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‘ This invention relates to a method and means for at 
taching overlapping members and is particularly con 
cerned with the joinder of overlapping and inter?tted 
members,‘ one ofvwhich ‘is inserted in the bore of the 

‘*other, by a metallic ring disposed in coinciding grooves 
in the overlapped portions of the joined members, which 
ring is introduced in molten state and allowed to cool and 
“harden therein to form an integral ‘connection between 
the’members. , _ 

This method of attaching overlapped and inter?t-ted 
members has particular application to the joinder of 

7 guide noses, screening noses, ?oat shoes and the like to 
the lower end of ‘a well casing which is lowered into the 
open bore of ‘ a ‘well for cementing pipe in place‘in the 
bore. Such terminal ‘elements are subjected to severe 
impact against irregular and rough surfaces in the well 
bore as the casing is run intothe well bore. The'well 
‘bore'is invariably crooked and‘irregular in contour and 
‘the weight of the casing imposes extreme impact jolts 
against the nose member, attached to the lower end of 
the casing as it strikes such irregular surtaces. Such nose 
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which has integral parts holding the members against 
rotation. ‘ 

A still ‘further object is to provide a connection be 
tween ovenlapped portions of cylindrical members which 
eliminates the need for welding or screw connections. 

Other and further objects of the invention will become 
apparent upon reading the detailed speci?cation herein 
after following, and by referring to the drawing annexed 
hereto. , I ’ 

Although the description and illustration of the method 
and means hereinafter described is particularly concerned 
with connection between a tubular casing section and a 
screening or guide nose used in well cementing or treat 
ing operations, it will be understood that such is merely 
illustrative and is not intended to con?ne-the use of the 
method to the particular disclosure. It will be obvious 
that such method can be used to join-any two overlapping 
and inter?tting cylindrical elements and would be advan 
tageous in the joinder of any two overlapped'members 
wherein one member is inserted in a bore provided in 
the other member. - 

For instance it could be employed to connect two tubu 
’ lar par-ts wherein one part is inserted in the bore of the 

25 
other, or it could be employed to connect a solid cylindri 
cal member ‘inserted in the bore of a tubular member or 
"a recess formed in the end of another solid‘member. 

, In the drawing FIGURE ‘1 is a sectionalized, eleva 
' tional view of the lower end of ‘a tubular member, such 
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members are customarily attached to the lower end'sec- ‘ 

' tion of easing by means of screws or pins inserted through 
‘ the casing and a telescoped ?ange on the nose member, 
‘ or by means of welding. Much dit?cul-ty has been ‘en 
countered by reason of the ‘screws or welding being 
broken by impact shock. It is often di?icult to weld such 
shoes to the casing string because of the‘ inaccessible posi 
tion of the joints. In the case of a ?oat shoe‘the attaching 
?ange thereof is often inserted some distance into ‘the 
end casing section where it is not easily accessiblelfor 
welding or other attachment. ‘ ‘ _ ‘ 

Another difficulty encountered in the attachment of 
‘such members to the lower casing section results from 
the fact that a?ter the casing string is run and cemented 
‘in place, it‘ is necessary to drill through the guide nose, 
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screening nose or'?oat shoe, in order to open up the pro- ' 
ducing formation.v In many instances ‘the nose member 
or ?oat‘sh‘oe becomes disengaged from the casing by 
reason of the rupture of the screws or welds holding them 
"thereto, causing such member to rotate with the drill ‘bit 
so that it cannot be easily drilled up. 

- ‘ ‘ The improvement constituting the subject matter of " invention provides a‘ secure connection between ‘the guide 

nose, screening nose or ?oat shoe, and the lower casing 
section, so that it is not easily broken by impact shock I 
and so that such member will not become disengaged 
from the casing and rotate relative thereto when it is 
drilled up. It also provides a connection which is easy 
‘to apply and‘ uniformly distributed between the joined 
members. It provides a joint which is stronger than either 

, of the metallic members which‘it joins so that such me 
tallic members will break before the joint. 

‘It is therefore a primary object of the invention to 
provide a method and apparatus for securely connecting 

‘overlapping cylindrical‘membe‘rs which will more securely 
hold the members together against longitudinahyrbta 

, ‘tional ‘or lateral movement with reference to each other. 
Another object is to provide a metallic ring connec 

tion between coinciding grooves in overlapped portions of 
joined cylindrical members which not only ‘holds the 
members against relative longitudinal movement but 
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' as a casing section or a sub to be attached to the lower 
end of a well pipe, and a screening or ‘guide nose in posi 
tion to be joined together by the methodv hereinafter 
described. ' , 

FIGURE 11 is a cross-sectional, elevational view of the 
~ tubular member and screening nose ‘after being telescoped 
and overlapped, ‘and after holes have been drilled ‘through 
the side wall of‘the tubular member to communicate 
with the~coinciding grooves in the overlapped portions. 
FIGURE III is across-sectional plan "view taken on 

the ‘line III—III of FIGURE 11. ' ' ' _ _ 

FIGURE IV ‘is’ a cross-sectional view ‘through the nose 
‘and tubular member illustrating the methodof; pouring 
molten metal through the holes in the side ‘Wall of the 
tubular member to be distributed in the coinciding 

" grooves in the nose and tubular section. ' ' 

FIGIURE V is a cross-sectional, elevational view of the 
,joined nose and tubular member after the molten, me 
_ tallic material, hasbeenapplied in the coinciding grooves 
and has become solidi?ed therein to provide a joinder 
thercbetween. ' 

FIGURE V1 is a cross~sectional plan view taken on 
‘ fthe line VI—-VI of FIGURE-‘V. 
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‘ In, the drawing ‘numeral references are employed 'to 
designate the various parts shown, and like numerals 
designate like parts throughout the various ?gures of the 
drawing. _ . .. . ‘i 

The numeral 1 indicates a tubular _ pipe‘v section 
- which may be attached to the lower end section of a cas 

' of steel. 

ing or’ other pipe string. The member 1 is usually made 
The numeral 2 indicates’ a guide andscreen 

ing nose to be attached‘ tothe lower end of_ the tubular 
section 1. The screening nose 2 is preferably made of 
aluminum alloy or other easily drillable material which 
:may be drilled up by the drill bit after the casing" string 
‘has been run and set by cementing it to the wall of the 
well bore. , v j , “ . 

, vAn annular groove 3 is formed'on the inner side of the 
lower end of the tubular section 1, and an external annu 

' lar groove 4 is formed on the outer side of the reduced 
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extension 5 of the screening nose 2._ A tapered surface 6 
is provided aboutthe lower end of the tubular section 1 
which is complementary to a tapered'surface 7 on‘the 
‘guide shoe 2. 
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The guide and screening shoe 2 includes an outer coni 
cal surface 8 which has apertures 9 through the wall 
thereof so that well ?uid may circulate through such 
apertures from and to the casing to permit the casing 
to be ?oated into a solumn of ?uid in the well bore. 

After the tubular section 1 and guide nose 2 have 
been provided with the coinciding grooves 3 and 4, the 
reduced extension 5 is press ?tted into the lower end of 
the tubular section 1 so that the ‘grooves 3 and 4 are in 
coinciding relationship when the shoulders 6 and 7 are 
engaged as shown in FIGURE II. 
A plurality of holes 10 are then drilled through the 

Wall of the tubular section 1, at spaced intervals there 
about, to communicate with the coinciding grooves 3 and 
4. At the same time that holes 10 are drilled, recesses 
11 are formed by the drill in the bottom of the groove 4. 

After the holes 10 have been drilled and the recesses 
11 have been so provided, the assembled tubular section 1 
and shoe 2 are placed upon a suitable jig (not shown) in 
horizontal position. Molten metal, indicated at 12, is 
then poured from a receptacle 13 into a hole 10 which 
faces upwardly. The molten metal ?ows downwardly into 
the lower side of the coinciding grooves as shown in 
FIGURE IV. After a quantity of such molten metal 
has been poured through the upwardly facing hole 10 
the joined tubular section 1 and nose 2 are rotated to 
bring another hole to the upper side. Stoppers 14 are 
placed in the holes 10 at the side and on the bottom of 
the assembly in order to retain the molten metal in the 
channel formed by the coinciding grooves 3 and 4. This 
procedure is repeated until the coinciding lgrooves 3 and 
4 are tilled with molten material. The molten material 
is allowed to cool and solidify thereby providing a metallic 
ring 15 which is, in effect, integral with the tubular sec 
tion 1 and shoe 2 forming an integral metallurgical bond 
between these members. When the stoppers 14 are re 
moved the recesses left thereby may be ?lled with weld 
ing to completely ?ll the holes, as shown in FIGURE V. 
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‘It will be noted that the material of the metal ring 15 2 
also ?ows intothe recesses 11, providing integral pin 
connections, indicated at 17, between the shoe 2 and the 
ring 15. The pins 17 support and provide anchors be 
tween the ring and the shoe 2 to prevent the shoe from 
breaking loose from the ring under torque. 

It will thus be seen that there has been provided an 
integral ring joint between the joined members 1 and 2, 
thereby providing a connection which is not easily broken 
and which will positively prevent the shoe 2 from break 
ing loose and rotating with reference to the casing sec 
tion 1, when it is drilled out. 
The molten material 12 should preferably be of alumi 

num alloy so that it is also easily drillable. However, it 
will be understood that any type of molten metallic mate 
rial could be employed to form the ring 15. Further 
more it is not necessary that the nose 2 be made of 
aluminum alloy. The joined members may be of any 
metallic material which would integrally join with the 
metallic ring when it is cooled and solidi?ed. 

I claim: 
1. A method of joining overlapped members, at least 

one of which has a hollow bore, comprising the steps of: 
Forming an annular groove on the inner side of the 
hollow bore of one member; forming an annular groove 
about the outer surface of the other member; inserting 
the second named member in the bore of the ?rst named 
member in position so that the grooves coincide; form 
ing a plurality of holes at approximately equally spaced 
intervals through the wall of the ?rst named member to 
communicate with the grooves; introducing molten metal 
lic material through said holes into the grooves, allowing 
the molten material to cool and solidify to form an in 
tegral metallurgical bond between the members; and ?ll 
ing the portions of the holes which are not ?lled with 
the molten material with welding material after the 
molten material has cooled and solidi?ed. 
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2. The method of joining a hollow nOSe member of 
aluminum alloy to a tubular aluminum alloy member 
comprising the steps of forming an annular ‘groove about 
the inner side of the tubular member; forming a re 
duced extension on the hollow nose member; forming an 
annular groove about the reduced extension; inserting 
the reduced extension into the tubular member in posi 
tion so that the grooves coincide; forming a plurality of 
holes spaced at approximately equally spaced intervals 
through the wall of the tubular member communicating 
with the grooves; introducing molten metal material 
through the holes into the grooves; and allowing the 
molten material to cool and solidify to form an integral 
metallurgical bond between the tubular member and the 
nose member. 

3. The method of joining a hollow nose member to a 
tubular member comprising the steps of forming an annu~ 
lar ‘groove about the inner side of the tubular member; 
forming a reduced extension on the hollow nose mem 
ber; forming an annular ‘groove about the reduced exten 
sion; inserting the reduced extension with a pressed ?t 
into the tubular member in position so that the grooves 
coincide; forming a plurality of holes spaced at approxi 
mately equally spaced intervals through the wall of the 
tubular member communicating with the grooves; intro 
ducing molten metal material through the holes into the 
grooves; and allowing the molten material to cool and 
solidify to form an integral metallurgical bond between 
the tubular member and the nose member. 

4. The method of joining a hollow nose member to a 
tubular member comprising the steps of forming an annu 
lar ‘groove about the inner side of the tubular member; 
‘forming a reduced extension on the hollow nose member; 
{forming an annular groove about the reduced extension; 
forming complementary beveled shoulders on the end of 
the tubular member and on the end of the nose member; 
inserting the reduced extension into the tubular member 
in position so that the grooves coincide and the beveled 
shoulders are in contact; forming a plurality of holes at 
approximately equally spaced intervals through the wall 
of the tubular member communicating with the grooves; 
introducing molten metal material through the holes into 
the grooves; and allowing the molten material to cool 
and solidify to form an integral metallurgical bond be 
tween the tubular member and the nose member. 

5. -A method of joining overlapped members, at least 
one of which has a hollow bore, comprising the steps of: 
Forming an annular groove on the inner side of the 
hollow bore of one member; forming an annular groove 
about the outer surface of the other member; inserting 
the second named member in the bore of the ?rst named 
member in position so that the grooves coincide; form 
ing a plurality of holes at approximately equally spaced 
intervals through the wall of the ?rst named member to 
communicate with the grooves; introducing molten metal 
lic material through said holes into the grooves; and 

- allowing the molten material to cool and solidify to form 
an integral metallurgical bond between the members. 
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