection,
the manner above stated, or it may be rotated substantially as seb forth.
by the guide rollers or wheels themselves, ; - 3. The combination in a transformer, of a
which can be revolved by any suitable powar. ferromagnetic field, composed of m ortised
Tn winding the primary and secondary coils plates, & divided spool or spools interlinking

5 and 6 the coils may e combined or grouped with the magnetic field, and means for eaus- -

in any desired manner. W e,however,preferto ing the spool Or spools to revolve, substan-
wind the primary and secondary wires insepa- | tially a8 seb forbh.
rate coils, as shown in Figs. 2 and 4. These 3 “The combination in a transformer, of a
coils when side by side around the core ard ferromagnetic field, a spool or spools inter-
advantageously separated by rings 7, which linking with such field and rollers for sup-
may also form iho heads of the spools, SO that | porting the said spool or spools and for caus
it any defect arises in any coil the coil may | ing them to revolve about the core or cores of
bhe easily unwound or removed and another the magnetic field, substantially as seb forth.
snbstituted. " 4. The combination in o transformer, of a
1t is of course anderstood that the primary ferromagnetic feld of integral plates each
coils and secondary coils may e connected | having & mortise through it and a seetional
clectrieally in any desired manner in their | or divided spool or spools interlinking with
respeetive civcuits. 1t may be advantageous | the ferromagnetic field and primary and sec-
1o use strips or bands for either primary or | ondary wires wound upon said spool or spools
secondary conductors, or for both, as ilus- by rotating said spool or spools around the
trated in the section Tig. 2 at 6. 1¢ is also | core or COTES of said ferromagnetic field, sub-
advantageousto #11 the mortised space of the | stantially as set forth.
field as completely as possible with the coils. { & The combination in & transformer, of a

By the present improvements it is possible ferromagnetic field built up of plates, and a
o economically construct transformers hav- | sectional or divided spool or spools interlink-
ing with the ferrom agnetie field and thewind-
ing of wire around the core O cores of said
ferromagnebic field by the turning of said
spool or spools on the core or COTes, gubstan-
tially as seb forth.

6. The combination in a transformer of &
ferromagnetie field built up of plates, & see-
tional or divided spool or spools interlinking
with the core and rollers for supporting the
| spool while being rotated, substantially as
seb forth. .

Signed by us this 23d day of June, 1897.
JOIIN J. BELLMAN.
CIIAS. T. RITTENIIOUSE.
Witnesses: .
IIAROLD SERRELD:;
Guo. T. PINCENEY.

made because the field has a minimum Mmag-
netic resistance and thereforerequiresa mini-
mum magnetizing-current. The coils which |
surround the core o cores are wound with
rapldity, sc as to avoid consuming unneces-
sary time threading the wires through the
mortised fields. This consbruction also af-
fords a ready means of dividing up the coils
or helices upon the core in such a manner that
the primary and sccondary colis are easy of
access, and in case of defectorinjury any coil
may be rem oved and another substituted with-
out disturbing the remaining coils. Thomag-:
netic leakage and resistance are red ueced toa
minimum.

We claim as our invention—
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