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12 Claims. (CL 98—32)

ABSTRACT OF THE DISCLOSURE

A below-ground level vault for a transformer and hav-
ing a vertical side wall portion, a cover grate and a baffle
assembly disposed adjacent the upper end of the vault
and including an outer, open-ended, truncated conical
member and a second member spaced from and disposed
within the first member. The outer member separates and
directs heated air discharging from the vault and cool
incoming air, and the second member acts as a tamper
shield and coacts with the first member for directing
heated air away from the incoming cooling air,

Background of the invention

This invention relates to vaults for housing electrical
apparatus, such as transformers, and which are disposed
wholly or partially below ground level, and more par-
ticularly to a baffle assembly for ventilation and safety.

Vaults disposed below ground level for housing trans-
formers should be vented if the transformer is to be op-
erated at its rated value. Simple grate-type covers are
not satisfactory, however, because they expose high volt-
age portions of the transformer and do not properly sep-
arate the cool incoming air from the heated air discharg-
ing from the vault.

One type of prior art underground transformer ventila-
tion system includes inlet pipes which open at their upper
end into the ambient and at their other end to the lower
end of the vault. In addition, discharge openings are dis-
posed above the upper end of the transformer. This type
of installation was not found to be wholly satisfactory,
because it tends to cause an inordinately high transformer
top oil temperature when the transformer is operated
under overload or high thermal conditions.

Summary of the invention

In general terms, the invention comprises an enclosure
having a vented upper end and side walls for enclosing
electrical apparatus and a baffle assembly disposed be-
tween the upper end of the enclosure and the electrical
apparatus for intercepting all straight line paths there-
between, wherein the baffle assembly is constructed and ar-
ranged to intercept heated air from the electrical ap-
paratus and to direct the same toward a central portion
of the vented upper end and for intercepting cooling air
entering the enclosure through the vented upper end and
to direct the same toward the side walls of the enclosure.

Brief description of the drawings

FIG. 1 is a side elevational view, with parts broken
away, of a transformer vault incorporating the shield as-
sembly according to the instant invention;

FIG. 2 is a perspective view illustrating the vault cover;

FIG. 3 is a perspective view illustrating the shield as-
sembly;

FIG. 4 is a perspective view, with
of the shield illustrated in FIG. 3; and

FIG. 5 is an enlarged fragmentary view illustrating how
the shield assembly of FIGS. 2 and 3 is mounted in the
vault illustrated in FIG. 1.
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" Description of the preferred embodiment

FIG. 1 shows a vault 10 disposed below ground level
and for enclosing a transformer 11. The vault 10 may
include a generally tubular, open-ended housing member
12, which is composed of any suitable material, such as
bituminous fiber, and which is disposed in a prepared
excavated opening 14. The floor of the vault 10 may be
covered with gravel 15 for supporting the transformer 11
and to promote drainage.

A grate 16, or other suitably vented member, covers
the exposed upper end of the vault to provide ventilation
and prevent tampering. The grate 16 is shown in FIG. 2
to have a large plurality of closely spaced openings 17
to permit the free flow of air into the vault 10. )

The transformer 11 may be of any conventional type
and may, for example, have a high voltage bushing 18
connected to a primary conductor 19 and low voltage
bushings 20 which are connected to secondary conductors
22. A baffle assembly 24 is mounted adjacent the upper
end of the vault 12 and above the transformer 11 for sep-
arating and directing the incoming cooling air and the
heated discharge air and to prevent tampering with the
transformer 11.

The shield assembly 24 is mounted at the upper end
of the housing 12 by means of a plurality of elongate
strap members 26 whose opposite ends engage the housing
12 and the assembly 24. More specifically, each of the strap
members 26 may be bent at one end to form support
hooks 27 for engaging the upper edge of the housing 12.
In addition, each of the strap members 26 may also in-
clude a central portion 29 which extends downwardly and
inwardly toward the center of the housing 12 and ter-
minates at their inner ends in a generally horizontally ex-
tending portion 31 for engaging the shield assembly 24.

The shield assembly 24 is shown in FIGS. 1,3 and 4
to include a hollow, inverted, generally bowl-shaped outer
shield member 32 and a generally more shallow inner
shield member 33 which is disposed within and spaced
from the outer member 32. The assembly 24 is generally
symmetrical about a vertical axis and is supported by the
strap members 26 in a generally concentric relation rela-
tive to the longitudinal axis of the housing 12.

The outer shield member 32 includes a generally frusto-
conical upper portion 35 which has an enlarged central
opening 36. In addition, a generally cylindrical skirt por-
tion 38 extends downwardly from the upper portion 35
and in general parallelism with the housing member 12.
The opening 36 is disposed directly below and has a
diameter substantially smaller than that of the grate 16.
The upper portion 35 of shield member 32 slopes down-
wardly and outwardly toward the housing 12 with the
skirt portion 38 having a diameter smaller than that of
said housing 12.

The second shield member 33 ig spaced from the
upper member 32 and disposed directly below the open-
ing 36. The diameter of the second shield member 33 is
between that of the opening 36 and the skirt portion 38.

Each of the shield members 32 and 33 may have a
plurality of spaced apart embossments 40 and 41, re-
spectively, which extend toward the other and are in
substantial registry for embracing the opposite sides of
the strap portion 31. Toward this end member 32 has
a small slot 42 formed adjacent each embossment 40
to permit the strap members 26 to pass therethrough.

In addition, the shield members 32 and 33 may be
secured to tbe strap members 26 and each other in any
suitable manner to provide a unitary assembly. In the
illustrated embodiment, for example, this is achieved by
a screw 43 whose head 44 engages the inner shield 33
and an internally threaded metallic sleeve member 45
which is threadably engaged by the screw 43 and which
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has a head portion 46 for engaging the upper shield
member 32.

As those skilled in the art will appreciate, the shield
members 32 and 33 may be formed of any suitable
electrical insulating material, such as, for example, poly-
vinyl chloride.

Referring again to FIG. 1, it can be seen that the
heated air rising from the transformer 11 and represented
py the arrows 50 will be forced by the inner shield 33 to

move outwardly toward the outer shield 32, The heated air

50 is then intercepted by the outer shield 32 and directed
along the conical portion 35 and through the gap between
the shields 32 and 33 and toward the central opening 36.
In this manner the shields 32 and 33 direct the heated
air rising from the transformer 11 toward the central
portion of the grate 16. Simultaneously, cool outside air,
represented by the arrows 52, is drawn into the vaulit
10 along the outside portion of the grate 16 and is inter-
cepted by the upper surface of the outer shield 32 and
is directed outwardly and downwardly through the gap be-
tween the skirt portion 38 and the housing 12.

It can be seen, therefore, that the outer shield sepa-
rates the heated discharging air 50 and the cooling in-
coming air 52 and directs the same into a turbulence-
free path around the transformer 11. The configuration
of the shields 32 and 33 insures that this air flow will be
accomplished with a minimum of turbulence.

In addition, the shield assembly 24 prevents inadvert-
ent or deliberate contact with the transformer 11 or the
energized conductors or connectors within the vault 12.
This is accomplished without the introduction of air tur-
bulence between the heated discharge air and the cooler
incoming air, as in the case of conventional louvered-
type baffles.

It has been found that the baffie configuration of the
preferred embodiment of the invention yields a significant-
Iy lower transformer top oil temperature than is yield-
ed by the same vault and grate configuration taken alone,
as well as various types of louvered covers, baffles and
conduits.

While only the preferred embodiment of the inven-
tion has been shown and described, and while the in-
vention has been illustrated with respect to a single vault
configuration, it is not intended to be limited thereby, but
only by the scope of the appended claims.

1 claim:

1. In combination, an enclosure including side walls
and a cover at its upper end having a plurality of spaced
perforations formed therein, electrical apparatus disposed
within said enclosure, a baffle assembly disposed between
the upper end of said enclosure and said electrical ap-
paratus for intercepting all straight line paths therebe-
tween, said baffle assembly having upper and lower sur-
faces and being located above said electrical apparatus
wherein its lower surface intercepts heated air rising
from said electrical apparatus and its upper surface inter-
cepts cooling air entering said enclosure through said
cover, said baffle being contoured to direct the heated air
upwardly and inwardly toward a central portion of said
apertured cover and said cooling air downwardly and
outwardly toward the side walls of said enclosure, whereby
the heated discharged air will not be recirculated through
said enclosure.
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2. The combination set forth in claim 1 wherein said
baffie assembly includes an outer shield member for
intercepting heated air from said electrical apparatus and
directing the same toward a central portion of said vent-
ed upper end and for intercepting cooling air entering
said enclosure through said vented upper end and direct-
ing the same toward the side walls of said enclosure and
an inner shield member spaced from said outer member
and disposed between said vented upper end and said
electrical apparatus.

3. The combination set forth in claim 2 wherein said
electrical apparatus is inductive and wherein said vented
upper end comprises a cover having a plurality of spaced
openings formed therein, said baffle assembly being
disposed below the upper end of said enclosure and above
said inductive apparatus, said outer shield member hav-
ing a wall portion sloping generally inwardly and upward-
ly relative to said enclosure and terminating in an aper-
ture disposed below said cover.

4. The assembly set forth in claim 3 wherein said inner
shield member is larger than said aperture and smaller
than the adjacent portions of said sloping wall portion.

5. The assembly set forth in claim 3 wherein said wall
portion has a generally frusto-conical configuration
wherein its smaller djameter end is disposed adjacent said
cover and defines the margin of said aperture.

6. The assembly set forth in claim 3 wherein said outer
shield member includes a skirt portion extending down-
wardly from the lower end of said sloping wall portion.

7. The assembly set forth in claim 3 and including a
plurality of support members having one end engaging
the upper end of said enclosure and their other ends en-
gaging said baffle assembly.

8. The combination set forth in claim 3 wherein said
enclosure has a substantial cylindrical side wall portion,
said baffle assembly is substantially symmetrical about
the vertical axis of said enclosure.

9. The assembly set forth in claim 5 wherein said inner
shield member is larger than said aperture and smaller
than the large diameter end of said wall portion, said
inner shield member also having substantially conical
configuration which has a shallower slope than said in-
clined wall portion.

10. The assembly set forth in claim 9 wherein said
outer shield includes a skirt portion extending downward-
ly from the large diameter end of said wall portion.

11. The combination set forth in claim 10 wherein said
enclosure has a substantial cylindrical side wall portion,
said baffle assembly being substantially symmetrical about
the vertical axis of said enclosure.

12. The assembly set forth in claim 11 and including a
plurality of support members having one end engaging
the upper end of said enclosure and their other ends en-
gaging said baffle assembly.
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