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My invention velates to apparatus for supply-
ing jnert gas fo a space above the fluid level in
“oil-filled” transformer tanks and other liguid
containing tanks in which it is desirable that the

5 space above the liguid be filled with inert gas
(such as nitrogen or carhon dioxide, for example)
rather than with air.

The general okject of my inventicn is fo provide
improved means for the above purbese which will
cperate automatically and which will reduce the
waste of inert gas to a minimum and under some
conditions of operation of the transformer and
‘other apparatus will aveid all loss of gas if valves
and joints are kept gas-tight.

My invention comprises a gasomster of novel
construction by means of which the inert gas will
ke maintained under constant pressure through-
out 2 considerable raenge of variation of velume
of the gas space to be occupied by it in the fluid
containing tank.

In the accompanving drawings Figure 1 illus-
trates a form of apparatius embodying my inven-
tion and shown in association with an oil-filled
transformer; Figure 2 is o circult diagram illus-
trating the contrclling circuits for the motor
which operates the gasometer supply vaive; and
Tgure 2 is a disgram showing gas pressure in re-
lation to the position of the weight elercent of
the gasometer.

Referring to Figure 1, the electrical trans-
former { is shown in an oil containing tank 2
provided with a sealed cover %, the oil level indi-
cated heing that sssumed o exish during operat-
ing conditions of the transformer in which fthe
cil temperature is less than the maximum that

may exist under other operating conditions. The
gasometer comprises & cylindrical lower casing
part 4 and an upper casing part § and between
hese parts is clamped the periphery of a fiexible
40 ba:g or “hailcon” elemen{: 8, which els‘,..e.nt forms
with casing part § a variable volume of inert gas
containing space connected to the upper part of
the transformer tank by means of pipe 8. This
hag element should be formed of material not re-
45 active to the gas supplied to the transformer ner
to such gases as may be evolved frem the trans-
former oil. Synthetic rubber materials such as
those on the market under. the trade names
“duprene” and ‘“thiokol” are suitable for this
purpose. The fiexible bag carries a weight ele-
ment T on its upper surface which, as shown, is
provided with a thin walled cylindrical extension
Ta the function of which is to provide bearing
for part of the surface of the torus portion 28
of the bag during the rise and fall of the central
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portion of the bag in operation of the apparatus.
The wall of portion Ta is made thin in compari-
son with the bottom portion of the weight in order
to maintain the cenber of gravity of the weight
as low as possible. The dotted lines in the figure
show the position of the weight and kag under
condition of such increase in gas containing space
in the transformer. tank thzt skght further in-
crease would require the admission of additional
gzs into the gasometer.

The numeral @ indicates a supply tank of inert
gas in which the gas is under relatively high pres-
sure and from which it may be delivered through
pipe {§ to the gasometer. This delivery is con-
trolled by a suitable pressure reducing valve 14
and 2 gas shui-off valve 2. Yis shut-off valve
is opened and closad by means of o reversible elec-
tric motor §3 controlled by the switch contacts
{4 and i3 at the bottom of the gasometer, and
contacts 18-—t7 and i8—i3 in the top element 5
of the gasometer casing, The conirel circuits are
indicated in Pigure 3. wherein is shown solenoid-
opersted maotor switch 28 and a battery 2¢ for
supplyving motor coperating current. In practice
this current would ordinarily be supplied by a
small transformer.

Referring now to the operation of the appara-
tus just desecribed, a reduction in temperature of
the oil in the transformer will increase the gas
containing space in the transformer with the re-~
sult that the weight member ¢ will descend and
reduce the gasometar volume to the extent neces-
sary to transfer additional gas to the transformer
tank and the pressure of the gas will remain the
same since such pressure depends upon weight 7.
If at the time of occurrence of the temperature
reduction above assumed, the bag and weight
‘cccupy the position shown in dotted lines of the
figure, the descent of these parts will close con-
tacts 14—15 wherehy the batietry current will flow
through the solenoid 22 to bring the motor con-
trol switeh 20 to a position causing the motor to
operate in a direction to open valve {2 to permit
additicnal gas to flow into the gasometer through
pipe {8 This flow will continue until the bag
and weight are lifted to a position where contacts
{1617 and 18—19 are closed, at which time sole-
noid 22 will bring the motor switch 29 to a posi-
tion to cause the molor tc operate in the opposite
direction and close the valve 2. While with the
circuibs ghown the motor is always energized and,
therefore, should be of the “stalled” type, known
means for opening the circuit of & valve actuat-
ing motor when closed or open position of the
valve is reached, can be employed.
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Sheuld the temperaiure of the oil in the trans-
former increase at the time the weight is at its
uppermost position in the gasometer, the in-
creased pressure resulting from the rise of the oil
level will open the safety valve 24 at the top of
the transformer tank to permit reduction of gas
pressure to the value determined by the pressure
setting of that valve. It is not necessary that the
norinal pressure on the inert gas be more than
slightly above atmcspheric pressure and the
weight element may be made only sufficiently
heavy to increase the inert gas pressure about
three or four cunces per sguare inch above the
atmospheric pressure (effective on the outside of
the bag by resson of the breather tube 27 in the
top of the gasometer casing).

In the initial installation of the apparatus, the
alr may be eliminated from the transformer by
opening purge vslve 25 in the lid of the trans-
former and supplying inert gas through pipe 8
until all the air has been exhausted. Preferably,
this initial filling should be under the lowest tem-
perature conditions te which the transformer is
subject whereby, unless there is loss of gas due
fio gas leaks, the apparatus will never require
additional gas from the tank if the gasometer is
large enough that at maximum operating temn-
perature the gasometer weight does not rise to
the limit of its upward movement and, therefore,
no condition occurs resulting in escape of gas
through safety valve 24. However, under my in-
vention it is permissible to malke the gasometer
smaller than iz necessary to achieve the above
end and with the only disadvantage that after
the occurrence of a condition that results in the
escape of gas through the safety valve, a lower
temperature condition might be reached which
would result in more gas being admitted to the
gasometer. Thus it is possible to compare the
cost of gas lost with the factors of original cost
of the gasometer and the space available for it, in
determining the size of the gasometer to be in-
stalled in association with a particular trans-
former. Oxdinarily it would be feasible and de-
sirable to so proportion the gasometer for the
load cycle of the transformer and the tempera-
ture ranges of the surrounding atmosphere that
little or no inert gas will be valved to the atmos-
phere. Therefore, my invention results in sub-
stantial advantage in cperating cost over any
apparatus for a similar purpese known to me.

The clearance between the wall Ta of the weight
clement and the wall of the gasometer should be
relatively small because the smaller this clearance
the less the strain on the bag material, such
strain being proportional to the area of the sur-

face of the bag which is not in contact with either .

the weight member or the wall of the gasometer.
Ancther reason for employing a small clearance
is that the smaller this clearance is the less
wrinkling occurs in the bag material as the center
of the bag rises and falls. The clearance of
about one inch at the point referred to, has been
found satisfactory for gasometers of diameter of
from 40 to 60 inches.

In order to hiold the center of gravity of the
weight as low as possible, it is advisable, in addi-
tion to making the wall Te thin, that its height
he less than that of the bag in full inflated con-
dition, but the height should be sufficiently great
that the surface area of the portion of the bag
that contacts with neither the weight clement
nor the wall of the casing at the lowest position
of the weight (see dotted lines in the figure) is
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not sufficiently great to result in undue strain on
the bag material.

Referring to the curve shown in Figure 3, this
illustrates the relation between the gas pressure
and the position of the gasometer weight (extent
of bag inflation). The apparatus should be so
rroportioned that the valve 25 will be opened at
the point on the curve indicated by dotted line b.
Under such condition, of course, the valve will
close before the pressure has risen substantially
above this point. How high the pressure may rise
after closing of the gas supply valve, is deter-
mined, as heretofore indicated, hy the setting of
safety valve 24 on the transformer tank.

Having fully described my invention, what I
claim as new and desire fo secure by Letters Pat-
ent of the United States is:

1. The combination of a sealed gas container
having a variable volume gas space, variable

volume means connected thereto to maintain con- :

stant gas pressure in said space over & predeter-
mined range, said last named means comprising
a container having a weighted flexible wall, and
means controlled by the position of said wall for
automatically supplying a predetermined volume
of additional gas to said container, said means
comprising an electrically-operated valve and two
control eircuits therefor, one of said circuits be-
ing controlled by a switch actuated when the
flexible wall approaches the upper limit of its
travel and the other circuit by a switch actuated
when the flexible wall approaches the lower limit
of its travel.

2. The combination of a sealed gas container

having a variable volume gas space, means form- .

ing a variable volume gas chamber connected
thereto for supplying gas to said space and receiv-
ing gas therefrom said chamber having a weight-
ed flexible wall, a source of inert gas under high
bressure connected to said gas chamber, a gas
shut-off valve in said connection, a pressure re-
ducing valve between the gas shui-off valve and
said high pressure gas container, and means for
opening and closing said shut-off valve, said
means being responsive to predetermined changes
in volume of the gas chamber.

3. A gasometer apparatus for the purpose de-
scribed comprising a gas-tight container having
a portion of its wall formed of fiexibie material,

and a weight element supported by said wall and :

provided with an upward cylindrical extension
forming a bearing surface for portions of the
flexible material, the weight of said extension be-
ing small in proportion to that of the portion of
the weight element engaging the upper surface
of the fexible wall.

4. A gasometer apparatus for the purpose de-
scribed comprising a gas-tight container having
a portion of its wall formed of flexible material,
2 weight element supported by said wall and pro-
vided with an upward cylindrical extension form-
ing a bearing surface for portions of the flexible
material, the weight of said extension being small
in proportion to that of the portion of the weight
element engaging the upper surface of the flexible
wall, and & casing element embracing said weight
element and forming therewith an annular space
for receiving the exterior portions of the flaxible
material during rise and fall of the weight.

5. A gasometer apparatus for the purpose de-
scribed comprising a gas-tight container having
a portion of its wall formed of flexible madterial,
a weight clement supported by said wall and pro-
vided with a cylindrical extension, and a casing
element embracing said weight element and ex-
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tension in the positions of the latter under which
the container capacity is either at maximum or
more than half maximum and forming with the
extension a narrow annular space for receiving
portions of the flexible wall, said casing, weight
extension, and flexible wall being so related that

under said last mentioned conditions as to con-
tainer capacity all of the flexible wall other than
the torus portion bears either on the casing or
on the weight element.
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