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My invention has reference to a method
ind means for protecting electric apparatus
yperating in an insulating liquid, such as oil
transformers, oil switches, grounding throt-

5 tling coils, resistances and the like, and it is
one of the important objects of my inven-
tion to provide a device of very simple con-
struction and great reliability, and adapted
to operate before extensive injuries to the ap-

"0 paratus to be protected can occur by spark-
ing, overloading or other disturbances.

My invention is particularly based on the
fact that in the case of disturbances in the
operation of the apparatus to be protected

15 or in the case of sparking or other irregu-
larities of operation, or whenever .such ir-
regularities are imminent a rise of tempera-
ture will occur which can be utilized for op-
erating a suitable protective means, this ap-

20 plication being a division of my copending
application Serial Number 588,457 filed Sep-
tember 15, 1922.

I may for instance utilize a supply of gas,
such as air, enclosed in a container of metal,

25 glass or other suitable material mounted in
the oil filled vessel in close vicinity to the
apparatus to be protected, such gas being
fiberated and allowed to ascend in the in-
sulating liquid whenever a predetermined

30 temperature of the oil is exceeded, owing to
an unnormal operation of the apparatus.
The ascending bubbles of air or other gas
may then be made to bridge the gap between
two terminals of a protective circuit, there-

35 by effecting the switching out of the appa-
ratus or some other protective operation.

The temperature at which the gas is set
ree should be so selected as to cause the safe-
¢y device to be operated before the occurring

40 of sparking or of other disturbances. The
gas container may be provided with one or a
plurality of openings which are closed by
readily fusible metals, resins or the like.
The gas container may be replaced by a hol-

art of
the electric outfit of the apparatus to be pro-
tected. Upon the melting of the closure of
the openings in the container, part of the
air or other gas enclosed therein under nor-

.50 -mal or increased pressure, being expanded

" by the heat of its surroundings, will escape
and ascend. Instead of air or a gas, a solid

substance or a li(ﬂlid of low boiling point
may be stored in the container and the gases

»5 or vapors set free from these substances at
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an elevated temperature will then act on
the protective circuit. I may even use a plu-
rality of such containers disposed at differ-
ent points within the vessel, whereby I am
enabled to watch the temperature of the in-
sulating liquid at these points. I may even
dispense with a container and replace it by
some substance capable of remaining un-
changed, while being submerged in the insu-
lating liquid under normal conditions, but
becoming volatilized or emitting gases or
vapors at an elevated temperature, such sub-
stances being either freely arranged in the
oil or hidden in the insulation of the wires.

A protective device embodying this in-
vention i illustrated in the drawings an-
nexed to this specification by way of ex-
ample in a purely diagrammatic manner in
elevation. v

In the drawings, a is a transformer casing,
b is the transformer, ¢ are the windings, d
are the leading-in insulations for the conduc-
tors, ¢ is an oil switch with a releasing coil
7- comprised in the protective circuit, two
terminals of which F are arranged in the cas-
ing @ to form a spark gap above the gas con-
tainer G mounted near the windings ¢ of
the transformer and closed by a fusible plug
H. The container G is filled with air which,
on the fusing of the plug H, being expelled
by the heat generated by an abnormal work-
ing of the apparatus, will rise in bubbles
bridging the spark gap ¥, whereby the pro-
tective circuit is set operating so as to. open
the oil switch ¢ and cut out the transformer.
_ The_contacting device according to this
invention may be arranged at different
places, either in the interior of the main oil
receptacle or, in the case of transformers,
in combination with expansion vessels con-
tained therein, or special spaces, tubes or
similar instrumentalities may be provided
adapted for the reception of the contacting
devices. The closing of the circuit may be
effected both within as well as outside of the 100
liquid.

The circuit to be controlled by the contacts
referred to may excite either directly or by
the medium of an inte;mediate relay the
releasing coil of an oil switch which inter- 105
rupts the endangered circuit. In the case of
apparatus the circuit of which does not in-
clude an oil switch, as frequently occurs,
for instance in the cases of transformers
mounted in the field at wide distances apart, 110
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other provisions should be made for the pur-
poses of this invention. '

Besides the form of construction herein
shown and described, the invention is sus-
ceptible of a variety of other modifications
and forms of application of the principle
of my invention all of which operate sub-
stantially in a similar manner. The means
of connecting the contacting device with the
releasing circuit and the switching means

are open to changes and alterations without-

any material importance for the operation
of the apparatus according to my invention
which in its broad aspects comprises the
operation of safety devices for electric appa-
ratus or the like, adapted for operation by
vapors, fumes, gases or similar emanations
liberated and expelled from the insulating
medium, and means adapted to be opera-
tively influenced by such emanations, and
connected to fuses or equivalent safety
means, the instrumentalities shown and de-
scribed in this specification as embodiments
of these principles being susceptible of modi-
fications without deviating from the spirit of
my invention as set forth in the claims.

In the claims the term “gases” is meant
to_comprise also vapors and fumes.

I claim:— :

1. A protective system for liquid insulated
electric apparatus comprising a container
and a supply of insulating liquid surround-
ing the apparatus to be protected, a protec-
tive circuit, a spark gap inserted in said
circuit and submerged in said liquid, and
means for causing gas bubbles to come in
contact with said spark gap.

2. A protective system for liquid insulated
electric ap;l)aratus comprising a container
and a supply of insulating liquid surround-
ing the apparatus to be protected, a protec-
tive circuit, 2 spark gap inserted in said eir-
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cuit and submerged in said liquid, and &
sloping guide surface near said spark gap.

8. Protective system for liguid insulated
electric apparatus comprising a container
and a supply of insulating liquid surround-
ing the apparatus to be protected, protective
means associated with said apparatus, and
a source of gas below said means in close
vicinity to the apparatus to be protected,
said gas on release being adapted to render
effective said protective means.

4. Protective system for liquid insulated
electric apparatus comprising a container
and a supply of insulating liquid surround-
ing the apparatus to be protected, protective
nieans associated with said apparatus, and
a gas filled container below said protective
means in close vicinity to the apparatus to
be protected, the gas in said container being
releasable in consequence of abnormal con-

‘ditions in saild apparatus and upon release

to render the protective means effective.

5. Protective system for liquid-insulated
electric apparatus comprising a container
and a supply of insulating liquid surround-
ing the apparatus to be protected, gas sup-
plying means submerged in said insulating
liquid, and a protective circuit including
means adapted to be rendered operative
when gas 1s released from said supplying
means.

6. Protective system for liquid insulated
electric apparatus comprising a container
for said apparatus, a supply of insulating
liquid in said container surrounding said
apparatus, a gas receptacle immersed in said
liquid, and a protective circuit including
means rendered operative by gas adapted to
be released from said receptacle and rising
in the liquid.

In testimony whereof T affix my signature.

MAX BUCHHOLZ.
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