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Attorney Docket No. 79473

MEuH%VICAL CLAMP FOR CYLINDRICAL OBJECTS

STATEMENT OF COVERNMENT INTEREST

The inventicn described herein may be manufactured and
used by or for the Government of the United States of America
for Governmental purposes without the payment of any rovalties

thereon or therefcr.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention re.ates cenerally to clzmps for

"cylindriceal objects, and more particularly to a chanical

1
M

clamp for deploying and retrieving cylindrical ctiects from a
platform such as the deployme:t/retrieyal of cylirzricel
objects from the side of a bcat or ship.

(2) Description cf the Prior Ert

The MNavy uses cylindricelly-shzped, unmanne< -nderwater

vehicles (UUV) fcr a variety ¢f tasks to.include ::de:water
information collection, underwater vehicle testirnz, military
exercises, etc. For many of these rtzsks, the UU7/ is deployed
and then retrieved from the deck of z surface plz=form or shig.
In most instancesz, the UUV is hois%ed from the wz<er or

lowered into the water using z number of pcles, =z<h of which
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has a hooked end. This requires at least two pecple and
requires the pecple to raise or lower the UUV in unison to keep

the UUV from sliding cut of cne or both hooks.

SUMMARY CF THE INVENTION

Accordingly, it is an object of the present invention to
provide a clamp that can be used to deploy or rezrieve a
cylindrical object.

Another object of the present invention is ¢ provide a
clamp for cylindrical objects that can be cperated to deploy
and retrieve a cvlindrical okject frcm the water. |

Still another obZsct of the present inventicn is to
provide a clamp for cvlindriczl objects that 1s cI simple
construction.

Yet another object of tre present inventicrn Is to provide
a clamp for cylindriczl objects that can be operzzsd/used by

one person to decloy cr retrieve the object.

th

Other objects ancd advantzges of the present Invention will
become more obvicus hersinafrter in the specificztion and
drawings.

In accordance witrn the present invention, & <iamp for

Q.

cylindrical objec:s is provided. Each of z plurz_.ity of split-

rings has =z first half-ring and a second half-rin For each

w?

of the plurality of split-rings, a first mezns hingedly couples

the first half-ring tc the second helf-ring at 2z ~inge point.

wl
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Second means are coupled to each first half-ring at a-distance
from the hinge pcint. Third means are ccupled to the second
means for selectively applying a puiling force thereto to
simultaneously copen each of the split-rings, or ior selectively
applying a pushing force thereto tc simultaneously close each
of the split-rings. The first means can ke a bar paésing
through each first and second half-ring cZ the split-rings.

The second means can be a bar that just passes trnough each

first half-ring.

B

A

IEF DESCRIPTION OF THE DRAWINGS

Other objects, feztures and advantages of the present

invention will become apparent upon reference tc the following
description of the preferred embodiments and to the drawings,
indiczazte

ference cheareacter

(]
ts
)

n

wherein correspcrnding r

[

corresponding perts throughout the ssvereal views cf the

drawings and whersin:

FIG. 1 is & side view of & mechanicel clamc zccording to
one embodiment ¢f the present invenzion;

FIG. 2 is & plan view of one c¢f the szlit-ring assemblies
in its clocsed or clamping position;

FIG. 2 is & top view of =z portién-of the sp_it-ring
assembly taken along line 3-7 in FIG. 2;

FIG. 4 is & plan view of one ¢f the split-ring assemblies

in its open position; and’
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FIG. 5 is a rlan view ¢f one of the split-ring assemblies

having curved extension portions.

DESCRIZTION OF THE PREFERRED EMBODIMENT (S)

Referring now to the drawings, and more particularly to
FIG. 1, one embcdiment of a mechanical clamp is illustrated in
a side View and Is referenced generally by numerzal 10. Clamp
10 is holding a :ylindrical cbject 100 (shown in ctrantom lines)
such as an unmanrted underwater vehicle (UUV) tha: is deployed
and retrieved frcm the water from the side of a ship (not
shown).: However, it is to ke understood that cla:;ylo can be
used as a clamp Zcr other cylindriéa; objects such as pipes,
poles, etc.

Grasping cy.indrical object 10( are two idernzizal split—
ring assemblies _Z and 14. Split-ring assembly -z is shown in
isolation in the zlan view c¢f FIG. 2. While twc sclit-ring
assemblies are szcwn irn clamp 10, it is tc be urdsrstood
additional split-ring assemblies could be used wizhout
departing ffom trne scope of the pressnt inventicn. Further,
since split-ring zssemklies 12z and 14 afe identiczl, a detail
description of just split-ring assembly 1Z will z= provided
herein.

Split-ring zssembly 12 cocnsists of two, apprzzimately C-

- shaped half-rings 12A and 12E. As kest seen in 7I%. 3, each of

half-rings 12A zr< 12B is provided with a hole 127 and 12D,
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respectively, at one end thereof. Mcre specifically, each such
end of half-rings 12A and 12E 1s notched at 12E and 12F,
respectively, so that the ends can nest as holes 12C and 12D
are aligned. A common axis 1.G of aligned holes 12C and 12D
serves as a hinge point for split-ring assembly IZ as will be
explained further below. Hali-ring 12A is further provided
with another hole 12H positioned some dis:énce awzyv from hole
12C. As will be explained further below; hole 1ZZ serves as a
control point for opening and closing split-ring assembly 12.
Acéordingly, while the exact distance between hcles 12C and 12H
is not criticel, nole 12H shculd be within 90° frzm hole 12C.

To provide z more secure grip con cylindrical cbject 100,
opposing surfaces of half-rings 12A and 12% can t= partially or
completely conficzured as anti-skid surfaces. Fcr s=xample,
opposing surfaces of half-rings 12A and 1z2 couldd ze roughened
surfaces. More zypically, opposing surfeces of nz_f-rings 12L
and 12B would heavz an anti-skid material .27 and .2J,
respectively, afZixed theretc. Materials 121 &an2 22J could be
any materieal that is anti-skid with respect to cylindrical
object 100. Corrrzessikble materials such zs cork, reoprene,
rubber, etc., ars good choices since they zlsc sez7e as
protective cushicrs when spliz-ring aSsembly 12 = closed about
cylindrical objezz 100.

Split-ring zssembly 12 czn also include exterzions 12K and

121 extending awzy from half-rings 1Z2 an<d 12B, z=zpectively.
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More specifically, extensions 12K and 1ZL oppose one another

~3 are

f»

when split-ring assembly 12 is closed (FIG. 2)

G Zorming the

3

positioned approximately 180° away from axis 1
hinge point for split-ring assembly 12. When split-ring
assembly 12 is opened (i.e., half-rings 123 and 1IB pivot about
axis 12G) as shown in FIG. 4, extensicns 12K and .ZL angle away
from one another to define a funnel-shaped opening that
facilitates the a;ignmént and placerent of split-ring assembly
12 on a cylindriczl object to be clamped. Note zhat extensions
12K and 12L can re straight as showr in FIGS. 2 and 4, or can
‘be curved outward as extensions 12M znd 12N in FIZ. 5.

Referring &cgain to FIG. 1, split-ring assemr’iss 12 and 14
are coupled to cre ancther in a spaced-apart relztionship by,
for example, a rigid par 16 passing throuch the zligned holes
(i.e., holes 12C zand 12D) of split-ring assembliss 12 and 14.
Although nct illustrated, locking sczcers ‘e.g,. washers, nuts
or other type of stop) could be used to meintain znz spacing
between split-rirg assemblies 12 anc 14. The chcize and use of
such spacers is wszll known and will, therefore, rzz be
described herein. Bar 16 serves as z hinge pin 2z each of
split-ring assemblies 1Z and 14 and, therefore,iis sized so
that each half-rirg (e.g., half-rincs 122 znd 122, can rotate
thereon.

A rigid bar 1% eztends through ezach additicrzl hole 12H

and 14H prov7ided iIn respective half-zings 1ZA an< _4A. Bar 18
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must also be sized so that each half-ring 12A an 1iA can pivot
about bar 18 as bar 1€ is moved up or down as will be explained
further below.

Coupled to kars 16 and 18 is & control assemtly that
controls the opering and closing gf split-ring asssmblies 12
and 14. It is to be understood that a variety c¢f control
assemblies could be used, and that the one descrired hérein is
just one example of a suitable control assembly. = support
frame 20 is coupled to bar 16 by means of, for exzmple, support
arms 22 and 24. OCne end of & contrel arm 26 is ccupled to bar
18 while the other end of control arm 26 is pi&o:ally coupled
to one end of & second control arm 23 at a pivot ccint 30.
Control arm 28 is pivotally ccuplecd &t its other end to one end
of & third contrcl arm 32 at & pivot point 34. Ci:trol.arm 32
is inotally courled at its cother end to a fixed support 36 at
a pivot reint 38. Elthough nct reguired, fixed suzcort 36
could be attachecd to support frame 20.

In operatior, movement oI contrcl arm 32 (in the plane of

iy

the paper) in ths direction cf arrow 40 causes urzwzrd movement
of control arm Z£/bar 12 which, in turn, opens ezcn split-ring
assembly 1z and 14 as bar 18 mcves up relative tc zar 16.
Conversely, movemeht of contrcl arm 22 in the direzzion of
arrow 42 causes <downward movement of control arm 2%/bar 18

i

which, in turn, <loses cach split-ring assembly 1z znd 14 as

bar 18 moves dowr. relative tc nar 16.
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The advantages of the present invention are numerous. A
single cperator can use the mechanical clamp c¢f the present
invention to grasg (retrieve) or release (deplov' a2 cylindrical
object. The simple construction and operation oi the clamp
assures its relizpbility during continued use.

Although the present invention has been described relative
to specific examples thereof,bit is not so limitel. For
example, a variety of materials can be used to ccrnstruct clamp
10 such as metal, composites, or combinations ther=zof.
Different ways oI hingedly ccupling each pair of nzlf-rings to
form a split-ring assembly cculd also be employed. For
example, each split-ring assembly cculd be indiyii:ally hinged
and a bracket cculd be éoupled to each individue. ~inge with
the bracket defining the spacing between split-ring assemblies.

Further, rather than using kar 18 in combinaticn with holes
12H and 14K, a krzcket could ze attached to one hz_f-ring of
each split-ring zssembly at trhe location of holes 2H and 14H.

Control arm 26 wculd then be coupled to each suc: tracket.
Still further, while the control assembly descrizsZ above
(i.e., control arms 26, 28 and 32) provides ihprcved<leverage
and the ability =c lock clamp 10 in z closed posizion, a single
control arm coulc be used for lightweight cylincrizzl objects.

"Thus, it will be understcod that many additi-rzl Changes
in the details, mzterials, steps and arrangement <2 parts)

which have been herein descriked and illustrated i: order to
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explain the nature of the invention, may be made bty those
skilled in the arc within the principle and score cf the

invention as expressed in the appended claims.
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Attorney Docket No. 79473

MECHANICAL CLAMP FOR CYLINDRICAL OBJECTS

ABSTRACT OF THE bISCLOSURE

A clamp for cylindrical cbjects uses a plurality of split-
rings, each of which has a first half-ring and a sezond half-
ring. Each first half-ring is hingedly coupled tc a
corresponding seccnd half-ring at a hinge point. Msans,
coupled to each first half-ring at & distance frcm the hinge

d to a control assermzly. The ccrnzrol assembly

m

point, are ccupl

is operated to ercly one of a pulling Idrce to each first half-

'3

ring to simultanscusly cpen each of the split-rincs, or a
pushing fcrce to sach first helf-rinc to simultanecusly close

each of the spliz-rings.

/0
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