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57 ABSTRACT 

An apparatus for securing one or more small diameter 
conduits to a larger diameter tubing string in an oil well 
and comprising a metal band encircling the tubing 
string and the conduit with a wedge-type lock for secur 
ing the opposite ends of the band together thereby se 
curing the conduit to the tubing string. One or more 
conduit receiving corrugations are formed in the band. 
In one form, the apparatus includes a rubber liner inter 
posed between the band and the tubing string. In an 
other form, dimples are formed in the band to engage 
the tubing string. In yet another form, the band is di 
vided into two segments connected by a hinge. In still 
another form, two separate band segments are con 
nected by two wedge-type locks. 

13 Claims, 18 Drawing Figures 
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APPARATUS FOR SECURING SMALL DIAMETER 
CONDUET TO A LARGER DIAMETER TUBING 

STRING OR THE LIKE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to improvements in 

tubing clamps, and more particularly, but not by way 
of limitation, to clamps for securing one or more small 
diameter conduits to a larger diameter tubing string for 
positioning down hole in an oil well in a turbulent envi 
Ironment. 

2. Description of the Prior Art 
In the oil industry it is often necessary to attach small 

diameter tubing or control cables to a regular string of 
tubing which is run to some depth in either a hole or a 
casing placed in a hole in an oil well. The purpose of 
these small diameter tubing strings or control cables is 
to provide a conduit through which an operator or con 
trol system can activate valves or pumps which are 
down hole some great distance. 

In the past, known forms of clamps have proved in 
sufficient in strength to withstand the drag or strain im 
posed on them as the tubing strings were lowered into 
or raised from an oil well. In many cases when two or 
more tubing strings are emplaced in the casing of an oil 
well, the movement of one tubing string relative to an 
other often causes the clamps on adjacent tubing 
strings to inadvertently engage one another thereby 
causing breakage, stretching or other damage to the 
conduits secured thereby to the tubing strings. Such 
damage often requires that the entire tubing string car 
rying the damaged conduit be pulled from the oil well 
to repair the damage. 

SUMMARY OF THE INVENTION 

The present invention contemplates a novel appara 
tus for securing small diameter conduit to a larger di 
ameter tubing string or the like comprising a band hav 
ing a first end and a second end and encircling and tub 
ing string with the first end adjacent to the second end 
thereof. First connecting means is formed on the first 
end of the band for connecting the first end to the sec 
ond end of said band; and second connecting means is 
formed on the second end of the band for connecting 
the second end to the first end of the band. Locking 
means engageable with the first and second connecting 
means is provided for urging the first and second con 
necting means relatively together and locking the band 
securely to the tubing string. Conduit receiving means 
is formed in the band for receiving the conduit between 
the band and tubing string whereby the conduit is se 
cured to the tubing string when the locking means is 
locking "he band securely to the tubing string. 
An object of the present invention is to provide an 

apparatus for securing small diameter conduit to a 
larger diameter tubing string for emplacement down 
hole in an oil well. 
Another object of the present invention is to provide 

an apparatus for securing small diameter conduit to a 
larger diameter tubing string which has sufficient 
strength to withstand drag or strain as the tubing string 
is raised or lowered in an oil well. 
A further object of the present invention is to provide 

an apparatus for securing small diameter conduit to a 
larger diameter tubing string which may be readily in 
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2 
stalled or removed from the tubing string with a mini 
mum of manual effort. 
A still further object of the present invention is to 

provide an apparatus for securing a small diameter con 
duit to a larger diameter tubing string which minimizes 
the possiblity of the apparatus interfering with or being 
interfered with by adjacent tubing strings in a common 
oil well casing environment. 
Another object of the present invention is to provide 

an apparatus for securing small diameter conduit to a 
larger diameter tubing string which is economical in 
construction and operation. 
Other objects and advantages of the present inven 

tion will be evident from the following detailed descrip 
tion when read in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an elevational view illustrating two tubing 

strings disposed in a common oil well casing and show 
ing conduits secured thereto, portions of the casing 
being broken away for clarity of presentation. 
FIG. 2 is a diagrammatical elevational view of a tub 

ing string with a conduit secured thereto while being 
continuously fed by a storage reel. > 

FIG. 3 is a front elevational view of the present inven 
tion installed on a tubing string. 
FIG. 4 is a cross-sectional view of the apparatus of 

FIG. 3 taken along line 4-4 of FIG. 3. 
FIG. 5 is a front elevational view of the locking pin 

of FIG, 3. 
FIG. 6 is an end view of the locking pin of FIG. 5 

taken along line 6-6 of FIG. 5. 
FIG. 7 is a cross-sectional view of the locking pin of 

FIG. 5 taken along line 7-7 of FIG. 5. 
FIG. 8 is a front elevational view of another embodi 

ment of the present invention installed on a tubing 
string. 
FIG. 9 is a cross-sectional view of the embodiment of 

FIG. 8 taken along line 9-9 of FIG. 8. 
FIG. i0 is a partial cross-sectional view similar to 

FIG. 4 and illustrating yet another embodiment of the 
present invention. 
FIG. 11 is a cross-sectional view similar to FIG. 4 and 

illustrating still another embodiment of the present in 
vention. 

FIG. 12 is a front elevational view of another embodi 
ent of the present invention. 
FIG. 13 is a cross-sectional view similar to FIG.9 and 

illustrating yet another embodiment of the present in 
vention. . . . 

FIG. 14 is a front elevational view of still another em 
bodiment of the present invention. 
FIG. 15 is a rear elevational view of another embodi 

ment of the present invention. 
FIG. 16 is a partial cross-sectional view taken along 

line 16-6 of FIG. S. 
FIG. 17 is a front elevational view of another embodi 

ment of the present invention installed on a tubing 
string, S. 

FIG. 18 is a cross-sectional view of the embodiment 
of FIG. 17 taken along line 18-18 of FIG. 17. 

DESCRIPTION OF THE PREFERRED 
EMBODEMENTS 

Referring now to the drawings and to FIGS. 1, 2, 3, 
and 4 in particular, the apparatus of the present inven 
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tion is generally designated by the reference character 
20. FIG. illustrates the installation of a plurality of ap 
paratus 20 on a pair of tubing strings 22 which extend 
downwardly into an oil well 24 in the ground 26. The 
tubing strings 22 are shown encircled by a casing 28, 
the lower portion of which is shown broken away for 
clarity of presentation. Each tubing string 22 comprises 
one or more tubes 30 of convenient length and conven 
tional construction which are connected end to end by 
means of a conventional tubing joint 32. 
A control device 34 is shown in FIG. 1 installed on 

the lowermost tube 30 of each tubing string 22 and may 
be a valve, pump or storm choke or the like as may be 
required. A conduit 36 extends from a point above the 
oil well opening downwardly along each tubing string 
22 to a point of connection with a respective control 
device 34. The conduit 36 may be in the form of copper 
tubing or the like to provide a hydraulic connection to 
the control device if desired. The conduit 36 may also 
be in the form of an electrical conductor for providing 
electrical actuation to the control device 34 from a 
source above the ground. As may be seen in FIG. 
each conduit 36 is preferably secured to the respective 
tubing string 22 by an apparatus 20 above and below 
each tubing joint 32. 
FIGS. 3 and 4 illustrate the apparatus 20 installed on 

a tube 30 of a tubing string 22. The apparatus 20 com 
prises a metallic band 38, preferably formed of rela 
tively thin gauge sheet steel, which encircles the tube 
30. A pair of corrugations or grooves 40 are formed in 
the band 38 and are aligned parallel to the longitudinal 
axis of the tube 30. Each corrugation 40 is sized and 
shaped to receive a conduit 36 between the band 38 
and the outer periphery 42 of the tube 30. A liner 44 
is interposed between the band 38 and the outer pe 
riphery 42 of the tube 30 and the conduit 36 and is 
preferably formed of an elastomeric material such as 
rubber or some other appropriate synthetic resin. The 
liner 44 may be applied to the band 38 by a process 
such as dip-coating, or may be in the form of a separate 
sleeve sized to encircle the tube 30 and each conduit 
36 as shown in FIG. 4. 
Lugs 46, 48, 50 and 52 are fixedly secured in space 

relation along the first end portion 54 of the band 38. 
Lugs 56, 58, 60, and 62 are fixedly secured in spaced 
relation along the second end portion 64 of the band 
38. A first keeper plate 66 is fixedly secured to the first 
end portion 54 of the band 38 and to the lugs 46 and 
48 by means of four rivets 68. A second keeper plate 
70 is fixedly secured to the first end portion 54 of the 
band 38 and to the lugs 50 and 52 by means of four riv 
ets 68. A third keeper plate 72 is fixedly secured to the 
second end portion 64 of the band 38 by means of four 
rivets 68. A fourth keeper plate 74 is fixedly secured to 
the second end portion 64 of the band 38 by means of 
four rivets 68. As shown in FIG. 4, the rivets 68 typi 
cally extend through the respective keeper plate 74, the 
U-shaped end portion 64 of the band 38, the lug 60, 
and a reinforcing backing plate 76. It will be readily un 
derstood by one skilled in the art that this method of 
construction is typical for each of the above-mentioned 
lugs and keeper plates and therefore need not be ex 
plained in detail for each lug. 
A pair of identically shaped locking pins or keys 78 

and 80 are utilized to secure the apparatus 20 rigidly to 
the tube 30. FIGS. 5, 6 and 7 illustrate in detail the con 
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4. 
is identical to the locking pin 80. The locking pins 78 
and 80 each comprise a U-shaped stamped steel mem 
ber having a head portion 82 with an aperture 84 
formed therein and legs 86 and 88 extending down 
wardly from the head portion 82 as viewed in FIG. 5. 
The inner portions 90 and 92 of the legs 86 and 88 re 
spectively are angled upwardly and slightly inwardly 
toward one another as viewed in FIG. 5. An inwardly 
extending lip. 94 is formed on the inner surface 90 for 
purposes which will be described hereinafter. It will be 
observed that the angular relationship described for the 
surfaces 90 and 92 is substantially identical to the angu 
lar orientation of the previously described lugs which 
are secured to the opposite end portions of the band 
38. 

Referring again to FIGS. 3 and 4, when installed on 
the apparatus 20 the inner surface 90 of the lockingpin 
78 engages the lugs 46 and 48 thereby urging them and 
the first end portion 54 of the band 38 to the right as 
viewed in FIG. 3. The inner surface 92 of the locking 
pin 78 engages the lugs 60 and 62 thereby urging them 
and the second end portion 64 of the band 38 to the left 
as viewed in FIG. 3. Likewise, the inner surface 90 of 
the locking pin 80 engages the lugs 56 and 58 and urges 
them, and the second end portion 64 of the band 38, 
to the left as viewed in FIG.3, while the inner surface 
92 engages the lugs 50 and 52 and urges them and the 
first end portion 64 of the band 38 to the right. It will 
be readily apparent that the locking pin 78 is placed in 
proper position by sliding it downwardly to progres 
sively engage the lugs 46,48, 60 and 62, while the lock 
ing pin 80 is moved upwardly to engage the lugs 50, 52, 
56 and 58. When the locking pins 78 and 80 are each 
fully seated and the apparatus 20 is securely fastened 
to the tube 30, as shown in FIG. 3, the lip 94 of the 
locking pin 78 engages the lug 46 while the lip 94 of the 
locking pin 80 engages the lug 56 thereby securely re 
taining the lugs 78 and 80 in proper position. 
The apertures 84 formed in the locking pins 78 and 

80 are provided to facilitate the extraction of the lock 
ing pins for removal of the apparatus 20 from the tube 
30. The head portion 82 of each locking pin is prefera 
bly provided with a rounded contour as shown in FIGS. 
5, 6 and 7 to provide a smooth blending of the surface 
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of the outer periphery 42 of the tube 30 into the appa 
ratus 20 to minimize interference with adjacent tubing 
strings within the oil well. The rounded shape of the 
legs 86 and 88, as shown in FIGS. 6 and 7, provides this 
same feature while, in addition, increasing the strength 
of the locking pins. 

It should also be noted that the positioning of the cor 
rugations 40 in the band 38, as best shown in FIG. 4, 
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struction of the locking pin 78 which, as noted above, 

provides optimum smoothness of contour between the 
band 38 and the legs 86 and 88 of the locking pins 78 
and 80. It may, however, be desirable, in certain appli 
cations, to position corrugations elsewhere in the band 
38 or to provide one or more corrugations in addition 
to those shown in FIGS. 3 and 4. 

OPERATION OF THE EMBODIMENT OF FIGs. 3, 4, 
5, 6 AND 7 

Typically, the apparatus 20 is installed when a tubing 
string 22 is to be emplaced in an oil well as shown in 
FIG. 1. One end of each conduit 36 is connected to a 
respective control device 34, such as a storm choke. A 
band 38 is then placed around the tube 30 and over the 
conduits 36 with the liner 44 separating the band 38 
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therefrom. The locking pin 78 is then slid downwardly 
over the lugs 46, 48, 60 and 62 while the locking pin 
80 is slide upwardly over lugs 50, 52, 56 and 58. The 
locking pins 78 and 80 are then forced together by ap 
propriate means thereby drawing the first end portion 
54 and the second portion 64 of the band 38 together 
by wedging action thereby clamping the band 38 about 
the tube 30 and the conduits 36. 
Each conduit 36 may be stored on a suitable storage 

reel 96, as shown in FIG. 2, which dispenses additional 
lengths of conduit 36 as each tube 30 of the tubing 
string 22 is emplaced in the oil well. As each new length 
of tube 30 is secured to the tube 30 next below, the 
conduits 36 are preferably secured to the tubing string 
22 by an apparatus 20 just below the tubing joint 32 
and just above the tubing joint 32 as shown in FIG. 2. 
This procedure is followed for each successive tubing 
joint 32 as the tubing string 22 is lowered down hole. 
In the event that one or more of the corugations 40 will 
not be utilized to secure a conduit 36, the upper and 
lower portions of the corrugations 40 may be flattened 
against the tube 30 to minimize the possibility of inter 
ference with adjacent tubing strings 22. 
Upon removal of a tubing string 22 the two apparatus 

20 installed on each side of a tubing joint 32 are both 
removed before the tubing joint 32 is separated for re 
moval of the uppermost tube 30. The removal of each 
apparatus 20 is accomplished by pulling the locking 
pins 78 and 80 apart by appropriate means thereby re 
leasing the lugs 46, 48, 50, 52, 56,58, 60 and 62 thus 
releasing the band 38 which may then be removed from 
the tube 30 along with the liner 44. The conduits 36 are 
conveniently stored on appropriate storage reels 96 as 
the tubing string 22 is withdrawn from the oil well. 

In the preferred form, the apparatus of the present 
invention would be utilized to clamp from one to four 
conduits to a tubing string, however, it will be readily 
apparent to one skilled in the art that virtually any 
number of conduits may be clamped by the apparatus 
within reasonable limits of tubing and conduit diame 
ters. It will further be readily apparent that the appara 
tus of the present invention is suitable for securing 
other items to a tubing string such as patches probes, 
instruments, electrodes, explosive charges, etc. 

It should be further noted that the apparatus of the 

assembly of various structures wherein it is desirable to 
secure a relatively small diameter rod, such as a cross 
brace, to a larger diameter tube or the like. 
DESCRIPTION OF THE EMBODIMENT OF FIGS. s 

AND 9 
Referring now to FIGS. 8 and 9, there is shown an 

other embodiment of the present invention which is 
generally designated by the reference character 100. 
The apparatus 100 is installed on a tube 30 of a tubing 
string 22 and preferably comprises a metallic band 102, 
preferably formed of relatively thin guage sheet steel, 
which encircles the tube 30. A liner 104 is interposed 
between the band 102 and the outer periphery 42 of 
the tube 30 and the conduits 36, and is preferably 
formed of an elastomeric material such as rubber or 
some other suitable synthetic resin. The liner 104 may 
be applied to the band 102 by a process such as dip 
coating, or may be in the form of a separate sleeve sized 
to encircle the tube 30 and each conduit 36 as shown 
in FIG. 9. As also shown in FIG.9, the band 102 is suit 
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6 
ably formed at 106 and 108 to securely receive the re 
spective conduits 36 with the liner 104 interposed 
therebetween. 
A first locking bracket 110 is fixedly fixed secured to 

the first end portion 12 of the band 102 by means of 
four rivets i4. The rivets 114 extend through the first 
locking bracket 10, the first end portion 112 of the 
band 102 and a spacer 116. Similarly, a second locking 
racket 118 is fixedly secured to the second end portion 
120 of the band 102 by means of four rivets 122. The 
rivets 122 extend through the second locking bracket 
118, the second end portion 120 of the band 102, and 
a spacer i24. 
The first locking bracket 10 includes pin-engaging 

loops 126, 128, and 130. The second locking bracket 
i8 includes pin-engaging loops 132, 134 and 136 

which mesh with the pin-engaging loops of the first 
locking bracket 10. 
A locking pin or key 138, comprising a head portion 

i40 with an aperture 142 formed therein and a tapered 
leg 144 extending from the head portion 140, is utilized 
to lock the apparatus 100 to the tube 30. When prop 
erly installed, the leg 144 of the locking pin 138 ex 
tends downwardly through the pin-engaging loops 132, 
126, 134, 28, 136 and 130. The edges 146 and 148 of 
the tapered leg 44 are tapered upwardly and out 
wardly as viewed in FIG. 8. It is, therefore, readily ap 
parent that as the locking pin 138 is inserted down 
wardly through the above-mentioned pin-engaging 
loops, the first and second end portions 112 and 120 of 
the bond 102 are drawn together by wedging action 
thereby rigidly securing the apparatus 100 to the tube 
30. When the locking pin 138 is fully inserted into the 
pin-engaging loops, an outwardly extending lip 150, 
formed on the edge 148 of the leg 144, engages the 
lower portion of pin-engaging loop 126 thereby releasi 
bly securing the lockingpin 138 in proper locking posi 
tion. 

It will be readily apparent to one skilled in the art that 
the inner portions of the pin-engaging loops of the ap 
paratus 100 will be preferably formed along a line sub 
stantially conforming to the taper of the respective 
edge of the leg 144 against which they will bear. It is 
also preferable that the head portion 140 of the locking 
pin 138 be shaped with a rounded contour to provide 
a smooth blending of the surface of the outer periphery 
42 of the tube 30 into the apparatus 100 to minimize 
interference with adjacent tubing strings within the oil 
well during removal or insertion thereof. It should also 
be noted that the shape of the band 102 at 106 and 108 
provides optimum smoothness of contour between the 
band 102 and the remainder of the apparatus 100 in 
cluding the locking pin 138. . . . . . 

OPERATION OF THE EMBODIMENT OF FIGS. 8 
AND 9. 

The operation of the apparatus 100 is substantially 
identical to that described for the apparatus 20 with the 
exception that after the band 102 is positioned around 
the tube 30 and the conduits, 36 with the liner 104 in 
terposed therebetween, the single locking pin 138 is 
forced downwardly into the pin-engaging loops formed 
on the first locking bracket 110 and the secondlocking 
bracket 118 to draw the band 102 into rigid engage 
ment with the tube 30 by wedging action thereby secur 
ing the conduits 36 to the tube 30. 
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DESCRIPTION OF THE EMBODIMENT OF FIG. O. 
FIG. 10 illustrates another embodiment of the pres 

ent invention in which the apparatus 20 as shown in 
FIG. 4 is slightly modified and is generally designated 
by the reference character 20a. The apparatus 20a is 
substantially identical to the apparatus 20 except that 
it is adapted to accommodate two additional conduits 
36 and is provided with a hinge connection 52 in the 
slightly modified band 38a for facilitating the installa 
tion of the apparatus 20a on a tube 30 of a tubing string 
22. 
The band 38a has a first hinge portion 154 and a sec 

ond hinge portion 156 formed thereon. The hinge por 
tions 54 and 56 are interconnected by a hinge pin 
158 of conventional design. The first hinge portion 154 
comprises a plurality of hinge loops which extend 
around the hinge pin 158 at spaced intervals, the hinge 
loops 160 being fixedly secured to the bond 38a by 
means of a plurality of rivets 162 (one shown) which 
extend through the band 38a and three spacers 164. 
The second hinge portion 154 comprises a plurality of 
hinge loops 166 which engage the hinge pin 158 in 
spaced relation alternating with the hinge loops 160. 
The hinge loop 166 are rigidly secured to the band 38a 
by means of a plurality of rivets 168 (one shown) which 
extend through the second hinge portion 156 and three 
spacers 70. 
The band 38a is formed at 72 and 74 to receive 

conduits 36 with a slightly modified resilient liner 44a 
between the band 38a and the two additional conduits 
36 to rigidly secure the conduits 36 to the tube 30 when 
the apparatus 20a is installed. 
OPERATION OF THE EMBODIMENT OF FIG. O. 

The operation of the apparatus 20a is substantially 
identical to the operation of the previously described 
apparatus 20 with the exception that the slightly modi 
fied band 38a may be opened by pivoting the band 38a 
about the hinge pin 158 at the hinge 152. It should also 
be noted that the apparatus 20a is capable of simulta 
neously clamping four conduits 36 to a tube 30 of a 
tubing string 22 in the same manner as previously de 
scribed for the apparatus 20. 
DESCRIPTION OF THE EMBODIMENT OF FIG. 1 

The apparatus of FIG. 11 is generally designated by 
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the reference character 20b and comprises components 
substantially identical to those of the apparatus 20 dis-, 
closed in FIGS. 3 and 4. Since the apparatus 20b and 
the apparatus 20 are substantially identical, many of 
the reference characters will be the same. 
The apparatus 20b differs from the previously 

described apparatus 20 in that the previously-described 
band 38 is separated into two band segments 38b and 
38c, each of which extends substantially halfway 
around the tube 30 of a tubing string 22. The band 38b 
has a pair of corrugations 40b formed therein which are 
aligned parallel to the longitudinal axis of the tube 30. 
Likewise, the band segment 38c has a pair of corruga 
tions 40c formed therein which are aligned parallel to 
the longitudinal axis of the tube 30. The corrugations 
40b and 40c are each sized and shaped to receive a con 
duit 36 between the respective band segment 38b and 
38c and the outer periphery 42 of the tube 30. A liner 
segment 44b is interposed between the band segment 
38b and the outer periphery 42 of the tube 30 and the 
conduits 36 which are received in the corrugations 40b. 
A liner segment 44c is interposed between the band 
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8 
segment 38c and the outer periphery 42 of the tube 30 
and the conduits 36 which are received in the corruga 
tions 40c. The liner segments 44b and 44c are prefera 
bly formed of an elastomeric material such as rubber or 
some other appropriate synthetic resin. The liner seg 
ments 44b and 44c may be aPplied to the band seg 
ments 38b and 38c, respectively, by a process such as 
dip-coating, or may be in the form of separate sleeve 
segments sized to partially encircle the tube 30 and 
each conduit 36 as shown in FIG. 11. 
The end portion 54b of band segment 38b and the 

end portion 64c of band segment 38c are intercon 
nected by means of the previously-described locking 
device of the apparatus 20 illustrated in FIGS. 3 and 4. 
Similarly, the end portion 54c of band segment 38c and 
the end portion 64b of band segment 38b are intercon 
nected by means of the previosuly-described locking 
device of apparatus 20 illustrated in FIGS. 3 and 4. 
Since the locking device of apparatus 20 as shown in 
FIGS. 3 and 4 is described in great detail above, it will 
not be described here. 

OPERATION OF THE EMBODIMENT OF FIG. 11 
The operation of the apparatus 20b is substantially as 

described for the apparatus 20 with the exception that 
when applying apparatus 20b, the two band segments 
38b and 38c are simultaneously positioned on the tube 
30 with the conduits 36 disposed in the corrugations 
40b and 40c with the liner segments 44b and 44c 
interposed between the respective band segments 38b 
and 38c and the outer periphery 42 of the tube 30 and 
the conduits 36. The end portions 54b and 64c and the 
end portions 54c and 64b of the band segments 38b and 
38c are then secured together by means of the two sets 
of locking pins 78 and 80 in a manner identical to that 
described above for the apparatus 20. It is readily ap 
parent that the apparatus 20b is capable of securing up 
to four conduits 36 to a tube 30 of a tubing string 22. 

DESCRIPTION OF THE EMBODIMENT OF FIG, 12 

Referring now to FIG. 12, another embodiment of 
the present invention is shown which is generally desig 
nated by the reference character 180. The apparatus 
180 is installed on a tube 30 of a tubing string 22 and 
preferably comprises a metallic band 182, preferably 
formed of relatively thin gauge sheet steel, which encir 
cles the tube 30. A liner 184 is interposed between the 
band 182 and the outer periphery 42 of the tube 30 and 
the conduits 36, and is preferably formed of an elasto 
meric material such as rubber or some other suitable 
synthetic resin. The liner 184 may be applied to the 
band 182 by a process such as dip-coating, or may be 
in the form of a separate sleeve sized to encircle the 
tube 30 at each conduit 36 carried by the tube 30. The 
band 182 is suitably formed at 186 and 188 to securely 
receive the respective conduits 36 with the liner 184 
interposed therebetween. 
A first locking bracket 190 is fixedly secured to the 

first end portion 192 of the band 182 by means of four 
rivets 194. The rivets 194 extend through the first lock 
ing bracket 190, the first end portion 192 of the band 
182, and a spacer 196. Similarly, a second locking 
bracket 198 is fixedly secured to the second end por 
tion 200 of the band 182 by means of four rivets 202. 
The rivets 202 extend through the second locking 
bracket 198, the second end portion 200 of the band 
182, and a spacer 204. 
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The first locking bracket 190 includes pin-engaging 
loops 206, 208 and 20. The second locking bracket 
198 includes pin-engaging loops 212, 214 and 216 
which mesh with the pin-engaging loops of the first 
locking bracket 190. 
A pair of identically shaped locking pins or keys 218 

and 220 are utilized to secure the apparatus 180 rigidly 
to the tube 30. Each of the locking pins 218 and 220 
comprises a head portion 222 with an aperture 224 
formed therein and a tapered leg 226 which extends 
from the head portion 222. When properly installed, 
the leg 226 of the locking pin 218 extends downwardly 
through the pin-engaging loops 212, 206, and 24, and 
the leg 226 of the locking pin 220 extends upwardly 
through the pin-engaging loops 210, 216, and 208. The 
edges 228 and 230 of each tapered leg 226 are tapered 
slightly inwardly as they extend away from the head 
portion 222 of each locking pin 218 and 220. It is, 
therefore, readily apparent that as the locking pin 218 
is inserted downwardly, and the locking pin 220 is in 
serted upwardly, through the above-mentioned pin 
engaging loops, the first and second end portions 192 
and 200 of the band 182 are drawn together by wedg 
ing action thereby rigidly securing the apparatus 180 to 
the tube 30. When the locking pin 218 is fully inserted 
into the pin-engaging loops, an outwardly extending lip 
232 formed on the edge 230 of the leg 226 engages the 
lower portion of the pin-engaging loop 206 thereby 
releasibly securing the locking pin 218 in proper lock 
ing position. Similarly, when lockingpin 220 is fully in 
serted into the pin-engaging loops, the outwardly ex 
tending lip 232 formed on the edge 230 of the leg 226 
engages the upper portion of pin-engaging loop 216 
thereby releasibly securing the locking pin 220 in 
proper locking position. 

It will be readily apparent to one skilled in the art that 
the inner portions of the pin-engaging loops of the ap 
paratus 180 will be preferably formed along a line sub 
stantially conforming to the taper of the respective 
edge of the leg. 226 against which each will bear. It is 
also preferable that the head portion 222 of each lock 
ing pin 218 and 220 be shaped with a rounded contour 
to provide a smooth blending of the surface of the outer 
periphery 42 of the tube 30 into the apparatus 180 to 
minimize interference with adjacent tubing strings 
within the oil well during removal or insertion thereof. 
It should be also noted that the shape of the band 182 
at 186 and 188 provides optimum smoothness of con 
tour between the band 182 and the remainder of the 
apparatus 180 including the locking pins 218 and 220. 
OPERATION OF THE EMBODIMENT OF FIG. 12 
The operation of the apparatus 180 is substantially 

identical to that described for the apparatus 20 with the 
exception that after the band 182 is positioned around 
the tube 30 and the conduits 36 with the liner 184 in 
terposed therebetween, the locking pins 218 and 220 
are forced respectively downwardly and upwardly into 
the pin-engaging loops formed on the first and second 
locking brackets 190 and 198 to draw the band 182 
into rigid engagement with the tube 30 by wedging ac 
tion thereby securing the conduits 36 to the tube 30. 
DESCRIPTION OF THE EMBODIMENT OF FIG. 13 
The apparatus of FIG. 13 is generally designated by 

the reference character 180a and comprises compo 
nents substantially identical to those of the apparatus 
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180 disclosed in FIG. i2. Since the apparatus 180a and 
the apparatus 180 are substantially identical, many of 
the reference characters will be the same. 
The apparatus 180a differs from the previously 

described apparatus 180 in that the previously 
described band 182 is separated into two band seg 
ments 82a and 182b, each of which extends substan 
tially halfway around the tube 30 of the tubing string 
22. The band 182a is formed at 186a and 88a to re 
ceive a conduit 36 at each point between the band seg 
ment 182a and the outer periphery 42 of the tube 30. 
Similarly, the band segment 182b is formed at 186b and 
188b to receive a conduit 36 at each point between the 
band segment 182b and the outer periphery 42 of the 
tube 30. A liner segment 184a is interposed between 
the band segment 182a and the outer periphery 42 of 
the tube 30 and conduits 36 which are received respec 
tively at 186a and 188a. A liner segment 84b is inter 
posed between the band segment 182b and the outer 
periphery 42 of the tube 30 and the conduits 36 which 
are respectively received at 186b and 188b. The liner 
segments 184a and 184b are preferably formed ef an 
elastomeric material such as rubber or some other ap 
propriate synthetic resin. The liner segments 184a and 
184may be applied to the band segments 182a and 
182b, respectively, by a process such as dip-coating, or 
may be in the form of separate sleeve segments sized to 
partially encircle the tube 30 and each conduit 36 as 
shown. 
The first end portion 192a of the band segment 182a 

and the second end portion 200b of band segment 182b 
are interconnected by means of a locking device identi 
cal to the previously-described locking device illus 
trated in FIG. 12. Similarly, the first end portion 192b 
of band segment i82b and the second end portion 200 
a of band segment 182a are also interconnected by 
means of a locking device identical to the previously 
described locking device as illustrated in FIG. 12. Since 
the locking device of apparatus 180 as shown in FIG. 
12 is described in great detail above, it will not be de 
scribed again here. . . 

OPERATION OF THE EMBODIMENT OF FIG. 13 
The operation of the apparatus 180a is substantially . 

as described for the apparatus 180 with the exception 
that when applying apparatus 180a, the two band seg 
ments 182a and 182b are simultaneously positioned on 
the tube 30 with the conduits 36 disposed within the 
band segments at 186, a, 188b, and 186b, and 188a. 
The liner segments 184a and 184b are interposed be 
tween the respective band segments 182a and 182b and 
the outer periphery 42 of the tube 30 and the conduits 
36. The end portions 192a and 200b, and the end por 
tions 192b and 200a are then secured together by 
means of the legs 226 of the two sets of locking pins 
218 and 220 in a manner identical to that described 
above for the apparatus 180. It is readly apparent that 
the apparatus 180a is capable of securing up to four 
conduits 36 to a tube 30 of a tubing string 22. 
DESCRIPTION OF THE EMBODIMENT OF FIG. 14 

The apparatus of FIG. 14 is generally designated by 
the reference character 180c and comprises compo 
nents identical to those of the apparatus 180 disclosed 
in FIG. 12. Since the apparatus 180c and the apparatus 
180 are substantially identical, many of the reference 
characters will be the same, 
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The apparatus 180c differs from the previously 
described apparatus 180 only in the construction of 
two slightly modified identical locking pins 218c and 
220c. Each of the locking pins 218c and 220c 
comprises a head portion 222c with an aperture 224c 
formed therein and a tapered leg 226c which extends 
from the head portion 222c When properly installed in 
the apparatus 180c, the leg 226c of the locking pin 
28c extends downwardly through the pin-engaging 
loops 212, 206, and 214, and the leg 226c of the lock 
ing pin 220c extends upwardly through the pin 
engaging loops 210, 26, and 208. The edges 228c and 
230c of each tapered leg 226c are tapered slightly in 
wardly as they extend away from 4he head portion 
222c of each locking pin 218c and 220c. 

It is readily apparent that as the locking pin 218c is 
inserted downwardly, and the locking pin 220c is in 
serted upwardly, through the above-mentioned pin 
engaging loops, the first and second end portions 92 
and 200 of the band 182 are drawn together by welding 
action thereby rigidly securing the apparatus 180c to 
the tube 30. When the locking pins 218c and 220c are 
fully inserted into the pin-engaging loops, mutually en 
gageable tongue-and-groove surfaces 234, formed re 
spectively on the end portions 236 of each tapered leg 
226c of each locking pin 218c and 220c releasibly en 
gage the end portions of the locking pins 28c and 220c 
to secure the locking pins in proper position. It is pref 
erable that the head portion 222c of each locking pin 
218c and 220c be shaped with a rounded contour to 
provide a smooth blending of the surface of the outer 
periphery 42 of the tube 30 into the apparatus 180c to 
minimize interference with adjacent tubing strings 
within the oil well during removal or insertion thereof. 
OPERATION OF THE EMBODIMENT OF FIG. 14 
The operation of the apparatus 180c. illustrated in 

FIG. 14 is identical to the operation of the apparatus 
180 illustrated in FIG. 12 and, therefore, need not be 
described in detail again. 
DESCRIPTION OF THE EMBODIENT OF FIGS. 15 

and 16 

FIGS. 15 and 16 illustrate another form of band 240 
suitable for use with any of the aforementioned appara 
tus 20, 100, 20a 20b, 180, 180a, and 180c. In this form, 
the band 240 has formed therein a plurality of dimp'ee 
242 which extend inwardly from the band 240 to en 
gage the outer periphery 42 of a tube. 30 of a tubing 
string 22. As best shown in FIG, 16, the dimples 242 
are preferably formed with a relatively sharp tube 
engaging edge portion 244 to provide maximum fric 
tional contact with the outer periphery 42 of the tube 
30. 
The band 240 is primarily intended to be used with 

out the addition of an elastomeric or synthetic resin 
liner between the band 240 and the outer periphery 42 
of the tube 30. However, in some applications, it may 
be desirable to use the band 240 in combination with 
a resilient liner. 

DESCRIPTION OF THE EMBODIMENT OF FIGS. 
17 AND 8 

Referring now to FIGS. 17 and 18, there is shown an 
other embodiment of the present invention which is 
generally designated by the reference character 250. 
The apparatus 250 is installed on a tube 30 of a tubing 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

2 
string 22 and preferably comprises a metallic band 252, 
preferably formed of relatively thin guage sheet steel, 
which encircles the tube 30. A liner 254 is interposed 
between the band 252 and the outer periphery 42 of 
the tube 30 and the conduits 36, and is preferably 
formed of an elastomeric material such as rubber or 
some other suitable synthetic resin. The liner 254 may 
be applied to the band 252 by a process such as dip 
coating, or may be in the form of a separate sleeve sized 
to encircle the tube 30 and each conduit 36 as shown 
in FIG. 8. As also shown in FIG. 18, the band 252 has 
suitable corrugations formed therein at 256 and 258 to 
securely receive the respective conduits 36 with the 
liner 254 interposed therebetween. 
As shown in FIG. 18, the first end portion 260 of the 

band 252 is suitably bent to form a J-shaped first lock 
ing bracket 262. Similarly, the second end portion 264 
of the band 252 is suitably bent to form a J-shaped sec 
ond locking bracket 266. As shown in FIG. 17, aper 
tures 268 and 270 are formed in the first locking 
bracket 262, while apertures 272 and 274 are formed 
in the second locking bracket 266. 
A pair of identically shaped locking pins or keys 276 

and 278 are utilized to secure the apparatus 250 rigidly 
to the tube 30. The locking pins 276 and 278 each com 
prise a U-shaped stamped steel member having a head 
portion 280 with an aperture 282 formed therein and 
legs 284 and 286 extending from the head portion 280. 
An inwardly extending lip 288 is formed on the inner 
surface of each leg 284 and 286. 
When installed on the apparatus 250, the legs 284 

and 286 of the locking pin 276 are disposed respec 
tively in the first locking bracket 262 and the second 
locking bracket 266. Likewise, the legs 284 and 286 of 
the locking pin 278 are disposed respectively in the sec 
ond locking bracket 266 and the first locking bracket 
262. It will be readily apparent that the locking pin 276 
is placed in proper position by sliding it downwardly 
with the legs 284 and 286 thereof engaging the locking 
brackets 262 and 266 respectively, while the locking 
pin 278 is placed in proper position by sliding it up 
wardly with the legs 284 and 286 thereof engaging the 
second locking bracket 266 and the first locking 
bracket 262 respectively. When the locking pin 276 is 
fully seated in the apparat0s 250, as shown in FIG. 17, 
the lip 288 formed on the leg 284 engages the aperture 
268 in the first locking bracket 262 and the lip 288 on 
the leg 286 engages the aperture 272 in the second 
locking bracket 266. Similarly, when the locking pin 
278 is fully seated, as shown in FIG. 17, the lip 288 on 
the leg 286 engages the aperture 270 in the first locking 
bracket 262 and the lip 288 on the leg 284 engages the 
aperture 274 in the second locking bracket 266. The 
engagement of the apertures 268,270,272, and 274 by 
the lips 288, as described above, securely retains the 
locking pins 276 and 278 in their fully seated positions 
thereby rigidly securing the apparatus 260 to the tube 
30 of the tubing string 22. 
The apertures 282 formed in the locking pins 276 

and 278 are provided to facilitate the extraction of the 
locking pins for removal of the apparatus 250 from the 
tube 30. The head portion 280 of each locking pin is 

65 

preferably provided with a rounded contour to provide 
a smooth blending of the surface of the outer periphery 
42 of the tube 30 into the apparatus 250 to minimize 
interference with adjacent tubing strings within the oil 
well. 
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It should be noted that the positioning of the corruga 
tions 256 and 258 in the band 252, as best shown in 
FIG. 18, provides optimum smoothness of contour be 
tween the band 252 and the locking pins 276 and 278. 
It may, however, be desirable, in certain applications, 
to position corrugations elsewhere in the band 252 or 
to provide one or more corrugations in addition to 
those shown in FIGS. 17 and 18. 

OPERATION OF THE EMBODIMENT OF FIGS. 7 
AND 8 

The operation of the apparatus 250 is substantially 
identical to that of the apparatus 20 described in great 
detail above, and, therefore, need not be described 
again. 
From the foregoing detailed description of the vari 

ous embodiments of the present invention, it can be 
readily seen that the present invention provides an im 
proved apparatus for securing small diameter conduit 
to a larger diameter tubing string for emplacement 
downhole in an oil well, such apparatus having suffi 
cient strength to withstand drag or strain as the tubing 
string is raised or lowered therein. It may further be 
readily seen that the apparatus of the present invention 
may be readily installed or removed from a tubing 
string with a minimum of manual effort and that the 
configuration of the apparatus minimizes the possibility 
of the apparatus interfering with, or being interfered 
with by adjacent tubing strings in a common oil well 
casing environment. It is also readily apparent that the 
present invention provides an apparatus for securing 
small diameter conduit to a larger diameter tubing 
string which is economical in construction and opera 
tion. 
Changes may be made in the construction and ar 

rangement of parts or elements of the various embodi 
ments as disclosed herein without departing from the 
spirit and scope of the present inention. 
What is claimed is: 
1. An apparatus for securing a small diameter con 

duit to a large diameter tubing string or the like com 
prising: 
a band having a first end and a second end and encir 

cling said tubing string with the first end adjacent 
to said second end thereof; 

a first connecting means formed on the first end of 
said band for connecting the first end to the second 
end of said band; . . . . . . . . . 

a second connecting means formed on the second 
end of said band for connecting the second end to 
the first end of said band; 

a locking means engageable with said first and sec 
ond connecting means for urging said first and sec 
ond connecting means relatively together and lock 
ing said band securely to said tubing string; 

said locking means comprising a first connecting pin 
means having tapered surfaces formed thereon for 
engaging said first and second connecting means, 
a second connecting pin means having tapered sur 
faces formed thereon for engaging said first and 
second connecting means whereby movement of 
said first and second connecting pin means toward 
each other and relative to said band increasingly 
tightens said band on said tubing string; 

said connecting pins characterized to include a first 
retaining lip formed on one end of said first con 
necting pin means and a second retaining lip 
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4. 
formed on one end of said second connecting pin 
means and said first and second retaining lips being 
mutually engageable with one another to retain 
said first and second connecting pin means in posi 
tion securely locking said band and said conduit to 
said tubing string; and 

a conduit receiving means formed in said band for re 
ceiving said conduit between said band and said 
tubing string whereby said conduit is secured to 
said tubing string when said locking means is lock 
ing said band securely to said tubing string. 

2. An apparatus for securing a small diameter con 
duit to a larger diameter tubing string having sufficient 
strength to withstand strain in a turbulent environment 
and which can be readily installed or removed from 
said tubing string or the like said apparatus comprising: 
a band formed of thin gauge sheet metal having a first 
end and a second end and encircling said tubing 
string with the first end adjacent to said second end 
thereof; 
first connecting means formed on the first end of 
said band for connecting the first end to the second 
end of said band; 

a second connecting means formed on the second 
end of said band dor connecting the second end to 
the first end of said band; 

a locking means engageable with said first and sec 
ond connecting means for urging said first and sec 
ond connecting means relatively together and lock 
ing said band securely to said tubing; each of said 
connecting means having a plurality of locking 
means engaging surfaces formed so that said sur 
faces and locking means have an angular relation 
ship such that the locking means and surfaces pro 
gressively engage to releasably secure said band to 
said tubing string by a uniform wedging action to 
minimize the possibility of interference with adja 
cent tubing strings; there being at least one pair of 
locking means engaging surfaces on each end of 
said band in alternating spaced relation so that the 
surfaces on one end of said band mesh with the sur 
faces on the other end of said band; and 

a conduit receiving means formed in said band for re 
ceiving said conduit between said band and said 
tubing string whereby said conduit is secured to 
said tubing string when said locking means is lock 
ing said band securely to said tubing string. 

3. The apparatus as defined in claim 2 further charac 
terized to include: 

resilient liner means disposed between said band and 
said tubing string for providing increased frictional 
engagement of said tubing string by said band. 

4. The apparatus as defined in claim 2 wherein said 
locking means is further characterized to include: 

first connecting pin means having tapered surfaces 
formed thereon for engaging said first and second 
connecting means; 

second connecting pin means having tapered sur 
faces formed thereon for engaging said first and 
second connecting means; and 

whereby movement of said first and second connect 
ing pin means toward each other and relative to 
said band increasingly tightens said band on said 
tubing string. 

5. The apparatus as defined in claim 4 further charac 
terized to include: 
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a plurality of inwardly extending dimples formed in 
said band and engaging said tubing string. 

6. The apparatus as defined in claim 4 further charac 
terized to include; 
a resilient liner interposed between said band and 

said tubing string. 
7. The apparatus as defined in claim 4 wherein sid 

first and second connecting pin means are shaped such 
that the exposed surfaces thereof provide a relatively 
smoothly contoured surface whereby the exterior sur 
face of said tubing string is smoothly blended into the 
exterior surfaces of said first and second connecting 

S. 

8. The apparatus as defined in claim 4 further charac 
terized to include: 
a first retaining lip formed on one tapered surface of 

said first connecting pin means and engageable 
with said first connecting means; and 

a second retaining lip formed on one tapered surface 
of said second connecting pin means and engage 
able with said second connecting means. 

9. The apparatus as defined in claim 4 wherein said 
band is further characterized to include: 
a first band segment upon which said first connecting 
means is formed; 

a second band segment upon which said second con 
necting means is formed; and 

hinge means interconnecting said first and second 
band segments intermediate said first and second 
connecting means for enabling said first band seg 
ment to pivot relative to said second band segment. 

10. The apparatus as defined in claim 4 wherein said 
band is further characterized to include: 
a first band segment upon which said first connecting. 
means is formed; 

a second band segment upon which said second con 
necting means is formed; and 

hinge means interconnecting said first and second 
band segments intermediate said first and second 
connecting means for enabling said first band seg 
ment to pivot relative to said second band segment; 
and 

wherein said first and second connecting pin means are 
each further characterized to include: 
a head portion having a relatively smoothly con 
toured surface whereby the exterior surface of said 
tubing string is smoothly blended into the exterior 
surfaces of said first and second connecting means. 

11. The apparatus as defined in claim 4 wherein said 
band is further characterized to include: 
a first band segment upon one end of which said first 
connecting means is formed; 

a second band segment upon one of which said sec 
ond connecting means is formed; 
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6 
third connecting means formed on the end of said 
second band segment opposite said second con 
necting means; and 

fourth connecting means formed on the end of said 
first band segment opposite said first connecting 
means; and 

wherein said apparatus is further characterized to in 
clude: 

third connecting pin means having tapered surfaces 
formed thereon for engaging said third and fourth 
connecting means and urging said third and fourth 
connecting means relatively together and locking 
said first and second band segments securely to 
said tubing string; 

fourth connecting pin means having tapered surfaces 
formed thereon for engaging said third and fourth 
connecting means and urging said third and fourth 
connecting means relatively together and locking 
said first and second band segments securely to 
said tubing string; and 

whereby movement of said third and fourth connect 
ing pin means toward each other and relative to 
said band increasingly tightens said band around 
said tubing string; and 

at least one additional conduit receiving means 
formed in said band for receiving said conduit be 
tween said band and said tubing string whereby 
said conduit is secured to said tubing string when 
said first and second band segments are securely 
locked to said tubing string. 

12. The apparatus as defined in claimed 11 wherein 
said first and second connecting pin means are each 
further characterized to include: 
a head portion having a relatively smoothly con 
toured surface whereby the exterior surface of said 
tubing string is smoothly blended into the exterior 
surfaces of said first and second connecting means; 
and 

wherein said third and fourth connecting pin means are 
each further characterized to include: 
a head portion having a relatively smoothly con 
toured surface whereby the exterior surface of said 
tubing string is smoothly blended into the exterior 
surfaces of said third and fourth connecting means. 

13. An apparatus as defined in claim 2 wherein said 
locking means is further characterized to include a 
locking means is characterized to include a head por 
tion having a relatively smoothly contoured surface 
whereby the exterior surface of said tubing string is 
smoothly blended into the exterior surfaces of said first 
and second connecting means to minimize the possibil 
ity of interference with adjacent tubing strings. 
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