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To all whom it may concern:

. —— —

1 each leg of the core that is 'substanfially

Be it known that I, HarowLp B. SmiTH, a ! cylindrical in form and is of suitable diameter

citizen of the United States, and a resident
of Worcester, in the county of Worcester and
State of Massachusetts, have invented a new
and useful Improvement in Transformers, of
which the following is a speecification.

My invention relates to electrical appara- |

tus, and has apecial reference to the windings

for high voltage alternating current trans-

formers. _

The object of my invention is to provide
nmeans for effectively insulating and mount-
g wmdings for devices of the class above
mdicated that shall be sumple, durable and
relatively imexpensive, and that shall insure
a maximum heat radiation. -

The convolutions of conducting material
of which the windings of my transformer are
composed are all exposed to contact with the
msulating {luid in whieh the transformer is
immersed. The space occupled by the

windings 1s relatively small and although

the number of convolutions may be very
areat, adequate heat radiation i1s provided
for every turn. | | ;

The windings comprise, in general, a plu-

rality of concentrically mounted substan-
tially.-eylindrical coils of materially different
d1ameters which are constructed by winding

- a single layer of strap conductor on edge.

igure 1 of the accompanying drawing is
view, partially in elevation and partially in

section, of a transformer constructed in ac- |

cordance with my invention. Fig. 2 is a
view, partaally in section and partially in

plan, of a portion of the transformer shown

in Kig. 1, and Figs. 3 and 4 are plan views of
portions of coll groups similar to those shown
1n If1g. 2, but having insulating barrier
plates. ) '

Referring to Ifigs. 1 and 2 of the drawings,
the transformer illustrated therein com-

prises a laminated core member 1. which is

5 substantially rectangular in form and con-

stitutes a single continuous magnetic circuit.

The core structure is bound together by
clamping plates 3, which are arranged in
pairs and are located on oppostite sides of the
two short legs of the core member. Upon

‘the two longer legs of the core member,

primary coils 4 and similar groups of con-
centric secondary coils 5 are disposed. As
lustrated, the primary winding 4 com-

designed.

to fit easily onto the core member. The

‘secondary winding 5 comprises two groups
ot three cylindrical coils each, the diameters 60

of which vary progressively and are mate-
rially greater than the diameter of the

primary coils 4 so that they may be concen-

trically mounted and at the same time be

sufficiently separated fromn each other to 65
permit of the free circulation of oil or other

suitable insulating fluid between the several
colls. The primary coils may, of course, be
subdivided and the size and arrangement of

conditions for which the transformer is

The relative positions of the coils 5 are

malntained by means of a series of insulating 75
tubes or rods 6 which are somewhat longer

than the coils and are of suitable size to fit
between the concentrically mounted coils.
These rods or tubes are supported at their

ends by rings 7 of wood or other suitable in- 80

sulating material, the inner surfaces of which
are provided with a series of cavities so that

the tubes may be spaced about the surface of

the coils and retained in such a position.

The rings 7 are themselves supported by pro- 85
jections which extend from the clamping

plates 3 and to which they are connected by
adjustable clamping bolts 9. |
are longer than the coils 5, and collars 52 are

provided at the lower ends of the tubes so 90
that the rings 7 do not seal the ends of the

colls and consequently the insulating fluid
may circulate between them. - -
The core and the windings are located 1n a

The tubes 6

‘both primary and secondary coils and the 70 -
‘numbers of each may be varied to suit the .

tank 10 which, as illustrated, is rectangular, .95

but which may be of any,suitable size and
shape and which may be constructed of con-
crete or similar substance. The interior of

‘the concrete tank is provided with a lining 11

of sheet metal, so that it is capable of retain- 100

ing oil or other insulating fluid in which it is
desirable to immerse the transformer coils.

The tank 10 1s provided with a cover 12

which may be of similar construction to the

tank or may be made of cast iron according 105

to the usual practice.. The concrete tank
may preferably be reinforced by girders or

rods 102 of iron, which are built into its

structure 1n the usual manner.

>0 prises & single coil of strap conductor on | The sheet metal lining may be replaced by 11
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The insulating fluid in the tank may be

kept cool by any convenient means, such as
a coil of pipe 13, which is supported from the
cover and through which water or other cool-
ing fluid may be circulated. °

he core section of the magnetizable core

1 may be modified by providing notches or
steps in the corners, as shown m Ig. 2, so
that the coils 4 may be fitted more closely
to the core section. ' '

Referring to Fiﬁs. 3 and 4 of the drawings,

the concentric coils 5 are separated, not only
by the spacing tubes 6 but also by insula,tmgif
barrier plates 14, the use of which is wel
known for insulating high voltages in connec-
The barrier plate
may be of any convenient shape, corrugated
or cylindrical, and in some instances it may
be desitable to provide several barrier plates

in the form of concentric cylindrical shells

which may be separated by insulating tubes
or rods as the coils 5 are separated in ¥igs. 1,
2. 3and 4. For use with very high voltages,
the barrier plates are of considerable advan-
tage since they materially reduce the aggre-

gate oil distances which are capable of sus-

taining such voltages and consequently 1m-
prove the transformer regulation by reducing
the reactance. ' |

I make no claim herein to the tank or cas-
ing, but have made that the subject-matter
of a divisional application, Serial No.
350,952, filed January 5, 1907.~ ' B

The improvements of my invention are not
restricted to the transformer illustrated and
may be readily applied to various other de-
vices, and I desire that only such limitations

be imposed as are indicated in the append-

ed claims.

I claim as my inventlon: - .

i. A winding for electrical apparatus com-
prising a plurality of substantially cylin-
drical coils of materially different diameters,
and spacing means between the coils.

2. A winding for electrical apparatus com-
prising & plura%ity of concentrically mounted
cylindrical coils of materially different di-
ameters, each of which 1s composed of a sin-
ele layer of convolutions of a strap conductor
wound on edge. _ '-

3. In a transformer, the combination with
a magnetizable core member, of a winding
therefor comprising a plurality ofsubstan-

tially cylindrical coils of materiaily different

 diameters, and spacing tubes of msulating

60

65

material between the coiis.

4. In a transformer, the combination with
a laminated core member, of a winding com-
prising concentriccylindrical coils formed of
strap conductors, and spacing tubes and bar-
rier plates of insulating material serving to
separate sald coils. '

f
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a magnetizable core member, of a winding
comprising & plurality of concentric and sub-
stantially cylindrical coils of materially dif-
ferent diameters constructed of insulated
strap conductor weund on edge, and barriers
of insulating material between adjacent coils.

6. In an oil-immersed transformer, the
combination with & magnetizable core mem-
ber, of a winding comprising substantially
concentric and cylindrical coils and corru-
gated barriers of insulating material between
adjacent colls. |

7. The combination with a plurality of
substantially concentric cylindrical coils for
electrical apparatus, and barrier plates of in-
sulating material between the coﬁs, of an 1n-
closing and fluid-containing casing therefor.
- 8. The combination with a plurality of
substantially concentric cylindrical coils for
electrical apparatus, and barrier plates of in-
sulating material between the coils, of a fluid-
containing tank constructed of concrete or
similar substance.

9. The combination with a plurality of
substantially concentric cylindrical coils for
electrical apparatus, and corrugated barrier
plates of Insulating material between the
coils, of an inclosing tank constructed of con-
crete or similar substance and having a fluid-
resisting lining.

- 10. The combination with a plurality of
substantially concentric cylindrical coils for
electrical apparatus, and barrier plates of in-
sulating material between the coils, of an m-
closing tank or casing constructed of con-

crete or similar substance and having a sheet

metal lining.

11. The combination with a substantially
rectangular core member, and a plurality oi
concentric cylindrical coils mounted on two

opposite legs of the core member, of corru-

cated barrier plates of insulating material
between adjacent coils, and means for 1m-
mersing the core and the windings 1n insu-
lating fluid. - | -
12. The combination with a substantially
rectangular core member, and a plurality of

concentric cylindrical coils each comprising

a single layer of convolutions of edgewise
wound conductor, of barriers between the
adjacent coils, and a fluid-containing tank in
which the core and windings are disposed.
13. The combination with a substantially
rectangular core member, and a plurality of
concentric cylindrical coils each comprising
a single layer of convolutions of edgewise
wound conductor, of corrugated barrier

' plates between adjacent coils, and a fluid-

containing tank constructed of concrete or
similar material and inclosing the core and
windings, .

14. In a transformer, the combination
with a plurality of concentric and substan-
tially cylindrical coils, of spacing means be-

70

75

80

90

100

105

110

115

120

125

5. In a transformer, the combination with | tween the adjacent coils comprising a series 130
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of insulating tubes, and means for supporting | ing spacing tubes, and barrier plates between
the tubes and for maintaining the concentric | adjacent coils, and rings of insulating mate-

relation between the colls. rial which engage and support the ends of the 15
15. In a transformer, the combination | spacing tubes. . _ '
5 with a plurality of concentric and substan- | Intestimony whereof, I have hereunto sub-

tially cylindrical coils, and a series of insulat- | scribed my name this 17th day of August,
ing spacing tubes disposed between adjacent | 1906.

| ;:I?ilsguagég. end rings which support the spac-_ | HAROLD B. SMITH.
10 16. In a transformer, the combination ! Witnesses: _
with a plurality of concentric and substan- R. J. DEARBORN,

tially cylindrical coils, of a series of insulat- | BirNEY HINES.
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