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‘This invention relates to an improved
method and apparatus for charging gas
tanks of the type in which gas is stored for
the purpose of being transported to the
point of use, Tt is customary to charge such
tanks or “bottles,” as they are sometimes
called, under high pressure so that a rela-
tively large volume of gas may be stored in
a small space.

In charging systems which are now in
general use, it. is customary to determine the
amount of gas in the tanks or bottles by
means of the pressure and temperature,
These tanks or bottles are ordinarily of sub-
stantially uniform capacity, that is, the
space for the gas in the different tanks is
uniform within commercial manufacturing
limits, and it is customary to supply each
tank with an amount of gas which, at nor-
mal temperature of, say 68° F., and at-
mospheric pressure, would have a prescribed
volume, as, for example, in the case of a
particular size of tank in common use, 220
cubic feet, which may be called the nominal
capacity of the tank. Experience in the op-
eration of gas manufacturing and charging
plants has desmonstrated that it is difficult
to accurately charge the tanks or bottles
with a prescribed quantity of gas, or to their
nominal capacity, by the methods of meas-
urement ordinarily used because the charg-
ing pressure necessary to supply such pre-
scribed quantity of gas to the tank or to
charge the tank with its nominal capacity
will vary with the temperature of the gas.

The usual means for determining the tem-
perature and the corresponding pressure are
hy means of a thermometer and the usual
type of pressure gauge. In the course of
the charging process the pressure 1s read
and the corresponding temperature is also
observed and a calculation is necessary te
determine the pressure necessary within the
container under the temperature then ex-
isting in order that the container may be
filled up to its norminal capacity. The
gauges available for these measurements
are inaccurate and vary in the degree of
accuracy from time to time, requiring al-
most constant calibration. In commercial
plants the work of charging the tanks must
be left to comparatively unskilled labor to
whom the mnecessary femperature-pressure
calculation is difficult, and as a result the

present method of charging cylinders with
compressed gases is difficult, complicated,
and inaccurate and causes endless annoy-
ance in the charging plants and in the hands
of customers due fo the uncertainty as to
the exact quantity of gas contained in such
tanks.

It is the object of the present invention to
overcome the difficulties that have been ex-
perienced with the methods of charging now
mn use by providing a method and apparatus
for charging the tanks that will be aceur-
ate and will largely eliminate the matter of
making allowances for variations in the tein-
perature of the gas and permit the tanks or
bottles to be charged with the prescribed
volume of gas within allowable limits of
variation and without requiring any par-
ticular skill on the part of the operator.

My invention will be described with ref-
erence to the apparatus illustrated in the ac-
companying drawing which diagrammatic-
ally shows one form of apparatus embody-
Ing my invention.

Referring to the drawing, two groups of
tanks or bottles to be charged with gas are
shown, one group being indicated by the nu-
meral 10, and the other group by the nu-
meral 11. While each of these groups are
shown as consisting of five tanks or bottles,
the number may be more or less, as de-
sired. FEach tank has the usual closing
valve 12 thereon which is permanently at-
tached to the tank. The tanks 10 are con-
nected with a supply header 13 by means of
branches containing shut-off valves 14 and
flexible connections 15. In a similar man-
ner, the tanks 11 are connected with g, supply
header 16 through branches containing shut-
off valves 17 and flexible connections 18, A
supply line 19 is connected to the headers 13
and 16 through the shut-off valves 20 and 21
respectively.  The supply line 19 is con-
nected with a suitable source of supply, such
as the compressor 22, and there is a master
tank 23, similar to tanks 10 and 11 and of
the same capacity as the latter, which is
mounted on the platform of a scale 24 and
connected with the supply line 19 by a
branch containing the shut'off valve 95 and
a flexible coil 26. The coil 26 should have
sufficient flexibility so as not to affect the
operation of the scale 24. The scale 24 is

preferably of the type having a hand 27 far -
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indicating the weight of the tank and its
contents. The tank 23 is equipved with a
shut-off valve 28 similar to the valve 12.

A given volume of any gas at atmospheric
pressure and normal temperature, such as
70° F., has a definite weight which varies
with different gases. My improved method
and apparatus for charging the tanks util-
izes this fact, and, in the charging opera-
tion, each tank is supplied with a given
weight of gas regardless of its temperature
or pressure.

In practicing my invention, by means of

~ the particular apparatus illustrated in the
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drawing, the two groups of tanks 10 and 11
are connected with the respective headers,
and, in order to operate the system con-
tinuously, I prefer to charge one group of
tanks at a time. Assuming that it is de-
sired to charge the tanks 10, the valve 21 is
closed and the valve 20 is opened. The
valves 12 of the tanks 10 would also be

opened, the same being true of the valves-

95 and 28 which control the master tank
93. The compressor 22 then pumps the gas

through the supply line 19 into the tanks 10

and 23, and, on account of all of these tanks
having a common supply line, the pressure
and temperature in the tanks will be sub-
stantially equalized at all times. Since the
weight of the master tank, when empty, can
be easily ascertained from the scale 24, and
since the prescribed volume that is to be
charged into the tanks has a definite and
known weight, I continue the charging op-
eration until the indicator 27 shows that the
desired weight of gas has been charged into
the tank 23. .

The pressure and temperature of the gas
in the tanks 10 and 23 being equalized dur-
ing the charging operation, when a given
weight of gas has been supplied to the tank
23 practically the same amount of gas, by
weight, has been supplied to each of the
tanks 10. When the indicator 27 registers
the prescribed weight on the scale 24, the
valve 20 is closed and the valve 21 is opened.
This allows the high pressure gas in the
tank 23 to flow into the tanks 11 until the
pressure is equalized in all of these tanks,

- after which the compressor 22 continues to
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pump gas into the tanks 11 and 23 until the
indicator 27 shows that the desired weight
of gas has been again pumped into the
tank 23. »

While the tanks 11 are being charged, the
valves 12 on the tanks 10 are closed and
the valves 14 are closed. The tanks 10 are
then disconnected and replaced by empty
tanks which may be charged after the charg-
ing of the tanks 11 has been completed.
Upon the completion of the charging of the
tanks 11, the valve 21 is closed and the
valve 20 is opened, and the operation is re-
peated.

1,859,384

The master tank 23 refnains connected to
the system at all times'and, for convenience,
_one or more marks 28 may be placed on the
dial of the scale 24 to show the position of
the indicator 27 corresponding to the desired
weight of the gas that is to be charged, this
weight, as above stated, varying with differ-
ent gases. :

My improved method and apparatus, as
will ‘be understood from the foregoing, in-
sure that each of the tanks will be charged
with substantially the same weight of gas
regardless of the temperature or pressure,
and the operator of the system is therefore
not required to observe the pressure and
temperature as in charging systems hereto-
fore used and to vary the pressure to which
the tanks are charged in accordance with
variations in temperature. The operator has
only to watch the indicator 27, and when
this indicator- reaches the desired mark 28,

it is known that the proper amount of gas:

has been charged into the tanks. The mat-
ter of watching the indicator 27 does not
—require special skill on the part of the op-
erator and the operations will be reliable
because of the elimination of calculations
by the operator and the inaccuracies of pres-
sure gauges. ,

‘While I prefer to use the master tank, on

the scale 24, which is of the same capacity

as the tanks to be charged, it is not neces-
sary for the master tank to be of the same
capacity as the others. It may be of either
greater or less capacity and the weight of
gas may be measured in accordance with the
Tatio of the master tank to the tanks which
are being charged.

Having thus described my invention, I
claim: . N

1. The herein described method of provid-
ing a plurality of gas containers with a pre-
determined amount of gas which consists in
simultaneously charging said containers
from a supply line that is common to all and
whereby the pressure in all of the containers
is equalized, weighing one of the gas-receiv-
ing containers to determine the amount of
gas that is supplied thereto and then stop-
ping the charging operation when the weight
of the gas in the last mentioned container
reaches a predetermined amount.
~ 2. The %erein described. method of pro-
viding each of a plurality of containers with
a quantity of gas having 2 prescribed
volume under prescribed conditions of pres-
sure and temperature which consists in
simultaneously charging all- of said con-
tainers from a common source of supply,
weighing one of the containers as it is being
charged, and then stopping the charging of
all of said containers w
weight of gas has been supplied to the con-
tainer that is weighed. 4

3. The herein described method of provid-

en a predetermined-
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ing each of a plurality of containers with a
quantity of gas having a prescribed volume
under prescribed conditions of pressure and
temperature which consists in simultaneous-
ly charging some of said containers from a
common source of supply, then stopping the
charging of all but one of the latter con.
tainers when a predetermined weight of gas
has been supplied to said one container,
then allowing gas from said one container to
flow into the uncharged containers to equal-
ize the pressures, and then charging the lat-
ter containers and the one specifically re-
ferred to until the weight of gas in the lat-
ter reaches a predetermined amount.

4. In apparatus of the class described, the
combination of a gas supply line, means for
detachably connecting a tank, to be charged,
to said line, a weighing scale, a master tank
on said scale and connected to said line by
means permitting said master tank and ifs
contents to be accurately weighed, and a
valve in said line for interrupting the flow
of gas from said line to the tank to be
charged.

5. In apparatus of the class described, the

8

combination of a gas supply line, a plurality
of headers connected to said line, and each of
which is provided with means for detachably
connecting a plurality of tanks, to be
charged, thereto, a weighing scale, a master
tank on said scale and connected to said line
by flexible means so that said master tank
and its contents may be accuratel weighed,
and valves for interrupting the flow of gas
from said line to either of said headers.

6. In apparatus of the class described, the
combination of a gas supply line, a plurality
of headers connected to said line, and each
of which is provided with means for detach-
ably connecting a plurality of tanks, to be
charged, thereto, a weighing scale, a master
tank on said scale and connected to said line
by flexible means so that said master tank
and its contents may be accurately weighed,
and valves for interrupting the flow of gas
from said line to tanks connected to either of
said headers. _

In testimony whereof, I hereunto affix my
signature. '

CLAUDE R. THOMAS,
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