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ABSTRACT OF THE DISCLOSURE 

A device, and method of making the same, for gripping 
a linear body wherein a plurality of helically preformed 
resilient elements are secured in a socket member be 
tween a sleeve and a core by swaging or other mechan 
ical action. The preformed elements project from the 
socket and are disposed to wrappingly engage a line. 

This invention relates to gripping devices, and more 
particularly to ?ttings employing helically preformed re 
silient elements and a method of making such ?ttings. In 
even more particular aspects, this invention relates to 
?ttings and their method of manufacture wherein a plural 
ity of helically preformed elements are held in a socket 
between a sleeve member and a core member by mechan 
ical action, such as a wedging or by swaging, and which 
helically preformed elements extend from the socket and 
are adapted to grippingly engage the end of a line. This 
invention also contemplates the provision of an improved 
support engaging device for ?ttings and more particularly 
to a self-locking type bail device for ?ttings. 

There have been many prior art devices for gripping of 
linear bodies. Several of these devices have utilized sets 
of helically preformed rods bent in the form of a hairpin 
and comprising a bight to engage the support and a pair 
of helically formed legs for wrappingly engaging and grip~ 
ping the line to be dead ended. These devices or ?ttings 
have been quite successful for many applications. How 
ever, in some instances the attachment devices of the an~ 
choring structure are not always ideally suited for the 
?ttings. This often requires the use of extra hardware 
items, such as thimbles, bolts and plates, to adapt the at 
tachment to the ?ttings. Also with respect to larger sizes 
of the ?ttings threading of the ?tting through an otherwise 
compatible attachment is sometimes di?icult. 
One of the outstanding advantages of the present in— 

vention is that a ?tting can be provided which is com 
patible with many different types of attachment devices ’ 
of anchoring structures. 
Another feature of the present invention is the pro 

vision of a support engaging member on a line gripping 
device which support engaging member is frictionally se 
cured to the socket member by a cap which is self 
tightening under pressure. 

These and other advantages will become apparent to 
gether with a fuller understanding of the invention by 
reference to the following description and accompanying 
drawings in which: 
FIG. 1 is a side elevational view of one embodiment 

of a swaged line gripping device according to this inven 
tion; 

FIG. 2 is a longitudinal sectional view of the device 
of FIG. 1; 

FIG. 3 is a sectional view taken on line 3-—3 of FIG. 1; 
FIG. 4 is a longitudinal sectional view of another em 

bodiment of a line gripping device according to this in 
vention; 

FIG. 5 is a side elevational view, partially in section 
of another embodiment of this invention showing a swaged 

15 

20 

0 

40 

45 

65 

70 

3,561,071 
Patented Feb. 9, 1971 

1C6 

2 
line gripping device having the cap and bail which are 
ready to secure the ?tting to a support member; 
FIG. 6 is a side elevational view of the device of FIG. 

5 assembled around the support member; 
FIG. 7 is a sectional view taken substantially along the 

plane of line 7-7 of FIG. 6; 
FIG. 8 is another embodiment of the device similar 

to that shown in FIG. 6 assembled on a support mem 
ber; 
FIG. 9 is a sectional view taken substantially along 

the plane 9-9 of FIG. 8; 
FIG. 10 is a longitudinal sectional view of a device 

showing the use of a separate sleeve member for metal 
flow; 
FIG. 11 is a sectional view taken substantially along 

the plane 11—11 of FIG. 10; 
FIGS. 12 and 13 are side elevational views partially 

in section representing a method of expanding a hollow 
core member to provide the material ?ow for securing 
the helically preformed devices; 

FIG. 14 is a sectional view taken substantially along 
the plane 14-14 of FIG. 13; and 
FIGS. 15 and 16 are side elevational views, partially 

in section, showing the formation of a gripping device 
wherein the rods are held by wedging action. 

Brie?y, the present invention contemplates a line grip 
ping device wherein a plurality of preformed helical ele 
ments are mechanically secured between a sleeve mem 
her and a core member to provide a socketed ?tting. The 
helically preformed elements and socket in which the 
elements are secured will withstand a pulling force thereon 
exerted by a line gripped by the helically preformed ele 
ments. The invention also contemplates the provision of 
a support engaging device which will ‘be self-tightening 
under pressure of a gripped line. 

Referring now the drawings ‘and for the present to 
FIGS. 1 through 3, one embodiment of a swaged socketed 
dead end ?tting according to this invention is shown. In 
this embodiment, a clevis member 10 is provided which 
has a hollow sleeve portion 12 and a pair of arms 14 
and 15 de?ning a bifurcated end. A clevis pin 16 is pro 
-vided to pass through apertures 17 and 18 formed in arms 
14 and 15 for securing the clevis member to a support. 
A plurality of resilient elements 20 are provided which 

are helically preformed to substantially conform to each 
other with respect to pitch length and hand of lay. The 
resilient elements 20 are assembled in a set around a core 
22 and then inserted within the sleeve portion 12 of the 
clevis member 10. When the core 22 with the resilient 
elements 20 wrapped therearound is inserted in this tele 
scoping relationship with the sleeve, the sleeve portion 
12 is mechanically worked, preferably by swaging, to 
cause a metal ?ow to secure the resilient elements 20 
between the sleeve 12 and the core 22. This provides a 
socketed gripping device wherein a portion of resilient 
elements 20 are ?rmly gripped in the socket and the 
remaining portion of the elements project therefrom. The 
elements have a common central axis and are disposed to 
wrappingly engage a line L as shown in FIG. 2. 
The core 22 serves several functions in this device. 

First, it provides a support for the helically preformed 
elements during the swaging operation to permit the flow 
of material. The core also serves the function of allow 
ing the resilient elements to be assembled and arranged 
in a proper fashion and insreted within the sleeve so 
that the elements are properly arranged to perform the 
gripping function. 
As shown in FIGS. 1 through 3, the core is longer 

in length than the sleeve 12 and extends beyond both 
the front end and the rear end of the sleeve portion 12. 
The extending portions serve to prevent the marking or 
nicking of the resilient elements 20 during the swaging 
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operation which would occur if the core terminated at 
or close to the end of the sleeve 12. Nicking or scoring 
can materially weaken the helically reformed elements 
and contribute to an early failure thereof. By lengthen 
ing the core to permit it to extend beyond the ends of the 
sleeve member 12, sharp corners, which could cause 
nicks, are eliminated in the region around the sleeve 
where force is applied during swaging. Also the end of 
the sleeve 12 is chamfered as shown to reduce the chance 
of nicking. ‘ 
The portion of the core extending forwardly (i.e. 

toward the portion of the elements which are to grip the 
line) provides a stop surface or abutment for the line 
to be gripped within the helically preformed elements. 

Referring now to FIG. 4, a longitudinal sectional 
view of another type of swaged socket ?tting is shown. 
In this embodiment a socket member 110 is provided 
having a hollow sleeve portion 112 at one end thereof 
and a threaded opposite end portion 113 extending there 
from. The threaded end portion 113 is adapted to thread 
ably engage one end of a turnbuckle 119. The end of 
the sleeve member 112 is rounded or chamfered at 123, 
as in the previous embodiment. A plurality of helically 
preformed resilient elements 20, similar to those shown 
in FIGS. 1 through 3, are wrapped around a core 122 
which has a con?guration similar to the core shown in 
FIGS. 1 through 3. This core, with the elements 20 
wrapped therearound, is inserted within the hollow sleeve 
portion 112. In this embodiment, a resilient O-ring 124 
is provided which surrounds the elements 20 Within the 
sleeve portion 112. This ring acts to further prevent nick 
ing of the elements 20. Also, this ring will act, to some 
extent, as a moisture barrier. In this embodiment, as 
in the previous embodiment, the sleeve portion 112 is 
swaged or otherwise mechanically worked to cause a 
mechanical ?ow of material. This will secure the ends 
of elements 20 between the sleeve portion 112 and the 
core member 122 and they will extend therefrom for en 
gagement with a line. 

FIGS. 5 through 9 show two other embodiments of 
this invention incorporating the feature of detachable 
bails for securing the line to a support member. 

Referring now to FIGS. 5 through 7, one particular 
embodiment of this type device incorporating a detach 
able support securing means in the form of a bail and 
lock cap is shown. FIG. 5 shows the components of the 
device in a position ready for assembling to form a de 
vice which grips the end of a line. The device includes 
a socket member 210 which is comprised of a hollow 
sleeve member 212 Which has been swaged over a plural 
ity of helically preformed elements 20 wrapped around 
a core 222 and inserted within the sleeve member 212. 
After the socket has been formed a cap member 230‘ is 
provided which is slipped over the end of the helically 
preformed elements 20‘ and pushed up to near the end 
of the sleeve 212, as shown in FIG. 5. 
Upon assembly the ends of the helically preformed 

elements 20 are wrapped around the end of the line as 
shown in FIG. 5 and a bail member 232 is wrapped 
around a support S to which the socket 210‘ is to be 
secured. As can be seen, the outside surface of the 
sleeve 212 tapers from a smaller diameter adjacent the 
front end 215 thereof to a large diameter at the back end 
217 thereof. The legs of the bail 232 are placedad 
jacent to the tapering outer surface of the sleeve mem 
ber 12 and the cap 230 is pushed up the sleeve until it 
engages the legs of the bail member 230'. This position 
is shown in FIGS. 6 and 7. 
As can be seen in FIG. 7, the cap member 230 has 

a central opening 234 which is generally oval in shape 
with the elongated portion of the oval being adapted to 
overlay the legs of the bail member 232. As the cap 
member 230 is pushed along the sleeve member 212 
from the rear thereof, the diameter of the sleeve member 
212 enlarges which causes the inside surface 234 of the 
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cap 230 to frictionally engage the legs of the bail mem 
ber 232. The farther the cap is pushed, the more force 
will be exerted against the legs of the bail member 232. 
Thus, as can be seen in FIG. 6, when a tension force is 
applied to socket member 210, tending to pull it in a 
direction away from the support S, a force will urge 
the cap member farther along the sleeve 212 thus in 
creasing the holding force exerted by the cap member 
230 on the bail member. In the preferred embodiment, 
the internal opening 234 of cap member 230‘ also tapers 
from front end 231 to the rear end 233 which taper sub 
stantially corresponds to the taper of the sleeve 212. 
By having complimentary tapers in this manner, a gripping 
or holding force will be exerted along the entire length 
of the legs of the bail member 232 which are con?ned 
between the cap member 230‘ and the sleeve 212. 

Referring now to FIGS. 8 and 9', another embodiment 
of a socketed device is shown. In this embodiment a 
sleeve member 212 is provided which is generally barrel 
shaped, i.e., tapering from a center of a large diameter 
to both ends of a smaller diameter. The helically pre 
formed members 20* are swaged over a core 322 within 
the sleeve 312 as in the previous embodiment. However, 
in this embodiment a cap member 330 has a central 
opening which is generally circular in cross-section with 
a pair of relieved or cut-out portions 331 on opposite 
sides thereof. The bail member 332 is comprised of a 
pair of bent wires which are adapted to be received with 
in the cut~out portions 331 in the cap. The movement 
of the cap in 330 will lock the bail member 332 secure 
ly against the sleeve 312 in a similar manner as described 
in conjunction with FIGS. 5 through 7. Again in this 
embodiment, the internal opening 334 of the cap has 
a taper substantially complimentary to the taper of the 
outer surface of the sleeve 312 from the center to one 
end. The barrel shape of the sleeve 312 provides some 
relief for the bail i.e., it does not bear against the sleeve 
past the mid portion thereof, this shape also permits 
the helical elements to be inserted into either end. 

In the manufacture of the devices as described above, 
a hollow sleeve portion has been provided which is direct 
ly swaged over the helically preformed elements 20 as 
they are assembled on a core. One of the requirements 
for the successful formation of a socket is that there 
be su?icient metal ?ow to securely bond the helically pre 
formed elements and prevent them from pulling out. Thus, 
to obtain a good metal flow a relatively soft material, 
such as a mild steel is desirable. However, for certain 
applications it may be desirable to have a socket which 
is stronger than mild steel. FIGS. 10 and 11 show, some 
what diagrammatically, the use of a relatively tough alloy 
outer sleeve 412 into which is inserted a liner 413 of mild 
annealed steel or some other softer material. This ring 
413 surrounds the ends of the helically preformed ele 
ments 20 which are wrapped around a core 422 as in the 
previous embodiments. When the outer sleeve 412 is 
swaged, the mechanical force pressing inwardly thereon 
causes the inner ring 413 to compress and metal ?ow 
thereof will take place bonding the helically formed ele— 
ments 4:20 around the core 422. Since the ring 413 is of 
a softer and more malleable steel, this ring will be de 
formed to a greater extent than would a ring of alloy 
steel, thereby increasing the bonding or holding power. 
This ?owing action is shown somewhat diagrammatically 
in FIG. 11. This same result can be achieved by selec 
tively softening the inner portion of an otherwise harder 
sleeve member, such as by selective annealing or decar 
bonization. 

Referring now to FIGS. 12 through 14, a method of 
providing a bonded socketed device is shown wherein the 
metal is caused to flow by mechanical force other than 
swaging. This embodiment allows a sleeve member of 
alloy steel of greater strength to be used while obtaining 
a good ?ow of material for a strong bonded socket. A 
hollow sleeve member 512 is provided. The helically pre- - 
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formed elements 20 are wrapped on a hollow core mem 
ber 522. The core member 522 is made of a malleable 
material such as annealed mild steel. A plug member 515 
is shown which is adapted to be inserted into the hollow 
core ‘522. FIG. 12 shows the plug in a position to be in 
serted. 
The plug 515 has one end 517 which is rounded and 

tapered with a diameter slightly smaller than the internal 
diameter of the core 522. (This taper is exaggerated in 
the drawing for purpose of illustration.) The remainder 
of the plug has a diameter slightly larger than the internal 
diameter of the core 522. With the sleeve 512 contained 
in the jig or ?xture (as shown diagrammatically in FIG. 
12) an axial force applied to the plug member 515, desig 
nated by the force Vector P, will drive the plug into the 
core 522. Preferbly the plug is hardened, or at least case 
hardened, and the hollow core 522 is relatively soft. This 
force driving the plug into the core will cause the rela 
tively soft material of the core to expand and ?ow to some 
degree around the helically preformed elements 20 to 
form a secure bond. 

This plug member 515 preferably is left in the core 
522, as shown in FIG. 13, to prevent the core from col~ 
lapsing or giving under stress and provide a ?rm solid 
base to solidly maintain the helically preformed members 
bonded between the core and the sleeve. 

Although swaging and expansion type mechanical 
forces have been described in conjunction with forming 
this type of socket gripping device, it is to be understood 
that various other types of mechanical force can be ap 
plied to cause material movement to bond helically 
formed elements to a socket. Any type of mechanical 
force and socket and core con?guration which Will pro 
vide for such material movement or ?ow can be used in 
practicing this invention. 

In the various methods described in forming the sock 
eted dead end according to this invention, the helically 
preformed elements have been wrapped around the core 
and inserted into the hollow socket member. It has been 
found that if too much clearance is allowed between the 
internal surface of the sleeve and the external surfaces 
of the helically preformed elements, two rather serious 
disadvantages are encountered. First, it is dif?cult to main 
tain the elements wrapped on the core in the proper posi 
tion during the swaging operation; and second, an exces 
sive amount of force is needed just to close the diameter 
of the socket down far enough until it starts to engage 
the external surfaces of the helically formed elements be 
fore any bonding action takes place. On the other hand, 
reducing this clearance makes it di?icult to insert the core 
'with the helically formed elements wrapped thereon into 
the hollow sleeve. It has been found, therefore, that it is 
preferable in practicing the invention to select the interior 
diameter of the sleeve to be equal to, or just slightly 
smaller than the outside diameter of the helically formed 
elements wrapped upon on the core and then heat the 
sleeve member so that it expands to a diameter larger 
than the external diameter of the helically formed ele 
ments wrapped around the core. The sleeve in the heated 
condition can then easily he slipped over the helically 
formed elements. This will tightly hold the elements in 
place for the swaging or other mechanical working oper 
ation which will ultimately cause the bond. In the case 
of the method described with reference to FIGS. 10 and 
11, both the ring and the sleeve may be heated with good 
results. 

Referring now to FIGS. 15 and 16, still another em 
bodiment of the gripping device according to this inven 
tion is shown. In this embodiment the helically preformed 
rods are secured between the sleeve member and the core 
member by a wedging action produced by the relation 
ship of these members as opposed to a ?ow of metal as 
in the previously described embodiments. 

In this embodiment the sleeve member 612 takes the 
form of a socket having a generally frusto-conically 
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shaped interior cavity 613. The plug or core ‘615 has a 
generally frusto-conically end portion 616 and a tongue or 
projection portion 617. 

In order to form the dead end, the helically formed 
rods 20 are wrapped around the plug 615 and their ends 
inserted through the end opening 619 in the socket as 
shown in FIG. 15. The plug 615 with the rods 20 wrapped 
thereon is then wedged ?rmly into the interior cavity 613 
of the socket 612. The complimentary taper between the 
cavity 613 and the end portion 616 of the plug 615 will 
cause a wedging action to take place, wedging the rods 
20 between the socket 612 and the core 615. The tighter 
the line pulls against the rods 20, the tighter will be the 
wedging action developed within the sleeve 1612. This 
wedging action will ?rmly seat the rods 20 between the 
core 615 and the sleeve 612 providing a ?rm gripping ac 
tion which will effectively grip the line being dead ended. 

In illustrating the various embodiments of the inven 
tion, the elements have been helically preformed through 
out their entire length. The helical formation is for the 
purpose of allowing the elements to grippingly engage a 
line and hence those portions of the elements which ex 
tend from the socket must be so formed so that they can 
grippingly engage a line. It is also desirable that the ends 
of the elements which are contained within the sleeve 
also be helically preformed, but it is not essential. The 
helical formation has a certain amount of resistance to 
ward any tendency of the elements to pull loose from the 
socket and thus this type of helical formation throughout 
the entire length of the elements is desired, but it is not 
absolutely necessary. 

Also, as is well known in the art, some type of grip 
enhancing material may be used on the rods 20. This may 
take the form of alumina, or other grit adhesively applied 
to the rods. 

While several embodiments of this invention have been 
shown and described, various adaptations and modi?ca 
tions may be made thereof without departing from the 
scope of the invention as de?ned in the appended claims. 
What is claimed is: 
1. A device for gripping a linear body comprising a 

plurality of resilient members having first and second end 
portions, at least the ?rst end portions having been helical 
ly formed to a self sustaining helical con?guration which 
con?guration will return after deformation within the 
elastic limit and substantially conforming to each other 
with respect to pitch length, internal diameter, and hand 
of lay, socket means including a sleeve member and a core 
member retaining said second end portions of said ele 
ments, said sleeve member and said core member being 
arranged in telescoping relationship with the second end 
portions of said elements being secured therebetween, 
said core member extending beyond the said sleeve mem 
ber and terminating within the con?nes of the resilient 
members, at least a portion of said core being engaged 
by said resilient elements and said ?rst end portions of 
said resilient members having a common internal diam 
eter and being free of interwoven portions with a portion 
of said second end portions extending a substantial dis 
tance beyond said extending core to wrappingly engage a 
linear body. 

2. The device of claim 1 wherein said elements are 
wedged between said sleeve and core members. 

3. The device of claim 2 wherein said sleeve and said 
core members includes frusto-conical surface area engag 
ing said elements between them. 

4. The device of claim 1 wherein said sleeve member 
flares outwardly at the end thereof at which said helical 
ly formed elements enter. 

5. The device of claim 1 wherein said sleeve member 
has means for attachment to a support. 

6. The device of claim 5 wherein said means for at 
tachment to a support includes a clevis pin and means 
to detachably secure said clevis pin. 

7. The combination of claim 5 wherein said means for 
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an attachment to a support includes threaded means 
adapted to threadably engage a pin buckle. ' 

8. The device of claim 1 wherein said elements are 
secured between said members by material displaced 
from one of said members. 
' 9. The device of claim 8 wherein a resilient packing 
member is provided between said elements and said sleeve ' 
member. 

10. The device of claim 8 wherein the material ?ow 
is at least in part from the sleeve member. 

11. The device of claim 78 wherein the sleeve mem 
ber includes a relatively soft metal inner portion ad 
jacent and surrounding said helical preformed elements. 

12. The device of claim 11 wherein said inner portion 
is a separate element. 

13. The device of claim 8 wherein a metal displaced 
is at least partly from said core member. 

14. The device of claim 13 wherein said core member 
includes a hollow portion, said hollow core portion hav 
ing been expanded to cause metal to ?ow for said bond 
mg. 

15. The combination of claim 14 wherein a plug is 
carried within said hollow portion of said core member. 

16. The device of claim 1 wherein the portion of the 
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elements between the sleeve member and the core mem 
ber are helically formed. 
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