61 HOC | NG APPARATUS FOR SHI PS TECHNI CAL FI ELD The present invention

_ ‘gﬁﬂ"o an apparatus 5 for hauling ships into and out of docks.
BACKGREXIND- ART When ships are hauled into docks for repairing, the surface

of the hull is cleaned with pressurized water first to renove salt and
deposits, then blasted at corroded 10 portions and finally coated with

‘paint. After these hull surface treating prdbedures have bé gk ed in
F LN

series, the ship is hauled out of the dock. The operation t he
ship into and out of the dock and the surface treating operiation are the
chief work at the dock, which nust therefore 15 be equipped with

dpparatus for perform ng these operations. Self-running surface treating

t.rucks provi ded on opposite sigecwektsapfaiiysicor guepgsual |y used for the
surface treating operation, while ships are hauled into and out of the dock
~usually by a rope. Wth such a tow apparatus, 20 however,: the rope nust
_be tied to and renoved fromthe ship for docking manual |y by many workers,™
so that the work tenporarily reacheTEGQHPEA: FIFEIPnvol ves problens in

respect of safety. Furthernore,. docks of |arger. scale receive |larger ships
whi ch require a rope of iTh€r BESEENE| AREeRTiq, Tedafes to 2B appazahigher

peak in the;amunt of 9K snifd TBES 108 Sid be docks.

BACKGROUND -ART

When.ships are hauled into docks for repairing,

the surface of the hull is cieaned_with pressurized water
first to remove salt and deposits, then blasted at corroded

10 portions and finally coated with paint. Afte; these hull
surface treating procedures have beeﬁ coﬁpletéd in series, .
the shié is hauled out of the dock. The operétion of hauling

the ship into and out of the dock and the.surface treating '
operation are the chief work at the dock, which must therefore

15 be ' equipped with apparétus for performing t@ese operations.
Self-running surface treating trucksjproéided on opposite

, side walls of the dock are usually used for the surface
treating operétion, while ships are ﬁauled into and out of .
the dock usuallf'by a rope. With such a tow apparatus,

20 however, the rope must be tied to and removed from the ship
for docking manﬁally by many workers, so thét ‘the work
temporarily reaches a peak and invéiﬁes problems in respect
of safety. Furthermore, docks of iarger scale receive larger

ships which require a rope of increased diametier to result



atiop, it- appears useful to provide on opposite side walls of the dock
sel f=~runni ng docking trucks for hauling the ship into and out of the d
Howevers;—si nce the surface treating operation and the hauling operatid
conduct ed not concurrently but, so to spedkrs alternatively, it is
uneconom cal to provide two types of self-running trucks separately, while
there is the likelihood that one truck will becone an obstacle when the
other truck is used.. Al thou it be possiple to usg a single tryck for
- both surface t¥edt ?l?e‘ﬁtheén(’feggclif‘ng,ﬁgt ﬁ@°{3?€cﬁ, Rtk nﬁ%d‘éeettog“r{g\/és “Yr eat
wei ght for hauyli.ng t I p.lnto o] dock e | inits
- entirety al so%eo{bg‘s’upﬁa% "?Fégt ﬁgﬁ?gl %éng;%f" ‘get%g ?FF uc fi‘Tés) srlﬁcﬁJ .Wllsn
nore. frequent g ftgfe HchkacRitreahRBRy HHaRiAG! t Pasks NBor Wad g tdHe travel
of the heavy truck in its entirety for surface treatnent entails an
i ncreased opergiiphg nt@Stanan@duits oot hecasori calowdk & Chlike Ghhel Hud MAAENTI ON
An object of the present invention is to overcone the foregoing problens
and\to provi de reetdognopiecalt idockndgthpphaal isgf ope sat hen v & e asduatesd
savings in labor and inprove safety when hauling the shipinto and out of a
"dock. The pregwit dongaririedd 1yr dutdes§oi hoaseeek: aakternakivebfs Wi dif i s
provided with an upper, track installed on a subs anti'f_all hori zont al
surface at anHﬂﬁﬁﬁ“ﬁﬂdFﬁ#oﬁ°oPr°V193-t“° types of self-r nning trucks

separately, while there is the likelihood that one truck

W wili become an obstacle when the othé; truck ié-Used. .
| Although it may be possible‘to use a single fruck for both
surface treatment and docking, thé truck, which needs to
have a gfeat weight fo: hauling the ship jnto and out of
the dock, mﬁst be driven:in its entirety also For_éurfaﬁe
tqéatmenf. Generally the truck is run moré.fféQUently'Fbr
surface treatment than for hauling, so that the travel of
v - the heavy truck in its entirety for surface.treatment
entails an increased operating cdst and is not ecoﬁomicél.
DISCLOSURE OF THE INVENTION |
;P' : An object of the preéent invention is to ovéréome
the foregoing problems and to provide aﬁ economical
dockiﬁg apparatus for ships which assures savihgs ih labor
and improve safety when hauling the ship into ahd out of a
"~ dock. o
. The present invention provides in a dock a side wall
of which is p;ovided with an upper track inétalied 6n a

substantially horizontal surface at an Opper portion of



pe—xi.de wal | and extending substantially horizontally along the side wall,
Q‘,‘A:} a lower track installed on a |ower portion of..the side wall and
Rxtemgi.ng substantially in parallel with the upper track, an apparatus for
hauTi‘ng-a ship into and out of the dock conprising a drive truck adapted to
run on the upper track, a surface treatifig-truck having a hull surface
treating device and bridging the space between the upper track .and the

| ower track, the end of the surface treating truck being connected to one

end of the drive truck L, 1] ot : tiabl e .-
relative to 'éh@h569ﬁe¥'aggo§bda&gg§§?gﬁ?i %ﬁ?{é%%%%%a%%%%ﬁg%ut a
substantial | y,hari 288t gl g@xi, 8180 Bh@Nki 8ROk CBowd s Nt fdek UnnRYa ITer lorb
‘substantially nod- ot atabl e refative to each other about an axis. .

substanti - aljloyeRapalctebnt 6ft BReUBREE #&BTKandNek berthinkg ngubigtmitially
connectable to and separable fromthe drive truck and having a retractable
hul | suction.di plarattheldedkhngher upkebet ngckpnamcapideatus tfar dialeligfg t he - -
drive. truck which faces the dock to bridge the space betiween the drive ‘w
truck and the Istwisr intackndt Rutdefveher defRk afoper boing Hréfdtod Mah

running drive neans. \Wen a ShiFn is to bg hauled into or out of the dock by -+
the present &8@t&duse £N8 88ckNPAgUPPEEK FchDn?le%‘t”éga‘f% Ree%e truck,

with the hur iR ardRen Ao Ut Bk F aee ERSEARD LB Reg M SR EIGRAETEN
unit the space between the upper track and the lower track, the
end of the surface treating truck beihg:connected to one ﬁhj
end of the driye truck at all ﬁimes so that the Erucks are
rotatable relative to each otﬁer about a substantially
vertical akis.énd abdut a éubsﬁantially hﬁrizdnta; a%ié at
.fight anéles with the upper track'but substantié1ly non--
rotatable relative to each other about an axis substanti-

ally pafallel to the upper track, and - a docking truck

connectable to and éeparable from the drive truck and
| having'a retractable hull suction disk, the docking truck
being'connectable to the side of the drive truck which

“od

féces tﬁe dock to_bridge the .space bétween the drive truck
and the lower traék, Ehe drive truck alone béing'provided
with running drive ﬁeads. |

| - When a'ship is to belhauled into or out of tﬁe'dock
b9 the present apparatus, the docking truck is conmnected

to tﬁe drivé truck, tﬁe suction disk of the docking truck
is brought into suckihg engagement with the hull, and the"

three trucks are caused to run by the running drive unit



- 3a - on-the drive truck to pull the ship along. Thus there is no neeg—tQ
use-a tow wire rope conventionally used. 'For surface treatnent, the -
docki ng-tyuck is separated fromthe drive truck and held at rest at a
Suitable location, e.g. a.t the inlet or innernost portion of the dock,
allowing the drive truck and the surface treating truck only to run. The
-ship can be hauled into or out of the dock by the present apparatus, with
t he docking truck connected to the drive truck, w thout using any tow wire
rope. This operation can be carried out also automatically. Accord- ing:ly
the present appargiasdEiogs vaick eguipud INndhy wabikeadongssuThag skwregss i n
1l abor and inproved safety in the haul- ing operation. Because. the drive
truck and the sardesd ta aptd ey ttowuekirenirppeacobeentmofatlyuvéade tFemt ment
4 with the docking truck separated fromthe drive truck, the treating truck
i s operabl e i newpEars iatgatimanti,r dhgedockdag KeHek deomerpeated Theopridient
- apparatus is also economcal in that the running dgivi,n?ans {s. mounted on
prEapif

the\drive truckttve LSk AR sl Rt RE€8suptale g PFAkkODr §H2
docking truck. Wile t surface treati Luck i.Ss neral ly i ded with
a jib which is*swVeite Hnd MEFaHSE %”téﬁ-gﬁpﬁéraﬁg ?ﬂg{‘f naeg{‘g%is'? i on and

a support attaghed! fd Nl WA tH e iR lrBathgSHPROK bATy Ntd |

surface treating devices,
' run. '

N\ .The-ship can be hauled into or out of'the dock 5y

B the presént apparétus, with the docking truck connected to
the drive truck, without using any tow wire rope. This
operaﬁion can be carried out also-automatiéally. Accords
ingly the present apparatﬁs does not requife many wo:kers,'
assuring savings in labor and'imprbved.safePy in thé_haﬁl-
ing-opefafion} Because ﬁhe drive truck and the surface |

U _ treating truck only can be run for surface;treatment

-
. s




- 10 pngated jib, the support, etc., are supportable with good stability
byvvo trucks, i.e., the drive truck and the surface treating truck
whi chrs. connected thereto at all tinmes. BRI EF DESCRI PTI ON OF THE DRAW NGS

15 ' Figs. 1 (a) and (b) are plan views of a dock and docking

apparatus of the invention to schenaticaJhy show t he apparatus in two .

nodes,._i.e., in docking operation. and hul I* surface treating operation; Fig.

.2 isfa*front vi ew showi ng a drive truck and 20 a 'surface treating truck

Fig. 3is a plan view of the same; Fig. 4 is a side elevation of the sane;

Fig. 3isaplanviewof the sane; Fig. 4is asid _ sar
sane; 25 AR eHESoRki g IR iad AFon® S, BeReBTertek, tng 0%

is a front viewashay Bgutkeisloskd fubadpiadigendiviel vl EordEr¥quéhtiCkugay the
docking truck connected together; Fig. 9 is a plan view partly broken away

and show 5 hehpg thensmpeal Fi grhd presentsiabpaglatvat ienaitbonesgndbhtcshne;
Fig. 11 is an enlarged view in section taken along the line SII-SIl; Fig.
12 is an enl angélati bhei nuseing ofr ik erand disg mounted on the drive truck y
| 5 only but not on the surface treating truck or the docking
truck. While the surface treafinq ﬁruck ié generall§ provided
with a jib which is swivellable and mqvable to an:upwardly
inclined positibn,and a_sﬁpport attached to the forward end L
of the jib for supporting hull surface treating devices, the >
10 elongated jib, the support, etc. are supportable with géod
stability by the .two tr?cks,_i.e,,'thé drive truck and the
surface treating truck which'ié'qoﬁnected thereto at all |
times. _ | ' |
BRIEF DESCRIPTION OF THE DRAWINGS .
15_' | Figs 1 (a) and (b) are plan views of a-doc; and \;)
docking apparatus of the invention to schematically show
the apparatus in two modes, i.e., in docking operation and
hull surface treating operation; | ' iq;
‘Fig. 2 is a frbnt view showing.é drive tfuck and
20 a surface treating truck; | |
Fig. 3 is a plan view of the same;
fig. 4 is a side elevation of the samé;
Fig. 5 is a front view of a docking truck;

Fig. 6 is a plan view of the same;

25 Fig. 7 is a side elevation of the same;



10 -the line S12-S12 in Fig. 2; Fig. 13 is a plan view partly broken away-
and showing a running drive unit on the drive truck on an enlarged scar&Ex |
-Fig. 14 a viewin section taken along the line 15 S14-S14 in Fi g./
Fig. 15is a viewin section taken along the line S15-S15 in Fig. 13; G-

16 is a view in section taken along the |ing S16-S16 in Fig. 13; 20

Fig. 17 s a view showi ng the apparatus at it is seen along the'line
 S17-S17°in Fig. 2; Fig. 18 is an enlarged view in section taken al ong the
line S18-S18 in Fig. 17; Fig. 19 is a bottom view showi ng a housi ng support
.25 plate for the driveFiguck ¥ th frandr ivigw ghowaedl theuderlging B&oRaE d
fromFig. 18, Fig. 20 is a plan view show ng 5(3e hori zont al wheel housi ng

of the drive tf"&gk‘; igBgdraye; ryck iWesggi‘ﬁ A9t 5kBA%aPBRESEHe 1 i ne 5
S21-S21 in Fig. 20;C Fig. 22 is an enlarged fragnentary view of Fig.. 18;

Fig. 23 is a vit@%°FR®Rori zontal section showing the connection between the

'fqriye_trUCk and the Surfﬁgg. 9 is a plan view parfly broken away and show-

o/
. 5 ing the same;
Fig. 10 is a side elevation showing the same;
Fig. 11 is an enlarged view in section taken along
- the line S11-S11;
. _'L‘./,‘ ) ] .' . . :
o Fig. 12 is an enlarged view in section taken along
10 the line S12-S12 in Fig. 2;
Fig. 13 is a plan view partly broken away and
showing a running drive unit on the drive truck on an enlarged
‘scale; )
- Fig. 14 is a view in section taken albhg the line
. 15 S14-S14 in Fig. 13;
A
Fig. 15 is a view in section taken along the line
S15-S15 in Fig. 13;
e, Fig. 16 is a view in section takén along the line
Ly

-SlG—SiG in Fig. 13;
20 Fig. 17 is a view showing the apparatus at it is
seen along the line S17-S17 in Fig. 2;
Fig. 18.is an enlarged view in section taken along
the line S18-S18 in Fig. 17;
| Fig. 19 is a botfom view showing a housing support

25 plate for the drive truck with a horizontal wheel housing



Jeating truck; Fig. 24 is a view in section taken along the line

df'ln Fig. 23; Fig. 25 is a viewin section taken along the line

25-in Fig. 23; 15 Fig. 26 is a plan view partly broken

away of the docking truck to show a hull suction disk as advanced fromthe

docking truck; Fig. 27 is an enlarged V|emgsh0mﬁng the sane as it is seen

~along the Iine S27-S27 in Fig. 26; 20 Fig. 28 is a view show ng
the sahe as it is seen along the line S28-S28 in Fig. 27, Fig. 29 is a

di agram showi ng the hydraulic and electric systens of a hydraulic control

unit for a swamdJddFdondirddl.i asgyl i nder on the docking truck; 25

“ Fig. 30 is a diagramshow ng the hydraulic system 7 of an inclining

- hydraulic cylinder on tHig.d@fkisgat plisk; viey. sBdwing sl dyprdmosttadi ng

systens for the flow of air and water between the hull suction disk, vacuum

5  punp uni t¥heeky QQRﬁkﬂﬂbpﬁoﬁhél§K13ﬁdtéuékéan wat er tank whi ch are

provided on the dockln trucg to 37 are vi ngMAn roocedur.e
step- wise for separati™§-tHg & HbeVrbEks??EﬁﬁTrﬁF ne

st ow ng tge CE&%QgEitfgﬂﬁgg. 2%;stomage base, each Fig..

- Fig. 22 iS'an'enlérged fragmentary view of Fig.
18; | |
Fig. 23 ié a view in horizontal section showing
the connection between the dfive truck and the surface
10 treating truck;
| 'Fig. 24 'is a view in section takeﬁ along tpe.line
$24-524 in Fig. 23; | |
Fig. 25 is a view in section tak;n aloﬁg the line
$25-525 in Fig. 23; |
15 Fig. 26 is é pian ﬁiéw partly broken away of the i_)'
docking truck to show a hu11 éﬁction disk as advanced from
the docking truck;
. 'Fig. 27 is an enlarged view showing the same as
it is seen along the line $27-S27 in Fig. 26;
20 ' Fig. 28 is a view showing the same as it is seen
along the line S28-528 in Fig. 27: |
Fig. 29 is a aiagram showing fhe hydraulic and
electric systems of a hydrauiic'control unit for a.SWivelling
hydraulic cylinder on the docking truck;

25 | Fig. 30 is a diagram showing the hydraulic system



10 (a) being.a side elevation showing the docking truck as it is seen _ .-
fromthe inward side of the dock with an internediate portion omtted, AL
Fig. (by~being a side elevation showi ng the docking truck as it is see @

fromthe-inlet side of the dock with an internediate portion omtted; 1
Fig. 38 is an-enlarged view in section taken along the line S38-S38 in Fig.
32 (a); Fig. 39 is an enlarged view in section taken along the |ine S39-S39
in Fig 83 (a); Fig. 40 is an enlarged viewin section taken along 20" the
- line S40-S40 in Fig. 36 (a) 41 is an enlarged view in section taken
~along the |ineosan m;wmgghyggauhg cybinden P fhg JOFkiHEw i n secti on

" taken along the line S42-S42 in Fig. 38; 25 Fig. 43 is an
enlarged vi ew $¥P&Eect i on taken al ong 8 the Iine S43-S43 in Fig. 40; Fig.
44 is an enlarged VIEMI&QEPG%HIQP gaggg é&”&hé %y%e%# $44 Eﬂengow40

' n I ate v

.and showing a projection afa prev nting p anced Into a
.Fecess portion,¢ hir ghd waﬂagnaee&eea Phé; hifi 0. sdx ich dHisk) agadm
“fragnentary view of Fig. 35 (a) partly broken away; Fig. 46 is a view

- Showi ng the saiEnPMitHEAS the sacseen di@lﬂgaﬁdﬂ&b]ﬂﬁanS%tSéﬁtiaﬁkagchS;

are provided on the docking truck;

| Figs. 32 to 37 are views showing a procedure step-
wise for separating the dockiqé truck from the drive truck
and sﬁowing the docking truck on a stowage base, each Fig.

10 (a) beihg a side elevation showing the docking truck as it is
seen from.the_inward side of the dock with an intermediate
portion omitted; each Fig. (b) being a side elevation showing_
the docking truck és it is seen from the inlét éide'of the
- dock withian intermediate portion omitted;

15 | ' Fig. 38 is an éﬁlarged view in section taken aloﬁg.
the line §38-S38 in Fig. 32 (a);

Fig. 39 is an enlarged view in section takén aldng

~ the line $39-S39 in Fig. 33 (a);

| Fig. 40 is an enlarged view in section taken along.
20 the line S40-540 in Fig. 36 (a);
| Fig.-4l is an'enlarged view in section taken along
the line S41-S41 in Fig. 39; |
| Fig. 42 is an enlarged view in section taken along
the line S42-S42 in Fig. 38; |

25 Fig. 43 is an enlarged view in section taken along



. Fig. 47 is an enlarged fragnentary view of Fig. 35 (a)
4y broken away; Fig. 48 is an enlarged fragnentary view of Fig. 35 (b)
"y broken away; Fig. 49 is a view in section taken along the 15 l'ine
$49-349°in Fig. 48; Fig. 50 is an enlarged fragmentary view of Fig. 34 (a);
and Fi'g. 51 is a block diagram showing a s9ystem for automatically
installing a docked ship. 20 DETAI LED DESCRI PTI ON OF
EMBOBRMVENT Wth reference to Fig. 1, two docking apparatus 3 are provided
on éach of opposite side walls 2 of a dock 1. Each docking apparatus 3
conprises a GhevdinpuBr32543 iwrfife 4%#eating truck 5 connected thereto at
all tinmes, and a dock-_25 I ng truck 6 conpectabl.e to and s rab from
the drive truck 9 4?1?he460g?i?fb RN tslegﬁégnt g%%?‘s %ﬁ%ﬂg
I nner nost portion.Qof _ k: on,pone sd o S a5 KPsdetghl 51 N
~ Figs. 2to 56?'eV\?'tl§er g?grg%geu??%]bs& gﬁ%d\o@ﬁﬁﬁﬁgfiazggt Inglgﬁ agx?endi ng
upper track §,3Rd leYRhtihgCk1 &l &s I ABRatddd alntdRUReedsaN BobeLbAODAAl -
stepped portion 7 at an upper portion of the dock side wall 2 and on a N\
| ower porgi o @bnhBetshgepwat! 2. Fig. 11 shows the upper track.8 in _
detail. Two : -
' Fig. 45 is an enlarged fragmentary view of Fig. 35

- {(a) pérfly broken away;
- Fig. 46 is a'view'showing.the same portion as it
| is'éeen along the line S46-S46 in Fig. 45; o - ey
10 : Fig; 47 is an enlafged'fragmentary view of Fig. 35
" (a) partly broken away; | -
Fig. 48 is an enlarged fragmenﬁary.view of.Fig. 35
(b) partily brokeh away; | |

Fig. 49 is a view im section taken along the

15 line S49-S49 in Fig. 48;- ~
Fig. 50 is an enlarged fragmentary view of Fig. 34
(a); and
Fig. 51 is a block diagram showing a system for .Q;)

automatically installing a docked ship.
20 : DETAILED DESCRIPTION OF EMBODIMENT
B With reference to Fig. 1, two docking apparatus 3
.are provided on each of opposite side walls 2 of a dock 1.
- Each docking apparatus 3 coﬁprises a drive.truck 4, a surface
_treatihg truck 5 connected thereto at all times, and a dock-

25 ing truck 6 connectable to and separable from the drive truck



10 gi rder support plates 10 extending horizontally along the side mallf O
are vertically inplanted in the horizontal stepped portion 7, and the yDReyY -
-ends of . fhe plates 10 project upward slightly beyond the stepped porti g~y
Bet ween °t hese support plates 10, a girder 11 approximately I-shaped in
cross section is mounted on the stepped port9on 7, with a synthetic resin
I.i ner 12\|nterposed t herebetween. A multiplicity of vertical support pipes
.15 |nterconnect|ng atop plate 13 and a bottomplate 14 are secured at

‘opposite side portions of the girder 11. Bolt holes 16 are fornmed 20 in
‘the top plate ¥ arfd& I‘i’@%ﬂ"ﬁoﬁ?ﬁﬁﬁ?'&ui@ |E’P%’r"'r3§ﬁﬂﬁ9qttqmatrﬁi Fhesénpepe%%

:_A mul tiplicity of found s 18 ant ed vertlcal y in ste ed

- portion 7 ext er?(?rttﬁ'ro& lﬁ"g‘ﬁt gﬁSf‘egn 3“? nSJf R Y3er? 18 s{hﬁe’nbé fibpd

-in the botton1 4 BpPes 15 and -the bolt holes 16 in the 25 top
-plate 13 sllgh on& t he top plate. ~ Nuts 20 are 10 screwed on the .

- proj ecting ends, Wnerebywtlmﬁ gbkdeindd & lsf??é”@.dﬂd)ﬁoheh%EQQBEGaEQgtion 7.
- Stoppers 21 for prevent- ing the displacenent of the glrder 11 w dthw se

~thereof aresfixedlendingyiugedrbetraernstawd oppast teraklas age rhepbotiogld
“plate 14 and opposed support plates 10. A vertical wheel rail 22 is
.central |y mountmsgingied lea apperlsOUEabfstémpqﬁrghﬂtﬂnmp7phatanlappethpartiumr
23 interposed therebetween and secured in place by a multiplicity of rai
clips 24. Verti®faltheaidockyspéet walht 2sand o & s]&?{?rred’oﬁfﬁléppégl thessiide

.wall 2.

':1\<< Fig. 11 shows the upper track 8 in detail. Two
10 girder support plates 10 extending horizontally along the
side wall 2 are vertically implanted in the horizontal stepped
_portion 7, and the upper ends of the plates ‘10 project
upward slightly beyond the stepped portion 7. Between these
support plates'io, a gi:der 11 approxiﬁately I-shaped in
15 cross sectidén is mounted on the stepped portion 7, with
- a synthetic resin liner 12 interposed therebetween. A
multipiicity of vertical support pipes 15 interconnecting
- a top plate 13 and a bottom plate 14 are secured at opposife
side portions'of the girder 1l1. Bolt holes 16 are formed
20 in the top plate 13 and ;he bottom plate 14 in alignment with
these pipes 15. A multiplicity of foundation bolts 18
implanted vertically in the stepped portion 7 extend through
bolt holes 19 in the liner 12, the bolt holes 16 in .the
botﬁpﬁ plate 14, the pipes 15 and -the bolt holes 16 in the

25 top plate 13 slightly beyond the top plate. Nuts 20 are



O the girder top plate 13. A nultiplicity of vertical support

.26 are fixedly provided between the | ower ends of the plates 25 and
O rder bottomplate 14. Horizontal wheel rails 27 are simlarly
secured to the outer sides of the opposed rail support plates 25.- 15

Fig. 12 shows the lower track 9 in detail.1p A rail support plate 28
extending horizontally along the side wall 2 is vertically fixed to the
sider,wall 2 at a | ower portion thereof by many foundation bolts 29 .
horizontally inplanted in the side wall 2 i'n upper and | ower two rows and
. 20 nuts 30 ssxeseddoonthBeppoiecting t¢nds iwharedy itheegpsded bit hBen the
~ plate 28 and the wall 2.. As is the case with the upper gr§ck 8, a

hori zont al wsesures to3ghessteRRad BT HEPR ubporttImPerE 28, TRE BEBKCPMh Fi gs.

2 to 4, the drive _tragk s 25 | ongat ed. al ang 1. r.tr 8 A
running drivén@hFPeS%lsPiﬁﬁﬁWﬁﬁttﬁg-€@$t?%ﬁﬁeﬁgﬁb§”' g§ﬁ§23§§egﬁ EiRFee

> hori zont al el S..35 i gégégéﬁgjéyaééh%ft%ﬁgkbgtga t he
botton1ther¥i#iXéﬁ%¥ gf?@éa%§u§é£§&?§d%% f-movabl y- nount ed on the upger' o/
track 8 it ftQ 1QWiang B8Eabyu drpveeds Loni s va4taedlt hReel -
hori zont al VJ§§§ S 35,a36.6E?gs. 13 %%@ﬁG show the drive unit 34.in detail.
The drive unigaid4 Jzs ipr eendedldist Roantednen 3thevhipger s islet afhstet girfler
bottomof the truck 4 as will be described later. Two horizontal axles 38
at right angltep wiliatet A8 ¥8th appinerrdkisterrogedkddareberyerpaagds7. Two
drive wheel s _

secured in place by a multiplicity of rail clips 24.

_ _ : _ L .
Vertical rail support plates 25 are secured to opposite sides :
10 .of- the girder top plate 13. A mﬁltiplicity of vertical

. support plates 26 are fixedly proviaed between the_lower ends

of the plates 25 énd the girder.bottom'plafe 14.  Horizontal
wheel rails 27 are éimiiarly secured to the duter sides of
the opposed rail support_plates 25. - _ .
15 o Fig. 12 shows the lower track 9 in detail.' A :\;)
| rail suppéft plate 28 extendiﬁg horizbntally along the side

wall 2 is vertically fixed to the side wall 2 at a lower

portion thereof by many foundation bolts 29 horizontally s

implantéd in the side wall 2 in upper'and lower two rows and
20 nuts 30.scfewed on the bolﬁs) wiﬁh a liner 31 interposed
between the:platé 28 and the wall 2. As is tbe'case with_
the upper track 8, a horizontal wheel rail 32 is.fixed to the
support plate 28.

As seen in Figs;'z to 4, the drive track 4 is

25 elongated along the upper tréck 8. A running drive unit 34



33 having equal- outside dianeters are rotatably nounted on these axles S
and are placed on the vertical wheel rail 22 of the upper track 8. The o
.axl es 38-are al so provided with sane gears 39 which are rotatable w't Mq
drive wheels 15 33 and which are in mesh wijth an idle gear 40 rotat blt%/ _
supported by the frame 37. Hydraulic notors 41 are attached to the si of
the franme 37 outside the dock and positioned toward opposite ends of the
frame./The sanme pinions 42 nounted on the notors 41 are in mesh with the
‘drive wheel geanwidQ twd9véptiedl edpordivigela aGi,0and Ahpea Hdrpzomidlel
“with the axle 38 is rotatably supported at about one half of the | ower side
. of its opposit weeddsbPSa BéaarapRchedtitd achxead 6ft hbet Bpugk de ¥t t he

. frame 37 centrally thereof. A bearing 45 fixed to the bot& m of the drive
“truck 4 is pl atkg BRthsm thegeptn JHe fifSpSFuchné Al fe "P‘Pl%al&g%e’?mé’?tcfed
- of 12 each end of the pip 44 is rotata fit.ted e.yp | n
'45. There is &2Psiafi “BPsgrgﬁ%‘ékb ke "tEéé’}i&p?ﬂ)”é}r“egar‘%‘%gf‘%ge?ybggéri%S‘g‘;%,g
43, \and the fr 7 ,qf e [ ' ' |ld glat | werot at abl e about t he
pin 44 rel gstivglgﬁ'g%?’g ?hg Fgécﬁ\{gﬁ%%%ﬁs&%gi;r grgs'e?t?r'ed to opposite end
-taces of the pin 44. Stoppgks £#7 & e1Prsndvatherl@@yrRed LReLPBe 44 &etaeen the
.di sks 46 and opposite ends of the bearings 45, 43-for preventing the

di spl acenent ofrheh@rpive 44itoBgi isidbroviaddd witdr eoffraim® 37 which is Wth
reference to Figs. 17 to 22, the three -

' ' attached to the bottom of the truck 4 as will be described

“g{f later. Twp-horizontal__axles 38 at right angles with the
. 10 upper track 8 are fixed fd.the frame 37. Two.driVe wheels
33 having equal outside diameters are rotatably mounted on
these axles 38 and are placed on the vertical wheel rail 22
of the.upper'track'Q. The two axles 38 are also provided
wiﬁh-same gearé 39 which are rotatable with the_drive wheels
15 33 and which are iﬁ mesh with én idle gear 40 rétatably
. supported by the frame 37. Hydraulic_motors:4l are attached
to the side of the frame 37 outside the dock and positioned
toward opposite ends of the frame. The same pinions 42
mounted.on the motofs 41 are in mesh with the drive'wheel*gears
20 39 in cqrresponding relation. A pin 44 parallel with the |
axle 38 is rotatably supported at about one half of the 1ower_
side of its opposit ends by a bearing 43 which is fixed to
. the top side of the frame 37 centrally thereof, A bea:ing
45 fixed to the bottom of the drive trﬁck 4 is placed on

25 the pin 44, and about one half of the upper side of



gontal wheels 35, 36 are provided with a housing 48. Such two housings

Z ré fixed to the bottomof the drive truck 4 slightly inwardly of the
dotk fromthe drive unit 34 in the following manner. The housing 48 is in
t he fform of 15 a rectangul ar frane coanESing hori zontal wheel support
portions 49, 50 at opposite sides and confiécting portions 51

. interconnecting upper parts of these portions toward their opposite ends.
The copposi te ends of the support portions 49, 50 slightly project beyond

 the connect i 88cR0:nd RS¥ tiHN i1 44 TRerbedtaBdyneisted tdhaeHwwppeg 48 have
bol't holes 52 each. The horizontal wheels 35, 36 are * rotatably nounted on
t he support pestimn 4%. atTHere liecat ismad lstlgarayce rveitwedn dhe lppeal t hol es
52 and on the other support portion 50 at one |l ocation at the center
t hereof. 25 andnlewer QdaringsndS a 43oushdgthappoame pdataf 3 slrive]3
horizontally fixed to the bottomof the truck 4. Four pairs of stoppers 54,

‘55, each in ¥Rkt it mMoisld Iy catagphie apoubt g heth t4 tifRd atdwer t8i de & .
“the plate 53 _at right les tot rail 8. _The. st s of h

o 1 PareSspatht S By PR AR ErEoRErEEAR LR PRt 1R S acRs SHho |

f i t 55.arg- b i lgngitudinally .
Four pal e ohng'SRRCLE, Shodal & 720380 B0RGLA0K Al AR A g LU nal 1y
Vertical reipiopsddond aiies%s'Slﬁzeara@ldf b{s@%gztsoeﬁegt@ﬂ%?é Wealt iy lager 10

- side of the housing support plate 53 and the inner side
43 for preventing the displacement of the pin 44 longitudi-

nally thereof. : B : ' e N
10 ‘With réféfence to Figs. 17 to 22, the three
horizontal wheels 35, 36 ére provided with a'housing 48.
Such two housings 48 are fixed'td‘the bottom of the érive
"'truck 4 slightly inwardly of the dock from the drive:unit 34

in the following manner. The housing_48 is in the form of

—

o/

.15 ~a rectangular frame comprising horizontal wheel support
| pértions 49, 50 at opposite.sides and-cohnecting portions
51 interconnecting upper parts of these portions toward
their opposite ends. The opﬁosite ends of the support ~—
portions 49; 50 slightly project beyond the cohnecting N~
20 portions 5L. The four corners of the housing 48 have
. bolt holes 52 éach. The horizéntal-wheels 35, 36_are
rotatably'mouﬁtéd'on the suppdrt portion 49 at two locations R
slightly inward from the-bdlt holes 52 and on the'other

'support portion 50 at one location at the center thereof.

25 On the other hand, a housing support plate 53 is



faces of the four stoppers 55 which are positioned i nwardly of the truc
| engt hwi se thereof. Bolt holes 57 corre- sponding to the bolts holes
t he housithg 48 are forned in the support plate 53 between the pairs
st oppers--54, 55 15 and the wi dthwi se oppodidste ends of the truck. T4
housing 48 is fixed to the support plate 53 by bolts 58 each extendi ng
‘through..the corresponding bolts holes 52, 57 and nuts 59 screwed on the

bolts. [ A:liner 60 is interposed_between the housinﬂ 48 and t he %%ﬁport
plate 53 at eadwréropgallynEixed te dilifeRottelcREc5AReEFAY %ortq 51 of

- t-he housing 48 at, a rt thereof_jo d each.end, thereof is_fitted. i,n the

_.space bet wgen tﬂ‘?&réuggr SEPBBﬁ’é? %‘il’ \E;.% 97 ﬁ'ﬁle?hgt gBﬁ%rO%Sa o‘lﬁe 1?1J'ecalilower

side of the suppalt Pig! gtéécm&htéoggecﬂ ARG8e bENEhS Silad esheld -
ne g 2 an

‘het ween the co cti'n portion the outer stopper 54, between
~.the portion 51 righ¥4aﬁgﬂe§h€oi PRSI RN 158, beheegtopperdast zaml wheel
support portions 49, 50 and the outer ends of the outer stoppers 54 and

bet ween t hes suppait aper spased4fpabd Wwnch tdistancer londétodinakly roerthe
stoppers 55. The liners 61 are spot-welded 5 to the stoppers 5.4 or 55.
The two hori zortralckwideel $h85four t il s rsttoppetiso A4495ar are nspardict with |
- the outer rail 27 of the upper track 8, while _one-horizontal wheel 36 on
the ot her supp@@arsobyi andsetance nlengktidinglilly ofethAnkFusy$, 235 Wil

The drive unit 34 and the hori : .
he drive unit 34 and LSNORLZAOL A INEHSSY BBtangle. vertical

:¥43. reinforcing plates 56 are fixedly connected between the lower
10 side of the hou#ing.support éléte 53 and the inner side
faces of the four stoppers 55-which ére positioned inwardly
of the truck 4 lengthwise thereof. Bolt holes 57 corre-
- sponding to the boits holes 52 of the housing 48 are formed
-in, the support ﬁlate 53 betwee# the pairs of stoppers 54, 55
15. and the widthwisé opposite'ends of the truck. Ihé housing
N 48 is fixed to the support plate: 53 by bolts 58 each |
ektending through the correspondingibolts holes 52, 57 and
nuts 59 screwed on the bolts. A liner 60 is interposed
1 | "  between the héusing 48 and the support plate 53 at each of
20 the four corners. Each connecting portion 51 of the housiné
48 at a part thereof toward each end thereof is fitted in
the space between the outer.stopper 54 and the inner stopper
55 on the lower side of the support plate 53 with some
.clearance. Liners 61 are held between the connecting

25 portion 51 and the outer stopper 54, between the portion 51



¢4, 0 )alled in the following manner. First, the drive wheels 33 of the
dI3%e units 34 are placed on the rail 22 at a suitable |ocation, and

t he twe:housings 48 having the horizontal wheels 35, 36 attached 15

thereto are placed on the upper track 8 atj4a suitable location, with the
opposed rails 27 held between the hori- zontal wheels 35, 36. The bearings
45 on the drive truck 4 are placed on the pins 44 on the bearings 43 of the
driwe units 34, whereby the truck 4 are nounted on the drive units 20 34.
Next,” each handi hge48nner | stemekr fHf edweennébei hgrpeentahswidelarsdddrited
into the spaces between the outer stoppers-54 and the inner stoppers 55 on
the support pPatéoBs. 4TheShARd fhuduer endssgppbhe préee FPugers 54

tenporarily fastened together by bolts 58 and nuts 59, At this tinme, 25
the | evel of aRAcPREVEERNEDS %t%irt%”’issqadj 58; 2adpthe OYLRF 1SS s 60

bet ween the haqusing.48 and the supnort pla ) e sitlor he t hree
hori zont al wh e?ée?,y;m%% %15%9 %rzsr Pé%’nt é]ﬁ’epltlgrrllg%gr gﬂs%}?%djééfg‘f g?]e fé}ea# the _.
wheel s wigl | g Eﬁeuﬁ%ﬁw}&oﬁa&é 94 1D 1fa€ kRl h8r2foncdDOhddR 3P ALP
pl aced hetween the housing 48 and the stoppers 54, 55 and are spot-wel ded
to the stoppene BdppordSportidinldy MRclinernitagtd4@ith enapbetert wrdiastened:
to the support plate 53 by tightening up the bolts 58 and nuts 59. As shown
in detail inoEi ghe G2pén Hiack Ppaiwhidfe the hoppecnéall woeel 2®mredtheng

pl ates 62, 63 extending horizon- tally above the inner horizontal wheel 36
‘i's fixed to pikher support portion 50 is in contact with the inner rail

27. | '_ o . "
10 ~ The drive unit 34 and the horizontal wheels 35, 36

are installed in the following manner. | '

First, the drive wheels 33 of the two drivé units
34 are placed on the fail 22 ét a suiiaple location,.and the
- two houéings48 having the horizontal wheels 35, 36 atﬁached

15 thereto are placed on the ﬁpper track 8 at a suitable |

lodation, with thé oppdsed_rails 27.héld between the hori- <

zontal wheels 35,-36. The bearings 45 on the drive truck 4

are placed on the pins 44 on thé bearings 43 of the drive :

units 34, whereby the truck 4 are mounted on the drive units _"\J
- 20 34; Next,'each housing 48 is lifted, and the.connecting

pdrtions 51 are fitted into ﬁhe,spaces between the outer

Stoppers 54 and the inner stop@ers 55 on the support Qlate

53. The housing 48 and the support pléte 53 are temporarily

fastened togéther by bolts 58 and nuts 59. ‘At this fime, _ =

25 the level of the horisontal wheels 35, 36 is adjusted by



i nner 'si de 'of the drive truck 4,as positioned toward each end of the t
. 4. The connecting plates 62, 63 are each fornmed with a rectangul ar
vertical~connecting bore 64 in its 15 center. A flanged vertical
connecti-ng pin guide 65 in the formof a sqlidre tube is fitted in eack—bore
64 from above (see Figs. 38 to 40).- An oilless liner 66 is fixedly fitted
in thgﬂguide 65 and is tapered obliquely upward on its inner side toward
- the ugdper end. The flange upper 20 surface of .the.gui de 65 on the upper
“connect i ng pl at8e62ippEsi AR sLeEWRET % JeUusiRde4Bi ﬁ‘@ds%ﬁ a%"?é’pff& SqG% e
"~ connect- ing blqcks_67 are, horizo || r Si f t he
supper connecti ng pl 5?8 BOSt bt (ﬁ gh(%ﬁgl?%?eﬁgﬁ%géﬁ%]é%{%iésjl}f'f g;cses of
the bl ocks 67 rye . L zpntal  Di ' aCeS 1sTRa 1hl ock
~.67 has obli quelﬁ';g1 ép&g?ﬁggﬁ£§?a%%nr£ a%%s? gg‘igl& lt%atasEtgfcl;%osi tev%%edles '
-(laterally innge 3RduAYESEMSESISSadd WitHe¥PRClrati®st Be. doTie biEtedd 61 41). A
- tenporarily connecting hook 69 extending i nward of the dock and then bent
Cupwaed i s f9 xedrkopliheedi Hetwéen hthd Muarsimg 4Borndohhel swwpedr s gfhoris
portion 50 of each of the two housings 48 of the drive truck 4 (see Figs.
.32 to 37). Wt landehereapettwelded t the stoppersubaes $%eatFinalgl® ruck 5
‘s slender and positioned on the upper truck 8 thereal on

. Aleq 7
‘ext endi ng vert ieaghl 1ousdng #RelsiRIHPtely dashanpdotest ?x%‘é?%ﬂ’qér?ql?ﬂ:ﬁer :
portion thereof to the mdportion qf the trugk 5.on the.inner. side. A
~vertical idler Smé’eF%ﬁEt?g’r’i‘%b‘F% the R R B BB RRERISPAIT 22 of
li\yi As shown in detail in Figs. 32 to 41, a pair of

10  upper and lower connecting piateé 62,:63 extenﬂing horizon-
tally above the innér horizontal wheel 36 is fixed to the
inner siae of the drive t;uck 4,as positioned toward each
end of the truck 4. The connecting plateé §2, 63 are each_
formed with a rnctanguiar veftical connecting bore 64 in its

15 cgenter. A flénged verticai connecting pin guide 65 in the

N~ fonnof a squafe.fube is fitted in.each bore 64 from above
(see Figs. 38 to 40). An oilless liner 66'is fixedly  |
fitted in the gnide 65 and is tapéred obliquely upward on

o its inner side toward the upper endf The.flange upper

20 surface of the-guidé 65 on the upper cnnnecting plate 62

provides a horizontal connécting surface 74. Square connect-
ing blocks 67'are horiznntally secured to the upper side of
the upper connecting plate 62_towardﬂits opposite ends. The
.upper.surfaéeS'of the blonks 67 servelas horizontal pin -

25 bearing surfaces 98. The block 67 has obliQuely upward



_r truck 8 is attached to the bottomof the truck 5 at the end

th» ) closer to the dock inlet. As is the case 15 with the drive truck
- 4, tWd,horizontal wheels 72 rollable on thg opposite horizontal wheel rails
27 of the upper track 8 are attached to the mdportion of the truck 5 on
the bottom side. Two horizontal wheels 73 rollable on the rail 32 of the
“lower track 9 are nounted on the |ower ends of 20 the leg 70.  As will be
“described | as@rptihg Sacénces tatedits ioppasitek sides ¢babecallytinndie end of
“the drive truck 4 which end is closer to the dock inlet and is adapted to
~run al ong t héngppBEeansidegigith (HRSeeH 4/d the fReks uPPRCELT r chl) ng &ruck 5

perform ¥emofahiiy Strediind S Le%%sp%ﬁ'a‘éibav%%‘ﬁoaﬁveieem K oo
- described, hag tQﬁehoh ﬁwyﬁﬁkéﬁﬁﬁﬁglggﬂ oggdeg??ggﬁ dﬁ?gg%velLable

about a vertlcal axi's I C cy 571s he upper
portion af thgrkiegnél Jﬂéeﬁ smrt?%d&wno\slods@ Wath 8fithe 7Gepi votal ly.
nmovabl € upward or downward by a hydraulic cylinder 77. A support.79 for w~y

“carrying sur heusihgeat8ngf dee chsives wridakeied see Figs{ ospatd gnyp. of the jib
78. Figs. 23 to 25 show in detail the connection 10 between the drive

.- truck 4 and the surfac@ithesefenprnqaidico Fight. 2héoedd bhet srerfacekteait ch

end is inward of the dock, bifurcated projections 80 extend horizontally
. fromthe ing truck 5 is slender and 9051tloned on the upper truck 8

therealong. A leg 70 extending vertlcally along the dock _
10 side wall 2 is fixed at an: upper portion therecf to the . ' fgj
midportion of the truck 5 on the inner.side. A vertical '
.idler_ wheel 71 rollable on the vertlcal wheel rail 22 of
the upper truck 8 is attached to the bottom of the truck 5
at the end thereof closer to the dock lnlet. As is the case
. 15 with the drive truck 4, two horizontal-wheers 72 rollable |
- on the opposite horizontal wheel raiis 27 of the upper track —
8 are attached to the midportion of the truck 5 on the ~
bottom side.' Two horizontal.wheels 73 rollable on the rail -
32 of the lower track 9 are mounted on the lower ends of
20 the leg 70. As will be described later, the surface treat-
ing truck 5 is connected to the end of the drive truck 4
Wthh end is closer to the dock inlet and is adapted to
run along the upper .and lower tracks 8 and 9.
The surface treatlng truck 5 is prov1ded w1th a

25 hull surface treating device. The dev1ce, which performs



i nner and outer sides of the truck 5 inward of the dock. The end of the ., -
truck 4 toward the inlet of the dock extends 15 into the space bety N

.the preojections 80. Bearings 81 are fixed to the opposed portions
two projections 80. A horizontal pin 82 ext&hding through the end o
truck 4 is rotatably supported at its opposite ends by the bearings
portion of the pin 82 which extends 20 through the truck 4 is flat an

" has harizont al upper and | ower.  surfaces. The center part of thislﬁo tion

“has a sl'ightlyal GPgeensE d?h Rtdn SUFEasensrepbiny oA &8 Wil 8%
.rotatably extending.through the ¢ er .of the flat. portion 83 of th Ln 82
_-has upper and ES%?J‘%‘F\‘ES%C ezg%q'tlé) enge %r %tf%r({a arirk\?é)%{nr'ucb gf)gt
~Opposite side a : e dri ryg £ Wy RA W 1ing
horizontally e?gné‘gg‘é%ﬁ%ﬁ%ﬁa@]y ua% Qog%rzfilt\rjigg%%: gig??z%nt%{ pI r% sttf%p(l)'flt er
.- plates 88 havi rg 9peRtHgeh&d & NHeaupperbpbreibahbdt yearaldger7d.harrnehe
-openings 86 are secured to the plates 85 outside the openings 5 86.. The
LendNparts of tpespi nefiatpporidean Wiihewt gt TAr pirgdtalky operdbigs ubard?.
The horizontal width of the openings of the support plates 88 is . _
. .consi der abl y | argdowbwand tie & dnidrawldic wydinder 7hesed muapemsf %héopgi n 82.
_.To the upper and | ower edges of the support plate 88 defining the opening

10 87 are seEAFEUiPBaFIRERGR &ireatdeg Je¥irafngs cabkaciedth thse fospardand

_ Iower surfaces of t?e in,fl portion 83. Wiile the horizontal pin 82 is
" prevented fronfPdt8 iﬁlsea%b?xt .
A ~ Figs. 23 to 25 show in detail the connection

10 betwéen the drive truck 4'aﬁa the surface tréating truck 5.
At the end of the truck 5 which end is inward of the dock,
bifurcated préjections-SO extend horizontally from the.'
inner and outer sides of the truék's-inward of the dock.
The end of the truck 4 toward the inlet of the.doék.eXtends_
15 - into the space between the projectidns'sq.  Bearings 81
1N ' are fixed to the opposed portions of the two projections 80.
A horiz§ntal pin 82 extending-thrbugh_tﬁe end of the truck
4 1is rotatably supported at its opposite ends by.the
o bearings 81. The portidn of the éin'82 which‘éxtends
20 through the truck 4 is flat and has horizontal upper and
lower §urfaces. The center part of'this portion has a
2 slightly larger width than.the other portion. _A-vgrtical
pin 84 rotatably extending through the center of the flat
portion 83 of the pin 82 has-upper and lower ends thch

25 are secured to the drive truck 4. Opposite side plates 85



S ACER line or noving upward or downward relative to the drive truck 4,
€ ggf‘sz is rotatable about the vertical 15 pin 84 by being guided by
:_upper and |ower bearing plates 89. The drive truck 4 and the surface
treattng truck 5 are rotatable about thelforizontal pin 82 by an anount
relative to each other and are al so rotatabl e about the vertical pin 84 by
an anount relative to each other. However, the portions 20 of the
horizont al n t n re. t trucks 4 -and
5 agai nst. uBfarReot B ma T e Rl BRER B0 PSolatin et ©

I1el t t el e gg and 5
paral l el 'to,LReaHPREsr éﬁéﬂ; %}é sdlel igseiednkaem,9n s@ép&hg pftw 3

directly to the ofher. e trucks 4 and 5 wll relative -

to each ot hgavahgt BeSDNRECT Wimilarlo\bulk eighengeshal Rigschan tthe?, the
docking truck 6 conprises a pair of legs 90 extending vertically along the

dock side wapkn2nagsd8éipmes ssthrdedivtio lthel pdatak por duoNEdd hdDdpenings

i nterconnecting the legs 90 at their upper ends and 5 i nternedi ate

. portion$ sl Bght| Fheécewd parhks tafe thengimnifdatnbapbion o erei)fthﬂmhzonfﬁaﬂr’
“-wheels 93 rollable on the rail 32 of the lower track 9 are nounted on the

| over ends &het ARSPERES ofP. fﬁhar&thQOFﬁRQPﬁﬁéthGFPl%% e (1ReHESE - a 13

' i cal t 94 t.ed d.l

" by the uppePYartBl BRFoRa AN TY, 4 FBRSLERT 2By of SrgF tind g’ O
s;.HorlzontaI h8¥§53n9§lawfaéﬂ)8¥jéﬁése parts of the pin 82. To the upper '

‘and lower edges of the support plate 88 deflnlng the openlng m;j

10 87 are secured bearing plates 89 in slldlng contact with
-the upper and lower surfaces of the pin flat portion ‘83.
While the horizontal pin 82 is_preveﬁted from rotating, about
its center line or movihg upward'or downward relative ro
"the drive truck 4, the pin 52 is rotatabie about the ;ertical
15 pin 84 by being guided by the uppe€r and lower bearing plates'
89. The drive truck 4 and the sﬁrface tréatiﬂgltruck'é are Q_)
. rotatable about the horizontal pin 82 by an-amount relative |
to each other and-aré also rotatable about the vertical pin
84 by an amount relative to each other. However, the portions- "
26_ of the horizontal pin 82 close to their opposite ends are
held by the trucks 4 and 5 against upward.or-downward
movement, so that a twist around an axis parallel to the
upper track 8 is delivered from one of the'trucks_4 and 5

directly to the other. Thus the trucks 4 and § will_npt

25 twist relative to each other at the connection.



the upper end of the post 94. The base end of a sw velling hydraul
cylinder 96 and the forward end of the piston rod 15 97 thereof g
-respectjively pivoted to the midportion of the upper horizontal pg
and ‘the-free ends of the levers 95 by vertical pins. Slightly bello
| evers 95, a vertical bracket 100 is secureddto the outer periphe
.swivel post 94. A suction disk arm 101 is pivoted 20 at its base end to
the briacket 100 by a horizontal pin 102. The base end of. an inclining
‘hydr aul“i-c cylinder 103 and the forward end of its piston rod 104 are
fespectively pivoted to BithvksEgFanGeoroFigie Swtdel - pble dRCking trck
“mdportion of the arm 101 on ifs bottom side orizontal pins. ;A2
.hull suction §i SR™2E7SBF ?h%a%c%ﬁrﬁet%f} ix?%nl i d V?ﬁ%‘%gify R the |
‘desired to fac e byll L $; conneet : s igy the
fol |l ow ng rra_nng'PE sgga igéflzg tC):gggéﬁza??fé%%%?nﬁggégég%gfa%?€%exten s
- through the frge ¢nfePlohhécRlAy ke Widdh oAt hbituaspeLlehds Canpper 5
-and\Lowe parts. A disk support” nenber 110 has one end tnserted between the
bi fur cat ed spor t heBsmd@9a88Upbitishd GLikmuliydlekkiroghah the Demgtddise The
et her  end of the nenber 110 is pivoted to the rear side of the disk 107 at
the center 't hemédpobyiansetivexckqin Hdriduntlali wheelsi §Bt rabidipbe Ion the
“the first pin 108. A hydraulic cylinder 112 for rotating the suction_disk
107 about the fraidt 3gi af 16Be | Lowemn e DerReBunfedaPi the HPWRE HN4dS ee
end of a lever ' : _

o

-of the legs 90..
Toward the innermost portion of the dbck; a
10 vertical swivel post 94 is rotatablf supported at its upper
and lower ends by thé'upper and lower horizontal portions
91, 92 of the truék 6. Horizaﬁtal.levers 95 are fiied to
. the upper énd af the post 94. The.base'ena of a swivelling
hydraulic cylindef 96_and thé forward end of the pistpn rod
- 15 97 thereof are respectively pivoted to the midportion of
~ the uppef horizontal portion 91 and.thé frée ends of the
levers 95 by vertical pins. - Slightly below the levers 95,
a vertical bracket 160 is éeéuréd'to thelouter periphery -
of the swivel post 94. A suétion disk arm 101 is pivoted
20 at its base.end to the bracket 100 by a horiZontal pin 102.
The base end of an-inclining hydraulic cylinder 103 and the
forward.end of its piston rod 104 are respectively ﬁivbted
to a lower pottion of the swivel post 94 and the midportion
of thé arm 101 oh its bottom side by horizontal'pins. A

25 hull suction disk 107 of the vacuum type which is tiltable



113 which is connected to the side surface of the |ower end of the first
p'f~s§8 projecting dowmmward fromthe arm 15 101 and which is at right

. ﬁgﬁgt;.o the pin end. A hydraulic cylinder 114 for rotating. the suction
dRSK2 207 about the second pin 111 is connected between the | ower end face
of the first pin 108 and the |ower end of jhe disk 107. The suction disk
107 itself is-known and will not -be described. 20 e Wth '
refefence to Fig. 29, the swivelling hydraulic cylinder 96 of the docking
truck '6 has two oil chanbers 115 and 116, t.o which two oil pipes 118 and
119 of a sw i |desjrdedirtaulfecectheuhtll 1¥s acennosrtest tted thespec- tively,

whereby the arm 101 is swivell ed about. the post 25 94 between a posi.tion

wherein the Sirsd emdliofk the7arm 1012inrthe afokkbwing mangisacd sbet Réga-t he
upper- and | ower horizon- tal portions 91, 92 and an advanced position

i nwar d of thef®idk.28Phe f HLESE Pinf LR EPEM RSB AKERNGS Shwpdahuthe

Gascr | bed hel e DB GRRREY: 0br UpbTEi GRAILT A ite PrevbdReo: BREF 1220,

“whi ch t I [ 4 L | | S, (CL t),
o ar & sety bl ph3kul '9aPEESRULGSOOY: ShERSS 0.1 93 Succlnent), are

respectively connecte the two oi pes 1 N ~tor the cylinder
96. An angl & 58 bé3wkeh dRLest FAfcifed Y MEidd A @A ¥ixedOtot he

post 94, i.e., of the arm 101, is nounted on the top of the upper

- horizZontal paHd aidpbrafichheft eHekpbn(568. FiTke dthndid d)d Jfr @nedadmbatween

" the sensor 123 and the two - _ ' '

' 110 is pivoted to the rear side of the disk 107 at the
center thereof by a_sedond pin 111 which is aé_fight angles
10 to the first pin 108. A hydraulic cylinder 112 for

'rotéting the suction disk 107 about the first pin 108 is
coﬁnected betweén thé'arm.IOl'aﬁd:the:freé end of a lever
113 which is connected to the side'_surfacé of thé lowér
end of the firsﬁ pin 108 projéctiﬁg downward from the arm.

15 101 and which is at right ahgles £o the pin end. A hydraulic ™
cylinder 114 for rotating the suction disk 107 about the |
second pin 111 is connected between the lower'EQd'face of

' the first pin 108 and the lower end of the disk 107. The
suction disk 107 itself is known and will not bé‘de5cribed;'
20 ' - With reference to Fig. 29, the sﬁivelling
Hydraulic cylinder 96 of the dockiﬁg truck 6 has twofoil
chambers 115 and 116, to which two oil pipes 118 and 119
of a swivelling hydrauiic circuit 117 are connected respec-

tively, whereby the arm 101 is swivelled about the post

25 94 between a position wherein the suction disk 107 is
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relief valves 121, 122 is an arithmetic control unit 124 for controlling _
the pressure settings of the valves 121, 15 122 individually accordind  tw .
t he swivehling angle of the arm 101. The control unit 124 conprises a"aqqf.
digital “ilnput circuit 125, a conversion circuit 126, a table reference Qb 5
circuit 127, an arithnetic circuit 128 and t anal og output circuits N
130. 'qulifiers 131, 132 are inter- 20 posed between the anal og out put
circuifs}129, 130 and the corresponding relief valves 121, 122,

- respecti'vel y. etg%rcit%?rr\%},: l@h%gggégaé U%Meé@‘hfemﬂ%@e'%esndf QbwE¥ ANBE £zom-

~sequence contro escribed in-detail later, the horizontal
‘force acting ondihedreivwasdoendoefan® an tdwvaridad Gbsitibhghhwangl 8 whé h
. the truck 6 is controlled 22 to a value not greater than a perm ssible

Fimt by the coickal &het emitR06 Ls Secthem prapide@d wilh anbiAnawngic

hydraulic cylinder 103 of the docking truck 6 has two hydraulic_chanbers
133, 5 134, tantiviodh sywsesi L2pi fes 4ive, swiveldring hvdeRALAg Ky RART i 26
Ccirourt 135 are connected respectively. The arm 101 is pivotal nmoyed
2bout the For | ALLbe fePCRLPaBCHe LkunaE AR AFTRSLE S BYORPE FYRHEL on

-and a downwardly .i.nglined position rehy. t.he suct| isk 107 i ved
'Epwgir d orI 10 %&vﬁ%ﬁ’&%’&ﬁégg‘r %n%oxs\??T o‘%%ién%bmacﬁseafs &t%%ggfaoqut %érg%%‘g)

orizontal portj n Libong] | a ve gt-ae {gont a
boriTon' G P NSRS gRat LT o ctsluratone de it bosiyont ol
' ' connected to the two oil pipes 118 and 119 for the cylinder

.;L\wf 96. An angle sensor 123 for detecting the swivelling angle

: 10 of the poét 94, i.e., of_the'arm 101, is mounted-oﬁlthe top
of the upper horizontal portion.91 of the trﬁck 6 (see Figs.
5 and 6). Provided between the sensér-123 and the two
relief valves 121, 122 is an arithmetic céhtrol ﬁﬁit 124
for:controllipg the pressuré set;}ngs.pf-themvalves_IZl,

15 . 122 individually accqrding'to the swivelling angle of the
arm 10l. The control uﬁit 124 comprisés.a digital input
circuit 125, a conversion circuit 126, a table reference
circuit 127;.an.arithmetic circuit_lés and two analog
output circuits 129, 130. Amplifiers 131, 132 are inter-

20 posed between the'analog output. circuits 129, L30 and
the corresponding relief valveé 121, 122, respectively.

The arithmetic control uhit 124.comprises, for examéle,
"a sequence controller. As will be described in detail
later, the horizontal force acting on the forward end of

25 the arm 101 at right angles with the truck 6 is controlled



|| . chanber 133 of the cylinder 103 toward its head is provided wth a
val ve 138, which is set to a pressure 15 slightly greater than the
Are required for supporting the arm 101 and the suction disk 107
agai St " the gravity. Wth reference to Fig, 31, two vacuum punp units 139

i ncl udi ng wat er - encl osed. vaccun1punpsi%w2%he suction disk are nmounted on
t he upper horizontal portion 91 of the truck 20 6. A clean water tank
140 4's provided within the portion 91 for the vacuum punp units. A flexible
hose-. 143 i s gonneg b ! cLi [ rachiko pkenepper

hori zont al pgt-'rc{]irgoﬁ'tag'clélea(r;;1 Wgsgﬁgﬁgnuaﬁgeglﬁéir%g%su%?tlgq‘t ﬁgbg\t/]\n vel post 94,
while a flexiblf pseykdan 320Q9nnect ed between the other 25 ~end of the
suction pipe 142 on the post 94 and a suction 23 pipe 144 secured to the
arm 101. Al t hough not asheeen anf FegibBe, htse irelahisg hywivsediied clydtiinden t he
ot her end of the suction pipe 144 on the arm 101 and the suction disk. iOr.
A water suppl}0digie thiB dockdnds tknok 8 hasctwe uppdiawhiq ethagbersq 338y t he
water tank 140 at a |ower portion of its_outer_side wall nd,iS-branched\-J;
into two i pek34vhiteh %@f’c&wﬁ’eeﬂédpﬁaeﬁhé%ac%?n?fu%‘ &HFig'ni§§'. Mount ed .

th [ - 148 . . 149 ) 5Q, spre :
151, V- Shaped Eia g SE3 iy 409, dragnarrecvar A dertile B CL G "2 P20
154 whi ch ar e ¢f Iahgaddd1iienBbaar aBBHL! CREhds OB LAk 19208eEeLhe

branched portTon.  A™water urn pipe 157 extends froma return inlet 156
in the top walls@stditially horizontal position and a downwardly inclined

¥

poSitién, whereby the suction ‘disk 107 is moved upward or *\J_

10 downward between a position immediately below the upper.
| horizontal portion 91 and a position immediately above the
" lower horizontal pprtion 92;-_The oil pipe 136 conneéted to
the oil chamber 133 of the cylinder 103 toward its head is
. provided with a relief valve 138, which is'sét to a pressure
15 slightly greater thén the pressure required for supporting _'ﬂ 
the arm.lol.and the suction disk 107 against the gravity.
with reference to Fig. 31, two vacuum pump units
139jnﬁbxﬁng'waua?enchmgal vaccum pumps for.the_suction disk
~ are mounted on the upper_horizbntal portion 91 of the truck
20 - 6. A clean_wéter tank 140 is provided_within the portion 91
“-for the vacuum pump uﬁits; A fleiible h§se 143 is connected
between a suctién pipe lél_secured-to the upper horizontal'
portion 91 and a suction pipe 141.se¢ured to the swivel post
94, while a flexible hose 145 is connected between the other

25 end of the suction pipe 142 on the post 94 and a suction



wat er tank 140 and is branched into two pi pes mhlch are connected to the
punp units 139. The top wall-of the tank 15 140.is provided with a
capped /&t er injection opening 158 and a substantlally i nverted J-sha

air rel'ease pipe 159. A drain plug 161 is ab%ached to the bottom wal l

the tank 140, while the outer side wall theréof has a manhol e 162 provi ded
with a gover. The tank further has a water 20 | evel gauge 163 and a
thernnﬁﬁter 164 for the water. The punp units 139 are provided with a
-vacuum gauge. }iQehaviungedupPe@Sedil€he irntL01AS 'alenbugh A6t aghovm, R gs. 32
‘to 44, a pair of upper and | ower connecting plates 165, 166 extending

- outward of theflexibdeckose $ecalsu danreEcteghbetperthi bhe obthexhernd dthehe
opposed 24 1 egs 90 of the docking truck 6. Each of the plates 165, 166
is centrally fsussdon phea Séker V@tqnsrallodoua@dlshe pRCWheR Absk 107.

-oilless.liner 168 is fixedl fltted ésee Fi 38 -to 40, F| 43 and Fig.
“44). Aliner & X’Pﬁ&rpFHPélgﬁl%e 14 ftrﬁ@ PO\WEFeEU? Y fut
upperconnect i I 165 u ore 167 S r su C ch
‘'serves as esc onrj'glzgﬁ?a g%?l n%‘ﬁstf 2 f73°(‘§%?r §r{65n?§§ of N’% Sl

- eonnect i ng surfsqag Z,élﬁ_)f Ilﬁe Qrb ﬁhér{é&:km"to £ W8 |1$Q599h§é‘ﬁ é‘ré %r&léﬂ@ec}”

‘whi ch extends horlzontal ove t upper connectlng plate 165 and

‘Which is ConneQ:Bed:h"eOvacﬁhﬁle fhaten s, 1 BUt WMotnebdt Ba drekpipé 148 dg 90
‘and to the pl ate 165 by vertlca pl ates 172. A horizontal guide plate

a pressure gauge 149, water pump 150, pressure gauge 151,
J&gﬁ Y-shaped stralner_lSZ, electromagnetlc valve 153 and flow
10 switch 154 which.are arranged in the order mentioned from
the tank side to the branched portion. A water_return pipe
157 extends from a return inlet 156 in-the topfwall of the
. water.tank.l40 and is branchedlintc.two pipes which are
P connected to the pump units 139. The top wall of the tank
15 _140 is provided with a capped water 1njectlon opening 158
and a substantially inverted J-shaped air release plpe 159.-'
A draln plug 161 is attached to the bottom wall of the
tank 140, nhile the outer side wall thereof has.a manhole
'162 provided with a cover. The tank further has a Qater
20 level gauge 163 and a thermometer 164 for the water.
The. pump units 139 are provided with a vacuum gauge. 160
E having a pressure switch.
As shown in detail in Figs. 32 to 44, a pair of
~upper and lower connectlng plates 165, 166 extend.mg outward of the

25 dock is secured to an upper portion of each of the opposed



bore 167, with a liner 175 interposed 15 between the plates 174 and

rther fixed to the upper side of the guide plate 174 is a | ower end
pl at e 3L77 horizontally fixed to the lower end of a hydraulic cylinder

support nmenber 176 in the formof a verticad tube. A square guide bore 178

~vertically extending through the top 20 plate 171, liner 175 and plates

174, /177 is positioned i medi ately above the connecting bore 167. Wthin
the guide bore 178, an oilless liner 179 is fixed to the guide plate 174. A
connect i ng hM%Igoc°§yFPﬁd€Pc‘iB’GgoF¥’é?1’Ee%l véFasie 89 Fhgoririaes Eﬁé d+€Posed

diately above the bore 178 25 d ts.| dt
Y e aokan s 86rRR8 %Ll 2o S ok 15 T a0l L0

mertber 176, - Thghl 300419412 0L igs L | ARl PE ands dopauer daphr ouh

the plate 181" nnecting p are Cross sec

di sposed vertigald,y g, th@ aHAPPL&: NBgper z;L?ﬁne'i— flm%glg 'i-.ee@€90f the
piston rod 182 is rotatably connected to the upper end of the pin 183 by\~J_

~horizontad pigecied @ospher Lewkr beshf 486, ofntHe afppEroppanectifgaplage -
- retaining ring 187 (see Fig. 42).. The connecting pin 183 is tapered at its
-l ower end as 185 h&&uaddthasbaréa167phewemtlawpnxaunﬁpchowhltagspnses|@ﬂed
above the tapered portion 188 and fornmed in one side thereof facing outward
of the dock. 4QPQH¥§°Q%FénC°§P§ﬁtbm@ $%§?%&ﬁ|kﬂp(ﬁoﬁﬂﬁ§PP6él¥82t§ftbﬁe

-cylinder 180, the
y connectlng surface 74 of the drive truck 4. .The leg 90

7(§§g§is'secured to the upper side of the leg top préte 171 i mmedi atel y above

has a top plate 171 which extends horizontally above the B
10. upber cbnnecting plate 165 and_which'is connecﬁed to a side |

plate 173, outward of the dock, of the'lég 90 and to_the'

'plafe'isslby vertical plates 172.:'A horizontal gdidé plate

174 is securedlfo the ﬁppér side 6flthe leg top platé 171 -

iﬁmediately aboié the-bbré 16?, with a liner l75'inté£poséd

15 between the plaﬁes 174 and 171. Further fixed to the upper .~

side of the guide plate 174 is a lower end plate 177 '

horizontally fixed to the.lowér end of a hydraulic cylinder

support member 176 in the form of a vertical tube. A .
: C N

square guide bore 178 verﬁically éxténding through the top
20 pléte 171, liﬁer 175 and plates 174, 177 is 9051t10ned
lmmedlately above the connecting bore 167. Within the guide
bore 178, an oilless liner 179 is fixed to the guide plate T
174. a cdnnééting hydraulic cyiindér 180 oriented vertically
downwéra and disposed immediately above theléuide bore 178

25 is secured at its lower end to a hbriZontal upper:end plate



connecting pin-183 is vertically novable between a lower limt position in
which the pin 183 extends through the guide 15 bores 178 and the
connect¥mg bores 167 in the upper and | ower plates 165, 166 and slight

‘proj ect s downwar d beyond the | ower connectingsplate 166 and an upper |
position wherein the lower end of the pin 183 is placed in the bore 167 0f
t he upper connecting plate 165. 20 - - In corresponding relation to
" the cdhriecting bl ocks 67 on the upper connecting plate 62 of the drive
truck 4, horizobh8klfiredt &gl ithecpbpadeend uphorhe Bunpertl gemhes L7V&ed| The
provi ded above the upper connecting plate 165 of the docking truck 6 as

- posi tioned towedEStppdsid d8&n@f shet aElprdee L&) exhendstdgwRyardurpecugh
eyl i nd 191, whi tically d d) 6 i_ent ed d
o theirl over Shiclare e s BnpBtRetIve S o 8t 8, Si5aPhco S cach
“cylind 191 t ends t . t | | | 193 -
Sxtendi ng vert: TSR b kel YREELLAEL G o (e Affofe hEhbBE BYB TS

the\lover egd ofnd Netdd b or AnbablsPERVESd | TeR qa.é”ﬂo\(:a%%ﬂlkscf:ﬁﬁgééean

each lifting pin 193 on one side thereof facing outward of the dock. By the
extension and res raed iypedf enldeofodnaf pihel8ylvdermckikonttae biiht 184, pi n
193 is vertically noved between a lower |limt posi-tion 10 wherein the pin
193 i s projectesl sishewiarad $hisphillB$, bepoutiat hetdgpeers U6 and ef rehainpper
connecting plate 165 and an upper limt position wherein the | ower end_of
the pinis: ring 187 (see Fig. 42). The connecting pin 183 is Fapered
f\uf at its lower end as at 188_and has.a fall preventing cavity
10 189 positioned above the tépered poftion 188 and formed in
one side théreof fécihg outward of the dock. By the extén-
sioh and retraction of the rod 182 of the cyiinder 180, the
connectin§ pin 183 is verticaily movable'between.é lower
limit position in which the pin 183 extends through the guide
15-i-bores.l78 and the connecting bores 167:ih theiupper.and
'\') . - lower plates 165, 166 and slightly.projects downward beyond
| | ‘the lower conhecting élate 166 and an upper limit position
wherein the lower end of'the pin 183 is placed in the bore
167 of the upper connecting platé 165.
20 . In corresponding relation to the connecting blocks
67 on the upper connecting plate 62 of the drive truck 4,
"horizontal hydraulic cylinder support plates 190 are fixedly
provided above the upper connecting plate 165 of the docking

truck 6 as positioned toward opposite ends of the plate 1655

25 Two hydraulic cylinders 191, which are vertically downwardly



- slightly.above the | ower surface of the pl ate 165. At opposite si des of the
~liftipgpin 193 widthw se oft the dock, 15 a pair of connecting bl ocks 195
ar g f) zontal |y secured to the | over surface of the pl ate 165. In opposed.
_rele bh to the slanting faces 68 of the qg?necting bl ock 67 on the drive
truck 4, downwardly slanting faces 196 are forned on the opposed sides of
t he bIocks 195 (see Fig. 41). 20 - - - The upper connecting plate 165
- of - fhe docking truck 6 is provided with an assenmbly 197 for preventing the
connecting pigtik8ReandatBesketiteédgapi tiseidAdwermehals itbgthesdesappdet bel ow
(see Figs. 41, 43 and 44).. Between one end of the plate 165 and the
lifting pin :tﬂ&tﬁdj aeent - Therpist@s rodnkddarfisach eerlidodacciPhgeptendss
and the other lifting pin - 27 193, horizontal |evers 198 and_199 are
respect|veIy'qhnmﬂgbdth@aéﬁpa?renéléﬁ% 1?Qrt4ﬂ§lﬁn%%ftéﬁﬁfﬁéé &P3the plate

165 by vertical pins 200, as sitjone ward one. side
outward of trﬁ?ﬁﬁﬁﬁ%ngTﬁérﬁﬁﬁégfgnﬁgr?ﬁg h qﬁﬂﬁﬁ' °§nec%§§g §§8L gss

pivoted by very iisalo Plgs 202 Lot 8ng0sd | G5 Ba AJZ | APERYENLEGepL oS 201

which. is orlzon ove nenti oned si de” of

the plate 1633' Up}el@ha&g %Qﬂ-mé& mtegéﬁliayfé;mmnwm bhr 8gePsgpECt i ONS

203 hori zont rojecting rnward of the dock 1 n corresponding 10 -
relation to tdie G4 Eh@in&SSuaﬁdragéfOEhéfubdxﬂﬂusyIﬂM@ Ekﬁeﬁgsoﬁndnahe_
lifting pins 193. A fall preventing hydraulic cylinder 204 is horizontally
secured to arrettfixitden ofiethe rod of the cylinder 191, the lifting pin

193 is vertically moved beﬁween-a_léwer limit position : “Qi
10 wherein the pin 193 is projected downward slightly beyond

the lower surface of_the'uPPer connecting piate ;Gs.and an

upéer limit position whereinfthe lower'end of tﬁe'pin is

siightly above the lower sﬁrface-of the plate 165. ‘At

opposite sides of the lifting pin 193 widthwise of the dock,

15 a pair of'connecting blocks 195 are hbriZontally.secured to

the lower surface of the plate 165. In opposed relation to

‘the slanting faces 68 of the connecting block 67 on the

“drive truck 4, downwardly slanting faces 196 are formed on .
- | .-

the opposed sides'of the blocks 195 (see Fig. 41).

20 : " . The upper connécting plate 165 of the docking
tfuck 6 is provided with an assembly 197 for preventing the
connecting'pin 183 and the lifting pins 193 from falling as
described below (see Figs. 41, 43 and 44).  Between one end
of the plate 165 and the lifting pin 193 adjacent theretO'

25 and between the connecting pin 183 and the other lifting pin



portion of the vertical plate 172-close to the | ever 198 on the upper
.connecting plate 165. The cylinder 204 has a 15 pi ston rod 205, the ,
f orwar d-end of which is pivoted to the lever 198 by a vertical pin 208 12"
By.the retraction or extension of the rod 2.05 of the cylinder 204, t [
| evers 198 and 199 are pivotally noved, witB7the result that the fall B

preventhg plate 201-is noved toward or away fromthe 20 connecting pin -
183 and the lifting.pins 193 while being held in parallel with the dock

e emle g 1330 RbELAOTsAT AR (S e 88K arE B ALIRA Y Biliteg,

under si de and e upper surface o 5" As shown
In detail in Fi . St | el 88St199 Sfaddagpeki ng
truck 6 which lgigsgségrgﬂ%u‘télg? wZ%iﬂﬁ%%gcgthg_ [ nglt end and the ?tyher_
~end of the docleatec8aching0yodiethaitocitipped powhirdnohdesibdd off tdhea pin
+.207 corresponding to the tenporarily connecting hook 69 on the drive truck
4. To an upper ppatei ontwardhef otherdasikle Gheecathes enflegodOchesd ibavers
“hydihadlic cylinder support nember 208, which_is fixedly provided with a
vertical braacké®820399t ase| Bieted Y ofenticadoPing RO4r el FW¥o RATHEES 210

pinT211 paral| & Polend BEERSUEITS F1ar% Ay VBIFBDAEN 1 BPoSeh oA R AL LY
Stopper, (10f, shauil, o1 d"EeBl S B0 ShAH 20 Hie S LS 20, paace
- The ConnECtingz@hni§01ntegrally formed with three projections 203
\N; horizontally projecfing inward of the dock in corresponding
10 relation to the cavities 189 and 194 of the connecting'pin
183 and the lifting pins 193. A_f;ll preventing hydraulic
cylinder 204 i§ horizontally secured.to an outgide lower
- portion of the verticai plate 172 close_to thellever-198 on
the upper conneéting plate. 165. The’cylihder 204 has a
15. piston rod 205, the forward end of whiqh is pivotea to the
| lever 198 by a vertical pin 206. Bf.the retraction or
' e#tension of the rod 205 of the éylinder 204, the two levers
198 and 199.are pivotally movéd, with the result that the
" fall preventing plate 201 is moved toward or away from the -
'Zd connecting pin 183 and the lifting . pins 193 while being
held in parallel with the_ddck side'wali 2. The plate 201
is supported-by blocks. 217 attached to its underside and
in contact with the upper surface of the plate 165.

As shown in detail in Figs. 45 and 46, the sides

25 of the legs 90 of the docking truck 6 which sides are outer



| s eshgect ed between the free ends of the nenber 213 in parallel with the
hqrgzoekt-al pin 211. The base end of an 15 auxiliary cylinder 215 and the
fr-giéﬁd of its piston rod 216 are pivotally connected by horizontal pins
between a vertical bracket 214 fixed to the top end of the nmenmber 208 and
the forward end of the cylinder 210. By th&8extension and retraction of the
rod 216 of the auxiliary cylinder 215, .20 - the tenporarily connecting
cylimder 210 is pivotally noved between a substantially horizontal position
and ‘an inclined, position wherein the rod 212 is at a slightl i gher |evel.
A hori zont al ¥afiee ﬁg‘ﬁbépe;‘iBeH s‘b%ée'gh%e‘ﬁgéefrh et'ﬁg""?of’%&r (i%ggngF the
cylinder 210 j _ ri.zgot al. L1i, ' rad.t Lde face
of the leg 9(?‘-’13.1h H}S’P{F%Sﬁg?gsgh Qgéé% h@?‘%ﬁ%.ﬂ%i%ﬁj”gghs%oﬁggrgb 19 for
restraini ng gsyﬁies nafint;heocxhéné&ﬁp&lélrirAy S dHHd AQMHPMRKARY b th¥ed to
. the upper side of tThe channel nenber 218. hori zont al” channel menber 220
positioned a &Rild tdugkance @bodR tpper Qsbriiowfod thd Ratey! sader o21@ath _
its horizontal position is fixed to the side of the leg 90 at right angl ee
"therewith A lmg Q0ofissfawedgaghydesuld oy biroded satppoptosiembesi 868, 0f t he
rod 212 thereabove is fixedly suspended fromthe bottomside of .the channel
menber 220 anthiickclisnédxefhdr Brovit R dwbth thevemFicadobirackele 288i aks are

spaced apart by an increasing di stance outward of the dock. .As .seen in
_dgtail iﬁ Fiég%@gyrtgogy}o&SggﬁHea . A hygfgéa;c_cyiln er 210 is pivoted

at the base portion theteof to the. bracket 209 by a horizon-

" tal pin 211 parallel to the dock wall 2, a spherical bush 3ﬁ‘?

10 and annular stopper (not shown). The piston rod 212 of the
'_cylindér.210 extends outward'0£ the qukxand has a U-shaped
ﬁember 213 fixed to its forward'end. The cégnecting pin 207
is cohnected Between the free ends Qf the member 213 in
parallel with the horizontal'pin 2ll;' The base end sf an
15 auxiliary cylinder 215 and the free end of its piston rbd : Q;;
- 216 aré'pivotally connected by horizontal pins between a |
vertical bracket 214 fixe& to the top end of the member 2ﬁ8
and the forward end of the cylinder 210. By'the extension \;;
and retraction of the rod 216 of the auxiliary-cylinde: 215,
.20 'the'tempofarily connecting cylinder 210 is pivotally moved
- between a.substantially horizontal pdsition and an inclinéd_
position wherein the rod 212 is at a slightly-hiéher-level.
'A horizontal channel member 218 disposed beneath the

forward end of thé cylinder 210 in the horizontal position

25 is secured to the side face of the leg 90 at right éngles



a vertical first stowing pin 222 is vertically novably nounted on an uppe
portion of the side of the leg 90 of the docking 15 truck 6 which | eg
cl oser ‘t-o~the innernost portion. of the dock,_ To a vertical bracket 22
fixed to an upper side portion of the |eg 989 s pivoted-a vertically
- downwardly oriented hydraulic cylinder 224 at its upper end by a horizontal
pin. Upper and |ower two bearings 226, 227 are 20 secured to the side
face of ‘the |eq,90 jppedi af el y: | bRdek,R2 Hpdt i
vertical rod 2 §,grﬁ}¥|mgﬁ°i ARNLPEL Ygfgg’%e%b@g Fof sﬁ%%%%ﬁ% he "
bearings 226, .%%_7tﬁgab?§im§@} BiPNn alRrikkakatnNglohethe FXEL D ithe
pivoted to the piston Tod 229 of the cylinder 229.by a horizontal 25 pi n.
“QOlless |inersyuggdri Big@néACthaVdHurined mehb2282a8e A BrjzantialedHannete
bearings 226, 227. An arm 232 extending outward of the dock and toward the
i-nner nost port membekeR20fpodltiprdd a snallediigtapaat adowd the FUH 2L oft a
“posi-tion slightly above the | ower bearing 227. A vertical ﬁ%fmﬁ 5 pi n
suppart tutfe 2%bei sylindertdlQ hi fitde hard zontate PRRRF22B 15 ’%%‘g%ch h§in

has a square crqQss sectjon_and t aper | ower end. At _the upper_ end, the
stow ng pin 22810 PEt EQeated ?(ﬁ at srrfeﬁei'ﬂ" &g ng‘EWVﬁﬁ?T cdl ort iOrO]E?\ 234.
- Fixed to the upper..end i ofid I S, Lkl | 0)

havi ng a Iargeﬁggg ggdgg%ﬁége %r(%ﬁ%%ﬂ?%géﬁbﬁPP8%h§§4%5%? d?fggﬁfgﬁﬁ%é%%gm

pl ate 232 BQavi MGe2ehBbok- 0858 8@Y uddedaddherbanghl Béttdie $3dd ndri cal
portion: :

o L of the channel member 220 and inclined upward outward of the 

10- dock. The guides are spaced apart by an increasing distance
outward of the dock; . |
.As seen in detail in Figs. 32 to.37, 45 and 47,
a vertical first stowihg pin ;22 is vertically moﬁab;y mounted
05 an uppef'portion of the side qf thé leg .90 of the docking
15 trﬁck 6 which leg is closer to the innermost portion of ‘the
o : dock. To a vertical braéket 223 fixed tb.an-upper side.
portion of the leg 90 is pivoted é vertically doﬁnwardly
oriented hydraulic cylinder 224 at“its upper:end by a
;gj horizontal pin. .Upper and lower two bearings 226, 227 are
| .20 secured to the side face of the lég 90 immediately.bélow
the cylinder 224. An elonga£ed Vertical.rod 228, which ié
vertically slidable, is supported by the bearings 226, 227 :
against rotation. The upper end of the rod 228 is pivoted
to the piston rod 229 of the chinder 229 by a horizoptal

25 pin. Oilless liners 231 in contact with the rod 228 are



gehred to the | ower end of the support tube 233. The bottom plate 236
_ gvifrally formed with a circular 15 hol e 237 havi ng an inside di aneter
‘l arg€T=t han the outside diameter of the cylindrical portion 234 but snaller
than the outside diameter than the stopper3¢£35. The cylindrical portion
234 of the stowing pin 222 is loosely fitted in the circular hole 237 with
the stopper 235 resting on the 20 bottom plate 236. Fixed to the side
: surféce of the leg 90 below the lower bearing 227 is a pair of upper and
. | ower” gui de mxeivﬁsieﬂ.%&n 28e bbaebnext 2R6ls 22T zaat alrdny 2832 axpesidtinhgn
| medi at el'y bel ow the support tube 233. Each of. these guide plates 238,
239 is for mecdbwtiwarda ofgirhee dggkdand2towandrthe 4innsywicsito ped tionetharep§
bel ow the circular hole 237 31 of the support tube bottom plate 236 and
slightly |ar g@ligwed vt A6 $LsRAhY 'BPHHM on ghe 1O R A% &tod BRELFEPPact i on

~of th d 229 d der 224, t 222
'Sertlga{Fy rnﬁﬁi%qﬁﬁy %V%aﬁb }8%?ﬁ1 g%B%??I%%?g %*%ﬁ%%‘ ﬁ&?ﬁ§°ﬁﬁﬁ9222

Cet e 14 D4 A RBHER 20205 L0° LA AE AT ordeR bl ppBheha.

owner an upper
“posi tion whergdn stt%%uh W?E.neﬁgsoa E&@apé nc,?@gs i fectlich ¥ 'd?lat It)épE?lé@r *
| evel than the | ower surface of the upper guide plate 238. 10 '
As shown in dejwid ema Fi gt tB@ uppd¥, ed8, atite Akowinge Hinca22seeond st owi ng
pin 241, which is swivellable and vertically novable, is nounted on an
- upper s|de pairttiegral w1th a small- dlameter cyllndrlcal portlon 234.

Fixed to the upper end of thlS portlon 234 is a dlskllke o/

10 stopper 235 having a larger out51de dlameter than the
portion 234. A horizontal_bottom plate_236_having a thick-
hess.smaller.than the lehgth.of the'chihdrical portion'234
is secured to the lower end of the support tube 233. '
fhe bottom plate 236 is oeutrally formed'with a circular

15 hole 237 hav1ng an inside dlameter larger than the out51de

dlameter of the cyllndrlcal portlon 234 but smaller than \“)h

the outslde diameter than the stopper 235. The cylindrical

portion 234 of the stowing pin 222 is loosely fitted in

the circular hole 237 with the'stopper'235 resting on the. N\

20 bottom plate 236. 'Fixed to the side surface of the leg 90

below the lower bearlng 227 is a palr of ‘upper and lower
guide plates 238, 239 which extends horlzontally to a

p051tlon'1mmed1ately below the support tube 233. Each of

. these guide plates 238, 239 is'formed with_a sduare guide.

25 bore 240 positioned immediately below the circular hole 237

10]



v

of the leg 90 disposed toward the dock inlet. By a horizon- tal pin, a R
vertically dowwardly oriented hydraulic cylinder 15 243 is pivoted at ™
its upper~end to a vertical bracket 242 secured to an upper side portion<gfC
the 1eg*90. Upper and |lower two bearings 245, 246 are fixed to the side

face of the leg 90 i medi ately bel ow t he cyI?%der 243. An el ongat ed

'yerticaL\rod 247 is supported by the bearings 245, 20 246 rotatably and
vertically nmovably. The upper end of the rod 247 is pivoted to the | ower

~end of ‘the pistgp {égi%ﬁghéqﬁfgy%ecg%kgggiggggeb¥3g ;5ﬁig¥¥§q¥égfhgrge§jIless

liners 250 in conta the rod provided 1n t I ngs 245,
246. A lever S{:'HQHrEh@@tolﬂier ¥int @20he BPPEhe bEREENEL D and4Retirackiivadl y

“provided below and in parallel” with the 32 bearing 245.. The rod 247
. l.oosel y ext endsof htipeighod 29 eyferrheupgdraulbé. c¥hinder t321, afhet BEowddg247
-which vertically noves inside the upper bearing 245 and the |ever support
251 is partly cpinad@¥ id wppdsialdysmdeed: befweehor ddvwen lsimiftapesizipn
parallel to each other and to serve as a lever attaching portion 253.
Di sposed beBweevwhereinpphe Rignrd2?gextsndfdthreughiehe RepsorddQof jthey
~ lever 254 having one end, taq ich the lever attachin rti.on 253 is
~ connected vert i 8at9§ AR yng}t 2§8nﬁ&fia?58p§;cti ?/‘G‘Pvg?f‘i)cs]fﬁq’t%@ylbﬁﬁffé‘fl
255 di sposed hopizoptally i.S.Di d L1Ss. bas 5 al
~ bracket 256 fi xéfaetio]&ﬁre %410‘36& \t}%%%ceﬁ%f %’ﬁegﬁegp %89 %JS(}“% \r;;eyrgtlﬁ:g'%ltn pi n.
The piston rod ¢gpdrOin the lower end of the pin 222 is at a slightly lower
::&h;' . level than the lower surface of the upper guide plate 238.
10 |  As shown in detail in'Figs._32 to 37; 48 and 49,
-a vertical.second stowing pih 241, which is swivellable
and ﬁertically movable,tis mounted on an upper side portion'
.0of the leg 90 disposed toward the dock inlet. B§ a horizon-

tal pin, ‘a vertically downwardly oriented hydraulic cyligder

15 243 is pivoted at its upper end to ‘a vertical bracket 242

. secured to an.upper_side'portion'of the leg_90} Upper and
lower two bearings 245, 246 are fixed to the side face

; of the leg 90 immediately below the cylindef 243. An-

R

elongated vertical rod 247 is supported by the bearings 245,
20 246 rotatably and vertically movabLy. The upper end of the
- rod 247 is pi@oted to the lower end of the piston rod 248 of
the cylinder 243 by a hoiiiontal_piﬁ. Oilless liners 250
in contact with the rod 247 are provided in the bearings
245, 246. A lever support_zsl similar ;o the upper bearin§

25 245 is fixedly provided below and in pérallel with the



of. the | ever 254 by a vertical pin. GOlless 15 | iners 258 in contact

e flat surfaces 252 of the rod 247 are fixedly provided inside the

| ever- support 251. Between the bearing 245 and the |ever support 251, the-
| ever 254 is also fixedly provided with oid2ess liners 259 on its upper and
| ower sides. An arm 260 .ext endi ng outward- 20 ly of the-dock is fixed to
_ the(fbd 247 at a location slightly above t he | ower bearing 246. The stow ng
- pin‘241 is fixed.to forward t he .arm sto pin 241 has

" a square cro?§a§é85|éﬁgandT59t5.§ gﬁ Reilis %ﬁufgagf §E§QP8ﬁgF8ﬁ and
retraction of hg g%égi{ 9?]_ hydft?é‘é&r \‘%n &y %d%%r 2362;‘3& chhe arm 260

S smnvelledlSe Wweéen posi erein t € ar t&nds obl i quel y
toward the d%h&ehﬂyaﬂgvés Posdidon b aliidt Haaany oxkeada sheai ght

outwardly of the docki with.the result that the stowng pin 241 is revol ved
bet ween a reué&ei—edupp&rtlmﬂllW&ﬁxpmd&&wﬂ;claﬁopp&sdeewahaea aad an _.

- pheghydraulic cylinder 255 has a forward end which is pivoted to the other

advanced position outward of the side wall 2. Further the stroke of the\dg.

rod of tise Imkamnglhydsanfacesyz52unaré&mhhnnnx§amheopharzaadveotseavey over
a predeter- mined range:. As shown .in detail in Figs. 32 to 37 and 50, stow
10 ing bl o@Rsa2bevepsathaehing RIRELAD 35 bOisEese PrEweenstbe WPpehe

docking truck 6., The bottgm si of each. of these bl ocks 26 262 i.s
cyl i ndri cal ggagéﬁge;ga agguyh%f¥2ver support 2 ﬁ,ls a iever %S4 having

one end, to which the lever attaching portion 253 is

connected vertically movably but nonrotétably; A hydraulic o

10 .”cylindér 255 disposed horizontally ié pivoted at its base
end to a horizontal-brécket 256 fixed to the side surface
of the.leq 9d, by a verticai pin. Thé piston rod 25% of
the hydraullc cyllnder 255 has a forward end which 'is plvoted
to the other end of the lever 254 by a vertical pln.i Oilless
15 llners 258 in contact with the flat surfaces_252 of_the rod .
247 are fikedly provided inside the:lever éupport.251. '\fj
Between the bearing 245 and the lever support 251, the
lever 254 is.also fixedly provided with oilless liners 259
‘on its upper and lowér_si§és. An érm'ZSO extending outward-
20 ly of the dock is fixed to the rod 247 at a location
slightly'abéve the lower bearing 246. Thé_stowing pin 241
' is fixed td_the forward end of the arm 260. The stowing pin.
241 has a square cross section and a tapered lower eﬁd; By
' the extension and retraction of the swivelling hydraﬁlic

25  cylinder rod 257, the arm 260 is swivelled-between a position

\;}

W



hori zontal axi's parallel to the dock side wall 2. The leg .90 toward the (7
dock inlet extends downward slightly longer 15 ~“than the other |eg 90. \ < /.,
The bottem of the inner block 261 is at a slightly higher level than the -
bottom of -.the outer block 262 toward the dock_inlet. In corresponding

relation to the pair of legs 90 of the-dockiﬁ@ truck 6, a pair of stow ng

bases 263, 264 is provided at a |lower portion of the 20 side wall 2
toward/t ke i nner nost portion of the dock. The inner base 263 is slightly

ni gher than the,hase, 26 E| A9 4P Skl Shy LIRELF Gsbly (He0WoaR BhOEKS

265, 266 correspondi ng ocks 2 e truck 6 are nounted on
the top of the bages it 3 wHeRRRAC khéehYm éRtends SSBrdigHtSlowrsAranyard
fromthe i nner base 263 longitudinally 34 of the dock, a first stow ng

bracekt 267 extefndtiy dsukzaritH ahky resdibwiRat | therskafind@itokli 3sfi xed
to an upper portion of the side wall 2. The bracket 267 is formed with a
- squar e connect i ngvbbved 288 widgla kptiracged posbtiore frnwand Fromsttbei dgepi n
222 X8ee Fig. 47). A cavity 269 is formed in_an upper portion of the side
wal | 2 a small #+de ekl AdPrd PenrENanrRfePOSi bIPhPHASHF DOF thRasddehwall

The dock 15 att BonoHT O EREITERe: b EH | Fy 268 SR 0 CLr SYSEBHLARt hi n
ltﬁ,gre cavity. Thecgiﬁfr‘&egé %479.&%&:%%”?53 SRDNGELL NG P Svld SLr Atk -
;arger than the second stow ng pin Z41: ) .
] ' mined range. _ | ' '
 x“f S As shown in detail_in Figs. 32 to 37 and 50, stow-
10 - ing blocks 261, 252 are éttaéhed td thé bottom of thé legs
90 of the.dockiﬁg truck 6. The botfom side of each of these
blocks 261, 262:is_cylindricél as centered about a ”
~ horizontal axi’s parallel to the dock side wallrz; -The leé
90 toward the dock.inlet extends downward slightly longer
15 than the other leg 90. The bottom.of.the inner blbék 261 is
at a slightly highef level than the boétom of the outer
block 262 toward the dock inlet. In corresponding relétion
 to the pair of legs 90 of the dbcking truck_s, a pair'of
stowing bases 263, 264 is provided at a lower portion of the
20 side wall 2 toward the innermost poftion of the_dock. The
inner bése 263 is slightly higher than fhe base 264 cl§ser
to the inlet (see Fig.lS). Stowing blocks 265, 266
corresponding to the blocks 261, Zséudf'£he truck 6 are
mounted on the top of the bases 263, 264, respectivély.

25 A small distance inward from the.inner base 263 1ongitudinélly



"+ of the connecti.ng bl ocks 195 of

" - For—#pcki ng operation, the docking truck 6 is connected-to the side of the
ﬁagaﬂerk 4 which is inward 15 of the block as will be described bel ow
(&agkurgs 8 to 10, 32 and 38). The upper and | ower connecting plates 165,
166 of-.t'he truck 6 are positioned i medi ately above the upper and | ower
~ connecting plates 62, 63 of the drive trueck, 4, the upper and | ower
-'connecting bores 167 of the truck 6 20 I'mredi atel y above the upper and
: Iowe(/pin gui des 65 of the truck 4, and the lifting pins 193 of the tuck 6
- inmmediately above the pin bearing surfaces 98 of the connecting bl ocks of
. the truck 4, of thet @ecrRONECEii8Y Stohneg olabiaf J6Te eiktealiifigi RopL£6K+Ng
~ cont act mnth t he connecting surfaces 25 74 of the truck 4, whereby the
ctruck 6 is supldyt eddbiiwihe inwardodf Athegadonit igr diixed tof sh upperifting -
: pins 193 shifted upward at this tine, there is a small cl earance between
the pins 193 poxdiohe ofi ﬁhﬁeaﬂiﬁgwémf%ces'ﬂ'% h;faqlwé: 26dcks4aforuedheitR here

~is a small clearance between the |ine i % rin | ate 272 under _each
| ower connectd FFUGEt E°PBBCHENY ROTRAIN G -¥5 léﬁ'&thE PRahge 5¥%Sbf t@

pi n gui de5 65 q__f each I ngzc gc%is?%e%gte %TJ.Itt hgsgr &gefg Mgg 4. Each

connecting pin JeRee T oug per Wér ~connact I'ng b%res 167

of the truck g %ge&hﬁogewﬁsoﬁ%ﬂé $ive L1 tf laclgnélqnaltsﬁaheel hRa over

~limt position. he.hori zontal novenent of the two trucks 4, 6 relative to

-~ each other i Erjmeaet ednby sﬁewﬂﬁ?rﬁﬁééfuﬁ4ﬂﬁbwﬁiﬁ théha@ogkanhiag.f ages 196
the truck 6 are positioned _

. second stow1ng bracket 270 prOJecting horizontally inward

of the dock is attached to the wall of ‘the cavity 269 and «—’
10 disposed within the cavity. The bracket 270 has a_square :
_connecting bore 271 slightly larger than the second stowing
pin 241. | | - |
For docking operation, the docking truck 6 is
connected_to the side of the drive truck 4 which is inward
15 of the biock.as will be déécribed nelow (see figs. 8 to 10, C:;.
32 and.38). The upper'and lower_connecting plates 165, 166
of the truck 6.are positioned immediately above the upper
and lower connecting plates 62, 63 of:the drive truck 4, !
the upper and lower connecting bores 167 of the truck 6
20 i 1mmediately above the upger and lower pin guides 65 of the
truck 4, and the lifting pins 193 of the tuck 6 immediately_
above.the pin bearing surfaces 98 of the connecting blocks
of the truck 4, with the connecting'surfaces 170 of the
truck 6 in pressing contact.with the connecting surfaces

25 74 of the truck 4, whereby the truck 6 is supported by the



close to the slanting faces 68 of the connecting blocks 67 15 of the
truck 4 with a small clearance forned between the opposed faces 68 and.1987 .
By the contact of these slanting faces 68 and 196 with each other, the t® '
trucks 4,.'6 are prevented fromtwi sting relative to each other in a =4
hori zontal plane. - Since the reaction to thegselative twist 20 of the

trucks 4, 6 is withstood by the slanting faces 68, 196 of the bl ocks 67,

195, afgkteat twisting force will not act on the connecting pin 183, whi ch
theref 6re need not be made particularly large. Further at this tine, each
tenporarily cormusk dgagsinstygravbey 210Wiom the diftRng Pinsnl93 sshistradll y
i-ncl i ned 36 position, and the rod 212 is i tracted position, with
t he U-shaped MR D 8% §Pb®e8“ﬂ%t WERSES HeP gﬁusﬂ@éﬁzf eaFpRce; PeEWRED IRy

| 222 wh |
P Ca swi vel | G pRea. el bhe Roa pedhidl ol dedpa 308 BAELARRA. 240 '
position. - The gan %%r Of%ehge Q%'é&é‘if'cﬂé}aﬁﬁ%o%twﬁnbéﬁé fi‘:dePf £#€ing

SUCRLQn disk arm1 e truck 6 connect the truck

approxi mat ey afyddae 28/@rranheyeéaa§ 1deh dm@itangvpeake 366 85 e the

- drive truck 4 (see Fig. 8). The drive truck 4, the surface
treating truck dookimaeetradkt Iaeaadotm fldnge a3 aifd thlaepdnci;un@etﬁsjodcf 6
thus connected to the truck 4 are driven al ong the upper and | ower tracks
8, 9 by the driesshudiower3gopneching rpbktel 63 /L thihesdrive truck 4. Each

connectlng pin 183 extends through the upper and lower
connectlng bores 167 of the truck 6 and the guides 65 of the
10 truck 4 and is in its lower limit 9051t10n. The horlzontal
movement of the two trucks 4,:6.re1ative to each other‘is
preVentéd by thé connecting pin 183. The'slahting faces 196
of the connecting blocks 195 Qf the truck 6 are positioned
close téuthe-slantihg facés 68.of the connecting blocks 67
15 of the truck 4 wifh a small clearance formed between the
oéposed faées 68 and 196. By the cdntaét.of these slanting
faées 68 énd 196 with each other, the two trucks 4,.6 are
prevented from twisting relative to each'other in 'a
horizontal pléne. Since'thé'réaction.to'the relative twist
20 of thgltwo trucks 4, 6 is withstood by the slénting faces
68, 196-of the bioéks 67, 195; a great twisting force will
not_acﬁ on rhe-connecting-pin 183, which therefore need not
be made particularly large. | |
- Further at this time, each temporarily connecting

25 cylinder 210 on the truck 6 is in its upwardly inclined



. truck 5 and the truck 6. This elimnates the |ikelihood

A ,:\these trucks 4 to 6 are supported by the verti cal mheel 15 rail 22
'“4ﬁupper track 8 against gravity through the vertical drive wheels :33
on~t+€ truck 4 and the vertical idler wheel 71 on the truck 5. Although
the trlicks 4 to 6 are subjected to a fall gﬁnent acting to incline their
‘upper portions inwardly of the dock, the I's withstood 20 by the
hori zontal wheel rails 27, 32 of the upper and lower tracks 8, 9 through
the horizontal wheels 35, 36, 72 of the truck 4 and the truck 5 and through
.the horizont glodiigelns 434 2Beakolinlboyverienss qfeﬂﬂaetteggoZ.@ufSQt ﬁwt;ﬂe y
o] e trucks
4 to 6 fallinghe U-shagdienmembdpcRlBgstopesdiibativden ahrdgniddsag2ntbhen '
surface .treatnment is perforned, the docking truck 6 is separated.formthe
~drive truck fhendigsdbwstovinghpinagddd Pe3imntewner tiaipr posdbienshown in

... Figs. 32 to 37. 5 First, the trucks 4, 5, .6 with_the truck 6

- connect ed tc)Whﬂ;qlﬁP@ks$°8§da559ﬁlﬁgepbﬂoﬁﬁhtlﬁ(}Qi%§F0ﬁﬁﬁ§eﬁF§SaF8FFBﬁted )
B 8 B e e L R el L 2
Tk e QA 8 S0 ke 20
193 of the trgifdeoridd sRAUCEL O£ BRE Mt @NET6 |ddHeR@F to the truck
o 4 is approximately at the same 1e§é1 as the herizental
wheels 35, 36 of the drive truck 4 (see Fig. 8). _ : 7
_ lO _ _ The_drive truek 4, the surface treating truckhS
 connected thereto at all times and the docking truck 6 thus
connected to the_truck.4 are.driven along the upper and lower .
« tracks 8, 9 by the drive units 34 on the truck 4} :At this

time, these'trucks 4 to 6 are subported by the vertidal wheel

15 _ rail 22 of the upper track 8 agalnst grav1ty through the

EOEAN

_vertlcal drive wheels 33 on the truck 4 and the vertical (>

‘idler wheel 71 on the truck 5. Although the trucks 4 to

6 are subjected to a fall moment actlng to incline their

upper portions inwardly of the dock, the ‘moment is withstood '
20 by the horizontal wheel rails 27, 32 of the upper and

lower tracks 8, 9 through the horlzontal wheels 35, 36, 72 of

the truck 4 and the truck 5 and through the horizontal

wheels 73, 93 at the lower ends of the legs 70, 90 of the

truck 5 and the truck 6. This eliminates the-likelihood

25 of the trucks 4 to 6 falling.



tion relati've to the truck 6 (see Figs. 33 and 39), whereby 15 t he
~lifting pins 193 are brought into pressing contact with the bearing
surfaces-98 of the connecting blocks 67 on the truck 4. The truck 6 is
rai sed 'about 60 nmmfromits connected position relative to the drive tr
4. This lifts the bottomof the stow ng bl oCks 261, 262 of the truck 20 ™6
about 30 nm above the top of the corresponding bl ocks 265, 266 on the bases
263, 264. In this state, the trucks 4, 5, 6 are noved to a stowed position
‘wherei n"the bl ocks 261, Weh aie doekdingdoberadiehely ehoiecddie azomwheapondi ng
‘bl ocks 265, 266 on the bases 263, 264. This positions the first stow ng 25
pi n 222 of thesturfakettieatulet dlsy peirdoemelde tbandetking borusek 6 38 268 of
the first stowi ng bracket 267 on the dock'side wall 2, with the upper and

| oner gui de pl aepsrated Do fthe Wrdvisi $TRZE Ao3ndi RS Iyt PASESe and

imedi ately bel ow the bracket 267, respectively., Further_the cond
'stowing 5 - pi #6343ngf 264 PY sk FFICEEE| F%BHédl?ngxb?%H y3%ft°t %2 *dock from

t he’ ity 269 in th | “and th d . ' is at

sl ?5%‘??/;/ KisgherI Ine.vele }[Aﬁgjhr%%'ee};s ec&ﬁglc%%ﬁrkesr’]ﬁg%\i\#%ﬁ?%t %ﬂ:}a{/elst; 229.

Yh t he docki 6. | d L1 f th
yhen the doc Lpggtéeggi,tégﬁ;’ﬁgﬁtko 4 g %%8?0@ aPaShibght L PAlwngl the

stow ng 10 e truck I s above the top. of the

correspondi ng Bk@gﬁagﬁ&u 2661 b e Raes a288and84towdrd hitie tdaVke inS e

tikelihood of collision between the bl ocks. Further since the top of the
bl ock 266 on t feohagRe26dter stowing base 264 (see Fig. 32). At this

AL time, the bottom of the stowing blocks 261, 262 of the truck
10 6 islébout 30 mm below the corresponding_bloéks 265, 266 on
the bases 263, 264. |
Next, at the preparation position, the lifting pins
193 of the truck 6 are adﬁancéd to their lower limit posi-
. tion relative to the truck 6 (see Figs. 33 and 39), whereby
15 the liftiné pins 193 afe brought into pressing conﬁact with'."'
'thé bearing surfaces 98 of the connecting blocks 67 on the
truck 4. The truck 6 is raised about 60 mm from its
connected position relative to the drive truck 4. .This
lifts the bottém of the stowing blocks 261, 262 of the truck
20 - 6 about 30 mm above the top of the corresponding blocks 263,
266 on the bases 263, 264. In thié staﬁe,.the trucks 4, 5}
6 are moved to a stowed position wherein the blocks 261, 262
are located immediately above the corresponding blocks 265,
266 on the bases 263, 264. This positions the first stowing -

25 pin 222 of the truck 6 immediately above the connecting bore



t oydrsh t he dock inlet is lower than the top of the block 15 . 265 on'the
ase 263, the inner block 261 of the truck 6 will in no way strike
agarmst the block 266 closer to the dock inlet.  Further because-all the
stowi'ng bl ocks 261, 262, 265, 266 are larger than 30 nmin thickness, the
bl ocks 261, 262 merely collide with the bl¥tks 265, 266 if the 20 truck 6
is noved to the stowed position w thout being lifted. The bl ocks 265, 266
on the bases 263, 264 are nerely held between a pair of vertical plates 274

fixed-to the e, Wi dthwi se of the dock .(see Fig. ,and. thug  easjly
renoved fromﬁzolfa\gés g%’f’%%%"%’i%%g%% e%:o?ét?. ?/mt %2‘%?8%{25%@?,“’% 25

of the truckH. ..+A¢C i A€ Wy 8 LS 0GGWr S b en the
bl ocks 261, 2222w§'n§ ?Eg E?%%ﬁs¥§%5 266%%5&%%30%?:8Relzi3ﬁ0§§r0 %\ﬁnage' -
to the truck p@.norzzbaﬁéﬁi@@anea%lli#ﬁ? t 4K e e i&h@maﬁeb?aﬁ&%ﬂm

| ocated within the cavity 269 in the dock side wall 2, the first- 5 .

stowi ng pin k2 bracketg@bdesr@SBecBialher ehnrthaire thet akbyndnstdeiygto .
collide with the. bracket 270 during the novenment. In the stowed :positiongy
the |iftithg @ims 2#3308f thaetruckks 6larrosithisunde dnwvprddyr a€t thdet dockei r
upper limt 10 position (Figs. 34 and 40).  As the pins 193 are
retracted,'tt§¥QEoG%Fn§aYFEZk289i%ng?%&ukﬁ4 o Fhenhewerneng  eEkthe

- lowered about_.30 jym f.romits |ifted position the t oW bl ocks 161, 162
~of the truck ™ ég{] Of g}’leacﬁ +%§5ﬂ¥1§?’rﬁ:}’er Tevel® cha2":hd 8e2848 |

bracket 270 within the cavity 269. When the docking truck

6 is moved to the stowed position, the bottom of the stowing
10 blocks 261, 262 of the truck 6 is above the top of the | |
corresponding blocks 265, 266 on the bases 263, 264, so
that theﬁe is nd'likelihédd'of-colliéioﬁ between.thé-blocks.
Further since the top of the'bloék 266 on the base 264 |
toward the doqk inlet is lpwer.fhan the top of the block.
_lS 265_on the inner base 263, the inner block 261 of thé truck e
6-wiiilin no.way strike against:thé block 266.closef:to.the
doék inlet. Further because all the stowing blocks 261, 262,
265, 266 are lafger than 30 mm in thickness, the blocks
261, 262 merely coilide'with the blocks 265, 266'if the
20 truck 6 ié moved to the'stowed'positibn without being lifted.
The blocks 265,.266 on the baées‘263; 264 are merely held
. bétﬁeen a pair of vertical plates 274 fixed té the base, =
- widthwise of the dock (see Fig. 50);and thus’ easily'removed
from thé.bases 263, 264'wheﬁ stuck on by the blocks 261, 262

25 of the truck 6. Accordingly even when a collision occurs



‘bl ocks 165, 166, whereupon the truck 6 is halted. The lift- 15 ing pins .
193 only are thereafter raised to the upper limt position away from t he~ B
bearing surfaces 98 of the truck 4. Wen the truck 6 is stowed on the.[as;
163, 164 in this way, it is about 30 nm above its connected position,
~a clearance of about 30 nm forned between t3@ connecting 20 '~ surfaces
-and 170 of the trucks 4 and 6. Next, the tenporarily connecting pins 207 at
oppothe si des of the docking truck 6 are engaged with the corresponding

hooks 69 on the drive t k.4, d the first 2
2:}11 ?re thergapﬁéﬁle\léﬁs’éilggﬁl%‘gn%%'oe 3 agﬁngggggﬁ %%?E\s %pl n2712§f
-the first an 40 second. b t '3 el t d

. Figs. 35 and 4508y 43‘? n?hel%% ZI’I yd&%)“n%eg?fangﬁe Qﬁgﬁg ?goy\e@ggagéd(jme?h
the hook 69 in jfhe balyl owghmt@e{)y cdid Heowie bedcRdR 9fothsedvedaulic

cylinder 210 is st'r et ched the pin 207 accommpdat ed between the
gui des 221 as iAdheat eflei Babio)ered iiie thd Hobkgsidé walDopdeley efiddte hook
69 outward of the dock to a position indicated in broken line B in the sanme
drawi ng. TFhe etowidegr p220228 dhetrhd wuiskkst @3i8t s 2R8r thenefdr pusd ti-on as

rndi cated in broken 10 line C, and the rod 212 is thereafter retracted as
shown in sol i d tiotadlynunhékehyretelread Hyle withgithg: Prackeh 209 qurilg the
engagenment with the hook 69 and slightly dramnng t he upper portion of the
truck 6 towar d MOWEMEAGck 4. As a : '

In the stowed position, the llftlng plns 193 of the

truck 6 are subsequently retracted to-thelr upper l;mlt

10 position (Figs. 34 and 40). As the pins.l93 are retracted,
the docking truck 6 is gradually lowered. When the truck.
is lowered about 30 mm from its lifted position, the'stOWing
blocks 161 162 of the truck 6 rest on the correspondlng
‘blocks 165, 166, whereupon the truck 6 is halted. rhe llft?'

15, ing plnst193 only are thereafter ralsed to the upper limit
position away from the bearing surfaces 98 of the truck 4.
When the truck 6_is stowed on the bases.163,_164 in this
way, it is.about 30 mm above its connected position, with
a clearance of about 30 mm formed between the connecting

20 _surfaces 74 and 170 of the trucks 4 and 6.

Next, the teﬁporarily'connecting:pins 207 at
opposite sides of the docking truck 6 are engaged with the
correspondlng hooks 69 on the drlve truck 4, and the first
and second stowing plns 222, 241 are thereafter 1nserted

25  through the connecting bores 268, 271 of the’ flrst and



. , the falling moment of the truck 6 which has been 15 withstood by
‘ﬁfsannectlng pin 183 is received by the pin 207 and ‘hook 69. To avoid
~-n-eLe fitting engagenent of the pin 207 with the hook 69, the outside
di-ametier- of the pin 207 is nmade smaller than the dianeter of the circular
arc of the engaging portion of the hook 69 The first 20 stowi ng pin 222
can be inserted through the first bracket %%nnectlng bore 268 by | owering
t he Misn support tube 233 to its lower tinmt position. Fig. 47 shows the.
pin222 inits lower limt position, wherein the pin extends through the

gui de bore 240 Qind MatRRes Qe7derphats €98, asaNGWd Ra1252 (Beeer2§8, of
t he bracket 267 and the guide bore 240 of the 41 | ower guide plate 239

to connect theSed®nErs Udget hehe ToRpSELPITY danieed ipign p241209 issert ed
t hrough the bore 271 in the followi ng manner. . First, the arm 260 of the
pin 241 is svengrdest] wicht hbeativakcé8 posthe ofnlWiveingbwapherpi nF243t5 s
placed into the cavity 269 in the dock side wall.2 and stopped in alignment

with the borelErad ]+¥e°§eébﬁdhﬁia§ékkit-c 2L infare AR &S stretghada41 is \o/

Conmoct 1o batpasey ' b 30f Qggé%%é’@m (SRR, S ARLRr RGBT n 163 of
the truck ' igr as%date% shonpREh LLILEaPaS N 4 UBLERY apargs 1Y

wi t hdrawn from t ©andTT ower t he tTuc € upper

and | over COQQ§9$'5§JJH@w§§d1@% Qﬁetagckrﬂgka position indicated in

broken line B in the same draw1ng. The cyllnder 210 is then
turned to its horizontal 9051tlon as indicated in broken
flO line C, and the rod 212 is'thereaftergretracted'as Shown
in solid line in the same drawing, bringing the.pin 207
into- engagement w1th the hook 69 and slightly drawing the
upper portlon of the truck 6 toward the truck 4. As a
result, the falling moment of the truck 6 which'has reen
15 withstood by the connectinglpin 183 is received‘by the pin ;;;l
207 and hook 69. To avoidgcompiete fitting engagement of
the pin 207 with the hook 69, the outside diameter of the
 pin 207 is_made.smaller than the diameter of_the'circular ' o
arc of the engaging.portion of thethook'69. The ﬁirst.
20 stowing pin 222 can be inserted tnrough the first bracket
connecting bore 268 by loweringlthe:pin'support tube 233
to its lower limit.position. Fig. 47 shows the pln 222 in
1ts lower limit pos1tlon, wherein the pin extends through
.the gulde bore 240 of the upper guide plate 238, connecting

25 bore 268 of the bracket 267 and the guide'bore 240 of the



6. (see' Figs: 36 and 43). At this tinme, the falling nonent 15 of the
docki.ng truck 6 is w thstood or borne by the tenporar- ily connecting p
207 and hook 69, and the guides 65 and the connecting bores 167 are
internally provided with oilless liners 66, 4168, so that the connecti ng
183 is smoot hly withdrawabl e. Although the stowi ng pins 222, 241 of 24
“the truck 6 are loosely inserted through the stow ng brackets 267, 270 Or
the doék:side wall 2 with a small clearance left in the bores 268, 271, the
“eonnecting pi nlb8dri gupdel ptiaveit23Q the emnegit] thgsaoBeRPers oStk 6
borne by the pin 207 and the hook 69, with the result that no inpact vgll
25 act betwe&het secprdsstowinomintl i Frserted ’ZB‘_??“%Ot}EFp:H_)Pre 2 t he
“w thdrawal of the connectin in 183 fr t he qui_des_6 nd.t (o]0 i ng
“bores 167. Af & tf‘ﬁegeg;ﬂ‘ég‘?;rfba’b"ﬁi"18%2r§r%l’.a?‘§3da%8 ?Fg %fop%r?e Igol%{]f_ﬁtl
.-position, the fall _pr - I 200 Yodli SS - L Sy 3

““tnward of the 3’5 sgg(‘:’%?gﬁtfé%?h%&%r 0] ec icgtﬁ]'?gggé gﬁ@%ﬁg%gilz%% (Sap%\l@finto
Jthercavitiep 183 pidded! 188 CRONGEIINY 29N 1HBEnANAOLRCSLAE WAl [2 Nnd O3
-whi ch have been r |se§ to the upper li'mt position.(Fig. 43 and Fig. 44).

~ This effectivelgtoppeveihSal Dgnhent with hethes orec2i7agini thé8Secontd thiacket
lifting 10 pins 193, especially of the heavy pin 183, that .could occur if
the hydraulic Qo ntlersah8e.19ths win R4de\is dpean lowesedato| Bk . 1oW8x , t he

“tenporarily connecting pin 207 is . . ,
. limit position and thereby inserted into the connecting

i#w;' bore 271. . .
10 o ' Sﬁbsequently_each'connecting.pin 183.9f the truck
| 6 is raised to- its upperflimit position and thgreby upward-
ly withdrawn from the'upper and lowef Quides:GSIOf thé truck
4 and the upper and lower connecting bofes 167 of the truck
6 (seé Figs. 36 and 435. At:this time, fhe falling moment
15 .Of the docking trﬁck 6 is withstood or borne by ﬁhe temporar-
. ily connecting pin 207 and hook 69, and the guides 65 and
the connecting bores 167 are internally provided &ith
oilless liners 66, 168, so that the_connecting pin 183 is
~%¥j_ smoothly withdrawable. Althoﬁéh the stowing pins 222, 241 pf
| 20 © the truck 6 are loosely inserted through the stowing brackets
267, 270 on the dock side walli2 with.a émali clearance
left in the bores 268, 271, the connecting pin 183 is pulled
out with the falling moment of the.truck 6 borne by thé pin

.207 and the hook 69, with the result that no impact will

25 act between the pins 222, 241 and the brackets 267, 270 upon



f»ﬁed fron1thé hook 69 -and stowed in the space between 15 the gui des
221 @Y a\procedure reverse to the above. Finally, the drive truck 4 and the
surtgtestreating truck 5 are noved toward the dock inlet (see Fig. 37). As.
.the'ro@d212 of the hydraulic cylinder 210 in the horizontal position is
gradual |y extended, the upper portion of tAé truck 6 20 slightly inclines
inwardly of the dock permtting the stow ng pins 222, 241 and the
u_bracKEts 267 270. to bear the falling nonent of the truck 6 in the

meant i‘me.. con 71 0 e
- position C ?e‘ﬁﬁekéﬁs'r% ]”?eqf ;%)%sﬁ C?S%QEQ é ?9 é? {Poe'?ﬁ'rekp% dle%n A
shown in 25 - poSkaCcggbhe: Qﬂépn&géjr hg St ow

ge‘%‘ 262 of !;ti#”l% ° RaR

. 43 ing bl ocks truck 6 are-cylindrical, ese portlons are
smoot hly novapss iersidwd tidialksb vppeki memt%bﬁti&e e T AT Ipkevent-

- -connecting pin 207 has been rel eased, .the falling noment of the docking

- truck 6 . s boimg platde2@ off ithst dssembéy 287 ysamoved uppesrdiod [theer guide
‘plates 238, 239 for the first stowing pin 222 and the pin 222 and also b
the secon8 bréekk: Pitting e eirodiestions2393fer the pkatmR®k dwitsy pin
© 241, the arm 260 ‘and the second stovmngF pin 241.. To prevent the rod 228
2

“for the firsttBeoWdwtins W8P, BPHofat §2nn%?51n$r2ﬁﬁtﬁ§§|4ﬁf t9% fal | ing
the pin 222 T EREPBGH RS IILARE BaTRoPPPLBE- A4t (B PaER5 and the
: cl earances arffﬂgtt$5%f¥{bﬁa¥%fgn %@eagﬁ'ggg. 44). This effectively
prevents the fall of the connectlng pin 183 an& the lifting &ui
.10 pins 193, espec1ally of the heavy pin 183, that could occur |
if the hydraullc cyllnders 180, 191 should develop an
internal leak. - o o ' : ' .
Next, the temporarily cchnecting pih'ZO?'is
disengeged'frcm the hook'69'and stowed in the.space between -
_iS- the guldes 22) by a procedure reverse to the above. S
Flnally, the drive truck 4 and the surface treatlng truck 5
_are moved toward the dock inlet (see Flg. 37). As the rod 212
of the hydraulic cylinder 210 in the horizontal position is
gradually ektehded, the uéper pcrtion of the truck 6 |
. 20 slightly inclihes inwardly of the dock,. permitting-the stowing
pins 222, 241 and.the'brackete 267, 270 to bear the falling
momeht of the.truck 6.in the meantime. The cchnecting pin . .-%
207 is then.brought to the broken-line position C, thereafter
to the ?osition'B'end finally_tc the positioh A shown in

25 Fig. 45 for stowing. Since the bottom surfaces of the stow-



- foment of t

bore 240 of -the guide plate 238 and in the connecting Bore 15 268 of the

first bracket 267 are suitably determned. After the truck 6 has bee \
stowed ofi-the bases 263, 264 in this way, the trucks 4 and 6 are freeff
connectian or interference with each other. The drive truck 4 and the
surface treating truck 5 are now novabl e towayd the dock 20 inlet a
.separated fromthe docking truck 6. The drive truck 4 and the surface
_"treatlng truck 5 separated fromthe docking truck 6 are driven along the

- -upper and lower tracks 8, 9 by the drive units 34 on the truck 4. During
runni ng, the fé&lng mgonkseﬁﬁlefZGZIeOf rfmﬁk gk 6 |a§eb§ﬂ\én6§/l"e‘%r HeReSnt al
~wheel rails 27, 32 of the uppe and | ower tracks 8 of the
‘hori zont al V\heé=|°§t?-2’n§nér?hémﬂ6ﬂﬂz¥5rﬁ‘%‘fa%?eé‘fhseW:Fh& trnek| Smﬂeﬁ{c%’r%e%f t he

1 el el et A SR i
- €€onnection- bet v&eeln | gl%l ﬁénﬁ%{_}t fl %‘e dockid Eorasg_&uggfgetg@ttﬂgue

_trucks are not ve to each ot out an axis in
paral | el '.i'h tG P RHackbaCh 68 #Sa dthLaBpert AR 19Wekhaghifbepiates nass,

e drive truck 4 is borne by the truck 5 without |ike- 10
lihood of the drivedd whle £ifst| segwindlgiroage nd nhet péneldRgat@dalsd 78,
~t'he surface treating truck 5 itself is elongated and has connected to its
one end the el tyathed second bracket 270 Y wayres, th@ncedvéﬁy feodthe

~stability.

L second stowing pin 241, the arm_260 and the second stowing
el g\v‘"

_ pin 241. To prevent the rdd'228 for the first stowing pin
10. 222, arm 232, etc.;from bearing the falling moment of the
_ truck 6, the clearance around the cylindrical portion 234
6f the pin 222 'in tﬁe bore 237 of the support tube bottom
plate 236 and the clearances around the pin 222'in.the gui&e
bore 240 of the guide pléte 238.and inythe connecting bore
\;j ~ 15 268 of the first bracket 267 are sui;ably deterﬁined. Aftér
the truck 6 has been stowed on the bases 263, 264 in ﬁhis
way,'the'trucks 4 and 6 are free from connection or
_ gv/ | : interference with each other. The drive truck 4 and the
| surface- treating truck 5 arelnow movable towafd the dock
20 inlet as separated from the docking truck 6.
| The drive truck 4 and the Sufface treating truck
5 separated from'the docking trﬁck 6 are driven along the
n _ _ uppef and lower tracks 8, 9 by the drive units 34 on the
truck 4. Dﬁring running, the falling moment of the truck 5-

25 is borne by the horizontal wheel rails 27, 32 of the upper



“-for thé wheel

Because ‘the | oad of the trucks 4 and 5 is supported by 15 t.he vertical

V eels 33 and the driven vertical wheel 71 at three locations, the

4, 5 are |ess susceptible to deflection. The upper track 8, whi ch

preferably be conpletely linear, inevitably becones sonewhat

undul ated in a verti cal -pl ane and in aluw4gontal pl ane. However, 20 the

drive truck 4 and the surface treating truck 5 are so connected as to be '

rotaﬁable about the horizontal pin, as well as about the vertical pin 84,

rel ative to each other, with the result that the vertical wheels 33, 71 at

the three | oaaid dosrezntirabks hdy i 2 oy abayvee [the3hori@pn¥dlawbealsay? 25 in

contact with the rails 22, 27 of the per track 8 45 whi ch may be

zigzag. |f iang ¢hesborbdonhal vheels ub£33t4 the dowezopndcoédthegbegero.

wi thout being allowed to_rotate relative to each_other, it is i-npossible
Aatépuﬁﬁr§éelGEéY?ohEuQE)1x%§ ﬁﬁﬁﬁﬁﬂéeﬂaﬁﬁﬁh°PhEh?aFPEGQZ 27 at

5 || f K bI . ,
shen’the whedreck & BYORRRCIPEE 7o SR e ende ARE BPE ARELEPRHoben tas
points wher e g el gagased LAUCKoRISARLY et RiRPhked hdis! angrabst ween

S

‘vertical wheels) then'becones | arge. T IS resu ts In such structurally 10
obj ectj onabl g gpisebkeRstbattéderhdtiClha SSAIBNY a+R08680831b068688C6wist

defl ection. Because the drive wheels 33 on the drive truck 4 bear about. one
‘hal f of ‘the weughuveftbheaeuréfmnrtahnuurxntaxﬂ§<15 phhaldemvelmheehé 33
thus heavily

upper track 8 as already stated,so that the falling moment

of the drive truck 4 is borne by thé-truck 5 without like-

10 lihood of the drive truck 4-fallinga_-Al£hough having the
elongaﬁed'jib-78} the surface treating truck S itself is’ 
eléngatéd and has_connected_to its one end the eloﬁgated

" drive truck 4 at éll times} hence very'good“stability.
Because the load of theltfucks 4 and:5 is supported by

.lS the vertlcal drive wheels 33 and the driven vertical wheel 71\~J
at three locations, the trucks 4, 5 are less susceptlble to
deflection. The upper track 8, which should preferably be
completely 1inear,'inevitably becomes somewhat undulated N
in a verﬁical plane and in a horizontal plane. However,

20 the drive tfuck 4.and the surféce-tfeating_truck 5 are
_so éonnected as to be rotatable about the horizontal pin,

as weli as about the vertical pin 84, relative to each.other,.

with the résuit that ﬁhe veftical wheels 33,.?1 at thé'three |

locations and the horizonﬁal wheels 35, 36} 72 are always

25 in contact with the rails'22, 27 of the upper track 8



| oaded afford an increased drive force. Wth each drive unit 15 34 of
~drive truck 4, the two drive wheels 33 are individually connected to
hydraul i-c- notors 41 and are further coupled to each other by an idle{
40, consequent- |y giving their drive forces4%n good bal ance and
elimnating the likelihood that one of the drive wheels 33 will be 20
0verloag§d ow ng to corrosion of the wheel or irregularities on the rail =
22. Thg docking truck 6 on the stow bases 263, 2 on the deck, side I
2 may be’ connecY’B%FlPo‘“"t‘Yleb_?iﬁ’\%aﬁr‘ucEgﬁggé? na‘ﬁ?/ﬂ’%e%éd@gdm gﬁ\"‘éﬁe togvf1 he
. f:oregoing as wll be 25 descrj bel. - Fl r.sts, dr i uck 4
and t he surfaceaf?ecg???]egcﬁer‘ﬁ?l? l;’g'?'g %‘gé\%ﬁ% té%‘ﬁ% athl(?v"v}ee%e E):gsﬁgﬁgééto
llocate the Uppe£ef§é-w\/€a SR SEheRd REN: JUi 5SS Adie tilel WRebLECK: 4

- bel ow t he upper an ?omer connecting bores 167 .of the 5 docking truck 6
~general ly in al tgpe@nNloddEIRN o bandn tbatacEPeitH idhe a@ineckng2pi as 207
~ef the docking truck 6 are then engaged with the hooks 69 on the truck 4 to
slightly publ taklupjess pof tihen upbetrhérackck  6st zigray & h&htisupkoblemhis
.plate 201 of each fall preventing assenbly 197 is then 10 noved outward
of the dock toaveidable twhemribhecrheehs 208 providertt atahwd docagiongpibgt

tthe connecting pin 183 and the lifting pins 193. -Each cqnnecting pin 183
is thereafter IERErQHS¥QPGQS?qqﬂﬁ9n PRI POPBES VREFF &S IRHORGREE sE?PEH

assembly is supported (distance between veriical_wheels)

j'ﬂ < | then becomes large. This results in such structurally
| 10 objectibnable problém that £he truék assembly'undergoes
increaséd deflection. Bedause thé drive wheels 33 on the
d:ive truck 4 bear about one half of the weight of.the
surface treating truck 5, the drive wheeis 33'thu$ heavily.
_ldaded affdrd an increased drive .force. With each drive unit
15 34 of the drive truﬁk 4, the two drive wﬁeels 33 are"
N | - indiﬁidually connectedlto thé hydraulic motors 41 and are
further coupled to each other by an idle gear 40, consequent-

ly giving their drive forces in good balance and eliminating

<

the likelihood that one.of the.drive wheels 33 will be
20 overloaded §wing to corrosion of the wheel or irregularitiés
on the rail 22. | | | .
The'docking truck 6 on the stowing baées'263, 264
on the deck side_wall 2 may be connected to the drive truck
4 again by a-précedure reverse.to the foregoing as will be

25 described below.



*\the upper and | ower connecting bores 167 of the 15 truck 6 and
ogr- and | ower guides 65 of the drive truck 4. \Wen the drive truck 4
is fefRly noved to the stowed position, the guides 65 are slightly out of
alignment with the connecting bores of the truck 6 in a direction at right
angles with the dock side wall 2, but they4§an be substantial - 20 ly
~aligned by slightly pulling the truck 6 toward the truck 4 as stated above.
- Becagse the connecting pi.n 183 is tapered at its |lower end as at 188, .the

- drivetruck 4 can be'nnyfggg;)gﬂgédyw%ge%gagﬁghfgﬂathéOE&ifKEéfﬁiééﬂﬁﬂbﬁg'

end 188 into the connecting bores 167 a  guides 65 even If 25t
trucks 4 and pragr SOosRMMBHoUdHY QRERNE Bedkkdopesitiod /td Ol dtedivm |y
thereof. Since the length of the pin 207 i.s much larger than the w dth of

t he hook 69, uppyrwand Imtermpronmuctine paivegantesf 65 hef t ¢he kirivd\educk he
first stowng pin 222 of the truck 6 is 5 raised to its upper limt

- position and #heebby the |wnbesutangt lidwerggiodaebbing 2dores r6e dbvidre gui de

- -plate 239 and the_connectiqg bore 268 of the first bracket 267. At the sanp .
tinme, thessecéﬁﬁkéﬁﬁmﬁ¥ﬁFﬁn gererslighd n pddRNBeRE EReseRWithy iangd uihe

_bore 271 of .the second

br acket 270 oRSPRS: BELKY ARURSRILNG Piftte 207984 EhF APREIA (R ) A7
52120 POSLALGn RS TG 7R e HAGHRIEL DA, Pook
o " pull the upper portion of the truck 6 toward the truck 4. |
The pl'at'e-_ZOl_ of each fali pr.e\'r.eriﬁilngl 'aéSen1bl'y 197':is then U
10 moved ouﬁwand of. the dbék-tb d:éw'outlthe projécﬁiohs 203 |
from £he cévities 189, 194 of the connecting bin'183 and
the lifting pins 193.'.Each COnnécting pin 183-is théreafter
lowered to.its}loﬁe£ limit position and ﬁhéfeby inse?ted
through the upper and lower connecting bores 167 of the

15 tfuck 6 and the upper and lower gﬁides 65 of the dri%e truck
4. When the drive truck 4 ié.mere1y mbved to the-stbwed'_ .\‘)_
' Qosition, thé guides 65 are slightly eut of alignment with
| the connecting bores of the truck 6 in a direction at right
angles witﬁ the doék side.wali-z, but:they.can be substantial-
20 Iy.aligned by slightly pullin§ the truck 6 toward the truck
| 4 as stated abové. ~Because the connectiﬁg pin 183 ié
tapéfed at its lower end as at 188,.the drive truck 4 can be
moved to the propef positioﬁ by"foréing £he'tapered..end
188 into the connecting bores 167 ahd_the guides 65 even if

25 the trucks 4 and 5 are somewhat improperly pdsitioned



pins 193 on-'t'he truck 6 are advanced- to their lower limt 15 posi tr
This lifts the truck 6 about 60 mmfromits connected position relat#
the truck 4, raising the stowi ng bl ocks 261, 262 on the truck 6 abo
upward away fromthe bl ocks 265, 266 on thé7bases 263, 264. Wth tke*
6 inits lifted position, the 20 truck 4 and the truck 5 are noved to the
stowi ng._preparation position. Finally the lifting pins 193 on the truck 6
‘are retracted - I r UCKs n ri e.£0 - -
surfaces 170 oggp%éngggéfggi%&%ﬁ%%%ia??gﬁ%t%h?hggggﬁﬁé%fiﬁgg d?%é%gi 74 of
‘the truck 4. 255 mych 1arger_'°fl?$ﬁ‘9£hé|%lﬂt'i‘xgo%pliﬁéahélék?’s@,ostﬁéﬁﬂﬁcht QeRr d-

t he 48 dock inlet is simlarly nmounted on the sane upper and | ower
tracks 8 and 9paeveheveheancvansitesf pig tafuckt @i ng bases 263, 264, etc.
‘are simlarly provided on the side wall 2 as positioned toward the dock
~inlet. 5 ' - TheNewtki the apjpatatsiowdnghpist 282 nof balsest 8% R64;
etcﬂ\Lomard the dock inlet are symmetric with the-docking apparatus 3, the
stowng bades Z@dsedeto &te. URRRRHRIte Posisioppandpbherely dduklied 3k with

respect to a vertical plane at rjight angles with the dock side wall 2.
Further 10 tRE GBEKPRYSReFe1D PF (e Lo¥RFnguhIs BLoEs, 23 Anditdie on
one side wall 2 of the dock is trical. with_thps t he,,other side
Wall 2w th reSSBRPEnY BERT rATY VAR (i B kBT8P REReZBbLk AT I Tl ol
fmyth'the si de W@HE?,ghe second stowing pin 241 of the truck 6 is raised

-:{;ﬁ ' to'iﬁs upper limit position ana thereby pulled out from the
| 10 bore_27l of the second braCkét 270 on the deck side wall 2.
The pin 241 is then turned to its retracted position.
Subséqueﬁtly eaéh pin 207 is disengaged from the
hook 69 and stowed bétween the guides 221, and the lifting
_pihé 193 on the truck 6 are advanced to their iower'limit"
15  position. This lifts the truck 6 about 60 mm from its
N connected;position relative tq.the truck 4, faising the
| stowing blocks.261, 262 on the truck_G about 30 mm upward
away ffom the blocks 265, 266 on the bases 263, 264.
R With the Eruck 6 in its.lifﬁed position, the
20 truck 4 and the truck 5 are moved to the stowing preparatidn
| position. .Finally the lifting pins l93 on the truck 6 aré
réfrécted upward to lower the truck 6 énd bfing the connect-
ihgs surfaces 170 of the truck 61in§o contact with the
.connect;ng surfaces 74 of the truck 4.

25 _ | Another docking apparatus-3 positioned toward the



‘»ch.dockihg apparatus 3, the docking'truck 6 is stowed 15 and
AFed in the sane manner as above. The dock 1 is provided with the
Wi-ng equijp- nment and system for automatically installing a docked ship

- (see Fig, 51). Stated nore specifically, the dock 1 has a wi nch 20 276
for opening or closing its gate 275, a gatggsensor 277 for detecting the
~opening or closing of the gate. 275, two main drain .punps 278, two

auxi li-ary drain punps 279, a conplete drain punp 280, a water |evel sensor
281, “ef’c. On the bottom of the dock 282, there are a plurality of keel 25

. bl ocks at thedagntisrldthdsestimindriyphountéed yoroftHe |sgmeblupples and42088 t o

- be arranged at opposite sides of the keel blocks. The bilge bl ocks 283 are
. provi ded wi t ezadkd de apidoSk aseabove 28and oanqlthexctiaig tdfe stomingt baseshe

" block with the bilge. The automatic_ installation systemis provided, 5 in
addition to t33dF84mGtepparEeusinilaFln RreEided an tdhe sife 83l drain

- punp control

© sensor 288, Iftfi 1P

uni t 286, autonmati il ge bl ock control unit 287, keel block-:
i g@ﬁ?ﬁﬁ'gég,g#?ﬁn&q fhput unit 290, central -

control ufit 291, etcfﬁig d°°§'n§i%59?-;@@%g?5§¥§%ﬂ$ égugg'e%82F50n5gQrs

- the winch 276 for openi'ng or

0 e gate out pu fhe gate

- sensor 277 i Ssfed doydride thanibek ¥ALét 28Pe JRRn A AW thaNlabekiHgi t 286
controls the main : - -

apparatus 3, the stowing bases 263, 264, etc. toward the

inner most portion of the dock with tespéct to a vertical

plane at right angles with the dock side-wall 2. Further

10

the docking apparatus 3, the stowing bases 263, 264, etc.
on one side wall 2 of the dock is symmetrical with those

on the other side-wall 2 with respect to a céntral-vertical

. plane of the dock 1 in parallel with the side walls 2.

15

20

25

With gach'docking apparatus 3, the docking truck 6 is stowed

- and connected in the same manner as above. . ' ' W/

The dock 1 is provided with the following equip-
ment . and system for aﬁtomatically installing a dqcked ship
(see Fig. 51). _ _ - o - k;p

Stated more specifically, the dock 1 has a-winch

276 for opening of closing'its gate 275, a gate sensor 277

‘for detecting. the opening or-clésing of the gate.275; two

main drain pumps 278, two auxiliary drain pumps'279,_a
complete drain pump 280, a water level sensor 281, etc.
On the bottom of the dock 282,;there are a piurality of keel

blocks at the center thereof and a plurality of bilge blocks

— —————



drain punps 278, the auxiliary drain punps 279 and the 15 conpl ete drai-s
punp .280. The output of the water |evel sensor 281 is fed to the contref”
unit 2867 The automatic bilge block control unit 287 is adapted to -
automatically place the bilge blocks 283 beneath the bil ge. The output \fron
t'he sensor 284 is fed to the 20 control umM2 287. The keel bilge bloc
sensor 288 detects the contact of the bottomof the ship with the keel
‘bl ock &nd feeds an output to the central control unit 291. The hull
“position sensor_289 is adapted to detect 25. the pqsition of the hull
~within the dock®® %o &e ar@agge hB® pRREF LT A8, quelgﬁﬁith?ﬁﬁﬁty'
thereof,. as | as .w.d | r , | a1 4 Qf _t | L1 2
‘hori zontal pl \gﬁfel’fe élslt\gaenrgtei\é%gg Wt‘égg ?ﬁée o t,io(?nédof Fﬁle as%ﬁéggnéléﬁlé ERFOr
bl ocks, | 0ngi t N3 HeleBRihGNehLr ke s (e dHd blolkAugen VRE!DERLe Pl-ane
and wi dthw se inclination (heel) of the hull. The sensor-289 includes a
.plurality of sensor menbene 2Q2omadid ehust U Mildillsyistehhescppbvidegpntrol
.uni tN291. The input-output unit 290 is adapted to féeed to the central
“control uni¥ 2%9h caldtiecessatief dockingapparaths 3i,netishl at gate comtodl and
has a keyboard, CRT, etc. The central contol unit 291 controls the overall
‘aut omati ¢ i nst #nidt 1259 sredm BWAP coPRrT et i128%ut ausgmptiicchitaet for

‘the transmnissiqgn of signals with the other : L
- block control unit 287, keel block sensor 288, hull position

sensor 289, inpuﬁ—output unit 290, céntral control unit
- 291, etc. | . |
10 : 'The gate control uni£ 285 cohtrols'the winch 276 -
for opening or clbsing the gate 275. The output of the
gate sensof 277 is fed to the controi unit 285.
The drain pump 6on£roi unit 286 controls the hain
drain pumps 278, the auxiliary drdin pumps 279 and the
¥ 15 complete drain pump 280. The output qf the water level
sensor 281 is fed to the control unit 286 .

The automatic bilge bloék cdntrbl unit 287 is
.adapted to automatically.placé the bilge biocks'283 beneath
the bilge. The output froﬁ the'sensdr 284 is fed to the |

20 - control unit 287. _

.The keel bilge block sensor 288 detects the
contact of the_bottom of the ship with the keel block and
feeds an output to the central contrql unit 291. |

' The hull position sensor 289 is adapted to detect

25 the position of the hull within the dock 1, i.e.,



conpperent.s, control circuit and data processing neans for 15. processing

€ #a collected. ‘A ship 293 is hauled into the dock by the docki ng
asory"%us 3 each with its docking truck 6 connected to the drive unit ‘4 as
already stated, i/n the followi ng manner (see Fig. 1 (a)). 20
‘Wth use of a tugboat (not shown), the shipp293 is guided to the inlet of
‘the dock and the bowis led into the dock 1. At this time, the four docking
appar-atus 3 on opposite side walls 2 of the dock are positioned in the
vicinity of the dock inlet, and the suction disk arm 101 of 25 each"

docki ng’ t r ucktlee i RO P @f Adweculd tlﬁegébaéén%me@wreo%l ashaeldr Rsont al

portions 91, 92 substantially in-a_horizon- tal tion as seen in Fig. 8.
Ater the boWMoRSHRLSS (R Ea0E i AS THaBRORI QECHRT dOLL HEt dbaiow 208 e

h fth ki .
S porti on QTITH dHAE %%.“3& 3y 550 BBRECR.AF bt AR 2&&”.”32”.““
di sks 107 t owgg t}%focﬁi!,p X 1 Taﬁ%.hﬁﬂh&@iéx?” xﬁﬁeofj nhd4 i

sui tably adjusted cause s 107 to attrac Fe sl de ates o t
hul | at the bgugti¥dh 51%43%& Mathahgeatheagﬁeehé@ (ﬁ’éelS)UQif' @hedinglia . the
ship 10 I's nmoved i nward of the dock by the two i nward docki ng.apparatus

3, i.e. the drheesdnsmk28P. inchadesr hapktutabity ngf tsemdcar meaerisheodocki ng

trucks 6, which are driven inward, while the position of the ship 293 i's

bei ng adjuste@n¢wfq¢§§ an output to the central control unit -291.

The 1nput-output unlt 290 is adapted to feed .
to the central control unit 291 data necessary for automatic e
10 installation control ana has "a keyboard, CRT, etc.
| The eentral contol unit 291 controls the oyerall
automatic 1nstallatlon system and comprlses an 1nput-- |
output circuit for the transmission of 51gnals with the other
”components, control circuit and data process1ng means for
15 proce551ng the- data collected. g:;
A ship 293 is hauled 1nto ‘the dock by the docklng B
apparatus 3 each with its docklng truck 6 connected to the
‘drive unit 4 as already stated, in the fbllowing manner
fsee Fig. 1 (a)). _

20 With use of a tugboat (not shoﬁn), the-ship 293
is guided“to the inlet of theldock'and the bew is led ihto
the dock 1. At this time, the four docking apparatus 3 on
opposite side walls 2 of the dock are positioned in the

vicinity of the dock inlet, and the suction disk arm 101 of

25 each docking truck 6 is held retracted in the space between



‘tugboat. After a major portion of the ship 293 has been 15 haul ed into
the dock 1, the side plates of the hull are simlarly attracted at the ,
stern by the suction disks 107 of two docki ng apparatus 3 closer to theg
dock inlet. The four docking apparatus 3 are noved inward to further h
the ship 293 into the dock 1. Wen the ship,293 has been pulled 20
specified position, the four docking apparat&s 3 are halted, and the ship

i's braked and stopped by the tugboat tied to the stern. The suction disk
arms 101 of the appa- ratus 3 are suitably swivelled to position the ship
293 widthwi se ther Rotizdheal ughadlonss 91)e02S8RBERLREIAI DY 116 i NP 293
.‘and brought out of the. dock 1. 52 On the other hand, the itens of data
r.equired for thkeli pesatianiasn sHert him FHign, 8suchféert tice | IeRPtdE BHedtshipdaft
~and the position of installation of the ship, areentered fromthe

i nput - out put uhRE beeniplaerd caha dthes dockoht kol sameteR9hntol tiee aawtsotdili ¢ -
~I'nstal |l ation sgétegl After the ship 293 has been hauled into the dock 1 as
‘spedi-fied, thePopERGt BYC gIQIEing, 3RRATATYS| SnCEBPEE kO sthe tinermestal | ati on

~via the input- upnkt,.290, I.n respanse: the ipsiructjon, the system
oper at es t§ augg%gg%%a ytqi)dOQSnﬁﬁﬁ_ lyﬁgaEEmeBHeghﬁp qﬂ(ﬁﬂ&anﬁae

bi | ge bl ocks 2 b hgs t Qfy dqne hN | .Qwj ner.
During this prggégﬁ?é,g% e 5§ﬁ13§%m§§h%?§|g§%§t%331 %§§%§§§r§§%#%%ﬁs ? e
~position of thefsthe &fﬁkékiﬁﬂﬂﬁﬁjé@ithbﬁyhﬁhﬁustgd to cause the disks 107

.{\,Q to attract the side plates of the hull at the bow; With
e the bow thus held attracted to the suction disk, the ship
10 is moved inward of the dock by the two inward docking
appafatuslj, i.e. the_dfive trucks 4, the surface treating
' trucks § and_the:docking trucks .6, which are driven inwafdh
while the position of the ship-293 is being adjusted by the
tugboat. After a major portion of the'Ship 293 has been
va 15 hauled into the dock 1, the side:plétes of the hull afe
similarly attracted at the stern by the suction disks 107 of
two docking appératus 3 closer to the dock inlet. The four
i,{ ' - docking épparatus 3 are moved inwafd to further haul the
- ship 293 into the dock 1. When the ship-293 has been pulled_
20 to a speéified position, the four docking apparatus 3 are
halted, and the ship is braked and stopééd by the tugboat
tied to the stern. The suction disk arms 10l of the éppa—
ratus 3 are suitably swivelled to position the ship 293
widthwise thereof. The tugboat is then separated from the

25 ship 293 and brought out of the dock 1.- 



g9 and controls the docking apparatus 3 'to hold 15 the-ship 293
o at all tines while nonitoring and controlling the units 285,

In response to the start instruction fromthe input-output
he central control unit 291 feeds a gate closing instruction
si gna the gate control unit 20 285, ghich in turn controls the w'nch
276 to close the gate 275. Upon the sensor 277 detecting that the gate 275
has peen conpletely closed, the.gate control wunit 285 sends a.gate closing
* conphetion signal to the central control unit 291. 25 , In ,
~response to this signalon the othérahandnttine itens8 afmidat20regiuieedafdrai n .
~instruction signal to the drain punp control unit 286 for the start of
dr ai nage. | n thespgasdaliatibnsofi ghal shipe sweh IBochenilianatde midthwo nain
drain punps 278 into operation first to'drain the dock 1 at 5 a full

speed. Thi s Frffuand thewersithennaf einstdblatdamiof tthe FdR 1 3%€her eby

' dual ly | ' hip 293 t . t he -di bet he bott

of “the. shi p diFeted FEeh sPecpapuERRRERRE s ELHH SRCSRERUB0 dotecteu
~-that th i st | .S ha : dt d,
Cna tho oflagos detner Mie HOTABATE Kl B O5kE Rkl | dleed:

operation, Causidid dnae s‘P{fiBeQQ'gaiiHsdBééﬂ_-h?&'ﬁ'Iéé’__?ﬁ-xt‘é& Halddbdkna dack at a
hal f speed until the bottom of the ship cones into contact with ‘the keel

bl ocks. specified, the operator gives an instruction for the start

- of @nstallation via the input-output unit 290. In response
to the instfuctiqn, the system operates. to automatically ~
10 install the ship on the keel-blocké and:bilge blocks 283
at the bottom 282 of the dock 1 in-the fqllowing manner.
- During thislprbcedure,'the central'contfol_unit_ZQI %lways.
: monitorﬁ-the poéition of the ship 293 detected Ey_th; hull
sensori289?aﬁd controls the docking apparatus 3 to hold
15':-£he ship 293 iﬁ_position-at-all times while monitbriﬁg and  ;;)
controlling the units 285, 286 and 287. | ' '
~ In response to the_stért insﬁ:uction_from the
input-output unit 290, the central_éontrol unit 291 feeds
a gate closing instruction signal to the gate control unit
20 285,'Which'in.turn controls the Wihch'ZTG,to close the gate
275. Upon the sensor 277 detecting that_thé gate 275 has
been”completély closed, the.gate control unit 285 sends
a gate closing completion signal to the cenﬁrél control
unit 291.

25 In response to this signal, the_central control



I'n the neantine, the central control unit 291 15 gi ves suitable

i nstructions to-the docking apparatus 3 to eventually adjust the positig
of the sﬁ?p to the desired position of installation while nonitoring,thg
outputs fromthe hull position sensor 289. Isfy the ship is not so adjust
able, .the operating main drain punp 278 is al so stopped 20 to integrup
the draining operation. The keel block sensor 288 detects the contact of °
‘the bof'tbm of the ship with the keel blocks, whereupon the central control
unit 291 storeuntile 204t givesval deaich dalstuluattdont ségnaleto| Bye| draimhi ch t he
"~ bilge blocks 283 are to be 25 | aced beneath the bottom . based on the

dat a forwar ded pumpnrontsglt weit -far e starto98. dratnage- sal® tine, the

main drain punp 278 at rest is initiateg intqtaﬁg ain_to resune

ful | -speed dr aiF®&8E"EF FReTRW® FHTHhu i :égtllﬁgﬁf-?g?? e N D dtedt
-of the water | V%Fﬁzggggé %géé% %9 ?P%ﬁation f@@gghgge e%ﬁrtﬁgvﬁg ran

281 detects th ee ained t0 wa | evel ere the

bi I ge-bl ocks 283 an¢ EPeQQ.i SR 4 eflraddifl 16PNkl sCRRE! Qht &R 1ol vl tifin a

bil ge blocK insertion Tnstruction Signal to the automatic bil ge bl ock
~eontrol unit 28fe WakkN1), NthefdbpUgadidlly MRiWetdnky tpkagrip heoditge bl ocks

283 beneath the bottom of the ship. The sensor 284 then detects-that the
~bi I ge bl ocks 2&2dueectheecdisbamtetmdtywears arhtecdotitopl afethehehippurd tthe
bil ge bl ock control unit 287 delivers an insertion conpletion
: keel blocks. When the hull position sensor 289 detects
.Tig; : that the distance betwéen.the bottom and the keel blocks has
10 reduced, for éxample} to. 300 mm,roné of the main dra}p pumps'
278 is held out of'operation, éausing the other main drain
puﬁp 278 fo drain.the dock at a haif-speed until the bottoﬁ
of ﬁhe ship comes into contact.with the'keel blocks.
| | In the:meantime, Ehe centfﬁl control unit 291
15 _.gﬁms suitablé'iﬁstructions to the dbéking apparatus 3 to
\~/ eventually adjust the positionlbf the ship to the desired
position of installétioh while monitoring the outputs from
 the hull poéition sénsor 289. If the ship is not so adjust-
.Er/ - able, the éperatihg“main drain éump.278 is also stopped
20 to interrupt the:draining opefation._
|  The keél block sensor 288 detects the contact of
the'béttom of the ship with the keel biocks, whereupon the
central control unit 291 sto:es'the.water levgl and c;lcu}ates

the water level at which the bilge blocks 283 are to be

25 placed beneath the bottdm} based on the data forwarded from



- sighal to the central control unit 291. 15 Upon recei pt of this
si ggal he central unit 291 recognizes that the ship 293 has been

A7 x9npl etely and feeds an installation conpletion signal to the

-t us, #Jand units 285, 286, 287, 289 and 290, which in turn emt a

confl ' signal to the unit 291. The dgain punp control unit 286
further mohitors 20 the water |evel sensor 281 for continued draining
operatdi on. In response to instructions fromthe unit 286 based in outputs
fromthe water |evel sensor 281, .the main drain punps 278 are changed over
to the auxilisHe/ idpditroRuplRe dh2tapdotl hege tehd aro iRt € theaimd iAUND
280, whi ch drains the dock 1. 25 conpletely. = 55 Wile the conponents of
t he aut omat i cirsyist gumpr @ 78uktnaestaisyinbut atodd echtas oplecratiancagding to the
:-speci i ed procedure when performing .- automatic installa-.tion, they can
be operated itRlinfsqmgl Fpld-gpegdotretnrge by the two main pympst BE8f whadei ng
docki ng operation, the hull suction_disk 107 of_ each dockin pparatus 6 is
operated by tIRRARREING SHRpCURPEE 980ENSEaLRE e I%Eﬁé&rygggun1punp of

the unit 139 produces a,vacuum hy,the,cirgul ation of, water adoitte
thereto. 51The mater.mdﬁﬁﬁﬁ #ﬁ% ﬁéﬁ%ri%g %#cééﬁ%ﬁﬁ %ﬁ}\ﬁ@% 8ﬁ%ig§%%ugPst'in
the form of 1d %BSb%EB”Qr&ﬁﬁQdCQSpﬁﬁéSﬁ§Eé¥rlé%@lg%mkgé'@Bgrﬁéhge

di sturbance of circulating water, so that water nust be supplied to"the
punp at all blocks 283 are to be inserted, the central cortrol unit 291

gives a bilge block insertion inétruction signal to the ‘
auto@atiﬁ_bilgé blockléontfol unit 28f, which in tﬁrn auto- . ~
10 matically élace the bilge blocks 283 béheaﬁh the bpftom'of
. the ship. 'Thg_sensor 284 then Aetects that the bilge blocks
| 283 have beeh completely inserﬁed iﬁ piaée; wﬁereupén the
bilge;blockjcontrol_unit 287 delivérs'an'insertibn conpletion
signal to theICential conf#ol_unit 291. _. |
15 _ _ o _ﬁpbn receipt_of this signal, the central uhiﬁ | i:}_
| .291 recognizes that the ship_é?3 ﬁas.beeﬁ insfalléd completely
and feeds an.installation complétién signal to ﬁhe apparatus
3 and units 285, 286, 287, 289 and 290, which in turn emit G
a confirmation signal to the unit;291. . | |
| B The drain pump control uni£-286 further monitbrs
;20 ~ the Qéter lével sensor 281 for continued draining.oﬁeration.
In respohse to instructions frém the unit 2%6 based in Cutpufs
from the water level sensor 281, fhe main drain pumps 278 |
are changed over £o_the.auxili§ry-drain'pumps 279 and then
to the complete drain pump 280,which dréins the dock 1

25 completely.



tinmes ‘during operation. Further in order to prevent the rise of the ,
tenperature of water in the punp, there is a 15 need to di schar ge/wat ery
fromthe dutl et at a constant rate and replenish the punp with mat-riakj%
sane rate:via an inlet. For these purposes, the water in the cleqn!watg
t.ank 140 of the docking truck 6 is circul at &P t hrough t he vacuum pung
139 to al ways repl enish the vaccum punps 20 with water in the follow ng-

qannerQ??Vhen the outer plate - of the ship 293 is to be attracted to the

suction ‘di sk 107, the ar LiSe SA 1 akemdt $k d0dt@gai nst
t.he outer plate, and thghég e#ﬁ%d%%ﬁﬁggﬁgggsaefggfte?einitiatg% ?ﬁto
‘operation, Wity AdhebRgkieHBgReE e Nl 1 L33 dboviehac2braingtes SMHD! Y i pe
- 147 opened at the sane tine. ‘he wat er 56 in the tank 140 is sent into
‘t.he vacuum uni tspekiFividapkbeedupe! when peperformifg i ng auhematdw, insealla-
strainer 152 renoves - foreign matter fromthe water. The flowswtch 154
- detects the rattdonf, theyf cew. be gperated Individwaddyr 6dngdy qtherwise.
‘predeternmined | evel, the vacuum punp unjts 139 are initiated ipto_operation
- to renove & r from bet we&RTt hEhS ERTRFL NS IGORKA NS PPERALARPY Bﬁ?e’i’“ﬁfate to

vataom 1o bt ardabion TSR 187 SE SRS IR ARG BLaToBRERHATY o,

the ot her hand“?%QQ?%%k ggggéfgﬁ§ﬁ§dliéf”nfﬁga%EﬁéfﬂéidQEsEBGVXQGHH”bﬂﬁﬂps

" s returned to ! e return plpe 157 and recycled for reuse.
The water suppld£qHeO dni®@ 139 produces a vacuum by the circulation of water

.fX“J admittedftheréto. The water.within the pump_is forced out
10 from its outlet in the form of water drops along with .
compressed air owing to internal disturbanée of cirdulating
water, so that ﬁater must be supplied to the pﬁmp at all
times during operation. Further in order to prevent the
fise of the temperature of'watér injthe pump,.there is a
15 need to discharge watef from the bﬁtlet:at a constant rate
and replenish the ﬁump with waﬁer'at the s;me rate Vié an..
-inlet. Fbr.these purposes, the water in the clean water
tank_140_of the docking trﬁck 6 is circulated ﬁhrough the
vacuum pump units 139 £o.a1ways repienish the vaccum pumps .
20 with wéter in the followihg manner. When the outer plate
.'of the ship 293_is to be attracted fo the suction disk 107,
the arm 101 is swivelled.to.p:ess the disk 107 against the
outer plate, and the water pump 150 is thergafter initiated
into bperation, with_the éléctrqmagnetic valve 153 on the

. 25 water.supply pipe 147 opened at the same time. The water



$--139 not only repl eni shes the vacuum punps but serves also to renove
\ 'eat of conpression and prevent internal 15 | eakage of gas and is
us-o~t6r mechani cal flushing. The vacuum punp units 139 are provided with
two safety devices having the following functions. One of the devi ces
nonitors the output of the flow switch 15456luring the attraction of the
hul | (by the-vacuum mai ntai ned), such that when the flow 20 . rate of water
- suppky drops bel ow the predeternined value, the device stops the punmp units
- 139 %and, at the sane tine, closes the electromagnetic valve 153 and stops

- the punp 150.1imHes, fapk 149 iis seBEcinte BRRARUEMANGLS dafe VR the units
139 due t ] ter fromt t.s 139 to 25 _the tank 140

which s posi TYRISE RUREr dddi-onPBRERG EB° ot STBnothe STAER &2 FEmPESH 5o -

required Lhateds #pLerclaaflKaCHUELPU o Dfod wn%ﬂﬁ%wtd%;;gg@gat on

~contain water 1n a%\gut the specified anount t he evi ce

rel eases the gicti Qe FSlkehkOE16H0M t HReRUthe PH16IRT RO d1Fcachdsh@ amount  of
strain of the disk when an excessive force acts on the hull attracting diNek

107 duri ngy doske degtdrenieied le@l¢X €RESTECUGNI PENP Nui 1S DIVeldd Agikydead! ic
cylinder 96 or on the docking truck 6. At the same tinme; the punp units
139. and t he purgp @ratdost ¢ppedmand ahe fodn odSd«d) the sudtieonad disk

. response to a disk release signal. Wen the docked ship is held‘attracted
'~ to the sucti olrp‘bhagx@ toe @Nl{lheugge;kphet?rmke%tmﬁéuaedram%e When

the vacuum gauge 160 detects that a spec1f1ed vacuum is
~obta1ned, a hull attraction completion signal is emitted.
10 On'fhe'othér'hand; the water discharged frdm the outlets of
| thé-vacuum'pumps is returned;to the'ﬁankll40 via thepreturn
pipe 157 and fécyéled'for'reuse.'.rhe water supplied to the
units 139 not only replenishes-fhe vacuum pumps but serves :
also to remove tbe heat of'compreésion and prevenﬁ internal
15 léakagé of gas and is used for mechanical flushiné; The 'g;)
&acuum pﬁmp units 139 are provided with two safety devices
having the following functions. 'Cne.of the devices monitors
the output of the flow switch"lSQ during ﬁhe éttraction of
the hull (by the vaquum'maintained),-such that when the flow
20 rate of water supply drops below the predeterﬁined value;
the device §tbps-thé'pump units 139 and,. at the samei time,
éioSéS the.electromagnetic &alve'153 and stops the pump 150; 
' The valve 153 is cloéed to-prevenﬁ the drainage of the units
139 due to a reverse flow of water from the units 139 to

25 the tank 140 which is positioned therebelow bwing"to.a siphon



~drive truck-4, horizontal forces act on the forward end of the disk arm
ow ng to the wind pressure acting on the 15 ship, the force of the /
- t.ugboat pushing or towi ng the ship and the force due to the kinetic efr
for stopping the ship in notion. These external forces are divided intb a
hori zontal force which is perpendicular to the truck 6 (perpendicul ar
~horizontal force) and a horizontal force 20 parallel to the truck 6
“(‘paral t®el, horizontal force). Since the center of the horizontal pin 102 at
the base end ofadigdi Skrah@ A0doi SeGROFOX| L€ thatwatRe -sapRoLEMEl as the
hori zontal wheels 35, 36 on the truck 4, the perpendicular horizontal force
_due to the shi prdcuugb pumphitef by beibfabydtiwrd wperatian woathinawhter7 of

- ‘t'he upper 58 track 8 via the swivelling cylinder 96 on the truck 6, the
“truck 6, the triuclabbugnd/2hé&chdyiztine aspedictied 3Bowded: .of Thieeotherkddvice

- Accordingly if the perpendicul ar horizontal force:-is excessively gfeat,
“there is the |inedisasesd thrapuction diskslo7 fgiqm dife duldhpyr Agerstinge.-

TN damaged. T t.this, there is. th dto Limt the f

| E\.ﬂo no GSEZ% er ik amound, RieC sERRLn o ke “HRR MIET AR SHCEESEF ot RREFRr pen.
i i zont al_ f to b . . is. Lipited b
e maxi mm valiE o foe Butl SYEFAEEI 8, 41 (1 fadhia®) Bockal' b 50 Y,

-of the hydra”'?ék%?%?%%?%%c@gsibglf5¥E¥e$ﬁiEKb(éﬂﬂdgﬁyin%ﬁhyd?ﬁﬁ@i&hé§1igder

fexi mum val ue is definite, the naxinumvalue of the perpendicul ar
,thleOﬂta| forom or on the docking truck 6. At the same time, the pump

'i'&y;" _ units 139 and the pump 150 are stopped and the valve 153
B 10 is closed in response to a disk félease signal. | o
When the_docked ship is held attracfed to thé '
suqtion disk 107 of the dockiﬁg trudk 6'conn¢cted Eo_the
‘drive truck 4, horizontal ﬁéfceé_aqﬁ;on thélforward end of
the disk arm 101 owing £o ;hé Qiﬁd p?essure.;cting on the
15 ship, tﬂe'force_of the tugboat pushihg or towing the ship-
and the force dﬁe to the kinetic energy for étopping the
ship in motion. Theselexterhal fqrées are divided into
a horizontal force which is perpendicular to the tfuck 6
(perpendicular horizontal forée) and'a horizontal force
20 parallel to the truck 6 (parallel horizontal force).
Since the center of the horizontal pin 102 at
the base end of the disk arm 101 is épproximately'at the
| same level as the horiZontal-wheels'35, 36 on the truck'4,
the péfpendicular horizontal force due to the_éhip is

25 chiefly borne by the horizontal wheel rails 27 of the upper



§ W th the angle of swivelling of the arm 101" with respect to the

.. Wth reference to Fig.' 26, it is 15 assuned that the | ength of

he_gwm- 101 is | and the torque for swivelling the arm is T. The force P
-actlng on the forward end of the arm 101 perpendicular.thereto is P =T/

~ Further when the swivelling angle of the as81 101 is e, the- 20

: perpend| cul ar hor| zontal force F acting on-the-forward end of the arm 101
- is F,=err] =[err] Wth the hydraulic control system 120 for the truck 6,
. 25 theref ore, the pressure setti ngs for_the el ectromagnetic

. proportional t2AGke S \)’allavé'@elﬂ’lvféé PErcYhindsy i e %‘%rtéqcrlfdlsw 08 |y
troll ed t ] | f X 10 b
T the perpaih dth drendrrshnd“paf Paf B Fr it rf %EQ" 5 e et ni t e
bl. S figcal 3 of

. perm ssibl.e Z%HJEi:ru% 42 tatza%@ogﬁf.ﬁcrﬁge?.f ﬁ@ é(r e Hic Ql%:e ‘ifl%%?;téi ot

- the system 120 detects the sw angl e

- and the out putordddng exzelstdvedyt BQe&{:Ltﬂﬁ@i’é Cl§0l£}§é 0l i k&Y ihobdd thad the o

~.digital input circuit 125. The output signal fromthe angle sensor 123 igy
expresseds by portafdraciofd the trickary, c6deibhtbecoms derdgad loTe pureeehinary

. code by the conversion circuit 126. The control unit 124 has a table

_ havi ng’ st or edthtiser gihengr éssthe seedi hgslimif vikriafdnced dgro not greater

than a permissible value. The maximum value of the perpen-

dicular horiiontai force to be ekerted:on the truck 6, etc.

is limited by the maximum value of the torque for swivelling ~/
10 - the arm 101, i.e. that of the hYdrauiiclpreSSure7of the

swivelling chinder 96. When this maximum value is definite,'

the makimﬁh value of thefperpendicular horirontal force

varies ﬁith.the angle of swivelling of the arm 101 ‘with

'respect to the truck 6. With referehce to Fig;'26,’it is .

15 assumed that. the length of the arm 101 is £ and the torque

for sw1ve111ng the arm is T. The force P actlng on the
forward end of the arm 101 perpendicular ‘thereto is

Further when the ewivellihg angle of the arm 10l is 6, the
20 perpendicular horizontal force F acting on the forward end
of the arm 101 is | 5
F = P.cos &
= (T/¢)-cos 6
"Withlthe hydraulic'control eYStem 120 for the truck 6,

25  therefore, the pressure settings for the electromagnetic



. the two relief valves 121, 122 at the head side and the rod side of the
cyljnder 96 at varying swivelling angles 15 of the arm 101 based on/The >
foregoimg relation. The - pressure settings for the two valves 121, {1 ":}
corresponding to the output of the conversion circuit 126, nanely, thg FD

~angle of ;the arm 101, are individually fedd¥romthe table reference
~circuit 127 to the arithmetic circuit 128. In 20 the table, the pressure
~settifgs are stored in terns of 9-bit pure binary codes as voltage val ues.

©.The tWo output signals (pressyr ti f t he tabl feren ' i
157 are | nd viRRRRASFipmel GRLLAEbYSRVSRAL Hn s AR ShE, SHIERERFOR: fisdy

~.codes in the arithnetic.circuit [ c qgﬂ§ DUt SLOLt he
.-correspondi ng Vﬁ?“@ﬁ‘tlﬁvuf: °ntr8%£§|dr%€$?%%r&;13 | ﬁ%&ﬁgggﬁﬁy%%ﬁg
woutputs are syly egled b0 1@19bakn@pab ol SRV S YPergdhdikalak 68kl sod29,
+.130, which give anéiog signals corresponding to the pressure settings to
~the-amplifiersdBlsorkd2to Ho® ABPLefi €hén l8He de¥imiazs permisSibleuvakués

. cor ponding to the input signals (voltages) to the corresponding relief
cval ves 1215 128-{idd tforeC epecdifioflipe phesanglke swndawyd 23hefeshe FWatemhe
-pressure settings of the two relief valves 121, 122 are individual

. control | ed accoz@lidereatst heswwigeLling annglte ?f tthe Ann 101, aki edlibimegpe
result that the oil pressures in the tw ojl chanbers 115, 116 of .the,
.cylinder 96 doanﬁnthﬁaﬂﬂifuﬁhélﬁﬂéés&Fege?otQWFQﬁl?4&£Hﬂﬁ§ﬁ&s°??f?°i2§néFe

'set. Even whe h _ :
T . {Eé §3§“¥Réaéy§ital input circuit 125. The output signal
o\ ' '

'from the angle sensor 123 is expressed by-a reflected
10 binary code and is converted to a pure binary code by the
conversion circuit 126.  The control unit 124 has a table
havihg stored therein pressﬁre settings individually fbr
the two relief valves 121, 122-at the'h;ad side and thé
rod side of the cylinder 96 at'varying'swivelling angles
15 -of the arm 101 based on the foregoing relation. The
pressure settings for ihe tWo-ﬁalves 121, 122 corresponding
to the ouﬁput of the.conﬁeréion circuit 126; namely, the
Coa - angle of ;the arm lOl;.are individually fed from the table
reference circuit 127 to the arithmetic.circuit 128. 1In
20 the table, the pressure settings are stored in terms of
- '9~bit pure binary codes as Volfage values. The two Sutput_
signals (pressure settings)-from the table reference
circuit 127 are individually multiplied bf 8 and converted
to l2-bit pure binary codes in the érithmetic circuit 128,

25 which feeds the outputs to the corresponding analog output



\LO1 varies, accordingly, the perpendicular horizon- tal force on
iﬁg}*nd is limted to not greater than 15 t he predeterm ned
.pernmissi-bl e val ue. Wen the swivelling angle of the arm 101 is [err], the
~ swivel ling torque of the arm 101 for bearing the rectangul ar horizontal
~.force is indefinite, so that the use of theéthydraulic control system 120 is
. restricted. The parallel horizontal force acting onthe 20 -truck 6, etc.

' .is lipited to not greater than a permissible value by linmting the running

- .nmove the armvertically.” Wth the docking truck 6 hol

- f s“of the drive units 34 the.dri truck 4. The shi i t hi.n t he dock

0 8 thj eot e AR 1a%, 1aD AR H S 1 QUSRI A SHIGOREE 1o

~.variati 25 . 1.he.wat ek | e - i n.jis At tad to. t '
g Loet on G & HitRrAhSlok UBhuerdlGh, P kit MU 10030, | AnklR

svertical forceiafd andlcgheibAkler dofPdsSbndiiey adN chll gﬂfg%{ﬁﬁfgogﬁﬁskﬁags to

i i .
Jattracted to ides the athpik£ieZs 1B, 01821 s BuwpdmpeXifidns 131, ha3kepdssi |
“#chanmber 133 of the cylinder 103 so as to lift the disk at all tines. N
. "Furt her nor®e, thwerrentspcessespondindetehtindeinti83 sigyrnedts Wywolltagesl)i ef val ve
2138 to a pressure (lifting pressure)_ for supporting the arm 101 and di sk
1107 agai nst t @ §heyicoyrgependdng ae%hﬁﬁ"@f‘é%%ulr?eh(al&% fiogn&hepFessged) .
-‘Consequently the suction disk 107, noves. up apd down f Ilowﬁh%'the upward or
downward or | {9 tH, BREACUSE BRECHIST SRRFSRTI OLY the @festure settings

- of the two relief valves 121, 122 are individually controlled _
according to the swivelling angle of the arm 101, with ~/
10 the result that the 0il pressures in the two oil chambers
| 115, 116 of the cylinder 96 do not exceed the'preésures to
which the valves 121, 122 are set. Even When.the.angle of
the'a;m IOi v;ries, accordinély, the perpendicular ho:izonJ
tal force on the arm end is limited to not greater :than
15 the predetermined permissible-valﬁe. _When the swivelling  \‘)
‘angle of the arm 101 is 90°, the swivelling torquéiof the arm
101 for bearing the rectanéular horizontal force is indefinite,
-sb.that the use of the hydraulic coﬁtrol system. 120 is - 1~;
restricted. The:parallél horiéontal force acting on the
20 truck 6, étc. is limited to not greater than a permissiblé
'value by.limiting the running force of the drive units 34
on the drive  truck 4. o |
The ship within the dock. 1l is subjected to upward
o:.ddeward movement, rolling or pitching due to variations

25 of the water level. ' When such a ship is attracted to the



hull. At this tinme, the portion of the inclining hydraulic cylinder 103
connected to the swivel post 94 is nerely 15 subjected to a small fq
correspdndi ng to the additional pressure. Accordingly the force acting
bet ween*the horizon- tal wheel 93 and the mwail 32 of the lower track §
smal | . Further because the center of the horizontal pin 102 at the base
of the arm 101 is approxinmately at the sane |evel 20 as the horizontal
wheel s ‘of the drive truck 4, the perpen- dicular horizontal force due to
“the ship.is bosHetipnt Béskol 97 oof drhetteaick: & coppegtedhtouphperdrierk 8.

Thus, even if a rpendlcular hori zontal force acts outmardl of _t he dock,
the force acti *g UG8t feet YRELHTAT z‘%ﬂﬁ‘?ﬂ ARk PR Shgn fogward e Tle‘gf o the

truck 6 and th%rrahbngg BIEQ ce ucetfh%mgéa%és S%ﬁmig§+ic?%f§ q? ached

these features s p e nunb

~to the leg 90 ghe htaskiﬁgckr@ckt@ ﬂ@l@dﬁgsr@Jé stigchetborelareanikd o use a

‘smal ¥ rail for the lower“track 9. The Horizontal wheel 5 onthe |leg
90 i‘s~urged i naaswi 1.6¢}i ERel anz\/rwmugpnlsdowasvedoagaenﬁéaamll a¢Handoerof
‘t'he I ower track 9 (outward of the dock), by the falling nonent of the truck
6 itself whichlast sofothactyhinddie e per tticod ifhethef diskaatl gl bft dnfess.
dock. It is urged in the sane direction by the additional 10 pressure of
t-he cylinder 1853rgheampradythe Rk Premauriseinashgesbpmber hbdvis 3¢t by

“perpendi cul ar horizontal force due to the ship is_.barne by the horizontal
rails 27 of théhe relief valve 138 to a pressure (lifting zressure for

y\w: supporting the arm 101 and dlsk 107 agalnst the gravity plus
: 10 a small pressure (addltlonal pressure)._ Consequently the
suction disk 107 moves up and down-fellowiﬁg the upward or
" downward er like movement of the hull and wiil not 1lift the
hull. At this time; the portion of the inclining hydraulic
cylinde; 103_connected to }he swivel posé §4 is_merely
15 subjected to a small ,fofce corresponding to the edditional
v Qressure; Accordingly fhe force_acﬁihg between the horizon-
tal'wheel 93 and the rail 32 of the lower track 9 is small.
Further because the cente? of.the_hofizontai pin 102 af the
base end of the arm 101 is epproximately at the same level
20 ~ as the horizontal Qheels of the drive truck 4, the'perpen—.
" dicular horizontal force due to the ship is borne by the
horizontal wheel rail 27 of the upper track 8. Thus, even
if a perpendicular horizontel force'acts eutwardly of the
dock,  the force acting between the herizontai wheel 93 on

25 the leg 90 of the truck 6 and the rail 32 of the lower



Mack 8 chiefly via the horizontal wheels 35, 36 of the truck 4, so

2h when a perpendi cul ar horizontal 15 force acts outward of the
doCR<-IHere is little or no force which acts.to nove the horizontal whee
93-onfthe leg 90 away fromthe lower track rail 32. Thus the wheel 93 is
al ways urged into pressing contact with the2rail 32 despite the action of
external force on the truck. This elimnates 20 the need to provide on

t he lomer portion of the leg 90 a horlzontal wheel or the like for holding
t he ‘wheel in contact with the |ower track 9, consequently making it

possible to §Fﬁﬁﬁlﬁyl§hémﬁéb Io§%$aﬁﬁﬁt9§nFQﬂﬁFtqﬁ9qq5ﬁ§r1Fr&ékp95ﬁhble
t t th di f d

63" To Lhe ohits’ RedpnEhs, MERECR VT siretY SR G R " B hshor °Fr ek

8 chiefly bygpay cof thet?%{cz@”t@o yheel so3h1 3 ?&%r@%&\,\ﬁkﬁu%?)éseg(s

consi der ably great orce acts on the mount portions o eel

on the drive J Ghak15-ai4, £8R0chi Bodd¥ CErddk drl | BILhokd Zoheal ! uﬁléei} 93 -
through the housing 48, liners 61 and stoppers 54, 56. Si nce these
menbers & e ioh kheeikq- bactscangedt i d hdisadt idimdn, wth}j.Ehmilunﬁ.sppi'ésﬁé& o‘r“
t he wheel s. 35, 36 withstand the great force. The housing 48, which has the
wheel s 35, 3@gatinsthebet haibt 32 49 thé slowemdinatk @ t(mlmwamdkot the t hat

the parts are easy to assenble with high accuracy. After the ship has been
conpl etel y ,ﬁgpgppeay|§he falling moment of the truck 6 itself which

acts to incline-the upper portion thereof inwardly of the
dock. It is urged in the same ‘direction by the'additionalf | kwj
10 pressure of the-cylinder 103 as elreed§'stated.e'Further ' |
as described above, the perpendicular ‘horizontal force due
to the ship is borne by. the horizontal rails 27 of the
~upper track 8 chiefly via the horizontal wheels 35, 36 of
the truck 4,-so that even.when a perpendicular horizontal
15 force acts outward of the dock,_there'is little or no force_ -
which acts to move the horizontal Wheel 93 on the leg 90 ~
away from the lower ‘track rail 32. Thus the wheel 93 is
always urged into pressing contact_withrthe rail 32 despite
“the action of external force on the truck. This eliminates
20'_ the need to provide.on thellower'portionlof the leg 90 a
horizontal wheel or .the likelfor holding_the wheel in
contact with the lower track 9, consequently'meking_it
possible to simplify the leg_louer.portion and thellower
track 9 in construction. L

25 ~ Because the perpendicular horizontal force due



pl ace, The-docking truck 6 is separated fromthe drive truck 4 and stowed.
on the bases 263, 264 as described, permtting 15 the trucks 4 and 5 pgnly¥\
to run. ~4sing surface treating devices for the truck 5, the hull surf ck‘
i's first. washed with pressurized water to renove salt and deposits, theg

corroded portions are blasted and finally tRé hull surface is coated. T
. the hull surface is treated by a sequence of opera- 20 tions (see Fig. 1
(b)). #hen the ship is to be haul ed out of the dock thereafter a procedure
reverse to the, 8beyg g-lgloge{é Y4Bk by R iBrbohls1 PkseN! £ £06Ki 70 o the

e

- appar at us wher § Ki'ng 6 I'S connected to the drlve truck 4, 25
'ships can be dggked WLiHPU oSid A KhOWWAG WiET BneOREriddtkal witedlne 35, 36
_operation can be carried out autonatlcally Thi s assures savings in |abor
and i nproved sgketle dBPe@USEudHIa,dld Censidekallgndréae Sordacactts eating
truck 5 only are driven for surface treating work with the docking truck 6
renoved from 5Sthet heutt ypdriionsheof r kble heaBiscBSi 5365@@ the qlreiite \Eruckan
be bperated at a reduced cost, hence econonical . Further the running
drive unit$§ 344arangrhigietorse tife dalilvered &R KhSnF’y"‘l‘é]ﬁd‘1 a‘i-ferc?ﬂﬁh Fd¢nt ed

on the truck 5 or 6, hence, al so egon cal. 10 h the
docki ng truckshBusiBI d3int LHRSRHF ¢ ﬁiﬁl?tgpﬁsrﬁaﬁﬁs 36 of §+ﬁ9%

according to them£8£§9§1':é‘9 enP cde rt%ntf’aceh%oh'tggléswgtﬂae\fagﬁ Syl dq._qleon one

si de mall

L mount portions of the wheels 35, 36 withstand the great force.
-';\“j The housing 48, which has the wheels 35, 36 attached thereto,
iO is.attached to the truck 4, so that the parts are easy to
assemble with high accuracy.
After the Shlp has been completely lnstalled in
place, the docking truck 6 is separated from the’ drlve truck
4 and stowed on the bases 263, 264 as deserlbed, permlttlng
15 the trucks 4 and 5 only to run. Usihg surface treating
devices for the truck 5, the hull surface is first washed with
pressurized water to remove salt and deposits, the corroded
L portions are blasted and finally the hull surface is coated.
~ " Thus, the hull surface is.treated by a sequehce of opera-
20 tions (see Fig. 1 (b))
| When the Shlp is to be hauled out of the dock
thereafter, a procedure reverse to the above is performed.
With use of the present docking apparatus wherein

the decking truck 6 is connected to the drive -truck 4,

25 ships can be docked without using a .towing wire rope, and



. . Furthernore, although two trucks 6 are nounted on each side warf |

4 y one truck 6 may be provided on the side wall 2. -65 - Cainms 1.
A flock a side wall. of which is provided with an upper track installed on:
a substantially horizontal surface at an upper portion of the side wall and
ext endi ng substantially horizontally alonggghe side wall, and with a |.ower
track installed on a | ower portion of-the side wall and extending

- substantially in parallel with the upper track, an apparatus. for hauling a
shi p-ihto and out of the dock conprising a drive truck adapted to run on
the upper tradle apeatiinoe canchei ngrriedkowtvawpratiddllyur f Sbd st restirng
device-and bridgi ng the _space between the upper track and the.|ower track,
the end of tHEaERIade LeLeri Agdt F-’EIER°Y5%¢n@‘?&%ect%?ac“@eoﬁ@eeﬁd’l&e t he

cdrive truck at.all times _so that the trucks are rotatahle relative tq each
other about PR ATIRS SEPEREE tERFELIR RIS PiMb A6 TLVER JOT

hori zont al ax] t. ri I M pRel;. Sy i - -
nonr ot at abl e)gr e %tclevé-'q{;tgtgg h%éfl‘%de‘tflbgﬁgﬁ?gaﬁgéﬁilﬂs??&b%%rﬁf ;i%?“o?/’g rga?gﬁ‘lel L 5
the uppers tragle 3Rdia 4J0eheNdrhErCl, CORIEKRT 8D! Esd® HUarRANAbLanf bam t he
drive truck and having a retractable hull suction disk, the docking truck
bei ng connectspdratied tate asird@uebdt Besty | Néndé Usdondhidall.ac guritherdoeket 0
- bridge the space S ' Lo

running drive units 34 are provided on the drive truck 4 only

A

and are not mounted. on the truck 5 or 6, hence also

economical. ~
10  Although the docking trucks 6 are mounted on the
both side walls 2 of the dock 1 accdrdinglto'the foregoing
-éhbodiment,'the tfucks GIﬁéy bé'providéd on one side.wall
Zﬁonly."Furthermofe} although tWo'trucks.6raré mounted on
each sid& wall 2, only one truck 6 méy.be provided on the
 .side wﬁll 2; ' L :". - .. o s



between"the drive truck and the |ower track, the drive truck al one being " ™.

prowvided with running drive neans. * C ﬁﬂl ﬂl 2. L
Appar atds as defined in .claiml, wherein the rur“"ll!"ml I“H u | cony &S,
a framg attached to the drive truck so as to be rotatabl e"about” a-
‘'substantially horizontal axi.s substanti-aléPPy-at right angles with t prfer
track, two vertical drive wheels nounted on the franme and spaced.apart from
“.each other by a small distance. longitudinally of the upper track and
coupled to eacE!other;, and two prinme novers nounted on the franme and :
connected to t ertical drive wheels individually. 3. Appar atus as
defined in claiml or 2, wherein the drive truck is provided at each of two
-portions thereof with at |east -one vertical wheel placed on the upper side
~of the upper thack apg aiddciata | £asd axa A ivkarhali swpeehsded w@phagh with
" opposite sides of the upper track, the surface treating truck having at
-Feast one vertupperwheetk nbDngt €1 exdh @ U Eudrs tpomttiadlyt heréabnéadl pl aced on .
t he~spper side of the upper track., at |east two upper horizon- tal wheels
~mount ed on an sppéaceoati am ypre eqiodnidn rofcdie tsdcie. wialR eppgosiktendings of
- the upper track and at |east one |ower horizontal wheel nounted on_a |ower
“portion thereofubabanhigbhy eIrigamtably Aleng 4be ghdenyaldwepndr uékh ehe
okl g ek b A%k fhek eshs STFe Ul 2T e h5 5 TR B o8ne" s 20k OUE Ly

and extending substantiélly in parallel with the upper

"\“J tfack, an apparatus Fﬁr hauling a shih into.and out df thé

' dock'combrising a driye.tfuck aaapted.to run on.fhe hpper
frack, a surface treating trhck-héving a hull surface
treating device ﬁnd bridging the space.betWeen thg ;ppef
track and the. lower track,'tﬁe end.of the Sqrfaéeffreétigg
truck being conneéted to one end of theldriVe truck af.all
times so that the trucks are;rbtatable ﬁelative to each
éthér aboutla substantially vertical axis and abbut a sub-
-stantially horizontal axis at right_angles'with the upper
track.but substantially nonrotatable relative to each
other abou£ an axis_substantially parallel tq the upper
track, and a ddcking-truck-éonnectable to énd éeparable
From:the drive truck and having'a retractﬁblg Hull.suction
disk, thé qockiﬁg_truck being connectable_to fhe'side of
.the drive truck which féces the dqgk to bridgé the space

between the drive truck and the lower track, the drive

truck alone being provided with running drive means.



ygt m 3, wherein said at |east two horizontal wheels of the drive truck
. - ct with opposite sides of the upper track
horlzontal wheel housing, and a plurality of stoppe o the
bottomof the drive truck, the housing bei#g- secure mﬂalugijﬁﬁ!ﬂf t he
drive truck with a liner |nterposed therebetmeen

- provided bet ween the housing and the stoppers. 5. . Apparatus as deflned
i.n any of the preceding clains, wherein the huII suction disk of the
docklng truck2i.s ofApheraauauﬁ$t99élnaﬁdlmh@lﬁbkklfmrhﬁnﬂﬂo mm§a§“nﬂﬂmﬂn
punp for the hull suction disk and is _provided in its structure wWith a

~clean water  t 88kVEoPePAE GIRREHEPENP. FBHaME a%&ﬁ)%ﬁ%ﬂufs“a"sh‘t‘jequieré*d tlrrﬂ‘%ny of
th di | t t k ed t |
L e e T P T S S e

hvable apou 25 L8CEBAEREERRL[LEETEGAE AR OLILSEN Ble Nile S WERUOLE! 0

Hhe side face of the | ower track. -67 - 4. Appafatus as defifded

connected to thg farward1eadiQt HREe B & 86d oh DEnODE il d i tgdatc%bi e. 7.

- Apparatus as defined in any of the preceding clainms, wherein the docking
truck has a cepaeetirRgmpkatR exhendbyga small distance longitudinally

of the upper track and coupled to each other, and ‘twe
prime movers mounted on the frame and connected to the two

vertical drive whéels individually.

3. Apparatus as defined in-claim 1 or 2, wherein'the
dr1ve truck is provided at each of two portions thereof'
w1th ‘at least one vertlcal wheel placed on the upper 31de

of the upper track and with at least two horizontal wheels"

surface treating truck having aé leaet bne'vertical wheel
mounted on an upper portion thereof and placed on the -
upper side of the upper track, at least two upper herizop-
tal wheels mounted,on.anluppertportion thereof and in pon;
tact . with opposite sidee of the upper treck_and'at least
one lower horizontal wheel meunted'oﬁ a lower pertion
thereof and iﬁ.éontact'with the 'side face of the lowef
track, the docking truck heving at least qee herizontaii
‘wheel mounted on a lower portion thereof and in contact

with the side'Face of the lqwer track.

-

("

T

" 'in contact with opposite sides of the upper track, the \,}

A2

e — e - .



has_.a. connecting pl ate extending substantially ho

t he - dogk\for supporting the con- necting.plate of t ' uc ead
of thefconnecting plates being formed with a conne (ﬂ I uu ” cki N
“truck béing provided with a connecting prnédpwar dl vabl e

-and insertable through the connecting bores, the connecting plate of the
.docki ng truck having a vertically. novable Iifting pin for raising the

docking truck relatiy, taorat hest ddrl g%lff}nlé%klgyﬁg%ng |Q$929{§s§éﬂg nt act

_with the connecting p e truck us as ined in
-any of the precgd g @'mlm &l 'ihhteIEQsdQ‘?ktﬁbdﬁrWéltP@ékSi@V\éMJ@@es

‘at lower por- tion's thereof for supporting the docking truck and stow ng
brackets di sposgttmbprdite diaisN@ anes uppdrN8yabyd arsURSLREd 2dn Va
wvertical connecting bore, and the docking truck has.a vertically novable
stowing pin |nsﬁmtf&ﬂnialunhddﬂahnmmaagulagdbaralotaéath of shepmeaskmns 0.
Apparatus for hauling a ship into and out of a dock ‘substantially as
herelnbefore degfeadiat ia Hheeoartdege offo thee dad¥enpangkngt e hw weng

being secured to the bottom of the drive truck with.a

68 - Substantially horizontally inward of the dock, and the drive truckE*

liner interposed therebetween, liners being Fiiedly

provided between the housing and the stoppers.

5. .'Apparatus as défined in éﬁy of the pfecediﬁg claims,
wherein tﬁe hull suction-disk of the docking tfuck is of
the vacuum type, and the docking truck ﬁas a vacuum pump
for the hill suction disk and is provided in its-structure

with a clean water tank for the vacuum pump.

6. Apparatus és defined in any of thé pﬁecedihg claims,
wherein the'docking truck is provided with a.swivel post'
swivellable about a substantially veftical a*is'by a

B hydraullc cyllnder and a suction disk arm connected to the
sw1vel post and piveotally movable about a substantlally
horizontal axis, the hull suction dxsk_belng.connected to

T : " the forward end of the arm so as to be optionally

tiltable.

7. Apparatus as defined in any of the preceding claims,

wherein the docking truck has a connecting plate extending



&)
T

:substantlally horizontally inward of the dock, and the
drlve truck has a connectlng plate extendlng substantlally

'horizontally putwardly of the dock for supporting the con-

necting plate of the docking truck, each of the connecting L;;ﬁ¥?
plates being'formed With'a-connecting'bore,_the'docking o s
truck being provided Qith:a connecting pin-upwérdly or
dpwnwéfdly'mOVable'and insertable through théjéonnectiﬁg

bores, the connecting blate of the docking'truck'haVihg'a L;}

vertically movable lifting pin for ;aiSing”the docking
truck relative to the drive truck by coming into. pressing

.contact with the connecting plate of.thé drive truck.

8. Apparatus as defined iﬁ?any oflthe préceding blaihs,'
‘wherein the dock-side wall has.étowing bééeé at lower por-
tlons thereof for supportlng the dccklng truck and stow1ng : ;‘j
brackets dlsposed above the stow1ng bases and having a |
substantlally vertical connectlng bore, and the docklng
truck has a vertically_movable stowing pln.lnsertable lnto

the connébtihg bore of each of the brackets.

9. ' Apparatus for hauling a ship into and out of a dock

substahtialiy as hefeinbefore-dgscfibed with reference to

i

the accompanying drawings.




