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My invention relates to transformers, and 
it has particular relation to such transform 
ers as embody oil for insulating the electri 
cal apparatus from the tank or container. 
My invention has, for one of its objects, to 

provide a liquid seal of simple construction 
for isolating the space above the insulating 
oil from the atmosphere. 
A second object of my invention is to pro 

vide a liquid seal for a transformer, the 
structure of which is integral with that of 
the transformer tank. 
In constructing a transformer in accord 

ance with my invention, a series of compart 
ments are arranged along the sides and in 
the base of the transformer tank. The hori 
zontally-extending compartment in the base 
and one of the vertically-extending compart 
ments contain a quantity of oil or liquid 
whereby they constitute a liquid seal. The 
other compartment contains deoxidizing ma 
terial for rendering inert the air or gas with 
in the transformer. d 

In the accompanying drawing, 
Figure 1 is a view, partially in elevation 

and partially in section, of a transformer 
constructed in accordance with my inven 
tion; and 

Fig. 2 is a view of the transformer casing 
in transverse section taken along the line 
II—III of Fig. 1. 

Referring to the drawing, a transformer 
1 comprises a tank 2 that is partially filled 
with insulating oil indicated at 3. The tank 
is provided with a cover member 4 from 
which the terminals of the transformer 
windings are insulated by means of suitable 
bushings 5 and 6. The space 7 above the in 
sulating oil is initially occupied by ordinary 
a. 

The tank 2 is provided with a series of 
communicating compartments 9, 10 and 11. 
The compartments 9 and 11 extend verti 
cally along the sides of the transformer while the compartment 10 extends horizontally in 
the base of the tank. 
The compartment 9, which communicates 

with the space by means of an opening 18 
in the wall of the tank, contains deoxidizing 
and dehydrating material indicated at 14 
that is held within a container 15 of woven 
material or perforated sheet material, where by air or gas may readily pass thefathrough. 

The container 15 and the deoxidizing mate 
rial are so arranged as to divide the com 
partment 9 into two parts, one of which com 
municates with the opening 13 and the other 
of which communicates through an opening 
17 with the compartment 10. 
The compartment 10, which is relatively 

shallow but of substantially the same trans 
verse cross-sectional area as that of the com 
partments 9 and 11, is provided with the 
Opening 17 at its top and with an opening 18 
near the bottom thereof for communication 
with the compartment 11. 
The vertically-extending compartment 11 

is connected to the atmosphere by a suitably 
curved, downwardly-projecting pipe 19. The 
compartments 10 and 11 normally contain a 
Sufficient quantity of oil, indicated at 20, or 
other suitable liquid, that is substantially 
equal in volume to that of the compartment 
10 for a purpose to be hereinafter described. 
When the transformer and its associated 

parts are assembled, as shown in the draw 
ing and described above, the air within the 
Space 7 is gradually deoxidized by the de 
oxidizing material in the compartment 9. 
If the operation has not been completed be 
fore the transformer is placed in operation, 
the removal of oxygen therefrom is hastened 
by the breathing or exchange of air between 
the transformer tank and the atmosphere. 

It may be assumed that the transformer is 
being placed in operation. It may be as 
Sumed further that the temperature of the 
transformer is increasing by reason of the 
heat losses in the windings of the apparatus. 
The oil expands and causes a corresponding 
increase in pressure of the air or gas in the 
space 7. This pressure is transmitted through 
the opening 13, compartment 9 and opening 
17 to the oil 20 within the compartment 10. 
Oil is accordingly forced from the compart 
ment 10 into the compartment 11 until the 
head of oil within the latter compartment 
equals the pressure within the space 7. 

In ease the pressure rises to such degree 
that the level of the oil in the compartment 
10 is below the upper portion of the opening 
18, air orgas escapesthroughout opening 18 
and through the oil in the compartment 11 
to the atmosphere. Upon the relief in pres 
sure caused by the escape of gas, oil will 
again flow froza the collapartment 11 into the 
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compartment 10. These operations will be 
repeated upon each occurrence of the pres 
sure increasing to the predetermined value 
at which air may escape through the opening 
S. 
It will be noted that the pressure required 

to expel air or gas from the transformier 
is measured by the head of oil within the 
compartment 11 since the pressure caused 
thereby is transmitted through the open 
ing 18 to the oiii. Within the compartiment 10. 

During normal operation of the trans 
follmer, the variations in pressure are com 
paratively slight and few or no exchanges of 
gas or air between the transfor he aid the 
atmosphere are necessary. 

in case the temperature of the transformer 
falls for any reason, Slich, for exampie, as 
removing the load from the transformer, the 
volume of oil thereign will diminish corre 
spondingly. The pressure within the space 

decreases and is lower than that of the 
atmosphere. Accordingly, oil flows from the 
compartment 11 to the compartinent 10 in 
order to equalize the pressures therein. 
When the level of the oil in the compart 
ment 11 is below the opening 18, air flows 
from the compartment 11 to the compart 
ment 10 and through the opening 17 and 
compartment 9, including the deoxidizing 
material to the space 7. 
The air entering the transformer in the 

manner just described is completely deoxi 
dized and dehydrated by the material 14, 
Substantially pure nitrogen entering the space 
T. Sufficient oil flows from the compartment 
10 to the compartment 11 to equalize the 
pressures after the admission of air. This 
rocess is repeated in case the fall in tem 

perature continues. 
It will be noted that the difference in 

pressure between the interior of the tank 
and the atmosphere before air is admitted to 
the tank is that measured by the head of 
oil within the compartment 10. It will be 
noted further that this pressure is material 
ly less than that required before gas may 
be expelled from the tank. The relation 
of the respective pressures may be arranged 
as desired by suitably proportioning the 
horizontal cross-sectional areas of the com 
pal'tinents 10 and 11 in order to determine 
the rates at which the levels therein vary 
during an exchange of oil therebetween. 
The provision of a liquid seal of the char 

acter described above operates automatically 
to control the pressures at which air or gas 
may be expelled from, or admitted into, a 
transformer tank. The limiting of ex 
changes of air or breathing to the occur 
rence of predetermined differences in pressure 
materially reduces the breathing during nor 
mal operation of the transformer and serves 
to economize in the consumption of deoxidiz 
ing materia. The arrangement of the com 
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partments along the sides and in the base of 
the tank economizes space and provides a 
simple and convenient construction. 
While I have shown my invention as ap 

plied to transformer's, it is equally applicable 
to circuit breaker's and electrical appal'atus 
of a similar nature. Various modifications 
will (ccu} to those skilled in the art to which 
hly invention appeitains and it is understood 
that lay invention is not limited except as 
indicated by the aspended claims. 

i claim as my invention: 
1. The comination with a tank, of a 

liquid Seal therefoi! colììprising two coìnhì t!- 
inicating compartilineints and a quantity Cºë 
liquid therein, said compartments being so 
disposed and arranged that the level of liq 
lid therein varies at different lates upon aii 
exchange of liquid there between. 

2. The çombination With a tank of a liq 
uid seal therefor comprising two communi 
Cºnting compartiments of unequal horizontal 
cross-sectional area and a quantity of liquid 
thei'ein whereby said seal opens at different 
press tres in the respective directions. 

3. The combination with a tank and a rel 
atively shallow compartment having an up 
per opening communicating with said tank, 
of a relatively deep compartment connected 
to a lower opening in the shallow compart 
linent and a qui antity of liquid in Said coni 
partinents whereby air or gas traverses said 
compartinents at predetermined pressures it 
the respective directions. 

it. The combination with a tank and a 
collapartment, of means for supplying liquid 
to Said collapartment, said compartment hav. 
ing an upper opening communicating with 
the upper cortion of said tank and a lower 
opening connected to the liquid-supplying 
means whereby said compartment consti 
tutes a liquid seal that permits gas to escape 
from said tank at a relatively high pressure 
and permits air or gas to be admitted to said 
tank at a relatively low pressure. 

5. The combination with a tank partially 
filled with insulating fluid, of a compart 
ment communicating with the space above 
said fluid, said compartment having open 
ings at diferent levels and means for sup 
plying liquid to one of said openings where 
by said compartment constitutes a liquid seal 
for permitting air or gas to traverse said 
compartment at pl’essures applied there to 
which differ in value according to their 
direction. 

6. The combination with a tank, of means 
for controlling the connection of Said tank 
to the atmosphere, said means comprising a 
horizontally-extending compartment con 
hected at its upper portion to Said tank, a 
vertically-extending compartment connected 
to the lower portion of the first-named cont partment, and a quantity of liquid in Said 
compartments, whereby air or gas is ex 
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pelled from said tank against the head of 
liquid in the vertically-extending compart 
ment and is admitted to said tank against 
the head of the liquid in the horizontally 
extending compartment. 

7. The combination with a tank, of a lic 
uid seal therefor comprising a compartment 
extending beneath the base of said tank, a 
second compartment extending along the 
side of said tank and communicating with 
the other compartment and a quantity of 
liquid in said compartments. 

S. The combination with a tank, of a liq 
uid seal therefor comprising a compartment 
extending beneath the base of said tank, a 
second compartment extending along the 
side of said tank and communicating with 
the other compartment and a quantity of 
liquid in said compartments, and deoxidiz 
ing apparatus connected between said tank 
and the first-named compartment. 

9. The combination with a tank partially 
filled with insulating oil and deoxidizing 

apparatus communicating with the space 
above the oil, of a liquid seal for controlling 
the connection of said apparatus to the at 
mosphere, said Seal comprising communicat 
ing compartments respectively in the base 
and On the side of the tank. 

10. The combination with a tank partially 
filled with insulating oil, of a series of com 
partments along the sides and base of said 
tank, deoxidizing means in one compart 
ment which coinn) unicates with the space 
above the oil, an intermediate compartment 
communicating at its upper portion to said 
One compartment and at its lower portion 
to a third compartment, said third compart 
ment communicating with the atmosphere 
and a quantity of liquid in the intermediate 
and the third compartments. 

In testimony whereof. I have hereunto 
subscribed my name this 23rd day of August 
1923. 

LELAND H. HILL. 
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