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1;

This mventmn relates o™ a packing device fm
ssaling-off "g- arill hole.
relates to a novel packing devme for- Lse in corm-
bination with a aual down hole type flow ‘meter
unit in oil and/or gas wells®

Heretofore, considerable difficulty has been ex-

perieneced in ﬁolatmg ‘one“section of a @rill hole’

irom another-in order'that fow of Auid into or

out-of the strata: ari;;mnmg such’ seﬁtmn may be‘l .10 |

incenendently’ measured The use of packers in
drill holes isold and many iorms of such’ apPpo-~

ratus’ have -“beeny uzed." Many of uhE’: packels

previously desisned anci used have faﬂed to seal
effectively one “porticn- of ‘the- dril] “hole- from
another because -of 1r**egula,r1ty in “the walls of
the- hole. 'ThHe use -of - packeis which have a

in another aspem, it

(CL. 166-_—-11)

15

resilient - sealing sleeve is“'also’ old, but in tbe_'ﬂ'

prior art effective means for: collapsmﬂ' the packer

h:Ls not been provided and in’ many cases when

& packer has been mmnmmed inan expanded

eondltmn for iong periods of time, the resilient

sealing sleeve will adhere more- or less tightly
to the walls of the well, cmmequently the removal.

20

of the packer without injury to the resilient seal-

ing sleeve has presented a serious problem.

29

This -diffic ulty ‘also™ mclease,s opﬂratlon ‘costy

pecausea packer with a damaged sealmg Sleeye

canriot be reset in a well- without removing the

packer-from the well:
duces these problems and. difficulties ™

An object of our invention i is to promde 9, pa{:k— |
g desired’

Ing device whiclhy eﬁectwely seals off
sectionof a drill hole.

- Our invention’ grea,tly re-
30"

Another cobhiect of our mventlon is to momde :

& packing
section of a drill hole and yet m%y be remwed?

¢ another section of the sameé drill hole or to

another drill holé without injury to the packer.
SEill another object.of our mveni,lon is to pro-

vide .2 dual flow. meter a,ssr:-mbly mcerporatmg
such. packing uevmes

device' which' effectively seals off a 35

Various other oﬂJects advantages; and features
of our invention will become apparent from the =

following de-sc_-..q.ptmn taken. m conjunction with -
the accompanying. dra,wmg m whlch Flgure 11is -

2 longitudinal sectiongl view of g, dxﬂl hole -and

showing a dusl flow meter-packel assembly in
place in which one packer.is shown partly in -
Figtre 2 is a 5ect10na,1 elevational view
50

section.
of ancther embodiment of our. packer in g col-
lapsed condition. Figure 3 is a cross seetional

view “of "the packer’ ta,r;en on the line 3—3 of
Flgure 2.

Refermng t0 “the dlawmg and spemﬁcally to |

Figtre I; reference numeral”t{ identifies’a drill

55

“the destructwe effect of oil..

2
hiole- penetr"ahﬁg ‘earth’ Iormations 10. The ﬂow___
meter—packer assembly is composed of a tube

member' 2 wsposed fro*n the surface of the

_ground ‘to0 a point- in-the dull hole below the

top packer 13. A second tublng member 12a of -
a smaller diameter than tubing’ 52 is disposed
mthm tubing 52 and extends from a, pomt below -
the bottom paCr{er (4 ‘to the surface of the gmund
J.Lsposed between the twc} packers isa flow meter
i3 -for measuring" the ﬂaw of llquld mto or out
of the tube 12, Below the p-ackex' 18 is'a flow
meter h:a for measuunb the ‘flow” of “fluid "into
or out of the tumng IZa
Although it is pr eferred to extena tubmg i2a'_
to the suriaée of the" ground smce a better con-
trol of the ﬂum fiow throuﬁh meters 5 and 16
can be e lected 1f ‘tubes 12 and’ lZa are sezaarate ’

conduits, the upper end of tubmg 12a may ter-.

minate at any Ieasnna,ble point aLove meter {8,

The flow meters i8 and’ lﬁ preferably are of
the same deswn or 1f deszared may beof dLTerentj .
design.  The- construction” of’ 'steh fiow metem
and their operation are set forth in.a- co-pendmg |
application, Serial No. 105,295, filed July 18, 1949,

'entltled “F’lowmetef ¢4

Tne packer.sr 1dent1ﬁed by reference numerals,
i3 and 14 of F’wure 1 are 1clentlca1 in construc-
tion and for purposes Of sunphclty, the construc-' -
tlon of only one of the paukers is shown in the .

drawing.  The packer 15 of "1gure 1is shown in

an eXpanand or mﬂated condltmn and under th1s )

sealed from the lower - portlon by thls ‘packer.
The packer is composed of. two resilient and ex~
r:andable members 20 anr:l .#B These two resilient

members should ke made of ‘material which is
resistant to deterioration under ccndltmns of use.

For example, when this packer is used in an oil

~well such resilient material must be resistant to
40

Certa,ln synthetlc_
rubbers or synthetlc ela stomers ale preferred for
oil well use.. |
With refere*me to Flgule 2 the two resﬂlent_
members 25 and 33 in thell Lndlstorted form_

L 1"‘1"

a, rmsed portwn .ﬂ Wthh ﬁts in a gl oove 111 the'
upper ‘plate’ member 2. Such a rmg-growe

assembly provides more. surface of ccmtact be~

tween' the two members for’ nromdlng a fluid~
tight’ Jomt ‘The Upper end. of the member 38
may. also. be provided with a. beveled outer sur- N
face 41, Surround‘mc* this beveled surface 4l is
a com*pressmn ring 29" which preferably is of
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split ring construction. The compression ring 29
is tightened around this beveled surface upon
rotation of a collar member 38. This collar

member 30 is threaded to the upper plate mem-
ber 21 in such a manner that upon rotating the

collar member 30 the collar rises with respect
to the plate member 21 and a shoulder 31 forces
the compression ring 29 tightly against the upper
end of the outer resilient member 38 to hold the
resilient member 38 firmly in place. Holes 40
in the upper plate member 21 are for insertion
of a tool for holding the plate 2{ while tight-
ening the collar member 30. |

The lower end of the oufer resilient member
is constructed exactly like its upper end and
its assembly 1is substantially the same as that
just described. The lower collar member 30 also
has an inner shoulder 31 for exerting pressure
against the lower compression ring 29. The
lower plate member 22 is illustrated somewhat
different in form than the corresponding upper
plate number 2. This difference in construc-
tion includes the use of a double threaded nut
28 for ease of assembly of the packer. The lower
collar member 389 may be tightened by rotating
this collar around the double threaded nut 28.
Holes 40 in the double threaded nut in the lower
plate member permit insertion of a tool for use
in screwing the nut 28 on to the plate member
22 and for holding this nut-plate assembly
while tightening the collar 30,

The inner resilient member 25 is also cylin-
drical in form and like the outer member 38,
it is also provided with a raised section 24 at
either end, as illustrated. The raised ends on
this member 25 are fitted into a corresponding
groove in the upper reduced portion of a lower
plate member 22 and in the bottom reduced por-
tion of the upper plate member 21. Split guide
flanges 26 hold the ends of this inner resilient
member tightly in place. Each pair of guide
flanges is held firmly in position by a pair of
bolts 39. o

A flange 32 is provided on each of these split
guide flanges 26. The flanges 32 are disposed
on the outer surface of the split guide flanges
in such a manner to serve as 2 base for a com-
pression spring 21. This compression spring 217
is of such compressive strength that it maintains
the packer in the collapsed position except when
the packer is inflated. | |

The upper plate member 21 is drilled and car-
ries a tube 34. On the upper end of this tube
34 is mounted a reversible type pump to which
is attached a second tube 35. This pump 33 is
preferably electrically driven and electrical en-
ergy is supplied through lead wires 36 extending
from the pump through the tubing 12 to the
surface of the ground. Although two wires are
shown, one wire would suffice with the circuit
being completed using tubing 12 as the ground.

For assembling our packer device we prefer to
attach the upper end of the inner resilient mem-
ber 25 to the upper plate member 21 by placing
the split guide flanges 26 into place and insert-
ing the bolts 39. The outer resilient member 38
may then be installed by slipping the raised
portion 3T into the groove in the plate member
21 and turning the collar 30 to tighten the com-

pression ring 289.
The next step in the procedure of assembly is

to slip the lower compression ring 29, in case it is
not a segmental ring, and the lower collar 30

over the outer resilient member 38. The com-
pression spring 2T may then be slipped into

16

15

30

40

45

o0

55

60

65

70

75

4
place over the upper split guide flanges 26. The
lower guide flanges 26 may be inserted and the

lower plate member 22 is fitted into place with
the lower flange 23 being inserted into the lower
end of the inner resilient member 2%, The

raised section 24 assists in holding these two
members in place tightly while the two lower
split guide flanges 26 are positioned and bolts
39 inserted. 'The double threaded nut 28 may
next be serewed around the lower plate member
22 until its upper surface tightly contacts the
lower end of the outer resilient member 38, The
lower compression ring 29 may then be slipped
down into position and tigchtered by rotation of
the lower collar member 30. When compression
ring 29 is a segmental ring, its segments may be
inserted just prior to positioning and tightening
the lower collar 30.

It is to be noted that the upper plate member
21 is firmly attached to the tubing 12 while the
lower plate member 22 is intended {o fit loosely
over the tubing 12 so that some space 29 exists
hetween the plate member 22 and the tubing 12.
This space 20 is provided so that the lower por-
tion of the packer is able to move freely in a lon-
gitudinal direction along the tubing (2. When
our device is fully assembled, each packer as-
sembly appears as an elongated cylindrical ap-
paratus, as indicated by Rigure 2. 'The maxi-
mum diameter of the packer assembly, is the
diameter of the collar member 39 and this di-
ameter will need, of course, t0 be smaller than
the diameter of the drill hole in which the packer
is to be used. For sealing off large diameter
drill holes, the packers will heed to be of larger
size than one for use in sealing a small diameter
drill hole. HXHowever, since the packers are ex-
pansible, a packer of given size may be used for
sealing of drill holes of various diameters, for
example, a packer suitable for sealing off a 6’/
diameter adrill hole may also be used for sealing
off an 8’’ or even larger diameter hole.

In our packing apparatus, the use of the spring
21 provides a positive method for relessing a
packer, i. e., for making certain that the ex-
pansitle member 38 contracts on removal of the
fiuid from within the space between members
38 and 25 so that the packer may be removed
to another position in the same well or removed
irom the well.

When the packer is inflated, the bottom end
of the packer assembly rises up the tubing fend-
ing tc compress longitudinally the inner resilient
Imember 25. The diameter of the opening
through element 22 is such that a space 28 is
provided for ease of movement of the lower end
of the packer during inflation and deflation.
This compression of the resilient member is illus-
trated in Pigure 1 of the drawing. In order to
make certain that during the compression of
this resilient member that pinching will not oc-
cur between the coils of the spirng, the split
guide flanges 25 are provided. These flanges
also serve several other purposes. The side
flanges 32 serve as seats for the compression
spring 27, and the split flanges are held together
by bolts 39 to serve as the tightening and hold-
ing means for the ends of the inner resilient
member 29. The length of these flanges is such
that the ends do not touch during the time

the packer is inflated.

The reversible fan pump 33, as mentioned here-
inbefore, is of the type that fluid within the well
is pumped through inlet tube 35 and discharged
through tube 34 into the space between the two
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resilient members 25 and 38. During the entire
time the packer is to be in an inflateg condition,
the pump 33 is operating to maintain Auid pres-
sure in the packer. The pump is of such a type
and design that slippage occurs when the pump §
Is delivering fluid against a certain maximum
pressure. When it is desired to deflate and re-
lease the packer, the operator may merely stop
the pump and allow the pressure to equalize or
he may reverse the pump so that the pump aids 10
the withdrawal of fluid from the packer through
tube 34 and discharges it into the well through
tube 38. The removal of this fluid from the
packer coupled with the compressive force of the
spring 21 fully deflates the packer and loosens 15
it from the walls of the well so that the packer
assembly may be raised or lowered to another
position in the well or removed from the well.

The lower end of the packer of Figure 2 is illus-
trated as being slightly different in construction 20
than the packer shown in Figure 1, the differ-
ence being that the lower plate section is com-
posed of plate member 22 and the double thread-
ed ring 28 in place of the single member in Fig-
ure 1. Both of these designs are satisfactory, 25
the only difference being that the design illus-
trated in Figure 2 is a little easier to assemble.
Both the embodiments are given for illustrative
purposes.

Figure 3, a cross sectional view on an enlarged 3o
scale of the bottom end of our packer, shows the
structural relationship of the apparatus parts.
The relationship of the apparatus parts in the
top of the packer are similar.

Materials of construction, in general, may be 35
selected from among those available commer-
cially. The resilient member should be made of
such materials as will not swell or otherwise de-
teriorate when in contact with materials encoun-
tered in wells. Synthetic rubbers of several types 40
are available for such use and are satisfactory.
The metallic parts should be made of such ma-
terial as will be free from corrosion. 'The pumps
33 should, of course, preferably be powered by
electric motors contained in a fuid-tight case, 4¢3
and the lead wires for these motors, of course,
‘should be well insulated.

Many member parts of our apparatus may
have forms different from that illustrated and
described. Ior example, the upper plate mem- 3g
ber 21 andg the lower plate member in double~
threaded nut 28 may possess different configura-
tions. For example, the double-threaded nut
nmember 28 and the lower plate member 22 may
be made as one part in place of two parts, as 53
illustrated. The use of two parts is merely an
advantage useful during assembling of the
packer, Any type of compression ring 238 and
tightening collar 30 may be used, providing the
assembly serves the purpose of holding the bot- gg

6

tom end of the outer resilient member in rigid
contact with the plate 22.

The above-described packer apparatus is given
for illustrative purposes and should not be re-
garded as limiting the invention, the scope of
which is set forth in the following claims.

Having described our invention, we claim:

1. A packing device for sealing off g section of
& drill hole comprising, in combination, a tubing
adapted to be positioned in a drill hole, a resilient
memper surrounding and attached at its upper
end to said tubing and its lower end free to move
with respect to said tubing, a second resilient
membper within said first mentioned resilient
member and surrounding and attached at its
upper end to said tubing and its lower end at-
tached to the movable lower end of said first men-
tioned resilient member, a compression spring
disposed around said tubing and between said
resilient members and operatively attached to
said resilient members to maintain the top and
the bottom ends thereof separated by a maximum
distance, and means for introducing fluid to the
space between said sealing members.

2. A packing device for sealing off a section of
a, drill hole comprising, in combination, a tubing
adapted to be positioned in a drill hole, an in-

‘datable eylindrical first member surrounding said

tubing, g cylindrical resilient second member sur-
rounding said tubing and within said first mem-
ber, a first means attached to said tubing for
holding the tops of said first and second mem-
bers rigidly, a second means for attaching the
bottom of sazid first member to the bottom of

said second member, sald second means bheing

movable with respect to said tubing, a compres-
sion spring within said first member and sur-
rounding said second member and operably at-
tached to said first and second means, and means
for inflating the space between said first and
second members and for deflating said space.

3. The packing device of claim 2 including a
spring guide means disposed between said com-
pression spring and said second member.,

4. The packing device of claim 1 including a
spring guide means between said compression
spring and sald second resilient member within
said first member,

NORMAN N. FRELING.
HAROLD L. EDWARDS.
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