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5 Claims.

This apparatus relates to electrical induction
apparatus such as transformers employing a core
of magnetic material about which primary and
secondary windings may be positioned in induc-
tive relation to operate in a well known manner,
and particularly to such apparatus in which the
Insulating materials are composed entirely of
non-inflammable material. .

In the construction of apparatus of the char-
acter indicated, it is the usual practice to insu-
late the individual copper coil conductors from
adjacent strands with paper or cloth tape im-
pregnated with varnish and to support and space
the several coils or parts of the winding by the
- use of blocks or strips of material such as Mi-
carta, wood, pressboard, paper or other similar
organic material. All of these materials have g
low burning point
the temperature is raised to the ignition point,

In many applications of induction apparatus,
Insulating oil 1s used which circulates to serve
both as the insulating and cooling medium, and
this material is also combustible under certain
conditions. In accordance with the invention,
the use of all organic material for insulating pur-

- Pposes is avoided and the parts so designed and

arranged as to provide air cooled Insulating ap-
paratus. The individual conductors may be in-
sulated from adjacent conductors by asbestos or
woven glass tape and blocks of material such as
porcelain or glass may be used for centering the
low voltage winding on the core and for center-
ing the low voltage and high voltage windings
about the core as well as for spacing the several
disc type coils of the high voltage winding. The
use of such materials assists in providing an air
cooled, air insulating transformer, all of the ma-~
terials of which are non-combustible and are
capable of withstanding high temperature for
long periods of time. .

It is an object of the invention to provide ap-
paratus of the class described in which the ecofl
spacing and supporting members are made of
vitreous inorganic material such as porcelain and
in which no organic insulating material is em-
ployed. ,

It is a further object of the invention to provide
an alr cooled, air insulated apparatus of the
class described in which the coils are supported
and spaced by a non-combustible material that
will withstand high temperatures for long periods
of time.

It is another object of the invention to provide
apparatus of the character described, of which
barriers of high dielectric strength are provided

and may be a source of fire if
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between the windings and the core and between
the high voltage and low voltage winding to pro-
vide high surge voltage Insulating strength to
the apparatus.

Other objects and advantages of the invention
will be apparent from the following description of
& preferred embodiment of the invention; in
which ) .

Figure 1 is a side elevational view of an air
cooled air insulated transformer built in accord-
ance with the invention, showing the core and
coil assembly; )

Fig. 2 is a vertical sectional view through one
of the core winding legs taken on the line IT—IT
of Fig. 3; and - .

Figs. 3 and 4 are horizontal sectional views
taken along the lines III—III and IV—IV, re-
spectively, of PFig. 2.

Referring to the drawings, a core type trans-
former is illustrated having a core structure {4
provided with two vertically positioned winding
legs as best shown in Fig, 1 connected by two
horizontal yoke portions clamped between chan-
nels 12 at the top of the structure and between
channels 13 at the bottom of the structure, re-
spectively, and held in position by bolts {4 for
clamping the channel members together., Upper
and lower steel pressure plates or rings 1§ and
18, respectively, are provided for assisting and
holding a low voltage winding {7 and a high volt-
age winding 18 in their proper positions about
the winding leg of the core {i. The lower pres-
sure plates 16 are supported from the channel
irons 13 upon angle iron members {89 and Insulat-
ing strips 20. . :

The pressure plates 15 and | 6, as best shown
In Figs. 3 and 4, are cut away at 2{ so as not to
provide a continuous short circuited turn about
the winding leg and also to accommodate the
low voltage terminal conductors 22 and 23 which
extend upwardly through the upper plate 186.
The plate 15 is also cut away, as shown at 24, to
provide for similar low voltage terminals 28 and
26 which extend upwardly from the opposite side
of the low voltage winding 11, the conductors 23
and 26 being joined at 27 and the conductors 22
and 25 being joined at 28, as best shown in PFig. 2,
to provide terminals for the low voltage winding.
As best shown in Fig. 3, the pressure plates com-
prise an outer ring 32 of considerable width

-Joined by spokes 33 to a narrow inner rim 34,

thus providing openings 3§ between the spokes to
permit the flow of air upwardly about the coils
of the low voltage winding.

The low voltage winding 17 comprises a plu-
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rality of cylindrical coils 36, 31, 38 and 39 wound
about a central tube of non-combustible Insu-
lating material 42, the tube and coils extending
from the lower pressure plate 16 to the upper
pressure plate 195. As best shown in Fig. 2, each
of the individual coils comprising & winding is
made up of two conductors which may be made
up of a number of conductor strands if so de-
sired, the two conductors starting at the end of
the coil on cpposite sides of the center as, for ex-
ample, the conductors 22 and 25 of the outer coil
36 which alternate vertically through the coil,
the first half turn of each conductor displacing
it vertically an amount corresponding to the ver-
tical dimension of the conductor. ,Asbestos or
gimilar insulating tubing may be provided be-
tween the last half turn of each conductor ad-
jacent the ends of the coil so as to complete the
coil structure to provide a right cylinder having
ends pressed against the opposite pressure plates
{5 and {6 at opposite ends of the winding struc-
ture. Vertical spacers 45, 46, 41 are provided be-
tween the several coils 36, 37, 38 extending ver-
tically between the spokes 33 of the pressureé
plates 1§ and {6 to provide spaces between the
coils for the free circulation of air by thermal
conduction upwardly through the openings 35
in the bottom pressure plate 16 and about the
several coils comprising the low voltage winding
{7 upwardly through the openings 35 between
the spokes 33 of the upper pressure plate.

The low voltage winding i1 is spaced from the
winding leg of the core i1 by a plurality of coil
block centering spacers 52 which are mounted
on small pins extending from the core structure
and are of such dimensions as to fit snugly within
the inner insulating tube 42 about which the low
voltage winding coils are positioned.

The high voltage winding 18 may consist of a
plurality of flat or disc type coils 54 separated by
spacers 55 of insulating material such as porce-=
lain. As best shown in Fig. 1, the spacers 55 are
arranged in vertical columns between adjacent
coils and are spaced about the circumference of
the winding in a manner to provide openings
ragially of the winding between the adjacent
coils. The winding is positioned between blocks
56 between the pressure ring 16 and the lower
end of the winding and between the pressure
block 15 and the upper end of the winding to
assist in clamping the winding 18 firmly in place
between the pressure plates {5 and i6.

A tube 57 of insulating material is provided
between the high voltage and low voltage wind-
ings extending from the lower pressure plate i8
to the upper pressure plate 15 and fitting on the
inner side of the blocks 56, thus providing a space
58 between the tube 571 and the outer side of
the low voltage winding and a space 59 between
the tube 57 and the inner side of the high voltage
winding.

It will be noted that the blocks 56 are so spaced
as to permit the flow of air inwardly across the
lower end of the stack of high voltage winding
coils 54 to rise upwardly pbetween the high voltage
winding and the insulating tube 51 and again out-
wardly between the upper blocks 56 and the pres-
sure plate 15 to thus permit air to be conducted
upwardly by thermal action within the interior
of the coil 18. The arrangement of the struc-
ture above described with respect to the low
voltage winding 11 permits the flow of air up-

-wardly through the opening 35 in the upper and

lower pressure plates and about the several coils
comprising the low voltage winding.
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Four pressure bolts 62 are provided extending
through the lower flange of the upper channel
jrons 12 on the opposite side of the upper yoke
sections of the core fl for the purpose of bring-
ing pressure against the pressure nut 63 carried
on the pressure plate 15 for forcing the plate
downwardly for securely positioning the wind-
ing assembly between the two pressure plates
i5 and 16 and for centering the outer winding
18 about the core leg.

1t will be obvious to one skilled in the art that
many modifications of the details of construc-
tion described may be made within the spirit of
the invention. and I do not wish to be limited
otherwise than by the scope of the appended
claims.

I claim as my invention:

1, An air-cooled, air-insulated transformer
comprising a core of magnetic material having &
vertically positioned winding leg, & frame struc-
ture for the core, & substantially circular upper
pressure plate and & substantially circular lower
pressure plate extending about the winding leg
and operatively associated with the frame struc-
ture. tubular low-voltage and high-voltage wind-
ings spaced from each other and from the wind-
ing leg and positioned between said upper and
lower pressure plates, a tubular insulating and
supporting member positioned snugly within the
inner of the two windings and a tubular insulat-
ing member positioned substantially midway be-
tween the two windings in a position to permit
free circulation of air between the insulating
member and each of the two windings, said tu-
pular members and the inner of said two wind-
ings extending from the one to the other of the
two pressure plates, the outer of said two wind-
ings comprising a stack of disc shaped coils
spaced from each other and from the outer of
the two tubular members by blocks of vitreous
insulating material positioned between the coils
about the tubular member, said outer winding
being spaced from said pressure plates by means
of blocks of vitreous insulating material spaced
circumferentially along the ends of the winding
between the winding and the pressure plates, to
provide for free circulation of air by thermal
conduction within and about the windings.

2. An air-cooled, air-insulated transformer
comprising a core of magnetic material having
a vertically positioned winding leg, a frame
structure for the core, a substantially circular
upper pressure plate and a substantially circular
lower pressure plate extending about the winding
leg and operatively associated with the frame
structure, tubular low-voltage and high-voltage
windings spaced from each other and from the
winding leg and positioned between said upper
and lower pressure plates by means of insulat-
ing blocks of vitreous material to provide & non-
inflammable structure, said windings and sup-
porting blocks being spaced radially to provide
a space between the core and the inner winding
and a space between the two windings for a
free circulation of air by thermal conduction, a
tubular insulating and supporting member posi-~
tioned snugly within the inner of the two wind-
ings and a tubular insulating member positioned
substantially midway between the two windings
in a position to permit free circulation of air
between the insulating member and each of the
two windings, said tubular members and the
inner of said two windings extending from the
one to the other of the two pressure plates, the
outer of said two windings comprising a stack
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of disc shaped coils spaced from each other and

from the outer of the two tubular members by
blocks of vitreous insulating material positioned
between the coils about the tubular member, said
outer winding being spaced from said pressure
plates by means of blocks of vitreous insulating
material spaced circumferentially between the
ends of the winding and the pressure plates, to
provide for free circulation of air by thermal
conduction within and about the windings.

3. An air-cooled, air-insulated transformer
comprising a core of magnetic material having a
vertically positioned winding leg, a frame struc-
ture for the core, a substantially circular upper
pressure plate and a substantially circular lower
pressure plate extending about the winding leg
and operatively associated with the frame struc-
ture, tubular low-voltage and high-voltage wind-
Ings positioned between said upper and lower
pressure plates and spaced from each other and
from the winding leg by means of insulating
blocks of vitreous material to provide a non-
inflammable structure, said windings "and sup-
porting blocks being spaced radially to provide
& space between the core and the inner winding
and & space between the two windings for 8 free
circulation of air by thermal conduction, a tu-
bular insulating
tioned snugly within the inner of the two wind-
ings and a tubular insulating member positioned
substantially midway between the two windings
in a position to permit free circulation of air be-
tween the insulating member and each of the
two windings, said tubular members extending
from the one to the other of the two pressure
Plates, the outer of said two windings being held
in spaced relation from said pressure plates by
means of certain of said blocks of vitreous in-
sulating - material spaced circumferentially be-
tween the winding and the pressure plates, to
provide for the free circulation of air by thermal
conduction within and about the winding, the
inner of said two windings comprising a plurality
of cylindrical winding sections extending from
the one to the other of the two pressure plates
and spaced from one another o provide for the
free circulation of air therebetween, said upper
and lower pressure plates having openings there-
in adjacent the ends of the inner of said two
windings to permit the circulation of air up-
wardly therethrough. .

4 air-cooled, air-insulated transformer
‘comprising a core of magnetic material having a
vertically positioned winding leg, upper and lower
. end frame structures for the core, g substantial.

1y circular upper pressure plate and a substan-
tally circular lower pressure plate extending
about the winding leg and operatively associated
with the frame structure, tubular low-voltage and

high-voltage windings positioned between said_go

upper and lower pressure plates, the low-voltage
winding being spaced from the winding leg by

means of insulating blocks of vitreous material to -

-mﬂ. nomable structure, said wind-
suppor ocks being spaced
,..bprondeumbetmthecorelndm

and supporting member posi-

ner winding and a space between the two wind-.
ings for a free circulation of air by thermal con-
duction, a tubular insulating and supporting
member positioned snugly within the inner of the

$ two windings and a tubular insulating member

positioned substantially midway between the two
windings in a position to permit free circulation
of air between the insulating member and each of
the two windings, said tubulgr members extend-

10 ing from the one to the other of the two pres-

sure plates, the outer of said two windings being
" spaced from said pressure plates by means. of
blocks of vitreous insulating material spaced cir-
_ -cumferentially between the winding and the pres-

15 sure plates, to provide for the free circulation of

air by thermal conduction within and about the
winding, the inner of said two windings com-
prising a plurality of cylindrical winding sections
extending from the one to the other of the two

20 pressure plates and spaced from one another to

provide for the free circulation of air therebe.
tween, said upper and lower pressure plates hav-
ing openings therein adjacent the ends of the
Inner of said two windings to permit the circula-

25 tion of air upwardly therethrough, and connect~

. ing means between the upper pressure plate and
the upper end frame for centering the plate with
respect to the frame and for applying pressure
thereto.

30 5. An air-cooled, air-insulated transformer

‘comprising a core of magnetic material having a
vertically positioned winding leg, a frame struc-
ture for the core, a substantially circular upper
pressure plate and a substantially circular lower

35 pressure plate extending about the winding leg

and operatively assoclated with the frame struc-
ture, tubular low-voltage and high-voltage wind-
ings spaced from each other and from the wind-
.ing leg and positioned between said upper and

40 lower pressure plates, a tubular insulating and

supporting member positioned snugly within the
inner of the two windings and a tubular insulat-
Ing member positioned substantially midway be-
tween the two windings in a position to permit

45 free circulation of air between the Insulating

member and each of the two windings, said tubu-
lar members and the inner of said two windings
extending from the one to the other of the two
pressure plates, the outer of sald two windings

80 being spaced from said pressure plates by means

of blocks of vitreous insulating material spaced
circumferentially along the ends of the winding
between the winding and the pressure plates, to
provide for free circulation of air by thermal

83 conduction within and about the windings and

across the ends of the outer winding between the

and the pressure plates, said pressure
plates being provided with a plurality of spaced
openings adjacent the ends of the inner winding
to permit the flow of air therethrough adjacent
the inner winding, sald upper pressure plate hav-
ing recesses in its inner edges on opposite sides
thereof to accommodate - terminal’ conductors
‘from said inner winding.

GORDON' R. MONROE.




