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This invention relates to electrical induction apparatus
and particularly to such apparatus including means for
spacing the electrical winding coils. An application of
the invention is, for example, in a transformer having disk
coils which are separated by radial spacers for the cir-
culation between the coils of a cooling and insulating
fivid such as oil.

In prior art fransformer construction, spacers having
slotted end segments are anchored to and positioned on
engaging runners by fitting the slot of each spacer about
the end of an associated runner and moving that spacer
along the runner until it rests ageinst a coil placed about
the runners. Another coil is placed about the runners and
is separated from the first coil by the spacers. Other
spacers are then disposed to rest against the second coil.
This process is repeated until the coil stack is completed.
Disadvantages are presented by this prior construction.
If, after the core stack has been assembled it is desired to
add an additional spacer within the inner part of the
stack, the core stack must be disassembled, for a spacer

fitted over the end of the runner would be prevented from -

being moved aleng the runmer to a position within the
stack because the spacer would abut the end coil or spacer
at the top of the coil.

it is therefore desirable to have a coil spacer which can
be inserted between coils and anchored to a runner with-
out first having to engage the spacer to the runner by fit-
ting its slotted segment about the end of a runner and then
moving the spacer into position.

Also as the coil stack and runner frequently are several
feet high, it is a disadvantage to slide all the spacers along
the runner,

It is an object of this invention to provide an electrical
induction apparatus with an improved spacer which can
be easily and quickly anchored to a runner.

A further object of this inventicn is to provide a spacer *

which can be directly anchored to a runner at any desired
position without first fitting the spacer to the extreme end
of the runner and then moving the spacer along the runner
to the desired position.

Another object of this invention is to provide for in-
dicafing when a spacer is securely anchored to the runner.

Objects and advantages other than those set forth above
will be apparent from the following description when read
in connecticn with the accompanying drawing in which:

Fig. 1 is a plan view of a part of a transformer show-
ing an embodiment of this invention;

Fig. 2 is a partial view in elevation of the transformer
shown in Fig. 1;

Fig. 3 is an enlarged plan view showing a spacer and
associated runner of the transformer with the spacer posi-
tioned with respect to the runner before pressure is ap-
plied to snap the spacer on the runner;

Fig. 4 is another enlarged view showing the positioning
of the spacer with respect to the runner when pressure is
applied in the process of snapping the spacer on the run-
ner; and

Fig. 5 is a third enlarged view showing the positioning
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of a spacer with respect to a runner when the spacer is
securely anchored to the runner.

The embodiment shown discloses a transformer in
which a cylindrical insulating barrier 1 surrounds a mag-
netic core 2 and isolates that core from low voltage wind-
ing 3. Surrounding the low voltage winding is another
cylindrical insulating barrier 4 which is within high voltage
winding 6 and which isolates the low voltage winding from
the high voltage winding.

The high voltage winding comprises winding sections
spaced apart axially and shown in the form of disk coils
6 surrounding the core. The disk coils are spaced apart
by spacers 8 exfending longitudinally radially between
those coils. The spacers are securely anchored and kept
aligned by elements affixed to the electrical apparatus
substantially parallel to the axis of the coils; such as run-
ners 9, affixed to the outside of barrier 4.

A runner is formed with a generally T-shaped cross sec-
tion from one solid piece or from component parts fas-
tened fogether. In the embodiment shown the runner
comprises a keeper strip 11 and a backup strip 12. Fach
of these strips is of insulating material. The keeper
strip has a first face 13, a second face 14, a first longitu-
dinal edge 16 and a second longitudinal edge 17 and de-
fines a rectangular cross section with the faces opposite
each other and the edges opposite each other. The back-
up strip likewise has a rectangular cross section with a
first face 19, a second face 21, a first longitudinal edge 22
and a second longitudinal edge 23. These strips are
fastened to each other. Face 19 of the backup strip is
rigidly affixed to face 13 of the keeper strip with the lon-
gitudinal axis of the keeper strip being parallel to the lon-
gitudinal axis of the backup strip. FEdges 22 and 23 of
backup strip 12 are wider than edges 16 and 37 of keeper
strip 11. Faces 19 and 21 of the backup strip are of
lesser width than faces 13 and 14 of the keeper strip.
The backup strip having the narrower width is so fas-
tened to keeper strip 11 that the latter has a first pertion
26 and a second portion 27 extending laterally from lon-
gitudinal edges 22 and 23 of the backup strip. At least
one of these portions is flexible. ' In the embodiment both
portions 26 and 27 are flexible. With both portions flexi-
ble, spacer 8 can be anchored to runner 9 regardiess of
whether the spacer is inserted right side up or upside
down.

The base of the T-shaped element or face 21 of backup
strip 12 is rigidly affixed to the cutside of barrier 4 in the
longitudinal direction of the barrier. The keeper strip (or
cross arm cf the element) is maintained a distance from
barrier 4 equal fo the thickness of the backup strip as
defined by the width of edges 22 and 23.

Spacer 8 is made of insulating material and is rectan-
gular in shape in the embodiment shown. An end seg-
ment of that spacer has a T-shaped slot forming first lip
29 and second lip 31 spaced apart a distance less than the
width of the faces of the keeper strip. A groove of a size
greater than the cross section of keeper strip 11 is defined
by the spacer within the end segment. The groove is
therefore large encugh to contain the keeper strip.

The lips of spacer 8 are of a particular shape and
dispesed in certain positions in the preferred embodi-
ment. Lip 29 is opposite lip 31 and cverhangs end sec-
tion 33 of the groove. Inner base surfaces 34 and 37
of the lips are disposed to make angles with a plane
transverse the radial length of the spacer less than the
angle of friction between the base surfaces and the end
portions of the keeper. Preferably that base surface is
in that plane as shown, thus the angle is zero degrees.
Lip 31 overhangs opposite end section 35 of the groove
and has outer surface 36 diverging or sloped outward
from lip 29 and in a direction away from the groove.
The least angle of the slope is greater than the angle of
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riction between surface 36 and flexible portion 27 of
keeper strip 31. The angle shown is substantially 45°.

The positioning of spacer § with respect to keeper strip
11 before the spacer is anchored to the keeper is shown
by Fig. 3. IEdges 22 and 23 are wide enough to keep
keeper strip 11 a sufficient distance from barrier 4 to

permit engagement of that strip with the slotted part of |

spacer 8.  Portion 26 is disposed within end section 33
of groove 32. Lip 29 abuts longitudinal edge 22 of
backup strip 12 with flexible portion 27 simultaneously
abutting surface 36 of lip 31. The spacer is permitted
to be cocked slightly clockwise, as viewed, for the width
dimension of lip 29 is less than the distance of keeper 11
from the barrier. In anchoring the spacer pressure is
exerted, through surface 36, on flexible portion 27 flex-
ing that portion as shown by Fig. 4. - The angle of fric-
tion between surface 36 and portion 27 when pressure is
exerted is less than the 45° angle of surface 36. There-
fore, portion 27 is caused to slide past surface 36 and
become disposed within opposite end section 35 of the
grcove as shown by Fig. 5.

The person inserting spacers 8 between disk coils is
given notice when those spacers are securely anchored to
runner 9. A click is aundible when flexible portion 27 is
securely disposed within end section 35 of the groove.
This noise is caused by flexible portion 27 unflexing after
it slides past surface 36 into end section 35. It is also
partially caused by the flexible portion striking the bot-
tom of the groove. '

Once the spacers are snapped. into position they are
securely anchored to the runner. This is so because base
surfaces 34 and 37 of the spacer lips form angles of zero
degrees with a plane transverse the longitudinal axis of
spacer 8 which is less than the angle of friction of the
base surfaces in abutment with end portions 26 and 27
upon pressure being exerted to pull the spacer from the
keeper. The keeper strip is also prevented from shifting
far enough’ within the groove to allow either of longitudi-
nal edges 16 or 17 from going beyond base surfaces 34
or 37, respectively, and escaping from the groove via the
space between the lips of the spacer. In the embodiment
shown, longitudinal edge 22 would abut lip 29 and longi-
tudinal edge 17 would abut that part of the spacer defin-
ing end section 33 of the groove before the edges of the
keeper strip. could escape from the groove and into the
space between the lips.

To insert spacers between disk coils is therefore easily
done with the embodiment shown. Portion 26 is in-
serted within end section 33 of the groove and the spacer

is moved until diverging surface 36 of lip 31 abuts flex-

ible portion 27 of the keeper strip. Pressure is applied
through surface 36 on flexible portion 27 by movement of
spacer 8. This pressure causes portion 27 fo flex and
slide past surface 36 into opposite end section 35. of the
-groove with an audibie click. Portions 26 and 27 within
the groove abut base surfaces 34 and 37 to securely
anchor spacer 8 to runner 9.

Although but one embodiment of the present invention
has been illustrated and described it will be apparent to
those skilled in the art that changes and modifications
may be made therein without departing from the spirit of
the invention or from the scope of the appended claims.

It is claimed and desired to secure by Letters Patent:

1. A transformer comprising a magnetic core, a wind-
ing comprising disk coils surrounding said core, a cylin-
drical insulating barrier within said winding, a runmer
affixed to said barrier, and a spacer extending longitudi-
nally radially between said disk coils and anchored to

said runner, said runner having a keeper strip and a’

backup strip, each of said strips being of insulating mate-
rial and having first and second faces and first and second
longitudinal edges defining a rectangular cross section,
said backup strip having said first and second. faces of

less width and said first and second longitudinal edges of
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greater thickness than said first and second faces and said
first and second longitudinal edges, respectively, of said
keeper sirip, said first face of said backup strip rigidly
affixed to said first face of said keeper strip with the
longitudinal axis of said keeper strip being parailel to the
longitudinal axis of said backup strip, said keeper strip
having first and second flexible portions extending later-
ally from said longitudinal edges of said backup strip, said
second face of said backup strip being rigidly affixed to
said barrier in the longitudinal direction of said barrier
with said keeper strip maintained from said barrier a
distance equal to the thickness of said edges .of said back-
up strip to allow engagement of said keeper strip with
said spacer, said spacer having an end segment with a
T-shaped slot to form first and second lips spaced apart
a distance less than the width of said faces of said keeper
strip end defining a groove of a size greater than the
cross section of said keeper strip to contain said keeper
strip within said groove, said first lip opposite said
second lip and overhanging an end section of said groove,
said first flexible portion disposed within said end sec-
tion, said second lip overhanging an opposite end secticn
of said groove and having a surface diverging at sub-
stantially a 45° angle outward from said first of said
lips and in a direction away from said groove for engage-
ment by said second flexible portion simultaneously with
said first lip abutting said first longitudinal edge of said
backup strip, said 45° angle being greater than the angle
of friction of said diverging surface and said second
flexible portion upon pressure being exerted to cause said
second flexible portion to flex, slide past said second lip
and become disposed within said opposite end section,
one of said longitudinal edges of said keeper strip in
abutment with that part of said spacer defining one of the
end sections of the groove, first and second base surfaces
of said first and second lips, respectively, forming second
angles with a plane transverse the longitudinal axis of
said spacer, said second angles being less than the re-
spective angles of friction of said base surfaces in abut-
ment with said flexible portions upon pressure being
exerted by said base surfaces on said fiexible portions,
the abutment of one of said longitudinal edges of said
keeper strip with that part of said spacer defining one of
the end sections of the groove together with the abutment
of said base surfaces with said flexible portions to cause
said flexible portions to be retained within said groove and
secure ‘said keeper within said spacer.

2. A transformer comprising a magnetic core, a wind-
ing comprising disk coils surrounding said core, a cylin-
drical insulating barrier within said winding, a runner
affixed to said barrier, and a spacer extending longi-
tudinally radially between said disk coils and anchored
to said runmner, said runner having a keeper strip and
a backup. strip, each of said’ strips being of insulating
material and having first and second faces and first and
second longitudinal edges defining a rectangular cross
section, said backup strip having said first and second
faces of lesser widih and said first and second longi-
tudinal  edges of greater thickness than said first and
second faces and said first and second longitudinal edges,
respéctively, of said keeper strip, said first face of said
backup strip rigidly - affixed to said first face of said
keeper strip with the longitudinal axis of said keeper strip
being parallel to the longitudinal axis of said backup
strip, said keeper strip having first and second flexible
portions extending laterally from said longitudinal edges
of said backup strip, said second face of said backup
strip being rigidly affixed to said barrier in the longi-
tudinal direction of said barrier with said keeper strip
maintained from said barrier a distance equal to the
thickness of said edges of said backup strip, said spacer
having an end segment with a T-shaped slot to form
first and second lips spaced apart a distapce less than
the width of said faces of said keeper strip and: defining
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4 groove of a size greater than the ctoss séction of said
keeper strip to contain said keeper strip within said
groove, said first lip having width dimensions less than
the thickness of said edges of said backup strip to permit
insertion of said first lip between said keeper strip and
said barrier is opposite said second lip and overhangs an
end section of said groove and having a first base sur-
face disposed in a plane transverse the longitudinal axis
of said spacer forming an angle of zero degrees with
that plane, said first flexible portion disposed within said
end section, said second lip overhanging an opposite
end section of said groove and having a surface diverging
at substantially a 45° angle outward from said first
of said lips and in a direction away from said groove
for engagement by said second flexible portion with said
angle being greater than the angle of friction between
said diverging surface and said second flexible portion
upon pressure being exerted to cause said second flexible
portion to flex, slide past said second lip and bscome
disposed within said opposite end section with an audible
click, a second base surface of said second lip forming
an angle of zero degrees with a plane transverse the
longitudinal axis of said spacer that said second flexible
portion is caused to be retained within said groove and
together with said first portion abutting said first base
surface securing said keeper within said spacer.

3. An electrical induction apparatus comprising a mag-
netic core, a winding comprising disk coils surrounding
said core, an insulating barrier within said winding, a
runner affixed to said barrier, and a spacer extending
longitudinally radially between said disk coils and an-
chored to said runner, said runner having a keeper strip
and a backup strip, each of said strips having opposite
faces and opposite longitudinal edges, said backup strip
having said opposite faces of lesser width and said oppo-
site longitudinal edges of greater thickness than said oppo-
site faces and said opposite longitudinal edges, respec-
tively, of said keeper strip, a face of said backup strip
rigidly affixed to a face of said keeper strip with the
longitudinal axis of said keeper strip being parallel to
the longitudinal axis of said backup strip, said keeper
strip having first and second flexible portions extending
laterally from said longitudinal edges of said backup
strip, the opposite face of said backup strip being rigidly
affixed to said barrier in the longitudinal direction of
said barrier with said keeper strip maintained from said
barrier a distance equal to the thickness of said edges
of said backup strip, said spacer having an end segment
with a T-shaped slot to form first and second lips spaced
apart a distance less than the width of said faces of said
keeper strip and defining a groove of a size greater than
the cross section of said keeper strip to contain said keeper
strip within said groove, said first lip having width dimen-
sions less than the thickness of said edges of said backup
strip to permit insertion of said first lip between said
keeper strip and said barrier is opposite said second lip
and overhangs an end section of said groove, said first
flexible portion disposed within the end section of the
groove, said second lip overhanging an opposite end
section of the groove and having a surface diverging out-
ward at a first angle from said first of said lips and in
a direction away from the groove for engagement by said
second flexible portion with said first angle being greater
than the angle of friciion of said diverging surface and
said second flexible portion upon pressure being exerted
to cause said second flexible portion to flex, slide past
said second lip and become disposed within the oppo-
site end section of the groove, a first base surface of said
first lip and a second base surface of said second lip,
said base surfaces forming angles with a plane transverse
the longitudinal axis of said spacer with said angles being
less than the angies of friction between said base surfaces
and said portions upon pressure being exerted by said
base surfaces on said portions that said portions are
caused to be retained within said groove securing said
keeper within said spacer.
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4. An electrical induction apparatus comprising a
magnetic core, first and second winding sections spaced
apart axially and surrounding said core, an insulating
barrier within said winding sections, a runner affixed
to said barrier, and a spacer extending longitudinally
radially between said first and second winding sections
and anchored to said runner, said runner having a keeper
strip and a backup strip, said backup strip rigidly affixed
to said keeper strip with the longitudinal axis of said
backup strip being substantially parallel to the longi-
tudinal axis of said keeper strip and with a first portion
and a second flexible portion of said keeper strip ex-
tending laterally from said backup strip, said backup
strip affixed to said barrier in substantially the longi-
tudinal direction of said barrier and maintaining said
keeper strip a fixed distance from said barrier to allow
engagement of said keeper strip with said spacer, said
spacer having an end segment with a slot to form first
and second lips spaced apart a distance less than the
width of said keeper strip and defining a groove to con-
tain said keeper strip, said first lip opposite said second
lip overhanging an end section of said groove and having
a first base surface disposed in a plane transverse the
longitudinal axis of said spacer, said first portion dis-
posed within said end section, said second lip over-
hanging an opposite end section of said groove and
having a surface diverging outward at a first angle from
said first of said lips and in a direction away from said
groove for engagement by said second flexible portion
with said first angle being greater than the angle of
friction of said diverging surface and said second flexible
portion upon pressure being exerted to cause said second
flexible portion to flex, slide past said second lip and
become disposed within said opposite end section, a sec-
ond base surface of said second lip forming a second
angle with a plane transverse the lIongitudinal axis of
said spacer with said second angle being less than the
angle of friction between said second base surface and
said second flexible portion upon pressure being exerted
by said second base surface on said second flexible por-
tion to cause said second flexible portion to be retained
within said groove and together with said first portion
abutting said first base surface securing said keeper within
said spacer.

5. An electrical induction apparatus comprising a
magnetic core, a winding including first and second sec-
tions spaced apart axially and surrounding said core, a
generally T-shaped element affixed at its base with its
cross arm having a first end portion and a second fiexible
end portion and a spacer extending longitudinally radially
between said first and second sections and anchored to
said element, said spacer having an end segment with
a T-shaped slot to form first and second lips spaced
apart a distance less than the cross arm of said element
and defining a groove to contain the cross arm of said
element, said first lip opposite said second lip and over-
hanging an end section of the groove, said first portion
disposed within said end section, said second lip over-
hanging an opposite end section of the groove and having
a surface diverging outward from said first of said lips
and in a direction away from the groove for engagement
by said second flexible portion with the slope of said
diverging surface being greater than the angle of friction
between said diverging surface and said second flexible
portion upon pressure being exerted that said second
flexible portion is caused to flex, slide past said second
lip and become disposed within said opposite end sec-
tion, first and second base surfaces of said first and
second lips, respectively, forming angles with a plane
transverse said spacer less than the angle of friction of
said base surfaces and said first portions upon pressure
being exerted through said base surfaces on said portions
that said portions are caused to be retained within the
groove securing the cross arm of said element within
said spacer.
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6. An electrical induction apparatus comprising a
magnetic core including first and second sections spaced
apart axially and surrounding said core, a generally
T-shaped element affixed at its base to said apparatus

with its cross arm having a first end portion and a’

" second flexible end portion, and a spacer extending longi-
tudinally radially between said first and second sections
and anchored to said element, said spacer having an
end segment with a T-shaped slot to form first and
second lips spaced apart a distance less than the cross
arm of said element and defining a groove to contain
the cross arm of said element, said first lip opposite
said second lip and overhanging an end section of the
groove, said first portion disposed within said end sec-
tion, said second lip overhanging an opposite end sec-
tion of the groove and having a surface diverging out-
ward from said first of said lips and in a direction away

b
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from the: groove for engagement by said second flexible
portion: which. is caused: to flex, slide past said second
lip -and become disposed within the opposite end section
by force being exerted through said diverging surface,
first and second base surfaces of said first-and second
lips, said. first and- second -portions in abutment with
said first and second base surfaces, respectively, thereby
causing said portions to be retained within the groove
securing the cross arms of said element within said
spacer.
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