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My invention has reference to means for 
protecting electric apparatus operating in an 
insulating liquid, such as oil transformers, 
oil switches, grounding throttling coils, re 

5 sistances and the like, and it is one of the important objects of my invention to pro 
vide a device of very simple construction and great reliability and adapted to operate be 
fore extensive injuries to the apparatus to 

10 be protected can occur by sparking, over 
loading 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 irregulari 
ties of operation, or whenever such irregul 
larities are imminent, as well as in the case 
of any ebullition or fermentation processes in the oil, serving as an insulating liquid, 

20 bubbles of gas or vapor are formed which 
can operate an electric contact, either a 
working or a closed contact, which is adapt 
ed to switch out of circuit the apparatus to 
be protected, or which will operate an alarm 

25 or annunciator device indicating the dis 
turbance, or which is adapted to effect both 
kinds of operations. 

In protective devices of the kind aforesaid 
provision must be made for those cases in 

30 which the container or casing surrounding 
the apparatus to be protected and the insu 
lating liquid is not entirely closed, but has 
ventiation apertures. It is a particular ob 
ject of the present invention to provide 

35 means whereby a correct and reliable opera 
tion of the protective devices will be ob 
tained notwithstanding the fact that the ves 
sel or container encasing the apparatus to 
be protected allows the gases or vapors to 

40 escape more or less freely. 
In the drawings affixed to this specifica 

tion and forming part thereof a device em 
bodying my invention is illustrated dia 
grammatically by way of example in ver 

45 tical section. 
In the drawings 
m is a transformer vessel or casing con 

taining a body in of oil or other insulating 
liquid and the transformer (not visible). 
Cover 8 is mounted above the top edge of 

the container m with a clearance allowing 
gases or vapors to escape freely in order to 
prevent destruction of the container m or 
the apparatus enclosed therein in the case 

50 
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of an explosion. In such cases the pendu 
lum contacts v inserted in the protective cir 
cuit and mounted in tubular extensions i of 
the cover will not be operated with certainty 
by gases or vapors developed in the insu 
lating liquid. In order to provide for this 
drawback, loaded pendulum valves k are 
mounted on the cover s which close the gap 
h between the container m and the cover 8. 
One flap is shown as being loaded by a 
spring w, the other by a counterweight a. 
Obviously, by making the spring u) so strong 
and the weight a so heavy as to prevent the 
flaps k from being forced open before the 
operation of the contacts v, the operation of 
these contacts in the case of a sudden devel 
oping of gases or vapors in the insulating 
liquid is assured. At the same time, the pro 
vision of the valves k will prevent the con 
tainer m from being destroyed in the case 
of a sudden generation of very large quanti 
ties of gases or vapors. 
The circuit to be controlled by the con 

tacts referred to may excite either directly 
or by the medium of an intermediate relay 
the releasing coil of an oil switch which in 
terrupts the endangered circuit. In the case 
of apparatus the circuit of which does not 
include an oil switch, as frequently occurs, for 
instance in the cases of transformers mount 
ed in the field at wide distances apart, other 
provisions should be made for the purposes 
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 substan 
tially in a similar manner. The means of 
connecting the contacting device with the re 
leasing 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 op 
eration of safety devices for electric appara 
tus or the like, adapted for operation by va 
pors, fumes, gases or similar emanations lib 
erated and expelled from the insulating me 
dium, and means adapted to be operatively 
influenced by such emanations, and connect 
ed to fuses or equivalent safety means, the 
instrumentalities shown and described in this 
specification as embodiments of these prin 
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ciples being susceptible of modifications 
without deviating from the spirit of my in 
vention as set forth in the claim. 
In the claim the term “gases” is meant to 

5 comprise also vapors and fumes. 
I claim:- 
Protective system for liquid insulated elec 

tric apparatus comprising a container, a sup 
ply of insulating EF in said container 
surrounding the apparatus to be protected, 

a cover mounted above said container with 
a clearance, a loaded valve closing the clear 
ance space between said cover and said con 
tainer and normally preventing the escape 
of gases which may be developed in conse 
quence of an abnormal condition of said ap 
paratus and protective means adapted for 
operation by the increased gas pressure. 

In testimony whereof affix my signature. 
MAX BUCHHOLZ. 
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