s o G L X Yol
N 2 [
A, L, LTAD.

W. H. COONEY
SPACER FOR TRANSFORMER DISK COILS

Filed Dec. 31, 1924

=

=

. 41%%

Wy

1,549,525

1
s ¢
<
i N
NN DN w4
I \\ T\_ =, N V\_ -
A b \‘ 4N AN /5
( - 0N RN
’ N N N

. /9

n.'-—/7

= /6
Invertor:

William H.Cconey,

Mis Attorn@;y.



Patented Aug. 11, 1925, »

UNITED STATES

| 1,549,525
PATENT OFFICE.

WILLIAM H. COONEY, OF PITTSFIELD, MASSACHUSETTS, ASSIGNOR TO GENERAL ELEC-
TRIC COMFANY, A CORPORATION OF NEW YORK.

SPACER POR TRANSFORMER DISEK COILS.

‘ Application filed December 31, 1924, Serial No. 759,211,

To all whom it may concern:
Be it known that I, WiLtiam H. CooxEy,
a citizen of the United States, residing-at
Pittsfield, in the county of Berkshire, State
5 of Massachusetts, have invented certain new
and useful Improvements in Spacers for
Transformer Disk Coils, of which the fol-
lowing is a specification.
My-invention relates to spacers for trans-
10 former disk coils.. A transformer winding
is with advantage often built up in the form
of a stack of series connected annular shaped
or disk coils and such coils are commonly
separated by radial spacing strips to provide
15 spaces or ducts between the coils for the
circulation of an insulating and cooling
fluid. The general object of the present in-
vention is to provide an improved radial
.coil spacer having ducts adapted to permit
20 free and eflicient circulation of the cooling
fluid. ' ‘
The invention and its advantages will be
better understood from the following de-

seription taken in connection with the accom--

26 panying drawing, in which Fig. 1 is a view
in elevation of a transformer having coil
spacers constructed in accordance with the
invention, a portion of the transformer being
broken away to reveal details; Fig. 2 is a

30 view on the line 2—2 of Fig. 1 and in the
direction of the arrows; Fig. 3 is a perspec-
tive view of one of the spacing units of
Figs. 1 and 2, parts of the unit being sep-
arated to make its construction more clear;

36 Fig. 4 is a face view of a modified form of
spacing unit; Fig. 5 is an edge view of the
spacing unit shown in Fig. 4; Fig. 6 is a
view showing another modified form of
spacing unit; and Fig. 7 is an enlarged

40 gectional view on the line 7—7 of Fig. 4 and
in the direction of the arrows.

Like reference characters indicate similar
parts in the different figures o the drawing.
The transformer shown in Figs. 1 and

46 2 comprises a three-legged shell type core
10 with windings 11 on the central leg 12.
The windings 11 comprise coils of the disk
type which may be suitably connected in

. any desired manner as interleaved primary

50 and secondary coils. The coils are supported
and spaced -axially around the winding leg
12 of the core by an insulating cylinder 13.

The coils 11 are maintained in spaced rela-

__ tion along the winding leg 12 by radial

55 spacers 14, thus providing spaces or ducts

between the coils for the circulation of a
suitable cooling fluid in contact with the
opposed coil surfaces. In order to show the
construction more clearly, the thickness of
the radial spacers 14 is exaggerated some-
what in Fig. 1 as compared with the thick-
ness which would ordinarily be desirable for
spacing the coils 11. :

In forming the spacers 14 shown in Figs.
1, 2 and 3, U-shaped spacing units are used,
each unit comprising two parallel side mem-
bers 15 and 16 separated or spaced apart
by. a short base member 17 secured between
them at one end. These U-shaped units are
built up of sheets of suitable insulating ma-
terial such as pressboard. The thickness of

the space between the side meinbers 15 and-

16 is.the same as that of a coil 11 which it
is to receive and this thickness is determined
by the thickness of the base member 17. The
U-shaped spacing unit is thus adapted to

fit over the two faces and one edge, prefer- .

ably the inner edge, of a coil and the side
members 15 and 16 are preferably of such
length that their free ends extend as far
as or slightly beyond the other edge of the
coil as indicated in Figs. 1 and 2. The sev-
eral layers of insulating material forming a
spacing unit are secured together by a short

securing strip 18 extending through aligned

openings in the layers, the ends of the secur-
ing strip being split and bent over to hold
it in place. Fig. 3 shows this securing strip
removed and the layers of the spacing unit
separated into three groups to reveal the
construction more clearly. -

Each coil 11 is provided with a plurality
of radially arranged spacing units and the
inner edge of each coil'is spaced a short dis-
tance from the insulating cylinder 18 to

-accommodate the base members 17 of the spac-

ing units. The spacing units on the several
colls are arranged in the same angular posi-
tions around the winding leg 12 of the core
so that their adjacent side members are in
contact one with the other between the coils
as indicated in Fig. 1. KEach spacer 14,
therefore, consists of one side member of one
spacing anit on one coil and the adjacent
side member of another spacing unit on the
next coil, these two side members being
superposed - and their combined thickness
determining the spacing or separation of the
two coils,

Each side member of the U-shaped spac-
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ing units is formed with transverse ducts
19 which provide communication between
the two sector-shaped spaces at its opposite
sides so that the cooling fluid hetween the
coils is not trapped in these spaces or its
circulation obstructed. This is of particu-
lar advantage in connection with coils which
are arranged in vertical positions about a
horizontal winding leg of & core as indi-
cated in Figs. 1 and 2. '

In accordance with the invention, the
transverse ducte 19 in the side members of
the spacing units are formed by notches ex-
tending in from the edges of the insulating
sheets of material of which the side mem-
bers are built up. Each side member of a
spacing unit is substantially rectamngular in
cross section. KEach transvérse duct 19 is
formed by two transverse notches extending
in from two diagonally opposite longitu-
dinal corners of 2z side member, the two
notches communicating at their inner ends
to form the single duct. The two ends of
the duct open at each of the opposite edge
surfaces of the side member to provide en-
trance and exit openings for insulating fluid
and they alsoc open at each face surface of
the side member so that a coil in combsct
with either face surface of a side member
may be in contact with and may be cooled
by the fiuid flowing through the duct

here two side members are superposed to
form a single spascer ag shown in Tig. I,
each of the collz ssparated by the spacer 1

cooled by the fiuid m the ducts of the adja-

cent side member, Anocther adveniage of
this form of transverse duct ig that none of
the layers of material in the spacer are gev-
ered by the duct, each layer being in ong
continuone piece throughout-the length of
the spacer. The single gecu ) 18
gt the base or closed end-of is
therefore suflicient
layers together.
The ce
the radi
angles,
fore

o secure

the

L spacers approximelely ¢
The notches and ducls are there
referably dispossd el acule sngles

ta
the edges of the spacers with the two ends
Y,

of each motch respectively ofizet le 55
of the spacer so that there may he
port for every turn of the conductor in the
cotls,

The modified form of spacing unit shewn
in Fige. 4, & snd 7 is similar to that already
described except thet the twe notehes form-
ing each gverse quct 19 extend in dif-
ferent directions scrose the spacer instend
of in the same diregtion.

. The specing unit shown in Fi
that shown in Figs. 1, 2 and &
consists only of one side member
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base member 17, the second side member of
Figs. 1, 2 and 3 being omitted. Where this
form is used, the separation or spacing of
the coils 11 1s equal to the thickness of a2
single side member of the spscing unit. A
single side member therefore comstitutes a
spacer in this form and the fluid in each
duct flows in contact with and cools the
adjacent surfaces of both coils separated by
the spacer, the fluid first flowing in contact
with the surface of cne coil and then cross-
ing over to the other coil before leaving the
duct.

The spacers which have been described are
adapted to extend between the coils of a
transformer winding to provide ventilat-
ing spaces for a suitable cooling fluid. EKach
side member of a spacer is rectangular in
crose section and has transverse ducls ex-
tending in @ general direction) from cne
corner of the member to the diagonally op-
posite corner, the ducts opening upon all
four faces of the member. The ducts thus
furnish entrance and exit paths for a cooling
fluid at two opposite faces of the member
and bring the cooling fluid flowing in the
ducts inte contact with a coil surface which
mey lie against either of the other opposite
faces. This form of transverse duct has the
further advantage that it may be produced
without severing any of the lzyers of ma-
terial of which the spacer is buily up, each
layer being in o single piece throughout its
length so that the parts of the spacer are
not easily displaced.

Whet I cleim as new and desire to secure
by Letters Patent of the United States, is:

1. A spacer for transformer coils, said
spacer comprising a member adapted to ex-
tend between two sdjacent coils, said mem-
ber being substantially rectanguiar in cross
gection end heving s transverse duct open-
ing at all four faces of said member.

2. A spocer for transformer coilg, said
specer comprising o member sdapted (o ex-
tend betwesn two adjacent coils, said mem-
her being substentielly rectangular in eross
on and having a transverse duct ex-

hrough it in & generally diagonsl
direstion from eone longitudingl corner to
the opposite longitudinal corner.

3. A spacsr for iransformer coils, said
spacer being formed of a plurality of lay-
ers, part of seid layers being notched at one
fsee of the spacer and other layers being
notehed at the opposite face of the spacer,
» nojch communicating with o noteh a6
site face of the spacer to form a
ree duet for & cooling fluid.

v whereof, I have hersunto sat
this 26th day of Dec., 1824,

WILLIAM H, COONEY.
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