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1 
In transformers and other electrical devices, 

gradual ageing of the insulation. Such as the cot 
ton tape, takes place particularly when the trans 
former is immersed in oil which is always some 
what heated when the transformer is under load. 
This invention has for its object the provision 

of means for protecting the transformer or other 
device by either opening the circuit of the trans 
former on the line or load side or by giving an in 
dication such as a signal when the insulation has 
deteriorated to such a point as to render the 
device unsafe for further service. 
In greater detail, objects of this invention are 

to provide a device which utilizes the same in 
sulating material, such as the cotton tape, used in 
the transformer, to control a Switch whether of 
the circuit breaker type or of any other type to 
either open the switch to remove the transformer 
from the line or the load from the transformer 
or to close a switch to give a signal when the 
material has become embrittled or deteriorated 
to a predetermined degree with the device so ar 
ranged as to hold the tape or other material in 
the same heated oil that surrounds the trans 
former so that the tape or other material ages at 
the same rate as the insulation of the trans 
former. When the device operates it shows that 
the transformer is unsuitable for further service 
and must be either replaced or taken down for 
overhauling. 
Embodiments of the invention are shown in the 

accompanying drawings, in which: 
Figure 1 is a fragmentary view, partly broken 

away, showing one form of the device associated 
with a circuit breaker in the tank of a trans 
former. 

Figure 2 is a front view of the device shown in 
Figure 1. 

Figure 3 is a view showing the device after it 
has operated. 

Figures 4 and 5 are views of further forms of 
the device. 

Referring to Figure 1 it will be seen that a 
transformer has been indicated as enclosed 
within a casing or tank 2 and submerged in a 
liquid dielectric such as oil. The oil extends 
above the transformer and may approximate the 
oil level indicated by the reference character 3. 
The reference character 4 indicates a circuit 
breaker which is automatically controlled in the 
usual way and may also be manually controlled 
from the exterior of the casing by means of an 
eyeletted handle 5 in accordance with the usual 
practice. The member 5 and its associated 
pointer 6 may serve as an indicating device to 
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2 
exteriorly indicate whether or not the circuit 
breaker is in open position. The circuit breaker 
may be connected in circuit in the primary or in 
the secondary of the transformer if desired. 
The circuit breaker is provided with an operat 

ing lever 7 which is operated by means of a link 
8 connected in any suitable manner to the ex 
ternal operating eyeletted member 5. 
A control member indicated by the reference 

characer 9 is provided. This control member is 
shown in Figures 1, 2, and 3. It consists of a 
strap-like metal member pivoted to one end of a 
leaf spring 0, the other end of which is fastened 
down as indicated at in Figures 1 and 3. The 
member 9 is provided with a slot 2 through 
which the operating member 7 of the circuit 
breaker extends. A section of tape indicated by 
the reference character 3 is fixedly attached at 
one end to a bracket 4 and at the other end to 
the control member 9. 

It will be seen from the description thus far 
given, that the operating member 9 is biased 
towards a position to alter the action of the cir 
cuit breaker by moving its operating member 7 
to open position. The operating member 7, how 
ever, may be opened or closed manually by the 
arm 5 and may be opened automatically as long 
as the control member 9 occupies its normal posi 
tion as shown in Figures 1 and 2. It is restrained 
against the biasing action of the spring O by 
means of the tape 3 under normal conditions. 
The tape 3 preferably is a piece of the same 

insulating tape used in insulating the primary 
and Secondary windings of the transformer. 
The tape, it will be noted, is also submerged in 
the oil or other liquid dielectric and is subjected 
to the same heating and ageing that the tape or 
insulating means of the transformer is subjected 
to in the normal operation of the transformer. 
The purpose of this is to protect the transformer 
by rendering the circuit breaker inoperative when 
the ageing of the transformer has progressed to 
a certain predetermined point. This is obtained 
by having the tape normally restrain the biasing 
spring to but allowing the tape, when it has aged 
to a predetermined point, to disintegrate or break 
and release the Operating member 9 and thus 
open the circuit breaker. 
Although it is preferable to use the same tape 

as that used in insulating the primary and sec 
ondary windings of the transformer, it never 
theless is within the province of this invention to 
use any other insulating member in place of the 
tape 3, provided such member has substantially 
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the same ageing characteristics as that of the 
insulation used in the transformer. 

It is apparent, therefore, that normally the 
tape restrains the control member 8 and the 
parts occupy the position shown in Figures 1 and 
2, allowing the circuit breaker to operate in its 
usual manner. However, after the tape has aged 
to a predetermined degree, it breaks under the 
action of the biasing member 10 and the control 
member 9 is moved, thus opening the circuit 
breaker. This condition is shown in Figure 3. 
The invention may take other forms. For 

instance, a switch may be provided in Series with 
the transformer and may be biased towards open 
position as shown in Figure 4. The switch is in 
dicated generally by the reference character 5 
and is provided with a movable contact 6 and a 
stationary contact T. The movable contact is 
may be carried directly by a spring arm 8, if so 
desired. The fixed end of the spring arm 8 
may be attached to an insulator 9 which, in 
turn, is supported from a bracket 20 or in any 
other suitable manner. The stationary contact 
f7 is slidably guided in a rigid metal arm 2 
attached to the other end of the insulating men 
ber 9. The stationary contact 7 is urged down 
wardly by means of the compression spring 22 
and is connected to one of the leads 23. The 
other lead 24 is connected to the fixed end of 
the spring 8 and to the transformer. A section 
of tape or other insulating member having the 
same ageing characteristics as the insulation used 
in the transformer normally restrains the Spring 
arm 8 from outward motion and consequently 
normally holds the switch in closed position. This 
section of tape is indicated by the reference char. 
acter 24. It is intended that the Switch and 
the tape shall be submerged in the oil in the 
transformer tank as previously described. It is 
obvious, therefore, that in this last form of the 
invention, shown in Figure 4, that ageing occurs 
and the tape will rupture after it has aged to a 
certain degree and allow the Switch to move to 
open position thus disconnecting the transformer 
from the line or disconnecting the load from the 
transformer depending on how the Switch is con 
nected in circuit with the transformer. 
The invention may take still other forms. For 

example, in Figure 5 a switch has been shown 
which is normally open and which is biased to 
wards closed position. The switch is indicated 
generally by the reference character 25 and is 
provided with a movable contact 28 carried by a 
spring arm 27 and a stationary contact 28 car 
ried by a metal member 29 suitably insulated 
and Supported. The spring arm is fastened at 
one end by means of the insulating spacers 39 
and 3 and the tie bolt 32. The insulating mem 
ber 3 carries a rigid metal member 33 which 
projects outwardly. A section of tape or other 
insulation having the same ageing characteris 
tics as that used in the transformer is indicated 
by the reference character 34 and extends be 
tween the spring arm 2 and the fixed member 33. 
When the ageing of the tape progresses to a cer 
tain predetermined point corresponding to that 
of the ageing of the insulation of the transformer 
it will not sustain the pull of the biasing member 
2 and consequently is ruptured and allows the 
switch to close. The switch may be connected 
in circuit with any suitable signaling means, such 
as the lamp indicated by the reference charac 
ter 5. The lamp may be supplied from a wind 
ing 36 of the transformer or from an auxiliary 
transformer or any other suitable source, 

v. 4. 
It will be seen that in all forms of the inven 

tion means have been provided for protecting the 
transformer by either opening the circult of the 
transformer or by closing a signal circuit when 
the ageing of the insulation of the transformer 
has progressed to a predetermined point, which 
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point is indicated by the ageing of a correspond 
ing insulating member. This corresponding in 
sulating member, in all forms of the invention, 
has substantially the same ageing characteristics 
as the insulation used in the transformer and 
inasmuch as it is submerged in the heated oil or 
liquid dielectric member, it obviously is subjected 
to substantially the same ageing factors as that 
of the insulation of the transformer. 

It will be seen further that the device is very 
Simple and can be used to alter the action of a 
circuit breaker, for instance, as by opening the 
circuit breaker, or by allowing a switch to either 
open or close to either disconnect the transformer 
or to give a signal as desired. 

It will be noted that the pointer 6 is an indi 
cator and normally occupies one position when 
the circuit interrupter is closed and tha tape 3 
is intact. However, when the tape is ruptured 
the circuit breaker is moved to open position and 
the indicator 6 is moved to an indicating position. 
Thus it is clear that the tape controls an indi 
cator located externally of the transformer cas 
ing and will cause the indicator to give an in 
dication when the tape is ruptured. 
The device is very compact and does not re 

quire any material amount of space within the 
tank of the transformer. It is easily installed 
and does not require any particular skill or care 
in its installation, 
Although this invention has been described in 

considerable detail, it is to be understood that 
Such description is intended as illustrative rather 
than limiting, as the invention may be variously 
embodied and is to be interpreted as claimed, 
I claim: 
1. In a device of the class described, an electri 

cal instrumentality having insulation and sur 
rounded by a medium, a section of the same 
insulation as that used in the electrical instru 
mentality surrounded by the said medium, bias 
ing means stressing Said Section of insulation, and 
Switch means arranged to Operate when said 
section has deteriorated to a predetermined point 
through ageing. 

2. In a device of the class described, an electri 
cal instrumentality having insulation, a liquid 
medium surrounding Said electrical instrumental 
ity and arranged to be heated by Said electrical 
instrumentality, a section of the same insulation 
as that used in Said electrical instrumentality 
submerged in Said liquid medium, a switch con 
trolled by said section, and biasing means stress 
ing said section, whereby said section is subjected 
to the same ageing as the insulation of said 
electrical instrumentality. 

3. In a device of the class described, an electri 
cal instrumentality having tape-like insulation, 
an insulating liquid medium surrounding said 
electrical instrumentality and acting as a cooling 
medium and arranged to conduct heat from said 
electrical instrumentality, a section of tape of 
the same material as that used in said electrical 
instrumentality, said section of tape being sub 
merged in Said liquid medium, whereby said sec 
tion of tape is subjected to the same ageing 
effects as that used in said electrical instru 
mentality, means stressing said section of tape, 
and a Switch controlled by Said Section of tape. 
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4. In a device of the class described, an electri 
cal instrumentality having insulation, an insulat 
ing liquid medium surrounding said electrical in 
strumentality and arranged to conduct heat away 
from said electrical instrumentality, a section of 
the same insulation as that used in said electrical 
instrumentality, said section being submerged in 
said liquid medium, a circuit breaker connected 
in circuit with said electrical instrumentality, 
Control means for rendering said circuit breaker 
inoperative, and means biasing said control means 
towards circuit breaker inoperative position and 
simultaneously stressing said section, said section 
normally restraining said control means and ar 
ranged to release said control means when the 
ageirag of said Section has arrived at a predeter 
mined point. 

5. In a device of the class described, an electri 
cal instrumentality having insulation, an insulat 
ing liquid medium surrounding said electrical 
instrumentality and arranged to conduct heat 
away from said electrical instrumentality, a sec 
tion of the same insulation as that used in said 
electrical instrumentality, said section being sub 
merged in said liquid medium, a normally open 
signal Switch, and means biasing said signal 
switch towards closed position, said section nor 
mally holding said signal switch open against the 
action of said biasing means and arranged to 
release said signal switch when the ageing of said 
section has progressed to a predetermined point. 

6. In a device of the class described, an electri 
cal instrumentality having insulation, an insulat 
ing liquid medium surrounding said electrical 
instrumentality and arranged to conduct heat 
away from said electrical instrumentality, a sec 
tion of the same insulation as that used in said 
electrical instrumentality, said section being sub 
merged in said liquid medium, a normally closed 
switch Connected in series with said electrical 
instrumentality, and means biasing said switch 
towards open position, said section normally 
holding said switch closed against the action of 
said biasing means and arranged to release said 
switch when the ageing of said section has 
progressed to a predetermined point. 

7. A transformer construction comprising a 
casing, a transformer within said casing, a circuit 
breaker connected in circuit with said trans 
former, a cooling liquid dielectric filling said 
casing to a point above said transformer, said 
transformer having primary and secondary wind 
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ings provided with insulation, control means for 
altering the action of said circuit breaker and 
normally occupying an ineffective position, spring 
means biasing said control means towards a po 
sition to be effective to alter the action of said 
circuit breaker, and a section of insulation having 
Substantially the same ageing characteristics as 
that used in said transformer and normally re 
straining said control means, said section of 
insulation being Submerged in said liquid di 
electric. 

8. In a device of the class described, an electri 
cal instrumentality having insulation, an insulat 
ing liquid medium surrounding said electrical 
instrumentality and arranged to conduct heat 
away from said electrical instrumentality, a sec 
tion of the same insulation as that used in said 
electrical instrumentality, said section being sub 
merged in said liquid medium, an indicator nol'- 
mally occupying a first position, means restrained 
by said section of insulation and operatively con 
nected to said indicator, and biasing means for 
causing said indicator to move to a second po 
sition when said Section of insulation has aged 
to a predetermined point. 

9. In a device of the class described, an electri 
cal instrumentality having insulation, an insulat 
ing liquid medium surrounding said electrical 
instrumentality and arranged to conduct heat 
away from said electrical instrumentality, a 
movable member normally occupying a first po 
sition, a section of insulation of the same char 
acteristics as that of said electrical instrumental 
ity normally restraining said member and Sub 
merged in said insulating liquid medium, and 
biasing means for causing said member to move 
to a second position when said section of insula 
tion has aged to a predetermined point. 
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