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beth, N. J., a corporation of Delaware 
Application July 19, 1951, Serial No. 237,536 

(C. 73-422) 4 Claims. 

The present invention is directed to apparatus 
for obtaining a liquid sample from a flowing 
stream. More particularly, the invention is 
concerned with apparatus for obtaining Samples 
from pipe lines in which liquid, such as gasoline, 
Crude oil and the like, are being pumped under 
preSSure. 
The apparatus of the present invention may 

be described briefly as including, in combina 
tion, a circulating pump and a flow regulating 
pump, each having an intake port and a dis 
charge port. A first conduit is connected to the 
intake port of the circulating pump and is 
adapted to be connected to the flowing strealin 
which may be a high pressure pipeline in which 
Crude oil is being pumped. The apparatus in 
cludes also a sample receiver having a piston 
member arranged therein which divides the 
sample receiver into upper and lower chambers; 
the volume of each of the chambers is changed 
as the position of the piston is changed. A 
Second conduit connects the discharge port of 
the circulating pump to a lower end of the San 
ple receiver while a third conduit connects the 
intake port of the flow regulating pump to an 
upper end of the sample receiver. A Sample 
container is connected to the lower end of the 
sample receiver by a fourth conduit. A fifth 
conduit connects to the Second conduit and in 
turn may be connected to discharge into the 
flowing stream. A sixth conduit connects to the 
discharge port of the flow regulating pump and 
to the fifth conduit. Injection means are pro 
vided for introducing a clean liquid into the 
sample receiver and into the upper chamber 
above the piston member. 
The injection means may be made integral 

with the apparatus and may include a filtering 
means which will allow a portion of the liquid 
withdrawn from the flowing stream to provide 
the clean liquid for introduction into the upper 
end of the sample receiver. 

It is also contemplated that a mixing means 
which may include a mixing tank with a mixing 
device arranged therein may be arranged be 
tween the sample receiver and the sample con 
tainer. The mixing means allows the entire 
sample to be mixed to overcome any possible 
Settling Out of heavy components. The purpose 
of the mixing means is to allow one continuous 
sample to be taken for each batch of liquid be 
ing sampled during an entire period of pumping, 
or for each 24 hours, The receiver is emptied 
each 24 hours, or at end of pumping period. 
'. It is contemplated that the apparatus includ 
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ing the Several conduits will be provided with 
flow regulating means, such as valves and flow 
resisting means, such as check valves, which will 
allow flow of liquid in one direction on setting 
at a predetermined pressure and which will re 
sist flow of liquid in another direction. 
The invention will be further illustrated with 

reference to the drawing, in which 
Fig. 1 is an isometric view of the apparatus of 

the present invention; 
Fig. 2 is a side view of the apparatus show 

ing it arranged in a housing therefor; 
Fig. 3 is a sectional view of the sample re 

ceiver of Figs. 1 and 2; 
Fig. 4 is a Sectional view of the mixing and 

accumulating tank of Figs. 1 to 3; and 
Fig. 5 is a view of an embodiment in which 

the clean oil for the sample receiver is obtained 
from an exterior source. 

Referring now to the drawings, in which iden 
tical numerals will be employed to identify iden 
tical parts, numeral f designates a circulating 
pump and numeral 2 designates a fiow regu 
lating pump. The apparatus includes a sample 
receiver f3, a Sample container f4, and a mix 
ing tank 5. The circulating pump is pro 
Vided With an intake port 6 which is adapted 
to be connected to a flowing stream in pipe line 

by a first conduit f. The discharge port 8 
of circulating pump is connected by a second 
conduit 2 to Sample receiver 3. Second conduit 
2 has arranged therein adjacent the lower end of 
Sample receiver 3 a three-way valve 9, the 
function of which will be described in more de 
tail hereinafter. The flow regulating pump 2 
is connected to the upper end of sample receiver 
3 by a third conduit 3 which connects to a vent 

pipe 20 containing a valve 2 . Conduit 3 connects 
to intake port 22 of flow regulating pump 2. 
The sample container 4 is connected to sam 

ple receiver 3 by a fourth conduit 4 in which is 
arranged a valve 23 for controlling the flow there 
through. The conduit 4 connects to a conduit 24 
Which in turn connects to the sample container 

and is adapted to discharge the contents there 
of into a Sump, not shown. The conduit 24 is 
provided With a valve 25. It will be noted that 
the sample container 4 is provided with an over 
flow pan or Cup 26 which is an enlarged portion 
adjacent the top end thereof. The sample con 
tainer 4 is also provided with a pet cock 26a. 
Which allows withdrawal of a spot Sample at an 
intermediate point from sample container 4 for 
centrifugal tests and the like. The overflow pan 
or cup 26 has a conduit 27 for discharging the 
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overflow from container 4 into conduit 24 and 
thence to the Sump, not ShoW. 
The second conduit 2 has a fifth conduit 5 

connected thereto which in turn is connected to 
a test gauge 23 for registering the preSSUre in 
conduit 5. Conduit 5 has arranged therein a 
check waive 29 which is set at a predeteriained 
pressure to allow flow of fluid therethrough. The 
conduit 5 discharges into pipe line ... The check 
waive 29 will allow flow through conduit 5 into 
pipe line but will resist flow from pipe line 
into conduit 5 and thence into conduit 2. 

The flow regulating pump 2 has an outlet port 
3 to which is connected a sixth conduit. Which 
then connects in turn to conduit is allowing the 
discharge from the flow regulating punp 3 to 
discharge into conduit and thence into pipeline 
SA with a portion of the discharge from punp . 
The apparatus of the present in Weintion may 

initiude a filtering means 3: which may be of 
conventional design and may contain a filtering 
media, such as horse hair felt, cellulosic riaaterial, 
asbestos, cloth, other vegetable fibers and the 
like which Will serve to remove Solid foreign na 
terial, such as rust, dirt and the like, fron the 
oil withdrawn from pipe line T. The filter 3 
is provided with a cover 32 for easy access thereto 
and for replacement of the filter. The filter 3: 
is connected to conduit 3 by a Seventh conduit 
in which is arranged a check Walve 33 which will 
allow flow through conduit into conduit. 3 but 
will resist flow from coinduit 3 into the filter 31. 
Connected to the filter 3 and to conduit is is an 
eighth conduit 8 in Which is arranged a check 
Wave 3: Which allows foW from conduit to co 
duit 9 which connects to filter 3, but Will resist 
flow from conduit 9 to conduit S. Check valve 3. 
is arranged to allow flow of liquid from conduit 
5 to flow into conduit 9 at a predetermined pres 
Sure. Conduit 9 is provided With a valve eans 
35 which may be opened to establish communi 
cation between conduit 8 and filter 3. 
Branch line or conduit 36 connects conduit 2 

with conduit A. This line 36 is provided with a 
valve means 37 which may be opened to establish 
communication between conduit 2 and conduit A 
as will be described further. 

It will be noted that conduit is provided with 
a test gauge 38 to indicate pressure of the stream 
flowing from pipe line 7 through conduit to 
pump . 
The mixing tank is connects into conduit 4 by 

a conduit or line is a which connects to line 4 
between valve 9 and valve 23, 
Pumps and 2 are operated by a single prime 

mover 39. Which may suitably be an electric or 
gasoline motor; preferably an electric motor, is 
employed. The prime mover 39 is provided with 
a drive wheel. 33a on which is arranged belts or 
chains 40 which serve to drive drive wheels 4 
and 42, respectively, of pumps and 2. 

Referring now to Fig. 2, it will be seen that 
the apparatus of the present invention may be 
arranged in a housing 50 provided with a door 
5i which is swung on housing 59 by hinges 52. 
This door may be opened by handle 53. Arranged 
in a lower portion of the housing 50 defined by 
a cross piece 54 and bottom 55 are pumps and 
2 and motor 37, whereas arranged in the upper 

portion of the housing 58 defined by the cross 
piece 54 and the top thereof 56 are the sample 
receiver 3 and sample container 4 as well as 
mixing tank 5. The conduits connecting these 
various elements are not shown in this view. 
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4. 
The housing 50 may be suitably arranged on 

legs 64. 
Referring now to Fig. 3, it will be seen that a, 

piston O divides the sample receiver 3 into up 
per chamber and into a lower chamber 2 
Which are Sealed one from the other by providing 
a sealing means such as O-ring 3 on piston 0. 
The upper chamber is suitably filled with a 
clean oil which may be the filtered oil while the 
lower chamber 2 contains the naterial Sampled 
as Will be described further. 
A detail Sectional view of the tank 5 is shown 

in Fig. 4. As shown, the tank 5 is provided with 
a handle 5 which connects by rod 58 to mixing 
plates 59. 

Referring now to Fig. 5, a modified embodiment 
of our invention is shown in which the filter 3 
and its attendant conduits are eliminated. This 
may be achieved by providing a tank 80 in which 
a body of clean oil is arranged Which may be an 
oil which it is desired to pump down the pipe 
line along with the pipe line oil and nay Suit 
ably be a gas oil, lubricating oil, or gasoline, and 
the like. Tank 8 communicates with conduit 
3 by a conduit 8 in which is arranged a pump 
82. Conduit 8 is also provided with a valve 83 
to isolate the conduit 8 from the third conduit 
3. It will be noted in this embodiment of our 
invention that the conduits 7, 8,9, and filter 3 
are eliminated. Also the check valve 38 in con 
duit 8 is not needed. It will be noted further 
that the conduit 6 connects directly into conduit 
5 which in turn connects to the pipe line. T. 
The apparatus of the present invention oper 

ates as follows: Assuming that it is desired to 
take a sample from the pipe line 7, the piston 
member 79 in the sample receiver 3 is in the 
bottom of the sample receiver 3, the piston mem 
ber being shaped at its lower end to conform 
with the interior lower end of the sample receiv 
er 3. In the upper chamber is a body of 
clean oil which may be a portion of the oil from 
pipe line which has been passed through the 
filter 3?. The operation is started by energizing 
motor 37 which causes pumps. and 2 to op 
erate. Pump takes suction through conduit . 
on pipe line 7 and pumps oil through conduit 
2 into the sample receiver 3 below the piston 70. 
The flow regulating pump 2 takes suction by 
line 3 on the clean oil in the upper section of the 
sample receiver at a predetermined rate; by vir 
tue of controlling the output from the sample 
receiver by means of the flow regulating pump 2 
it is possible to control flow thereinto through 
conduit 2. The check waive 28 in conduit 5 has 
been set to operate at a predetermined pressure 
and to discinarge a major portion of the oil flow 
ing through conduit 2 back into pipe line 7. 
through conduit 5. In short, a naajor portion of 
the oil is discharged back through the pipe line 

While a minor portion passes through conduit 
2 and valve 9 of the sample receiver 3 regulat 
ed by the amount of ciean oil withdrawn by con 
duit 3 and pump 2. The discharge from flow 
regulating pump 2 flows through conduit 6 into 
conduit 5 and thence back to pipe line T. 
Once the sample receiver 3 has been filled the 

valve 9 is manipulated to allow flow in the direc 
tion indicated by the curved arrow which causes 
flow into line 5a, and mixing tank 5, valve 23 
in conduit being in the closed position. With 
three-way valve 9 in such position that flow is 
allowed only through line 4 and line 15c to mix 
ing tank...f5, the pressure exerted by circulating 
pump i? through line 2, line 5, line 8, line 9, filter 
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3, line T and line 3 will force filtered oil into 
chamber 7 of sample receiver 3, thus forcing 
piston 70 down and displacing Sample from 
chamber 72 through lines 4 and 5d. to mixing 
tank fis. During this operation sample pump 2 
Will discharge its stream into circulating pump 

discharge Without interruption of its opera 
tion. Thereafter, once the sample has been dis 
placed from sample receiver 3 into mixing tank 
.5, Valve 9 is further manipulated to allow nor 
mal flow as indicated by the straight arrow into 
Sample receiver 3. . . . . 
Check valve 29 is a throttling type check valve 

providing a differential pressure of approxi 
mately 15 lbs. acting on the underside of piston 
70. This pressure differential will overcome the 
weight and friction of piston 70 and will force 
it upward as sampling pump 2 removes the regul 
lated amount of filtered oil from chamber 7 f, 
thus allowing sample to accumulate in chamber 
2. 
After the sampling period has been completed 

and the complete sample has been displaced into 
mixing tank 5, the contents thereof may be 
thoroughly mixed by manipulation of handle 5 
in an up-and-down direction to cause thorough 
mixing of the contents thereof. Then the con 
tents of mixing tank fs may be gravitated into 
Sample container 4 by opening valve 23 in con 
duit 4, the valve 25 in conduit 24 being in closed 
position and three-way valve 9 allows the clear 
Stream from conduit 2 to flow to receiver 3. A 
Suitable hydrometer may be inserted or main 
tained in the sample container 4 to determine 
the gravity of oil therein, the excess of the sam 
ple being allowed to overflow into overflow pan 
26 and thence by conduit 2 into conduit 24 and 
to the Sump, not shown. Suitably, if desired, the 
Sample in Sample container 4 may be discharged 
into barrels or another sample container by open 
ing valve 25, valve 23 being meanwhile closed. 

If it is desired to obtain a spot sample for de 
termining any test this may be done simply by 
opening valve 37 in conduit 36 which Will allow a 
portion of the discharge from conduit 2 to flow 
directly into conduit 4 and thence by conduit 
24 into Sample container 4. Of course, when a 
Spot Sample is taken valve 23 will be in a closed 
position. Thus, a spot sample may be obtained 
While filling Sample receiver 3 as has been de 
Scribed. 

Referring to the operation of the embodiment 
of Fig. 5, this embodiment operates in a similar 
way to that of Fig. 4 with the exception that 
the pump 82 is designed to pump at a faster rate 
than the pump 2 which will allow clean oil to 
be withdrawn from tank 80 through conduit 8 
and thence by opening valve 83 to conduit 3 to 
sample receiver 3 as has been described. 

In operating the apparatus of the present in 
vention, When pipe line 7 contains a flowing 
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change the setting of the various check valves to 
allow the apparatus to function properly. 
The nature and objects of the present inven 

tion having been completely described and illus 
trated, what We wish to claim as new and useful 
and to secure by Letters Patent is: 

1. ApparatuS adapted for obtaining a sample 
from a flowing stream to be sampled which com 
prises, in combination, a circulating pump and a 
flow regulating pump each having an intake port 
and a discharge port, a first conduit connecting 
to the intake port of the circulating pump and 
adapted to be connected to the flowing stream, a 
Sample receiver, a piston member in said sample 
receiver, a second conduit connecting the dis 
charge port of Said circulating pump: to a lower 
end of said sample receiver, a third conduit con 
riecting the intake port of said flow regulating 
pump to an upper end of said sample receiver, a 
sample container, a fourth conduit connected to 
the lower end of said sample receiver and to said 
sample container, a fifth conduit connected to 
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stream under a pressure of 1000 lbs. the check 
valve 29 will be set to deliver oil through con 
duit 5 into pipe line 24 at a pressure of 101.5 lbs. 
While the check valve 34 Will deliver oil from 
the conduit 5 to the conduit 9 at a pressure of 
1000 lbs. Similarly, the flow through conduit 
7 into conduit 3 through check valve 33 will be 
realized by setting the check valve to deliver oil 
at a pressure of 1000 lbs. Under these conditions 
with the pipe line under pressure of 1000 lbs. 
the discharge from pump is at 1015 lbs. and 
discharge from pump 2 is at 1015 lbs. Of course, 
it is realized that under different conditions of 
a flowing stream that it will be desirable to 
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the second conduit and adapted to discharge into 
said flowing stream, a sixth conduit connected to 
the discharge port of said flow regulating pump 
and to said fifth conduit, and conduit means for 
introducing a clean liquid into said Sample re 
ceiver above said piston member connected to 
said third conduit and to a source of Said clean 
liquid. 

2. Apparatus adapted for obtaining a sample 
from a flowing stream to be sampled which Com 
prises, in combination, a circulating pump and a 
flow regulating pump each having an intake port 
and a discharge port, a first conduit connecting 
to the intake port of the circulating pump and 
adapted to be connected to the flowing stream, a 
sample receiver, a piston member in said Sample 
receiver, a second conduit connecting the dis 
charge port of said circulating pump to a lower 
end of said sample receiver, a third conduit con 
necting the intake port of Said flow regulating 
pump to an upper end of said Sample receiver, a 
sample container, a fourth conduit connected to 
the lower end of said sample receiver and to said 
sample container, a fifth conduit connected to the 
second conduit and adapted to discharge into 
said flowing stream, a sixth conduit connected 
to the discharge port of Said flow regulating pump 
and to said fifth conduit, mixing and accumulat 
ing means arranged between Said Sample receiver 
and container fluidly connected to said fourth 
conduit, and conduit means for introducing a 
clean liquid into said sample receiver above Said 
paston member connected to Said third conduit 
and to a source of said cleanliquid. 

3. Apparatus adapted for obtaining a sample 
from a flowing stream to be sampled which com 
prises, in combination, a circulating pump and a 
flow regulating pump each having an intake port 
and a discharge port, a first conduit connecting 
to the intake port of the circulating pump and 
adapted to be connected to the flowing stream, a 
sample receiver, a pistOn member in said sample 
receiver, a second conduit connecting the dis 
charge port of said circulating pump to a lower 
end of Said Sample receiver, a third conduit con 
necting the intake port of said flow regulating 
pump to an upper end of said sample receiver, a 
Sample container, a fourth conduit connected to 
the lower end of Said Sample receiver and to said. 
Sample container, a fifth conduit connected to the 
Second conduit and adapted to discharge into 
Said flowing stream, a sixth conduit connected to 
the discharge port of said flow regulating pump 

  



7 
and sto, said: fifths conduit; filterings, means, a 
seventhéconduit connecting said::filtering; means 
and said third conduitarid-eighth and ninth con 
duits connecting-said::filtering means to said fifth 
and sixth conduits, respectively; for introducing a 
filtered portion of said flowing stream into said 
sample receiver above: said piston, member. 

4. Apparatus adapted for obtaining: a sample 
from a flowing-stream to be sampled which com 
prises; in-combination: a-circulating pump and a 
flow, regulating pump each having an intake port 
and a dischargeport, a first conduit connecting 
to the intakeport of the circulating spump and 
adapted to be connected to the flowing stream, 
a sample receiver; a piston-memberin said sample 
receiversa; second conduit-connecting; the dis 
chargeport of said: circulatings pump-to-aidower 
end of said sample receiver; asthird conduit cons 
necting the intakeport of said flows regulating 
pump to an upper end of said sample receiver, a 

- urth conduit-connected to 

fth, conduit connected to 
dadapted to discharge into the second conditan 

said flowing streath a sixth conduit, connected to 25 s 

8 
the discharge;pert of said flow regulating pump 
arid to ::said fifth a conduit filtering means, a 
seventh conduit connecting said filtering means 
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and said third conduit; and eighth and ninth con 
cuits connecting said, filtering means to said fifth 
and sixthiconduits, respectively, for introducing a 
filtered polition of said flowing stream into said 
sample receiver above, said piston member, flow 
resisting means in each of said fifth, seventh, and 
eighth;conduits-adapted to allow flow at predeter 
mined pressure in One direction: and to resist it in 
another direction, and valve. means in said sec 
ond fourth; and ninth's conduits to control.th 
flow therethrough: . . . 

15 . . . . DAVIDH. McKINNEY." 
WILLIAMA. HARRIS. 
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