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This invention relates to marine fenders, and more
particularly to fenders of the kind in which one or more
bumper elements are strung on a rope or cable.

It previously has been proposed to provide fenders of
this kind in which a plurality of bumper ‘elements of
toroidal, disk or like form have been strung on a rope
or cable, and have been held in adjusted positions, to
some degree, by retaining washers. In the prior con-
structions referred to it has not generally been possible
to adjust the parts easily and also to secure them firmly
in adjusted position while still permitting disabling of
the securing means easily when it has been desu'ed to
disassemble the parts or to readjust them.

An object of the present invention is to prov1de a
marine fender assembly of the general class referred to in
which the parts are so constructed and cooperatively ar-
ranged as to provide for increased ease in adjustment,
securing in adjusted arramgements, and freeing for dlS-
assembling or readjustment.

A further object of tl.e invention is to prov1de a fender
assembly of the character stated including resilient re-
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tions of the central walls 6 and openings 7 are convexly
tapered from the respectively adjacent end walls 4 and 5
inwardly toward the opposite end walls. The elements
1 preferably are formed of resilient or cushion material
which may be ore of the well known moldable plastics,
for example a plastic of the vinyl class.

The bumper clements 1 are strung on the rope 2, two
stretches 9, 9 of which pass through the openings 7 in
the elements 1, the ends of the rope 2 being spliced at
10 within the assembly of elements 1. In the form
shown, the splice 10 is located within the opening 7 in
the lowermost bumper element 1. The rope 2 has an
upper bight 11 which joins the upper portions of the
rope stretches 9, 9 above the topmost element 1, and a
lower bight 12 which joins the lower portions of the
rope stretches 9, 9 below the bottom element 1.

For holding the bumper elements 1 and rope in the
desued ‘relative assembled positions, retainer or anchor-
ing plugs generally designated 13 are positioned above
the topmost element 1 and below the bottom element
1, and so circumferentially engage the rope 2 and the

o associated elements 1 as to resist sliding movement of
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the elements 1 with respect to the rope 2 when the parts
are in their completely assembled relative positions.
Each of the retainer plugs 13 is also preferably formed of
resilient or cushion material, such as vinyl plastic, and
is provided with two spaced apertures 14 which extend
generally parallel to the rope stretches 9, 9 and the open-
ings 7 through the bumper elements 1. Each plug 13
is peripherally concavely tapered at 15 conformingly to

_ the tapering of the portions 8 of the walls defining the
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taining members so shaped and so cooperable with

bumper elements as to be compressible into gripping rela-
tion with a rope or other stringer member to hold the
parts in adjusted positions.

Other objects of the invention will become apparent
from a reading of the following description, the ap-
pended claims, and the accompanying drawings, in
which:

Figure 1 is an elevational view showmg a marine fender
assembly embodying the invention;

Figure 2 is an enlarged scale fragmentary elevation
showing the lower part of the assembly illustrated in
Figure 1, with certain of the parts being shown in the
relative posmons they occupy at an intermediate: phase
of preparmg the assembly for use;

Figure 3 is a fragmentary sectional view on thé line
3—3 of Figure 2, a rope and retaining plug being shown
in elevation and in completely assembled relation;

Figure 4 is a bottom plan view of the parts shown in
Figure 3, but with the rope omitted;

Figure 5 is a perspective view..of a retammg plug,
drawn on an enlarged scale;

Figure 6 is a fragmentary sectional view on the line
6—6 of Figure 1, but showing a retaining button in a
position for enabling relatively free sliding of the rope
with respect to other parts of the assembly; and

Figure 7 is a view similar to Figure 6, but showing
the parts in their completely assembled relative positions
in which they are not freely slidable with respect to
each other.

The illustrative embodyment of the invention includes
a plurality, in the form shown, five, of bumper elements
1 which are strung on a rope 2 passed through the bumper
elements 1. Each bumper element 1 is in the form of
a hollow annulus including a peripheral outer wall 3,
an outer end wall 4, an inner end wall 5, and a central
wall 6
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openings 7 in the elements 1, and the extreme outer pe-
ripheral part of each plug 13 is formed as a flange 16.

In assembling the parts, the rope 2 before being spliced
is threaded through the opemngs 14 in the two retainer
plugs 13 and through the openings 7 in the bumper ele-
ments 1, and the rope ends are then spliced. This is done
while the retainer plugs 13 are displaced from the con-
tiguious bumper elements 1 as shown in Figures 2 and
6. With the retainer plugs 13 so disposed and being out
of contact with the adjacent bumper elements 1, the

- plugs-are not subjected to inward radial compression and
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which defines an axial opening 7. - The end por- .’

the resilient plug material is, therefore, relaxed and the
plug apertures 14 are of sufficiently larger diameter than
the rope stretches 9 to permit relatively free sliding move-
ment of the plugs 13 and the rope stretches 9. The parts,
having been assembled to the extent described above,
the looped rope may be moved so as to position the splice
10 within one of the bumper elements, as shown in
Figure 2. The paris are then in readiness for being
finally positioned in relatively fixed adjusted relationship.
This relative fixing ‘of the parts is effected by forcing
the retainer plugs 13 inwardly toward the respectively
adjacent bumper elements 1 and coaxially into the
openings 7 so as to bring the tapered plug surfaces 15
into -pressing engagement with the tapered portions 8
of the openings 7 in the elements 1. The radially in-
ward force thus exerted upon the plugs 13 squeezes the
plug material inwardly so as, in effect, to reduce the
diameter of the plug apertures 14, causing the plug ma-

‘terial to bind against or grip the rope stretches 9, 9 and

permit only relatively less free sliding of the plugs on
the rope stretches. Figure 6 shows the top retainer 13
in its relatively relaxed position prior to being brought
into forcible contact with the top bumper element 1
with the walls of the plug apertures 14 being slightly
spaced from or only lightly contacting the rope stretches
9. With the parts so positioned the plug may relatively
easily be slid along the rope. Figure 7 shows the parts
after the plug 13 has been moved into forcible engage-
ment with the tapered part 8 of the opening 7 with
resultant radially inward compression of the plug ma-
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terral and squeezing of the rope by the walls of the plug
apertures 14.° Flgures 2 and 3 show the bottom retainer
plug 13 respectrvely in its dlsplaced position and in its
securing, position in which it grips. the .T0pE 2.. .
“The plugs may: b ) their grrppmg posrtrons

moved in
either by being “slid along the rope at.a point. some-
what removed from the. adJacent rope brght and-against
the ad.]acent element 1 .as indicated at the top of Fi

through the opemngs T to cause the rope blg'

tend. "across and contact the outer. face of the retamer
,plug 13 ‘and. pull -the latter. into’ the tapered opemng,
portion 8, as.indicated in Frgure 3.

When.it is desired to disassemble the parts or. to adjust
the bu.mper elements 1 in new positions on "the rope
2, the retainer plugs 13 are first dislodged from’ the
Qpemng tapered portions 8 s0. as' to. permit the plug ma-
terjal to relax and release the rope. for relatively free
stiding movement. 'To. prevent the plugs. 13 from bemg
pulled into the opening tapered portions 8 50. far as.to
make it difficult to dislodge the plugs 13, the: latter are
provrded at their extreme peripheral portions with ﬂanges
16 adapted to bear resiliently against the adjacent ends
of’ the bumper elements 1 5038 to. limit the extent to
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the _opening tapered portrons 8 )

Whlle Figure 1 shows a typical and perhaps the most,
commonly used arrangement of the parts, it will be under-
stood that the bumper .clements 1 may be placed in dif-
ferent relative positions for special uses. . For example,
the elements 1, or certain of them, may be arranged in
mutually spaced relation, in which case a.retainer plug
13 may be placed adjacent to each surface 4.or 5 of each:
element 150 as to maintain the elements-in: predeterrmned
relatlve _positions deployed along the Tope. -

.Jn very large. assemblies, the ‘anchoring. plugs may.
be formed with four, instead of only two, apertures, and
two.rope loops .or four rope stretches. may be employed:
for " stringing the elements 1. In.such constructlons, )
each rope stretch passes through one of the apertures in
each plug and is relatively released or .gripped. ‘accord-.
mg ‘to the positioning of the plug with respect to the ad-
jacent bumper element, as explained above. -

Preferably, the material constituting the 'buttons, or.
plugs 13 is somewhat softer or more vieldable than the 45
material of which the bumper elements.are formed. This
is conducive.to most effective cooperation. of. the parts
for the grrppmg and refeasing of the. rope. stretches. 9 as,
reqmred

The bumper elements 1 bemg of yreldable materlal
the -assembly .is effective for minimizing shocks, but, be-
ing resilient, the elements 1 do.not- take on permanent
deformation in service. Moreover, the hollow form .of
the bumper elements renders. them. buoyant so-as to be
recoverable if inadvertently dropped in: the. water, and-
so as to be usable as life preservers.

The construction disclosed .embodies the mventron in
a preferred form, but it is iftended that the dlsclosure be
itlustrative rather than definitive, the invention bemg de-
fined in the appended claims. - 60

I claim:

1. In a marme fender assembly, a bumper  clement
havmg an inner ‘end face and an outer end face-and .an.
opemng extending axially through said element from the
inner end face to the. outer end face thereof said open-
ing having a portien. tapered from said. outer .end face:
inwardly toward. said-inner end face; two. TOpe-s etches:
extending through said opening and bemg joined. by .a:
bight .outwardly beyond said outer end face; and an-
anchoring plug of yieldable material tapered at its pe-
riphery conformingly to and fitting coaxially within the
tapered portion. of said opening and having . two apertures-
extendmg through said plug on opposite sides of the plug,
and-opening common axis.and being spaced. from each
other transversety to said a.xls said Tope stretches Tespec-. 75
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tlvely extendmg through said apertures with the aperture
walls surrounding the réspective rope stretches, and the
diameters of said apertures’ being so related to the di-
ameters of said rope stretches that said rope stretches
are circumferentially engaged by said plug to resist slid-
ing movement of said plug and said bumper element rela-
tive to said rope stretches, the rope bight extending across

the outer face of said plug. between said apertures.

2. In a marine fender assembly, a bumper element
of yieldable material having an inner end face and an
outer-end face and an opening extending axially through
said element from the inner end face to the outer end

. face thereof, said opening having a portion tapered from

said outer end faces inwardly toward said inner end face;
two rope stretches extending through said opening and be-
ing joined by a bight outwardly beyond said outer end
face; and an anchoring plug of yieldable material tapered

. at its periphery.conforming to and fitting coaxially within
: the tapered portron of. sald openrng and havrnt7 two aper-

the plug and. opemng common axrs and bemg spaced from
each other transversely o sard ax1s, said rope stretchesr

1} walls surroundmg the respect1ve rope stretches,
and therdrameters of said apertures being so related to.
ieters of said rope strétches that said rope

e circumferentially engaged by said plig to
movemeént of said plug and said bumper

' element relative to_said rope strétches, the rope bight ex-

tending across the outer face of sard plug between said
apertures.
3. In a marine fender assembly, a_bumper element

of yreldable material havmg an inner end face and an

‘face and an opening extending axially through
said element from the inner end face to the outer end
face thereof, said opening having a portion tapered
from, -said - outer end face inwardly toward.said inner
wo rope stretches extending through said open-
mg and being joined by a bight outwardly beyond said
outer end face, and.an anchormg plug of yieldable mate-
rial tapered at its periphery conformingly to and fitting:
coaxially within the tapered portion of said opening and
havmg two. apertures. extending through said plug on

' opposrte srdes of the plug and opening common axis

and being. spaced from each other transversely to said
axis, said rope stretches respectively extending through-
said -apertures with the aperture walls surrounding the

~ respective rope stretches in- gripping relation thereto,
" the: rope bight extending across-the outer face of said

plug between said apertuses, said plug apertures being
suﬁiqrerx;ly larg,er in eross section than said rope when
said: plug ‘is displaced from .said opening-tapered por-
tion and is not. subjected to inward radial pressure to.
permit relatively. free. sliding of- said plug on said rope
stretches, said- apertures being reduced in cross section
when said ‘plug is:forced into.said opening tapered por-:
tion;and:;said- plug is compressed radially inwardly and
said plug is forced: into ‘binding conmtact with said rope
stretehes; whereby there can be only relatively less free
sliding of said plug on said repe stretches.

4. In;a-marine fender assembly, a bumper element
of yieldable material having an inner end face and an
outer end face and -an .opening extending axially through
said element ‘from the inner end face to the outer end
face thereof, said' opening having a portion tapered
from:isaid- outer end face inwardly toward said inner
end faee; two rope stretches extending through said open-
ing and being jointed by a bight outwardly beyond said
outerend-face; and an anchoring plug of yieldable mate-
ridl tapered at its periphery conformingly to and fitting
coaxially within the tapered portion of said opening
and .having two apertures extending- through said: plug.
on.opposite sides of the plug and opening common axis.
a.ug'», .eipg -Spaced from. each other transversely to said
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axis, said rope sifetches respectively extending through
said apertures with the aperture walls surrounding the
respective rope stretches in gripping relation thereto,
the rope bight extending across the outer face of said

6
having an outer peripheral flange engaging the outef
face of said bumper element for limiting forcing of said
plug into said opening tapered portion and thereby limit-
ing the radial inward compressing of said plug and its

plug between said apertures, said plug apertures being 5 binding upon said rope stretches.

sufficiently larger in cross section than said rope when
said plug is displaced from said opening tapered por-
tion and is not subjected to inward radial pressure to
permit relatively free sliding of said plug on said rope
stretches, said apertures being reduced in cross section
when said plug is forced into said opening tapered por-
tion and said plug is compressed radially inwardly and
said plug is forced into binding contact with said rope
stretches, whereby there can be only relatively less free

sliding of said plug on said rope stretches, said plug 16

References Cited in the file of this patent
UNITED STATES PATENTS

1,180,665 MCEIr0Y e Apr. 25, 1916

2,105,815 Mass - Jan. 18, 1938

2,197,839 Roberts - oo Apr. 23, 1940
FOREIGN PATENTS

55,883 NOIWAY et Nov. 11, 1935



