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This application is a division 'of application, Serial No. 
394,928, ñled November 30, 1953, now Patent No. 3,012, 
611, granted December 12, 1961. 

This invention has for 'an `object thereofthe provision 
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of a well tool which is adapted to be anchored to the cas- ' 
ing of a well and operated in a highly efñcient manner to 
perform useful Work in the open formation below the 
casing. 

Accordingly, a well tool embodying this invention in 
cludes means operable responsive to such relative move 
ment for acidizing or otherwise treating the open forma 
tion. 

Thus, the accompanying drawings and ’specification il 
lustrate and describe -as embodiments >of this invention, 
an acidizing tool operable without the use of packers for 
forming dra-in holes in the open formation of a well. This 
acidizing tool is illustrative of the use of the novel tool 
embodying the present invention for performing useful 
work> in the open formation below the casing other than 
the setting and releasing of packers as shown Vand claimed 
in my above identified patent, as well as in my co-pending 
companion application, Serial No. 102,330, tiled February 
14, 1961. . 

A further object of this invention is` the provision in 
tools such as described, of anchoring means which an 
chors one member` -of the tool to the well casing on the 
initial downward movement of the run-in string and main 
tains this member -anchored in the casing upon continued 
downward movement of- the string and a second» tool 
member connected with the string, whereby portions of 
>said members will coact upon such continued downward 
movement -to operate tool elements for performing use 
ful work in the formation below »the casing. ~ 
The present invention contemplates the provision, 

among other features which will hereinafter be described 
or become apparent to those skilled in the art, of an 
assembly including independently operated slip and eX 
pander means for securing the tool in a well casing and 
operating means for the acidizing or other fluid injection 
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tool, hereinafter referred to simply as an acidizing tool, . 
combined with independent supporting structures and in- ‘ 
dependent lock mechanisms for releasably locking the 
slips `to the mandrel or 4body and for locking the acidiz 
ing tool to the mandrel -or body, whereby the device may 55 

be ̀ secured in a Well independently of whether the acidiz 
ing tool is to be set or not set. - . 

This invention possesses many yother ‘advantages and 
has other objects which maybe made more easily appar 
ent from a consideration of the embodiment of theV in 
vention as shown in the »accompanying drawing. This 
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embodiment will now be described in detail, illustrating ‘ 
the general principles of the invention; but it is t-o be 
understood that this detailed description is not Ito be taken 
in ja limiting sense, since the scope of the invention is 
best defined by the appended claims. 

Referring to the drawings: ' 
FIG. 1 is a fragmentary vertical sectional View, partly 

in elevation, of .the tool .of this invention as it would 
appear when .in use; . 

FIG. 2 is a View similar to FIG. 1, showing only the 
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lower end of the tool on an enlarged scale, and with 
the tacidizing nozzle retracted; 
FIG. 3 is `a cross section-al View> taken on the line 3_3 

of FIG. 2; and FIG. 4 is a cross sectional View taken 
on the line 4-4 of FIG. 2. 

'I‘rhe illustrative embodiment lof the invention as shown 
constitutes a tool, which, without the use of packers, may 
be advantageously used to inject fluid under pressure 
into the 'open formation below the casing to which lat 
ter the tool is `anchored in the same manner |as in the 
previously described tools. This modiñed tool is par 
ticularly adapted for acidizing limestone and `other for 
mations where acidizing may be desired. It provides a 
flexible tube which is adapted to be projected from the 
tool laterally into the formation, while discharging liuid 
under pressure, responsive to relative movement between 
`members of the 1tool as effected by manipulation of the 
tubing string in the same manner `as in operating the 
packers in the previously described tools hereof. This 
iieX-ible discharge tube is progressively moved laterally 
into ythe formation ias the acid dissolves or “eats” a path 
therefor. With this arrangement the tool may be oper 
ated to provide .a series of lateral drain holes opening 
into the well bore for draining oil into the latter. The 
rate Iof lateral progression of the flexible discharge tube 
into the ‘formation is determined by rate of penetration 
action of the acid and the rate of movement of the string 
and the member of the tool connecting the flexible tube 
with the string, while the other member of the tool is 
anchored to the easing. As the acid is Ipumped down the 
string the action of the pump (back pressure) will en 
able the operator vat the .top of the well to properly govern 
'the lowering of the tubing string best to form the lateral 
drain holes in the formation. 

Referring more lspecifically -to the tool as illustrated, 
it is Iseen that it includes a pair of telescopically con 
nected inner and outer tubular members 215 and 216. 
The inner member 215 comprises an upper section 215:1 
and .a lower section 215i) joined 'by means of a coupling 
215e. The upper section 215:1 is adapted to be connect 
ed at its upper end to a -tubing string 218 by means of 
a coupling member 219 corresponding to the coupling 3 
in the first described form of 4this invention, whereby the 
tubing string may be rotated -relative to the upper section 
215a. The outer tool member 216 includes an upper 
section 21611 joined to a lower section 216b by means 
of a rotative coupling 216e. 
Mounted on the outer member 216 are the J-lock 

sleeves 220 and 221, the slip expander 222, the slips 223, 
Íthelinks 224 connecting the :sl-ips with the lsleeve 221 
through a rotative coupling 225, .and the drag springs 226 
carried by the sleeve 221. The coupling member 219, 
is provided with a I_-lock pin 227 operable in the .l-slot 
228 in the sleeve 220, whereas the member 216 is pro 
vided with ya J-lock pin 229 operable in the I-slot 230 in 
the sleeve 22-1. These ltwo I-locks are -operated respon 
sive Ato rotation of the `string 21S. This is to say that the 
pin y227 lin' I-slot 228 constitutes la releasable means'in 
terconnecting the members 2.15 and 216 for joint -axial 
movement withinv the well casing or Vwell bore and re 
leasable to allow axial movement of the member 215 
'Within the member 216; while the pin 229 >in J-slot 230 
constitutes releasable means interconnecting the member 
216 and the sleeve 221 on which the drag ysprings 226 
are carried, and «releasable to allow joint axial movement 
of the members 215 Yand 216 relative to the sleeve 221, 
whereby the slips 223 wh-ich constitute anchor means 
will >be expanded into `anchoring engagement with the 
well casing. ` ' ` , 

The slips 223 are operatedrto anch-or the member 216 
to the casing by the weight of the member 216 and parts 
thereon, upon the initial downward movement of the 
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string 218 after release of the two J-locks. This anchor 
ing of the member 216 is effected so that portions of the 
members 215 and 216 will be disposed in the open forma 
tion below the casing, whereby upon relative movement 
between these portions the tool may be operated. 
As a means for introducing fluid under pressure, for 

example acid, so that it will penetrate limestone and 
other formations where it is -desired to open oil bearing 
zones by means of drain holes, an elongated flexible dis 
charge tube 232 is provided in the lower portion of the 
outer tool member 216. This discharge tube may be 
made of -synthetic rubber or other suitable flexible mate 
rial Iand isconnected at its upper end by means of a suit 
able coupling 233 with the lower end of the lower sec 
tion 215b ̀ of the inner and axially movable tool member 
215. A guide tube 234 mounted in the member 216 is 
constructed and arranged to guide the ñexible tube 232 
so that it will extend laterally `from member 216 into 
the formation when the tubing string and member 215 are 
lowered relative to the section 216. Accordingly, this 
guide tube is welded or otherwise secured at its upper 
end to a bushing 235 welded within the bore of the 
member 216.` The lower section 215b is slid'able in this 
bushing and the upper end'of the guide tube responsive 
to lowering and raising of the tubing string, there being 
a suitable packing gland 235’ in the bushing. 
To provide for free movement of the flexible tube 232 

without binding, the guide tube 234 is curved as at 234a 
on a large radius adjacentV the discharge end thereof. 
This discharge end is extended substantially horizontally 
into an opening 237 in the side of the outer member 216 
whereby the iiexible tube may be projected laterally into 
the open formation. An annular boss 238 is formed on 
the exterior of the member 216 around the opening 237 
so as to receive in the bore thereof the discharge end ot 
the guide tube 234, this end being secured to the boss as 
by being welded thereto. A nozzle 239 formed of metal 
or yother suitable hard material is fixed on the discharge 
end of` the ñexible tube 232 and is retracted into the 
bore of the boss when not in use, the boss thereby pro 
tecting the nozzle in the axial movement of the tool in 
the well bore. ' 

In order that the guide tube 234 may be curbed on a 
large radius, the outer or “anchored” member 216 of the 
tool is slotted as at 240 so that a portion 234b of the 
tool may be projected therethrough; this portion being 
welded yas at 241 and 242 to the member 216. An addi 
tional support may be provided intermediate the ends 
of the guide tube in the form of an annular ring 242' 
welded to the tube and disposed in the member 216 so 
as to maintain the upper part of the tube centered in 
the member 216. 
The lower end of the outer member 216 is provided 

with drain openings 243 for ñuid which enters the mem 
ber 216 below the bushing 235. Similar drain openings 
244 are provided above the bushing 235 for fluid which 
enters the member 216 above the bushing 235. 

It should be noted that the protruding portion 234b 
of the guide tube 234 and the boss 238 have a substan 
tially equal lateral extent from the exterior of the mem 
ber 216 whereby the tool will be centered in the well 
bore. . 

When this tool is lowered into the well bore, the flexible 
tube 232 is in the retracted position shown in FIG. 2, 
being so held by the two J-locks which include the sleeves 
220 and 221 and associated pins 227 and 229 respectively. 
These I -locks hold the inner and outer members 215 and 
216 against relative axial movement as well as maintain 
the slips 223 retracted in the same manner as in the pre 
viously described forms of the invention. 
When it is-determined by the usual method that the 

tool is in the desired position in the well bore with the 
lower ends of the members 215 and 216 disposed in the 
open yformation below the casing, the operator rotates 
and then lowers the tubing string to release the I-locks 
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and cause the slips to set and anchor the outer member 
216 ̀ to the casing. This setting of the slips is effected so 
that the member 216 will be anchored before the lower 
ends of the members 215 and 216 Contact the bottom of 
the bore hole. 
The working fluid, such for example as a suitable acid, 

is now pumped down the tubing string ̀ to scavenge the 
well ñuid from the string through the tube 232 and 
nozzle 239 into the casing. Whenthis scavenging opera 
tion is completed, the tubing string is lowered slowly 
whereby the inner member 215 will be lowered and cause 
the flexible tube 232 to be forced downwardly so that 
the nozzle 239 will be moved into intimate contact with 
the open formation. The pumping of acid to the tool is 
continued and it is apparent that continued lowering of 
the string will cause the nozzle 239 to progressively pene 
trate the formation as the acid discharged from the nozzle 
eats into the formation as indicated in FIG. 17. 
With the acid flow regulated for a constant rate of 

discharge from the nozzle 239, the proper rate of ad 
vance of the nozzle and ñexible tube into the formation 
may be determined by the back pressure as noted by 
pumping pressure variations =at the top of the well. Care 
should be exercised to avoid a too rapid projection of 
the flexible tube to prevent distortion of the flexible tube 
and the consequent formation of an improperly sloping 
drain hole or cavity in the formation. 

It will now be apparent that by lowering the tubing 
string slowly, the ñexible tube 232 and nozzle 239 may 
be advanced as the hole is formed by the acid discharging 
into the formation from the nozzle, whereby an effective 
drain hole leading from the desired depth in the forma 
tion to the well bore, may be quickly and easily produced. 

After one such hole is formed the ñexible tube 232 
and nozzle 239 may be retracted within the guide tube 
as shown in FIG. 18 by lifting the tubing string and the 
member 215 connected therewith. This raising of the 
string and member 215 sutliciently to retract the flexible 
tube 232 does not release the slips which therefore hold 
the outer member 216 anchored to the casing ̀ during the 
retraction of the ñexible tube. 

Continued lifting of the tubing string will cause the 
coupling member 215C to engage the shoulder 246 on the 
outer member 216, thereby lifting the member 216 and 
the slip expander 222 on the member 216, so that the 
slips will be released. After releasing the slips, the tub 
ing string is rotated to lock the pins 227 and 229 in the 
slots therefor in the sleeves 220 and 221 whereby the 
members 215 and 216 are locked against relative move 
ment. The tool may now be repositioned in the well 
and again operated to make another drain hole in the open 
formation, it being possible to make as many holes as 
desired with the tool, with one run of the tool into the 
well bore. 

I claim: 
1. A well tool including: a pair of elongated tubular 

members connected for relative axial movement; one of 
` w said members being adapted for connection with a tubing 
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string for axial movement therewith in a well; anchor 
means operatively connected with the other of said mem 
bers for anchoring the other of said members to the cas 
ing of the well responsive to joint axial movement of 
said members relative to said anchor means; íirst releas 
able means interconnecting said anchor means with said 
other member and releasable to allow joint axial move 
ment of said members relative to said anchor means; sec 
ond releasable means interconnecting said members for 
joint axial movement of said members and releasable 
to allow axial movement of said one member relative to 
said other member; and means for introducing fluid under 
pressure into the open formation below the well casing 
including a flexible tubular member connected with said 
one member for axial movement therewith; and a guide 
tube ñxed to said other member; said guide tube having 
one end extended laterally into an opening on one side 
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of said other member; said flexible tubular member being 
slidable through said guide tube so as to project there 
from into the open formation responsive to lowering of 
said string and said one member. 

2. A well tool including: a pair of elongated tubular 
members connected for relative axial movement; one of 
said members being adapted for connection with a tubing 
string for axial movement therewith in a well; anchor 
means operatively connected with the other of said mem 
bers for anchoring the other of said members to the 
casing of the well responsive to lowering of said string 
and said members relative to said anchor means; first 
releasable means interconnecting said anchor means with 
said other member and releasable to allow joint down 
ward movement of said members relative to said anchor 
means; second releasable means interconnecting said 
members for joint downward movement of said members 
and releasable to allow downward movement of said one 
member relative to said other member; and means for in 
troducing Huid under pressure into the open formation 
below the casing including a tubular member connected 
at one end with said other member for axial movement 
therewith; and means on said other member for guiding 
said last named tubular member to cause the other end 
thereof to be extended into and out of the open forma 
tion responsive to lowering and raising of said string and 
said one member while said other member is anchored 
to the casing. 

3. A well tool including: a pair of elongated tubular 
members connected for relative axial movement; one of 
said members being adapted for connection with a tubing 
string for axial movement therewith in a well; anchor 
means operatively connected with the other of said mem 
bers for anchoring the other of said members to the casing 
of the well responsive to joint axial movement of said 
members relative to said anchor means; lirst releasable 
means interconnecting said anchor means with said other 
member and releasable to allow joint axial movement of 
said members relative to said anchor means; second re 
leasable means interconnecting said members for joint 
axial movement of said members and releasable to al 
low axial movement of said one member relative to said 
other member; and means for introducing ñuid under 
pressure into the open formation below the well casing 
including a ñexible tubular member connected with said 
one member for axial movement therewith; and a guide 
tube ñxed within said other member with one end open 

ing through a side of said other member; said guide tube 
being curved adjacent said one end thereof and slidably 
mounting said ñexible tubular member for movement into 
and out of the open formation responsive to lowering and 

5 raising of said string and said one member. 
4. A well tool including: a pair of elongated tubular 

members connected for relative axial movement; one 
of said members being adapted for connection with a 
tubing string for axial movement therewith in a well; 

10 anchor means operatively connected with said members 
for anchoring the other of said members to the casing 
of the well responsive to lowering of said string and said 
members relative to said .anchor means; tirst releasable 
means interconnecting said anchor means with said other 

15 member and releasable to allow joint downward move 
mentof said members relative to said anchor means; sec 
ond releasable means interconnecting said members for 
joint downward movement of said members and releasable 
to allow downward movement of said one member rela 

20 tive to said other member; and means for introducing 
fluid under pressure into the open formation below the 
casing including a tubular member connected at one end 
with said other member for axial movement therewith; 
means on said other member for guiding said last named 

25 tubular member to cause the other end thereof to be ex 
tended into and out of the open formation responsive to 
lowering and raising of said string and said one member 
while said other member is anchored to the casing; a nozzle 
in said other end of said last named tubular member; and 

30 an annular boss on said other member through which 
said nozzle is extensible and retractible upon said lower 
ing and raising of said one member. 
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