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conduit assenbly 4 includes duit 92 is rigidly secured to nenbers 86 and
hori zontal ly extendi ng conduits 79 and 80 90 by neans of continuous wel ds
_at t he ®dges di sposed above supporting structure 2 and of the openi ngs
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apparatus and the vessel the flow conduits base structure; upper flow conduit means 80
must be provided with means. which allow Ilocated above said support structure and

40 such movement without mterfermg with the extending laterally of said through passage,
flow of fluent material, and in such fashion said upper conduit means having a depen-
that great vertical and lateral loads can be dent inner end portion aligned coaxxally
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symmetrical with respect to a vertical plane accomopdate the outer race

113 of an X- containing the radius R type roller
bearing 114. Ring 107 is sim- 45 The upper end of el bow 89 is connected
to larly provided with a matching portion of de- 110 t he upper end of

a tubul ar nenber 90 which creased-~outer dianeter which accommbdat es i
of such curved configuration and so the tmn I nner race rings 115 and 116

of | ocated that its upper end is aI| with bearing 114. Race 113 is
secured in ﬁ%ace ' but_extends opposit. Fb o the upper end of by a ring-
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: of the buoy and illustrating a multxp e con- ring 25 is suitably secured to the periphery

A
55 duit swivel assembly; of structure 23. At angularly spaced posi- 120 o /5

Fig. 13 is an enlarged fragmentary vertical tions each centered on a different one of .
sectional view showing a portion.of the in- the bulkheads 16, bumper structure 23 in< -
nermost conduit of the _swivel assembly; cludes generally outwardly extendmg frame

) Fig. 14 is an enlarged fragmentary ver- members 26 arranged in pairs, the members -
60 tical sectional view showing a portion of the of each such pair being equipped with up- 125
intermediate conduit of the swivel assembly; wardly opening notches accommodatmg the

Fig. 15 is an enlarged fragmentary vertical aligned trunnion bearings 27 of a pivoted
sectional view similar to Fig. 14 but shew- chain stopper 28, one chain stopper being.
ing the conduit portion in modified form: shown in detail in Fig. 11. There are thus

65 and a total of eight of the chain stoppeis 28.ar- 130




Ring 117 is provided with a downwardly bias seal nmenber 145 downwardly. To

re- and i nwardly openi ng annul ar notch which tain nenber 145 on nenber
139 when the 20 accommbdates a lip type annular sealing coupling is not

T Ty, assenbl ed, screws 150 85 el enent 126, the lip of sealing el enent
$26 are engaged in suitable threaded radial bores, engagi ng the outer
periphery of plate 119. each screw having a tip 151 projecting in- An
Oring seal is provided at 127 betvveen wardly into the respecfive one of
not ches 143. the flat | owed-18h@%face of ring 107 and the Rear the
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1,121, 759 7 nodating 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——tTarTy smal Ter tThan the hel ght of notches 164, conduit e
assenbly 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, ”3 As the conbination of 70
menber 166 on 4coupl i ng nenber 159. The nerf F 86, 90 and 92 is lowred -
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e ss pria o %ﬁ% B B

t ubul ar - coupl i ng 58 addE @ﬂ@ﬁ;’[ | Q90 (Higava Hya rger biax

179 having a MSdyu adfbyl & conmlewallmembctl | ngle rahahé étneﬁﬂ. Upwr@ﬁd moteaﬁﬁs
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25 support str uGiadk of U-shaped transverse cross secuons frustosdehied], ﬁ-uﬁdnm:fhe 1p2r neaqssalny

of slidable er0 90The diametes; criov@b 61& ahej mqmommdﬁe dla ehgen%S
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construction is 5 Qﬁ@ﬁ‘) ng‘h 1ameter 6D N&xltes ﬁ)sdﬂablblabdnylg 75 in the.

concentric p05| t |eaciswh®f 46 fyes ewalt:dm:lemher embers being 1
centered on th® @%ﬁ%‘g’ ?g" i {7 ghich 1
181 to be in- ' Rih Bﬁes emggg ssllﬁHgQ,rtl p
177, with surface‘@ 178 and : andutrd:f ekﬁﬂﬂarm&l’lﬁ (ﬁmsl,z,rbn-ned
172 being in slgodaﬂ‘h‘em ) FSISB“ fﬂéylmh laI’F PPE'PPQ:P?SB%‘{W?GP%” via o
centered on o ﬁﬁ‘}’ﬁﬂ \% | 38ons 69 abi135 ofitES:
Accordingly, W t heigdi redwtnétope estﬁféﬁﬂau t it 8&ksentbly] -are? rigidlye céid -

5 assenbl ed as sesd prcmdéd s!l@blﬁbradsaﬁdewheel/ ang¢cied diynrediallygex- b

gyls y Eon 77, . Fig. by
- o
a Cross . 1363 Eﬁgl qdvhee ereo 15 ggf ?%g@ ]ﬁ?ﬁ both to 115
equi pped with ct with e twa\“dﬁ hlﬁ %;d portion 69.
est abl i shed 80b. facmg cylmdncal track surface presented Accordingly, the lower conduit assembly 3
by member 63. is supported directly from the base structure
Since the bearings 47 are ngldly carried ‘1.

55 by cross braces 40, 45, so that the axes of  Lower conduit assembly 3 further includes 120
rotation of wheels 46 are fixed relative to a smaller conduit 78 having its upper. end
frame 33, and since the plates 58, 59 of outer portion disposed concentrically. within the
track 56 are rigidly fixed relafive to- base upper end portion 73 of member 72, con-
structure 1, ‘engagement of ‘wheels 46 be- duit 78 extending downwardly and laterally

60 tween plates 58, 59 serves to secure sup- through suitable openings in. members 68 125 .
porting structure 2 to base structure 1 and 72, being welded to members 68; 72 at
against - any sxgmﬁcant vertical movement. those openings, and then extending across
Since the axes of rotation of the wheels of the space within inner wall 7 and through a
units 52 are- fixed relative to frame 33, and suitable opening in that wall so as to enter

65 member 63 is rigidly secured to the base chamber 14, as seen in Fig. 3. i 130
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40 therebetween by rings 152, and faces 155 and From t he foregoing
specific description, it 105 170 are simlarly engaged, with a
fluid-tight will be seen that there is provided a nooring. seal
estabd i shed t herebetween by ring 157. buoy for separately transferring two
Fiffer- The interior of menber 68 therefore is in ent fluent :
materials, wthout contam nation, . communi cation with the interior of
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by a continuous weld at the edge of opening
91. The inner end of upper conduit- as-
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ber 68 by a ring 121, that element being
welded to member 68 and fixed to plate 119
and ring 107 by screws 122.
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transverse cross section, the lower wall 123
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wardly tapering frusto-conical surface sup-
porting the rollers 124 of the bearing. The
inner race rings 115, 116 are chamfered so 130
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surtaces. -and con 158 extends upwardly through buoy includes an improved swivel coupling

between the lower conduiting secured to the
buoy and the upper conduiting connected
to and movable with the vessel, the swivel 115.
coupling providing freedom of relative move-
ment, yet serving to transfer both vertical
and lateral loads between the assemblies
which respectively support the lower and
upper conduiting.

and concentric with conduit 92. On the .

other hand, bearings 108 and 114, and the

50 sliding engagement of faces 138, 146 and

155, 170, allow free rotary movement -of

the upper conduit assembly 4 relative to

o lower conduit assembly 3, with minimum
. friction and with no chance for contamina-

55 tion of the fluent material being handled. 120

In assembling the apparatus of Figs. 1—

. 14, the lower conduit assembly 3 is installed

65

in base structure 1, being rigidly supported
by members 77. ng 121 is welded to
tubular member 68 before the latter is in-

-stalled. All other elements of swivel 5

which are disposed below ring 103 are assem-
bled before the swivel is installed, and it is
thus a relatively simple matter to lower the
main swivel asseinbly into place and secure

The upper conduiting is camed by a
rotary deck mounted wholly -on the main
base structure of the buoy and constrained
to a specific rotational path, the swivel

‘coupling being independent of, and essen-

tially unaffected by, loads applied to the
rotary deck. The rotary deck has provision
for mooring a vessel thereto in such a man-
ner ‘that the forces.arising from-such mioor-
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ing are effectively transferred to the buoy 130



VWHAT WVE CLAIM | S: - 3. An apparatus according to

claim 2, 1. In apparatus for transferring fluent wherein said base
structure is huoyant.  terials to or froma floating vessel, the 4,
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me 50 t @pper u@- t aid £
t ubul ar alhdvxﬁgw‘ crep&tﬂdﬁ infexriefld 6. Apparatus according to claim 2 and -
coaxially with said - upper end portlon o further . comprising brace means extending
said lower condnit means; means rigidly latérally from said rotary coupling. member 2
mounting said upper conduijt 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 suppott struc- A
portion of said upper conduit means, said ture
coupling means comprising a stationary coup- ~ An apparatus aocordmg to clalm 1

60 ling member fixed to said.upper end portion wherem 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, - -



engaged between said races and operative to stationary coupling nenber,

said stationary transfer both |ateral and vertical | oads - ling
menber has a nmain portion of ~ tween said coupling nmenbers.

| arger diameter and an upper end portion m\ﬂﬂmr di ng,
to claim7. of smaller dianeter, said main and uppefL mu“w one .
bearing is |ocated above end portlons being joined By & t¥arsvérsé 75 )
sai d ot her bearing, war dly directed shoul der; said
beari ng 9.8An apparatus according to bf 107, means conprises an
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