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Nolte, Altadena, Calif., assignors to The Fluor 
Corporation, Ltd., Los Angeles, Calif., a cora 
poration of California, 
Application August 3, 1946, Serial No. 688,243 

(C. 138-30) 3 Claims. 

This invention relates to improvements in ap 
paratus for dampening pulsations in fluid 
streams, particularly high temperature liquid 
streams, which under normal circumstances 
might subject the pulsation dampener to injury 
by overheating. 
The particular type of pulsation dampener con 

templated by the invention is the one employ 
ing a preSSure responsive diaphragm in pressure 
Communication at one side with the liquid line, 
and Subjected at its opposite side to gas pres 
Sure in a manner Such that the gas undergoes 
compression and expansion, respectively, as in 
creasing and decreasing pressures, created by the 
stream pulsations, are transmitted to the dia 
phragm. Under certain circumstances, where 
temperature reduction alone is to be considered, 
the diaphragm may be contacted directly by the 
line liquid itself. In other instances, where the 
line liquid may tend to impair or attack the dia 
phragm not only because of the liquid tempera 
ture, but also because of its chemical or solvent 
activity, the necessity arises for protecting the 
diaphragm against injury from both high tem 
peratures and direct contact by the line liquid. 
In accordance with the invention, the liquid 

transmitting the line pulsations to the diaphragm 
is prevented from overheating the diaphragm 
by Subjecting such liquid to cooling, as may be 
effected, broadly considered, by any of various 
methods of cooling the surging body or column 
of liquid between the diaphragm and the line 
proper. Where the diaphragm is to be isolated 
from contact With the line liquid, the cooling 
likewise may be applied to a body or column of 
Sealing liquid, different from the line liquid, inter 
posed between the diaphragm and the line, 

For more complete understanding of the con 
templated type of pulsation dampener installa 
tion and the above mentioned provision for pro 
tecting the diaphragm, reference may be had to 
the accompanying drawing illustrative of cer 
tain typical forms, and in which: 

Fig. 1 is a view, partly in section, illustrating 
One form of the invention; 

Fig. 2 is a similar view illustrating a varia 
tional form; 

Fig. 3 shows a further variational form employ 
ing plural capacitances; and 

Fig. 4 is a view similar to Fig. 2 illustrating 
an additional variational feature of the inven 
tion. 

Referring first to Fig. 1, the line to may be as 
Sumed to carry a liquid stream in a condition of 
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type pump. The function of the pulsation damp 
ener attachment, generally indicated at A, is to 
dampen or Substantially remove pulsations from 
the liquid reaching the down Stream side. (d. 
of the line. The dampener comprises a ves 
sel preferably in the form of a spherical shell 
£2, containing a bladder-like diaphragm 3 cap 
able upon full distention of conforming to the 
Spherical Shape of the shell, but under normal 
Operating conditions, assuming a deflected coin 
dition, Substantially as shown. The neck. (3 of 
the diaphragm is suitably clamped to the vessel 
as at the inside of a closure 5 carrying a valve 
2 : through which the diaphragm chamber is 
charged with gas under determinable pressure. 
Chamber 8 at the opposite side of the dia 

phragm is in communication with the line fo 
through pipe 9, So that pressure surges occurring 
in the line are transmitted through pipe 9 to the 
diaphragm, resulting in its defections, and con 
Sequent compresion and expansion of the gas in 
chamber 7, all in a manner effecting a dissipa 
tion of the line pulsations. For further details 
concerning the theory and operation of this type 
of pulsation dampening system, reference may 
be had to copending application Ser. No. 631,192, 
filed November 27, 1945, on “Pulsation elimina 
tion in liquid streams,' now Patent 2,474,512. 
By closing Valve 20, the pulsation dampener 

may be isolated from the line 0. At times, as 
when the chamber 7 initially is to be charged 
With gas at an accurately determinable pressure, 
it may be desirable to expel liquid from the cham 
ber 8, permitting full distension of the dia 
phragm 3 into Spherical contact with the vessel 

Displacement of liquid from the chamber 
may be effected by closing valve 20 and opening 
the draw-off line 2 containing a normally closed 
valve 22. 
ASSuming the line to carry a liquid heated 

to a temperature sufficiently high to cause in 
jury to the diaphragm 3, the invention contern 
plates Subjecting the liquid intermediate the dia 
phragm and the line, to cooling within a safe 
temperature range. Broadly considered, the fluid 
in Eine 9 may be Subjected to cooling in any of 
various possible ways. As illustrative, where ex 
cessive cooling is not required, the line is may 
contain a finned tube section 23 from which heat 
radiation occurs at a rate sufficient for cooling 
of the liquid reaching the diaphragm. 

In the System shown in Fig. 2, the diaphragm 
containing vessel 24 is shown to be connected with 
the line by way of a pipe connection 25 con 

pulsating flow, created for example by a piston 55 taining an enlarged chamber 26 through which 
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the line liquid passes to the diaphragm chamber 
27. The liquid in chamber 26 may be subjected 
to whatever cooling desired, by passage of a re 
frigerant or cooling medium through the coil 28. 

Fig. 3 shows a further variational form employ 
ing a pair of the diaphragm containing vessels 30 
connected to the pulsating liquid line 3 at op 
posite sides of a resistance in the form of an 
elongated passage contained in a reduced diam 
eter pipe 32. The theory of operation, by. analogy 
to electrical filter systems, of the capacitances 30 
in the illustrated relationship to the line restrict 
ing inductance passage 32, is more particularly 

O 

dealt with in the copending application referred 
to above. Pipes 33 connecting the vessels 30 with 
line 3, may be suitably cooled, as by the described 
expedients, or by application to the pipes of 
jackets 34 through which cooling fitid is circu 
lated by way of the inlet 35 and outlet 36. 
Reference previously has been made to the de 

sirability in some instances, of protecting the 
diaphragm not only against high temperatures, 
but also against attack by liquids having chemi 
cally reactive or solvent effects upon the dia 
phragm. Protection of the diaphragm under such 
condition may be accomplished by the use of an 
intermediary or seal liquid in any appropriate 
Structural arrangement, as by introducing the 
Sealing liquid to a structure of the type shown 
in Fig.2. Referring to Fig. 4, wherein correspond 
ing numerals are applied to the corresponding 
parts of Fig. 2, the diaphragm, may be contacted 
by a protective liquid 37, heavier than and im 
miscible with the line liquid 38, the two liquids 
contacting at the inner face 39 within the cham 
ber 26, By closing. valve 40 and opening valve 
4 in the draw-off line 42 positioned above the 
chamber, the protective seal liquid may be dis 
placed from the vessel 24 into chamber 26 without 
loSS Of the liquid, Since only the line fluid is ex 
pelled through pipe 42. 
Any suitable liquid may be used as a sealing 

medium, if such be employed, to prevent the 
line or system liquid from contacting the dia 
phragm. Merely as illustrative, assuming the sys 
tem"liquid to be a hot oil, the seal liquid may con 
sist of a heavierinimiscible liquid such as mercury, 
Water, glycerine, glycol, or an aqueous solution 
thereof. Where the system liquiais, for example, 
a hot aqueous solution, by proper arrangement 
of the gas-charged vessel permitting the sealing 
liquid to contact upwardly against the diaphragm, 
We may employ lighter sealing liquids such as a 
hydrocarbon or other oil. 
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4. 
We cairn: 
i. Apparatus for eliminating pulsations in a 

stream of heated fluid flowing through a line, 
Comprising a vessel, a flexible diaphragm within 
Said VeSSel, a heat exchanger providing a pres 
Sure transmitting connection between said line 
and the vessel at one side of the diaphragm and 
Serving to cool the fluid in Said connection below 
a temperature injurious to the diaphragm, gas 
pressure being maintained against the diaphragm 
so that the gas is compressed and expanded re 
Spectively in response to increases and decreases 
of said fluid stream pressure. 

2. Apparatus for eliminating pulsations in a 
stream of heated fluid flowing through a line, 
comprising a vessel, a flexible diaphragm within 
the Vessel, a heat exchanger providing a pressure 
transihitting connection between the line and said 
Wessel at one Side of the diaphragm, means for 
passing cooling fluid through said heat exchanger 
to maintain the fluid in said connection below a temperature injurious, to the diaphragm, gas 
pressure being maintained against the diaphragm 
so that the gas is compressed and expanded re 
Spectively in response to increases and decreases 
of said fluid stream pressure. . 

3. Apparatus for eliminating pulsations in a 
steam of heated fluid flowing through a line, comprising a vessel, a flexible diaphragm within 
said vessel, a pressure transmitting connection 
between said line and the vessel at one side of the diaphragm, said, connection containing a 
diaphragm protective liquid immiscible with the 
stream fluid and contacting the diaphragm, 
means for coding the fluid in said connection below a temperature injurious to the diaphragm, 
gas pressure being maintained against the dia. 
phragm so that the gas is compressed and ex 
panded respectively in response to increases and 
decreases of said fliidstream pressure. 

CECIL F.YATES. 
CLAUDE B. NOLTE. 
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