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The present invention relates to subsurface apparatus 
for oil, water, sulphur, and similar well bores, and more 
particularly to electric cable apparatus adapted to be se 
cured to tubular strings disposed in the well bores and to 
conduct current to electrically operated equipment as 
sociated with the tubular strings, such as electric heaters 
and electric motor driven pumps. 

Insulated electric cables have been clamped on the ex 
terior of tubing strings disposed in well bores to conduct 
current to apparatus associated with the tubing strings. 
Tightening of the clamps on the tubing string oftentimes 
causes excessive compression of the cable and its internal 
short circuiting. Such short circuiting is also caused by 
the clamps imposing sharp bends on the cable at the cou 
plings securing tubing sections together, resulting in em 
bedding of the coupling ends or shoulders in the cable 
insulation. The undesirable embedding action is enhanced 
by reliance on the ends or shoulders of the couplings to 
support the weight of the cable. In addition to the hazard 
of causing short circuiting, prior clamp arrangments em 
ployed centralizers mounted on the tubing string to pro 
tect the cable by preventing the tubing strings from forc 
ing the cable against the casing during running of the 
tubing string and cable in the latter. Otherwise, dam— 
age to the cable could occur. Even after the apparatus 
has been installed in the casing, breathing of the tubing 
string, resulting from operation of a reciprocating pump 
therein, can cause the cable to be rubbed against the eas 
ing in the absence of a centralizer. 
An object of the present invention is to provide ap 

paratus for properly clamping electric cable to a tubing 
string to be disposed in a Well bore, without imposing 
excessive compressive forces on the cable, and without 
bending the cable around the end shoulders of the cou 
plings securing tubing sections together. 

Another object of the invention is to provide an ap 
paratus for clamping electric cables to a tubing string to 
be disposed in casing in a well bore, which protects the 
cables in the region of the tubing couplings or collars 
and prevents contact of the cable with the casing, both 
in the regions of the couplings and between the cou 
plings themselves. Thus, the apparatus serves the pur 
poses of clamping the cable to the tubing string and pro 
tecting it against damage, without the necessity for mount 
ing centralizers on the tubing strings. 
A further object of the invention is to provide an ap 

paratus for clamping an electric cable to a tubing string 
to be disposed in casing within a well bore, in which any 
tendency for the apparatus to be shifted longitudinally of 
the tubing string results in its automatically tightening 
on the tubing string to prevent such shifting. 
An additional object of the invention is to provide an 

electric cable clamp and protector which can be installed 
rapidly and securely on the tubing string along which 
the cable is arranged, which is of strong and sturdy con 
struction, well able to withstand relatively large forces 
encountered in the casing, as when running the tubing 
string and cable combination in the well casing, and, 
accordingly, possessing a long and useful life. 

This invention possesses many other advantages, and 
has other objects which may be made more clearly ap 
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parent from a consideration of a form in which it may be 
embodied. This form is shown in the drawings accom 
panying and forming part of the present speci?cation. 
It will now be described in detail, for the purpose of il 
lustrating the general principles of the invention; but it 
is to be understood that such detailed description is not 
to be taken in a limiting sense, since the scope of the in 
vention is best de?ned by the appended claims. 

Referring to the drawings: 
FIGURE 1 is a side elevational view of an apparatus 

embodying the invention disposed in a well casing; 
FIG. 2 is an enlarged cross-section taken along the line 

2—-2 on FIG. 1; 
FIG. 3 is an enlarged longitudinal section taken along 

the line 3~3 on FIG. 2; 
FIG. 4 is a cross-section taken along the line 4-4 on 

FIG. 3. 
As disclosed in the drawings, a tubing string A is dis 

posed in a well casing B within a well bore. This tubing 
string may be associated with a reciprocating pump (not 
shown) operated by a string of sucker rods (not shown) 
adapted to be moved in the tubing string for the purpose 
of elevating well production in the latter to the top of the 
hole. If it is desirable to elevate the temperature of the 
well production for the purpose of reducing its viscosity 
and facilitating its flow into the well bore, an electric 
heater (not shown) may be suitably secured to the tubing 
string at a desired point, current to the electric heater 
being supplied through a cable 10 having appropriate in 
sulation 11 therearound, which cable is clamped to the 
exterior of the tubing string A by means of a clamp device 
12., there being a clamp device located at suitable in 
tervals, such as at each coupling 13, along the length of 
the entire string of tubing. The electric cable may have 
any desired number of conductors 14, 15 therein. As 
shown by way of example, two conductive lines 14 are 
embedded in the cable for supplying current to the elec 
tric heater, or other device disposed in the well bore; 
Whereas, two other conductors 15 are illustrated, which 
may be part of a thermally responsive system for control 
ling the supply of current to the electric heater in order 
to maintain the temperature of the production in the well 
bore within predetermined temperature limits. 

The tubing string A illustrated in the drawings is in 
ternally ?ush and is composed of sections of a suitable 
length, the upper and lower ends of which are externally 
upset. Thus, an upper joint or section of tubing 16 
will have a lower threaded pin 17 threadedly connected 
within a coupling or collar 13. The lower portion of 
the coupling or collar 13 is threadedly secured to an 
upper threaded pin 18 of a lower tubing section 19. 
Thus, each joint or section of tubing will have upper 
and lower threaded pins 18, 17 threadedly secured to 
companion coupling members 13. Disposed between 
each threaded pin 17, 18 and the main pipe body 20 
of each tubing joint is an externally tapered portion 
21 or 22, the taper extending from the threaded pin 
17, 18 to the main body 20. Thus, the tapered por 
tion 21 at the lower end of each tubing joint or sec 
tion will converge in an upward direction; whereas the 
tapered portion 22 at the upper end of each joint or 
section of tubing will converge in a downward direction. 
The electric cable 10 extends from the top of the 

well bore down along the tubing string A to the elec 
tric device to which it is supplying current. It is pref 
erably clamped in a protective manner to the tubing 
string at each coupling or collar 13. As shown, each 
clamp and protector device 12 includes an elongate pro 
tector strip 25 extending from an upper tubing section 
16 at the upper end of its tapered portion 21, along 
such tapered portion, the coupling 13, and the lower 
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tapered portion‘ 22, just beyond the end of the latter. 
The protector strip is substantially semicylindrical ‘in 
cross~section and has a relatively heavy wall thickness 
so as to resist deformation. The radius of curvature of 
its? inner wall 26- conforms substantially to the external 
radius of the electric cable 11‘; itself, so that the outer 
portion of the cable is received within the protector 
strip, the opposed, inner portion of the electric cable 
bearing against the periphery of the collar 13 substan 
tially along its entire length and also bearing against the 
cylindrical pipe body portion 20 of the upper tubing 
joint 16 and also the cylindrical pipe body portion 26) 
of the lower tubing joint 19. 
The protector strip 25 includes a central portion 27 

parallel to the axis of the tubing string and extending 
along the entire length of the coupling 13. This cen 
tral portion merges into an upper inclined, intermediate 
or interconnecting portion 28 above the upper end or 
shoulder 29 of the coupling, and also into a lower in 
clined, interconnecting or intermediate portion 3%} below 
the lower end or shoulder 31 of the coupling or collar. 
The upper intermediate portion 28 is inclined in an up 
ward and inward. direction along the tapered portion 
21 of the upper tubing joint or section 16, being inte 
gral with an upper end portion'or terminal 32 located 
immediately above the upper end of the tapered por 
tion 21, and which is substantially parallel to the axis 
of the tubing string A. The lower inclined, intercon 
necting portion 3% is inclined in a downward and in 
ward direction, lying along the lower tapered portion 
22 of the lower tubing, section 19 and merging and being 
integral with a lower end portion 33 adjacent to the 
lower end of the lower tapered portion 22, and which 
is substantially parallel to the axis of the tubing string A. 
The longitudinal protector strip 25 is radially disposed 

relative to the tubing string, with its convex portion 
facing outwardly toward the wall of the casing B. It is 
clamped to the tubing string A to force the electric cable 
16' against the periphery of the tubing string joints or 
sections 16, 19 and the coupling 13. A clamp strap 35 
is spot welded or otherwise secured to each of the upper 
and lower end portions 32, 33 of the protector strip. 
Each clamp strap extends around an end portion 32 or 
33 of the protector strip 25 and around the tubing joint 
16 or 19' immediately adjacent to its tapered portion 
21 or 22, the clamp strap 35 being suitably tightened 
against the joint of tubing 16 or 19 and also against 
the end portion 32 or 33 of the protector strip, forc 
ing the protector strip inwardly and compressing the 
insulation 11 of the cable partiallylagainst the periphery 
of the tubing joint to effect the ?attened condition 36. 
The extent of inward compression is limited by the en 
gagement of opposed inwardly extending ?ngers 37 inte 
gral with each end portion 32, 33 with the exterior 
of the tubing joint. The ?ngers 37 are of such length 
as to engage the exterior of the tubing string A when 
the cable insulation 11 is partially ?attened, ‘such as 
shown most clearly in FIG. 2. Further tightening of 
the clamp strap 35 cannot deform the inner portion 36 
of the cable insulation to any further extent, in view 
of the limitations imposed by the contact of the stop 
?ngers 37 against the periphery of the associated tubing 
joint. 
Boththe upper and the lower clamp straps 35 are 

appropriately tightened to the extent that the upper and 
lower ?ngers 37 engage the'upper and lower tubing 
joints or sections 16, 19. The cable is not only flattened 
to the controlled extent against the upper and lower 
joints, as disclosed in FIG. 2, but the central portion 
27 of the protector strip will also be shifted inwardly 
toward the coupling 13, so that the length of the cable 
along the coupling is also ?attened to a controlled ex 
tent, which, for example, may be of the same extent 
that the cable insulation is flattened in the regions 36 
of the end portions 32, 33. Such ?attening of the cable 
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insulation securely clamps the cable 10 between the pro 
tector strip 25, on the one hand, and the upper and 
lower tubing joints 16, 19 and the intervening coupling 
13, on the other hand, preventing longitudinal move 
ment of the cable along, the tubing string A. The mode 
of clamping the electric cable 19 to the tubing string 
provides a large area of frictional engagement between 
the electric cable and the tubing string itself, and also 
between the electric cable and the protector strip 25, 
which is capable of supporting the weight of the elec 
tric cable between couplings 13 with a very high factor 
of safety. - 
Any suitable mechanism for clamping the straps 35 

around the tubing joints can be used. As shown, one 
end 40 of the strap extends through a support or hous 
ing 41 to which it is suitably secured, as by spot weld 
ing. The other end portion 412 of the strap is inserted 
through this same housing portion 41 in overlapping 
relation to the other end lit) of the strap. The last 
nientioned portion of the clamp strap has a plurality 
of teeth or grooves 43 therein adapted to mesh with 
the threads of a screw 44 suitably rotatably mounted 
in the housing 41. The screw has an external thumb 
piece as attached thereto. By rotating the thumb piece, 
the screw 44, because of its meshing with the teeth 43 
on the clamp strap, will move the toothed portion 42 
of the strap along and into further overlapping rela 
tion to the other ?xed end portion lit} of the strap, 
thereby effecting a shortening of the strap and its secure 
and ?rm tightening around a tubing joint, forcing the 
protector strip 25 inwardly to the extent limited by en 
gagement of its ?ngers .37 with the periphery of the 
tubing joint. The pitch of the threaded screw 44 is such 
that it is self-locking and will not inadvertently turn 
to effect loosening of the clamp strap 35. 
The tubing string A is run in the well casing B with 

the cable 10 disposed therealong. The cable is clamped 
to the tubing string, preferably at each coupling 13, in 
the manner illustrated in the drawings, insuring a con 
trolled compression and frictional holding of each cable 
to the tubing joints 15, 19 and the coupling collars 13 
without there being any abrupt bends imposed on the 
cable, as is evident from FIGS.’ 1 and 3. The upper 
and lower ends or shoulders 29, 31 of. the coupling 13 
cannot embed themselves in the cable 11}, since the latter 
is not abruptly forced around such shoulders and against 
the adjacent exterior of the tubing. Instead, the inclined, 
interconnecting or intermediate portions 28, 30 of the 
protector strap or strip de?ect the cable at a relatively 
shallow angle toward the tubing A, from which is runs 
along the main cylindrical body 20 of the tubing parallel 
to its axis. The relatively steep inclination of the inter 
connecting or intermediate portions 28, 30 causes them 
to function as a protective guide in moving the cable 
through any restrictions, obstructions or bends encoun 
tered in the well casing B. The lower intermediate portion 
3th, for example, will deflect the tubing string, so that the 
protector device and the tubing string itself can move past 
any obstructions, or the like, encountered in the well 
casing. Any such obstructions or restrictions cannot 
shift the protector strip 25 upwardly along the tubing 
string, since any tendency for the strip and the lower 
clamp 35 to shift upwardly will cause the lower clamp 
to move upwardly along the tapered portion 22 of its 
associated tubing joint, which will further automatically 
increase the clamping force exerted by this clamp strap . 
35 against the tubing string, preventing upward move 
ment of the longitudinal protector strip 25. Similarly, 
any tendency'of the upper clamp strap 35 to shift down 
wardly, as might result through the engagement of the 
upper portion 32 of the protector strip with a restriction 
or obstruction in the well casing during upward move 
ment of the tubing string in the casing, will result in 
the upper clamp strip tending to move down along the 
downwardly diverging tapered portion 21 of its asso~ 
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ciated tubing joint 16, which will further increase the 
clamping force of the strap 35 on the tubing joint and 
preclude its downward movement, as well as the down 
ward movement of the longitudinal protector strip 25 
to which it is secured. Thus, it is apparent that the clamp 
force of the clamp straps 35 against the tubing A is 
automatically increased in the event relative movement 
in either direction between the straps and tubing string 
tends to occur, precluding longitudinal shifting of the 
protector strip 25 along the tubing string. The entire 
clamp apparatus 12 remains in the position on the tubing 
string A to which it has been secured, the upper and lower 
intermediate portions 28, 30 of the protector strip 25 
serving as guides to cause appropriate lateral shifting 
of the tubing string in the well casing to insure that the 
tubing string is not caused to hang up on obstructions, 
or the like, in the casing during its lowering in the latter, 
as well as during its upward movement in the latter. 
The longitudinal protector strips 25 not only protect 

the cable 10 in the region of the couplings 13, but also 
between the couplings, inasmuch as the cable 10 is 
maintained snugly against the intervening cylindrical body 
portion 20 of the tubing string by the clamp devices 12 
themselves. The central portions 27 of each protector 
strip extend outwardly beyond the coupling or collar 
13 to a su?icient extent as to engage the wall of the well 
casing, and prevent the intervening part of the electric 
cable from coming in contact with the wall of the well 
casing B. Thus, the assemblage of electric cable clamp 
and protector devices 12 mounted on tubing string A 
serves to protect the entire length of the electric cable 
10 mounted on the tubing string. 

Because of the clamp devices 12, and their guiding 
and protecting functions with respect to the electric cable 
10, it is not necessary to use separate centralizers on the 
tubing, which has heretofore had the purpose of pre 
venting the cable from engaging the wall of the casing 
and being damaged thereby. The clamp apparatus 12 
provides all of the protection that is necessary. 
Each clamp device 12 can be installed in a rapid man 

ner merely by placing the straps 35 around the upper 
and lower joints 16, 19 of tubing, inserting the free ends 
42 of the straps 35 into their associated housing 41 in 
overlapping relation with the other end portions 40 of 
the straps, and then by turning the thumb screws 44, 45 
in the proper direction. If desired, a suitable tool (not 
shown) can be connected to the thumb elements 45 to 
secure enough turning force on the screws 44 for the pur 
pose of securely tightening the straps 35 on the tubing 
joints closely adjacent to their tapered portions 21, 22. 

It is, accordingly, apparent that an electric cable clamp 
and protector apparatus 12 has been provided, which 
prevents shorting of the cable 10, in view of the limita 
tion on the degree of compressive force than can be ap 
plied to the cable as the clamps 35 are tightened on the 
tubing string. The cable is not subjected to any embed 
ding action of the ends or shoulder 29, 31 of a coupling 
13 in the insulation 11, which could also cause a short 
ing of the conductive members 14, 15 within the cable. 
The controlled deformation of the cable insulation 11 
against the exterior of the tubing joints 16, 19 and of 
the coupling collars 13 insures the presence of a large 
friction holding force capable of supporting the weight 
of the cable 10 and preventing its slipping along the 
tubing string A. Any tendency for any clamp apparatus 
12 to shift longitudinally on the tubing string automati 
cally e?ects its tightening to prevent such shifting. The 
apparatus is capable of supporting large loads and of 
withstanding substantial forces in a safe manner while 
running the tubing string A and cable apparatus in the 
well casing, or elevating it therewithin. The parts of the 
apparatus 12 are of strong and sturdy construction, and 
possessed of a long and useful life. 

I claim: 
1. In combination: a tubing string adapted to be dis 
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6 
posed in a well bore and including tubing sections con~ 
nected together by coupling means; an electric cable ex— 
tending along said tubing string; a longitudinal protector 
strip in which the cable is disposed and having a central 
portion extending along said coupling means, upper and 
lower elongate end portions spaced substantially longitu 
dinally from the upper and lower ends, respectively, of 
said coupling means, and upper and lower intermediate 
portions interconnecting said central portion and said 
upper and lower end portions, respectively, said upper 
intermediate portion being inclined at a shallow angle 
in an upward and inward direction toward said upper end 
portion and said lower intermediate portion being in 
clined in a downward and inward direction toward said 
lower end portion; and means securing said upper and 
lower end portions to tubing sections above and below 
said coupling means to compress said cable against said 
tubing sections and coupling means without abruptly 
bending said cable around the upper and lower ends of 
said coupling means. 

2. In combination: a tubing string adapted to be dis 
posed in a well bore and including tubing sections con 
nected together by coupling means; an electric cable 
extending along said tubing string; a longitudinal pro 
tector strip in which the cable is disposed and having a 
central portion extending along said coupling means, up 
per and lower end portions spaced substantially longitu 
dinally from the upper and lower ends, respectively, of 
said coupling means, and upper and lower elongate inter 
mediate portions interconnecting said central portion and 
said upper and lower end portions, respectively, said up 
per intermediate portion being inclined at a shallow angle 
in an upward and inward direction toward said upper 
end portion and said lower intermediate portion being 
inclined at a shallow angle in a downward and inward 
direction toward said lower end portion; and upper and 
lower strap means spaced from said coupling means and 
secured to said upper and lower end portions and extend 
ing around and tightened against upper and lower tubing 
sections above and below said coupling means to compress 
said cable against said tubing sections and coupling means 
without abruptly bending said cable around the upper 
and lower ends of said coupling means. 

3. In combination: a tubing string adapted to be dis 
posed in a well bore and including tubing sections con 
nected together by coupling means; an electric cable ex~ 
tending along said tubing string; a longitudinal protector 
strip in which the cable is disposed and having a central 
portion extending along said coupling means, upper and 
lower end portions spaced substantially longitudinally 
from the upper and lower ends, respectively, of said cou 
pling means, and upper and lower elongate intermediate 
portions interconnecting said central portion and said 
upper and lower end portions, respectively, said upper 
intermediate portion being inclined at -a shallow angle 
in an upward and inward direction toward said upper end 
portion and said lower intermediate portion being in 
clined at a shallow angle in a downward and inward direc 
tion toward said lower end portion; means spaced from 
said coupling means securing said upper and lower end 
portions to tubing sections above and below said coupling 
means to compress said cable against said tubing sections 
and coupling means without abruptly bending said cable 
around the upper and lower ends of said coupling means; 
and means on said upper and lower end portions engage 
able with said tubing sections to limit the extent of com 
pression of said cable against said tubing sections. 

4. In combination: a tubing string adapted to be dis 
posed in a well bore and including tubing sections con 
nected together by coupling means; an electric cable ex 
tending along said tubing string; a longitudinal protector 
strip in which the cable is disposed and having a central 
portion extending along said coupling means, upper and 
lower end portions spaced substantially longitudinally 
from the upper and lower ends, respectively, of said cou 
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pling means, and upper and lower elongate intermediate 
portions interconnecting said central portion and said up 
per and lower end portions, respectively, said upper inter 
mediate portion being inclined at a shallow angle in an 
upward and inward direction toward said upper end por~ 
tion and said lower intermediate portion being inclined 
at a shallow angle in a downward and inward direction 
toward said lower end portion; upper and lower strap 
means spaced from said coupling means and secured to 
said upper and lower end portions and extending around 
and tightened against upper and lower tubing sections 
above and below said coupling means to compress said 
cable against said tubing sections and coupling means 
without abruptly bending said cable around the upper 
‘and lower ends of said coupling means; and means on 
said upper and lower end portions engageable with said 
tubing sections to limit the extent of compression of said 
cable against said tubing sections. 

5. In combination: a tubing string adapted to be dis 
posed in a well bore and including tubing sections con 
nected together by coupling. means, said tubing sections 
having tapered portions adjacent to said coupling means 
and tapering longitudinally away from said coupling 
means; an electric cable extending along said tubing sec 
tions; a longitudinal protector strip in which the cable is 
disposed and having a central portion extending along 
said coupling means, upper and lower end portions spaced 
substantially longitudinally from the upper and lower 
ends, respectively, of said coupling means, and upper and 
lower elongate intermediate portions interconnecting said 
central portion and said upper and lower end portions, 
respectively, said upper intermediate portion being in 
clined at a shallow ‘angle in an upward and inward direc 
tion toward said upper end portion and said lower inter 
mediate’ portion being inclined at a shallow angle in a 
downward and inward direction toward said lower end 
portion; and meansspaced from said coupling means 
securing said upper and lower end portions to tubing sec‘ 
tions above and below said coupling means adjacent to 
said tapered portions to compress said cable against said 
tubing sections and coupling means without abruptly bend 
ing said cable around the upper and lower ends of said 
coupling means; movement of said securing means longi 
tudinally along said tapered portions more ?rmly securing 
said securing means and end portions to said tubing sec 
tions. . 

6. In combination: a tubing string adapted to be dis— 
posed in a well bore and including tubing sections con 
nected together by coupling means, said tubing sections 
having tapered portions adjacent to said coupling means 
and tapering longitudinally away from said coupling 
means; an electric cable extending along said tubing sec 
tions; a longitudinal protector strip in which the cable is 
disposed and having a central portion, extending along 
said coupling means, upper and lower end portions spaced 
substantially longitudinally from the upper and lower 
ends, respectively,iot said coupling means, and upper and 
lower elongate intermediate portions interconnecting said 
central portion and said upper and lower end portions, 
respectively, said upper intermediate portion being in 
clined at a shallow angle in an upward and inward direc 
tion toward said upper end portion and said lower inter 
mediate portion being inclined at a shallow angle in a 
downward and inward direction toward said lower end 
portion; and upper and lower strap means spaced from 
said coupling means and secured to said upper and lower 
end portions and extending around and tightened against 
upper and lower tubing sections above and below said 
coupling means adjacent to said tapered portions to com 
press said cable against said tubing sections and coupling 
means Without abruptly bending said cable around the 
upper and lower ends of said coupling means; movement 
of said upper and lower strap means along said tapered 
portions and toward said coupling means more ?rmly 
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8 
securing said strap means and end portions to said tubing 
sections. 
, 7. In combination: a tubing string adapted to be dis 
posed in a well bore and including tubing sections con, 
nected together by coupling means, said tubing sections 
having tapered portionsfadjacent to said coupling means 
and tapering longitudinally away from said coupling 
means; an electric cable extending along said tubing sec 
tions; a longitudinal protector strip in which the cable is 
disposed and having a central portion extending along 
said coupling means, upper and lower end portions spaced 
substantially longitudinally from the upper and lower 
ends, respectively, of said coupling means, and upper and 
lower elongate intermediate portions interconnecting said ; 
central portion and said upper and lower end portions, 
respectively, said upper intermediate portion being in 
clined at a shallow angle in an upward and inward direc 
tion toward said upper end portion and said lower inter 
mediate portion being inclined at a shallow angle in a 
downward and inward direction‘toward said lower end 
portion; means spaced from said coupling means securing 
said upper and lower end‘ portions and tubing sections 
above and below said coupling means ‘adjacent to said 
tapered portions to compress said cable against said tubing 
sections and coupling means without abruptly bending 
said cable around the upper and lower ends of said cou 
pling means; movement of said securing means longitu 
dinally along said tapered portions more ?rmly securing 
said securing means and end portions to said tubing sec 
tions; and means on said upper and lower end portions 
engageable with said tubing sections to, limit the extent 
of compression of said cable against said tubing sections. 

8. In combination: a tubing string adapted to be dis 
posed in a well bore and including tubing sections con 
nected together by coupling means, said tubing sections 
having tapered portions adjacent to said coupling means 
and tapering longitudinally away from said coupling 
means; an electric cable extending along said tubing sec 
tions; a longitudinal protector strip in which the cable is 
disposed and having a central portion extending along 
said coupling means, upper and lower end portions spaced 
substantially longitudinally from the upper and lower 
ends, respectively, of said coupling means, and upper and 
lower elongate intermediate portions interconnecting said 
central portion and said upper and lower end portions, 
respectively, ‘said upper intermediate portion being in 
clined at a shallow angle in an upward and inward direc 
tion toward said upper end portion and said lower inter 
mediate portion being inclined ‘at a shallow angle in a 
downward and inward direction toward said lower end 
portion; upper and lower strap means spaced from said 
coupling means and secured to said upper and lower end 
portions and extending around and tightened against up 
per and lower tubing sections above and below said cou 
pling means adjacent to said tapered portions to compress 

without abruptly bending said. cable around the upper 
and lower ends of said coupling means, movement of said 
upper and lower strap means along said tapered portions 
and toward said coupling means more firmly securing 
said strap means and end' portions to said tubing sections; 
and means on said upper and lower end portions engage 
able with said tubing sections to limit the extent of com 
pression of said cable against said tubing sections. 
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