
1,121,759                                        5        Upper flow
conduit assembly 4 includes  duit 92 is rigidly secured to members 86 and
horizontally extending conduits 79 and 80  90 by means of continuous welds
at the edges     disposed above supporting structure 2 and  of the openings
through which conduit 92     rigidly supported  thereon  by  mounting
passes. Conduit 92 depends to a point ad- clamps 81 and 82. respectively.
Conduits  jacent the upper end of tubular member 72. 70     79 and 80 are
each aligned directly above a   The outer end of conduit 79 is connected
different one of the two subsidiary beams 44  by an elbow 94 to a swivel
coupling 95, to     of frame 33. Conduit 79 has its inner end  which a
flexible hose 96 can be connected to     connected to an elbow 83 supported
on struc-  run to the vessel moored to the buoy. Simi- 10  ture 2 by a
mounting clamp 84, and the inner  larly, the outer end of conduit 80 is
con- 75     end of elbow 83 is connected to one end  nected by elbow 97 to
swivel coupling 98, for     of a second elbow 85. The other end of
connection of conduit 80 to hose 99. Elbows     elbow 85 is connected to
the smaller end  94 and 97 are supported rigidly on structure     of a
tapered tubular member 86 which has  2 by horizontally extending mounting
clamps 15  its larger end opening downwardly and dis-  100 and 101,
respectively.           80     posed in coaxial vertical alignment with the
Swivel coupling 5 serves to provide a fully     top of upper end portion 69
of member 68 of  sealed connection between the respective con-     the
lower conduit assembly. As seen in Fig. duits of assemblies 3 and 4 with
full freedom     3, member 86 curves upwardly and out-  for rotation of
assmbly 4 with supporting 20  wardly in such fashion that its smaller end
structure 2, and with provision for transfer 85     is directed
horizontally and radially with  of axial loads wholly within the swivel
respect to the passage defined by inner wall coupling. The coupling
comprises an outer     7 of structure 1. The smaller end of mem-
cylindrical ring 102, Fig. 12, rigidly secured     ber 86 is disposed
significantly above the  to the lower end of member 86 by rings 103 25
location of conduits 79 and  80, and elbows  and 104, ring 103 being welded
to member 90     83 and 85 are of such curvature as to pro-  86 and secured
to ring 104 by screws 105,     vide a smooth transition, between the loca-
and ring 104 being secured to ring 102 by     tion of the top of member 86
and the loca-  screws 106. Disposed concentrically with-     tion of
conduit 79, suitable for fluid flow  in ring 102 is a smaller cylindrical
ring 107. 30 with minimum frictional losses. The inner  At their upper
ends, rings 102 and 107 are 95     end of conduit 80 is connected to an
elbow  provided with annular recesses which accom-     87 supported on
structure 2 by a mounting  modate respectively the outer and inner
clamp 88, the inner end of elbow 87 being  races of a roller bearing 108,
the rollers 109     connected to one end of a second elbow 89. of bearing
108 being disposed with their axes 35  The combination of elbows 87 and 89
curves  parallel to the common axis of rings 102 and 100     first away
from elbow 83, then upwardly, and  107 so that the bearing accepts lateral
loads     then inwardly toward member 86, defining a  between the two
rings. Bearing 108 is re-     smooth flow path essentially identical to
that tained by an annular shoulder 110 on ring     defined by the
combination of elbow 83  104 and a flat annular plate 111 secured to 40
and 85 save that the two flow paths curve  the upper end of ring 107 by
screws 112.  105     in opposite directions. Accordingly, the two    At its
lower end, ring 102 has a short     flow paths just mentioned are
essentially  portion of enlarged internal diameter to 



symmetrical with respect to a vertical plane  accommodate the outer race
113 of an X-     containing the radius R.                    type roller
bearing 114. Ring 107 is simi- 45    The upper end of elbow 89 is connected
to  larly provided with a matching portion of de- 110     the upper end of
a tubular member 90 which  creased outer diameter which accommodates     is
of such curved configuration and so  the two inner race rings 115 and 116
of     located that its upper end is aligned with  bearing 114. Race 113 is
secured in place     but extends oppositely to the upper end of  by a ring
117 fixed to the bottom end of 50  member 86, while its lower end, as seen
in  ring 102 by screws 118. The inner race 115     Fig. 12, extends
downwardly in vertical rings 115 and 116 are secured in place by
alignment with the upper end portion 73 of an annular plate 119 fixed to
the lower end     member 72 and is disposed concentrically  of ring 107 by
screws 120. The combina-     within the lower end of member 86. The  tion
of ring 107 and plate 119 is rigidly con- 55  intermediate portion of
member 90 passes  nected to the upper end 69 of tubular mem- 120
through a suitable opening 91 in member  ber 68 by a ring 121, that element
being     86, the two members being rigidly joined  welded to member 68 and
fixed to plate 119     by a continuous weld at the edge of opening  and
ring 107 by screws 122.     91. The inner end of upper conduit as-    Outer
race member 113 of bearing 114 60  sembly 4 is completed by a smaller,
straight has an inwardly opening groove of V-shaped 125     conduit 92
which extends vertically through  transverse cross section, the lower wall
123     openings in the walls of tubular members  thereof constituting a
downwardly and in-     86 and 90, such openings being aligned on  wardly
tapering frusto-conical surface sup-     the vertical central axis of the
passage. de-  porting the rollers 124 of the bearing The 65  fined by inner
wall 7 of structure 1. Con-  inner race rings 115, 116 are chamfered so 130
6                                         1,121,759     that the race rings
coact to provide a match-  reduced wall thickness, providing a cylin-
ing outwardly opening groove, the down- drical outer surface 141 which is
of smaller     wardly and inwardly slanting frusto-conical outside diameter
than the body portion of     surface 125 thus provided on race ring 115
the member, and a cylindrical inner surface 5 being parallel to wall 123
and spaced there-  142 of larger diameter than the inner sur-     above. As
seen in Figs. 16 and 17, some  face of  body portion. Surface 141 is inter-
rollers 124 are arranged with their axes of rupted by a plurality of
outwardly opening     rotation inclined upwardly and outwardly, notches
143. The skirt of member 139 ex-     so that the peripheries of these
rollers en-  tends downwardly into an upwardly opening 10 gage the lower
wall of the groove afforded  annular groove 144 in a floating seal mem- 75
by race 113. Others of the rollers 124 are  ber 145 having a flat
transverse annular     oppositely inclined, with their peripheries  bottom
face 146, a cylindrical inner surface     engaging the inclined surface
presented by  147, and a cylindrical outer surface 148. The     race ring
116. With the race rings 113, 115  lower wall of groove 144 is provided
with 15 and 116 rigidly secured, rollers 124 serve to  a plurality of
recesses each accommodating 80     transfer both axial and lateral loads
be-  a spring 149, the springs engaging the lower     tween rings 102 and
107.                    end face of the skirt of member 139 so as to 



Ring 117 is provided with a downwardly  bias seal member 145 downwardly. To
re-     and inwardly opening annular notch which  tain member 145 on member
139 when the 20 accommodates a lip type annular sealing  coupling is not
fully assembled, screws 150 85     element 126, the lip of sealing element
126  are engaged in suitable threaded radial bores,     engaging the outer
periphery of plate 119. each screw having a tip 151 projecting in-     An
O-ring seal is provided at 127 between  wardly into the respective one of
notches 143.     the flat lower end face of ring 107 and the  Near the
lower end of the skirt, outer sur- 25 top face of plate 119. Similarly, an
0- face 141 is interrupted by a transverse annu- 90     ring seal is
provided at 128 between the flat lar outwardly opening groove accommodating
upper end face of ring 102 and the lower  an O-ring 141a to establish a
fluid-tight seal     face of ring 104, and an 0-ring seal is pro-  between
members 139 and 145. The upper     vided at 129 between the flat upper end
end face 138 of member 137 is provided with 30 face of ring 107 and the
lower face of plate  two concentric annular grooves each accom- 95     111.
modating a sealing ring 152 to be engaged       Rings 103 and 104 have
central bores of by bottom face 146 of seal member 145.     the same
diameter as the upper end portion    The inner conduit 78 projects upwardly
to     69 of member 68 and the lower end portion  a point within coupling
member 137. Welded 35 of member 86. The lower end portion of  to the upper
end of conduit 78 is a tubular 100     the bore of ring 104 is enlarged,
providing  coupling member 153 having a cylindrical     a cylindrical
cavity to accommodate a cylin- outer surface 154 (Figure 13), a flat
annular     drical, floating seal member 130 which has a  top surface 155,
and a central bore, the upper     flat annular lower end face 131 and a
cylin-  end portion 156 of the bore being threaded. 40 drical outer surface
132 which is closely  Top surface 155 is provided with an annular 105
embraced by the bore of ring 104 and is  groove accommodating a sealing
ring 157.     provided with an outwardly opening trans-  The combination of
conduit 78 and coupling     verse annular groove accommodating an 0-
member 153 supports a straight vertical con-     ring 133 to seal between
member 130 and  duit 158 which has its lower end exteriorly 45  ring 104.
The upper end of member 130 has  threaded and engaged in threaded portion
110     a plurality of upwardly opening recesses in  156 of member 153. In
the completed assem-     each of which is disposed a helical compres-  bly,
conduit 158 extends upwardly through     sion spring  134, the springs 134
acting  the smaller conduit 92 of assembly 4, the     against shoulder 135
to urge member 130 upper end of conduit 158 projecting above 50 downwardly
and bring end face 131 thereof member 86.                           115
into operative engagement with an O-ring    A subular coupling member  159
is welded     136 disposed in an upwardly opening groove  to the lower end
of conduit 92 and includes     in the upper end face of plate 111.    a
dependent cylindrical skirt having an inner        Welded to the upper end
73 of member  cylindrical surface 160, a transverse lower 55 72 is a
tubular coupling member 137 of sub-  end surface 161, and a cylindrical
outer sur- 120     stantially greater wall thickness than mem-  face 162,
the latter surface being provided     ber 72 and having a flat transverse
annular  with a transverse annular groove, accom-     end face 138 (Figure
14). A tubular coup-  modating. an O-ring 163, and a plurality of     ling
member 139 is welded to the lower end  outwardly opening notches 164. The
skirt 60 of member 90. Member 139 tapers down-  of member 159 extends
downwardly into an 125     wardly and outwardly, so as to include a
annular upwardly facing groove 165 in an     body portion which, at 140, is
of substan-  annular floating seal member 166. The por-     tially the same
wall thickness as the adjacent tion of member 166 defining the outer wall
end portion of member 137. At its lower  of groove 165 is provided with a
plurality of 65  end, member 139 includes an annular skirt of radially
directed threaded bores each accom- 130 



1,121,759                                        7     modating a retaining
screw 167. Screws 167  it by screws 122 and the yoke and pin  con-    have
tip portions 168 of a diameter substan-  nections at 171-173. Then, when
the upper    tially smaller than the height of notches 164, conduit
assembly 4 is installed, it is only    and the tip portions of the screws
project re-  necessary to seat ring 103 on ring 104 and spectively into
notches 164 to retain seal install screws 105. As the combination of 70
member 166 on coupling member 159. The  members 86, 90 and 92 is lowered
into posi-     bottom wall of groove 165 is provided with  tion to secure
ring 103 to 104, the lower     upwardly opening recesses each accommo-
face 146 automatically comes into its posi-     dating a helical
compression spring 169, the  tion of sliding engagement with face 138 10
upper end of each spring 169 engaging lower  and sealing rings 152, while
face 170 simi- 75     end surface 161 so that the springs bias seal larly
comes into engagement with face 155     member 166 downwardly away from
member  and sealing ring 157.     159. Seal member 159 has a flat annular
In the modified embodiment illustrated in     bottom face 170 opposed to
face 155 of Fig. 15, the upper ends of members 72 and 15 member 153 and
disposed to be sealingly  78 are each equipped with a tubular coupling  80
engaged  by ring 157.                       member 175 having a body 176 of
smaller       Four equally spaced, radially project-  internal diameter and
an upper tip portion     ing ears 171 are welded to the outer surface   177
of larger internal diameter, so that the     of ring 102 adjacent the top
thereof. Four  tip presents a cylindrical inner surface 178. 20  yoke
members 172 are welded to the appro-  The lower ends of members 90 and 92
are 85     priate points on main beams 34, each yoke  each equipped with a
tubular coupling mem-     member 172 projecting inwardly and strad-  ber
179 having a body 180 of larger outer     dling a different one of the ears
171 to pro-  diameter and a tip portion 181 of smaller     vide means for
interconnecting ring 102 and  diameter, the latter presenting a cylindrical
25  support structure 2.                        outer surface 182 capable
of slidable en- 90       Since the combination of members 68, 72  gagement
with surface 178. Tip portion 181     and 78 is rigid, by reason of the
welded con-  includes two axially spaced outwardly open-     nections
between those members, the upper  ing transverse annular grooves each
accom-     portions 69, 73 and the upper end portion  modating a sealing
ring 183. When this 30  of member 78, along with ring 107, are all modified
construction is employed, lowering 95     constrained to mutually
concentric positions  of the appropriate upper conduit assembly
centered on the axis of the through passage  members into place causes tip
181 to be in-     defined by wall 7. Similarly, members 86, serted into tip
177, with surfaces 178 and     90 and 92,  and ring 102 are all constrained
172 being in slidable engagement 35 to mutually concentric positions
centered on   For greater flexibility in choice of flow 100     that axis.
Accordingly, with swivel joint paths, conduits 79 and 80, Fig. 2, are ad-
5 assembled as seen in Figs. 12-14, faces  vantageously interconnected  by
a cross-     138 and 146 are in mutual sliding engage-  conduit 80a
equipped with a suitable valve     ment, with a fluid-tight seal
established  80b. 



40  therebetween by rings 152, and faces 155 and    From the foregoing
specific description, it 105     170 are similarly engaged, with a
fluid-tight will  be seen that there is provided a mooring     seal
established therebetween by ring 157. buoy for separately transferring two
differ-     The interior of member 68 therefore is in  ent fluent
materials, without contamination,     communication with the interior of
mem- to or from  a moored vessel, the fluent 45  ber 86, while the interior
of member 72 com-  streams being permitted to flow in either 110
municates with the interior of member 90, direction independently of each
other. The     and conduit 158 extends upwardly through  buoy includes an
improved swivel coupling     and concentric with conduit 92. On the
between the lower conduiting secured to the     other hand, bearings 108
and 114, and the  buoy and the upper conduiting connected 50  sliding
engagement of faces '138, 146 and   to and movable with the vessel, the
swivel 115     155, 170, allow free rotary movement of coupling providing
freedom of relative move-     the upper conduit assembly 4 relative to
ment, yet serving to transfer both vertical     lower conduit assembly 3,
with minimum   and lateral loads between the assemblies     friction and
with no chance for contamina-  which respectively support the lower and 55
tion of the fluent material being handled.    upper conduiting.
120       In assembling the apparatus of Figs. 1-    The upper conduiting
is carried by a     14, the lower conduit assembly 3 is installed  rotary
deck mounted wholly on the main     in base structure 1, being rigidly
supported  base structure of the buoy and constrained     by members 77.
Ring 121 is welded to  to a specific rotational path, the swivel 60 tubular
member 68 before the latter is in-  coupling being independent of, and
essen- 125     stalled.  All other elements of swivel 5  tially unaffected
by, loads applied to the     which are disposed below ring 103 are assem-
rotary deck. The rotary deck has provision     bled before the swivel is
installed, and it is  for mooring a vessel thereto in such a man-     thus
a relatively simple matter to lower the  ner that the forces arising from
such moor- 65 main swivel assembly into place and secure  ing are
effectively transferred to the buoy 130        8
1,121,759      with a minimum danger of structural failure. conduit means
and depending therefrom co- 65       The buoy, the base or flotation
structure  axially with said passage, and antifriction     of which is
effectively adapted to contain and  bearing means operatively disposed
between     support machinery and equipment, is more  said coupling members
for rotary support of  5 stable when anchored, and serves the com-  said
rotary member on said stationary mem-     bined purposes of mooring and
fluent ma-  ber and for transfer of both vertical and 70     terial
handling more effectively and depend-  lateral loads between said coupling
mem-     ably, over long periods of use, than have  bers.     prior buoys.
The buoy is moored by anchors   2. An apparatus according. to claim 1, 10
and includes an improved arrangement by  wherein said lower flow conduit
means com-     which the anchor chains are attached to the  prises at least
two flow conduits terminating 75     buoy to achieve good stability of the
buoy. in concentric upper end portions adjacent       Though it is
particularly advantageous  said top, said upper end portions being 



to employ base structure 1 as the flotation  rigidly secured to said base
structure; said 15 structure of a buoy, those skilled in the  upper flow
conduit means comprises at least     art will understand that base
structure 1 can  two flow conduits each having a dependent 80     be a
stationary structure, such as a portion  inner end portion, said dependent
end por-     of a dock or the like. Also, though the in-  tions being
mutually concentric and aligned     vention finds particular application to
the  coaxially with said upper end portions of 20  handling of liquids,
such as fuel oil, gasoline, said lower flow  conduits; said stationary
the apparatus can be employed to handle  coupling member being fixed to the
outer- 85     any fluent material, including air-conveyed  most one of said
upper end portions, and     streams of particulate solids, for example.
said rotary coupling member being fixed to       One particularly
advantageous embodi-  the outermost one of said dependent end 25  ment of
the invention has been chosen for  portions; respective coaxially aligned
pairs     illustrative purposes, but it will be under-  of the ones of
said. upper and dependent end  90     stood that various changes and
modifications  portions disposed inwardly of said outermost     can be made
therein without departing from  end portions having mating surfaces
rotatable     the scope of the invention as defined in the  relative to
each other about said central axis; 30  appended claims.
and seal means operatively disposed to seal
between said mating surfaces.           95       WHAT WE CLAIM IS:-
3. An apparatus according to claim 2,       1. In apparatus for
transferring fluent wherein said base structure is buoyant.     materials
to or from a floating vessel, the  4. Apparatus according to claim 2,
where-     combination of a base structure having a  in said rotary
coupling member surrounds 35  top and an upright through passage opening
said stationary coupling member, and said 100     through said top; a
support structure dis-  anti-friction bearing means constitutes the
posed above said top and having an opening  only means in said swivel
coupling means for     aligned with said through passage; means
transferring vertical loads between said coup-     mounting said support
structure on said base  ling members. 40 structure for rotation about the
central axis  5. Apparatus according  to  claim  4. 105     of said through
passage; lower flow conduit wherein said anti-friction bearing means
means extending upwardly within said pass-  comprises two vertically spaced
antifriction     age and terminating in a tubular upper end  bearings
interengaged between said coupling     portion adjacent said top and
coaxial with  members, the lower one of said bearings 45  said through
passage; means rigidly secur- comprising spaced concentric frusto-conical
110     ing said upper end portion of said lower  raceways and a plurality
of rollers engaged     conduit means to said base structure; upper
therebetween, said raceways slanting down-     flow conduit means located
above said sup-  wardly and said lower one of said bearings     port
structure and extending laterally of said  being operative to transfer both
vertical and 50 through passage, said upper conduit means  lateral loads
between said coupling members. 115     having a dependent inner end portion
aligned    6. Apparatus according to claim  2 and     coaxially with said
upper end portion of  further comprising brace means extending     said
lower conduit means; means rigidly  laterally from said rotary coupling
member     mounting said upper conduit means on said  and interconnecting
said rotary coupling 55  support structure; and swivel coupling means
member  and  said  support  structure, 120     interconnecting said upper
end portion of  said  rotary coupling member extending     said lower
conduit means and said inner end  within said opening in said support
struc-     portion of said upper conduit means, said  ture.     coupling
means comprising a stationary coup-    7. An apparatus according to claim
1, 60  ling member fixed to said upper end portion  wherein said
antifriction bearing means com- 125 



of said lower conduit means and projecting  prises two antifriction
bearings spaced apart     unwardly therefrom  coaxially with said  one
above the other and operatively dis-     through passage, a rotary coupling
member  posed between said coupling members, one of     fixed to said inner
end portion of said upper said bearings being a radial roller bearing,
8                                          1,121,759     with a minimum
danger of structural failure. conduit means and depending therefrom co- 65
The buoy, the base or flotation structure  axially with said passage, and
antifriction     of which is effectively adapted to contain and  bearing
means operatively disposed between     support machinery and equipment, is
more  said coupling members for rotary support of  5  stable when anchored,
and serves the com-  said rotary member on said stationary mem-     bined
purposes of mooring and fluent ma-  ber and for transfer of both vertical
and  70     terial handling more effectively and depend-  lateral loads
between said coupling mem-     ably, over long periods of use, than have
bers.     prior buoys. The buoy is moored by anchors   2. An apparatus
according to claim  1, 10  and includes an improved arrangement by  wherein
said lower flow conduit means com-     which the anchor chains are attached
to the  prises at least two flow conduits terminating 75     buoy to
achieve good stability of the buoy. in concentric upper end portions
adjacent       Though it is particularly advantageous  said top, said upper
end portions being     to employ base structure 1 as the flotation  rigidly
secured to said base structure; said 15 structure of a buoy, those skilled
in the  upper flow conduit means comprises at least     art will understand
that base structure 1 can  two flow conduits each having a dependent 80
be a stationary structure, such as a portion  inner end portion, said
dependent end por-     of a dock or the like. Also, though the in-  tions
being mutually concentric and aligned     vention finds particular
application to the  coaxially with said upper end portions of 20  handling
of liquids, such as fuel oil, gasoline, said lower flow conduits; said
stationary     the apparatus can be employed to handle  coupling member
being fixed to the outer- 85     any fluent material, including
air-conveyed  most one of said upper end portions, and     streams of
particulate solids, for example.  said rotary coupling member being fixed
to       One particularly advantageous embodi- the outermost one of said
dependent end 25  ment of the invention has been chosen for  portions;
respective coaxially aligned pairs     illustrative  purposes, but it will
be under-  of the ones of said upper and dependent end 90     stood that
various changes and modifications  portions disposed inwardly of said
outermost     can be made therein without departing from  end portions
having mating surfaces rotatable     the  scope of the invention as defined
in the  relative to each other about said central axis; 30  appended
claims.                             and seal means operatively disposed to
seal                                                  between said mating
surfaces.          95 



WHAT WE CLAIM IS:-                          3. An apparatus according to
claim 2,       1. In apparatus for transferring fluent wherein said base
structure is buoyant.     materials to or from a floating vessel, the   4.
Apparatus according to claim 2, where-     combination of a base structure
having a  in said rotary coupling member surrounds 35  top and an upright
through passage opening  said stationary coupling member, and said 100
through said top; a support structure dis-  anti-friction bearing means
constitutes the     posed above said top and having an opening  only means
in said swivel coupling means for     aligned with said through passage;
means  transferring vertical loads between said coup-     mounting said
support structure on said base  ling members. 40  structure for rotation
about the central axis  5. Apparatus according  to claim  4, 105     of
said through passage; lower flow conduit wherein said anti-friction bearing
means     means extending upwardly within said pass-  comprises two
vertically spaced antifriction     age and terminating in a tubular upper
end  bearings interengaged between said coupling     portion adjacent said
top and coaxial with  members, the lower one of said bearings 45  said
through passage; means rigidly secur-  comprising spaced concentric
frusto-conical 110     ing said upper end portion of said lower  raceways
and a plurality of rollers engaged     conduit means to said base
structure; upper  therebetween, said raceways slanting down-     flow
conduit means located above said sup-  wardly and said lower one of said
bearings     port structure and extending laterally of said  being
operative to transfer both vertical and 50 through passage, said upper
conduit means  lateral loads between said coupling members. 115     having
a dependent inner end portion aligned    6. Apparatus according to claim 2
and     coaxially with said upper end portion of further comprising brace
means extending     said lower conduit means; means rigidly  laterally from
said rotary coupling member     mounting said upper conduit means on said
and interconnecting said rotary  coupling 55  support structure; and swivel
coupling means  member  and  said  support  structure, 120
interconnecting said upper end portion of  said rotary  coupling member
extending     said lower conduit means and said inner end  within said
opening in said support struc-     portion of said upper conduit means,
said  ture.     coupling means comprising a stationary coup-   7. An
apparatus according to claim 1, 60  ling member fixed to said upper end
portion  wherein said antifriction bearing means com- 125     of said lower
conduit means and projecting  prises two antifriction bearings spaced apart
upwardly  therefrom  coaxially  with said  one above the other and
operatively dis-     through passage, a rotary coupling member  posed
between said coupling members, one of     fixed to said inner end portion
of said upper  said bearings being a radial roller bearing,
1,121,759                    9      the other of said bearings having outer
and  posed to seal between said seal member and     inner downwardly
tapering frusto-conical  said stationary coupling member.     bearing races
carried respectively by said   12. An apparatus according to claim 1,
rotary coupling member and said stationary  wherein said rotary coupling
member is coupling member, and antifriction rollers  cylindrical and
tubular and surrounds said  70 



engaged between said races and operative to  stationary coupling member,
said stationary     transfer both lateral and vertical loads be- coupling
member has a main portion of     tween said coupling members.
larger diameter and an upper end  portion       8. An apparatus according
to claim 7. of smaller diameter, said main and upper 10 wherein said one
bearing is located above  end portions being joined by a transverse 75
said other bearing,                        upwardly directed shoulder; said
bearing       9. An apparatus according to claim 7, means comprises an
antifriction bearing hav-     wherein said lower flow conduit means com-
ing an inner race member surrounding said     prises two conduits
terminating in concen- upper end portion of said stationary coup- 15 tric
upper end portions adjacent said top  ling member and seated on said
shoulder; 80     and rigidly secured to said base structure, the apparatus
further comprising an annular     said stationary coupling member being
fixed  retaining plate secured to the top of said     to the outermost one
of said upper end por-  stationary coupling member and including a
tions; said upper flow conduit means com-  portion engaging said inner race
member to 20 prises two conduits each having a dependent clamp the same
against said upwardly 85     inner end portion, said dependent end por-
directed shoulder; a ring secured to the top     tions being mutually
concentric and aligned  of said rotary coupling member and to said
coaxially with said upper end portions of dependent inner end portion of
said upper     said lower flow conduits; the apparatus fur-  flow conduit
means, said ring including an 25 ther comprising a lower tubular coupling
inner cylindrical surface; an annular seal 90     member rigidly secured to
the inner one of member disposed concentrically within said     said upper
end portions; an upper tubular  inner cylindrical surface; resilient means
en-     coupling member rigidly secured to the inner  gaged between said
ring and said seal ele-     one of said dependent end portions, said  ment
to urge said seal member downwardly, 30 lower and upper tubular coupling
members  and seal means operatively arranged to seal 95     having mating
surfaces rotatable relative to  between said seal member and said retaining
each other about the vertical axis of said  plate.     antifriction
bearings; and seal means oper-   13.  An apparatus according to claim 1,
atively disposed to seal between said mating  wherein said base structure
is buoyant and 35 surfaces.                                    said
through passage extends upwardly 100       10. An apparatus according to
claim 9, through the center thereof; said upper flow     wherein said lower
tubular coupling member  conduit means being mounted on said sup-     has a
transverse annular upper end face; said  port structure for rotation
therewith and in-     upper tubular coupling member includes a  cluding a
portion extending laterally from 40 tubular body, a tubular seal member
tele-  said dependent end portion across said sup- 105     scopically
engaged with the lower end por- port structure; attachment means on said
tion of said body and having a transverse  support structure to which a
mooring line     annular lower end face opposed to said  from a vessel to
be served by said flow con-     upper end face of said lower tubular coup-
duit means can be secured; a plurality of 45  ling member, and spring
means, engaged be-  chain stoppers each having a passage through 110
tween said body and said seal member and  which an anchor chain can be run
and means     urging the latter downwardly toward said  for stopping
downward movement of the     lower tubular coupling member; and said  chain
therethrough; and means projecting     end faces constitute said mating
surfaces.   laterally from. said base structure and sup- 50    11. An
apparatus according to claim 1, porting said chain stoppers each for
pivotal 115     wherein said stationary coupling member  movement about an
axis generally at right     is generally cylindrical; said rotary coup-
angles to said central axis, said chain stop-     ling member is
cylindrical and surrounds  pers being spaced in a circular series sur- 



said stationary coupling member; the appar-  rounding said base structure
and  all being 55 atus further comprising a ring secured to  spaced above
the bottom of said base struc- 120     the top of said rotary coupling
member and  ture.     to said dependent end portion and having an   14. An
apparatus according to claim 13,     inner cylindrical surface portion
disposed  wherein said means projecting laterally from     above said
stationary coupling member; an  said base structure is an annular bumper 60
annular seal  member having an outer cylin-  structure, each of said chain
stoppers being 125     drical surface' slidably  embraced by said  equipped
with a  pair of trunnion bearings     inner cylindrical surface portion;
spring  aligned transversely of the chain stopper,     means engaged
between said seal member  said  bumper structure having upright open-
and said ring and urging said seal member  ings each accommodating a
different one of 65 downwardly; and seal means operatively dis-  said chain
stoppers, and said trunnion bear- 130         10
1,121,759      ings being supported on said bumper struc-  wherein said
attachment means is located     ture.
at a point spaced radially from the center 60       15. An apparatus
according to claim 13,  of said frame, said frame includes a beam
wherein said base structure includes an outer  structure extending radially
from the center  5 annular wall, an inner annular wall, and  of said frame
and extending through the     a plurality of radially extending upright
location of said attachment means, the     bulkheads secured to and
extending between  wheels of said first set being circularly spaced  65
said inner and outer walls, said chain stop-  in groups with one of said
groups includ-     pers being grouped in pairs each centered on  ing a
larger number of said wheels than do 10  a different one of said bulkheads.
others of said groups, and said one group of        16. An apparatus
according to claim 13, wheels being centered on said beam struc-
wherein said base structure includes -an  ture and located outwardly from
said attach- 70     outer annular wall, an inner annular wall,  ment means.
a transverse wall extending between said    19. An apparatus according to
claim 17, 15  outer and inner walls, said transverse wall  wherein said
frame includes a plurality of     lying in a plane spaced a substantial
dis-  pairs of parallel main beams with said pairs     tance above the
bottom of said base struc-  crossing each other near the center of said  75
ture and dividing the interior thereof into an  frame and with the beams of
each pair being     upper and a lower compartment, and a plur-  equally
spaced from, and located each on a 20  ality of  radially extending upright
bulkheads  different side of, a line extending diametric-     secured to
said outer and inner walls and  ally of said support structure.     said
transverse wall, and said means project-  20. An apparatus according to
claim 19, 80     ing laterally from  said base structure and  wherein said
frame further comprises a plur-     supporting said chain stoppers is an
annular  ality of cross beams each rigidly intercon- 25  bumper structure
surrounding said outer  necting the adjacent ends of a different one
wall and lying in substantially the same plane  of said pairs of main
beams, the wheels of 



as said transverse wall.                     said first set being mounted
on said cross 85        17. An apparatus according to claim 13,  beams.
wherein said support structure comprises a    21. An apparatus according to
claim 1. 30  rigid frame including a peripheral portion  wherein said base
structure is buoyant and     spaced outwardly from said central opening,
comprises an annular outer wall, an annular     and said means mounting
said support struc-  inner wall concentric with said outer wall 90     ture
on said base structure comprises an outer  and defining said through
passage, top and     circular track secured to the top of said base  bottom
walls extending between and secured 35  structure and having upper and
lower track  to said outer and inner walls, and a trans-     surfaces
spaced apart in the direction in  verse intermediate wall secured to said
outer     which said through passage extends, an inner  and inner walls in
a location substantially  95     circular track secured to the top of said
base  above said bottom wall, said intermediate     structure and having a
cylindrical outwardly  wall dividing the interior of said base struc- 40
facing track surface, said outer and inner  ture into upper and lower
compartments, the     tracks being concentric and centered on  apparatus
further comprising rigid means     the central axis of said through
passage. a  mounted on said base structure and pro- 100     first set of
wheels depending from the peri-  jecting outwardly therefrom at least
gener-     pheral portion of said frame and mounted  ally in the plane of
said intermediate wall; 45  thereon for rotation about axes transverse  and
a plurality of anchor chain attaching de-     to said through passage, the.
wheels of said  vices mounted on said rigid means and oper-     first set
being engaged between said upper  ative to secure anchor chains to said
base 105     and lower track surfaces of said outer track,  structure at a
plurality of circularly spaced     and a second set of wheels depending
from   points all  lying at least substantially in the 50  said frame
adjacent said central opening and  plane of said transverse wall.
mounted on said frame for rotation about    22. Apparatus for transferring
fluent ma-     axes parallel  to the central axis  of said  terials
substantially as hereinbefore described 110     through passage, the wheels
of said second  with reference to the accompanying draw-     set engaging
said outwardly facing track sur-  ings. 55 face of said inner track, said
support struc-     ture being wholly supported on said base           BARON
& WARREN,     structure via said  wheels and tracks.                176
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