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This invention relates generally to well tools, and more 
particularly to apparatus for the recovery of well tools, 
such as logging sondes, that have become lodged in a 
borehole or separated from connecting lines to the earth’s 
surface. 

It is not uncommon that well tools become lost in wells 
so as to seriously impede drilling or producing operations. 
Where the well tool is constructed of dn'llable or dissolv 
able materials, no particular problem exists. However, 
many tools, particularly logging sondes, are constructed 
of materials that are neither drillable nor dissolvable. 
When such tools are lost in a well, it has been necessary 
either to bypass them by directional drilling and side 
tracking operations or to abandon the hole. Manifestly, 
neither alternative is desirable. Directional drilling and 
side-tracking operations are extremely time-consuming 
and expensive. Furthermore, many well .tools are quite 
expensive, often costing $25,000 or more at the present 
time. It is desirable, therefore, to incorporate in the well 
tools apparatus for facilitating the recovery thereof from 
boreholes. 

In accordance with the teachings of the present inven 
tion, there is provided at or near the upper end of an 
elongated well tool a plurality of downwardly extending 
pivoted arms arranged to pivot so as to push the tool away 
from the walls of a borehole. The arms preferably are 
substantially equi-angularly spaced circumferentially 
around the tool to insure that the tool will be puhsed away 
from the borehole walls. The arms are connected to an 
operator arranged to simultaneously pivot the arms up 
on movement of the operator longitudinally of the lions 
ing. Acid soluble means operatively connected to the 
arms and operator assembly restrains the arms against 
pivotal movement and then permits longitudinal move 
ment of the operator upon dissolution of the acid soluble 
means. The acid soluble means may be dissolved either 
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by exposure thereof to acid of appropriate concentration ‘ 
housed therewith in a suitable container or by spotting 
acid in the well at the level of the housing where the acid 
thus spotted can reach the acid soluble means. 

Objects and features of the invention not apparent 
from the above discussion will become evident upon con 
sideration of the detailed discussion of the description 
thereof taken in connection with the accompanying draw 
ing, wherein: 

FIGS. 1 and [2 are elevational views of an embodiment 
of the invention, partially in cross section, illustrating two 
operative positions of the component parts thereof; 

FIGS. 3 and 4 are elevational views, partially in cross 
section, similar to FIGS. 1 and 2, respectively, illustrat~ 
ing another embodiment of the invention; and 

FIGS. 5 and 6 are elevational views ‘of the invention 
positioned in a borehole. FIG. 5 illustrates the position 
of the apparatus corresponding to the operative position 
illustrated in FIGS. 1 and 3, and FIG. 6» illustrates the 
position of the apparatus upon movement of the com 
ponent parts to the positions illustrated in FIGS. 2 and 4. 
With reference now to the embodiment of the invention 

illustrated in FIGS. 1 and 2, there is shown the upper end 
of an elongated well tool, such as a logging sonde, com 
prising housing sections 4, 5, 17, and 29 connected to 
gether in the order named by appropriate connections 
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such as screw-threaded connections. The housing sec 
tion 29 is for the purpose of housing appropriate well 
measuring, testing, and/ or treating apparatus and the ap 
propriate control apparatus therefor, and may be of the 
general type illustrated in US. Patent No. 2,983,5 86, 
Blanchard. 
The upper end of housing section 4 includes a conven 

tional ?shing head 3' to which a retrieving mechanism, 
such \as illustrated on page 4158 of the 22nd edition of 
the Composite Catalog of Oil Field Equipment and Serv 
ices, may be a?‘ixed. A fragment of a multiconductor 
logging cable 1 is shown extending into housing section 
4 through the ?shing head 3. It may be assumed that the 
logging cable -1 has broken so as to cause the well tool 
to become lost in the borehole. The logging cable '1 ex 
tends through the housing sections 4, 5, and 17 into hous 
ing section 29 either through a conduit in the hous 
ing sections or a groove cut in the exterior of the housing 
sections (not shown). 
Housing section 5 has a number of elongated openings 

8 therein through which extend a plurality of downwardly 
and outwardly extending arms 7 which are hingedly affixed 
to the housing section 5. A central cavity 13 within the 
housing section 5 permits longitudinal movement of an 
operator mechanism including a cross head 9 a?ixed to 
one end or" a connecting rod 11. The cross head 9 has a 
number of pins ‘10 therein slidable within slots 12 in the 
upper end of each of the pivoted arms 7. Upon down 
ward movement of the cross head, the arms will be piv 
oted outwardly to the position shown in FIG. 2. 
The lower housing section 17 de?nes a piston cylinder 

for a piston 25 therewithin which is connected to the end 
of connecting rod 11 opposite the end to which cross head 
9 is attached. The connecting rod 11 extends through 
upper wall 21 of housing 17, which is a?ixed to the hous~ 
ing section 5. An O-ring 19 in a cavity within the wall 
21 provides a seal around connecting rod 11. An O-ring 
27 provides a seal between the piston 25 and the walls 
of the piston chamber. A port 24 (see FIG. 2) is pro 
vided at the upper end of housing section '17 for provid 
ing ?uid communication between the borehole and the 
piston chamber. An acid soluble plug_23 (see FIG. 1) 
normally seals the port. An acid soluble band 15 in a 
slot 16 in each of the arms 7 holds the arms in the posi 
tion shown in FIG. 1 during the time that the tool is run 
into the borehole. The complete function of the band 15 
will become apparent below. 

.The manner in which the apparatus described above 
is used is as follows. Let it be assumed that the well 
tool has been run into the well and that for some reason 
the logging cable has become separated so that the tool is 
in the position shown in FIG. 5. With the ?shing head 
3 positioned very close to the borehole wall 2, it is almost 
impossible for a retrieving tool or grapple to be secured 
to the apparatus so as to permit retrieval of the tool from 
the well. Therefore, a tubing string may be lowered into 
the well and a small quantity of acid of suitable concen 
tration may be spotted around the upper end of the well 
tool. The acid will dissolve plug 23 and band 15. has 
much as the pressure in the chamber 20 is substantially 
less than borehole pressure, piston 25 will move down 
wardly in chamber 20. Arms 7 will spring out to contact 
the borehole wall 2 as shown in FIGS. 2 and 6 so as to 
more-or-less centrally position ?shing head 3 in the bore 
hole. The tubing may then be removed from the well 
and a retrieving tool or grapple may be lowered into the 
borehole on a 'wireline and latched to ?shing head 3 to 
permit removal of the well tool from the borehole. 

It will be noted that without the restraining band 15 
the differential pressure between the borehole and the 
chamber 20 operating over the area of the connecting 
rod 11 will cause the piston 25 to move slowly down 
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wardly in the chamber. While this movement may not 
be suf?cient to move the arms 7 outwardly a sufficient 
distance to impede downward movement of the tool, re 
straining band 15 positively prevents such piston move 
ment from occurring. Under circumstances where the 
differential pressure is sufficiently great, it may not be 
necessary to dissolve plug 23, but only to dissolve band 
15. For deep well applications, therefore, plug 23 may 
be replaced by an acid-insoluble plug. 
The apparatus illustrated in FIGS. 3 and 4 utilizes a 

chamber 31 in the upper end of housing section 5 for an 
acid of suitable concentration. An acid-soluble rod 33 
is affixed to cross head 9 and extends through the cham 
ber 31 and is prevented against downward movement by 
a nut 32. A spring 39 is connected between wall 41 
and cross head 9 to urge cross head 9 downwardly so 
as to pivot arms 7 outwardly. A ?lling port for the 
placing of acid in the chamber 31 is provided which is 
sealed by an acid-insoluble plug 35. ,The acid may be 
hydrochloric acid, sulfuric acid, nitric acid, or acetic acid. 
Alternatively, rod 33 may be of aluminum and the cham 
ber 31 ?lled with sodium hydroxide solution. 

.The concentration of acid in chamber 31 and the thick 
ness of rod 33 are selected so that the rod will not be 
dissolved until after a time period which is greater than 
the maximum time required for the well tool to be in 
the borehole. For example, if the maximum time for 
use of the well tool in the borehole is two hours, the acid 
concentration and rod thickness will be such that the rod 
will not be dissolved for at least four or ?ve hours. Should 
the well tool be lost in the borehole, the rod 33 will be 
vdissolved to permit downward movement of cross head 9 
-by coil spring 39 so that the arms 7 will spring out into 
the position shown in FIG. 4, thus permitting easy re 
trieval of the well tool from the borehole in the manner 
described above. 
The invention is not to be restricted to the speci?c 

structural details, arrangement of parts, or circuit con 
nection herein set forth, as various modi?cations thereof 
may be effected without departing from the spirit and 
scope of the invention. 
The objects and features of the invention having been 

‘completely described, what I wish to claim is: 
1. Apparatus for urging the upper end of a well tool 

away from the walls of a borehole including: 
a housing for the tool; 
a plurality of pivoted arms substantially equi-angular 

ly spaced circumferentially around the housing ‘and 
pivotally affixed thereto, said arms extending out 
wardly and downwardly relative to the housing and 
adapted to pivot in a plane parallel to the longi 
tudinal axis of said housing; 

an operator af?xed to said pivoted arms to simultan 
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4 
eously pivot said arms outwardly and upwardly 
from a restrained position thereof upon movement 
of said operator in a predetermined direction along 
the longitudinal axis of said housing; 

a closed piston cylinder; 
a piston in said cylinder reciprocable parallel to the 

longitudinal axis of said housing; 
a piston rod extending through an end wall of said 

cylinder, connected to said operator for movement 
thereof; 

a port in one end of said cylinder for permitting ?ow 
of borehole ?uid into said cylinder to exert bore 
hole pressure on one side of said piston to urge said 
piston and said operator in said predetermined direc 
tion along said longitudinal axis of said housing; and 

an acid-soluble closure for said port. 
2. Apparatus for urging the upper end of a well tool 

away from the walls of a borehole including: 
a housing for the tool; 
a plurality of pivoted arms substantially equi-angularly 

spaced circumferentially around the housing and 
pivotally af?xed thereto, said arms extending out 
wardly and downwardly relative to the housing and 
adapted to pivot in a plane parallel to the longi 
tudinal axis of said housing; 

an operator affixed to said pivoted arms to simultan 
eously pivot said arms outwardly and upwardly from 
a restraining position thereof upon movement of said 
operator in a predetermined direction along the longi 
tudinal axis of said housing; 

a closed piston cylinder; 
a piston in said cylinder reciprocable parallel to the 

longitudinal axis of said housing; 
a piston rod extending through an end wall of said 

cylinder, connected to said operator for movement 
thereof; 

va port in one end of said cylinder for permitting flow 
of borehole ?uid into said cylinder to exert borehole 
pressure on one side of said piston to urge said pis 
ton and said operator in said predetermined direction 
along said longitudinal axis of said housing; 

an acid-soluble closure for said port; and 
an acid-soluble band around said arms for holding said 

arms in a restrained position thereof. 
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