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[57] ABSTRACT

A device for use in loading tension members with pre-

selected stress. The' indicator is characterized by an
elongated elastic body having extended from the op-
posite ends thereof threaded shanks adapted to be
coupled with selected tension members, a pair of ex-
ternal shoulders, one of which is axially displaceable
relative to the other, and a rigid tubular sleeve inter-
posed between said shoulders so that as tension is ap-
plied to the elastic body for imparting strain thereto,
the movable shoulder can be advanced into abutting
engagement with the sleeve, whereby the sleeve is
placed in compression once the tensile forces are re-
moved from the shanks. A reapplication of tensile
forces equal to the initially applied tensile forces re-
moves the sleeve from compression, whereby the
sleeve is freed for rotation for thus indicating the mag-

nitude of the applied tensile forces.

1 Claim, 4 Drawiﬁg Figures -
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DEVICE FOR USE IN LOADING TENSION
MEMBERS

ORIGIN OF THE INVENTION

The invention described herein was made in the per-
formance of work under a NASA contract and is sub-
ject to the provisions of Section 305 of the National
Aeronautics and Space Act of 1958, Public Law
85-568 (72 Stat. 435; 42 U.S.C. 2457).

BACKGROUND OF THE INVENTION

The invention relates to devices for use in loading
tension members, and more particularly to an indicator
having particular utility as a turnbuckle for applying
predetermined loads on the straps, cables and the like.

The prior art, of course, is replete with turnbuckles,
tie rods, tie bolts, and the like. Furthermore, various
devices heretofore have been employed. in measuring
elongation of tie rods, tie bolts and the like in order to
determine the level of applied tensile force and result-

" ing stress imparted thereto. Such devices are typified

by the tie bolt described and claimed in U.S. Pat. No.
3,242,725, patented Mar. 29, 1966.

Electrical strain gages generally are accepted as the
most practical devices for accurately determining lev-
els of tensile stress applied to bands, straps, turnbuck-
les, and the like. As can readily be appreciated by those
familiar with fabrication techniques commonly em-
ployed in constructing various types of vehicles such as
spacecraft, aircraft, boats, and the like, it often is diffi-
cult if not totally impossible to accurately determine
the levels of tensile forces applied to a tension member
once it has been installed in an operative disposition.
Such inability to determine the levels of applied force
and/or resulting stress often results from a lack of ade-
quate space. Additionally, competition for available
time often prohibits a use of suitable strain gages hav-

- ing a sufficient accuracy.

Consequently, there currently exists a need for a sim-
ple, practical, and economic device which can readily

be employed in loading tension members, such as_

bands, straps, cables, and the like, with precisely deter-
mined tensile stress.

Therefore, it is the general purpose of the instant in-
vention to provide a device which is of an economic
and simple configuration and which can readily be em-
ployed in loading tension meémbers such as bands,
straps, cables, and the like, with precisely determined
tensile stress.

OBJECTS AND SUMMARY OF THE INVENTION

It is therefore an object of the instant invention to
provide a device for use in loading tension members
with precisely determined stress.

It is another object to provide a simple and economic
device for use in loading tension members such as
bands, straps, cables, and the like, with tensile stress of
precisely determined magnitudes.

It is another object to provide an improved device
suitable for use as a turnbuckle and the like for apply-
ing tensile loads to tension members installed aboard
aircraft, spacecraft, boats, antennas, oil drilling rigs,
and the like.

These and other objects and advantages are achieved
through the use of an elongated elastic body including
coupling shanks affixed to the opposite ends thereof,
whereby the body is adapted to be coupled adjacent

2

tensile members, an annular shoulder affixed to the .
body, a tubular sleeve telescopically related to the body
in an abutting engagement with the shoulder, and a nut

- seated on an externally threaded portion of the body,
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in spaced relation with the annular shoulder, so that the
nut can be advanced into an abutting engagement with

-one end of the sleeve as the body is stressed and there-
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after employed for maintaining a stressed condition for
the body once tensile forces are removed, as will here-
inafter become more readily apparent by reference to
the following description and claims in light of the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of a device which embodies
the principles of the instant invention, depicting the de-
vice in a mated relationship with a tie-strap.

FIG. 2 is a top plan view, on somewhat of an: enlarged
scale, of the device shown in FIG. 1.

FIG. 3 is a cross-sectional view, on yet a further en-
larged scale, illustrating the relationship of the compo-
nent parts of the device.

FIG. 4 is a fragmented,.cross-sectional view depicting
positions assumed by component parts when a tensile
force is applied to the device.

DESCRIPTION OF THE PREFERRED
EMBODIMENT '

Referring now to the drawings wherein like reference
characters designate like or corresponding parts
throughout the several views, there is shown in FIG. 1
a device 10 which embodies the principles of the in- |

~ stant invention.
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As illustrated, the device 10 is interposed between an
anchor 12 and a tie-strap 14. It is to be understood that
the device 10 is particularly suited for use in coupling
tension members of a wide variety including bands,
straps, cables and the like. However, the device 10 also
can be employed as a strain gage, scale and similar de-
vices. As illustrated, the anchor 12 is provided with a
barrel 16 having internal screw-threads, in a manner
well understood by those familiar with turnbuckles and’
similar devices. The tie-strap 14, as shown, includes a
swivel-nut 18, also provided with internal screw-
threads. Since the tie-strap 14 and the anchor 12 are
shown for illustrative purposes and form no specific
part of the instant invention, a detailed description
thereof is omitted in the interest of brevity.

The device 10 is provided with an elongated body 20
which, for the sake of simplicity of description, is desig-
nated an elastic body. It is to be understood, however,
that the body 20 preferably is formed of a metallic ma-
terial which when subjected to tensile stress of a prede-
termined magnitude elongates within its elastic limits.
Therefore, it is to be understood that the body 20 is
fabricated from a suitable material which can be
strained under the influence of tensile stress applied
thereto.

As best illustrated in FIG. 3, the body 20 is of a tubu-
lar configuration and receives within one end thereof,
in telescoping fashion, a shank 22. The shank 22 is
pinned to the body 20 by a suitable coupling pin 24.
Similarly, a shank 26 is received in telescoping fashion
within the opposite end of the body 20 and is pinned
thereto by a coupling pin 30. Accordingly, it is to be
understood that the shanks 22 and 26 are fixed to the
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body 20. These shanks are oppositely threaded with
threads 32.

The device 10 preferably is, in operation, interposed
in an interconnecting relationship with the anchor 12
and the tie-strap 14. Hence, the distal ends of the
shanks 22 and 26 are provided with oppositely directed
screw-threads so that the shanks 22 and 26 can simulta-
neously be advanced into the barrel 16 and the swivel-
nut 18, as torque is applied to the body 20. Thus, it
should readily be apparent that the device 10 is suited
to be employed in a manner consistent with that of the
ordinary turnbuckle, as well as a device for use in ap-
plying tensile stress. Moreover, since the device 10 is
employable as a turnbuckle, suitable flaps 34 are pro-
vided on the external surface of the body 20 for facili-
tating application of a wrench to be employed in torqu-
ing the body- 20 for threading shank 22 into the barrel
16 and the shank 26 into the swivel-nut 18.

As best shown in FIG. 3, the body 20 is machined to
provide it with two external surface portions of differ-
ent diameters which intersect at an annular shoulder
36, near one end of the body 20 facing the opposite end
. of the body. Near the opposite end of the body 20 there
-is provided a surface portion 37 having external screw-
threads 38 extended therealong for receiving thereon
an internally screw-threaded nut 40. The nut 40 in-
cludes an annular face 41 and is provided with suitable
threads for accommodating a threading movement
thereof along the threaded portion 37 of the body 20,
in response to applied torque.

Between the face 41 of the nut 40 and the face of the
shoulders 36, not designated, there is disposed a tubu-
lar sleeve 42. The sleeve 42 is telescopically received
by the body 20, externally thereof, with its opposite

"ends disposed in juxtaposition with the shoulder 36 and

nut 40 so as to accommodate an abutting engagement
~ thereof with the shoulder 36 and the face 41 of the nut
40. The sleeve 42, in efféct, is acted upon by the shoul-
der and nut and serves as a spacer unit acting in com-
pression for maintaining a stress condition on the body
20 as the body contracts upon removal of tensile
forces. Thus, the body 20 may be prestressed.

Hence, it is to be understood that the nut 40 is, in
practice, manipulated so that it is advanced along the
threaded surface portion 37 of the body 20 into an
abutting engagement with the sleeve 42, when the body
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20 is strained or in an elongated configuration. It is also -

to ‘be understood that the sleeve 42 is supported for
free rotation relative to the body 20, so long as the nut
40 and the shoulder 36 do not act to place the sleeve
in compression, but is restrained by the nut and the
shoulder as the body 20 contracts to place the sleeve
" in compression.

OPERATION

It is believed that in view of the foregoing descrip-
tion, the operation of the device will be readily under-
stood and it will be briefly reviewed at this point.

With the device 10 assembled in the manner herein-
before described, it is to be understood that, initially,
it is prestressed by being interposed between adjacent
tension members of a type normally found in conven-
tional tension-test machines. While other devices can
be employed, it is to be understood that prestressing of
the device preferably is achieved by applying to the
shanks 22 and 26 an initial tensile force of a selected
magnitude, established by a tension-test machine. -

50
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Sufficient force thus applied to the device causes the
body 20 to be strained or elongate within its elastic lim- -
its. As shown in FIG. 4, when the body is strained by
oppositely applied tensile forces, the nut 40 assumes a
spaced relationship with the adjacent end of the sleeve
42, A simple manipulation of the nut 40 is relied upon
for advancing the nut into contiguous engagement with
the adjacent end of the tubular body. When so posi-
tioned, the strained condition of the body 20 is main-
tained, as a consequence of the sleeve 42 being placed
in compression between the shoulder 36 and the face
of the nut 40. This state of compression is maintained
after the device 10 is removed from the tension-test
machine, and in the absence of tensile forces applied to
the shanks 22 and 26. Thus, a prestress condition is im-
posed on the device 10.

The device is thus prepared for use as a weighing
scale, strain gage or similar device. When prestressed,
the device 10 is interposed between an anchor 12 and
a tie-strap 14, simply by inserting the shanks 22 and 26
into the barrel 16 and the swivel-nut 18, respectively.
Since the threads 32 provided along the shanks are op-
positely directed, the device 10 is employed in a man-
ner consistent with that of an ordinary turnbuckle. Ac-
cordingly, a wrench is applied to the flats 34 and torque
is applied to the device 10 for threading the shanks 22
and 26 into the barrel 16 and the swivel-nut 18,

Consequently, a second tensile force thus is applied
to the device 10 for again stressing the body 20. Once
a sufficient second force is applied, the body 20 again
will elongate for removing the sleeve 42 from compres-
sion, whereupon the sleeve is rendered free to rotate
relative to the body 20. This condition of the sleeve can
readily be detected tactily and serves to indicate that
the second force thus applied is of a magnitude equal
to the force initially applied thereto in the tension-test
machine. Hence, no further operation or measurement
of the applied force is required in accurately tensioning
the strap 14, since the thus applied force is equal to the

force initially applied in the tension-test machine.

In view of the foregoing, it is to be understood that
the device of the instant invention provides a practical
solution to the perplexing problem of providing a prac-
tical, economic, readily employable device for use in
accurately applying tensile loads to members oriented
in an operative environment.

Although the invention has been herein shown and
described in what is conceived to be the most practical
and preferred embodiment, it is recognized that depar-
tures may be made therefrom within the scope of the

" invention, which is not to be limited to the illustrative
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details disclosed.
What is claimed is:
1. A prestressed device for use in loading tension
members comprising:
an elongated elastic body having at least a portion
thereof of circular cross section and having a pair
of shanks extended from the opposite ends thereof
for coupling said body with means adapted to apply
- . tensile force to said body;
means defining on the external surface of said por-
tion of said elastic body an annular shoulder;
means defining in space relation with said annular
shoulder a screw-thread extended along the surface
of said elastic body; :
an-internally screw-threaded nut seated in mated re-
lationship with said screw-thread;
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a rigid-sleeve telescopically received on said circular
. »portion of said elastic body and having one end

thereof disposed in abutting engagement with said
annular shoulder and the opposite end thereof dis-
posed in juxtaposition with said nut so that as a ten-
sile force is applied to said shanks, the elastic body
is caused to elongate, whereby a repositioning of
the nut into abutting engagement with said sleeve
is facilitated for supporting the elastic body in a
prestressed condition, subsequent to removal of
applied tensile force;

said sleeve being circular in cross section and having
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6

an internal diameter substantially equal to the ex-
ternal diameter of said circular portion of said elas-
tic body whereby said sleeve fits snugly with said
portion of said body;

said sleeve being freely rotatable relative to said body
when said nut is not pressing against said opposite
end of said sleeve thereby providing a tactily de-
tectable indication as to when a tensile force ex-
ceeding such prestress force is reapplied to said
body.

* * * * *





