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accomplished by pivoting the bollard whereby the line slips off the top of
the bollard and out of A quick release bollard and method of mooring
engagement with the clamping jaw. It has been -                      found
that the Balston bollard, although relatively 5 The present invention
relate to a bollard as may be:   70 reliable, is quite bulky and expensive
to manufacture - used for mooring vessels, for example, ships,    - due to
its complexity. Furthermore, the large num- barges, work boats. In
particular, the invention  ber of moving parts which are subjected to the
relates to a quick release bollard for handling high  enormous line
tensions results in numerous failures. strength, synthetic or fibre mooring
lines without  It also requires attaching the mooring line in an 10
damaging the line.                             75 unconventional manner
requiring extensive training In barge and ship mooring and  like
operations,  -  of personnel to be able to quickly secure the rope
particularly in connection with manoeuvring, tying  around the bollard. up
and casting off in very heavy seas, it is difficultto  The object of the
invention is to provide an secure a line to a vessel, and it is even more
difficult  improved quick release bollard. 15 to afford a quick release of
the line when it is desired   80  According to one aspect of the invention
there is to free the vessel from restraint. In some instances,  provided a
bollard comprising: a support base in order to avoid great danger, it is
necessary to  adapted for securement to a dock, pier, vessel deck effect an
extremely quick release. This sometimes  orthe like; a bollard drum
assembly including a has been accomplished by severing the hawser or
central shaft fixedly secured to and upstanding from 20 line, for example,
by an axe, but this is not only   85 the support base; a drum mounted for
rotation on wasteful and destructive of the cordage but is -  the shaft,
the drum having a relatively smooth accompanied by considerable danger to
personnel.  exterior cylindrical surface for receiving a selected The
conventional bollard used in mooring opera-  number of windings of a line
under high tension to tions has taken the form of a rigid post member
reduce the tension at the free length of such line to a 25 secured to the
deck of a vessel or pier. Such a bollard   90 fraction of the tension ahead
of the drum; a releas- is typically used in conjunction with a line which
able lock assembly for selectively locking the drum terminates in an eye
that fits over the post member  against rotation relative to the shaft; and
means for to effect the connection. This conventional configur-
restraining motion of the free length of the line at ation results in
several disadvantages, including, for  such fractional tension. Preferably
the lock assembly 30 example, a rapid wearing of the eye portion of the  95
comprises a flange forming an integral continuation line. Furthermore, the
only quick release is by a  of the bollard drum, the flange including
peripheral cutting device such as an axe.                    detents; a
spacer ring fixedly secured to the support Various mooring operations
require the secure-  plate in close relation to the periphery of the
flange, ment of the hawser to a bollard, for example where  the spacer ring
having openings carrying a plurality 35 the bollard is mounted on a dock or
pier for tying up   100 of free lock operating members; and a movable a
vessel orwherethe bollard is mounted on an      detent ring positioned in
close sliding relation tothe offshore supply boat for the purpose of
mooring to  outside surface of the spacer ring, the detent ring an offshore
rig. Numerous problems are associated  having detents at the inner ring
surface thereof, the with releasing the hawser under emergency situa-  lock
operating members having a width wider than 40 tions. Furthermore, the
hawser is often frayed or  105 the spacer ring openings so that at least a
portion of damaged beyond repair during repeated uses of     the operating
members must protrude into either the certain bollard assemblies, therefore
requiring the  flange detents or the detent ring detents, whereby damaged
portion to be removed and a new eye      the bollard drum may be locked
against rotation formed.                                           relative
to the shaft by forcing the operating mem- 45  An improvement over the
conventional post-type.  110 bers into the flange detents and may be
unlocked for bollard is represented by a pivoting mooring hook  rotation by
forcing the operating members into the over which the eye of the line is
secured. The    detent ring detents. The lock operating members operator
may pivot the hook from a first holding  may be flat discs. position to a
second release position. Although the  The bollard drum assembly, when
locked to 50 pivoting hook does provide means for quickly releas-  115
prevent rotation, receives several wraps of the ing the line, the line is
not released in a controlled  hawser to reduce the tension in the hawser at
the manner and, therefore, presents a danger to the   free length so that
the tension at the free length crew and equipment. The pivoting hook also
has the  being held by the cleat is greatly reduced compared disadvantage
of rapidly wearing the line, especially  to the working load in the line.
As used herein the 55 at the eye. A typical pivoting hook is manufactured
120 term "free length" refers to that portion of the line or by
Machinefabriek Manpaey Marine Engineering      hawser that is at a reduced
tension due to the B.V. in 1313 C.S. Dordrecht,Holland, part #MHX
wrapping of the hawser around the bollard drum. It 150401002.
will be understood that in accordance with the An improvement over the
time-honoured mooring   invention a portion of the free length is
restrained 60 techniques described above is disclosed in U.S.  125 against
longitudinal movement by means of a cleat patent no. 3,973,511 to John C.
Balston. The bollard  or the like. 'described in this patent includes a
fixed base     Preferably, the bollard of the instant invention 



mounting a pivotable bollard drum. The mooring    comprises a bollard drum
assembly having a cylin- line passes around the drum and the adjacent side
drical drum mounted on a bearing for rotation 65 walls of a channel. Quick
release of the line is-   130 relative to a vertical support shaft. The
bollard drum    2        GB2024753 B
2 assembly is mounted on a support plate which may    support surface for
both bollard drum assembly 12 be secured to the dock, pier, vessel deck, or
the like.  and cleat assembly 14. Plate 20 is adapted for In a particular
embodiment, a cleat assembly having  securement to a dock, pier, vessel
deck, or the like by a straight cleat is also mounted on the support plate.
bolting or other suitable means. 5 The cleat assembly includes a straight
cleat having a   70   A cylindrical bollard drum 24 is slidably received
jaw housing with a V-shaped opening. The opening    over shaft 18 and is
adapted for rotation on a bearing includes removable jaw halves having
slanted teeth  26. Bearing 26 may take the form of a nylon or other for
engaging the hawser and restraining it from     sliding element type
bearing or, in the alternative longitudinal movement. The jaw housing is
pivotally  may take the form of a rolling element type bearing. 10 mounted
on the support plate and is normally    75 Drum 24 terminates at its lower
end in an integral restrained against pivotal movement by means of a
flange 30 which forms aportion of the bollard lock pair of rollers riding
on the housing. A trip lever is  assembly more fully described below. It
will be provided to move the rollers out of engagement with  appreciated
that drum 24 provides a relatively the housing so that the cleat may move
to a released  smooth cylindrical external surface for receiving the 15
mode wherein the hawser is released from the jaw  80 desired number of
windings of a line or hawser 32 housing.
forreducing the tension in the hawser form a In an alternative embodiment,
a curved cleat is   relatively high tension ahead of the bollard to a
integrally secured to the external surface of the   relative low tension
that may be handled by the cleat bollard drum, thereby eliminating the
necessity of a  assembly 14. 20 separate cleat assembly mounted on the
support   85   The lock assembly for bollard drum 24 will now be plate. The
curved cleat receives the free length of the  described in detail with
reference to Figures 3 and 4. hawser and restrains it against longitudinal
motion  The lock assembly is provided for restraining relative after
several wraps have been made around the       rotational movement between
shaft 18 and drum 24 bollard drum.
during periods when the hawser is being held fast by 25  In accordance with
another aspect of the invention   90 the cleat. For release of the hawser,
the lock there is provided a method of mooring comprising    assembly is
unlocked so as to allow relative rotation the steps of: providing a bollard
drum that is      while simultaneously unlatching the cleat to allow
selectively locked against rotation or unlocked for  the hawser to be
quickly removed from the cleat rotation about its longitudinal axis and
securing the  assembly and the bollard drum assembly. While it 30 drum to a
pier, dock, vessel deck or the like;   95  will be appreciated that other
lock configurations wrapping an intermediate portion of a mooring line  may
be utilized without departing from the present around the external surface
of the bollard drum in a  invention, the illustrated lock assembly is a
disc- selected number of windings to reduce the tension   detent
arrangement which serves to lock the drum at the free length of the line to
a fraction of the  flange 30 to the base plate 20. 35 tension in the line
ahead of the bollard drum; and  100   The lock assembly includes a spacer
ring 40 locking the drum against rotation and placing the   having sixteen
openings, each housing a free or free end of the line in a device suited
for restraining  floating roller disc 44. Spacer ring 40 is fixedly
longitudinal motion of the free length of the line at  secured to base
plate 20 by any suitable means, for such fractional tension.
example, by bolts (not shown). It will be appreciated 40  To help
understanding of the invention, two    105 that each opening supports its
respective disc 44 bollards in accordance with the invention will now  from
each side and allows radial movement of the be described with reference to
the accompanying     disc. Spacer ring 40 is positioned in close relation-
drawings, in which;-                                ship with the drum
flange 30. Drum flange 30 Figure 1 is a side view of a bollard constructed
in  includes sixteen detents 52 which are adapted to 45 accordance with the
present invention,          110 receive the disc 44 when the lock assembly
is in its Figure 2 is a perspective view of the straight cleat  locked or
engaged position illustrated in Figure 4. assembly illustrated in Figure 1,
The lock assembly also includes a detent ring 56 Figure 3 is a vertical
section view of the bollard  which is held in close sliding relationship to
the drum assembly illustrating the operative elements of  external surface
of spacer ring 40. Detent ring 56 50 a lock assembly,
115 includes sixteen equally spaced detents 60 which are Figure4is a
horizontal section view of the bollard  adapted to receive
discs44forplacing the lock drum assembly taken substantially along line 4-4
of  assembly in an unlocked or disengaged position Figure 3 with the lock
housing and connecting bolts  which allows the drum 24 to rotate relative
to shaft removed to facilitate illustration, and             18. The detent
ring includes a lock release lever 62 55  Figure 5 is a perspective view of
an alternative  120 for rotating detent ring 56 about fixed spacer ring 40.
embodiment of the bollard.                          The entire lock
assembly is enclosed by a lock 



Referring to the drawings, and in particular to   housing 68. Thus, it can
be seen that selected Figures 1 and 3, there is shown a bollard 10
movement of lock release lever 62 will place bollard comprising a bollard
drum -assembly 12 and a cleat  drum 24 in either a locked position for
holding the 60 assembly 14. Bollard drum assembly 12 includes an   125
hawser or an unlocked position for release of the upstanding cylindrical
shaft 18 (see Figure 3) which,  hawser. in this embodiment is formed
integral with a support  With reference to Figures 1 and 2, the description
plate 20, although it may be secured to the support  will now turn to a
detailed discussion of the cleat plate by welding or other suitable means.
As best   assembly 14. 65 shown in Figure 1, support plate 20 is a common
130   As discussed above, cleat assembly 14 is adapted    GB2 024753 B    3
to hold the free length of hawser 32 after it has been  the hawser is first
placed into the jaw housing for wound around the bollard drum assembly
several'  engagement with teeth 94, then wrapped several times to reduce by
friction the tension at the free  times around the bollard drum 24 and
tension is end. Cleat assembly 14 is mounted on common base  applied to the
hawser. With the detent ring 56 5 plate 20 separate from but in relatively
close proxim-   70 positioned so that the roller discs 44 are protruding
ityto bollard drum assembly 12.                  into detents 52 of bollard
drum flange 30,the bollard Cleat assembly 14 includes a jaw housing 74
is locked in the manner illustrated in Figure 4. The which has a rigid base
portion 76 and upstanding  tension on the hawser behind the drum is reduced
converging upper side walls 78,80 which are:      greatly by thefriction of
the hawser against the drum 10 strengthened by means of gussets 82,84,86.
The  75 so that the resultant tension at the free end is low front wall
portion 88 of jaw housing 74 is reqrwardly  enough to be held by cleat
assembly 14. For release, tapering and has a V-shaped cutout for receiying
the  even under maximum hawser tension, the trip lever hawser. The rear
wall portion 89 also contains a  128 is disengaged thereby allowing the
cleat to pivot cutout portion so that the hawser may extend    up
Simultaneously, lock release lever 62 is moved to 15 entirelythrough the
jawhousing.Jawside members   80 rotate detent ring 56 until discs 44 fall
into detents 78,80 are adapted to receive removable jaw halves  60, thereby
releasing drum 24 for rotation relative to 90 and 92 (notshown) which are
adapted to engage  shaft 18. The hawser then pulls off of the bollard and
and restrain linear motion of the hawser. The    is lifted out of the cleat
assembly 14. illustrated jaw half 90 includes a number of teeth 94  It has
been found that most commercial line sizes 20 which aresloped rearwardly at
an angle of [err]  85 are in the range from one to seven inches in relative
to the jaw housing base 76. The teeth 94 are  diameter. Since there is an
optimum ratio of bollard adapted to engage the exterior surface of the
hawser  drum diameter to line diameter of 4 to 1, the bollard and self
locate the hawser downwardly toward base  drum assembly preferably is
provided in different 76 as tension is applied to the hawser. Teeth 94 grip
diameters in order to accommodate the various line 25 the hawser in the
mannerwell-known in the artto  90 sizes. prevent longitudinal movement.
.                A bollard was designed to handle a 4-1/4 inch Jaw housing
74 is mounted for pivotal movement  diameter line manufactured by Sampson
Ocean about a pivot shaft 100 to facilitate remoyal of the  Systems Cordage
Works of Boston, Massachusetts hawser from the jaw housing during release
opera-  and having a breaking strength of 504,000 pounds. 30 tions. As best
shown in Figure 2, housing 74 is  95 The bollard is designed to withstand a
tension equal mounted at its forward end by means of pivot shaft  to or
greater than the breaking strength of the 100 which extends through lower
side wall portions  hawser. Since the optimum ratio of bollard drum 101,
102. Pivot shaft 100 is journaled in support  diameter to line diameter is
4 to 1, the bollard drum members 105,106,107, 108. As best illustrated in
diameterwas selected as 17inches. Itwill be 35 Figures 1 and2, lower
sidewall portions 101,102  100 appreciated, however, that a bollard drum
having a terminate at the rear of jaw housing 74 immediately  selected
diameter may accommodate more than one below rollers 110,.1 12. As
explained below, rollers  line size since the 4 to 1 ratio is a guideline
for 110,112 hold jaw housing 74 in the substantially  optimum performance,
but does not have to be horizontal position shown in solid lines in Figure
1  adhered to rigidly. The bollard drum and shaft are 40 and, when moved
out of engagement of the upper    105 made from seamless steel pipe, ASTM
A-106, grade surfaces of portions 101,102, allows the iaw housing  C, which
gives a tensile strength on the order of to pivot forwardly about shaft 100
to the released  70,000 pounds per square inch and a yield strength
position (notshown). Rollers 110,112 are mounted  on the order of 40,000
pounds per square inch. The for rotation on shafts 11.4 (not shown) and
116. The  sliding-element bearing between the bollard drum 45 mounting of
roller.1 12 will be described in detail  110 and shaft is formed from
plastics. The removable with the understanding that roller 110 is mounted
in  jaw halves 90 secured within jaw housing 74 are an identical fashion.
Shaft 116 is received within a  configured to accommodate the 4-1/4 inch
line mating opening in a release dog 120 which is, in  diameter. turn,
pivotally secured to a support member 122 by  Figure 5 illustrates an
alternative embodiment of 50 means of a pivot shaft 124. Atrip lever
128forms a    115 the bollard in accordance with the present invention 



continuation of both release dog 120 and the release  wherein the cleat
assembly is made integral with the dog on the opposite side. A downward
movement of  bollard drum. Bollard 10' includes a bollard drum the trip
lever 128 causes the release dogs to pivot  assembly 12' which is identical
with the previously rearwardly, or counterclockwise as viewed in Figure
described drum assembly 12 except that it is 55 1, against the bias of a
return spring 130. After  120 mounted on a support plate 20' and includes a
rotation of the release dogs on the order of [err],  curved cleat 144 in
lieu of a straight cleat. Cleat 144 is rollers 110, 112 move outof
engagement with the   securedtothe exteriorofthe bollard drum instead of
upper surface 129 of lower sidewalls 101,102     the support plate. Cleat
144 comprises upper and thereby allowing the jaw housing 74to moveto the
lower jaw housings 150 and 152, respectively. 60 released position, due to
the tension in the hawser,   125 Housings 150,152 preferably are welded to
the where the hawser is automatically released from   exterior of the
bollard drum, although they may be teeth 94 in the manner known to those
skilled in the  integrally cast with the drum. Housings 150,152 art.
mount removable jawteeth sections 156,158 which In a typical mooring
operation with base plate 20  are selected by size to accommodate the
diameter of 65 secured to a pier, vessel deck or the like, a portion of
130 the line being used. While sacrificing some versatil-    4       GB 2
024 753 B
4 ity, the jaw teeth may be integrally cast with the jaw  cleat assembly
includes a jaw housing defining a housings.
longitudinal V-opening and teeth disposed in the The operation of the
alternative embodiment is as  V-opening for gripping the line and
restraining the follows. Beginning from the bottom, the hawser is  line
against longitudinal movement. 5 inserted in the cleat and the adjacent
portion of the  70  7  A bollard as claimed in claim 6 wherein the hawser
is wrapped around the bollard drum. Appro-  jaw housing is pivotally
mounted at the end facing ximately four wraps are required in most
situations.  the bollard drum assembly and includes means for With the
bollard drum assembly in the locked or    selectively restraining the
pivoting of the jaw hous- engaged mode, the line tension is allowed to
build  ing during periods where the line is held fast and for 10 up thereby
causing the line to self locate and  75 releasing the jaw housing for
pivoting to release the become fully restrained within the curved cleat. At
line there from. the completion of the mooring operation the bollard  8. A
bollard as claimed in claim 7 wherein the can be unlocked under full line
tension by moving    said means for selectively restraining and releasing
the release lever, thereby allowing the bollard drum  comprises at leastone
roller element mounted to 15 to rotate. The line then pulls offthe bollard
and peels   80 rideonan upper surface ofa portion ofthe jaw out of the
cleat. To prepare the bollard for the next  housing and a trip lever for
moving the said roller moor, the bollard is manually rotated to the locked
out of engagement with the jaw housing. position.
9. A bollard as claimed in any one of claims 1 to 4 wherein the said means
for restraining comprises a 20 CLAIMS
85 curved cleat fixedlysecured to the external cylindric- al surface of the
bollard drum, the curved cleat 1. A bollard comprising: a support base
adapted  subtending a selected arc on the drum and havng for securement to
a dock, pier, vessel deck or the  internal teeth for gripping the line and
restraining like; a bollard drum assembly including a central  the line
from longitudinal movement, whereby an 25 shaft fixedly secured to and
upstanding from the  90 intermediate portion of the line may be wrapped
support base, a drum mounted for rotation on the   around the bollard drum
and the free end may be shaft; the drum having a relatively smooth exterior
inserted into the curved cleat. cylindrical surface for receiving a
selected number of  10. 'A'bollard as claimed in claim 9 wherein the
windings of a line under high tension to reduce the  subtended arc is on
the order of 90. 30 tension at the free length of such line to a fraction
of   95  11. A method of mooring comprising the steps the tension ahead of
the drum; a releasable lock   of: providing a bollard drum that is
selectively assembly for selectively locking the drum against  locked
against-rotation or unlocked for rotation rotation relative to the shaft;
and means for restrain-  about its longitudinal axis and securing the drum
to ing motion of the free length of the line at such  a pier, dock, vessel
deck or the like; wrapping an 35 fractional tension.
100 intermediate portion of a mooring line around the 2. A bollard as
claimed in claim 1 including a   external surface of the bollard drum in a
selected bearing upon which the drum is mounted for        number of
windings to reduce the tension at the free rotation.
length of the line to a fraction of the tension in the 3. A bollard as
claimed in claim 1 or claim 2    line ahead of the bollard drum; and
locking the drum 40 wherein the said lock assembly comprises: a flange
105 against rotation and placing the free end of the line forming an
integral continuation of the bollard drum,  in a device suited for
restraining longitudinal motion the flange including peripheral detents; a
spacer ring  of the free length of the line at such fractional fixedly
secured to the support plate in close relation  tension. to the periphery
of the flange, the spacer ring having  12. A method as claimed in claim 11
wherein the 



45 openings carrying a plurality of free lock operating    110 said device
into which the line free length is placed members; and a movable detent
ring positioned in  comprises a straight cleat and including the step of
close sliding relation to the outside surface of the  placing a portion of
the free length in the straight spacer ring, the detent ring having detents
at the  cleat and allowing the free length to self locate at a inner ring
surface thereof, the lock operating mem-  fully restrained position within
the cleat. 50 bers having a width wider than the spacer ring  115  13. A
method as claimed in claim 12 including openings so that at least a portion
of the operating  the steps of pivotally mounting the straight cleat at
members must protrude into either the flange      the end facing the
bollard drum, restraining pivotal detenits or the detent ring detent,
whereby the   movement of the cleat when the line is held fast and bollard
drum may be locked against rotation relative  releasing the cleat to allow
pivoting to release the 55 to the shaft by forcing the operating members
into    120 line. the flange detents and may be unlocked for rotation  14.
A method as claimed in claim 11 wherein the by forcing the operating
members into the detent  said device into which the line free end is placed
ring detents.                                     comprises a curved cleat
secured to the external 4. A bollard as claimed in claim 3 wherein the
cylindrical surface of the bollard drum and including 60 said lock
operating members comprise flat discs.  125 the steps of placing a portion
of the free length in the 5. A bollard as claimed in any preceding claim
curved cleat and allowing the line to slide around the wherein the said
means for restraining comprises a  bollard until the free length is self
located and fully separate cleat assembly mounted on the support
restrained by the curved cleat. base remote from the drum assembly.
15. A bollard for restaining a mooring line com- 65  6. A bollard as
claimed in claim 5 wherein the  130 prising an upstanding cylindrical shaft
adapted for    l ll 111111  11111 1 111 C   L  M   S* 4       GB 2 024 753
B
4 ity, the jaw teeth may be integrally cast with the jaw  cleat assembly
includes a jaw housing defining a housings.
longitudinal V-opening and teeth disposed in the The operation of the
alternative embodiment is as  V-opening for gripping the line and
restraining the follows. Beginning from the bottom, the hawser is  line
against longitudinal movement. 5 inserted in the cleat and the adjacent
portion of the  70  7. A bollard as claimed in claim 6 wherein the hawser
is wrapped around the bollard drum. Appro-  jaw housing is pivotally
mounted at the end facing ximately four wraps are required in most
situations.  the bollard drum assembly and includes means for With the
bollard drum assembly in the locked or    selectively restraining the
pivoting of the jaw hous- engaged mode, the line tension is allowed to
build  ing during periods where the line is held fast and for 10 up thereby
causing the line to self locate and  75 releasing the jaw housing for
pivoting to release the become fully restrained within the curved cleat. At
line therefrom. the completion of the mooring operation the bollard   8. A
bollard as claimed in claim 7 wherein the can be unlocked under full line
tension by moving  said means for selectively restraining and releasing the
release lever, thereby allowing the bollard drum  comprises at least one
roller element mounted to 15 to rotate. The line then pulls off the bollard
and peels   80 ride on an upper surface of a portion of the jaw out of the
cleat. To prepare the bollard for the next  housing and a trip lever for
moving the said roller moor, the bollard is manually rotated to the locked
out of engagement with the jaw housing. position.
9. A bollard as claimed in any one of claims 1 to 4 wherein the said means
for restraining comprises a 20 CLAIMS
85 curved cleat fixedly secured to the external cylindric- al surface of
the bollard drum, the curved cleat 1. A bollard comprising: a support base
adapted  subtending a selected arc on the drum and havng for securement to
a dock, pier, vessel deck or the  internal teeth for gripping the line and
restraining like; a bollard drum assembly including a central  the line
from longitudinal movement, whereby an 25 shaft fixedly secured to and
upstanding from the  90 intermediate portion of the line may be wrapped
support base, a drum mounted for rotation on the   around the bollard drum
and the free end may be shaft; the drum having a relatively smooth exterior
inserted into the curved cleat. cylindrical surface for receiving a
selected number of  10. A bollard as claimed in claim 9 wherein the
windings of a line under high tension to reduce the  subtended arc is on
the order of 90. 30 tension at the free length of such line to a fraction
of    95  11. A method of mooring comprising the steps the tension ahead of
the drum; a releasable lock   of: providing a bollard drum that is
selectively assembly for selectively locking the drum against  locked
against rotation or unlocked for rotation rotation relative to the shaft;
and means for restrain-  about its longitudinal axis and securing the drum
to ing motion of the free length of the line at such  a pier, dock, vessel
deck or the like; wrapping an 35 fractional tension.
100 intermediate portion of a mooring line around the 2. A bollard as
claimed in claim 1 including a   external surface of the bollard drum in a
selected 



bearing upon which the drum is mounted for         number of windings to
reduce the tension at the free rotation.
length of the line to a fraction of the tension in the 3. A bollard as
claimed in claim 1 or claim 2    line ahead of the bollard drum; and
locking the drum 40 wherein the said lock assembly comprises: a flange
105 against rotation and placing the free end of the line forming an
integral continuation of the bollard drum,  in a device suited for
restraining longitudinal motion the flange including peripheral detents; a
spacer ring  of the free length of the line at such fractional fixedly
secured to the support plate in close relation  tension. to the periphery
of the flange, the spacer ring having  12. A method as claimed in claim 11
wherein the 45 openings carrying a plurality of free lock operating    110
said device into which the line free length is placed members; and a
movable detent ring positioned in   comprises a straight cleat and
including the step of close sliding relation to the outside surface of the
placing a portion of the free length in the straight spacer ring, the
detent ring having detents at the  cleat and allowing the free length to
self locate at a inner ring surface thereof, the lock operating mem-  fully
restrained position within the cleat. 50 bers having a width widerthan the
spacer ring  115  13. A method as claimed in claim 12 including openings so
that at least a portion of the operating  the steps of pivotally mounting
the straight cleat at members must protrude into either the flange
the end facing the bollard drum, restraining pivotal detents or the detent
ring detent, whereby the     movement of the cleat when the line is held
fast and bollard drum may be locked against rotation relative  releasing
the cleat to allow pivoting to release the 55 to the shaft by forcing the
operating members into    120 line. the flange detents and may be unlocked
for rotation  14. A method as claimed in claim 11 wherein the by forcing
the operating members into the detent   said device into which the line
free end is placed ring detents.
comprises a curved cleat secured to the external 4. A bollard as claimed in
claim 3 wherein the   cylindrical surface of the bollard drum and including
60 said lock operating members comprise flat discs.  125 the steps of
placing a portion of the free length in the 5. A bollard as claimed in any
preceding claim   curved cleat and allowing the line to slide around the
wherein the said means for restraining comprises a  bollard until the free
length is self located and fully separate cleat assembly mounted on the
support     restrained by the curved cleat. base remote from the drum
assembly.                  15. A bollard for restaining a mooring line com-
65  6. A bollard as claimed in claim 5 wherein the  130 prising an
upstanding cylindrical shaft adapted for    * C   L   M   S * 5
GB2024753 B          5 fixed securement to a dock, pier, vessel deck or the
like, a bearing on the shaft, a cylindrical drum mounted on the bearing for
rotation relative to the shaft, the drum terminating at its lower end in a
5 circular flange having at least one detent on its periphery, a spacer
ring fixedly secured relative to the shaft and in close proximity to the
flange periphery, the spacer ring having at least one radial opening
carrying a free lock operating member, a 10 rotatable detent ring mounted
in close proximity to the periphery of the spacer ring and including at
least one internal detent adapted for receiving the lock operating member
and a straight cleat spaced from the drum and having internal teeth sized
and 15 disposed at an angular attitude for restraining the free length of
the line during mooring operations. 16. A bollard substantially as
hereinbefore de- scribed with reference to Figures 1 to 4 or Figure 5 of
the accompanying drawings. 20 17. A method of mooring substantially as
hereinbefore described with reference to Figures 1 to 4 or Figure 5 of the
accompanying drawings. Printed for Her Majesty's Stationery Office, by
Croydon Printing Company Limited, Croydon, Surrey, 1982. Published by The
Patent Office, 25 Southampton Buildings, London, WC2A lAY, from which
copies may be obtained.    


