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This invention relates to electrical protec-
tive devices and particularly to means for
protecting - oil-immersed electrical translat-
ing devices, such as transformers.

Many faults which may occur within a
transformer, such as the disintegration of in-
sulating material, that results in an arc be-
tween the transformer windings, develop
gradually. Such disturbances cause the fur-
ther disintegration of the solid insulation and
of the insulating oil and are accompanied by
the evolution of gases which rise to the sur-
face of the oil. Such arcs, when once started,
are likely to continue until the disintegration
of the insulation reaches such point that the
current becomes sufficient to trip the line
breaker and disconnect the transformer from
the transmission line.

The continuance of a fault of the char-
acter described, from the time of its incep-

tion until the line circuit breaker operates to

disconnect the transformer from the power
line, does considerable damage to the trans-
former windings, thus necessitating much
more extensive repairs thereto than is re-
wired if the transformer is disconnected
rom the power line upon the occurrence of
the fault. It is, therefore, desirable to dis-
connect the transformer from the power cir-
cuit during the early stages of such fault.

An object of my invention is to provide
means for disconnecting an electrical trans-
lating device, such as a transformer, from a
power line upon the occurrence of an internal
fault. :

A further object of my invention is to pro-
vide means for disconnecting an electrical
translating device upon the occurrence of an
arc through the insulating material thereof.

My invention will be better understood by
reference to the accompanying drawing in
which,

The figure is a diagrammatic view of an
embodiment of my invention applied, to an
electrical translating device, containing a
fluid insulating material and a gaseous
blanket above the liquid.

Referring to the drawing, a transformer 1
is illustrated having a magnetic core struc-
ture 2, and a plurality of inductively re-
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lated windings 8 and 4. The winding 3 1s
shown connected to power-circuit conductors
5 by means of a circuit-breaker switch 6, and
the winding 4 is shown as connected to power-
circuit conductors 7. A switch may also be
provided between the winding 4 and the con-
ductors 7, if desired. The transformer is
completely submerged in insulating oil 8
contained in a sealed transformer casing 9.

Within the sealed transformer casing 9, a
pressure-operated switch 10 is supported by
a bracket 11, and, in the form of the inven-
tion illustrated is above the level of the in-
sulating oil 8. The pressure- operated
switch 10 comprises a flexible diaphragm or
collapsible member 12, aflixed to a top wall
18, two cooperating contact members 14 and
15 and an insulating bushing 16 which ex-
tends, through the wall 13, into the space
between the wall and compressible member
12 and is supported by the wall 13. The wall
13 has an opening 17 through which the space
within the collapsible member 12 communi-
cates with the space outside. The bottom
part of the collapsible member carries one
contact member 14, and the insulating bush-
ing 16 carries the other contact member 15.

The contact members 14 and 15 are adapt-
ed to close a circuit from a battery 22,
through the winding 20 of the electromagnet
91 for operating the circuit breaker 6, to a
circuit-opening position. The circuit of the
electromagnet 21 may be traced frgm one side
of a source of electrical energy 22, through
conductor 23, winding 20, conductor 18, con-
tact members 14 and 15, and conductor 24 to
the other side of the source. The conduc-
tor 18 extends through a bushing 19 in the
transformer casing, and the conductor 24 ex-
tends through bushings 25 and 16. The con-
tact members 14 and 15 are adjustable and
may be set a fixed distance apart.

The space above the oil is connected to the
outside atmosphere through a valve or
“breather” 26, which may be of any suitable
construction but which is illustrated as hav-
ing the form of a U-tube that contains mer-
cury 27 to a desired level, in accordance with
the pressures at which it is desired to operate
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the transformer.
tem is as follows:

nder normal operating conditions, an in-
crease in the load upon the transformer
causes an increase in the temperature and the
volume of the oil and a corresponding grad-
ual increase in the temperature and the pres-
sure of the gas above the oil. Because of the
vent 17 in the wall 13, there is an interchange
of air between the inside and the outside
of the collapsible member 12 to equalize the
pressure therebetween. As the pressure on
opposite sides of the member 12 is the same,
nol- movement of the collapsible member re-
sults. : '

When any sudden increase in pressure oc-
curs, due to rapid evolution of gas caused by
an arc or a short circuit between turns of
the windings, the collapsible member 12 is
compressed to cause engagement of contact
member 14 and contact' member 15. This
causes a current to traverse the winding 20
of the electro-magnet 21 to effect operation
of the circuit interrupter and thus discon-
nect the transformer from the power circuit
conductors 5 before any great damage is
done. The operation of the pressure-oper-
ated switch 10, is, therefore, dependent upon
the rate of change in pressure within the cas-

The operation of the sys-

ing.

%Vhen the pressure of the gas above the oil
reaches a predetermined value, the mercury
in the U-tube will be forced down in the
longer arm of the U-tube to permit enough
gas to escape to keep the pressure within the
casing 9 at a safe value. I{ the pressure
within ‘the casing drops below a predeter-
mined value, air will be taken into the cas-
ing through the U-tube. The pressure with-
in the casing may vary between predeter-
mined maximum and minimum values, de-
pending upon the setting of the “breather”.

Since modifications may be made in the
apparatus and circuits illustrated without
departing from the spirit of my invention, I
do not wish to be limited otherwise than by
the scope of the appended claims.

I claim as my invention:

- L. In combination, a sealed casing con-
taining oil, a translating device submerged
therein, a power circuit connected to said
translating device, a circuit-interrupting
means for disconnecting the translating de-
vice from the power circuit, an electro-re-
sponsive means for actuating said circuit in-
terrupting means, and means responsive
only to a rapid increase in pressure within
sald sealed casing for actuating the afore-
mentioned electro-responsive means.

2. In combination, a sealed casing con-
taining oil, a translating device submerged
therein, a power circuit connected to said
translating device, a clreuit-interrupting
means for disconnecting the translating de-
vice from the power circuit, an electro-mag-
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net for actuating said interrupting means,
and means responsive to a fault within said
casing for actuating the aforementioned
electro-magnet, said means comprising a col-
lapsible member responsive only to a rapid
Increase in pressure within said casing, a
contact member associated with said col-
lapsible member, a stationary contact mem-
ber located within the .collapsible member
and so positioned as' to be engaged by the
contact member associated with the collapsi-
ble member upon a predetermined rate of
change in the pressure condition within said
sealed casing, the collapsible member being
so biased as to normally keep the contact
members apart.

8. In combinition, a sealed casing con-
taining oil, a translating device submerged
therein, a power circuit connected to said
translating device, and means responsive
only to a rapid rise in pressure within the
sealed casing for ‘disconnecting the trans-
lating device from the power cirenit.

4. In combination, a sealed casing partial-
ly filled with oil, a translating device sub-
merged therein, a power circuit connected
to said translating device, circuit-interrupt-
ing means for disconnecting the translating
device from the power circuit and means re-
sponsive to a fault within the casing for ac-
tuating the electro-responsive means com-
prising a collapsible member disposed with-
I said casing, means for permitting the
gradual equalization of pressures inside and
outside the collapsible member, a movable
contact member associated with the collapsi-
ble member, a stationary contact member lo-
cated within the collapsible member and so
positioned as to be engaged by the movable
contact member upon a rapid change in pres-
sure within the sealed casing. .

5. In combination, a sealed casing par-
tially filled with oil, a translating device
submerged therein, a power circuit connec-

ed to said translating device, an electro-re- ;

sponsive means for disconnecting the pow-
er circuit from the translating device, means
responsive to a fault within the casing for
actuating the electro-responsive means com-
prising an enclosed collapsible member dis-
posed within said casing, an opening in the
collapsible member to permit the equaliza-
tion of the pressures within and without the
collapsible member, a movable contact mem-
ber associated with the collapsible member,
a stationary contact member located within
the collapsible member and so positioned
as to be engaged by the movable contact
member when a sudden increase in pressure
occurs within the casing.

In testimony wherenof, T have hereunto sub-
scribed my name this Twenty First day of

March, 1929,
ROY L. BROWN.
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