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1 
This invention relates to the sampling of gases. 

In one of its more speci?c aspects it relates to a 
gas sampling apparatus and a method for using 
the apparatus. In a speci?c application the ap 
paratus described herein is adapted to the auto 
matic sampling of gas streams whose rate of flow 
may be variable. 

I have found that the principle involved 
according to my invention may be applied to 
sampling devices for use in the spot or in the 
composite sampling of gaseous streams. My in 
vention has special application in the petroleum 
industry, but may be used as well in chemical, or 
gas or other industries where gases are to be 
sampled. 

' One object of my invention is to provide appa 
ratus and a method for sampling streams of gases 
while in transit. 
Another object oi‘ my invention is to provide 

apparatus and a method for operating the appa 
ratus wherein composite samples of gases may 
be taken over periods of time. 

Still another object oi‘ my invention is to pro 
vide an apparatus for the composite sampling of 
gas streams of variable ?ow. Still another ob 
ject is to provide an automatically operated gas 
sampling apparatus. 
These and other objects and advantages of my 

apparatus and method of operation of this ap 
paratus will be apparent to those skilled in the 
art by reference to the following detailed de 
scription and annexed drawing which respec 
tively describes and illustrates a preferred em 
bodiment of my invention. 
The ?gure illustrates a form of apparatus 

adapted to the sampling of gas in transit. 
Referring to the drawing a gas to be sampled is 

passed through a process or transfer line i in 
the direction indicated by the arrows. An ori?ce 
2 is positioned in the line in combination with a 
manometer 3 for producing a pressure differential 

- proportional to the ?ow of gas through the trans 
fer line I. Downstream from the ori?ce is a 

‘ pressure regulator 4 adapted to maintain a con 
stant gas pressure on the downstream side of the 
ori?ce. 
Intermediate the ori?ce and pressure regulator 

is a gas sample take-oi! line 5 carrying a valve 6. 
To the discharge end of the valve 6 is connected 
a manifold header‘ tube 1 which is adapted to 
carry gas passing through the valve 6 into a part 
or all of gas sample bottles ll. Each sampling 
bottle H has a gas inlet tube l2 carrying a valve 
II, and said gas inlet tubes l2 are connected with 
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2 
the header tube 7 as shown to form a manifold 
assembly. 
On the downstream side of the main gas sam 

pling valve 6 is a side tube 8 carrying a second 
main valve 9. From this latter valve is a gas 
sample line In leading to a. large sample collect 
ing bottle ll. This latter bottle is placed in an 
inverted position, as illustrated, and is adapted 
to retain sampled gas by liquid displacement. A 
liquid, 65, such as a salt water brine is well adapt 
ed for use. in collecting hydrocarbon gases since 
such gases are only very slightly soluble in brine. 
The sample container it may be inverted over 
such a container as a tank 56 in such a manner 
that the neck of the bottle is at all times sub 
merged in the brine solution. The discharge 
end of the line In is bent in such a manner as to 
extend into the open neck of the bottle for at 
least a short distace. 
The sample measuring bottles ii, at their bot 

tom ends, are maniiolded into a common header 
line H, which in turn is connected by a tubing 
It to a main reservoir vessel i8. A displacement 
liquid such as mercury, may be used in the meas 
uring bottles H-manifold tube i'I-reservoir 
bulb l9 assembly. - 
A time switch assembly mechanism 20 is em 

ployed to operate automatically the main valves 
6 and 9. Lead wires 2| bring electrical current 
from a source, not shown, to my apparatus. One 
of the wires is connected directly with the tim 
ing switch mechanism 20 while the other is con- ‘ 
nected in parallel to the mechanisms operating 
valves 6 and 9. Return wires 22 and 23 complete 
the circuits from the ,valves 6 and 9 operating 
mechanisms. 
The manometer tube contains a plurality of 

electrical connections 24 sealed through the walls 
of the tube as shown. Each of this plurality of 
connections or contacts 24 is connected by leads 
25 with an operating mechanism attached to 
each of the gas ?ow valves l3. Return connec 
tions from these individual valve mechanisms are 
through a line 26. the open end of which is 
termed on the drawing as a “lead wire, 26”. ‘An 
other lead wire 21 conducts electrical current to 
a contact point 28 in the lower portion of the 
manometer tube, as shown. The lead wires 2!. 
and 21 bring electrical current from a. source not 
shown, to the manometer—individual valve op- ' 
erating mechanisms as shown on the drawing. 
The manometer tube is ?lled with such an elec 

trical conducting liquid as mercury for gas pres 
sure di?erential indicating purposes and for elec- _ 
trical circuit closing purposes. 



“eases 
A needle valve 29 is provided in tube 1 to assist 

in controlling gaaiiow into the bottles I I. 
In the operation ‘of my apparatus as herein de 

scribed i'or thesampling oi gases, the ‘following 
procedure may be used: 3‘ __ g; 
The gas to be1;sampled, which may-merely be 

a gas in transit from one point to another or may 
be a gas passing from one process point to an 
other, passes through the ‘ori?ce 2 for pressure 
di?'erential producing purposes. The pressure 
regulator 4 operates to hold a constant pressure 
on the gas on the downstream side of the ori?ce 
2. Thus, the greater the ?ow of gas through the 
ori?ce 2, the greater will be the pressure drop 
through the ori?ce. Such a pressure di?erential 
is indicated by the di?'erence in mercury levels 
in the manometer tube, and the greater the pres 
sure differential the higher will be the mercury 
level among the electrical contacts 24. These lat 
ter and the quantity of mercury in the manome- i 
ter are so inter-adjusted that the ?ow of a small 
quantity of gas in the main transfer line I will 
raise the mercury level to make electrical con 
tact with at least one of the connections 24. In 
like manner, the upper or highest of these several 
connections is so placed as to just make contact 
when the rate of ?ow of gas through the line I 
is the highest anticipated ?ow of gas desired 
to be sampled. The intermediate contacts 24 
may then be spaced between the lower and the 
upper contacts. 
When the mercury in the manometer tube 

makes contact with one or more connections 24, 
the corresponding valves I2 open. As illustrated 
in the drawing the mercury. level is of such height 
that ?ve of the contacts 24 have closed their re 
spective electrical circuits and the corresponding 
?ve valves I3 are open to the ?ow oi.’ gas. These 
valves remain open until such time as the mer 
cury level in the manometer tube drops to open 
the circuits, under which conditions such open 
valves close. 
Assuming again, the ?rst five valves are open, 

then at a. predetermined time as indicated by 
a setting on the time switch 20, the main gas 
valve 6 opens (valve 9 being closed). Gas from 
line I then ?ows through tube 5, valve 8, mani 
fold header tube ‘I, valve 2! and through the ?rst 
?ve valves I3 into the correspodning gas measur 
ing bottles II. The mercury from these ?ve bot 
tles passes through the manifold line I1 and tube 
It into the reservoir I8. This reservoir is open 
at its top so that as mercury enters the reservoir 
at the bottom the upper gas phase remains at at 
mospheric pressure. Under these conditions the 
gas being sampled ?ows into the measuring bot 
tles until such time as the time switch operates 
to close the valve 6. The manually operated valve 
29, which may be a needle valve, or other valve 
adapted for rather ?ne adjustment of the ?ow 
of small volumes of gas, is so adjusted as to per 
mit a maximum flow of at least ten measuring 
bottles (I I) of gas to be sampled during the time 
interval valve 6 remains open. By this adjust 
ment then with only one valve ( I3) open and one 
sample bottle (I I) oi.’ gas to be taken, the excess oi’ 
gas passing through the needle valve 29 and ulti 
mately through the sample bottles backs the mer 
cury up through tube I‘I into the mercury reser 
voir I9. Further gas ?ow will then merely be 
vented through the mercury reservoir to be dissi 
pated in the atmosphere. It is at this point that 
the utility or the needle valve 29 becomes appar 
ent. If the valve 6, needle valve 29. lines 5 and 'I 
and valve I3 were fully open, there would be an 
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excessive ?ow of gas through these members and 
tubes I1 and II and the mercury reservoir II. 
Thus, the needle valve 29 is so adjusted manually 
as to permit sumcient ?ow or gas as to make cer 

. tain that all the sampling bottles II are ?lled in 
case oi’ maximum gas ?ow in pipe I wih a slight 
excess ?ow which excess can be vented to the at 
mosphere as hereinbefore stated. ' 
When the sampling bottles II are ?lled and 

the sampling time at an end as determined by 
the setting of the time switch 20, the switch 
operates to close the valve 4 and to open the l 
valve 8. With valve 9 open the head of mercury 
in the reservoir I9 forces the gas from the sample 
bottles through tubes I2, valves II, lines ‘I and 
I, valve 9 and line III into the sample collecting 
bottle I4 to displace an equivalent volume of 
brine. The height of the mercury reservoir above 
the top of the sampling bottles should be so ad 
justed that upon passage of sample from the 
bottles II to the container I4 mercury will not 
enter valves I3 nor pass through lines I2, ‘I, I, 
etc. The mercury reservoir should be sui?ciently 
large that it can conveniently hold all .the mer 
cury from the plurality oi sampling bottles II 
when gas flow is high and all bottles are in active 
use. 

The volumes of the sampling bottles II should 
preferably be small, as for example, about 100 
cubic centimeters, or 1/4 pint. If each be V4 pint 
in volume, ten such bottles will have a combined 
capacity of 1% quarts.‘ At a high sampling rate 
with 10 bottles in use and sampling at 1 hour 
intervals over a 24 hour period 30 quarts of gas 

. vwill have been transferred to'the container I4. 
Half hour intervals may be used, or any time 
intervals as desired by merely setting the time 
switch mechanism. Hand wound time clocks or 
electrically controlled instruments may be used, 
all of which are standard equipment and com 
mercially available. The valves 6, 9 and the 
plurality of valves I3 may well be electrically 
operated for both opening and closing, and such 
valves are also available. 
The sample bottle I4 may be a 5-gallon or a 

III-gallon glass bottle or any other type of con 
tainer desired. It should of course, be of proper 
size to hold the volume of sample taken over a 
predetermined time period. 
The materials or construction oi the sampling 

bottles, tubes, etc. may be glass,‘or metal or any 
material desired. Transparency makes use of 
glass advantageous. Tube Il may be a thick 
wall rubber tube if desired or a. rigid metal or 
glass tube may be used in ?xed position if de 
sired. When using metal or glass for this tube 
then vthe position of the mercury reservoir I! 
is ?xed and the maximum mercury level therein 
will need to be adjusted by addition or removal 
voi.’ mercury. 

' It_will be obvious to those skilled in the art 
that many modi?cations of my hereinabove de 
scribed apparatus and procedure of operation 
may be made and yet remain within the intend 
ed scope and spirit of my invention. 

' Having disclosed my invention, I'claim: 
1. Av proportional sample collecting system 

which comprises a supply conduit: a plurality 
of measuring vessels communicating at their low 

70 er extremities with a liquid reservoir; a header 
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conduit communicating between said supply con 
duit and the upper extremities of said measuring 
vessels; a cut-on valve closing the upper end 
of each measuring vessel iromsaid header eon 
duit; a time switch means; a ?rst control valve 

r 
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in said header conduit intermediate said supply . 
conduit and said measuring vessels,'in commum- _ 
cation with and adapted so as to be operated in 
accordance with settings of said time switch 
means; a sample container; conduit means com 
m'unicating between said sample container and 
said header conduit, at a point intermediate said 
?rst control valve and said measuringvessels; a 
second control valvein said conduit means in 
termediate said sample container and said hea_d.-\ 
er; conduit, said. second controlv valve being in 
communication with said time switch means and 
adapted so as to be opened and closed alternately 
with said ?rst control valve in accordance with 

- settings :of ‘said time switch means; pressure dif 
ferential indicator means communicating with 
said supply conduit upstream of said header con 
duit; and valve operating means in communica 
tion with said pressure differential indicator and 

- adapted so as to ‘successively open one of said 
cut-‘off valves in accordance vwith each-‘unit in 
crease indicated by said pressure differential in 
dicator means and so as to successively close one 
of said cut-off valves in accordance with each 
unit decrease indicated by said pressure differen 
tial indicator means. 

2. The system of claim‘ 1, wherein a volume 
throttle valve is provided in said header conduit 
intermediate said ?rst control valve and said 
conduit means. . 

3. A proportional gas sample collecting sys 
tem which comprises a gas supply conduit; a plu 
rality of gaseous volume measuring vessels com 
municating at their lower extremities through a 
manifold tube; a liquid reservoir ?exibly con 
nected to said manifold tube; a header conduit 
communicating between said supply conduit and 
the upper extremities of said measuring vessels; 
a cut-off valve closing the upper end of each ' 
measuring vessel from said header conduit; a 
time switch means; a ?rst control valve in said 

. .6 , 

sure means within said- manometer, individual 
said cut-off valves communicating with .indi 
vidual said power outlets 
adapted so as to be opened upon the closure of 
each respective electric. circuit in said manometer 
and closed upon the breaking‘ of each respective 

. electric circuit in said manometer. 

.10 

4.'A method for taking a gas sample which is 
directly proportional in volume to the volume of 
gas to‘ be sampled,- which comprises the steps of 
passing said gas to be sampled through a con 
striction zone inv a gas supply conduit; measuring 

’ the pressure differential in said gas'supply con 
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header conduit intermediate said supply'con- _ 
duit and said measuring vessels, in communica 
tion with and adapted so as to be operated in 
accordance with settings of said time switch 
means; a sample container; conduit means com 
municating between said sample container and 
said header conduit, at a point intermediate said 
?rst control valve and said measuring vessels; a 
second control valve in said conduit means in 
termediate said sample container and said header 
conduit, said second control valve being in com 
munication with said time switch means and 
adapted so as to be opened and closed alternately 
with said ?rst control valve in accordance with 
settings of said time switch means; a pressure 
differential ori?ce in said gas supply conduit 
at a point upstream of said header conduit; 
pressure di?erential indicating manometer com 
municating with said supply conduit on each 
side of said ori?ce; a power inlet in the lower 
part of said manometer; a plurality of power 
outlets, corresponding in number to said meas 
uring vessels, vertically disposed in the down 
stream leg of said manometer; and circuit clo 

duit'at said constriction zone; opening a, section 
of a gas measuring zone for each unit of pressure 
di?ferential measured for a constant period of 
time; ‘passing sample gas fromsaid supply con 
duit into saia measuring'zone in a volume suf- . 
ficient to till all opened sections of said measur 
ing zone ‘so as to displace a liquid from said 
opened measuring zone sections; ‘venting that 
portion of gas in excess of said opened measuring 
zone sections through a liquid reservoir zone; 
periodically closing said measuring zone from 
said gas supply conduit; displacing said measured 
gas sample portions with liquid from said liquid 
reservoir zone; and passing said measured sample 
portions from said measuring zone sections to 
a sample storage. 

5. A metnod for taking a gas sample which is 
directly proportional in volume to the volume of 
gas to be sampled, which comprises the steps of 
passing said gas to be sampled through a con 
striction zone in a gas supply conduit; measur 
ing the pressure diii'erential in said gas supply 
conduit at said constriction zone; opening a sec 
tion of a gas measuring zone for each unit of 
pressure di?erential measured for a constant 
period of time; ?lling said opened measuring 
zone sections with sample gas from said supply 
conduit; periodically closing said measuring zone 
from said gas supply conduit; and passing said 
measured sample portions from said measuring 

. zone sections to a sample storage. 
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