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The invention relateg generally to protective
devices for electrical apparatus, and more par-
ticularly to the protective links for disconnecting
the electrical apparatus to which it is connected
when predetermined abnormal voltage and cur-
rent conditions occur,

The object of the invention is to provide for
restricting the amount of short-circuit current to
which protective links are exposed in order to
protect the electrical apparatus with which the
protective links are employed.

The invention, accordingly, is disclosed in the
embodiment thereof shown in the accompanying
drawing and comprises the features of construc-
tion, combination of elements, and arrangement
of parts, which will be exemplified in the con-
struction hereinafter set forth and the scope of
the application of which will be indicated in the
claims,

For a fuller understanding of the nature and
objects of the invention, reference should be had
to the following detailed description taken in
connection with the accompanying drawing, in
which:

Figure 1 is a diagrammatic view of the wind-
ings of a transformer showing the location of the
protective link when it is connected in circuit
relation with the transformer,

Fig. 2 is a view partly in section and partly
in side elevation showing a protective link in g
pesition in a transformer, ang

Fig. 3 is a view partly in section and partly in
side elevation showing a protective link con-
structed in accordance with this invention.

While this protective link has general applica-
tion, it has particular value with power trans-
formers where high short-circuit currents occur.
It has been found that in designing protective
links for transformers where the short-circuit
current is not great that the external impedance
and the arc drop in the link itself will so limit
the short-circuit current that the electrical ap-
paratus will be protected. However, there gare
situations when these protective links are em-
bloyed with large power transformers where it is
desirable to incorporate greater factors of safety
to assure the complete protection of the trans-
former. The present link has incorporated in
it protective features which adapt it for use with
large power transformers.

Referring now to the drawing and Fig. 3 in
particular, the protective link comprises a fusible
conductor i® and a resistor 1} which are shown
connected in series circuit relation. The resistor
and fusible conductor may he connected to one
another in any suitable manner and in this in-
stance, they are connected through a terminal
stud 12. As shown, the fusible conductor 10 ex-
tends into an opening provided in the end of the
terminal stud and may ke brazed into the stud.
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The resistor i extends into an chening 13 in the
side of the terminal stud 2 and it may be brazed
to it.

The fusible conductor 10 may be made from
some suitable material having the desired char-
acteristics such as fusing temperature and capac-
ity to resist corrosion by dielectrics and adequate
mechanical strength. It has been found that a
wire sold to the trade under the trade name of
Everdur has these characteristics in sufficient de-
gree to adapt it for use as the fusible conductor.
Other materials that may be used are copper,
aluminum and metals and alloys which are not
effected by dielectrics.

The selection of the proper size of wire to be
utilized in different fuses can readily be made in
accordance with the teachings of my Patent
2,223,728, issued December 3, 1940, when the de-
tails of the transformer or other electrical appa-
ratus to be protected are available. Therefore,
it is believed to be unnecessary to go into detail
on how to select or design a fusible conductor,

In the embodiment of the invention illustrated,
a tube 14 is shown mounted on the fusible con-
ductor (9. While in many instances, the fusible
conductor {3 can be utilized without the tube, it
has been found, as explained in the patent herein-
before referred to, that the temperature at which
the fusible conductor will fuse can he predeter-
mined with much greater exactness when the tube
is employed.

In this embodiment of the invention, the re-
sistor If is wound in a groove provided in a cylin-
drical fiber member or plug 5 by threading it.
The size and length of the resistor will depend
on the conditions to be met in protecting pre-
determined electrical apparatus. When people
skilled in the art have all the details on the appa-
ratus to be protected available, they can readily
select the size and length of the resistor and so
it is believed to be unnecessary to give further
details on the selecting of the resistor. It has
been found that the resistor may be made from
German Silver wire, Nicrome wire and other sim-
ilar alloy wires or materials such as used in form-
ing the link element itself.

A case (6 is provided for the fusible link (0
and resistor I1. In the embodiment illustrated,
the cylindrical case 16 is made Wwith an inside
diameter only slightly greater than the ocutside
diameter of the plug 5. The burpose of the
small clearance between the plug and the inside
wall of the case 16 is to permit the escape of
gases entrapped therein and also to prevent

5 flashovers across the turns of the resistor i1 when

the fusible conductor 10 is fused upon the flow
of predetermined currents. A threaded terminal
member [T engages in a threaded opening pro-
vided in the upper end of the cylindrical fiber
member 5. This terminal member T is pro-
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vided with an opening 18 for receiving the upper
end of the resistor ({. The end of the resistor
may be brazed to the fterminal member in any
well-known manner.

Ag illustrated, the upper end of the case {6
is threaded to receive an externally threaded
plug 20. The plug 20 has an opening 21 therein
through which the terminal member {7 extends.
The diameter of the opening 24 may be made
slightly greater than the external diameter of the
terminal member i1 to permit a certain leakage
of gas to clear the entrapped gas that may ac-
cumulate in the case. In some instances a ver-
tical opening § may be made in the plug 200r a
horizontal opening 8 in the case 15 for the escape
of gas.

A nut 22 is provided on the terminal member
to support it in the plug 20. In this manner, the
resistor {1 and fusible member (3 may be sup-
ported in position in the case. This also permits
2 predetermined adjustment of the position of
the resistor il and fusible conductor 12 in the
case.

Tn this modification of the invention, the lower
end of the case is partially closed by a disk 23
provided with an opening 24 through which the
fusible conductor 9 extends. When the fusibie
conductor is fused, the gases generated will pro-
ject the disk 23 downwardly, thereby effecting a
quick separation of the fused portions of the
fusible conductor 10. The protective link de-
seribed hereinbefore is shown diagrammatically
at 25 as connected in the high and low-voltage
sides of the transformer shown generally at 23.

In mounting the link in the transformer, any
suitable method may be employed and in this
particular example it is supported from the bush-
ings 27 and 28. The protective link &5 is shown
in Fig. 2 suspended from the terminal bushings
27 and 28. The functioning of the fusible mem-
per 10 is described in detail in my patent identi-
fied hereinbefore. A link of the proper capacity
may readily be selected by referring to the curves
which are always prepared in designing a link
for particular apparatus. However, when the
protective link is provided with a resistor, the
design engineer will have to take into account the
features of the resistor employed. When a re-
sistor is utilized, the size of the link may be
greatly decreased.

The link is immersed in a dielectric 28 as shown
in Fig. 2. The dielectric cooperates in predeter-
mining the characteristics as described in the
foregoing patent.

A, typical example which has been tested and
found to be successful was in connection with
40,000 kv. a. transformers in which the voltage
was stepped down frem 132,000 to 11,000. The
transformers were connected directly to the gen-
erators through disconnect switches. Inside the
main transformer case there were 11,000 volt
auxiliary transformers for supplying low-voltage
power to the fans and pumps. These auxiliary
transformers were protected hy protective links.
The short-cireuit capacity of the low-voltage sys-
tem was approximately 385,000 kv. a. By em-
ploying a protective link equipped with a resistor
having a value of 1 ohm, the short-circuit cur-
rent was reduced to 5500 amperes. This effected
a great distance in the size of the link employed.
Further, the normal loss in the resistor element
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was small, since the normal current was approxi-
mately 1 ampere.

While in this embodiment of the invention the
protective link is shown mounted completely in
one case, it is to be understood that it would be
possible to mount the resistor in a separate case
from that of the fusible conductor provided they
were electrically connected. Many different ar-
rangements and combinations of the resistor and
fusible conductor may be made while still fol-
lowing the disclosure made herein.

Since certain changes may be made in the
above article and different embodiments of the
invention could be made without departing from
the scope thereof, it is intended that all matter
contained in the above description or shown in
the accompanying drawing shall be interpreted
ag illustrative and not in a limiting sense.

I claim as my invention:

1. In a protective device for electrical appa-
ratus provided with a dielectric liquid, in combi-
nation, a conductor having predetermined fus-
ing characteristics, a resistor connected in series
circuit relation with the fusible conductor, the
resistor having a greater thermal capacity than
the fusible conductor whereby the fusible con-
ductor will fail before the resistor when they are
subjected to fusing currents, a case for the fusible
conductor and resistor, and means for carrying
the resistor, the resistor and carrying means he-
ing so disposed in the case as to provide a pas-
sageway for a predetermined flow of gases such
as oceur in normal operation of the transformer
through the case, the case being open at the
lower end to admit the dielectric liquid and at
the upper end to permit the escape of gases pro-
duced in operation.

2. A protective device for electrical apparatus
provided with a dielectric liquid, in combination,
a conductor having predetermined fusing char-
acteristics, a resistor connected in series circuib
relation with the fusible conductor, the resistor
having a greater thermal capacity than the
fusible conductor whereby the fusible conductor
will fail before the resistor when they are sub-
jected to fusing currents, a case for the fusible
conductor and resistor, and a threaded insulator
for carrying the resistor, the resistor being wound
in the grooves provided in the insulator by ths
thread, the insulator being disposed in the case
and smaller in outside diameter than the internal
diameter of the case, thereby to provide a pas-
sageway for a predetermined flow of gases sush
as occur in normal operation of the transformer,
the case being open at the lower end to admit
the dielectric liquid and a$ the upper end to
permit the escape of gases.
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