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1. 

The present invention relates to a novel type 
of Well formation packer assembly. More par 
ticularly, it r2rtains to a novel packer assembly 
having by-pass and valving means suitable for 
use in wells such as, for example, oil wells in 
which the ratio of gas to liquids produced is quite 
high. 
An object of my invention is to provide a 

packer capable of readily maintaining its original 
position of setting when employed in wells hav 
ing a high gas to oil ratio. It is a further object 
of my invention to provide a packer suitable for 
use in wells having a high gas to oil ratio wherein 
the volume of gas escaping from the packed off 
2One of the producing formation across the 
packer can be measured as it passes through the 
latter. A still further object of my invention is 
to provide a packer capable of separating in a 
Satisfactory manner oil from gas, both of which 
are being produced from the same restricted Zone, 
by allowing the gas to escape from said Zone 
through a conduit communicating with the zone 
above and the packed off Zone immediately below 
the packer, the passageway being capable of 
opening and closing at a predetermined level of 
the liquid in the packed off zone. 

Packing elements of the type contemplated by 
my invention are useful in carrying out various 
operations in the presence of high gas pressures 
in a well bore. For example, in identifying fluids 
and their respective rates of production in a 
restricted zone, such as are described and claimed 
in copending application U. S. S. N. 97,764, fled 
June 8, 1949, by Ralph E. Hartline and Joseph D. 
Eisler, the device of the present invention may 
be advantageously employed. According to the 
aforesaid copending application well fluids may 
be identified and the respective rates at which 
these fluids flow may be determined by placing a 
string of vertically spaced electrodes in a packed 
off zone in the well bore. The rate of flow of oil 
or water is measured by following the movement 
of the oil-water interface in the zone defined by 
two parkers. The total fluids produced in the 
particular zone investigated is computed by the 
aid of a flow meter located in the tubing Connect 
ing the packers and which measures. Only the 
product from said zone. Production, preferably 
at a constant rate, is commenced and the rate of 
rise or fall of the oil-salt water interface is deter 
mined by observing the time at which the inter 
face passes the electrodes. If the well fluid in 
the test zone is principally salt water at the 
time of setting the packers, the oil-water inter 
face is high in the Zone, initially. The laterface 

O 

35 

40 

45 

50 

55 

2 
then moves downward during the test period if 
oil production occurs, and its rate of fall estab 
lishes the oil production rate if the bore hole 
diameter is known. By determining the total 
production passing through the flow meter and 
Subtracting the production rate of the oil, as 
determined above, the production rate of the salt 
water can be ascertained. Thus, in systems for 
identifying and determining production rates of 
well liquids by gravimetric collection between 
packers in a restricted 20ne of an oil well, there 
is placed a differential pressure across the top 
packer equal to the static head resulting from the 
difference in density between the original fluid in 
the packed off Zone and the fluid being produced 
plus the differential pressure resulting from the 
flow of the produced fluid. When the fluid col 
lected under the upper packer is crude oil, the 
resulting differential pressure is not excessive and 
the requirement that the packer confine the pro 
duced fiuld against this differential pressure does 
not impose too great a limitation upon its opera 
tion. The requirements imposed upon the upper 
packer are, however, much more severe when 
gaseous products produced from the packed off 
area accumulate under the packer, The greater 
density difference results in a markedly higher 
packer load imposed by the differential pressure 
thus produced. The term "density' as used 
herein refers to the differential pressure exerted 
On the underneath side Of packer 2 produced by 
the hydrostatic head of the column of oil stand 
ing in tubing 4 On the column of oil and gas in 
the packed off zone with which the oil in tubing 
4 is in communication through a conventional 
entrance port. Owing to the presence of gas in 
the column of fluid conned by the packed off 
zone, the density of that column is less than the 
Column of oil standing in the tubing, It is this 
difference in density of these respective columns 
that produces the above-mentioned differential 
pressure. The identification of the well fluids 
and the determination of their respective pro 
duction rates also becomes more complex by the 
creation of the gas-oil and oil-water interfaces. 
The gas-oil interface cannot be identified by 
means of the usual conductivity measurement 
systems. Moreover, it is the relatively moro 
valuable liquid volume whose production rate is 
generally desired to be ascertained. With appa 
ratus previously employed for measuring the pro 
duction rates of well fluids in a packed off zone, 
much difficulty has been encountered where high 
gas to oll ratios prevail. Under such conditions 
the gas pressure tends to build up until the upper 
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packer becomes dislodged from its original setting 
thereby allowing a mixture of gas and entrained 
oil to pass upwardly around the packer into the 
unrestricted one of the well bore. Obviously, 
under circumstances such as these, it is impos 
sible to measure accurately the oil production 
rate from the test 20te. 

In order to reduce the packer load to a mind 
nun in wells having a high gas to oil ratio and 
to allow measurement of the more valuable oil, I 
have devised a packing unit assembly suitable for 
hy-passing produced gas across the packer. 
Thus, my invention contemplates the utilization 
of a conduit in communication with the zone 
above the packer and the test Zone innediately 
below the packer, said conduit being capable of 
opening and closing at a predetermined level of 
the liquid in the test zone. The opening and 
closing of the conduit may be effected by any of 
several known methods such as by the utilization 
of a liquid level responsive means, for example, a 
float. actuated valve. Such valve remains in a 
closed position as the result of the buoyant force 
exerted on the float by the oil. The correspond 
ing force exerted by the gas, however, is insuffir 
cient to maintain the valve closed and the gase 
ous products are accordingly vented through the 

0: 

5 

o 5 

packer into the unrestricted zone above the unit 
until the gas-oil interface rises to lift the float 
and close the valve. By employing a float valve, 
for example, of the "snap action' type. in which 
a definite differential motion of the float is re 
quired between full open and completely closed 
positions, it is possible to obtain. an approximate 
quantitative measurement of the vented gase 
ous products. A switch attached to the valve can 
then transmit a signal through the switch circuit 
to a suitable recording means whereby estina 
tion can be made of the volume of produced gas. 
A preferred embodiment of the packing unit of 

my invention may be described with more par 
ticularity by reference to the accompanying 
drawing in which a packer 2 is disposed about a 
well tubing 4 having mounted therein a passage 
way or conduit 6. A loat actuated valve assen 
bly is shown attached to the lower portion of 
conduit. 6 provided with seat 8: The buoyant 
force of the liquid oil applied to float . . attached 
to arm 2, which is hirgedly mounted to well tub 
ing 4 at 14, functions to close conduit. 6 by'neans 
of valve stem 6. The corresponding. force ex 
erted by the gas is insufficient to maintain valve 
seat 8 in the "losed' positions and, as a result, 
gaseous products from the formation are vented 
into thf. well bore above packer through..port 8 
of corduit 6. Gaseous products continu to be 
vened into the well bore until the gas-oil in 
teface rises to lift float Obringing: valve seat 8 
and valve stem 6 again into sealing relationship. 
By knowing the volume of gas required to lower 
the liquid-gas interface so that the float valve 
steria 6 disengages seat 8, and by knowing the 
volume of gas remaining after said gas; and liquid 
interface causes the flow valve sten 6. to disen 
gage seat 8, the gas production rate can be cal 
culated. Thus, the number of times that the sys 
tem optins and closes per minute can readily be 
observed on recording ammeter 20: which indi 
cates completion and breaking of circuit 22 
through electrical contacts 24 and 28. The length 
of time the circuit remains open and closed nay 
be recorded on a suitable time-driven recording 
roll 28 by needle 30 actuated by recording ann 
meter 20, Unifortii movement of roll 28 is ao.com 
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4. 
plished by known means, such as cock mecha 
nism 32. 
When employing a packing element of the type 

contemplated by my invention in isolating an in 
termediate well bore Zone, it is desirable to pro 
vide exhaust ports in the well tubing above and 
below the packed of zone in order that gas or 
oil produced in the unrestricted zones of the well 
bore can be withdrawn therefrom into the pro 
duction string and thereby avoid undue stress on 
the packing units. 

It is apparent that various modifications can 
be made in the above-described apparatus with 
out departing from. the scope of my invention. 
In general, it may be said that the apparatus 
herein set forth is applicable to the solution of 
problems created by the presence of excessive 
volumes of gas in a well bore wherein it is de 
sired either to qualitatively separate gases from 
liquids or to measure the production rate of such 

SeS 
What I claim is: 
1. In a Well packer assembly for handling gas 

in a packed off zone of a. well bore producing oil 
and gas, the combination comprising: a well tub 
ing, a packing element disposed about said tub 
ing, there being an open-ended conduit com 
municating with the zone above and with said 
packed off zone immediately below. said packing 
element, and a liquid level responsive valverneans 
attached to said tubing and adapted to close the 
end of Said conduit communicating with said 
Zone immediately below said packing element at 
a predetermined liquid level in said packed off 
2Ole. 

2. In a Well packer assembly for handling gas 
in a packed off zone of a well bore producing oil 
and gas, the combinition comprising a well tub 
ing, a packing eleinent disposed about said tub 
ing, there being an open-ended conduit in said 
tubing communicating with the zone above and 
with said packed off zone immediately below said 
packing element, and a float actuated valve 
means. attached to said tubing and adapted to 
close the end of said, conduit Communicating 
With said Zone immediately below. said packing 
element at a. predetermined liquid level in said 
packed off zone. 

S. A. packer assembly for handling gas in a 
packed of zone of a well bora producing oil; and 
gas comprising a well tubing, a packing element 
disposed about said tubing, there being an open 
ended conduit. in said tubing communicating 
with the zone: above and, with said packed of 
2One immediately below said packing element, 
means including liquid level responsive valve 
means attached to said tubing and adapted to 
Open' and close the end of said conduit communi 
cating with the zone immediately below said pack 
ing element at a predetermined liquid level in 
said packed of one. 
4. In a packer assembly for handling gas in a 

packed off zone of a well; bore producing oil and 
gas, the combination comprising a well tubing, a 
packing element disposed about said tubing, there 
being an open-ended, conduit in said tubing.com 
nundating with the zone above and with said 
packed off zone: immediately below sadd packing 
element, a liquid level responsive valve means 
attached to said tubing and adapted, to close the 
end of said conduit communicating with the zone 
immediately below said packing, element at a 
predetermined liquid level in said packed off zone, 
a circuit including a switch connected to and ac 
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tuated by said valve meanic which closes said cir 
cuit simultaneously with the closing of said liquid 
level responsive valve means, and means for pro 
ducing an indication of electrical current flow in 
Sald circuit. 

5. In a packer assembly for handling gas in a 
packs d off zone of a well bore producing oil and 
gas, the combination comprising a well tubing, a 
packing element disposed about said tubing, there 
being an open-ended conduit in said tubing Com 
municating with the zone above and with said 
packed off zone immediately below said packing 
element, a float actuated valve means attached 
to said tubing and adapted to close at a prede 
termined liquid level in the packed of Zone of a 
well bore the end of said conduit communicating 
with the zone immediately below said packing 
element, a circuit including a switch connected 
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to and actuated by said valve means which closes 
said circult simultaneously with the closing of 
said valve means, and means for producing an 
indication of electrical current flow in said cir 
cuit. 

GERALD O. BARTON. 
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