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~ Be it known that I, CarL A. LogR, a sub-
Ject of the German Emperor, and a resident
of Wilkinsburg, Pennsylvania, have invented

~certain new and useful Improvements in

Transformers, of which the following is a

- specification.

- In the construction of transformers it is
not only desirable but necessary in order to

diminish the magnetic leakage and the con-
sequent so-called ““inductive” loss of voltage

to place the windings of the circuits as near
together as possible. The windings of the

- circuits may be brought into intimate rela-
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tion by inclosing those of the low-voltage cir-
cult within those of the high-voltage circuit,
and while theoretically that would be the

‘best mode of construction it is impracticable

by reason of the difficulty of securing proper
insulation. In order to approach in practice

- the best théoretical conditions, the two wind-

ings should be divided and arranged so that

‘the sections of one circuit will alternate with

- those of the other without any intervening
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~cutt always has
voltage circuit. .

space except that for necessary insulation.
Additionally, each section of the low-voltage
circuit should comprise not more than one
coll of a single layer, since the low-voltage cir-

ess windings than the high-

(rre objection incident to comstructions in
which the low-voltage sections comprise coils
1n two or more-layers is that a considerable

-separationiseffected between the low-voltage

and the highivoltage windings, giving less effi-
cient results:than that following from the use
of a single layer, tha use of wire of one-half

‘cross-sectionial area”in’ the adoption of two

layess rendering it impossible to secure the
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necessary number of ampere-turns, as will be
obviousirom a simplecalculation after Ohm’s

Jaw.*® Additionally, with two layers in each

low-voltage section the terminals are on the
outside, and the connections between such
_s_egtions must- therefore be made on the out-
side.

The present invention-has for its object a
practical subdivision of the cireuits as high as
possible and their arrangement in alternating

sections. lach 10W-V'Qlta§e section_corgprises

a coll of a single layer and the c¢onnection of
the terminals of the different low-voltage sec-
tions -effected by wires or links arranged al-
ternately on -the inside and outside.of the
high-voltage sections if order to avoid cross

the low-voltage sections which would neces-
sarily result in a more or less undesirable sep-
aration between the high and low voltage sec-
tions., |

- The invention will be understood by refer-
ence to the accompanying drawings, in
which—

Figure 1 is a diagrammatic view illustrat-
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ing the manner of connecting the terminals of 65

the sections of the low-voltage circuit. Fig.
2 18a view, partlyin section and partly an end
elevation, of one type of the transformer.

- Kig. 3 is a similar view of another type of

transformer, and Fig. 4 is a longitudinal sec-
tional view of part of an assembled trans-
former which may be built after either of the
above types.

Similar reference characters indicate simi-,
lar partsin the several views., _

Referring to the drawings, the letter 4 des-
ignates the iron core of the transformer,
which, d4s usual, is made of laminated iron,
and 1t may be either of the form shown in
Kig. 2, known as the ‘““core” type, or that of
Fig. 3, known as the “shell” type. The high
and low voltage circuit-windings are in sec-
tion adapted to the particular type of core,
that of F?g. 2 being circular and that of Fig. 3
bemng elliptical. Fig. 4 shows a portion only
of the iron core, the construction and arrange-
ment of the windings being as follows: The
sections of the high-voltage circuit are desig-

i nated by the letter 2, and between them are

placed the s2ctions of the low-voltage wind-
ings designated by the letter ¢. The re-

spective windings are divided into as many

sections as possible and placed flat one

‘against the other, so as to alternate, as shown

in Fig. 4. EKach low-voltage section com-

prises a coil of wire, preferab?y'sqqa.re Or Tec-

‘tangular 1 section formed in a single layer

and wrapped with suitable insulation r, and
between contiguous high and low voltage
sections 1s mserted a sheet of insulating ma-
terial m. 1t 1s to be noted that by so arrang-
ing the sections of the two windings there 1s
no intervening space between contiguous sec-
tions and that 1t 1s possible to divide the
windings mnto a large number of sections sep-
arated only by the insulation. _

t and ¢, respectively, designate the inner
and outer terminals of the several sectionsof

“the low-voltage circuit, and by reason of the

employment of & single layer for each section
of said circuit the mner terminals necessarily

connections between the inner terminals of | come at one end of the inner convolutions
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and between the coil and the iron core. In
the space thus afforded between the windings
and the iron core I connect the inner termi-
nals ¢ of the two sections of the low-voltage
circuit by links or wires 0 in such manner
that the inner terminal of section 1 will be
connected with the inner terminal of section
9, 3 with 4, 5 with 6, &c. The outer termi-

nals # are connected by similar links or wires

in such manner that the outer terminal of sec~ |

tion 2 will be connected with the outer ter-
minal of section 3, the outer termial of sec-
tion 4 with the outer terminal of section 5, 6
with 7, and so on, the links or connecting-
wires [ and I* alternating in their arrange-
ment under and over the adjacent coils of the
sections of the high-voltage circuit, as shown
m Fig. 4. 1t will thus be seen that I am en-
abled to construct the sections of the low-
voltage circuit of a coil of a single layer and
to connect the inner terminals of said see-

~ tions in a simple manner, thereby avoiding
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cross connection between the high and low

voltage sections of the windings, which would
interfere with the proper disposition of the
sections of the two windings. 'The space be-
tween the iron core and the sections of the
windings is always sufficient to secure the
placing of the inner connecting -links I a

proper distance from the high-voltage coils,

particularly if, as usual, in high-—oltage
transformers the whole tronsformer is sur-
rounded with oil. The inner connectmg-
links ' are usually not over one inch 1n
length, and their effect upon the magnetic
field is so small as to be negligible. By mak-
ing the links 7 of a zigzag conformation their
inductive action will be reduced to mal.
Straight connecting-links, however, can be
used withouf any obnoxious eflects.

In building up the transformer care must
be observed that in every section of the low-
voltage winding the current shall flow i the

same direction. By simply turning one -of

the two connected coils this result may be

secured without the necessity of winding the
coils in opposite directions. The flow of the

current in the low-voltage section and the.

manner of connecting the coils will be under-
stood by reference to Fig. 1 to. be-from the

outer terminal of the first low-voltage section

through the winding to the terminal ' of that

section, inner connecting-link ¥’ to the mner |
terminal ¢ -of the second section , through the.
- ks winding of the second section to the outer ter- |
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minal # thereof, through the outer cgnne'ct?
ing-link 72 between thesecond and third sec-
tions, through the winding of the third sec-

tion to the inner terminal thereof, through

the inner connecting-link between the third 6o

and fourth.sections to the Inner terminal ¢
of the latter, through the fourth section of
the outer.terminal # thereof, and so on
through‘out 2]l the sections of the low-vol-
tage circult. ) |

What I claim, and desire to secure bjr Let-
ters Patent, 1s— o | |
1. A transformer comprising high and low .

voltage. circuits the said circuits being di-
vided into alternately - disposed sections,
links connecting the inner and outer terminals
of the sections of the low-voltage circuit, said
links being disposed alternately inside and

outside of the sections of the high - voltage

circuit. |

2. A transformer comprising high
voltage circuits each circuit comprising a plu-
rality of alternately-disposed sections, each
section of the low-voltage circuit having in-

‘ner and outer terminals, connections between
the inner and outer terminals, said connec-

tions being alternately disposed between the
successive sectlons. - |

3. In a transformer the combination of a
high-voltage circuit, a low-voltage circuit,
both circuits being divided into sections

‘placed alternately one against the . other,

connections between the inner terminals of
the -sections of the low-voltage circuit, con-

nections between the outer terminals of said

sections, said inner and outer connections
being alternately disposed.

4. In a transformer the combination of,a
high-voltage circuit, a low-voltage circuit,
both circuits being divided into alternately-
disposed sections each section of the low-
voltage circuit consisting of a coil in a single
layer, links connecting the inner and- outer

‘terminals of the sections of the low-voltage

circuit, said links being disposed alternately
on the inside and outside of the sections of
the high-voltage circuit. | -

In witness whereot 1
my name in -the presence of two subscribing
witnesses. ' |
. - CARL A. LOHR
Witnesses::

~-Ornix A. FOSTER,

- HARRY SCHRAGE.
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have hereunto signed
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