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[57] ABSTRACT 
A method and apparatus for conducting logging or 
perforating operation in a borehole, particularly a devi 
ated borehole, includes lowering a length of drill pipe 
having the well-logging tool, or well bore perforator, 
releasably mounted thereon into the borehole. An ex 
tension member, which is also lowered through the drill 
pipe, is secured to the well-logging tool, or well bore 
perforator, and releases it from the drill pipe. where 
upon the extension member and well-logging tool or 
well bore perforator are moved through the borehole. 
The apparatus includes a latching sub mounted to the 
end of the length of drill pipe, and a latching head re 
leaaably mounted within the latching sub for releasably 
holding a well-logging tool or well bore perforator 
within the latching sub. 
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METHOD AND APPARATUS FOR CONDUCTING 
LOGGING OR PERFORATING OPERATIONS IN A 

BOREHOLE 

Matter enclosed in huvy brackets I: ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

FIELD OF THE INVENTION 

The invention relates to a method and apparatus for 
conducting logging or perforating operations in a bore 
hole particularly in deviated boreholes. 

DESCRIPTION OF THE PRIOR ART 

Many wells being drilled today in the search for oil 
and gas have portions of the borehole deviating from 
the usual vertical orientation thereof. Conditions, such 
as: shallow depth gas production; restrictions imposed 
by governmental agencies on the number of production 
platforms in certain areas; and exploration of reservoirs 
under shipping fairways, have resulted in boreholes 
including an increasing number of long, high deviation 
ramps, generally above 70‘ angles of deviation and 
lengths up to 16,000 feet. ‘ 

Conventional well-logging tools, used to determine 
various physical parameters of fonmtions adjacent the 
borehole, and conventional well bore perforators, used 
to perforate cased boreholes, cannot rely upon gravita 
tional forces to enable such well-logging tools and well 
bore perforators to traverse the borehole while sus 
pended from s well-logging cable in a highly deviated 
borehole. Thus, it has previously been proposed to 
move conventional well-logging tolls through a bore 
hole by use ofan extension member affixed to the well 
logging tool, whereby the well-logging tool can be 
pushed or pulled through the borehole via the rigid 
extension member. 
One example of such a technique is disclosed in U.S. 

Pat. No. 4,064,939, issued to Marquis on Dec. 27, 1977. 
This patent discloses a method for logging earth forma 
tions surrounding a borehole including running a string 
ofdrillpipeintotheboreholeandthenmountinga 
well-logging tool on a string of tubing. The tubing and 
well-logging tool are lowered through the drill pipe 
until the well-logging tool exits the lower end of the 
drill pipe into the borehole. The basic problem with 
suchamethodisthesizeconstraintsplaoeduponthe 
well-logging tool that may be utilized with this method, 
since the size of the well-logging tool is limited to the 
insidediameterofthedrillpipe. Insomeinstanceshigh 
strengthjointsmaybeutilizedforthedrillpipeand 
such high strength joints will not even permit well-log 
ging tools having an outer diameter ofZl inches to be 
passed through those joints. Since standard size well 
logging tools have an outer diameter of approximately 
3i inches, such standard size well-logging tools cannot 
be lowered through a drill pipe, regardless of whether 
or not such drill pipe is disposed in a non-deviated or 
deviated borehole. 

Accordingly, prior to the development of the present 
inventiontherehasbeennomethodandapparannfor 
conducting logging or perforating operations in a bore 
hole, particularly a deviated borehole, wherein a stan 
dard size well-logging tool or well bore perforstor has 
been efficiently and economically utilized, and reliably 
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2 
transports the well-logging tool to its desired position in 
the borehole. ‘ 

Therefore. the art has sought a method and apparatus 
for conducting logging or perforating operations in a 
borehole which permits the use of standard size well 
logging tools or wellbore perforators in a deviated 
borehole which is efficient and economical to use. and 
reliably transports the well-logging tool or well bore 
perforstor to its desired position in the borehole. 

SUMMARY OF THE INVENTION 

In accordance with the invention the foregoing has 
been achieved through the present invention method 
and apparatus for conducting logging or perforating 
operations in a borehole. The method of the present 
invention for logging earth formations surrounding a 
borehole. utilizing a well-logging tool or well bore 
perforator, releasably mounted to the end of a length of 
drill pipe includes: lowering the length of drill pipe, 
having the well-logging tool or well bore perforator, 
releasably mounted thereon, into the borehole; lower 
ing an extension member through the drill pipe into 
engagement with the well-logging tool or well bore 
perforator; securing the extension member to the well 
logging tool or well bore perforstor; releasing the well 
logging tool, or well bore perforator, with the extension 
member secured thereto. from the drill pipe; and mov~ 
ing the well-logging tool or well bore perforator, with 
the extension member secured thereto, through the 
borehole and beyond the drill pipe to log at least a 
portion of the earth formation surrounding the borehole 
ortoperforateatleastaportionofthecaainginthe 
borehole. 
A feature of the method of the present invention 

resides in the fact that the well-logging tool or well bore 
perforator may be releasably mounted within a latching 
subandthelatchingsubmaybesecuredtotheend of 
the drill pipe. Fluid may be pumped down the drill pipe 

40 tolowertheextensionmember. 
Another future of the method of the present inven 

tionincludesthestepofattachingalocomotivetothe 
extensionmemberandpumpingfluidintothediill pipe 
into contact with the locomotive to cause the extension 
'membertobeloweredthroughthedrillpipeandoutof 
the drill pipe into the borehole. Alternatively, the exten 
sion member may be lowered through the drill pipe by 
the force of gravity. The method of the present inven 
tion further includes the step of utilizing a standard size 
well-logging tool or well bore perforator. 
A further feature of the method of the present inven 

tion includes the steps of: raising the well-logging tool, 
or well bore perforator, with the extension member 
secured thereto, into the drill pipe; releaably mounting 
the well-logging tool, or well bore perforator. to the 
drill pipe; releasing the extension member from the 
well-logging tool, or well bore perforator, raising the 
extension member through the drill pipe; and moving 
the drill pipe, with the well-logging tool, or well bore 
perforator, secured thereto, through the borehole, 
whereby additional logging operations or perforating 
operationacanbeoonductedinanotherpartofthe 
borehole or the well-logging tool, or well bore perfora 
tor, may be removed from the borehole. A further, 
additional future of the method of the present inven 
tion is the step of releassbly mounting the well-logging 
tool, or well bore perforator, within a latching sub and 
securing the latching sub to the end of the drill pipe. 
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The apparatus of the present invention, for use in 
logging earth formations surrounding a borehole or in 
perforating a cased borehole includes: a latching sub 
having upper and lower ends and a central bore, includ 
ing means for mounting the latching sub to the end of a 
length of drill pipe, the means for mounting being dis 
posed at the upper end of the latching sub; and a latch 
ing head, having upper and lower ends, releasably 
mounted within the bore of the latching sub, said latch 
ing head having means for attaching a well-logging 
tool, or well bore perforator, to the lower end of the 
latching head; a ?rst electrical connection means dis 
posed at the upper end of the latching head; and releas 
able latching means for engagement with the latching 
sub to releasably secure the latching head to the latch 
ing sub, whereby the well-logging tool or well bore 
perforator, may be selectively released from the latch 
ing sub to enter the borehole. 
A feature of the apparatus of the present invention is 

that the latching sub includes means for protecting the 
well-logging tool, or well bore perforator, disposed at 
the lower end of the latching sub. The mans for pro 
tecting may be a length of pipe adapted to receive the 
well-logging tool, or well bore perforator. 
A further feature of the apparatus of the present in 

vention is a mans for restraining the latching head from 
passing upwardly through the latching sub, which re 
straining means is disposed at the upper end ofthe latch 
ing sub. The restraining means may comprise a reduced 
diameter bore portion in the upper end of the latching 
sub. 
An additional feature of the apparatus of the present 

invention is a means for selectively actuating the releas 
able latching mans, which actuating mans includes a 
second electrical connection means. The actuating 
means may comprise a cylindrical actuating sub adapted 
topassthroughthedrillpipeandengagethelatching 
head within the latching sub. The actuating sub may 
haveadiameterequalmorlessthamthereduceddiam 
eterboreportionintheupperendofthelatchingsub, 
wherebytheactuatingsubcanpassthroughthedrill 
pipeandintothelatchingsubtoengagethelatching 
head. 
The method and apparatus for conducting logging or 

perforating operations in a borehole of the present in 
vention, when compared with previously proposed 
prior art methods and apparatus. lus the advantages of: 
efficiency, ease of use; reliability in accurately trans 
porting the well-logging tool or well bore perforator to 
the desired position in the borehole; and allowing the 
use of standard size well-logging tools, or well bore 
perforators, in deviated boreholes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIGS. 1-12 are schematic cross-sectional views of a 

deviated borehole illustrating the method of conducting 
logging or perforating operations in a borehole in ac 
cordance with the present invention; and 
FIG. 13isapartialcross-sectionalviewofanappara 

ms for conducting logging or perforating operations in 
a borehole in accordance with the present invention. 
While the invention will be described in connection 

withthepreferredembodimentitwillbeunderstood 
that it is not intended to limit the invention to that em 
bodimt. 0n the contrary, it is intended to cover all 
alternatives, modi?cations, and equivalents as may be 
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included within the spirit and scope of the invention as 
de?ned by the appended claims. 

DETAILED DESCRIPTION OF THE 
INVENTION 

With reference to FIGS. 1-12. the method of logging 
earth formations surrounding a borehole, or perforating 
a cased borehole, in accordance with the present inven 
tion, will be described. In FIGS. 1-12, an open deviated 
borehole 140 is shown. With reference to FIGS. 1 and 
2, a conventional well-logging instrument 141 is shown 
releasably mounted to the end 142 of a length of drill 
pipe 143. Well-logging instrument 141 may be either a 
conventional well-logging tool for logging earth forma 
tions surrounding borehole 140, or could be a conven 
tional well bore perforator, used to perforate a cased 
borehole, such as borehole 140 when it has a cement 
casing therein. Hereinafter, the notation “well-logging 
instrumen ” denotes both a well-logging tool for log 
ging earth formations surrounding a borehole and a 
well bore perforator for perforating a cased borehole. 

Well-logging instrument 141 may be of any desired 
size; however, well-logging instrument 141 is preferably 
a standard size well-logging instrument, such that its 
outer diameter is approximately 3| inches which is 
greater than the inner diameter of drill pipe 143. 
As will herainfter be described with reference to 

FIG. 13, well-logging tool 141 may be releasably 
mounted within a latching sub which is secured to the 
end of drill pipe 143, and a latching sub is schematically 
shown at 144 in FIGS. 1-12. As will also be hereinafter 
described with respect to FIG. 13, the latching sub may 
include a mans for protecting 145 the well-logging 
instrument 141, which protection mans 145 is disposed 
at the lower end of the latching sub 144. Preferably, as 
shown in FIGS. 1-12, and as will also be hereinafter 
described with respect to FIG. 13, the protection means 
145 is a length of pipe 146 adapted to receive the well 
logging instrument 141. 
Turning now to FIG. 3, it is seen that an additional 

sectionofdrillpipel?'hasbeenaddedtothe?rst 
section ofdrill pipe 143. The length ofdrill pipe 143, 
143', . . . , having the well-logging instrument 141 releas' 
ably mounted thereon via the latching sub at 144. is thus 
lowered into borehole 140. The depth at which logging 
or well perforating operations are to be conducted 
within borehole 140 determines how many sections of 
drill pipe 143, 143‘, 133" . . . , are lowered within bore 
hole 140. Any suitable equipment (not shown) may be 
disposed at the earth's surface 147 to accomplish the 
lowering of the length of drill pipe 143, 143’, . . . . As the 
length of drill pipe 143, 143', . . . , is lowered into bore 
hole 140, protection mans 145, or the length of pipe 
146, protects well~logging instrument 141 from contact 
ing the interior of borehole 140, and from otherwise 
being damaged while well-logging instrument 141 is 
releasably mounted on drill pipe 143 as it is being low 
ered into borehole 140 to its desired location. 
TurningnowtoFlG.4,itisseenthatatthearth’s 

surface 147 is disposed conventional surface equipment 
148 which receives measurement signals detected by 
mans of sensors in the well-logging instrument 141 
when well-logging instrument 141 is a well-logging 
tool, as is well known in the art. Alternatively. when 
well-logging instrument 141 is well bore perforator, 
conventional surface equipment It! would transmit 
signals to the well here perforator to initiate the opera 
tion of the well bore perforator as is also well known in 
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the art. A single or multi-conductor conventional well 
logging cable 149 is associated with surface equipment 
148 and cable 149 passes over pulleys 150 and 151. 
Cable 149 can be extended or retracted by a conven 
tional surface winch (not shown) so as to allow the 
equipment to be hereinafter described to be suspended 
from cable 149 and raised or lowered within borehole 
140. 

Still with reference to FIG. 4, it is seen that a rigid 
extension member 152 is secured to the end of cable 149. 
Extension member 142 may be any conventional rigid 
extension member, however, extension member 152 is 
shown as that being described in U.S. patent application 
Ser. No. 194,010, filed concurrently herewith and as 
signed to the same assignee as this application. the de 
tails of which form no part of the present invention. 
Extension member 152 allows mother well-logging 
cable 153 to be mounted to the exterior of extenn'on 
member 152. Well-logging cable 153 is wound upon a 
reel 153‘ also disposed at the earth's surface 147. 
With reference now to FIGS. 5 and 6, an additional 

rigid extension member 152' has been connected to rigid 
extension 152. The number of sections of rigid extensirn 
member 152, 152’, 152", . . . , which are connected to 
form one integral rigid extension member 154 is depen 
dent upon the distance which well-logging instrummt 
141 is intended to move within borehole 140. as will be 
hereinafterdescribedinconnection with FIG. 9. Asthe 
additional extension member sections 152, 152', 152", . . 
. , are connected, the preceding extension member sec 
tions are lowered through drill pipe 143' and well-log 
gingcable153isunwoundfromreel155'andsecuredto 
theeaterioroftheextensionmembers152,152",....As 
showninFIG.6,whenthedesiredlengthofrigideaten~ 
sicn member 154 is achieved, well-logging cable 153 ‘n 
connected to well-logging cable 149 via a conventional 
torpedo sub 155. Thus, rigid extension member 154 may 
be lowered into drill pipe 143, 143', . . . , while extemion 
member 154 is suspended from well-logging cable 149 
and torpedo sub 155. 
As?irthershowninFlG.6,arubbercuplocomotive 

156maybeattachedtothenpperendofeltensionmmn 
ber154. Uponpumpingadrilling??suchasdrilling 
mud (not shown) into drill pipe 145', the prasure ea 
ertedbythedrillingmuduponrubbercuplocomotive 
156 forces the extension member 154 downwardly 
throughdrillpipe143inthedirectionshownbyasrow 
157. Alternatively, extension member 154 could be low 
eredthroughdrillpipe 143bytheforceofgravity. 
Turning now to FIG. 7, extemion member 154 has 

been lowered through drill pipe 143, 143' into engage 
ment with well-logging instrummt 141, whereupon 
extenaionmember154issecuredtothewell-logging 
instrmnsnt14LA?erextenaionmemba154issecured 
to well-logging instrument 141, well-logging instrument 
141isreleasedfromdrillpipe143.1'hus.latchingsub 
144isactuatedtoreleaseorunlatchwell-loggingin 
strument 141 from drill pipe 143. 
With referencetoFlGS. 6and9,uponfurtherpump 

ing of drilling mud (not shown) against rubber cup 
locomotive 156, well-logging apparatus 141 is moved 
outwardly from protection means 145, or pipe 144, 
downwardly into borehole 140 in the direction shown 
by arrow 157. Alternatively, extension member 154 
with well-logging instrument 141 secured thereto. can 65 
be lowered into borehole 140 by the force of gravity. As 
shown in FIG. 9, well-logging instrument 141, with 
extension member 154 secured thereto, is then moved 
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through the borehole 140 and beyond drill pipe 143 to 
allow well-logging instrument 141 to operate in the 
desired portion of borehole 140. The distance over 
which well-logging instrument 141 can move in bore 
hole 140 is determined by the length of extension mem 
ber 154, since rubber cup locomotive 156 is prevented 
from exiting drill pipe 143 or protection means 145 by 
any conventional means (not shown) such as a go-no go 
nipple. When well-logging instrument 141 is a well-log 
ging tool, welHogging instrument 141 would log at 
least a portion of the earth formations surrounding 
borehole 140 as extension member 154 and well-logging 
instrument 141 are moved through borehole 140. When 
well-logging instrument 141 is a well bore perforator 
well-logging instrument 141 is moved through borehole 
140 and beyond drill pipe 143 to the location within 
borehole 140 whereat it is desired to perforate at least a 
portion of the cased borehole. 
Upon completion of the desired well-logging or per 

forating operation, well-logging instrument 141 and 
extension member 154 secured thereto would be raised 
via well-logging cable 149 back into drill pipe 143 as 
shown in FIG. 10. Well-logging instrument 141 would 
then be releasably remounted to drill pipe 143, as by 
activating latching sub 144, which is secured to the end 
of drill pipe 143, thus releaaably mounting well-logging 
instrument 141 to drill pipe 143. Extension member 154 
is then relmaed from its engagement with well-logging 
instrument 141, and extension member 154 is then raised 
through drill pipe 143, 145' as shown in FIG. 11. After 
extenaionmember154hasbeenraisedtotheearth's 
surface 147 through drill pipe 146, 143‘, . . . , the exten 

sionmembersectionsl?, 152', . whereby extension member 154 can be removed from 

drill pipe 143', as shown in FIG. 12. If further well-log 
ging operations or well bore perforating operations are 
desiredinthesameborehole140,drillpipe145, 143',.. 
. , can be moved upwardly or downwardly within bore 
hole140,byaddingorremovingsectionsofdrillpipe 
143. 143', . . . , to apoaitiou within borehole 140 adjacent 
the point where additional well-logging operations or 
well here perforating operation are desired. Alterna 
tively, drill pipe 143, 143', with well-logging instrument 
141 secured thereto, can be moved 67 a well-logging 
‘instrument 141 to the lower end 16! of latching head 
166. Attachment means 167 may be any conventional 

device as are known in the art. 
Latching head 166 has a ?rst electrical connection 

means169disposedattheupperend170oflatching 
head 166. First electrical connection means 169 is a wet 
connectorandallowselecu'icalsignalstobetnnsmit 
ted, from it to conventional circuitry in latching head 
166, so as to activate well-logging instrument 141. 
Latching head 166 also includes releasable latching 
means 171 for t with latching sub 144 to 
releaasbly secure latching head 166 to latching sub 144. 
Releuable latching mans 171 may comprise a plurality 
of pivoted latching wedges 172 which cooperate with a 
plurality of mating recesses 173 formed in the interior 
bore surface 163 of latching sub 144. Latching wedges 
172 may be spring biased, whereby upon the upward 
movement of latching head 166 into bore 163 of latch 
ing sub 144, such wedges are inwardly compressed until 
latching wedges 172 pivot outwardly into engagement 
with recesses 173 of latching sub 144. Latching head 
166 also includes any suitable mechanism (not shown) 
for applying a force to selectively retract latching 
wedges 172, when it is desired to selectively release, or 
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unlatch, latching head 166 from latching sub 144. Such 
powered unlatching means 174, shown schematically in 
FIG. 13, may be either electrically or hydraulically 
operated. and is adapted to be controlled by any suitable 
signal transmitted to it via ?rst electrical connection 
means 169 in a conventional manner, whereupon latch 
ing wedges 172 pivot inwardly and out of engagement 
with recesses 173. 

Latching sub 144 may also include a mans for pro 
tecting 145 the well-logging instrument 141, which 
protection means 145 is disposed at the lower end 165 of 
latching sub 144. Preferably, protection mans 145 com 
prises a length of pipe 190 adapted to receive the well 
logging instrument 141 therein. Of course, pipe 190 may 
have any internal diameter as will enable well-logging 
instrument 141 to pass therethrough, and the interior 
diameter of bore 163 of latching sub 144 preferably has 
the same internal diameter. It should be understood that 
although latching sub 144 and protection mans 145 are 
shown in FIG. 13 to have substantially the same outer 
andinnerdiametersasthoseofdrillpipe143,theouter 
and inner diameters of latching sub 144 and protection 
means 145 could be larger than those of drill pipe 143. 
whereby a larger diameter latching had 166 and well 
logging instrument 141 could be utilized. 
Toward the upper end 162 of latching sub 144 is 

disposed a mans for restraining 175 latching had 166 
from passing upwardly through latching sub 144. Re 
straining mans 175 may comprise a reduced diameter 
bore portion 176 disposed toward the upper end 162 of 30 
latching sub 144. A mans for selectively actuating 177 
the releasable latching mans 171 oflatching had 166 is 
provided. Selective actuation mans 177 may compr'ue 
a generally cylindrical actuating sub 17! adapted to pass 
throughdrillpipel?andengagelatchinghadl“ 
while it is disposed within latching sub 144. Selective 
actuation mans 177 includes a second electrical con 
nection mans 179 disposed at the lower end of actuat 
ingsub178.Secondelectricalconnectionmans179is 
awetconnectoradaptedtomateandengagewith?rst 40 
eleetricalconnection mans l?oflatchinghead 166to 
physically secure together actuating sub 17! and latch 
inghead 166.Viaasuitablesignaltransmittedfrom 
actuating sub 17! via electn'cal connectors 179 and 169, 
powered unlatching mechanism 174 may be activated to 
retract relasable latching mans 171, as will be herein 
after described. Actuating sub 17! may include at its 
upperendacablehadl?whichisadaptedtosecure 
actuatingsub 178tothelowereatensionmembersec 
tion 152ofextenaionmember154.1‘hus,actuatingsub 
178 can be moved through drill pipe 143 via movement 
ofeatensionmember154.Actuatingsub178mayalso 
includea?shingbelll?ltoallowactnatingsublnto 
beengagedbyai'nhingtool(notshown)andremoved 
fromdrillpipe 143,shouldactuatingsub175somehow 
be disconnected from extension member 154. As is 
showninFlG.13,actuatingsub17lhasadiameter 
equal to,orlessthan.thereducedd‘nmetaboreportion 
176 in the upper end 162 oflatching sub 144, whereby 
actuatingsub178canpaasthroughdrillpipe143and 
into the latching sub 144 to engage latching head 166. 

In operation. drill pipe 143, having well-logging in 
strument 141 relasably mounted thereon via latching 
had 166 releasably secured within latching sub 144, is 
lowered into the borehole. After drill pipe 143 and 
latching sub 144, with latching had 166 and well-log~ 
ging instrument 141 disposed therein. are lowered to the 
desired location within the borehole; aetuan'ng sub 178, 
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secured to extension member 154. is then lowered 
through drill pipe 143 until actuating sub 178 engages 
and is secured to latching head 166. Extension member 
154 is thus operatively associated with well-logging 
instrument 141 via actuating sub 178 and latching head 
166. including the electrical and physical connection 
made between first electrical connection means 169 of 
latching had 166 and second electrical connection 
mans 179 of actuating sub 178. A signal is then trans 
mitted from actuating sub 178 to powered unlatching 
mans 174, whereby latching wedges 172 are retracted. 
thus releasing latching had 166, with well-logging 
instrument 141 secured thereto, from latching sub 144. 
Extension member 154. actuating sub 178. latching had 
166, and well-logging instrument 141 are then lowered 
and may be moved into the borehole and beyond the 
drill pipe 143, including protection mans 145, so that 
well-logging operations or well bore perforating opera 
tions may be conducted in the borehole. 
Upon ra'ning extension member 154 back into drill 

pipe 143, latching wedges 172 would engage recesses 
173, thus relasably securing well-logging instrument 
141 latching sub 144. Reduced bore portion 176 
of latching sub 144 precludes any extra upward move 
ment of latching had 166 alter latching wedges 172 
outwardly engage recesses 173. Actuating sub 178 may 
then be released from latching had 166 and moved 
upwardly through drill pipe 143 and out of the bore 
hole. 

ltistobeunderstoodthattheinventionisnotlimited 
to the exact details of construction. operation, exact 
materials or embodiment shown and described, as obvi 
ous modi?cations and equivalents will be apparent to 
one skilled in the art. Accordingly. the invention is 
thereforetobelimitedcnlybythescopeoftheap 
pended claims. 
We claim: 
1. A method for logging earth formations surround 

ing a borehole, utilizing a well-logging tool relasably 
mountedtotheendofalengthofdrillpipecompriaing: 

lowering the length of drill pipe, having the well-log 
ging tool releasably mounted thereon. into the 

‘ borehole; 
lowering an extension member through said drill pipe 

into engagement with said well-logging tool; 
securing said eatemion member to said well-logging 

tool. 
relaaing said well-logging tool, with said extension 
membersecuredthereto,fromsaiddrillpipe; and 

moving said well-logging tool, with said extension 
member secured thereto. through the borehole and 
beyondthedrillpipetologatlastaportionofthe 
earthformationssurroundingsaidborehole. 

ZThemethodofclaimLincludingthestepsofre 
laaably mountingsaid well-logging tool within alatch 
ingsubandsecuringsaidlatchingsubtotheendofthe 
drillpipe. 
3.1‘hemethodofclaim 1.includingthestepofpump 

ingfluiddownthedrillpipetolowersaidenension 
member. 
4.1‘hemethodofclaim5.?srtherincludingthestep 

ofattachingalocomotivetosaideatasionmemberand 
pumpingthe?uidintolaiddrillpipeintocontactwith 
saidlocomotivetocausesaidextensionmembertobe 
lowered through said drill pipe andout of the drill pipe 
intosaidborehole. 
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5. The method of claim 1, wherein said extension 
member is lowered through said drill pipe by the force 
of gravity. 

6. The method of claim 1, including the step of utiliz 
ing at least a standard size well-logging tool. 

7. The method of claim 1, further including the steps 
Of: 

raising the well-logging tool, with said extension 
member secured thereto. into the drill pipe; 

releasably mounting the well-logging tool to the drill 
PIP¢; 

releasing the extension member from the well-log— 
sins i001; 

raising the extension member through said drill pipe; 
and 

moving the drill pipe, with said well-logging tool 
secured thereto, through the borehole, whereby 
additional logging operations can be conducted in 
another part of the borehole or to remove the well 
logging tool from the borehole. 

8. The method of claim 7, including the steps of re 
leasably mounting said well-logging tool within a latch 
ing sub and securing said latching sub to the end of the 
drill pipe. 

9. A method for perforating a cased borehole, utiliz 
ing a well bore perforatcr releasably mounted to the 
end of a length of drill pipe. comprising: 

lowering the length of drill pipe, having the well bone 
perforator releasably mounted thereon, into the 
borehole; 

lowering an extension member through said drill pipe 
into engagement with said well bore perforator: 

securingsaidextensionmembm'tosaidwellbore 
perforator; 

releasing said well bore perforator, with said exten 
sion member secured thereto, from said drill pipe; 
and 

moving said well bore perforator, with said extension 
member secured thereto, through the borehole and 
beyondthedrillpipetoperforateatleastaportion 
of the cased borehole. 

10.1'hemethodofclaim9, includingthestepsof 
releuably mounting said well bore perforator within a 
latchingsubandsecuringsaidlatchingsubtotheendof 
the drill pipe. 

11. The method of claim 9, including the step of 
pumping ?uid down the drill pipe to lower said exten 
sion member. 

12. The method ofclaim 11, furtherincluding the step 
of attaching a locomotive to said extension member and 
pumping the ?uid into said drill pipe into contact with 
saidlooomotivetocausesaidextenn'onmembctobe 
lowered through said drill pipe and out of the drill pipe 
into said borehole. 

13. The method of claim 9, wherein said extension 
member is lowered through said drill pipe by the force 
of gravity. 

14. The method of claim 9, including the step of uti 
lizing at least a standard size well bore perforator. 

40 

45 

SO 

60 
15.’I‘hemethodofclaim9,furtherincludingthesteps 

Of: 
raising the well bore perforator, with said extension 
member secured thereto. into the drill pipe; 

releasably mounting the well bore perforator to the 
drill pipe; 

releasing the extension member from the well bore 
perforator; 

l0 
raising the extension member through said drill pipe; 
and 

moving the drill pipe, with said well bore perforator 
secured thereto through the borehole, whereby 
additional perforating operations can be conducted 
in another part of the borehole or to remove the 
well bore perforator from the borehole. 

16. The method of claim 15, including the steps of 
releasably mounting said well bore perforator within a 
latching sub and securing said latching sub to the end of 
the drill pipe. 

17. Apparatus for use in logging earth formations 
surrounding a borehole. comprising: 

a latching sub having upper and lower ends and a 
central bore, including means for mounting said 
latching sub to the end of a length of drill pipe, said 
means for mounting disposed at the upper end of 
said latching sub; and 

a latching head, having upper and lower ends, releas 
ably mounted within the bore of said latching sub. 
said latching head having; 
means for attaching a well-logging tool to the 

lower end of said latching head; 
a ?rst electrical connection means disposed at the 

upper end of said latching head; 
releasable latching means for engagement with said 

latching sub to releasably secure said latching 
head to said latching sub; and 

means for selectively actuating said releasable 
latching means, said actuating means including a 
second electrical connection means, whereby the 
well~logging tool may be selectively released 
from the latching sub to enter the borehole. 

II. The apparatus of claim 17, wherein the latching 
sub includes means for protecting the well-logging tool, 
which means are disposed at the lower end of said latch 
ing sub. 

19. The apparatus of claim 18, wherein the means for 
protecting is a length of pipe adapted to receive the 
well-logging tool. 

20. The apparatus of claim 17, including means for 
restrainingthelatchingheadfrompasaingupwardly 
through the latching sub, said restraining means being 
disposed at the upper end ofsaid latching sub. 

21. The apparatus of claim 20, wherein said restrain 
ingmeanseompriaesareduoeddiameterboreportionin 
the upper end of said latching sub. 

22. The apparatus of claim 21, further including 
means for selectively actuating said releasable latching 
means, said actuating means including a second electri 
cal connection means. 

23. The apparatus ofclaim 22, wherein said actuating 
means comprises a cylindrical actuating sub adapted to 
passthroughthedrillpipeandengagethelatching head 
mounted within said latching sub. 
24.1‘heappararusofclaim23,whereinaaid actuating 

subhssadiameterequaltmorlessthan, thereduced 
diameterboreportionintheupperendofsaidlstching 
sub, whereby said actuating sub can pass through said 
drill pipe and into the latching sub to engage said latch 
ing head. 

25. The apparatus of claim 17, wherein said actuating 
means comprises a cylindrical actuating sub adapted to 
passthroughthedrillpipeandengagethelatching head 
mounted within said latching sub. 

26. Apparatus for use in perforating a cased borehole, 
comprising: 
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a latching sub having upper and lower ends and a 
central bore, including means for mounting said 
latching sub to the end of a length of drill pipe, said 
means for mounting disposed at the upper end of 
said latching sub; and 

a latching head, having upper and lower ends, releas 
ably mounted within the bore of said latching sub, 
said latching head having: 
means for attaching a well bore perforator to the 

lower end of said latching head; 
a ?rst electrical connection means disposed at the 
upper end of said latching head; 

releasable latching means for engagement with said 
latching sub to releasably secure said latching 
head to said latching sub; and 

means for selectively actuating said releasable 
latching means, said actinting means including a 
second electrical connection means. whereby the 
well-logging tool may be selectively released 
from the latching sub to enter the borehole. 

27. The apparatus of claim 26. wherein the latching 
sub includes means for protecting the well bore perfora 
tor, which means is disposed at the lower end of said 
latching sub. 

28. The apparatus of claim 27, wherein the means for 
protecting is a length of pipe adapted to receive the well 
bore perforator. 

29. The apparatus of claim 26. including means for 
restraining the latching head from passing upwardly 
through the latching sub, said restraining mean being 
disposed at the upper end ofsaid latching sub. 

30.1'heapparanisofclaisn29.whereinsaidrestrain 
ing means comprises a reduced-diameter bore portion in 
the upper end of said latching sub. 

31. The apparatus of claim 30, further including 
means for selectively actuating said releasable latching 
meanasaidactuatingmesnsincludingaseccndelectri 
cal connection means. 

32. The apparatus oi'claim 31. wherein said actuating 
means comprises a cylindrical actuating sub adapted to 

mounted within said ' sub. 
33.1‘heapparstusofclaim31whereinssidactuating 

subhssadiameterequaltmorlessthamthereduced 
diameterboreportionintheupperendofsaidlatching 
sub,wherebysaidactuatingsubcanpaasthroughsaid 
drillpipeandintothelatchingsubtoengagesaidlatch 
ing head. 

34. Theapparatusofclahnz?whereinsaidactuating 
means comprises a cylindrical actuating sub adapted to 
passthroughthedrillpipeandengagethelatching head 
within said latching sub. 

35. A medlod for laying earth formations surrounding 

a borehole by means of o well-logging tool. proridingodrillptpewithotubuldrproteetion meonsot 

theendthereo?inruchmannerthcttheprotection 
meonsformsnnextendon tosorddrillplpe. 

attaching the well-laying tool to the end of the drill pipe 
sothotsatdtoolispoeitionedwithinmidprotection 
means. 

lowering the protection means with the tool curried 
therein into the borehole. and 
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12 
moving the tool through the borehole to log at least a 

portion of the formation: surrounding the borehole. 
36. A method for logging earth formations surrounding 

a borehole by means of a well-logging tool. comprising: 
providing a drill pipe with a tubular protection means at 

the end thereo? in such manner that the protection 
means ?srrns an extension to said drill pipe. 

releasobly attaching the well-logging tool within said 
protection means. 

lowering the protection means with the tool carried 
therein into the borehole. releasing the tool from the 
protection means and displacing the tool beyond the 
protection means prior to the following step. 

moving the tool through the borehole to log at least a 
portion of the formation: surrounding the borehole. 

3 7. The method of claim 36. wherein the tool is displaced 
by applying a force to an extension member disposed within 
the drill pipe and secured to the tool. 

38. The method of claim 3 7, wherein the force is applied 
to the extension member by pumping ?uid down the drill 

39. The method of claim 37. comprising the step of 
connecting a well-logging cable to the tool after the tool has 
been lowered into the borehole within the protection means. 

40. The method of claim 39. wherein the step of moving 
the tool. together with the extension member, is carried out 
by pulling on the cable until the tool engages the protection 
means. 

41. The method of claim 36. wherein the protection 
means has on inner diameter larger than the inner diame 
ter of the drill pipe. 

42. An opporotus for logging with a laying tool earth 
for-motion: surrounding a borehole into which a drill pipe is 
inserioble. comprising 

a tubular protection means for protecting the tool 
adopted to have the tool mounted therein. 

mean: for coupling acid protection means to the end of 
the drill pipe in a configuration in which said protec 
tion meonsjbrms on extension to the drill pipe. 

means for mounting the tool within the protection 
means. and 

means for moving the tool through the borehole 
43. The apparatus of claim 42. wherein the tool is releas 

obly rnountd within said protection means and further 
comprising means for diplocing the tool beyond the protec 
tion means into the borehole. 

44. The apparatus of claim 43. wherein said displacing 
means comprises an extension member disposed within the 
drill pipe and secured to the tool. and means for applying 
a force to the extension member. 

45. An apparatus for logging eorthformotiirru surround 
ing a borehole. comprising: 
a drill pipe 
stubularprotectionmeanscoupledtotheendofther 

drill pipe for releasably mounting therein, a well 
logging tool. soidproiection meonsforming on exten 
sion at said drill pipe. and having on inner diameter 
larger than that of the drill pipe. means for displacing 
the tool beyond the protection means into the borehole. 
and 

mean: for moving the tool through the borehole. 
O I Q U Q 


