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[57] ABSTRACT

A transformer unit comprising a transformer, a ground
level base pad having a vertical cable opening there-
through, and an open top, open bottom vertical cable
vault situated in the earth, the upper end thereof being
received in the pad opening to provide easy access to
and training room for underground electrical cables
connected to the transformer.

S Claims, 9 Drawing Figures
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1
GROUND LEVEL TRANSFORMER UNIT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention lies in the field of ground level
mounted transformers. It is particularly related to
means to provide easy access and greater training room
for electrical cables connected to a ground level
mounted transformer and to provide protection against
damage to cables during site construction.

2. Prior Art

Ground level transformers are commonly mounted
on pads. Generally the transformer pads have an open-
ing to receive underground electrical conductors or
cables therethrough to connect to the transformer.
When cables protrude from the ground and through the
opening in a pad, little vertical space 1s available for
maneuvering of the cables. Also, after the cables have
been installed in the earth and before a transformer i1s
placed in position, great possibilities exist for vandalism
or accidental damage to the cables during site construc-
tion.

An additional problem with transformers mounted on
ground level pads is that during cold weather, ground
freezing causes the pads to be pushed upwardly, some-
times referred to as frost heave. If cables from under-
ground are tautly connected to a transformer, the up-
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ward movement of the pad and transformer can snap off 33

the porcelain insulators to which the cables are con-
nected.
Examples of transformer pads for ground level

mounted transformers are disclosed in U.S. Pat. Nos.
4,050,659; 3,962,660; 3,841,032: and 4,056,251.

SUMMARY OF THE INVENTION

The present invention provides means to overcome
the foregoing disadvantages. It is an object of the inven-
tion to provide the combination of a transformer, a pad,
and a housing or vault for electrical cables to be con-
nected to the transformer, thereby providing easy ac-
cess to the cables and greater training room therefor.

Another important object of the present invention is
to protect electrical cables, once they are situated at a
transformer site, against vandalism and accidental dam-
age before the transformer base pad and transformer are
placed in position.

The invention comprises a vault used in conjunction
with a transformer pad and ground level transformer,
the transformer pad having an opening therethrough to
receive underground electrical cables, the vault being
situated below the ground level and comprising a hol-
low, open top, open bottom rigid structure. The upper
end of the cable vault is dimensioned to be received in
the transformer pad opening. The lower end of the
cable vault may be straight or it may be canted at an
angle with respect to a vertical plane to facilitate entry
of cables.

The upper end of the cable vault may.be provided
with a removable cover. The cover is removed when a
transformer pad and the transformer are placed in posi-
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tion over the vault, but serves to protect cables in the
vault until the transformer and pad are installed.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and advantages together
with the function of the invention may be better under-
stood by reference to the following detailed description
and the drawings, wherein:

FIG. 1 is a perspective view, shown partially cut-
away, of a unit, including the transformer, the pad, and
the cable vault, embodying the present invention in an
operative environment.

FIG. 2 is a perspective view of a cable vault of the
present invention secured in position in the earth and
showing how the cover is positioned.

FIG. 3 is a side elevational view, partly sectional,
illustrating the configuration of one embodiment of a

cable vault.

FIG. 4 is a sectional view taken along A—A of FIG.
3.

FIG. 5 is a frontal elevational view, partly in section,
of the cable vault.

FIG. 6 is a cross-sectional view of a transformer
mounted on a transformer pad on the earth’s surface and
showing a cable vault in which the upper end extends
above the top surface of the pad.

FIG. 7 is an elevational view of another embodiment
of a cable vault.

FIG. 8 is a cross-sectional view taken along the line
8—8 of FIG. 7.

FIG. 9 is a top view of the embodiment of FIGS. 7

and 8.

DETAILED DESCRIPTION

Referring to the drawings and particularly to FIG. 1,
reference character 10 generally indicates a cable vault

~ positioned in the earth and mostly below the ground
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level 12. A transformer pad 13 is situated above the
cable vault 10, the transformer pad having an opening
14 therethrough to receive the upper portion of the
cable vault. A transformer 15 rests on top of the trans-
former pad 13. A cover 16 is hinged to the transformer
15 and covers the conductors connected to the trans-
former. In some cases cover 16 may not be hinged but
may be slid up and down into and out of position.
The cable vault 10 comprises an upright hollow body
having an upper open upper end 22, and open lower end
24, a front 26, a rear 28, and sides 30 (see FIGS. 2, 3, and
4). The lower end 24 is canted from the front 26 to the
rear 28, at an angle, preferably 45 degrees, with respect
to a vertical plane, or to the plane of the front portion
26. Underground cables 18 enter the cable vault 10 at
the lower end 24 of the front portion 26, and 1t will be
apparent that the canted configuration of end 24 facili-
tates the entry of the cables 18 into the cable vault.
An outwardly projecting ridge 32 (see FIG. 3) is
provided at the lower edge of the front 26. Similarly, a
ridge 34 is provided along the length of the lower end of
the rear portion 28. The ridges 32 and 34 provide an-
choring means to better secure the cable vault 10 when
it is in position below the ground surface 12 and as
reinforcing to stiffen the cable vault to thereby better
enable it to resist collapse as dirt 1s compacted around 1it.
The upper end of the cable vault 10 is dimensioned to
be received in the transformer pad opening 14. This is
accomplished as shown in FIG. 2 by providing an up-
wardly projecting collar 36, properly dimensioned to fit
in the transformer pad opening 14. The collar 36 is
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formed by a horizontal upwardly extension of the upper
portions of the front 26, rear 28, and sides 30.

A cover 40 (see FIGS. 2, 3, and 5) 1s dimenstoned to
receive the upper end of collar 36. Tamper-proof means
are provided on the cover member 40 to attach it to the
upper end of the vault. The illustrated tamper-proof
means is a bolt having a pentagonal head received in a
tubular integrally extending boss 43. Bolt 42 thus re-
quires a special socket to remove 1t and to thereby re-
move lid 4.

When the cable vault 10 is positioned in place in the
earth at the site of a transformer location, the collar 40
protrudes upwardly above the earth’s surface. Incom-
ing cable ends 18 are housed within the cable vault 10,
and the cover member 40 provides protection against
vandalism or accidental damage to the cables. The
cover member 40 is removed when the transformer pad
13 and the transformer 15 are placed in position.

The cable vault is preferably made of lightweight,
non-conduction material, such as plastic or fiberglass.
To increase the strength of the cable vault 10 and pre-
vent collapse after it is positioned in the earth, a plural-
ity of strengthening ribs 44 are provided on the front 26,
rear 28, sides 30. The strengthening ribs 44 are made by
outwardly deforming portions of the cable vault 10.
The position of the strengthening ribs 44 may vary. As
shown in FIGS. 2 and §, horizontal ribs are employed
on the front portion 26 and the rear portion 28; a combi-
nation of horizontal and vertical ribs are employed on
the sides 30.

The cable vault 10 may be provided with additional
strengthening devices. FIGS. 3, 4, and 5 show the use of
metallic rods 46, each formed as a rectangular loop
having outer dimensions slightly greater than the nor-
mal inner dimensions of the cable vault 10, but less than
the dimensions of ribs 44. Upper rectangular loop 47 1s
positioned in the interior of the collar portion 36 and 1s
retained in position by integral inwardly extending
bosses 48.

FIG. 6 is a cross-sectional view of a transformer pad,
transformer and cable vault mounted in position. The
length of the vault collar portion 36 which extends
upwardly and is received in the opening 22 in trans-
former pad 13 is greater than the thickness of the pad so
that a portion 36A extends well above the transformer
pad upper surface 13A. The upwardly extending vault
collar portion 36A serves to restrict tampering by items
that might be forced under the lower edge of the trans-
former 15 or transformer cover 16.

Referring to FIGS. 7, 8, and 9, an alternate embodi-
ment of the cable vault 1s illustrated. In this arrange-
ment the cable vault i1s circular in planes taken perpen-
dicular the vertical axis or the vault may be said to be of
truncated conical configuration. The circular configu-
ration has the advantage that it is inherently stronger
than a rectangular cross-sectioned configuration, and
therefore, can be more easily constructed of sufficient
strength to resist collapse without the use of reinforcing
bars as has been previously described with the rectangu-
lar cross-sectioned vault of FIGS. 1-3.

The circular cross-section vault of FIGS. 7, 8, and 9
includes a tapered body portion 50 and an integral
upper upwardly extending collar portion 52 which pref-
erably is of rectangular cross-section to conform with
the preferred configuration of opening 22 in the trans-
former pad. It can be understood that this collar 32 may
be of square or any other configuration as long as 1t 1s
received within the opening provided in the trans-
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former pad. Preferably, the mating of the opening in the
transformer pad and the upwardly extending collar
portion 52 is of a snug arrangement, that is, one which
easily permits the transformer pad to be assembled
down over the collar of the cable vault but which
achieves a substantially continuous contact around the
full exterior periphery of the vault opening.

The upwardly extending collar portion 52 has an
opening 54 therein through which cables pass to be
connected to the transformer above the top surface of
the transformer pad. The lower end of the body 50 may
include an intergral outwardly extending lip 56 as a
reinforcing and anchor means.

APPLICATION OF THE INVENTION

The invention is directed to the combination of a
ground mounted transformer, a transformer pad, and a
cable vault. These three elements are 1deally arranged
for a residential and industrial subdivision in which
electrical power is supplied by underground cables. In
the United States and many foreign countries, it is be-
coming more prevalent for power companies to mnstall
electrical service underground because of the improved
appearance of neighborhoods achieved by eliminating
the unsightly poles, pole-mounted transtormers and
overhead conductors which have been most commonly
employed 1n the past.

In a typical installation of a subdivision in which
underground electrical cables are to be utilized, before
constructing houses, the primary electrical distribution
system is installed. Trenches are dug, and cables are laid
in the ground. Where a transformer is required, in the
past it has been the custom to merely extend the cables
above the ground and cut them off, leaving the exposed
cables above the earth’s surface. This results in the
possibility of damage to the cable ends and to hazard to
workmen. The present invention overcomes these prob-
lems by providing a cable vault which ts mounted in the
earth’s surface at the time the cables are installed. The
cables may extend in the vault and may be curled or
coiled within the vault to leave sufficient length of cable
to later extend upwardly for connection to a trans-
former. All of the cable vault is buried beneath the
earth’s surface except the upwardly extending collar
portion and cover which is usually surface mounted and
it is not necessary that any portion of the cable normally
extend above this upper end of the vault until it is time
to install the transformer pad and transformer. To fur-
ther protect the cables within the cable vault and to
prevent the cable vault from being inadvertently filled
with dirt, the removable cover 40 as previously dis-
cussed and illustrated in FIGS. 2, 3, and 4 may be at-
tached.

When it is time to install the transformer, the work-
men merely remove the cover 40 and position a trans-
former pad on the earth’s surface with the upwardly
extending collar portion 36 of the vault received within
the opening in the pad. In many instances, transformers
for use in underground distribution systems, are shipped
from the factory with the transformer attached to the
pad. The workmen open cover 16, exposing the part of
the transformer where electrical connections are made.
The workmen then may reach down into the interior of
the vault 10 and pull the ends of the cables 18 upwardly
and attach them to the transformer. While only four
cables are shown, the number is usually greater as in
most instances, the primary cables feeding the trans-
former are looped, providing two sets of feeder cables
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plus the secondary conductors. The cables are con-
nected to porcelain insulators 58 or to high voltage dead
front elbows extending from transformer 15. It can be
seen that if cable 18 extends tautly from the earth and
pad 13 is pushed upwardly by frost heave, then insula-
tors 58 can be snapped off, interrupting power service.
With the use of cable vault 10, slack can be employed in
the cables 18 as they are connected, allowing for shift-
ing of the pad and transformer.

Thus, the transformer, the transformer pad, and the
cable vault become an integrated unit providing im-
proved installation of underground electrical distribu-
tion systems with improved safety and with the de-
creased possibility that damage can occur to the ex-
posed cables after they are buried underground, both
before the transformer is installed and after it is con-
nected to the underground cables.

While the invention has been described with a certain
degree of particularity, it is manifest that many changes
may be made in the details of construction and the ar-
rangement of components without departing from the
spirit and scope of this disclosure. It is understood that
the invention is not limited to the embodiment set forth
herein for purposes of exemplification, but is to be lim-
ited only by the scope of the attached claim or claims,
including the full range of equivalency to which each
element thereof is entitled.

What is claimed 1s:

1. A ground level transformer unit for connection to
underground cables, including:

a horizontal pad having an upper and a lower surface,
the lower surface being adapted to rest upon the
earth, and the upper surface adapted to receive a
transformer thereon, the pad having a vertical
cable opening providing means to receive under-
ground cables therethrough; and

a transformer positioned on said pad having means
for connection to underground cable extending
through said cable opening, the improvement com-
prising:

a cable vault of vertical, hollow, open-top and open-
bottom construction, and of cross-sectional dimen.-
sions to recetve underground cables therethrough
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while providing space to accept slack in the cables,
the cable vault having an upper shoulder portion of
dimensions less than the dimension of said pad
cable opening and the shoulder portion being slid-
ably received in said pad cable opening permitting
relative vertical movement between said pad and
the cable vault.

2. A transformer unit as in claim 1 including a plural-
ity of integral horizontal ribs formed in the walls of said
cable vault.

3. A transformer unit as in claim 1 including a plural-
ity of reinforcing loops disposed within said cable vault.

4. A transformer unit according to claim 1 wherein
said cable vault shoulder received within said pad open-
ing is of sufficient vertical length so that the upper end
thereof is above said pad top surface, the upper extend-
ing shoulder serving to resist tampering with cables
extending through said cable vault and pad opening.

5. A ground level transformer unit for connecting to
underground cables, comprising:

a horizontal pad having an upper and a lower surface,
the lower surface being adapted to rest upon the earth
and the upper surface adapted to receive a trans-
former thereon, the pad having a vertical opening
providing means to receive underground cables there-
through,

a transformer positioned on said pad having means for
connection to underground cable extending through
said cable opening, and

a cable vault of vertical, hollow, open-top and open-bot-
tom construction, and of cross-sectional dimensions,
in a plane parallel to said upper and lower surfaces,
greater than said pad cable opening and less than said
pad, the vault adapted for burial beneath the earth’s
surface and to receive underground cables there-
through while providing space to accept slack in the
cables, the cable vault having an open top portion
configured to communicate with said pad cable open-
ing, the cable vault top portion being in contiguous
relationship with said pad lower surface, providing a
passageway for slacked underground cables to connect

1o said transformer.
% L ¥ ¥ ¥
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