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69 Static induction device.

€) A static induction device has a transformer disposed
within a box-shaped housing including a top cover (10}, two
pair of opposite lateral plates (12) provided with a piurality
of reinforcing rectangular rods (16) and a bottom plate (14),
an electrically insulating cooling medium charged into the
housing, a cooler unit (18) located above the top cover (10},
an upper piping (20) extending between an inlet of the cooler
unit (18) and the top cover (10), and a lower piping (22)
connected at one end to outlet of the cooler unit (18) and at
the other end to the reinforcing rod (16a or 16b) having a
U-shaped or a hollow rectangular cross section, disposed
on the lateral plate (14) remote from the upper piping (20)
and open in the interior of the housing through a hole (24)
disposed on the lower portion of the lastmentioned lateral
plate (14).
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BACKGROUND OF THE INVENTION

This invention relates to a static induction
device, and more particularly to improvements in a piping
structure located between a cooler unit and the main body of
a static induction device comprising the cooler unitf

There is known a static induction device comprising
a cooler unit located above a top cover for the same and
including an inlet and an outlet, an upper piping for
connecting the inlet of the cooler unit to a hole disposed
on either one of the top cover adjacent to one edge and one
of a plurality lateral plates for the static induction
device connected to the one edge of the top cover on the
upper portion, a lower piping for connecting the outlet of
the cooler unit to a hole on the lower portion of the lateral
plate opposite to the first-mentioned lateral plate, the
upper and lower pipings forming a passageway for an electfi—
cally insulating, cooiing medium for cooling the static |
induction device, and a plurality of reinforcing‘members
disposed on the lateral plates.

In the accompanying drawings:

Figure 1 is‘a plan view of the known static
induction device;

Figure 2 is a front elevational view of the
arrangement shown in Figure 1; and |

Figure 3 is a side elevationalﬁview of the arrange-

ment shown in Figures 1 and 2.
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The static induction device shown in those Figures
comprises a transformer (not shown) disposed within a housing
in the form of‘rectangular box including a top cover 10, two
pairs of opposite lateral platesvlz and a bottom plate 14.
In order that thg housing withstands an excessive pressure
developed upon the occurrence of a fault on thevtransformer
and a vacuum resistance test, thé lateral plates 12 are‘
generally’reinforced by a plurality of reinforcing rectangu-
lar rods 16 disposed thereon to extend perpehdiculariy_to
both the top cover 10 and the bottom plate 1l4. 1In the
example illustrated, a single one of the reinforcing rectangu-
lar rods 16 is centrally disposed on each of the two opposite
shorter lateral plates 12 and the three reinforcing rectnagu-
lar rods 16 are disposed in parallel, spaced relationship on
eaéh of thé two opposite longer lateral plétes 12. Further;
more.the housing is fully charged with an electrical insulat-
ing cooling medium for example, an electrically insulating
oil so that the transformer’is immersedAinto the oil.

The arrangement comprises further a cooler unit,
in this case, six coolers 18 arranged in three rows and two
columns as viewed in Figure 1 above the top cover 10.

As shown best in Figure 3, an upper piping 20 in
the form of an L has one leg extending from the top cover 10
of the housing adjacent to one edge, in this case, the
righthand edge as viewed in Figure 3 to be perpendicular to
the top cover 10 and the other leg exténding in parallél to
the top cover 10 above the coolers 18 to be connected to
inlets, in this case, the upper ends of the coolers 18

through individual branches. Also a lower, generally
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L-shaped piping 22 is disposed between outlets or the lower
ends of the coolers 18 and the lower portion of that longer
lateral plate 12 remote from the upper piping 20. More
specifically, the lower piping 22 has one leg of the "U"
extending in parallel, spaced relationship with the last~
mentioned lateral plate 12 and including ah end portion bent
toward the lower portion of that plate and connected thereto
between the central reinforcing rod 16 and the righthand
reinforcing rod 16 as viewed in Figure 2 to be substantially
aligned with the lower ends thereof. On the othér hand, the
other leg of the "U" extends in parallel to the top cover 10
between the latter and the coolers 18 and connected on the
end portion to outlets or the lower ends of the coolers 18
through individual branches.

Thus the upper piping 20 connects the inlets'bf
the coolers 18 to the interior of the housing 10-12-14
through a mating hole disposed on the top cover 10 and the
lower piping 22 connects the outlets of the coolers 18 to
the interior of the housing through a mating hole disposed
on the lower portion of the longer lateral wall 12 remote
from the upper piping 20 resulting in the formation of a
passageway for the electrically insulating cooling medium or
the oil.

If desired, the upper piping 20 may be connected
to a hole disposed on the upper portion of the longer lateral
plate 12 connected to the one edgé of the top cover 10
between the adjacent reinforcing rectnagular rods.

In operation, the transformer is heated to decrease

a specific gravity of the oil. The o0il decreased in specific
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gravity is raised toward the upper portion of the housing
until it passes through the upper piping 20 to reach the
inlets of the coole;s 18. During the passage thereof through
the coolers 20, the o0il is cooled through heat exchange
between the same and the surrounding air to increase in
specific gravity. The oil increased in specific gravity
passes through the lower piping 22 to reach the lower portion
of the housing. The proéess as described above is repeated
to continuously cool the transformer.

In conventional static induction devices comprising
the cooler unit located above the same such as described
above, the lower piping 22 has been required to extend along
the adjacent lateral plate and the top cover of the housing
separately from the reinforcing rectangular rods 4. In
addition, the lower piping, in many cases, has been located
outside of the adjacent reinforcing rods. This has meant
that the resulting static induction device increases
correspondingly in outside dimension.

Accordingly it is an object of the present invention
to provide a new and improved static induction device
decreased in outside dimension and therefore saved in amounts
of materials used. ~

In order to attain the object thereof, the present
invention is characterized in that at least one of the
reinforcing rods is formed into a passageway for the electri-
.cally insulating cooling medium to be also used as a part of
the lower piping.

‘Preferably, the reinforcing rod forming the

passageway has a U~shaped cross section and includes two
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legs of the FU" connected at both ends to thé lateral plate
remoté from the upper piping, one end closed and opening in
a mating hole disposed on the lower portion of the last-
mentioned lateral plate and the other end open and connected
to the lower piping.

The present invention will now be further described
by way of example with reference to Figures 4, 5 and 6 6f
the accompanying drawings in which:

Figure 4 is a fragmental side elevational view of
one embodiment according to the static induction device of
the present invention;

Figure 5 is a sectional view of the arrangement
shown in Figure 4 with part omitted;

Figure 6 is a cross sectional view taken along the
line VI-VI of Figure 4; and

Figure 7 is a view similar to Figure 5 but
illustrating a modification of the present invention.

Throughout those Figures like reference nﬁmerals
designate the components identical or corresponding to those
shown in Figures 1, 2 and 3.

The arrangement illustrated in Figures 4, 5 and 6
is different from that shown in Figures 1, 2 and 3 oniy in
that in Figures 4, 5 and 6 one of the reinforcing rectangular
rods l6a disposed on the longer lateral plate 12 remote from
the upper piping 20 (not shown) has a rectangular U-shaped
cross section and includes two legs of the'“Uﬁ connecﬁed at
both ends to that lateral'plate 12 and one end, in this
case, the lower end aé viewed in Figure 5 closed but connected

to the interior of the housing formed of the top cover 10,
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the lateral plates 12 and the bottom plate.throﬁgh a héléA24
(see Figure 5) disposed on the adjacent}part of the lower
portion of the lateral plate 12. Thus the reinforcing
rectangular rod lGa forms a.passageway leéding to the interior
of the housing. The reinforcing rod l4a includes the other
or upper ends open and connected to the lower piping 22 as
shown in Figures 4 and 5. o

Figure 7 shows a modification of the present
invention in which one of the reinforcing rectangular rod
16b has a hollow rectangulér cross section and is substituted
for the reinforcing rectnagular rod l6a as described above.

In other respects the arrangement is identical to
that shown in Figures 4, 5 and 6. |

From the foregoing it is seen that, by forming an
oil path of the reinforcing rod l6a or 16b having the
rectangular U-shaped or the hollow rectangular cross section‘
respectively, the reinforcing rod 16a or 16b can serve as
both an 0il piping and a reinforcing member for the housing.
In other words, the oil as having passed through the lower
piping 22 flows into the interior of the reinforcing rod lé6a -
or 16b connected thereto and then enters the interior of the
housing through the lower portion of thereof resulting in
the formation of the passageway for the electrically insulat-
ing cooling medium.

As described above, one portion of the lower
piping extending from the coolers can also act as a part of
reinforcing means for the housing. Accordingly, the resulting
device can decrease in outside dimension and also saved in

amounts of materials used.
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While the present invention has been illustrated
described in conjunction with the single reinforcing rod
forming the oil path, it is to be understood that a plurality

"of such reinforming rods may be provided.
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1. A static induction device comprising cooler
unit (18) located above a top cover (10) for the same and
including an inlet and an outlet, an upper piping (20) for
connecting the inlet of the cooler unit (18) to a hole
disposed on either one of the top cover (10) adjacent to one
edge and one of a plurality of lateral plates (12) for the
static induction device connected to the one edge of the top
cover (10) on the upper portion, a lowgr piping (22) for
connecting the outlet of the cooler unit (18) to a hole on
the lower portion of the lateral plate (12) opposite to the
first-mentioned lateral plate (12), the upper piping (20)
and the lower piping (22) forming a passageway for an
electrically insulating cooling medium for cooling the
static induction device, and a plurality of reinforcing rods
(16) disposed on the lateral plates (12), characterized in
that at least one (1l6a or 16b) of the reinforcing rods (16)
is férmed into a passageway for the electrically insulating
cooling medium to be also used as a part of the lower piping
(22).

2. A static induction device according to claim 1
characterized in that the at least one (l6a) of the reinforc-
ing rods (16) has a U-shaped cross section and includes two
legs of the "U" connected at both ends to the lateral plate
(12) remote from the upper piping (20), one end closed and
opening in the mating hole (24) disposed on the lower portion
of the last-mentioned lateral plate (12) and the.other end

open and connected to the lower piping (22).
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3. A static induction device according to claim
1, characterized in that the at least one (lé6b) of the
reinforcing rods (16) has a hollow rectangular cross section
and includes one side connected to the lateral plate (12)
remote from the upper piping (20), one end closed and opening
in the mating hole (24) disposed on the lower portion of the
last-mentioned lateral plate (12) and the other end open and

connected to the lower piping (22).
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