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This invention has reference to the dampening 
or elimination of pulsations in gas streams, par 
ticularly for the correction of pulsating flow cre 
ated in gas lines by a compressor or the like. 
Typically, the invention is applicable to the elimi 
nation of pulsations created by piston-type com 
pressors in natural gas lines. 
- My general object is to provide a simple air 
rangement of equipment constituting a resonant 
type acoustical system having predetermined 
resonating characteristics rendering it responsive 
to the pulsating gas flow in a manner resulting in 
virtually complete elimination of the pulsations. 
Briefly, the purposes of the invention are served 
by the simple requirement of a single closed 
chamber having restricted communication with 
the gas line from which pulsations are to be elim 
inated, the sizes of the chamber and restricted 
communication being predetermined in the man 
ner hereinafter explained. 
Generally speaking, the invention contem 

plates as the components of the resonator system, 
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Predetermining the acoustical characteristics of 
the resonate systems, will be more fully under 
stood from the following description wherein ref 
erence is made to the accompanying drawing, in 
which: 

Fig. 1 is a view showing one form of resonator 
connected with a gas lie in which pulsating flow . 
is created by a compressor; . 

Fig. 2 is a similar view illustrating a variational 
form of the invention; and 

Fig. 3 is a fragmentary section showing a fur 
ther variational form. 

Referring first to Fig. 1, the gas line to Inay 
connect with either the intake or discharge side 
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a closed chamber of predetermined volume, but 
otherwise shaped or proportioned as may be de 
sired, and a restricted communication between 
the chamber and flow line, which may be one of 
different types. As a first example, the restric 
tion may take essentially the form of an orifice 
of predetermined size, contained in a connection 
whose length is sufficiently short as to create no 
effect interfering with the acoustical functions of 
the orifice itself. The orifice may be of fixed size 
and capable of replacement by different sized ori 
fices in accordance with changing operating con 
ditions, or the orifice may be contained in a valve 
type fitting and thereby rendered adjustable, i. e. 
variable in size. 

Instead of using an orifice type restriction in 
the communication between the chamber and 
gas line, I may employ an extended restricted 
passage in the nature of an acoustical induct 
ance, formed for example by an elongated pipe 
having a diameter substantially smaller than the 
gas line. As a further alternate form of the re 
stricted communication, I may use a fixed size or 
adjustable orifice together with an extended in 
ductance passage. v 
As indicated, in whatever form used, the re 

stricted connection together with the communi 
cating closed chamber, presents an acoustical 
resonating system "tuned' to the frequency of 
the pressure pulsations and responsive in such 
phase relationship therewith as to convert the gas 
stream from pulsating to steady flow. 
Embodiments of the invention and methods for 
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of the compressor , since in either instance the 
Conpressor operation may, and is assumed to 
Create by virtue of its piston-displacement, pres 
Sure pulsations in the gas stream. When leading 
from the discharge side of the compressor, line 
O usually will contain a shut-off valve 2. It Will 
be appreciated that when serving as the gaS line 
leading to or from the usual natural gaS Con 
pressor (single-acting or double-acting), pipe io 
may be of relatively large size, e.g. 8 inch diam 
eter or larger. - 

The resonator System, generally indicated at 
3, consists of the simple combination of a closed 
chamber or shell 4, and a restricted connection 
f5 between the chamber and line 0. desirably in 
Such relation thereto that the path of communi 
cation through 5 is in the direction of the gas 
flow. Thus in Fig. 1, the gas is assumed to be dis 
charged from the compressor into the T-fitting 
6 from which passage 5 is formed by a short 

connection with the chamber. The connection 
contains a fitting 7 which, as previously indi 
cated, may present a fixed size Orifice, as for ex 
ample in the conventional orifice plate, or a vari 
able size orifice as provided by an adjustable or 
valve type fitting. For best results, it is preferred 
that the length of the connection between cham 
ber 4 and the gas line ?o shall be sufficiently 
short that the restrictive effect in the connection 
5 shall be substantially entirely the restriction 

presented by the orifice, although it is to be un 
derstood that the connecting passage otherwise 
may be considerably smaller than the cross-sec 
tional area of the gas line. Thus the orifice may 
be present in say 4 inch diameter connections at 
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8 and 9 with the gas line and chamber. 
The sizes of the chamber 4 and orifice at 5 

may be predetermined to produce an acoustical 
System having proper resonant response to the 
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gas pulsation frequency, substantially in accord 
ance with the following formula: 

f-kW, 
wherein 
F=Gas pulsation frequency per second. 
K=Velocity in centimeters per second of sound 
in the gas at its temperature and pressure. 

R=Radius of orifice in centimeters. ' 
WsWolume of the chamber 4 in cubic centi 

meters. 
This general equation holds true when the con 

nection at S is sufficiently short as not to affect 
the acoustical characteristics and functioning of 
the orifice as such. S. 

In practical use of the formula, knowing the 
values for K (from tabulated data in the litera 
ture), and F from the cycle frequency of the com 
pressor, an orifice of given size may be selected 
and the volume of the chamber calculated. Thus 
assuming air to be the gas (K. value being 5475 
cm. per second at 20° C. and substantially atmos 
pheric pressure) in which pulsations are created 
at a resonant frequency of 100 cycles per second, 
a circular orifice of 2 cm. diameter may arbi 
trarily be selected. Applying the formula and 
solving for W: 

mom-ram 

5475 
. The variational form of the invention shown in 
Fig. 3 is functionally similar to the described em 

"(s)" substantially 6000 cu. cm. 

bodiment, but differs in its structural relation to 
the gas flow line. Here the latter, correspond 
ing to line to in Fig. 1, is indicated at 23 to ex 
tend through the closed chamber 24 and to com 
municate therewith through an orifice within 
the chamber. The orifice may be formed at 25 
either as an opening in the wall of the pipe, or 
as in the case illustrated, by providing a gap be 
tween spaced sections of the pipe. 
In accordance with the variational form of the 

invention shown in Fig. 2, the resonant system 
2O is formed by closed chamber 2 having an ex 
tended inductance-type connection 22 with the 
gas line O. Here the communication 22 may be 
in the form of an elongated pipe of substantially 
smaller diameter than the gas line 0, the lat 
ter typically having 8 inches or larger diameter 
and pipe 22 a diameter of 4 inches or Smaller. 
Here the sizes of the chamber and length of pipe 
22 (beyond a normally full open and non-restric 
tive valve 26 that may be placed adjacent the fit 
ting 6a) are predeterminable by the followin 
formula: 

F-KRWV(318i.X.5R) 
wherein 
F=Gas pulsation frequency per second. 
K=velocity in centimeters per second of sound in 
the gas at its temperature and pressure. 

R=Radius (inside) of pipe 22 in centimeters. 
L=Length of pipe 22 in centimeters. 
W-Volume of chamber 2 in cubic inches. 
As a practical example of calculation, again as 

suming the gas to be air at 20° C. and substan 
tially atmospheric pressure, pulsating at a fre 
quency of 100 cycles per second, pipe 22 arbi 
trarily may be assigned a given length and di 
ameter, for example a length of 100 cm. and in 

side radius of 10 
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4 
cm. Solving for the volume of 

chamber 2 f: 
1 

Vs 100 
(.318x 100X.5x10) 5475X 10) 

V=1,886.4 cu. em. 
I claim: 1. In combination with a gas compressor, appa 

ratus for the removal of pulsations in a gas 
stream having pulsating flow created by the 
compressor, comprising a line pipe connected with 
...the compressor and conducting the pulsating gas 
stream, and means comprising a closed chamber 
and a restricted orifice through which said cham 
ber is in communication with the pipe the sizes 
of said orifice and chamber being predetermined 
in substantial accordance with the formula: 

- 2R F= K. | V 

wherein 
F=Gas pulsation frequency per second; 
K=Velocity in centimeters per second of sound in 
the gas stream at its temperature and pressure; 

R=Radius of the orifice in centimeters; 
V=Volume of the chamber in cubic centimeters. 

2. In combination with a gas compressor, appa- . 
ratus for the removal of pulsations in a gas stream 
having pulsating flow created by the compressor, 
comprising a line pipe connected with the com 
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pressor and conducting the pulsating gas stream, 
and means comprising a closed chamber and an 
elongated smaller diameter pipe forming an 
acoustical inductance passage connecting said 
line pipe with the chamber, the sizes of said 
smaller pipe and chamber being predetermined 
in substantial accordance with the formula: 

wherein F=Gas pulsation frequency per second; 
K-Velocity in centimeters per second of sound in 
the gas stream at its temperature and pressure; 

RsRadius of smaller pipe in centimeters; 
L-Length of smaller pipe in centimeters; 
V-Volume of the chamber in cubic centimeters. 

3. In combination with a gas compressor, appa 
ratus for the removal of pulsations in a gas stream 
having pulsating flow created by the compressor, 
comprising a line pipe connected with the com 
pressor and conducting the pulsating gas stream, 
and a closed chamber having a restricted com 
munication with said stream and forming with 
said communication an acoustical filter having a 
resonant frequency corresponding to the fre 
quency of the dominating pulsations in said gas 
Stream. 

4. In combination with a gas compressor, appa 
ratus for the removal of pulsations in a gas stream 
having pulsating flow created by the compressor, 
comprising a line pipe connected with the com 
preSSOr and conducting the pulsating gas stream, 
a closed chamber, and means forming a restricted 
passage of Smaller size than the pipe and cham 
ber connecting said chamber with the pipe, said 
chamber and passage forming an acoustical filter 
having a resonant frequency corresponding to the 
frequency of the dominating pulsations in said 
gas stream. 

5. In combination with a gas compressor, appa 
ratus for the removal of pulsations in a gas stream 
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comprising a line pipe connected with the com- The following references are of record in the pressor and conducting the pulsating gas stream, 
a closed chamber and an elongated smaller di- file of this patent: 
ameter pipe forming an acoustical inductance 5 UNITED STATES PATENTS 
passage connecting said line pipe with the cham- Number Name Date 
ber, said chamber and passage forming an acous- 315,453 Waddel Apr. 7, 1885 
tical filter having a resonant frequency corre- 1. 767100 Tannehill a was an unnoJle 3. 1930 
sponding to the frequency of the dominating pull- 9500i Guinn et al.... - Mar. 6. 1934 
sations in said gas stream. 2,405,100 Stephens ----------- July 30, 1946 
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