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1
My invention relates to new and useful im-
provements in pulsation dampening devices for
flow lines. In a more specific aspect it relates
to & vapor cushion pulsation dampening device.
Pulsation dampening devices have long been
used in all types of pipe line operations.  Many
arrangements have been -disclosed by prior art
and the most commonly used arrangement of
such -a device comprises a surge tank communi-
cating with the flow line and air within the tank
acting as a cushion for shocks caused by surges

of liquid in the line. v
Operating - efficiency of such a device is de-

vendent upon the amount.of air present in the.

surge tank which can be compressed as a cushion
for the fluid from the flow line. Among the dis-
advantages of such a device is the fact that the
air is.absorbed by the fiuid and necessitates peri-
odically pumping additional air into the chamber
against high pressure or in the alternative neces-
sitates cutting off the surge tank from the pipe
line by means of a valve while additional air is
injected into the surge tank. Use of high pres-
sure in the flow lines has made this disadvantage
more noticable because of the necessity for
greater amounts of air to form a sufficiently large
cushion to absorb the shock caused by surges of
the fluid being pumped. An additional disad-
vantage to such a device in high pressure opera-
tion is the expense and difficulty .of pumping air
into the air chamber against the great pressure
carried in the line.

An object of my invention is to provide a vapor
cushion pulsation dampening miethod and a de~
vice for carrying out such method on flow lines,
which -device is simple in construction and effi-
cient and economical in operation.

Ancther object of my invention is to provide
a -vapor cushion pulsation dampening device
which uses g fluid vapor as the eushioning means
and to further provide a method for forming such
a-cushion. :

‘Other-objects-and advantages of my invention
will-be apparent from the accompanying deserip-
tion and - discussion.

In:the drawing— :

Figure 1 is a longitudinal sectional view of a
vapor cushion pulsation dampening deviee show-
ing ‘a ‘preferred embodiment of my invention.

Figure 2 is a transverse sectional view taken
along the 2—2 line of Figure 1.

Figure 3 is a transverse sectional view taken
along the 3—3 line of Figure 1.

Pigure 4 is-a longitudinal sectional view of a
vapor cushion pulsation dampening device em-
bodying a modification.of my-invention.
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Figure 1 shows a preferred embodiment of my
invention wherein trap {8 comprises vapor dome
i1 forming interior chamber {2 and outer shell
i3. forming outer chamber .14. with supporting
members 5 attached to the outer top of vapor
dome 1 and the interior top of cuter shell i3.
Vapor dome {{ has ports {6 in its lower extremi-
ties for the purpose of communicating between
interior  chamber 12 and outer chamber (4.
Sealing fluid 17 is relatively more volatile than
and is relatively heavier than fluid 18, which is
the fluid being pumped in a flow line not shown.
Conduit {8 communicates with chamber 14 and
such a flow line and conveys fluid 18 to the up-
per portion of ocuter chamber 14, Coil 20 car-
ries a heating medium into interior chamber 12
from & source which, for the sake of simplicity,
is not shown and supplies head to vaporize seal-
ing fluid 17, Inlet 21 having valve 22 installed
therein, is provided for the purpose of charging.
sealing fluid 17 into vapor dome (1.

Figure 4 shows a modification embodying my
invention wherein trap 18’ comprises vapor dome
{1’ forming  interior chamber 12’,  extending
through the top of outer shell 13’ and fastened
therein in such a manner-that outer chamber 14/
will be pressure tight in the connection. Vapor
dome 11’ has ports 18 in its lower extremities for
the purpose of allowing a fluid to pass to and fro
between outer chamber {4’ and interior chamber
12’.. Inlet 21 having valve 22 installed therein,
is provided to charge a sealing fiuid into interior
chamber {2’ and heating coil 20 provides the
heat necessary to vaporize the sealing fluid. A

5. further modification shown in this figure is that

sealing fluid 24 is relatively more volatile than
and is relatively lighter than fluid 25 which is
pumped. in the flow line.

Operation

My invention provides an apparatus and g
method for overcoming disadvantages of the old
air- cushion pulsation dampening  device and
& method for carrying out the improvements. In
the preferred embodiment of ray invention I in-
stall a heating coil, or some equally good heating
means, in the upper portion of the vapor dome.
The Inlet and cutlet for such coil may or may. hot
go throtugh the outer shell-and the outer cham-
ber. - The main requirement is that the heating
apparatus be positioned in the upper portion of
the vapor dome.

Heat has been used to vaporize the lguid
being pumped in the flow line, in order to form a
vapor.cushion, - In many cases, however, the pres-
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stire maintained on a flow line is so great that it
would take exceedingly high temperatures to va-
porize the fluid being pumped. For that reasor
a sealing fluid which is relatively more volatile
than the pumped fluid is charged to the inte-
rior chamber. After the sealing fluid has been
charged, fluid under the full flow line pressure
is turned into the outer chamber. This fluid
forces the sealing fluid upward in the interior
chamber so that it contacts the heating coil or
heating means. - Steam or some equivalent heat-~
ing medium is then passed through the coil. -In
this manner the sealing fluid is vaporized until
a vapor rocket is formed which surrounds the
heating unit.. From this point in the operation
the apparatus of my invention becomes self com-~
pensating. As the vapors are condensed to such
a degree that fluid surges up over the headting
unit, additional vapors will be formed ang the
fluig will once more be forced downward until
the fluid in its surges fails to reach the heating
unit. .- This heating coil is an important feature
of my invention, since it insures having a vapor
spbace available te absorb pulsations but does not
supply excessive quantities of heat to the system
during normal operation when the top level of
unvaporized sealing fiuid is below the heating coil.

Some of the sealing fluids which may be used
in my invention ‘when hydrocarbons are being
pumped include water and aqgueous solutions of
ammonia, carbon dioxide or methylamine. Car-
bon tetrachloride is g satisfactory sealing fluid
when water is the fluid being pumped. The
amgount of sealing fluid charged to the apparatus
should be in excess of that expected to be vapor-
ized. The excess fluid seals the vapors from the
fiuid being pumped in the flow line.

In a further modification of my invention, the

temperature of the heating element may he con-

trolled by hand or may automatically be con-
trolled by means of an attachment on a liquid
level indicator or- control. Any commonly used
liquig level indicator or control may be used for
the purpose of checking the level of the sealing
liguid within the interior chamber.

The modified construction of my invention
shown in Figure 4 of the drawing will be advan-
tageous where it is necessary to maintain g larger
vapor cushion than would be practicable in a de-~
vice such as the one shown in Figure 1 of the
drawing. ' ‘

Many modifications may be made in the heat-
ing means for the sealihg fluid in the construc-~
tion of either figure. The primary requirement
is that the heating unit be positioned so that it
will be ahove the sealing fluid level when the de-
vice isin full operation, =~

The apparatus shown in Figure 1 and the ap-
paratus of Figure 4 may be used either with a
sealing fluid which is lighter than the pumped
fluid or with a sealing fluid which is heavier than
the fluid being pumped. Once the selection of a
sealing fluid which will be substantially insoluble
in the pumped fluid has been made and compar-
isons of specific gravities made, it is relatively
easy to start operation of the device. Operation
of the device using a heavy sealing liquid has been
described above. Where a lighter sealing fluid
is used, sufficient flow line fluid is charged to the
device to partially fill the vapor dome and the

outer chamber of the trap. Sealing medium is.

then charged to the vapor dome. Sufficient pres-
sure is maintained on the flow line fluid to prevent
the sealing fluid from passing out of the vapor
dome. After the sealing fluid has been charged
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4
the full pressure of the flow line is released there-
on and sealing fluid is vaporized by means of the
heating unit. The desired volume of vapor is
formed and maintained as has been previously
described.

For those skilled in the art it will be obvious
that many alterations and modifications in the
construction and operation of this device may be
made without change in the principles and scope
of my invention.

Eaving desecibed my invention, I claim:

1. A vapor cushion pulsation dampening de-
vice for connection to a high pressure flow line
in which pulsing flow of a comparatively low
vapor pressure liquid occurs comprising in com-
bination with said flow line a trap including a
vapor dome; a fluid within said trap, which
fluid is relatively more volatile than said flow line
liquid and is immiscible with the former liquid,
whereby said vapor dome is sealed from the bal-
ance of said trap and means to heat a portion of
said high vapor pressure fluid in said dome fo
form a vapor pocket therefrom in said dome,

2. A vapor cushion pulsation dampening de-
vice for connection to a high pressure flow line
in which pulsing flow of a comparatively low
vapor pressure light liquid occurs, comprising in
combination with said flow-line a trap comprising
an upright outer shell and an inner shell of

“smaller diameter which includes a vapor dome

and communicates with a chamber formed within
said outer shell only through the lower end of
said inner shell; a fluid sealing medium within
said trap and which fluid is relatively heavier but
more volatile than the former liquid, whereby said
vapor dome is sealed from the balance of said
trap; and means to heat a portion of said heavier
fluid in said dome to form a vapor pocket there-
from in said dome. ‘

3. A vapor cushion pulsation dampening de-
vice for connection to a high pressure flow line
in which pulsing flow of a comparatively low
vapor pressure liquid occurs, comprising in com-
bination with said flow line a trap comprising an
upright outer shell and an inner shell of smaller
diameter which includes a vapor dome and com-
municates with a chamber within said outer shell
only through the lower end of said inner shell;
g fluid sealing medium within said dome and
which fluid is relatively lighter and more volatile
than the former liquid; and means to heat a
portion of said lighter fluid in said dome o form
a vapor pocket therefrom in said dome.

4, A vapor cushion pulsation dampening de-
vice for connection to a high pressure flow line.
in which pulsing flow of a comparatively. low
vapor pressure liguid occurs comprising in com-
bination with said flow line, chambers intercom-
municating in their lower extremities; a fluid
sealing medium positioned to shut off one cham-
ber from another; a conduit connecting said flow
line with one intercommunicating chamber. at a
point above  the normal level of the sealing
medium, such sealing medium being immiscible
in and being more volatile than the liquid con-
tained in the flow line, the relation between the
flow line liguid and the sealing medium being such
that pressure of the former tends to force the level
of the sealing medium down in the chamber com-
municating with the flow line and up in the cham-
ber which has no direct communiction with said
line; and meang for heating said sealing medium
in the latter chamber, whereby vapors of said
sealing medium form a vapor cushion in the upper
portion of the latter chamber. .
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5. A vapor cushion pulsation dampening de-
vice for connection to a high pressure flow line
containing a comparatively low vapor pressure
liquid, comprising in combination an upright
outer shell connected at its upper end portion
to said flow line; an inner shell including a vapor
dome, smaller in diameter than said outer shell,
extending upwardly from the bottom of said outer
shell and communicating with the chamber within
said outer shell only through the lower portion of
said inner shell; a fluid which is immiscible with
and more volatile than said low vapor pressure
liquid, disposed at least within said inner shell;
and means to heat a portion of said high vapor
pressure fluid in said inner shell.

CHARLES Q. MEYERS,
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