LI ENMAHE TR RAH

MEFY. 57000DWT s s
fES-. HTO088

fit
Hl

T
I

e 8 S FH A AR AT BR 2 ]

NANTONG MASADA SHIP MACHINERY CO., LTD



1. PS>
73 (U3) dAEHINLEE
73 (U3) AEhlipLIe pe 2 e R 1A
73 (U3) AGHINURKES ) K]
147kN RIHLE B A
14TKN R VH S i e 222 R B
147kN RIASAEEESZ ) K
IEHERTE

2« WEHES
73 (U3) A HiALH s 2 K]
73 (U3) A& LR,
147KN FRVH S0 S5 2 ]
147KN RIH L 220 K]
160 = AME R
s ik A B RST B
el MY R K

3. HLERESY
73 (U3) HEHNIEHIFEINEE
73 (U3) ZH G Al LA il 45 i s i 2 ]
73 (U3) HEmilfEtIAa L & INE K
147kN RIHSEFEHIARSME K]
TATKN Z8VH S 4 il A rh s i 2 I
147kN NG IR H & A B



4, FHBEHFH
B AL 1 B
YOS, S AT 15 B A
A5 ) 1A FH i ) 45

5. &, THEEH®

6. HEEMHE



00 - 81T - L2507

~6550
1041 1280 1339
101 940 725 5517 940 725 614
|
H 649 1100
350 JH 7 350
Fm any 7 o 1] i
= P —_— 500
o | 7 flﬁ |
: b sl T m SIBEE E
m -t Ny =t =20 E
! 7 f f
%‘% L rml[ 1] gt

986

1003.2

‘Hu—'

~ 4076

~2170

1288

:oy

30

Bl Windlass parts

HEHLSUE XGEE Working load X speed 253kNX 9m/min
Fif§EEfE Chain dia. 073
HHIER Calculation Dia. 2929mn

FHb[PI#5% S Speed of main shaft 3. 08rpm

T Type

VRH2-3150-9-PPV

51k Motor

BETCGH Range of speed

Tlrpm

B4 Winch parts

BB X HE Drum working load X speed| 147kNX 15/45m/min
o7 A* e LA BRA%E Drum capacity 264X 220m
EE Vil Details of the hawsepipe head HERER Calculation Dia, 2524mm (35— )
: R150 - THEE R Speed of main shaft 9.11/27. 34rpn
= Al 58 Hawser drum working load 118kN
, . .
D460 RIERAA%E Havser drum capacity 6 turns
D540
, %5 Type MRH2-3150-9-PPV
15 Motor P
HESE Range of speed 54/163rpn
| ) D734 A4H B AL R
EE: A NARL, A5 R E A 120 5 H _mm Nantong Nasada Ship Machinery Co., Ltd
Note: This diagram is for the right side version , - 0T Conbined Windlass SR
: : : . . : arks | Num. Signature aie .
and the left side version is symmetrically arranged with it. E= % S T A W R General Drawing
R 7 w% Marks e1ght cale
9 -Lilllg | 1:40 22571 - 118 - 00
ity — Lo
Craft Approve Total Page he Page




2000 - 81T - L7877

295 295
22 37,22 HEK)D 22 37,22
4x D45 (248
Z@M Ewﬁw% < Al = 10 x @45 (M42824)
L0, 2 il 4 3 | - ,
H ynz/: = 850 2 e i, e Ly |
= o , NENEIE STRTS
= ] RV P o AL A8, smgnsia =L 1 IS o SN
T ® 5| 4x 038 (M36HB) 40 - 10| 2 X2
| 2 885, #EAEIB0N.0 12
zlglel B P N = e I
=S| oo , = o © oo |
40 S 2 Wz 2 40
= I m_ ST~ iR g SIER—) (0TS m_ 5o ity
St o1 502 _ ~ B & — -
M?ﬂ\ﬂ | = - = ) oo 4xM0_ | = TSJISL
45| 1701 45 3z e =|s S U
260 _ = = s 5757%00 =
= -| = —— |- = = H -
s 7 %\7/ Z e (T
= //fb\ T4 220 75| [170] |45
= 0 = ;\.V/Wm\ o loano 300 [135] 260
1205 1665
f EARN
o H% 0 9 _ ¢
=
8 B RIS o o |8
45| [1fe=330 eto (] 1fol] lss
1 = I ,
- s | o & ANAEIRE, 415 AERH.
S 130 1110 17 zoan This diagram 1s for the right side version,
B LTl and the left side version is symmetrically arranged with it.
F & &
n H A AR A E
B @3»@\/ _mmw_ﬂ‘_; Nantong Masada ship machinery Co., Ltd
> F i
— OT3 Combine Windlass ﬁ@wiﬁ@
KW KR T TF k% R Base Installation
m wmwm fgm wam_w Pl Marks eight Scale
5% S ; ﬂg 22577 - 118 - 00DZ
S: %32% Total &,ﬁ m_o wmmm




T
=4

=

e == |
AR AR
i ’ | X I -
\l‘T‘\lxm%x M/..M AW‘ 'S
4
H %: N w 12 ) co0r | VERTICAL ORTZONTAL ORTZONTAL SIDE
% | 11 1) @W FORCES (kM)-Z | FORCES (k\)-X | FORCES (k¥)-Y
, ik i3 ﬁ, oo 1 259 -181 -263
—T - = | GE— - § S ) 335 826 -1052
S e | 3 132 -826 789
| ; ; |
| 7 7 4 28 -181 X
10 0 W% 6 5 360 235 526
] 6 217 370 526
XA 7 91 370 %
el T ‘9 g 346 370 789
MT 4 &m 9 1189 370 -1052
RS Ao 10 210 370 -263
A rj@& ,jﬂ 11 189 X X
12 189 % X
i
e 8 AL RN
\Lﬂ @ Q wwm\m/wmm N_&‘_L Nantong Masada w:c Machinery Co., Ltd
, iuﬂ mﬂ i) TEET T | L7 mocam:% 22@ Diagram
’ i 1 |4 225IT - 118 - 00SL
Hsaw %g% Total &,ﬁ m_o wwmm




~ 5080
2076 1665 1339
937 1139 125 940 725 614
1100 1100
350 350
T T 500
7 <
i B BEEI= RN S
& & ﬁ
| -
—= ~eerp
BREOCHE Drun working loadX speed|  147kNX 15/45m/min
. @ﬁ HRAA%E Drum capacity 264 X 220m
2 m ”ﬁE ”ﬁé I Calculation Dia, 2524mm (% — )
ﬁ % i Wi FhnlEE Speed of main shaft 9.11/27. 34rpm
(] m u‘ -
u P = mﬁ uxﬁ% - = = ‘ O T - G Hawser drum working load 118kN
Jis4 \\. A 1 R nll L] L] =1 M2 ke = .
T A ?WF e H & H BB A% E Hawser drum capacity 6 turns
T oa e oo
oL T8 Type MRH2-3150-9-PPV
¥ K LA | | 51k Motor S
@v ﬂ E WG Range of speed 54/163rpm
R
HREES
¥ A PN oy B B E A A R
K& LR Nﬁ&ﬂﬁv MNE_ Jﬁm@ﬁ@ ‘ﬁumo . . T:wz \% \m wvn% Nantong Masada Ship Machinery Co., Ltd
ol & Note: This diagram is for the right Side version , 147kN Mooring Winch T
and the teft side version is symmetrically arranged with it. Ee A ] FEaR? | il [ 50 D
m wﬁ c%wmswm Wa wﬁ %mmmmum @wﬁ@ﬁwﬁ %@QM m\wg_@ @@D@HQH UH@SHDW
) T % L9 :
\ Tl | B L ST - 117 - 00
wooov :“ H‘N HS% m_wm:ng Total &mm m_@ Ema




2000 = LTT = LZ5+T

=E
25|

>3
e

il
2009, 11,17

=
V=
=
=
1123
=1

6 x D45 (H2E1) 1370 22
8,84, #7000 70 37 22
o e = i EAERD
_ & & = § x 45 (14242 12) : : = Eok é ﬁ
~ 6.8, HERELI A LR g
/J \Ji N N
0 |7 : * = y /| .
= | = | N ! = g
e | o || 10
§ : : S B T | g g s
z | | R
I | 0 | 0
* | ]
2 21, =
= & o ==t = =
S 60 S 45 5% 45
= —
45
R IMAENIRE, £S5 R E R,

Note: This diagram is for the right side version
and the left side version 1s symmetrically arranged with it.

AT AR A R

Nantong Masada Ship Machinery Co., Ltd

REZRR AR

Base Installation

\ N
4TkNA 5 %
| 147kN Mooring Winch
EAX 3 g 4
\rwgm__ﬁ = (wmwm:i Date S _
Ei mmém § hzmﬁ . ww%m m\mgmg
7 o 15
::rmg -~ E i 3 i
Tt &TO% Total Page The Page

24517 -117-00DZ




1500 = LTT = L7597

~ 5080

T
=4
==
-
v
i
=i

R

HEE&EE

)

g

S

il
2009, 11, 17

VA | L
-t - - _Hedl g iz N
! 7
_—— s ==
1 q roo7 | VERTICAL HORTZONTAL HORTZONTAL SIDE
1l 5 ) %j@ 3 FORCES (kN)-Z | FORCES (kKN-X | FORCES (k)-¥
SRR %Mr | E\E\ﬁ 1 7 -162 X
+— | 9| o ) 189 ~254 X
| B + 3 175 ~235 %
. . Pa . L _ 4 175 235 X
| | 5 189 254 X
ﬂ | X H + 6 7 16 X
i £ | == : x x x
| . g 4 8 189 X X
ﬁw H\W 9 189 X P
0
\ \ 5 M =
s BB E A AR R A
T:wz\% \m wvm% Nantong Masada Ship Machinery Co., Ltd
TN IAEE TR L37kN z_oo::m vinch ﬁ@wg @
fui | B | A TERE g 0 [ i | Foundation Force Diagram
hec “Sign
) m 1 LB 4577117 - 008L
Ha;mm &T%ﬁ Total wwmm@ m& wmmo




&
RN

3 ] A_L M‘
/25
BB CEH | L6 150
SPOT WELDING
(THREE POINTS) 57

/]

.
65
75

25

25
230
270

B3 £A
]% @ RIGHT TYPE LEFT TYPE -l _»I_I 21
L7

=

R

BE: L8, A R16fH/

HEEE 5
02358 B A A
Nantong Masada Ship Machinery Co., Ltd

%231

H
L
T AR EAXET | £ % | 03
ﬁrﬁs %um& ERé%ar;n{e ﬁ;.v # Esignat?ﬁre Dafﬁﬂ St 1
%t Tk B# i E § koA
E] ﬁﬂ D%_slgn;:? S}_\andag PH. Marks “eigh% Scale O p p e r
/) heck ﬁSignﬂ .
7 B 1:6
\"erifiid T z - =
i N X n
Icmfil A*étprovje&d Total Page l%he Page




&
RN

25 8
\/ 125
s ! _
/ 2 " !40 135 ‘ 7

‘
|
65
75

te Ed0 ]
s’%ﬁ#ﬁfnma 32.33
— ' 373 -
(THREE PONTS) L ———= S
AFTER INSTALLATION
—T \mD |
[T hl 2V v m m é
B TR W \iﬁ>
(I 1 w o [
14 g ~
e L8 || 227

) ER

RIGHT TYPE LEFT TYPE

i

BE: AL BRI, KUEHE

v o
K B &
¥, ey N =
(2358 T AL TR
3 f%i Nantong Masada Ship Machinery Co., Ltd
= Y
ﬁlﬁ% j—#un?( Ekzla%em% # &S%natie El])alﬁéj S:‘[J;—)f)%er 2
- e IR £ 8 [ & i
il SR, IR
W :
Verified — —
ICraf;i A*lgtpmvg To%a l P? ge l%he Paz\e




S / 8
12.5
3I A-L 20 A S
FEERE s 2 P
KR CR
(STPHORTEE\/ EE?N@@) 32.33
AFTER INSTALLATION i | ——|—|<£ Q
=
T — S \D = =
o
ERNi: g w QS\ |
()
25 ~
; " " 15,67 | s
—E] @ RIGHT TYPE LEFT TYPE
%
MOTW
(2358 B R AL A R
3 ? Nantong Masada Ship Machinery Co., Ltd
\—‘L \
M,;rliE N‘Uﬂl. Ekzla%e ﬁ;.% S%natie Ell)atﬁg JJ::J}E}L){:B
E] ﬁﬂ Dgsign% S@é%dié . PﬁMaﬁs ‘ %eigh—% t%caleU Stopper 3
Icmfiz A*lgtpmvg To%a l Pg ge %16 Paz\e




V-120L5

STARBORD SIDE] WINDLASS/MOORING WINCH_ZAsHl/&%

[PORT SIDE) WINDLASS/MOORING WINCH Z&il/ %%

CAPABILITY (CO #HRRA___ 753KN x In/min CAPABILITY [COI BREERA_ 253KN x In/min PIPING R#
CAPABILITY (HD) BRBA__ 161/KN x15/45m/min CAPABILITY [HD) BREA__ 161/KN x15/45m/min a
HYDHOTOR REZE MRHL-3151-9-PPV-MCLOS HYDHOTOR REZ MRHL-3150-9-PPV+HCROS = HARESSIELNEAKER | 206 o | STSSTD,Sh16) e st
PRESSURE THEX 15.0/16.0MPa PRESSURE THEA 15.0/16.0MPa L | 1OV PRESSRELNE BERA | 1.0 WPo_| STPG370,Schd0 enmia 52ms
DELIVERY Wi 233/180L/MIN DELIVERY 7l 233/180LMIN _LL | LoV RESSIREERER | 0.1 MPo | SCP
—<—| REDUCER RA#EX SUPPLID BY THE SHPYARD 47 Rk
FOR GROUP
NOTES
I s B I Sy | 1.PIPING MATERIALS ARE TO BE PREPEARED BY SHIP YARD Rl Rk
ﬁ_~ _|--|--|-.ﬂ|--|_ 2,90 ELBOW SHALL BE AVOIDED T0 BE USED AS POSSBLE %0° B, R0 +Hk
_ _ —1 “ 3. PART NUMBER 6-3 STOP VALVES ARE NORMAL (LOSED 6~ 3RER¥R
1 X
L ®n L, v % ,® |
(- T i AUT TENSION PUMP UNIT BSIRA
|
L |
o |4 !
H | ol |
| z |
| _ “
| RS
| L
1 1
]
I _ = | !
R | ®
_ | u“A_U"\h_w_w_. T »ﬂ _ _ WU—100X180FY p
L——— I_w._. —+r—TF= ' ! JZFS—J20FH 2
— = J41H 2
| @s 4 |® _ - _ ® 4WMMBDS5X/F 2
1’Mu| ! 1z) BN | 3WMM10AX /F 2
7, m _ 20 | MeSsmERMTI VAVERBN| ZDR10DP2—5X/210YM | 2
e - -z 28 [pPmGBLO R 2
27 |CHECKVALVE MWW | AJ—HaSOF 1
Al P Naa han 26 |CECKVALVE_ #4W_| DIF—L20H—5 p
i i : - 25 | PRESSURE GAUGE Kb _| YN—63—140 2
OUTDOOR 24 |GAUGEVALVE B [KJF—LBH-S 2
—_ - — - — - — - — - — - — - — - — - — 23 [RALFVAVE 88N | RB1-04F 2
® 22 [FLECTRCMOTOR §8% | 11 kwx4P 440V/60Hz | 2
MV 21 [copuns W 2
Tes T ‘o [ 20 [HDPMP  WEE | GSP2-AOS16AR—AO )
i 10 [WDMOTOR  MBAR | MRH2-3150-8-PPV P
5 | 18| namaLONTRL VALYE #9840 | FDS—OSCRC 2
| & |_ 7 jwcoum W [ HxHYL—4.0-00 1
T M | 6 |CHECKVALVE W | A)—HbSO0F 1
m_ i ! 5 |on TaNk ¥ 15000 1
i _ 4 |0 LEveL SwoH $eWB | YKJD24—600 1
A A @ ¥ 3 [THERMOMETER S | WSSX—411(0—200) 1
@® X 2| 0L LEVEL GAUGE NSNS YWZ—300T 1
= < |11 |sremomus marn ow| £ 5-65 1
™ ® _ 10 [ RETURNFLTER WA | RFA—1000X30F 1
® ® @ I O [STRANR 4R | TF—1000X180FY 2
O @ i n\w X 3 | PRESSURE GAUGE K2 | YN—63-i40 2
A R TN @ @) _ 7 |GAVGEVALVE MW | KJF—LBH-S 2
B H 6 [STOPVALVE W | JZFS—J4OFH 3
@ - i | 5 |CECKVALVE #4 | AJ—HbSOF 2
EA] ; oue @@ ® _ 4 [MLEFVALVE SR | RB1-08F—D 2
-- 3 |ELECTRICMOTOR #8% | 90kwx4P 440V/60Hz | 2
[T @ T | ® @~ ! 2 [cope_ w8 - 1
=T B 1 [WoPwe ®EE  [A7VO160LRD/63RNPBOT | 2 |WkiAcRendh
EREEY 000 = _ No | NAME TYPE Q1S [REMARKS
1
- PN &, | —" . _ RN ARAT
--|--|--|--|--|--|--|--|--|--|--|--*|--|:|--|--|--|--|--|--I_ A1 SRR
TF _:_2_ 13 _ TR
135 -
2010/03/26 mm - ¥ 5 S102T-A




00-YIL-LZ0LS
1&% T_@%
o K448
A 7
| iy -
D s I T H | Ef % BB B [5G %@
| Vol F55E | Unin| 260 WERE | Umin| 28
NG s () EREA | MPa | 206 || WREH | MPa| 18
_ @r CFEAE | K G0 || HRAEE | Kw | 1100 *
o (CABET | L | 00 D[ RdiEiE “n | AR
- Jill = ~ FRgE 4m | 30 13
70 §10
o e 7
[ b%ﬁjﬁ‘\ _ O‘\ﬁ,@\ «
; A S —— T3 ™~ ﬂ»
2 E ONO-H | BEE | 18MP3 | 027xb 204 40
m . , JH DNLO-H | BEE | 206MPa | 950x7 204
2560 8022/ DN20-LL | TREE | 0IMPa | 9271x25 | 204
DNSO-L | 1REE | 1.0MPs 057x3.0 204 Bt
1:3
2520 [_] 0 w10
360 900 900 360 A |
S — e EE— R — R — — -k 2+ 4 |
N ia i Lu o ~ ﬂ
——4 | W , | 40 i
= He ) , , , B
i1 [T [T [ i
(| - n [N [N - - Y \
| / | | | | I@nz
g 1:3
| , | 150
: o | 1 M ey [~
::;:: ,7::/:/27 7 T T ITIT % , ,\ 7\ 7 m\Uu
i a J | o O
AL o T | i " 3
== o b * ﬁ f f | 0
B A | == ot | @ g |
h , 30 610 610 610 610 30
] 2 : | °
=i | =
HREES
AT A AR A TR A
o >0 & | R | T S AL
B St W ekt BRER 8 [ LA
\ Vi | [ [ ] | 57071-114-00
1% R £ 7 £ 7



Administrator
Pencil


8-172015

PIPING BE#
[PORT SIDE) MOORING WINCH £4is% (STARBORD SIDE) OORING WINCH %#i%%
CAPABILITY (HD) # g4 147/KN x15/45m/min CAPABILITY [HDI &H#A 167/KN x15/L5m/min H
HYDMOTOR REZE NRHL-3T50-9-PPV-MCLIB HYDMOTOR REBE RH3150-5-PPVAMGRIB | GHRESSRELNEARHA | 206 lpo | STSST0 Schif0 eamuon 4nd
PRESSURE THEH 16.0/MPa PRESSURE THEH 16.0/MPa L[ LovPRESSRELNEREYR | 1.0 MPa | STPG370,Sch40 euunnio y24ie
DELIVERY W& 180L/MIN DELIVERY %t 180L/MIN L | i e DR | 0.1 WPo | SP
—<—| REDVCER RE#EX SUPPLID BY THE SHPYARD 87 Bk
AFT GROUP NOTES
i s e B Ay 1,PIPING MATERIALS ARE TO BE PREPEARED BY SHIP YARD it Rk
| “ 4 I S 290" ELBOW SHALL BE AVOIDED TOBE USED AS POSSIBLE 90° B, skikis0® #ABk
. | _ | _I |# |_ 3.PART NUMBER 6-3 STOP VALVES ARE NORMAL CLOSED 6~ 3.t HER
I | I X X
| o % RS
1 _ _ 1
i _ “ [ i i AUT TERSION PURP UNIT ERIEEE
| |
_ [ CL _
I | | ol |
| | m_ w_ ,4 |
v | . . Lo | . = | v
| k3 | | | 'z |
—t—— | o ——t—
I I | | RO
] X | | | X .
| ﬂ ! | | | ! |
I ! —— | —|— ! I
® H _ T | | T _ )
_ _ g i d_w|_.|,_\_|.__ | . _ | __U_\_ln_|w_. i »ﬂ _ _ WU— 100X 180FY P
! “ “lll&.._.slA_.llL “ _|III|9._.I._.4.II|h | ! JZFS—J20FH 2
= —F J41H 2
® _ Tm— _ ®| L ! “ ! ® _ - —nlll _ ® 1] 4WMMBD5X/F 2
° e Baall £ T —
o BN _ R R B PRI T e 4
Noum | \sum \wa s _ . oy MEP . /Elm \swaan 56 [GBVALE  $AW | DIF—L20H=S 2
g | i B L 25 | PRESSURE GAUGE Kt | YN—63—140 2
1ot 1 ! | OUTDOOR 24 [GNEVAVE N | KIF—LBH-S P
_— ¥ — - — - — - — - — - — - — - — - — 23 [RLFVAVE SR | RB1-04F p
@ | ® 22 [FLECTRICHOTOR M| 11 kwx4P 440V/60Hz | 2
e M—n M 21 come WD p
tmuw | M= T N 20 [WoPWP  WEE | GSP2_AOSIGAR—AO 7 [WErERcRoro
L8 |10 [HYOMOTOR _ MEAR |VRH2-3150-9-PPV P
_|||||||||||||||||||||||||_|||||||||||||||||||||-||||||||||||||| |18 [ wamaL comoL viLYE #4480 | FDS—08CRC 2
2] l_ 7 Won®R W | HXHYL—4.0-00 1
I 4 T 4] I 6 [CHECKVALVE $#W | AJ—Hb50F 1
! bt i o 3 i ! 5 | TAK o [1500L 1
4 [owLEveELSWITG! $BRNB | YKUD24—600 1
_ ) % @ 3| ex _ 3 | THRMOMETR St | WSSX—411(0—200) 1
! @ o | ® | 2 [OL LEVEL GAUGE R YwZ— 3007 1
s © ~ o o 11 | wemamasmemons| €755 i
_ ® ® | Ty ® _ 10 [ RETURNFLTER WA | RFA—1000X30F 1
) @ Aﬂ was @ ™ , © ® @ | O [STRNNR WM | Tr—1000X 100FY 2
_ i ® [©) ® i W ' 8 | PRESSURE GAUGE Ktk _| YN—63—i40 2
] _ @t i - . ! cm Bl wm @ @ _ 7 [GAUGEVALVE 9N | KUF—LBH-S 2
X 5 _ E . 6 [STOPVALVE REW | JZFS—J40FH 3
I i ! @ - 3 | 5 |CHECKVALVE ¥R | AJ—HbSOF 2
i1 _ N @ _ = 3O _ 7 [REFVNVE WA |RB1—08F—D 2
By P il @MwM_ B @ ~ - 3 | ELECTRC MOTOR &8 | 75kwx4P 440V/60Hz | 2
®E ! @.olnm_ ® o ||" Na] _ B ® 03526) ! |2 [copune S8 2
-3 Rl = =oT - T [WvoPwe MEE  |A7V0160LRD/63RNPBOT | 2 |Wekthcrensd
® O @ YN N | ool |um )
FREEY _ @40 | @E_ No| NAME TYPE /5 |REMARKS
1 1
R _ = - A
- _l o @ o ® MWV o I_ RN ARAT
[}
7E T T T T T T T T T T T TS T T T T T T T T T T e e e ] _:_2_ 2_ gr] PR
135 -
2010/03/26 mm - ¥ 5 S702T-B




00-9-17005 |

| R0

[ #R 40

|
| 2Ty
YR IR E-INEYIR &
M i%0E | Lmin| 260 #%hE | Unn| 28
| IRER | MPa | 206 || WEEAH | MPa| 18
E 2 FRALE | Kw | 79 || BeAAE] Kw | 11X2
7 \\\\\\\\\\\\\\ e N whEAR | L [ 1500 DeRE| “m | 180
] mnl hbfiE] an |30
!
= |
158 W
, DN20-H | BEE | 18MPa 82135 | 204
| DNGO-H | BEE | 206MPa | oL8x5.0 | 20
| DN20-LL | TREE | 0aMPa | @27x25 | 204
| DNSO-L | RE# | 1OMPa | ¢57x30 | 204
[ L
~2000 ﬁ
M Bat
[_1 13 13
= z«l@ — — —h 70 $10 /0 510
® &r , N +/ H/
= T dsk ok
i 1o S 7 40 40]
| I | | b L
S ‘\ﬂ“\+“‘+“\mwg 1
HRATE = - | ,
2 , 5 , 150
¥ A Q Q 7 7 7 o %7
~ | | )
iE @ | , | |
= ,
RREES OXW 460 50 460 \%\
, , . A AR ATR A
%7 B
116 &.o ﬁw% | »%m — AERT £F [ LA PRI
] 3 TET
TE [ [ ] | 5707111800
T R k% £ 1




ATER 5 160

RIB1001/05.00

REER I YDA, AMTERE EREEL,

349
310
101
w028 | R : 910
1] -.%lii .. J >.~ %
—— —
105 Hmmf ; 4,.\
M - —— /A..F ar %
n_w. 3 . | 1 IO « { o
@] Tl - ! N
- L . - ! I~
® w er- \ ¥
AN L:of/f/fuof \
o
|| — o2
X— 7.5 —
|29 | R = e
925
331 (Aq)
WO AR RESEHEY BEHE Y
: 78 100 128
Z DINR TS
W45X2X30%21X9q
DIN5480
36
\ww% >._
] @
m”Tm_n 8 S
=
)
50 <
- 28
S SAER TS
13, EREYF,
ANSI B92.1a 1976 A
o8 M16-24
9 8,
5 Mw.!!.,.“% 31,8 61,9
R el YRR 40| &6 |
= 12 '
B _
P NT_\.M_. k4
AS 1470013X 9 X 70
DING885
58 9 1B —
2% Yo AB  BHE— | , SAE 11/4" (FFEF)
o} St [ % (BRI b i A— R L) 42MPa
22 =
g S BAF—F SAE 3" (IE%EH2)

(BRI EA—R L 23)

s — 1
I7HER— R

> 0C

14MPa

M22x1.5 (FS9%D
M26x1.5 (FSF4)
M16x1,5 (FS5 54

AT7FO

12

Uchida Hydraulics



RIB1001/05.00

POty
i (RJB2906/07.01)
® MATSVY
bt N=Y |EREH HIE| BT |oyys
B A;|A,| B B, |D,|(D,|D;H, H,|od| g
AT T No. MPa 1 2 ] 2 1 2 3 1 2 &am.. *Mw_m_. Kb b Jis
28 | FHFO4D/040/00 | 4100020245 94, 84698£025/35.7+0.25| 38) 42|52 | 45|16 | 13 [40AXSGP|SGP | M12X301A-GEQ
55 | FHF050/050/00 | 4100020254 1.050F [102] 9877.84025(429+0.25| 51| 5565 | 45 16 | 13 |50AXSGP|SGP|M12% 30|1A-G60
80,107 | FHF0B5/065/60 | 4100020263 114|110/88.9+025508+095| 63| 6878 | 50 | 10 | 13 |65AXSGP|SGP|M12%35 [1A-G75
—— |_160 | FGEO80/080/00 | 4171515002 135|130]106.4+02) 61902 |80.7| 84, 89 | 50 | 22 | 18 |80AX3GP|SGP|M16x 40 |1A-G85
o HHTIS VY
biatid Y =Y EREA WmE/ | | R loyvs
yox| B No. |Mpa|®t|A2] B B2 Dy |Ds | Dy DyH, H, o BRAGE | MBI JS
2T T ) 204X Sch 80
%55 FJCO20/D20/00 | 4171508503 S e P onproy| 20 345277 = 120/ 12 11 loonxsaniaol STPG3 Miox5 | 18-G30
FIADZOM200 4100674723 = 1715465 . 22 [175] — | -[az2]12 G4 -
FJF025/025100 | 4171506604 | 21 LI F 25 | 28 254X 5ch 80 | STPG38
1402 (97.80; — {44 x40 |1B-G3
80,107 FJG025/02500 4171505308 | 40 i | 07 | 7O |F7-1£02|278202 212| 24 | % 44122113 25AXSchio0| STPT3s |12 40| 1B-G35
FJF032/032000 | 4171506705 | 21 LA 329] ., -] 32AX Sch 80 | STPG38
FJG032/032100 [ 4171506806 | 27 LI F 29.9 32A%Sch160| STPT38
. 710,214,820, %45 1B
—>| 18 FIHD32/032/00 | 4171508907 | 37 I | o | 7 |E6.7+0.2)318402 28.7| 33 | %0 [30|50|28| 16 30AXTE |STRMTA| " x40 TB-GAD
FJH032/032/00 | 4100675368 | 40 LI 24.7! 29 32AXO  [STKMIGA
_ .
oYy .
@ _ B GhL
" 7 B
O
EER 188 ——¢ 4 {H ¢
i
@ _ _ g " “h ovys
T A
e 4—od He a—pid L
Ao Hiq Hy
FHF
FGE : -FJA
[l s}V
¥ |
2]
§l § 1—-— glé! 8| ¢ - €
3 i
fAy
4—@d ki _ | He |
Hy
Hs
FJF
&o FJC
FJH

A7EO - 9/12 Uchida Hydraulics



— 160 [LA6/1 | 4100020364 306| 180 ) 224 | 300 | 350 | 270 | 320 61 90 65 25

RJ B2906/07.01

Rexrot
Bosch Group

RJ B2906/07.01

v-tnpus
RJ 92202 ATERERL T ATVO oy _ ¢ 63 Ty H
mgw\_oo\h_.m_xm..m..ﬂ,\.uu}.w_uo

&7}

B4R B | 78—V No, B Dy | Dy | & | a | a| a | a ag | a ay

fke]
28 1LA2/0 | 4100020328 9.00 100 125 [ 210 | 245 | 190 | 225 41.5 60 50 175
55 | LA3/0| 4100020337 13.2f 125 160 | 220 | 260 | 1907 230 49 65 50 20
B0 {LA4/0, 4100020346 17.1] 140 180 | 240 [ 280 | 230 | 270 50 75 65 20

107 | LAS/0| 4100020355 23.1] 160 200 | 270 ¢ 320 | 240 | 200 59 80 65 25

R T B — 2B DAL
B b, | b, b, b, b; | bg d, d, | d; | RERE A Lk
; . s
Lk Fub v
LA2/0 12351160 20 4 182 | 18 | 35 | ™10 | 11 24 M10 x40 - %10
LA3/0 /280|200 22 | 186 | 20 | 40 | M12 | 13 | 28 M12 x 45 - *12
LA4/0[3251225) 25 | 206 | 22 | 45 | M12 | 13 | 28 Mi2 x 50 - *12 M8
LA5/01355|250| 27 | 230 | 24 | 50 | M16 | 18 | 35 | Mi6xss | - = *16
> |LA6/1 395280 ] 30 | 260 26 | 55 | MI6 | 18 | 35 |. Miex60 - *16

b,

iz

j=F]

LAB/C~LABA LA1/0~_A2.-0

ATVO 173 PRERGERE Uchida Hvdrautics



SE| B # F [ SIE#S | xEEF | EL | W6 | BE | AR
# & SPEC B%56 DIRECTION OF ROTATIO IREVISIIN DATE - DESCRIPTION CHANGE [RDER N VALID FRIM DESIGN | CHECKED | CHECKED| APFD
HLOUER n’/rev | BELRY EA BkizgE SPEED RANGE rpm CtinsRinb Rt AS SEEN FROM THE SHAFT 2\[964.2 ROt 50, B ulE—RB (L t2d il
B % DISPLACEMENT MAX, SET A58 LARGE DISP, 8 SNALL DISP. % = HAK— b GEhR— R | BESH AN03208 @ esEn pmft OIE:
MODEL . N PRESSURE | ot 206MPa ot 245MPa ot 206MPa ot 245¥Pa WEIGHT INLET PORT JUTLET PORTIDIRECTION OF ROTATION |
LARGE DISP. | SMALL DISP. | MPalkgf/cr®) | @lOkgf/ce) | (PSligf/c® | (Plokgf/cn® | (PSligf/crd kg R L £8€ C|OCKWISE
| 1570 5~ 260 10~ 130 L R 508 ANTICLOCKVIZE |
L | MRHR-3150 —2{ 3140 0 245250} 375 S0 [ O-2000 | ®0-2000 f 35 4
[ = 2100 5~ 280 10~ 115 CADBKBA 1
I -9 1040 10~ 260 10~130 e ]
¥7U- A4/ - \EREERENILOMPo(OgF/cm®) . BHEERHEII0AUNT2EAT A,
The maln-line pressure should be less than 10MPatlOkgf/cn?) when free-wheeling,
find free-wheeling should not exceed 10 minutes ot an operation. 532
8168 3-3/4-16UNF-2B 23 1325 116
= (" DRF?I!‘J PORT N % MODEL &% PART No,
Lo b ' (SAE 5146 ”hf;ﬁé‘ms) = HRHR-3150-1-5W 20580-06505_| SIRI54v5+ Tk
L / /4-16UNF-23 MRHP-3150-2-SW £20980-06506 |  SPLINE SHAFT
S/716UNP7eb 1 MRHP-3150-5-SW 20580-06525
‘MN—E”KL\ , 75871 AIR VENT PLRT WRHP-3IS0-9-SW | 2058006526
® Js T CAE S Bt o DRy 20006503 | Tir—ste 7k
2N T b MRH2-3150-2-TW 20580-06504 TAPER SHAFT
2-¢10.2 || K \ MRHP-3150-5-TW 2058006524
2 DEPTH 10 - _ MRHR-3150-9-TW 20580-06522
o A \J MRHP-3150-1-PV 20980-06501 | Pepsine 2 h
. \ / A -3150-2-] 20980-96573 PARALLEL SHAFT
= o /& o | ADmeamesny | o |
————— < e o T8y = t-3 3 F—a— -3150-9- 20580-06536.
4 ! S ] — e
E2L S a0 =
REMOVABLE X 4 1-620.5 L | ~ ; —_—t
> 4] 804 _/\/ T 9 8-7/16-14UNC-2B
7 &2 2% EFFECTIVE THREAD DEPTH 28
; \ 2-932 (SAE4Ab 753 SAE ABOLT FLANGE)
ISFEREET - e | R | S .
> /) ? { - /") ol f{}#‘
/ \ i
oy bxe
2-PF3/8 & o3
y . : - HEHPR/ AL Oy hR— b 85 |[1]35 + Nt
PILOT PORT FOR CHANGING DISP. 205 263 Nt
@205 | ey vmer (IS 5235 08 TYPE-D) 25 % - o
DRAIN PORT s

2-1/2-20UNF-cB

EMxY%E EFFECTIVE 24 o
THREAD IEPTH 24 ?;‘ S|
2 2-1/2-20UNF-2R
BRSOy bR | o ) E1/2DNF-2B
1LOT PIRT FIR CHANGING DISP. 3 A g8 EHAUR EFFECTIVE
Xf— b Y- & = 0
PIRT*X’ PIRT"Y* N g 04, 0
AER HIE PRPIN 109 145 P At
| LARGE DISP, | PRESSURIZE T0 RESERVIIR | 162 il J {: -
IER PN BE 1535 43 o My g ; S t Ex e §
SMALL DISP. | TO RESERVIIR | PRESSURIZE FELE Db 0 Msl d =
PEfioe b =2 | —
b oz PARALLEL SHAFT 262 / T2 |
28 NOTES ! SR 10 173
Ml KLy, E-shffitcribmuifficss 98.3 103 2045 1
F KLoK—rh RO L, EEIVIRELTTEL, 130 13 70 ) 13 (T0 MF) |
b 2. 7-ZWEhE 0IMPa {Lkgf /cr®) MFIRLTF &G, . _ R [l A SR A
3, M6, -5 U IAI (B RS TR A, 2 AYRYa—PAISS VT TAPER SHAFT ]
_ SPEC. OF INVOLUTE SPLINE
4, B m/mo = -
- SAE J498b 735 bib—h 84K 245 b (9521 :EE % Ee% T ¥ T % LI TR WE-ER
3 Kf*ﬂ’i{f}ﬂ;?)’i[i&lf}f%ﬁl!@ﬁ?i“; 4, ALL DIMENSIONS ARE IN n/m, FLATROOT SIDE FIT (CLASS 1> :;K mr;:vuufl ;:';r:. I NAME - Im WATERIAL REMARKS
6 ERPRIA0v bR bAOFIFHE, T SFGIFE 3 READ INSTRUCTION MANUAL CARE FULLY BEFORE USE, &2 SURFACE ROUGHNEESS =% - —g-
ABEELTFE W, L, - S EGFEAN LOMPG 6. REQUIRED PIL [T PRESSURE T0) CHANGE LISPLACEMENT IS AT D'; R T 3 T e | W MRH?2-3150-0-0W
(I0kgF /PR RORA K PAEF LN, 1.0MPa]0 EAST EQUAL DR MIRE THAN LINE PRESSURE CMOTOR PRESSURE. Por LE JAETER 997,367 BE oexid X W & N FO29-/HYDROSTAR
kgf /Pl E OIS H B BETY __WHENUINEPRESSIRE IS LESSTHAN LOPQ CIDGGP /I EXTRR (o £i18_PIILH CIRC : NIES -
o - - 2 | A4F MAJOR DIAMETER 100653 aw A5 cEXE M T HAT TREATHENT %%@/DUTLINE
1. BRSOy bR+ OIS, |y FERBTEN® PRESSURE STURSE [VER J.0MPo (10kgf/cn® IS REQUIRED FOR % MINIR JIAMETER #92.184 2m RE g ¥
HIBL, BOR- P EIVIAELTEEG, __PILOT LINE T0 CHANGE DISPLACEMENT gjg — R o ST o |55 2058{]—06520;,0:22%{22621 s —
2FS545 r INE ! NI ~;
HEER THE OTHER PORT SHOULD BE CONNECTED TO RESERVIIR. N L LN ’SQA*"__? — e 15 ) ,36.61,
e Ll 383128 KAYABA INDUSTRY CO, LTD.

etz IKWHIR N+ TEKASH



N
~

\

Max _S6°
B P

80

132

////.f/.“ %@_m\ d Mw_nuﬁm&sms.«
W.I M ﬁmv_\ Function
)A.‘A R Vare
T 7 [¢ 1 %, \‘
i
4 _ 41 H
Ey -

~77

——

100

_EE_

75

Left View

CAREER

92.8

40

—r

Air
Vent
g22

Broke
Cover =

-

—

o
[

140

\WNiYi
IR LT mwiy ZS:
A ¥ LI,
ﬂf\ \\ ) o o
\ \J f -, 5
PG _/ __H_I I_H__

Front View

575

1575

Upper View

~_ Stopper

——

Spool Function

A B
cr 4]

Specification

Nominal _Size 25
Rated Pressure 27.4MPa
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NO. 2 PUMP POWER
NO. 2 PUMP RUN.
NO. 2 PUMP START
NO. 2 PUMP STOP
NO. 4 PUMP POWER
NO. 4 PUMP RUN.
NO. 4 PUMP START
NO. 4 PUMP STOP
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1.classification of button pretect
box: IP56

2.meterial of button pretect
box: 2MM stainless steel

3. quantity: 2pcs
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C#Z W IEH . NO.1 PUMP POWER
C1#Z3E4TH 7 NO.1 PUMP RUN.
A # R NO.1 PUMP START
1 # RAEAE NO.1 PUMP STOP
C3#FE B IJEIS 7 NO. 3 PUMP POWER
C3#FIEATHE T NO. 3 PUMP RUN.
R ot NO. 3 PUMP START
J3# Z4=)F NO.3 PUMP STOP
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NO. 2 PUMP POWER
NO. 2 PUMP RUN.
NO. 2 PUMP START
NO.2 PUMP STOP
NO. 4 PUMP POWER
NO. 4 PUMP RUN.
NO. 4 PUMP START
NO. 4 PUMP STOP
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1.classification of NO.2 button
pretect box: IP56
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Instruction

Introduction

This instruction is consisted of component, system, operation
instruction, maintenance, troubleshooting and spare parts
information.

Please contact with our Service Department when you order the
spare parts with the serials number of our products.

Please contact the following if you want to know more:
Company Information:

NANTONG MASADA SHIP MACHINERY CO., LTD

ADDRESS: No.118, Huanghai Road, Gangzha Development Area,
Nantong, Jiangsu

POST: 226005

TEL: 0513-85306822/85306826

FAX: 0513-85306811

EMAIL: sales@masada.cn

NANTONG MASADA SHIP MACHINERY CO., LTD
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Chapter 1 Hydraulic Combined Windlass

1.1 General

Two (2) combined windlasses of electro-hydraulic type should be located on
forecastle deck.

Each combined windlass composed of one (1) gypsy wheel, two (2) drums and one (1)
warping drum serving both port and starboard side. With double shaft construction,
drum main shaft to be driven via hydraulic motor of low speed and large torque
through the first stage gear, and to drive the drum working by closed the drum clutch.
Close the gypsy wheel clutch, and through the second stage gear to control the gypsy
wheel shaft and gypsy wheel. Hawser drum and gypsy wheel can not be operated
simultaneously. To be provided manual clutch and manual brake.

Power unit composed of four (4) oil pump units and one (1) oil tank is fitted
under the main deck. Driving unit with auto-tension system is fitted with alarms for
low level. high oil temperature and filter blocked.

There is a combined electric control cabinet in fore pump unit.

1.2 Particulars
Parts of Anchor:

Dia. of Anchor Chain: ¢73 mm (AM3)
Working Load: 253kN
Overload Pulling: 379.5kN
Support Load: 1795.5kN

Anchor Heaving Up Speed: > 9 m/min
Anchor Dropping Depth: <82.5m

Mooring Parts:
Working Load of Drum: 147 kN( on the fist layer)
Nominal Speed of Drum: 15 m/min( on the first layer)
Support Load of Drum: 416 kN

Dia. of Wire Rope: 064 mm( PP)
Capacity of Drum: 220m
Power Unit Parts:

Hydraulic Motor: Model: MRH2-3150-9-PPV
Output: 3140ml/r
Pressure: 24.5MPa

Oil Pump: Model: A7VO0160LRD
Output: 160ml/r
RPM: 1750rpm

Electric Motor: Model: Y280M-4-H
Power: 90kW
RPM: 1750rpm
Voltage: AC440V
Frequency: 60HZ

NANTONG MASADA SHIP MACHINERY CO., LTD
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1.3 Operation Instruction
A) Start the Power Unit

Please check the following items before start the power:

If necessary, please check the valve of oil pump suction inlet.

Check the opening condition of stop valve of hydraulic outlet.

Check if the oil tank capacity above the 3/4 of liquid indicator.

Check all hydraulic connections.

Make sure the handle of marine valve on the Neutral position.

Make sure the side control handle on Neutral position (if there is side remote
control).

Push the “start” button on the E-motor of controller to start pump station.

B) Anchor Heaving Up

Noticel

Make sure the operation handle of motor changeover valve placed on the
large capacity position.

Make sure the clutch of drum is in the release condition and the brake is in
engaged state.

Make sure the brake of cable lifter is in engaged state.

Slightly make the operation handle of the marine valve to the direction of
“out” and make the clutch of cable lifter to the engaged condition, plug the
bolt. If the clutch engaged completely, to make the operation handle of
marine valve to the Neutral position immediately.

Release the brake of chain stopper.

Release the brake of cable lifter.

Make the operation handle of the marine valve to the direction of “in”.

After Anchor Heaving Up finished, make the operation handle of marine
valve to the Neutral position.

Engage the clutch of Chain stopper.

Slightly push the operation handle of the marine valve to the direction of
“out”, and to make the chain between chain stopper and cable lifter to keep a
state of loosen. Then make the operation handle of marine valve to the
Neutral position and fasten the safety interlocks.

Engage tightly the brake of cable lifter.

Release the clutch of the cable lifter and plug the bolt.

1. During the operation of anchor heaving up with the anchor near seawater

surface, to observe its position and heave up slowly in case of the collision of the

hull body.
C) Dropping anchor by power

Make sure the operation handle of motor changeover valve placed on the
large capacity position.

Make sure the brake of cable lifter is in engaged state.

Make sure the clutch of drum is in the release condition and the brake is in
engaged state.

Slightly make the operation handle of the marine valve to the direction of

NANTONG MASADA SHIP MACHINERY CO., LTD
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“out” and make the clutch of cable lifter to the engaged condition. If the
clutch engaged completely, to make the operation handle of marine valve to
the Neutral position immediately.

Release the brake of chain stopper.

Release the brake of cable lifter.

Make the operation handle of the marine valve to the direction of “out”.

After dropping anchor finished, make the operation handle of marine valve to
the Neutral position.

Engage the brake of Chain stopper.

Slightly push the operation handle of the marine valve to the direction of
“out”, and to make the chain to keep a state of loosen and release the clutch
of cable lifter. Then make the operation handle of marine valve to the Neutral
position and fasten the safety interlocks. Engage tightly the brake of cable
lifter.

Notice!

1. The cable lifter brake can’t independently bear the support load of chain and
anchor. Engage the chain stopper firstly after dropping the anchor, then tight the
brake of cable lifter, with the chain between the brake and cable lifter in the
condition of loosen.

2. It can’t make the operation handle of marine valve in the “IN” direction with
the brake of cable lifter engaged and the brake tighten. If so , it will break the
brake and chain stopper.

D) Dropping anchor without power
® Release the brake of chain stopper.
Release the brake of cable lifter.
After dropping anchor finished, engage the brake of Chain stopper.
Slightly push the operation handle of the marine valve to the direction of
“out”, and to make the chain to keep a state of loosen and release the clutch
of cable lifter, plug the bolt. Then make the operation handle of marine valve
to the Neutral position and fasten the safety interlocks. Engage tightly the
brake of cable lifter.
Notice!
1. When dropping the chain, to repeatedly engage and release the brake with each half
knot chain to limit the dropping speed. If dropping the whole at one time, the brake
will be damaged and with high temperature. The chain will fly off caused by the
failure of the brake and lead to a great loss.

E) The Operation of hauling up/ dropping rope

® Make sure the clutch of cable lifter is in the disengaged condition.
Make sure the brake of cable lifter is in the engaged condition.
Make sure the brake of drum is in the engaged condition.
Slightly push the operation handle of the marine valve to the direction of
“out”, and to make the clutch of drum engaged. Once the clutch totally
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engaged, the operation handle of marine valve be to Neutral position.

Release the brake of drum and make the operation handle of marine valve to
the “out” or “in” direction to drop or haul up rope.

After finishing dropping or hauling up rope, engage tightly the brake of
drum.

Slightly push the operation handle of the marine valve to the direction of
“out”, and release the clutch of drum and plug the bolt. Then make the
operation handle of marine valve to the Neutral position and fasten the safety
interlocks.

Two drums can not operate simultaneously.

F) The Operation of Warping Drum

Make sure the clutch of cable lifter and drum is in the disengaged condition.
Warping drum will be worked by operating marine valve handle. Once the
operation handle in the Neutral position, the warping drum will stop to work.
Warping drum and drum can not operate simultaneously.

G) Stop Operation

Make sure all brakes are in engaged condition.

Make sure all clutches are in released condition.

Turn off the power.

To check whether the equipments are loosened and hydraulic parts damaged.
If so, it must be modified.

After stop operation, lubricated the surface in the open air.

Special Notice:

1. The hydraulic oil of new machine shall be changed after running 3 months.

2. It should be slowly to operate hauling up and dropping rope in stop position to
avoid extra-high hydraulic pressure impact.

3. A yearly maintenance is required.
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Chapter 2 Hydraulic Mooring Winch

2.1 General

Two (2) mooring winches of electro-hydraulic type should be located on aft deck.
Each mooring winch composed of two (2) drums and one (1) warping drum serving
both port and starboard side. Drum main shaft to be driven via hydraulic motor of low
speed and large torque through a pair gear, and to drive the drum working by closed
the drum clutch.

To be provided manual clutch and manual brake.

Power unit composed of four (4) oil pump units and one (1) oil tank is fitted under the
main deck. Driving unit with auto-tension system is fitted with alarms for low level.

high oil temperature and filter blocked.
There is a combined electric control cabinet in aft pump unit.

2.2 Particulars
Mooring Parts:
Working Load of Drum: 147 kN (on the fist layer)
Nominal Speed of Drum: 15 m/min (on the first layer)
Support Load of Drum: 416 kN

Dia. of Wire Rope: ¢64 mm (PP)
Capacity of Drum: 220m
Power Parts:

Hydraulic Motor: Model: MRH2-3150-9-PPV
Output: 3140ml/r
Pressure: 24.5MPa

Oil Pump: Model: A7V0160LRD
Output: 160ml/r
RPM: 1750rpm

Electric Motor: Model: Y280S-4-H
Power: 75kW
RPM: 1750rpm
Voltage: AC440V
Frequency: 60HZ

2.3 Operation Instruction
A) Start the Power Unit
Please check the following items before start the power:
If necessary, please check the valve of oil pump suction inlet.
Check the opening condition of stop valve of hydraulic outlet.
Check if the oil tank capacity above the 3/4 of liquid indicator.
Check all hydraulic connections.
Make sure the handle of marine valve on the Neutral position.
Make sure the side control handle on Neutral position (if there is side remote
control).
Push the “start” button on the E-motor of controller to start pump station.
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B) The Operation of hauling up/ dropping rope

Make sure the brake of drum is in the engaged condition.

Slightly push the operation handle of the marine valve to the direction of
“out”, and to make the clutch of drum engaged. Once the clutch totally
engaged, the operation handle of marine valve be to Neutral position.

Release the brake of drum and make the operation handle of marine valve to
the “out” or “in” direction to drop or haul up rope.

After finishing dropping or hauling up rope, engage tightly the brake of
drum.

Slightly push the operation handle of the marine valve to the direction of
“out”, and release the clutch of drum and plug the bolt. Then make the
operation handle of marine valve to the Neutral position and fasten the safety
interlocks.

Two drums can not operate simultaneously.

C) The Operation of Warping Drum

Make sure the clutch of cable lifter and drum is in the disengaged condition.
Warping drum will be worked by operating marine valve handle. Once the
operation handle in the Neutral position, the warping drum will stop to work.
Warping drum and drum can not operate simultaneously.

D) Stop Operation

Make sure all brakes are in engaged condition.

Make sure all clutches are in released condition.

Turn off the power.

To check whether the equipments are loosened and hydraulic parts damaged.
If so, it must be modified.

After stop operation, lubricated the surface in the open air.

Special Notice:

1. The hydraulic oil of new machine shall be changed after running 3 months.

2. It should be slowly to operate hauling up and dropping rope in stop position to
avoid extra-high hydraulic pressure impact.

3. A yearly maintenance is required.
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Chapter3 Management and Maintenance

1. The combined windlasses and the mooring winches are the essential equipment on
the ship. It is important to make a regular maintenance for ensuring the availability to
operate at any time. The mechanical parts of machines shall be properly and well
lubricated. The machine shall be run without load for a while after filling to make the
grease on the moving surface uniformly.

2. The exposed no-working surface of machines shall be cleaned regularly and painted
for anti-rust.

3. No material around the machines so as to avoid obstructing the normal operation.

4. Tt should be checked the completeness and fastening of the machine body and fixed
bolts regularly.

5. The brake shall be regularly inspected. The braking surface shall be free of grease.
In case the rivet on brake belt scrubs against the brake ring, the brake belt shall be
replaced immediately.

6. A regular inspection for hydraulic system shall be done as followings:

The oil level and temperature for the oil tank, the leakage for joint, valve, motor, oil
pump and sealing parts, the temperature of all parts, and the pressure gauge
indication.

7. The filter shall be cleaned regularly. When filling or replacing the hydraulic oil, the
oil shall be clean. The hydraulic oil shall be filled to the cleaned oil tank through air
filter. Particular attention shall be paid to the brand of hydraulic oil in accordance with
the requirements of instruction.

8. The suitable oil temperature in oil tank is no more than 60°C. Commonly the
temperature of hydraulic machines is about 35~36°C. From the view of maintenance,
it is necessary to avoid the high oil temperature. Check it when the temperature of oil
is high according to “General troubles and troubleshooting for Hydraulic System”.

9. The relief valve should be without load while the hydraulic pumps started and
stopped.

10. The pressure of relief valve is not more than the highest pressure of hydraulic
system.

11. Keep the voltage of electric valve stable, otherwise lead to the winding too hot.

12. Easily damaged parts, such as seal rings, should have the spare parts for replacing
in time.
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Chapter4 General troubles and troubleshooting for Hydraulic System

1. Troubles and troubleshooting for abnormal pressure

Troubles Analysis Troubleshooting
Without Oil pump can’t absorb oil Add oil or change filter
Oil returned to oil tank from relief valve Adjust relief valve
pressure : .
Oil pump damaged Change or repair
Air in oil Exhaust, fill in or add oil
Unstable Relief valve damaged inside Change or repair
pressure Pump or motor wearing Change or repair
Oil polluted Wash or change the oil
Setting value of reducing valve or relief Readjust
valve too low
Pressure Reducing valve or relief valve damaged Change or repair
Oil level too low Add oil to standard level
too low Check ori q
RPM of pump too low eeie prime rpove n
controlling
Motor damaged Change and repair
Reducing valve or relief valve lose Set and Readjust
Pressure control
too high Reducing valve or relief valve damaged Change, repair and wash
or blocked
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2. Troubles and troubleshooting for high noise

Troubles Analysis

Troubleshooting

Oil temperature too low or
viscosity too high

Heat oil or change

Absorbed pipe too long, too thin
or with too many bends

Change the design
of the pipe

Air pocket |  Oil filter too small or blocked

Change or clean

In pump Pump high away from

Change position of

Pump with

the oil level pump
Auxiliary Pump damaged Repair or change
Reduce to
RPM too fast reasonable RPM
Use unfitted oil Change oil

high noises ; —
Returning oil pipe above

the oil level

Pipe under oil level

Air pocket Oil level too low

Oil added to the
fixed level

In Oil
Air into the oil inlet joints

Change or fasten
joints

Oil seal of pump shaft damaged

Change oil seal

Exhaust system works bad

Exhaust again

Pump wearing or damaged

Change or repair

Axiality of pump and prime move low

Readjust

Sealing parts of pipe joints bad

Change sealing

Motor with Motor wearing or damaged

Change or repair

high noi
18h hoises Axiality of motor and working machine low

Readjust

. Pressure adjustment too low or too close to
Relief valve

Change sealings

) other valves
with abnormal -
. . Readjust, assembly
noise Cone valve or valve seat wearing
or change
Widen pipe
Pi ith high ) ithout
ipe w'1 ig Oil flowed acutely without bends, use
noises rubber tube or

accumulator
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3. Troubles and troubleshooting for large Vibration

Troubles Analysis Troubleshooting
Couplings without balance Change
Axiality of pump and .
Pump Vibration prime move low Adjustment
Pump installation wrong Assembly again
Air into system Exhaust air
. Increase pipe clamp,
Pipe too 1 .. ;
ﬁf:d EZt :vnegli anti-vibration pad and
pressure plate
Pipe Vibration Relief valve, unloading ..
valve. check valve Check the return circuit,
balar;ce valve an d’ and install the choke valve
direction valve work badly in some part of pipe
Add anti-vibration pad
Oil tank Vibration Without anti-vibration under oil tank and pump

seat
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4. Troubles and troubleshooting for high oil temperature

Troubles

Analysis

Troubleshooting

Oil temperature too high

System pressure too high

Adjust to proper pressure

Oil viscosity wrong

Change to proper oil

Oil dirty or oil insufficient

Clean or change filter, add
oil to proper oil level

Oil cooling insufficient

Clean, repair or change
cooler

Pump, motor, valve
wearing

change or repair

Oil with large resistance

Change pipe and valve
with proper size

heat source influence,
with large radiant heat

Use ventilation, cooling
and heat shield

Pump too hot

Oil temperature too high

Refer to Troubleshooting
for High Oil Temperature

Oil with air pocket

Refer to Troubleshooting
for High Noise

Air into oil

Refer to Troubleshooting
for High Noise

Relief valve or unloading
valve with high pressure

Adjust to the proper
pressure

Oil viscosity too low or
too high

Choose proper viscosity

Overload

Check support and sealing,
and check the load over
the design

Motor wearing or damaged

Repair or change

Motor too hot

Oil temperature too high

Refer to Troubleshooting
for High Oil Temperature

Relief valve or unloading
valve with high pressure

Adjust to proper pressure

Overload

Check support and sealing,
and check the load over
the design

Motor wearing or damaged

Repair or change

Relief valve too hot

Oil temperature too high

Refer to Troubleshooting
for High Oil Temperature

Wrong adjustment of valve

Adjust to proper pressure

Valve wearing or damaged

Repair or change
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1. FEATURES it o EEERGL Y e s

® Capable of continuous running with a pressure of 250 kgf/cm?.

® Stable performance ensured even in low speed. Continuous running free from stick slips is permitted at a speed of as
low as 3 PRM. ' :

® A higher output horse power and a reduced weight per output horse power are available as compared with the MR
Series.

® Excelient in cost effectiveness and durability due to long service life and continuous high performance.

® Reduced number of parts employed and simple construction design result in good serviceability.

2. SPECIFICATIONS

item Model MRH =200 |MRH-500 | MRH-750 | MRH-ISp0 | MRH-2200 | MRH-3150 | MRH- 4400
Number of Pistons 5 5 5 5 5 5 7
Piston diameter f mm 42 65 65 80 Q0 100 100
Stroke . mm 30 30 45 61 69 80 80
Displacement ' cc/rev 208 498 745 1530 2195 | 3140 | 4398
Maximum speed | RPM . 600 500 400 300 220 175 125
Maximum pressure 1: kgf/cm? 250 250 250 250 250 250 250
Maximum torque , kgf-m 74 180 | 275 570 820 1170 1610
el PS. 42 85 120 190 200 23 | 225
Naximum outer | 319 363 448 | 554 617 683 692
Weight : kg 37 78 115 165 225 280 372
o B e ) 1/2"~20 UNF 3/4"-16 UNF

MRH —}  |—|- — — —

MRH Series

Motor size
(Displacementin cm? jrev.)

Shaft Type
S: SAE Involute Spline Shaft
T: Taper Shaft
P: Paraliel Shaft

Port Type
S: 3/8"-16 UNC Bolt Type (MRH~-$D0 Sthndard)
W: SAE 4 Boit Type (Except MRH-§00)
V: Vaive-mounting Type

Option available
For example,
Z: Water-proof Type
Y: Sieeve (Anticorrosive) Type
U: Additionst Drain Port (Upturned)

Design number
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5-1.

4. LONSTRUCTION AANDFPRINCIPLES DFIDPERATION

5. 3GENERALTOPERATING INSTRUCTION

Fig. 41 shows the sectional view of the single-capacity type of HYDROSTAR®, and the sectional view of the piston

assembly and shaft part.

The body @ consists of 5 to 7 cylinders @ arranged in radial direction and oxl-passage is provided within the body and the
flange for fixing the motor. A rotary valve () is provided in the body in one-body type and in the valve-casmg in the case
of separate type.

The valve is supported by the valve beanng@,@

By mounting the shaft casing (), the ring nut (except for MRH-200) and the piston cap (D on the body the inside of the
body becomes a tightly closed oil chamber.

The crank shaft @ is supported by the bearings@@, and one end of the shaft is connected to the rotary valve through
Oldham’s coupling @

The valve is always lead to 5 to 7 pistons, and nearly half of them (2 or 3 pistons in the case of 5 pistons; 3 or 4 pistons in

- the case of 7 pistons) are connected to the high pressure side (inlet side), while the other half of them are connected to

the low pressure side (outlet side), thus the pressurized oil supplied to the motor acts on the upper surface of the piston of

side and gives the linear motion power to the piston.

The linear motion power given to the piston is transfered to the connecting rod and shaft-eccentric part, and by giving the
rotary power to the eccentric part (cam), the shaft is made to rotate.

In accordance with the rotation of the shaft, the rotary valve rotates, through the Oldham’s coupling. The valve keeps
supplying the pressurized oil in good timing towards each piston chamber, and it makes the continuous rotation of the

motor possible. @
A @ B @
Sl @
@ | // ' 5
NG

v ety

Inspections

Check the following before operating a new motor:
1) Any part of the motor has not been damaged during transportation and there are any parts mxssmg

2) Make sure all connections are tight.

3) Any dirt particles has not entered in from the main port, drain port, etc.

. Direction of Rotation

The relation between the outlet flow and the direction of shaft rotation is as shown in Fig. 5-1 and Table 5-1. “R” and
“L” marks embossed on the side of the valve casing indicate the direction.

Table 5-1
. Direction of rotation
Fiow inlet {Flow outlet as seen from the shaft . .
R port L port Right ) @
L port R port Left

Fig. 5-1
Note . Only for MRH-S00 , Porfs are et side night.
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5.3.

5-4.

54-1.

Radial Load

A radial load is effected on the motor shaft when the motor is driven by pinion, sprocket etc.
Table 5-2 shows maximum allowable radial loads as the load center is at the position from A (Fig. 5-1) the motor mount-

ing surface.
In case load is applied in other positions or load applied exceeds the maximum allowable radial load, please consult us for

necessary measures to be taken.

Table 5-2
Item Model | MRH.200| MRH-500| MRH-7D| MRH{500| MRH-2200] MRH-315D MRH 4400
Position of Load center A (mm) -
rom the motar mounting surface) | 660 102.8 105.3 104.3 103.9 919 101.6
m;’;;'"“'“ allowable radial load 1800 3000 3500 5000 | 6000 8000 8000

Hydraulic Fluids

Hydraulic fluids must be carefully selected in consideration of the important role it plays in transmitting power and
lubricating each part of equipment in hydraulic circuits.

Fluid Compartibility
Hydraulic fluid to be used must be excellent in wear resistance, anti-foam, anticorrosiveness and oxidation stability.
Furthermore, it must be one with a minimum viscosity of 20 cst or more under maximum working temperature (35-70
cst for high-horse power continuous operation) among fluid products of various viscosity ranges.
Please consult us if a fluid with a viscosity of over 500 cst is to be used at low temperature.

5-4-2. Fire Resistance Fluid

1) Phosphate Ester
Its properties, etc., are more or less the same as those of mineral oil. Consult us before its use, because special seal
(fluoro-elastomer) is required.

2) Water-glycol (including W/O emulsion)
Consult us before its use because of limited applications in terms of lubrication.

5-4-3. Others

1) Consult us for use of fluid under a temperature of lower than ~15°C or higher than +80°C.
2) Keep maximum working temperature lower than 60°C during continuous operation of the motor and maintain the
fluid viscosity at recommended level by providing cooling and heating facilities.

. Filter

Care must be taken to prevent contaminants from being entrained in the fluid reservoir and aiso to provide the circuit

with a filter of 20um or finner.
Contamination control of fluid: NAS Class 9 to 11 is strongly recommended.

. Back Pressure

Under an appropriate back pressure, the motor can be used both for open and closed circuits. Required minimum back
pressure under a working condition when the motor is normally operated is obtained from the following formula:

Internal Case Pressure + 1 kgf/cm?
When the motor is used for the appliation in which it is made to be as a pump or when the load overruns the motor,
or working conditions are such that back pressure is caused by series circuits, meter-out circuits, etc., please consult us.
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5-7. Installation

While the motor can be installed in any direction, instructions given in paragraph 5-7-3 must be followed for applications
with the shaft vertically upwards.

$-7-1. Mounting
The motor can be mounted directly on a foot mount bracket or on a machine frame, shaft, etc. For mounting pilot
diameter and bolt sizes applicable, refer to Table 5-3. Under working conditions involving high shock load or frequent
load snatch, pilot clearance must be 0.07 or less to prevent the motor from being moved by reaction force of torque.

Table 5-3

R I I 1
tem Model | MRH.200 | MRH-500 | MRH-75D| MRH-{500 MRH-2200| MRH-35D MRH—lno;l
{ . |

204 ¢ 224 ¢2255 | ¢301.6 | ¢ 381 ¢ 381 ¢ 457.2

!
+0072 | +0122 | +0047 | +0.aM +0100 | +0100 | +0.114
0 +0050 | -0.025 +0.030 +0.011 +0.011 +0.017

|
Pilot diameter and its tolerance i
(mm) |

|

M12 M18 1 M16 M18 M18 M18 M18

JISB-1051 (ISOR 898/1) Strength classification
Bolt strength 109 100 kgf/mm?® (981 N/mm?) or
129 120 kgf/mm? (1177 N/mm?)

Bolt size

5-7-2. Coupling Boss
i) Coupling boss must be made of S45C (JIS 4051) equivalent or better material and with a Brinell hardness of more
than 277.
ii) Coupling inner diameter and its tolerance
S Type Shaft: SAE J 498b flat route side fit equivalent
T Type Shaft: 1/10 Taper; 8T (£0.0002 equivalent, JIS-B-0612)
P Type Shaft: H6 or J6 (JIS-B-0401)
iiiy Key way dimensions of T Type Shaft and P Type Shaft
T Type Shaft: JIS-B-1301-1959 Type 2
P Type Shaft: JIS-B-1301-1959 Type 1
iv) Handle the coupling without giving it strong impact in mounting or dismounting it to or from the shaft.
v) Alignment of the shaft and the coupling when the motor is connected to a driven shaft must be within 0.05 mm FIR.
vi) For tightening torque recommended for taper shaft, refer to Table 5-4.

Table 5-4
o Model | Mbeu 500 | MRH-750 | MRH-/S00| MRH-z200| MRH-3150 | MRH-4400
Screw size 1%"—7UNC | 1%"—6UNC | 1%"—6UNC | 1%“—BUNC | 1%"-SUNC | 2"—4%UNC
'(':‘—;;‘_‘:")““9 torque 28 48 48 77 77 114
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5-7-3. Piping
All materials used for piping must be clean.
Remove scales and dirt particles, if any, attached to materials and hoses dunng work and wash them carefully before

assembling. Keep the covers and plugs of the joints mounted as they are until the time of assembling.

i)

ii)
iii)
iv)

v)

A

vi)

In selecting main pipings, see that flow speed inside the pipe be normally 5my/s or less from the viewpoint of motor
running efficiency. High flow speed would cause lowered system efficiency and excessive heat generation.

As component parts in the motor are all lubricated by hydraulic fluid, use hydraulic fluid which is to be used in
actual operation for washing before running and then fill the case with the same hydraulic fluid. For required fluid
volume refer to Table 5-5.

Let the drain piping return directly to the reservoir. Typical examples of drain piping are shown in Fig. 5-2. Drain
pressure in the casing must be maintained within 1 kgf/cm?.

When the reservoir is located higher than the motor, the height of fluid level must be kept within 5 m.

Typical examples of drain piping are shown below.

In the case of (A), piping must be made from the valve end in addition to standard drain port.
In the case of (B), piping must be made from the front side in addition to standard drain port.
In the case of (C), standard piping will do.

Take care not to give any abnormal force on the motor resulting from improper piping.

vii) Avoid welding or cutting pipes near the motor.

Table 5-5
Model
| MRH- 200| MRH-$vo| MRH-750 | MRH-/5D0| MRH-22000 MRH-3150! MRH-
tem
Fluid volume (cm?) 700 1000 2000 3000 5000 7000 8000
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5-8. Checking Before and After Start Up

5-8-1. Checking Before Start Up.
i) Is the mounting bracket rigid enough?

ii) Are the bolts for mounting bracket, piping joints, etc., tightened properly?
Is drain piping higher than the upper drain port of the motor and returned to the reservoir?
Is the motor free from abnormal force by improper pipings?

iii)
iv)

v) Are pipings all appropriate?

vi)

5.8.2. Checking During Operation

i) Aren’t there any oil leakage?

ii) Is the direction of rotation correct?
iii) Aren’t there any large discrepancies in pressure and number of revolution from the planned values?
iv) Is the sound normal?
v) Hasn't there been any abnormal heat generated in the system and the motor?
vi) Is the case drain leakage appropriate? (Table 5-6)
vii) Has air been fully purged off? (incomplete deaeration would cause malfunction and damage.)

GZ-MS-RE& D

Is the alignment between the motor shaft and the driven shaft within specified valve?

Table 5-6
Model -
It MRH-200 | MRH-SDo MRH-750 | MRH-/$00| MRH-2200| MRH-3/50 | MRH-#00
em
800cm? fmi S
140kgf/cm’ femin 1000cm? /min or less 1500cm? /min or iess R
or less or less
Press.
1400cm? /mii Sy
250kgf/cm? fmin 1800cm? /min or less 2700cm? /min or less Ca L)
or less L or less
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£ TROUBLESHODTING =~ -
6-1. General

Proper selection of hydraulic circuits and equipment for the prospective working conditions, will ensure stable operation
for a long time to the user’s satisfaction. In case of unsatisfactory operation, however, take necessary measures after full
investigation into whether the cause of trouble lies in the motor or other equipment.

The following are major causes of trouble anticipated and the corresponding countermeasures.

6-2. Causes of Trouble and Countermeasures

6-2-1. Motor Fails to Rotate.

B 5o d0ige - Couses 5% 3 TG Countermeasures i ool e a0
i} Overload . i) Lower the load.
ii} Pressure insufficient ii) Check and correct set pressure of the pump relief vaive and
other circuit elements and ensure appropriate pressure setting.
iii) Viscosity of oil too low. . iii} Check oil temperature and brand, and either lower the temper-
ature or replace the oil with higher viscosity one
iv) Oldham's coupling damaged. iv) Replace it with a new one.
v) Seisure of moving part - v) Check the seized part and replace it with a new one or repair it.
6-2-2. Number of Revolutions is Different from Planned Value.
f- .- 2t Causes : A Countermeasures
i) insuficient of Inflow i) Check pump output, leakage from the valve, stc.
ii) Excessive leakage.
a) High fluid temp. (thin oil viscosity) a) Operate at an appropriate viscosity (35—37 cst).
b) Rotary vaive and piston ring worn out b) Replace or repair the worn-out or damaged parts.
or damaged.
6-2-3. Rotation is Reverse Direction.
b T Couses iy Sl Ae 2 Countermeasures - ]
i) Piping in reverse. i) Make appropriate piping. '
ii} Crank shaft and rotary vaive out of phase. it) Disassemble and assemble them properly.
6-2-4. Oil Leaks
l; e  Causes . 7, Countermeasures =~ . o
i)  Oil leaks from oil seal
a) Lip damaged a) Replace the oil seal.
b} Lip torn off. b) Correct drain pressure which is too high. (Refer to para.
5-7-3.)
¢) Shaft damaged c) Set the seal lip position out of alignment or replace the
shaft.
d) Shaft rusted d) Remove rust by oilstone, etc., or replace the shaft.
ii) Leak from joints
a) Bolt loosened a) Fasten it with appropriate torque.
b) O-ring missing b} Assembie properly.
¢) O-ring damaged c} Replace it with a new one.
d) Seal surface damaged d) Repair or replace it.
6-2-5. Sound is Abnormal.
p Causes ' -7 . fm» o' Countermeasures
i)  Airin the circuit and motor not deaerated i) Deaserate sufficiently.
sufficiently. .
ii) Incorrect mounting ii) Properly fasten bolts, if any.
iii} Internal parts damaged. iii) Repair or replace damaged parts,
6-2-6. Output Torque is Lower than Planned Value.
EF o 7 7T Couses Sl T T Countermeasures
i) Pressure is too low. i) Set to appropriate pressure.
ii) High back pressure, resulting in failure to ii) Check circuits, pipings, and check if return filter is clogged or
obtain sufficient differential pressure, not etc.
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7-1. General Precautions

i) Let oil in the motor discharged from the port before dismounting the motor, and cover the port not to allow con-

taminants, into the motor.
ii) Wash the motor housing with cleaning solvent, etc.
iii) Prepare a clean place to put the disassembled parts on.
iv) Check whether there are any missing tools, replacement parts and washing facilities required for the work.

v) Handie carefully all the parts which are to be disassembled and assembled.
vi) Inassembling, all the parts must be washed, dired with compressed air and applied new hydraulic fluid completely.

72 DISASSEMBLINGYANDYASSEMBLING:

. Tools Required for Disassembling and Assembling

GZ-MS-R& A

B Applicable Model

§ s, g § s B i itemns
Y118 NP3 Purchased Part Number
Mark Tool Name ToolSize |Z|%|%|%|2|Z|% ;f o Remarks
S lElcieiclxiele e
{mm) 2|3 {2 | 2| 2| Z | Z|Outside Sources
6 i)
A Allen wrench 3 i t O (—FZH?; mhte
=
e 1 o 6H~ %
2 | C bH- &
6 = _:‘ Best 1t X o 6'1- &
; = 1] c T
12 : e ¢} gH-12
1% e 4 Q bH-14
/7 z = 9 EH-I1T
: B @ 32 | @) RT-2
B Snap ring plier o Xe] : o) RT=3
Péo i [¢) R1-3
P68 P @] RT3
P L0 Q RT-3
[ Piston ring ; 2‘:_ ; 8 %03
! of
expander #50 V Q i 201
P e ¢ (@] : 201
(2] i Q : 202
D Piston gez | —
i —_ i
compressor # 40 = i
# 9o { -
00 T ==
E Torque wrench sl TAC o @) TMK- X % %
F Allen socket st ,i ; 8
3 2 N Q
2 I 2 o] »
/A [ 5 6 -
G Jacking screw MEX 2,25 b0 ¥ 5 i =
M1 X 1.5 X100 -
Migx2.0 x /00T -
Mibx2.0 x Jo0 ¥ —
2] Valve bearing =2.0
press-fitting jig T op $10
] Rotary vaive & 62 1 { -
inserting jig ? 80 ‘ i -
/00 | 3 — ;
J Crankshaft ® /00 BN ' — ;
bearing (rear) @& /20 { 7 —_ !
press-fitting jig Preo } — !
{outer race) #/sv —
Prée _
#180 —
P2/5 b
K Crankshaft Ploo -
bearing (front) _Pr¥e -
S P 160 =
press-fitting jig %180 —
(outer race) 2 /90 i ot
¢ 225 T —
$2/8 1 | =




e ew A BCWESE
GZ-MS-RE D B

[ Applicable Model
-3
SR i E—
Mark Tool Name Tool Size (| F x|z e art Number Remark
ricic|cliric|a from -
2|2 |{2| 2| 2|2 |2 |Outside Sources |
L Crankshatt $45 S -
bearing (front) 65 : —
press-fitting jig ¢75 3 -
(inner race) #85 i -
¢95 =l -
@105 e -
120 _
M Crankshaft A5 =
bearing (rear) 55 -
press-firring jig 965 -
(inner race) ¢70 2 =
85 —
075 : =
N Ring nut P.C.D. 9114 -
tightenner ¢140 -
150 -
¢180 3 -
200 -
[¢) Shaft $56 bt
adjusting jig ¢65 I -
(for spline) ¢80 i ~
¢88 -
100 : -
Shaft 1%"—7UNC =
adjusting jig 1% —6UNC -
(taper) 1%"—5UNC . -
2"'—4%UNC —
Shaft 40 -
adjusting jig ¢55 —
(straight) #65 —
. ¢80 -
290 =
»100 s
P Hammer : i °
Q | Brass bar = e e B < -
A B ¢
-‘ ,/-
"1
aﬁ K | R
. .
—t >
"~




7-3. Size of bolts used for MRH series and their tightening torque

Boit size m’""':"',‘j“';"""‘ Piston cap | Veive casing Flange
M6 x 1.0 1.4 ~ 186
= (5) Madian 1.4
M8 x 1.25 | 27~39 MRH-200
(6) | Median 33 '
M10x15 | 524 ~786 MRH-$D0 !
| Median 6.45 1 !
M14 x 20 { 148~217 MRH-/5DO i
(12) | Medisn 18.25 220,315 |
M16 x 2.0 | 228 ~334 MRH- ¢i00 | |
{(14) | Medien 28.15
MIB x 25 | 31.7~464 | MRH-7SD
(14) | Medisn 39.05 i /8%0, 2200
M20 x 2.5 | 45.0 ~65.7 | MRH-3/50
(17) | Median 55.35 i &isoo
M22x 25 | 61.5~90.0 |
(17) | Median 75.75
B —16UNC | ] MRH-200
wy | Median 55 J Sve
516" | e
i ) i MAK- 55002
7/16"—14UNC | . 2
(38" | Median 8.5 | 2150
| 4400

* () mark denoted the size of Allen Wrench
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7-4. Disassembly (For the number indicated refer to the
Exploded Views on pages from 20 to 24.)
7-4-1. Shaft Casing (18)

i) Remove bolts (34).
ii) Pull out the shaft casing (18) using a jacking screw.

CAUTION
O Take care not to damage the shaft and oil seal, especially
their lips.
TOOL

O Alien wrench — A
o Jacking screw — G

7-4-2. Piston Cap (16)

© Remove bolts (35) and then the piston cap by tapping
with a hammer.

TOOL

O Allen wrench — A

o Hammer — P

74-3. Crankahsft (8)

i) Remove front guide ring (17), raise con-rod (12) and
remove it from rear guide ring (17). Then, push the con-
rod into the cylinder.

ii) Pull out the shaft (8).
iii) Bring out rear guide ring (17) and Oldham’s coupling

an.

CAUTION
© Take care not to damage the shaft and the con-rod.
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iv) Push out the bearing (10) using a hammer and brass bar.

CAUTION
o Hold firmly the shaft with a vice.
TOOL
o Hammer — P
O Brass bar — Q
o Vice

744, Piston Assembly (13)
i) Pull out the piston assembly (13).

ii) Remove snap ring (32).

iii) Take out collar (15) and separate the piston (13) from
the con-rod (12). .

iv) Remove the piston ring (14) from the piston (13) using
a special jig.

TOOL

O Snap ring plier — B
o Piston ring expander — C

74-5. Rotary Valve (4) and Valve Casing (2)
i) Tum up side down the motor, remove bolt (36) and
remove the valve end cap (7).
CAUTION
o Take care not to damage the machined surface in turning
over the motor.

TOOL
O Alien wrench — A

12
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Fig. 744-3-iv  Pull out the bearing (10)

Fig. 74-4-i Pull out the piston assembly (13)

Fig. 7-44-ii Remove the snap ring (32)




ii) In the case of one-piece construction (MRH- 200, $90)
O Place the motor sideways, remove snap ring (31) and
push the valve with a hammer and brass bar.

TOOL

© Hammer — P
Brass bar — Q

iii) In the case of separate construction
a) Remove bolts (37) and separate the body (1) from
the valve casing (2).

TOOL

O Allen wrench — A

b) Remove snap ring (31) (in the case of MRH-750
only).

TOOL

© Snap ring plier — B

iv) Pull out the valve (4)
~ To the end cap side, for MRH- 200: 570, 750
— To the body side, for MRH- 1500 — #400

_MS-RE A\ EE W EBe
GEMS-RE & IVORANILIES

I TIN

Fig. 74-5i Push the valve (4)

o

Fig. 7-4-5-iii-b Remove the snap ring (31)
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v) Remove the bearing (3), (6).
CAUTION
© DO NOT remove the bearing from the valve casing if it

is to be re-used.
O The way shown in the figure would scratch the machin-

ed surface.

TOOL

0O Chisel.
o Hammer — P

vi) Remove the piston ring (5).
TOOL
© Piston ring expander — C.

7.4.6 RingNut(19) CAUTION
o Do not remove the ring nut unless bearings, O-ring and

so on are replaced entirely.
o Removal of it is easy if it is done at the initial step of

disassembly.

i) Remove set screw (75) and pull the ring nut (19) out by
turning it.

CAUTION
.0 When it is difficult to turn the ring nut by hand, use the
ring nut tighting jig.
o Refer to assembly procedure 7-54-iv) & v).
Tool.

o RING nut Ughtener —
7-5. Asseml?ly it o

" 7-5-1. Rotary Valve (4) and Valve Casing (2).
i) Install the piston ring (5).

TOOL
o Piston ring expander — C.

14
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Fig. 74-5-v Remove the bearing (3), (6)

;
t
F,
!
Fig. 74-5-vi Remove the piston ring (5)

Fig. 7-5-14 Install the piston ring (5)
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ii) Press the bearing (6) into the rotary vaive (4). ((3) for MRr-200)
iii) Press the bearing (3) into the valve casing or body to the
depths specified below: ((6) for MRH-200)
Depth: MRH- 200, /500 - 4400 ---- 2%
A* MRH-500,750 --- ---+ 2.5

7

v Shai/
Fig. 7-5-1-ii Press in the bearing (6)

TOOL

O Press.
© Valve bearing press-fitting jig — H.

iv) Mount the rotary valve (4) on the valve casing (2) or
body (1) using a valve inserting jig.
TOOL
© Valve inserting jig. — I.

v) Putin O-rings (26) and (29).

Fig. 7-5-1-v Put in the O-rings (26), (29)

vi) After putting O-ring (27), fix valve end cap (7) with
bolts (36). <
TOOL

© Allen wrench — A.
o Torque wrench — E.

vii) Install the snap ring (31) to retain the valve bearing 3).
Refer to disassembly Procedure 7-4-5-ii-b. (MRH-

500, 780)
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viii) Separate type.
Press in the outer race of bearing (10) into the vaive
casing side to the depths as illustrated below.
MRH- 7sp .......... 4 mm
MRH- )5v0, 2200 7 6 mm
3150, 4400

+ Shaft side
TOOL
O Crank shaft Bearing (Rear) Press-fitting Jig — J.
O Press (or plastic h er) Fig. 7-5-1-viii  Press in the outer race

ix) One piece type.
Press in the outer race of bearing (10) to the shaft casing

side as illustrated in the figure on the right. ¢
Depth A: MRH-200.... 5 mm 4
MRH- sve ... 10.5 mm Body
i 4
TOOL
o Crank shaft bearing (rear) press-fitting jig — J
o Press (or plastic hammer). A i
¢

Fig. 7-5-1-ix  Press in the outer race.

Xx) Separate type
Assemble the valve casing on the body with bolts (37).

TOOL

o Alien wrench — A
o Torque wrench — E

Fig. 7-5-1-x install bolts {37)

7-5-2. Piston Assembly (13)

i) Install piston ring (14) into the piston groove.
- ii) Put in con-rod (12), assemble collar (15) into it and fix
it with snap ring (32).

TOOL
© Snap ring plier — B

Fig. 7-6-2-iv Install the snap ring (32)
16
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iii) Insert the piston assembly into the cylinder.

TOOL
© Piston compressor — D.

Fig. 75-24ii  install the piston assembly (13)

7-5-3. Piston Cap (16)

© Place O-ring (28) on the piston cap (16) and fix it with
bolts (36).

TOOL
O Allen wrench — A
© Torque wrench — E

7-5-4. Crankshaft (8).

i) Press the inner races of bearings (9) and ( 10) into the
crankshaft.

TOOL

O Press
© Crank shaft bearing press-fitting jig — L, M.

Fig. 7-564-i Press fit the burmg (9), (10)
ii) Place Oldham’s coupling (11).

CAUTION
O Let the mark “L” on the rotary valve match with that
on the Oldham’s coupling.

Fig. 7-5-4-ii  Piace Oldham’s coupling (11)
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iii) Put in the guide ring (17).

iv) Install the crankshaft (8).

. CAUTION
O Let the center hole of the Cam match with the above-
mentioned mark “L”.

v) Put the con-rod (12) on the cam sliding surface and hold
it with the rear side guide ring (17).

vi) Hold the con-rod with the front guide ring.

18
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Flg 7-5-4-v Put the con-rod (12) on the rear side
guide ring (17).

A N ‘ . 7
Fig. 7-54-vi Hold the con-rod (12) with the front
side guide ring (17)
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7-5-5. Shaft Casing (18).

i) Press the outer race of bearing (9) into the shaft casing
and assemble it on the body (1).

TOOL

O Allen wrench — A
o Torque wrench — E
o Crankshaft bearing (front) press fitting jig. — K

N
Fig. 7-6-5-i Assemble the shaft casing (18).

ii) Put O-ring (74) to the ring nut (19) and screw on the . i % .
shaft casing (18).  (EXCEPT MRH-200)

< MRH-200 >
Tfahfen ths setl screws @ egmi? aq T
Y"t“—t"‘y 'L‘Mzu ofw Crank s/;.{j e achod
ha S/mtufud valua .
MRMH-200 0.6~ 0.8 5fm

4»‘"‘ A = it ‘ ‘-;f‘
. ¢ X o~ ‘g

iii) Tighten the ring nut (19) with a special jig untill the ro-
tation torque of the crankshaft reaches the specified
value.

MRH-foe 1.2~ 1.6 kgfm
MRH-750 1.5 ~2.0 kgf-m
MRH- 1500 3.0 ~ 3.5 kgt-™
MRH-2200 3.5 ~ 4.5 kgf-m
MRH-315v 4.0 ~ 5.0 kgj-m
MRH-440 4.5 ~ 5.5 kg4+M
TOOL
© Ring nut tightenner — N.

iv) Drill guide hole on the ring nut through the
threaded hole of the shaft casing and screw in a set
screw. (75)

Apply sealant on the set screw.

Depth of guide hole: Tool DIA.
MRH-5v0,750.....3mm _ _. ® 48
MRH- /500 -#%00.. Smm _.. #6

TOOL

o Allen wrench - A

o |

Fig. 7-5-5-iv  Tighten the set screw (75)

19



GX-MS-R & A4

B.3PARTS AISTAND EXPLODED

HYDROSTARS:

PIZzxpoc's) | | | ovB6o—i8eoz | pglixpban | | | £9860—18E0Z | p8b I nPag 1l €9860—18€0Z | PE8’txPS 0L [ 1t | svB60—18c0z | v buu 0
ANNIL—.p/E | | | 6O6YO—1BEOZ | AnARI-T/ | | | 0i6v0—1860Z | dnnei- W, 016#0—-18€0Z | JINNOZ-Z/L | L | BO6¥0—18E0Z | O Bni4 ueiQ
PLZZXPOE'OL | £ | 9¥B60—LBEOZ |PIZZ X POE'OL | £ | 9¥860—18E0Z | PLZZXPOE 01 9v860—18E0Z | pegixprs'ot] T | S¥860-18€0Z | V Bui 0
IGZXGZ I8N | | | 0SZBO—1ZG16 | gSrxi¥9W | | | 0S290—1ZGL6 oI XIXgW c¥90-it6i6 -1 M2135 1ag
PESEXPHLLL | | | ¥1860—18E0Z PIZXPS'6¥L | L | 000SL—1GLEB AZXPSPEL 00SEL—1LGLS6 -|v Suu O
= = = ¥ | S06€0—-1860Z | O 183 saulse
300LXI8LXMPZ | | | 9LEEO—IBEOZ | BOGXIZIXMEL | | | ' LZEEO—LBEOZ | 39LX30LXMS} SIEE0—I18E0Z | a¥SXI8XMOL | | | ©£ZE£0-18€0Z | O Aay
LLXIBLXMPZ | L | ZOEE0—18€OZ | 388XIZIXMBL | T | 1OEEO—IBEOZ | 3OLXIOIXMAL ¥1EE0—1BEOZ -1 Ay
J0LXAS6XPEE | L | 90ZEO—LBEOZ | WOIXASBXP6E | | | SOZEO—1BEOZ | 3ZXQ0LXPLE $OZE0—18EOZ -1 a Jaysep uieyy
LWL [ L | Z966E—1016 LU L | ZG66E—LOLYE WH-l ZZBEE—1OL¥E -1a Jaysepm Bupudg
ONN9—,.Z/L-L [ L | ¥OOE0—IBEOZ | ONNS—.Z/L-L | | | VOOEO—18EOZ | ONNL—.¥/L L LOOE0—LBEOZ -la InN
= S = oi1xoW | v | 09c90—¥y¥eeEe | G InN
- = — | 9ix0'txaw | ¥ | 09190—1¥S16 | O MIDS 138
SEXOLW | | | £0SZO—18E0Z SIXOLW | t | coszo-iscoz S LXOLW L0SZ0—18E0Z SsZ'IxeW | 1 | soszo—i8€0Z | G 0@ 343
dNNGL~.¥/E | £ | 606¥0—18E0Z | ANNIL—..¥/E 606¥0—L8E0Z | ANNSL—..¥/E 606¥0—18€0Z | 4NNOZ—.Z/t | Z | 806¥O—1BEOZ | G bnid uinig
= - = -]1a Jaysem Bunds
- - - -1 Q Jaysem Suidg
= = = -la Jsysepm bunidg
- =~ - -l aj saysepm Butuds
JGGXGZXBIW | G | 09981-€OLZ6 | dSSXZ*BIW | G | 0SSBL—€OLZ6| ] -1 o B = | a| mansde peaH 1axd0g
30ZXST'IXBN | ¥ | 00ZBO—E0LZ6 | 3OZXSZL BN | » | 00ZBO—£0LZ6 | 30ZXGZ I %8N | 00Z80—EO0LZ6 | dWIXO'IXOW | € | 0V190—€01Z6 | G | maios de) peay 183305
3GEXZXYLIN | OF | OSEPI—EOLZ6 | 3SZXG'LXOLIN | OV |. 0GZOL—C€OLZ6 | 36ZXS 1XOLW 0SZOL—€0LZ6 | 30ZXSZ' LXBN | OE | 00Z80—€0LZ6 | Q | maiog de) peay 1ax305
BSEXTXYIW | G | OSEPI—E0.Z6 | 20EXS'LXOLW | S | 00E0L—€0ZZ6 | 30EXS LXOIW 00E0L—€0LZ6 | B0ZXSZ LXBW | S | 0OZBO—E0LZ6 | G | Maiog de peay 11905
Zx0Zv¥9 | S | 10Z09—1ZLYE wxaz'9s | S | tozzs—izive 1Zxaz'9s L0ZZS—LZLY6 Z'Axay've | S | S0ZZO-18€0Z | @ Bury deug
= 16°'ZXQs'S8 | | LGZ08—1ZLv8 | ¥4'ZxQ5'S8 LSZ08—1ZL¥6 -] a uiy deug
PSEXPLLE | § | 0OZEO—E1156 PL'EXPY6Z | S | 000£0-€Z156 = -1 v bui 0
PLEXPYYL | S | 00SLO—EZLS6 | PLEXPY'6S | G | 00080-€ZiS6 | PLEXPYES | G | 00090-€Zi56 | PSZ+PLsE | § | @0 €d-enist | v bun 0
PIExPy'vOL | | | 00S01—1Z156 PUEXPYVB | | | 00S80—LZ1S6 PLEXPY'VB | L | 00S80—1Z156 PrEXMAAI| 1 | gag90-1ushl v Buu 0
PLSXPEYSL | 1 | 00S6i—1Zi56 PLEXPYPL | | | 00G¥LI—1Z156 . = v buu O
PLGXE'6EZ | | | 000¥Z—1Z156 PS'EXBZOZ | | | OEB60—1BEOZ | PLSXPE69L | L | O000LI—1Z156 | PLCXRvwrl | © 00SPL—1ZIS6 | V 1935 110
361XQ0LixPS8 | ¢+ | #0660 LBEOZ | IT1XABBXPOL | | | ZOGG60—IBE0Z | WZEXQZ8%POS | | | L0660~ IBEOZ | 36XGZ9<PSy | | | 9£660—1880Z | v 193S 1O
L | 1z810—18E0Z L | zigto—i8£0z . 1 | si8t0-18€£0Z -1 a anN Bury
L | bSL10—18€0Z L | 9zL10-1BE0Z L_| 6zLL0—18€0Z t | oeLlo-iscoz | a Buise) 1jeyg
Z | «z9lo—18e0Z z | vi910-18€0Z Z_| 91910-18€0 | 2 | szoto—i8e0z | 2 bury aping
S | z0S10—18€£0Z S | «1st0—i8e0Z S | 41510-18€02 _§ | ozsio-igeoz | a de) uoisyg
S | zovlo—18€0Z § | eovio—i8eor | & ] eovio-iscoz S | olvio-iseoz | 5 »1109
IE'EXMGEXQ08 | 01 | 90S00—LBEOZ | IL'ZXMEXASY | OL | GOELO~IBEOZ | 3°ZTXMEXASY | OL | SOEL0~18E0Z | 331X MZXATH| Ot 80E10—18EOZ | O Buiy uoisig
S { SL110-ZBEOT S |_oLiio—z8eoz S | _e6otto—zeeoz S | _stto-iseoz | Amy uoisy
S | 6E0L0~1BEOZ S |_8eoto-18eoz § | 1zoio—tseoz S [ _L£010-18E0Z |08 poy buiissuuoy
L | 90600—1BEOZ L | 50600-18£0Z 1 | $0600-18£0Z i L | toe00—-i8€0Z | D 6uijdno) weyp|o
TPLEZEON | | | EIB00—IBEOZ | NELEZEON | L | 91B00—IBEOZ | MLLEZE'ON | | | £1800-18E0Z | Me0EOE ON | 1 0Z800—18€0Z | O Supeag 1jeysyuesy
NLieze'oN | | | Z1800—1BEOZ | MGLEZE'ON | | | S1800-18€0Z | MeL€ze oN |t | 91800—18e0Z | nboeze'oN | L | 61800-18€0Z | D Buueag 1jeysyuer)
L | zZLLLo-13e0z L | 99s00—18€0Z 1 18£00—tBEOZ L | zotco-iseoz | o yeysyues)
1 LLLLO—1BEOZ 1 | t1£L00—-18€0T L | tLL00-18€0Z -19 Veysyues)
WA L | o09s00-18€0Z L | 94L00—18E0Z ~__-1»o yeysyuesd | sg
! 1Z900— L BEOZ 1 | o¥00-18€0Z L | -0beo0—18€0Z 1 | zesoo-18e0z | a deg pugaaea | £
£199°on | 1 | soczo—18e0z 8079 °oN | 1 | wuiczo—18EOZ 80Z9 oN | | | Liezo—i8c0Z L009°oN | L | 9iEz0-18c0Z | D Suueaganes | 9
WXMS'EXA00L | 9 | 80EL0—(BEOZ | E'EXMEXA08 | 8 | #0500—18E0Z | 1CEXMEXA08 | 9 | »0S00—LBE0Z | 19zxmzxaz9 | 9 | 80500-18£0Z | D Butjuoisd | g
L | oevoo—18c0Z L | SEPOO—18E0Z L | SEPOO—1IBEOZ L | 8Z¥00—1860Z | D areA Aseroy |y
11Z9 'oN | 1+ | Joczo—18E0Z 9199 'oN | | | riEzo—i8E0Z Q109 "ON | L | ZIE20—!8EOZ |  LOO9'ON | L | 9LEZO—1BE0Z | D Buneag sajep | €
t | oszoo—18¢0Z L | $9200—18€0Z = -12 Buised arA | -2
i 8L100—L8E0T ¥E€100—18£0Z 09100 18€0Z L 8S100—18€0Z | @ Apog [}
sjieway AL O| ‘oN Bumeiq s$)yIewaly *ON Buimesq Hieway ‘oN Buimesq syIeway ALD| ‘ON BumeiQ . e N
009/ -HYWN 05L-HUW 005 ~HUW 007 -HUN

20



< R
GZ- M5-RE L igmpaies

paoeid

-3t Ajasea s1 yoiym yed
Asessaoau §)

paosejdas sI yaoiym sued
w0} pajquiasse-gns se
paose|das si yowym siyied
.>—

-quiassesip Jo awil e je
3)didounud w paoe|das aq
pInoys yoiym syied |eas

1q sse|D
1D sse|)

:g ssej)

Vv sse|d

uoiledyyisse}d Juawade|das suey

*

shxwgexaant| 4| Wwelo-18€0C T Rpcxkmsexadob [S ] at€io-1geoz | D T wgsd | €1l
PLZ'ZXPOC'OL | L | 9¥B60—LBEOZ| PILZZXPSE'DOL | | | 9¥860—1BEOZ | PLZZXPIESL [ | | 9¥860—18EOZ | V _Buuo | ¥6
INNGL—.¥/E | | | 606¥0—18c0Z| INNOL—.W/E | | | 606¥0—LBEOZ | INNYL—.W/E | L | 606vO—18EOZ | O Bniqumiad | €6
pLzzxpocoL | &\ | ov860—18c0Z | PLzZxPoEdL | € | 9¥B860—1BE0Z | PLZ'ZXPYE'9Y £ | 9¥860—1BEOZ | V buuo | z6
3STXGT LXBN | | | 0SZ80—1ZSL6| 3SZXSTUXBW | L | 0SZ80—LZSL6 | 3SZXSZ'LXBW | | | 0SZB0—1ZSL6 | D medg1es | g |
PSS EXPSS/Z| | | 05840-1BEOZ| PEGEXPSSLZ | L | 0SB60—18€0Z | PEGEXPY'LLL | | | ¥1B60—IBEOZ | V BupO | WL
- - -1 9o {ses Jouaisey | z9
J00ZXIBLXMBZ | | | 6LEE0—LBEOZ | 3Gw1I8LXMBZ | | | LIEE0—LBEOZ [3GZLXIBIXMPZ | | | ZZEEO—1IBEOZ | D Aoy | 185
3BLIXIBIXMBZ | | | OZSE0—1LBEOZ | 3v91a81xM8Z | | | ¥OEE0—LBEOZ [B¥ELXIBLXMYZ | | | €OEE0—1BEOZ | D Aoy Tyeg
WZIXPOLLXPZS | © | 60ZE0—LBEOZ | JOLXPOLLXPOY | L | BOZEO—LBEOZ [ JOLXPSOLXPOY | | | £OZEO—1BEOZ | Q yssM uisid | 1¥S
LL| L | YOLEO—LBEOZ el | L | £oLE0—18E0Z et [ L | toreo—iseoz | @ 1oysmp Bupds | 169
ONNZ/Iv—.Z | ¢+ | 900€0—18E0Z| ONNSG—.¥/EL | | | SOOE0—IBEOZ [ ONNG—.¥/E-l | | | 900€0—18E0Z | O N | 1zg
- - - -1 a N | Ly
= - -1 92 meoglas [ 9y
TX9LW | | | S0SZO—1BEOT ZXOLW | | | S0SZ0—18E0Z Tx9IN | L | soszo—iseoz | @ o #A3 | ¢y
4ANN9L—.v/E | £ | 606v0—1860Z| INNSL—.¥/E | € | 606¥0—18E0Z | INNSBL—.W/E | E | BO6¥YO—IBEOZ | O Snid umig | 2y
— — —1a seyssp Buudg |1y
Ty 0T = == — a seysep Buppdg | ov
b= - - -1 a Jeysep Bupudg | 6€
: - - = -|a Joysmp Bupdg | g€
r 35X 3ExoTH| L | 4559% ~¢0LT6| d99XQTXOLWN | 9 | 0990Z-COLZB | 555 »5'C*8IA/| § | 0554/ -C0LT6 | G [ Me1dg de) pesH 1ey30s | L€
J0CxSZICBK| ¥ | 90Z80—¢0LZ6| B0TXST L8N | ¥ | 0OZBO-EOLZ6 | 20ZxSe7#8W | ¥ | 00Z80-€04Z6 | Q| mesog deg pea 1axd0s | 9€
¥$ew ZX9/H | 98 | as£9/ —c0LZ8 3SEXZXOLW | OF | 0SEIL—E0LZ6| »SEXZx9/lw oy | 0589/ -£0L26 | G | meidg de) pesty 193208 | GE
TSEXZXQIW | 01| 0S€9/—£0LZ6|  3SEXZXPLN |OL | OSEVL—EO0LZ6 | ¥SEXZXHIW |0/ | 0S€H/ -€0LZ6 | Q | Meidog de) pesH 193205 | #E
is'cxgszh| ¢ | hIHh20-|860Z]  1GT'xas'S8 | 8 \SZ08—LZLYB | 35°ZxqS2L| 9 | HIpTo-lgcoz| a Buiydeus | Z¢
~ = : -la Buiy deusg | |E
PIEXPHED | L | 900€EU—EZLS6 PLEXPYYE | 9 | 009€0—£Z1S6 | P3I'EXPL/C| g [00Z€0-ELISB | V BupO | 62
Prexphbb | L | 00560 —€Z1S6 PLEXPY' Y6 | S | 00560—€Z1G6 | PIEXPAH8 | g | 00580-E2156 | ¥ Buuo| 8z
pire xPHHoi| | | 00501—1Z156] PI'EXPy'vOL | | | 00SOL—LZIS6 | PI'Exphy0/| | | 0050/ ~1Z196 | V buuo | ¢z
PLS+ptRi| | | 0058(—1Z156| PLS*PEWIL | | | 00S9L—IZIG6| PLgwPEAS/| | | oass/-1zIsh| v Buno | 9z
pgbax plsne]| 1+ | 69860~ 18car| PL'SXPE'66Z | L | O000E—LZLG6 | pisxpedsz] L | 0008712166 | ¥ Buio| gz
391 xase1«P£0/| + | 90650-18€0Z 191XQSELXPSOL | | | 90660—18EOZ | 2e/xq0z/XPSé| | | $0460-1880Z | ¥ wes o | ¥z
L | | 0€8/0~18€0T i | 61810—18€0C L | As8/9-18¢802 | @ NBue [ 6L
- 1 | £5410—18¢c0z \ | EEL10-18E0Z 1 | $Shio-18e0z | O Buise) yeys [ 81
z | 71€97/0—18¢e0C z | €1910—18€0Z | €99/9-18602 | D Buig oping | £|
1 | 87510 —8g0z S | 81§10—18E0Z g | H23/0-18¢0z [ O deguoisid | 91
L | 77/%10 —y880C S | sovlo—18e0Z s | /71h/0-18¢0C | D w03 | st
Ihxmsexaeel | L | 90€/0—18E6Z [WXMGEXQ00L | OL | 90E10—LBEOZ | %' cxmgexd0b Laso0-18e0z | D Buig uoisig [ w1
| L |oZr70-tBE0Z s | viL10—-z8E0Z S | &//10-T8E0Z Assyuoisid [ €1
L | Z/5970—1880Z S | ¥E010—1BEOT S | r#0/0-18¢0z |08 poy Bundeuuo) | zi
L | 90400 —18€0Z 1 90600— 1 8E0Z | | 90600-18¢02 | D Buydnog weypio | 11
n[IETENV | | | z/890—18E0Z NGLEZE ON | | G1800—LBEOZ | NPISZEON | | | £/800-18¢80C | O Buiiweg yeysyuesd | oL
TANHZZZEWN | | | #T&00 18802 LZEZEON | | | £0800—18E0Z | niz2z¢oN | L | /7R200-18E0Z | D Bupiseg 1sysiues) | 6
L | miLo—18g0T 1 | S0LL0—18€0Z L [$#4L0-18¢02 | O ysysjuesy | 48
L | EwlL0—18E0Z I | ¥OLLO—IBEOT L |9AhLéo-18e0C | D yeyueg | 18
t | 3€L60 -i8E0Z i | €oLL0—18E0Z 1 | oalLa-18E0Z | D yeyyuw) | s
L | 5990 —18¢0Z t 12900— 1 BEOZ (1 | Tzgeo-1880Z | Q deg pug eAlsA | £
g109'oN [\ [90¢z0-18€0Z €109°oN | | | 90£z0—18E0Z €1097ON |t | 50520-1BE0Z | D Bupseg SAIBA | O
Ihxms'Exgool | 9 [§0€10 —1geoz [ dwxmg'exa00t | 9 | BOEL0—1LBEOZ [3h¥MgExA0Q!| 9 | JOE10-IBEOT | D Buijuoisid | g
L | loni0 -z8E0Z L | 0£¥0G—18€0Z L | o¢Hhao-18¢0Z | O onjep Aoy | ¥
€199-onv |1 [90520 -18E0Z [1Z9oN [ 1 | 106Z0~IBEOZ| j1z9 'ON |t [l0€Z20—-1860Z | D Buiieeg 8AA | €
. i [/Lrao —18E0C 1 | 8¥z00—18€0Z | | 05200 -1860Z | D Buym) SARA | Z
i | 7910 —igcoz I | ¥5100—18€0Z 1 | pgi00-18¢0C | Q Apog | 1
IeWeYy ALD| ‘ON Bummeiqg syIeway ALD| “oN Bumeiq NIeWeY Aol  on Bumeig . o .
087h HUW (5/€ ‘HUW 00T Z HUW

21




GZ- ME-R & D

.

MRH- 200

=5 B




a . 7 EEYES®
Z H3-RE D s

MRH- 750




" GX- MS-R
HYDROSTARS:. "¢




PYI 0D §VHEDOUAAH

TVIANVIN.  NOLLONYLSNI

IT—TO0000% OW ON
(3TNOITD 83LIOS X0])

S ed4],

uorjeol[ddy SULIBIN 0] SATBA [01JUO07) oTneIpAH



Burjooyg ofqnoi,’ .
98N Jo uonued(g -9
}d 310d JOF 951 0} MOY JO poyjeW‘(g- 9
aAfeA JoT[ax vanssaad 10§ poyrews upsnlpe‘( ) - g
9oxoy duryeredo jo Bunsnfpe’(g-g
uonned pue urdid jo poyjem TOTONLIISUCD(G - g
Taddos [exneu Jo amjonays(§ - g _
a8ues MO Buysn(pe Jo poyzem‘(g - g
18948] Tox3u03 J0 wonsod FuBurys‘(g - 9
§310d PUB I8AS] [OIUOI JO UONOAIIP usamiaq uoneeI(1-9
uorne;) pue uoyoung‘ g
poreaado 18(g — ¢
(ed4) ureap reurstxa) uoryisod [exnau je(z — g
(ed£y ureap [euIelur) UoOYYISOd [RIINGU (1 —¢g
VOO G
2INIPNIG pue [oquAS‘ §
8T UoISUPWIP(E — €
9poo Burtepio (g — ¢
(S.) YMOIIO SBLIBS IOJ IAJEA [OIJU0D SULIBW ‘1 —¢g
9T8(] [BOTUYPA], g
[BIUBL)‘ 7
aInjyeay uSwa(I‘ 1

sJUeU0))



"UO 08 puE U0ra3ep UoT)isod [eIINSU I0] YOIIMS ‘DATRA 95BATaI 9YBI(] ‘9ATRA
o¥eaq (9Iqnop ‘o[3urs) ‘eATeA S0UB[RQISIUNOD SE juswliosse adre] 9ARH(E)
A[Is89
UIRID TEUISIXe J0 Teussjur yim afueyo ueo 3nyd jo umop pue dn oYe[®)
[68Z-S1f 03 powIyuod $1 oIMSLIW SSUR[J SurunoN ()
‘82u3ep Jurjerado jruar] xof seddojs xeas] UIMO
'sdegs s130p (g UT 19400 AY) YJIM potelox 9 UBD I9AFY(G)
(eausseaq peoT) “110d J0YBNIOE 0] SATBA JOT[oX amesad ur-3rmgy)
‘Texrnau 107 18qusd Butids 10 Jujep paddmbyi(@)
'93UBI MO[J JUDIXS UM 10
V #10d 03 mof Jo 3snfpe 0} a[qissod st gt ‘s[oods oEa JO JUBIXE MO[J POIBI W@
"9ZIS oS paepue)s sB sjoods Jo 03UBI MOJF JUSIOPIP W08 SABI(T)
'SMOT[OF 8B SO1STI930BIRYD ISJOUR DABY SAARA 980U,
"PBO] JO uorEN)oNy
A5BOY POATOAUT UITYM YIOM JB Apusyms ypm [esp of ogssod 1 1B} os
esuodsar Jotaadns ARy YoTym SaleA sjBsUadwod paddmbe seajea 9591} OSTY
"SurpBOUN SATBA 2jesusdoD Sutsn Aq pazjesd s1 a3ueyd $89T-}o0YS
'OUIT) STUES 18 MOJ] PUB UOTIORITP I0( [OI}TOD
03 o[qrssod ST 91 suBaW STy} pue ‘vaxdep Suryes oj 3UTpIOdOE MOJJ JO JUNOWE
Poxy sexew 31 ‘uonytsod [euonydo 03 uvonisod [enmeu woy 19A9] SurdueyD sy
31 &q peol Burdueyo Jo eousnypyur JOYIIM JUBISUOD
peqIoauod sdemye st jiod rojenjoe oy d gaod WO MO[J [I0 8} suBauI STUJ,
‘eaTeA ajesusduroo aunssaad paddmbe yomm (013100 uoodaIIp ¥
uontsod ¢ Ypm uorouny esuodsss Yomnb aAey soA[BA [OIIU0D SULIRUI 259 ],

, [BIBUAN 7

TeNUBW S1Y} 0] Jofo.x 9sEo[d “YUSWUOIIAUS SI0ASS

S} Jopun Juisn YOI M SeATRA 9S0Y) eouewzozrad yo Lefd [my 2418 07 xepao uj
"[orpu0d A3Tend pue seevoxd [BOTUYDS) YSTY YIta AN[IqeInp pur aduemioyted
Iotzadns sABy uworpouny punodwos paredoxd yonm SA[BA [OIIUOO SULIBTN
‘Ayrreurdtio

UNs uvongeorpdde sutrew Jof pamdﬂ&s@m ormerpAy perddns pur sjonposd
SINNBIPAY [10 88 tosyfew J0j soUeliodLe JUBpPUNGE SBY PYT 00 YVHOHOITAH

aanyes, | udse([‘ |



O 0 0 e SO
O O @ O O SATRA 9XRJIG  Af

o o O O O 9593?55TSHPJQ /8] ool ©
O O O O O JAUR00°2 1060 - oeD
@ O O @ @ a“ﬁaqunooeéegms D)

v/ GE 9l 8l 483 AVENET g1

(6122-8 SIf) @8UB|J SUIpP|aM Ul-and qui0r uigw 10 adeys |Z

$S$9Ss0d JOTY W] 930S Jang] xew|Q |

JO91U80 gUlJddS JO 1uU218p Uleaulew jeJgnau 30 Uolount i G |

UlSDd UOo|lReU={R|J2%BUW. © $SSOS5S0d J9dd01s jedinau |7

(UIS®J UO[|BU) JBA0OD 20930d4d U3 |M SS8SSO0d 19 B0 39UR 2 UA0 Shepe |S )

(00E~0E)V 62~V6 2 RN TN

JOAS| 4O d03} 1B G~p 483 | 80404 SuUledado | |

Sd91S 99488 0 Ul JBADD PBAY UM Pajeiod aq UBD JoAd| U0121S0d 91Bdado Jand] [() ]

9GF 99429p] 9|8UR UOIYRJBdO | B

(C~F7 )G O~F 0 ©JNSSaJd 339SUadUod | 8

(02)0° & LUyysi) [ SSaUd Xoeq 3jaemol (e} /

(02v)2 L EdiNt 9JdnsSSeadd 1583 9

0S¥Pd04: leldsjedl APOQ (QQZ)V /2 2JNsssdd pajed | §

SSBd-AQ J0O3esSUSsdWOd '93PSUSdWOD L10 pPos | U013ouUn 9185ULdW0D | T

09 04 0h74 0€ 0& Wiie | Jejewe|p |00dS | &

98URJ MO| 4 DJEPUBYS 40 %20l~G/ A asuURJ a|qe3snrpe | 2

0CZj009|00S5|00G&|00F|00E|0Q0E|Q02|02Ll0ogl]0z] 0L | 09 | G¥ | 0E | 98Ued MO 4 |

(91)0¢G (1 )0V (80)¢G<2 (90)0< (¥0)G1 9Z 1S ON

(SAd4) IATYA LINDYID S3THIS ¥O4 1IFHS 3Lva |-



BIMIO4 1010w enblol eyl Ylim paiedwico Jusjsoxs st Aylige-Ajdas sy

‘8louel U9 49)|041u00 YoilsACl SOIU0II108]9

Sl UM Peioluod g Ued ) pue BAjgA |BUONOSU( [BUOJIO0IE-04108(F BUl YUM BNULICL J0JIUOS Dinesphy ayi Jo 1ed saissed ayl speol 3
'BINULIOH BAJEA {RUOROBUI(] [euOIlIodold —0199|3 (]

HOBAPS3S [BOIUBLOBW pUE SOINEIPAY PRONDOLL Yolym Wsiugyaswl [euiS1io ay) o) SuipJodoe sousielyp aseyd e JoU §I ajay]

' (puodsai ¥omnb gjgissod

SI 1)) "Apiey Jsljwisuel] pUe U2Al8D8) USBMIBG 8OUBISID eLp, ur Aejap Buikidai i BJGL|], pue aAjeA |043UCD DIneJPAY Yim diddead 0} sjgissod si i

WEQ | 01 dn s|gejoaiuog

( 4ejenb3 oAJeg iswey puelg ) |0J1U00 jopd 9inssaud SneIpAY ¢ BNWLOY [041U00) SnedpAH ( ]

WiBsAS [043U0O B10Wel 8] nogy]

‘BA[BA j04JU0D DIN2pAY B} JO JBA0D pesy auz Yiim o(dde.d o] aiqissod si )
D UoUMS AIWIXCAd UCIID8I8(] UOIHSOd [BAN8N (G

"OA[EA UOHEIIABI-[JUE UlIM SA[EA 1818y B Suwisn st 3|

‘BA[BA 80UBJEG JBIUNOD BUY LM SUIIGW0D Ag 8sn 0} 8|giSS0d §1 1} PUB SARA |0AUCO YNEJDAY YT YiM 8|ddeld o] sjqissod S| ]
' (A :edA} ) sAlRA @eid (¥

"OAIBA JOJIUOD DINEIPAY Ui JO JBA0D peaY 3yl yim addesB o) ajgissod 51y
(‘pausdo Ajewiou si og pesojo Ajeuwdou 51 g 08 9 0F : adk) ) eAjeA Suluado ayed (8

‘Jod g-y oYy 12 1404 Jusa Lp,w\ SAlBA jajo1 B SBY 3l pUR BUl 10[Id AMMODED BYY Ul SA[BA HOBUD + 201110 UONBXIY BUY L3IM 9UO B SBY )|
T(AYMOGD  edi L) aneA BOUEIRG J8IUN0) sianod (7

‘(uondo st s1y7) 140d JueA YUM BAjeA fael B SBY 3} pUB Ul 10id DED BYL Ul SAJBA %98UD + 201140 UOIEXI) B4l UlIM
1{0gD 1 adA]) 2Aj2A aouBleg J2IUN0Y BIEUIS {|
|'S!\|EA JUBWILORIE BY) JO UOIJBUBIAXD MeIAIDAD BY]]




§-YGAd $3W0997 S04, JO SUIRU 3U1 (0S) 9] 8IS SAJEA (043400 OINEIPAH | UoINED

‘1ordwon pue JySism-JusY usy: oS "9dA] X20|g-cUOW 3AjBA BOUEJR Jelunod 8|gno( (J

"BpISINO Wo.} pesue.liead ISes &g ueo LBID SpISINO PUB ulglp Jauly (8

'84nssa.d (84nssa.d peOf) 9pIs AIEpUCIas sy} SaNSeaw YoIym 140d (¥/108) «ld» U1 SBY SA[BA |04IU0D INRIPAH (P
(09 ‘Usng 1jeys JeAdT ‘NG sixe

UC(108UU02 00dS pUE JaAsT 'GNS © 48A8] UoeIad() ) "8p0liod 0] aouaiedxe Suo| sy} Joy Ases s Yoiym 1Jed su) Joj [eldeiew 1snd jooid Suisn si ) (o
‘BUlio} 030w anbioy 8yl yum paledwon jusyaaxa s 1l pus ale(d 8yl ySnoil

(J010N-I0 WAWEAM) 4010w |io solnetpAy enblol-ySiy-"peeds—-mo] ay; 0} Poajunoul Aosap &g ued Z1'80'00%0 9ZIS 8A[BA J0J1UCO INEJpAL ((
Uondo «— s3ue|) Jo -edﬂ; BUIPEM Jalswelp asualalil(]
"0dA1-YSS Ul 10 B1ZZ-9 SIP Yum 1od | - d4-g-y W pajelsul aq ued o8ue|y MOQ[e JajaWeIp a0usis)i(]

‘Hod | om] ‘1od 4 om] Ul 0Mm] 10 5SNnBOSY Sulguinid SUL Ul SA[RA |04U0D OjnEIpAY 83ew 0] Ases S| ]| (B

biisieloB By



INTVA 4317134 3uNSSId HLIM L 3000 40 ONI 3ML' (€

LINDYID TITIVMYd HO4- - -W-pOAS
LIND¥ID SIIYIS 804 - -S-PAAL 9LIZIS HO4 W04 FHL' (2 INION 193d1a: W
"3dAL INNOW 103Y1Q 3AVH L NS30G 9} IZIS" (1 NOILNWD LNOHL I TOBNAS ON

JFINID ONIYdS: S
INJL30 HLIM: TO8NAS ON

IVEINAN NIVINIYN 40 39nLONYLS

(LHOG INJA HLIM IAWWA 431734 HLIM) 8°'Y 1¥0d HLIM'S
(140d LNIA HLIM JATYA 431734 HLIM) 8 L1HOd HLIM:¥p
(140d INIA HLIM 3ATVA 431738 HLIM) Y 1HOd HLIM:E
(AATVA 431738 INCHLIM) 9 1¥0d HLIM:Z
(AATVA J3173Y LNOHLIM) V 140d HLIM:|

LNOHLIM: TOGNAS ON

JOLON 11O HLIM ONIINNOW 102810

("IVIS3dS)IX  (009)Y  (009)8 (004)2:9)
(VIS34S)X  (00€)Y  (00K)8 (00S)2°2l
(VIS3IdSIX (0ZL)v  (002)9 (00€)2:80
(YIS3dS)IX  (04)¥  (02L)8 (0S1)0:90

(WIS3dS)X (0E)V  (syi9 (09)0:¥C

AATIYA 3ONVIVEHILINNOD

(N3dO 1-d) N340 WWJON: 08
(320718 d) 3ISOT0 TVAMON: D4
LNOHLIM® TOBWAS ON
AATVA 3SVIT3Y IvHg
HLIM: g
LNOHLIM TTOGNAS ON
(1HOd NOILYLIAYDILINY HLIM) 3ATVA Ivyg
HLIM: 3
(IdAL INIDYIQY) LNOHLTM - TICEWNAS ON
NOILISOd TVdININ 40 123130 ¥0d HOLINS

J0TLON INOHLIM JONYHD OF 123r8ns SI H3gWN NOIS3a
H3GNNN N91S3C

ddAL QHYANYLS: T09WNAS ON
dd4N1iv34 vID3dS

PA0HLS TN 1V HO 14 WANIXYW 39190530 (7 3ONVY A0 4
' JUNLY3d WIS X

30078 1H0d g-d:Wad 'NIdO 1¥0d 9:sa4
N3O -V

N00T8 1404 <&:Wd4  "N3dO 1¥0d TV :SaA

N3dO 1-8-V:D
A00718 LdO0d T1IV:iNGd "SSVd-A8 Y3IN30:sad '
00718 Ld0d g-v: v

NOTLISOd WHLINN 1Y 100dS 40 NOILYNO1S3]

(0S)9L  (OF)ZL (82)80 (02)90 (G1)¥O

3Z1S TIYNIWON

LINJHI3 1371vdvYd 404 Wa4

(QVOTINN HOLYSNIdWOO} LINJYID SITY3S ¥04:SCd
JATIVA HOLVYSNIJNQD

FINSSIdd HLIM FATVA T104LNOD
AYNOILO341d d31Lvd3dO ATIVANVYACONTN

AATYA TTOHINOD INTHYW MO4 3000 ONIYIAHO 2Z-€



Iﬁug}gg:::g{x LT "0 EVIT-TNGAH 3 : .
— 7 3 L Tu : 0 Gees, . T : .
BAJEA TOTIUQ7) INNBIPAL] are'ng02 _E_@,' o T 96, g . Bexem 0L St i vL €0+ E'éeie Sledy QI | 421 | 022 | 081 | .001 21304
— THWN o NAvuE Juvg |- ASIA [3790s v Od 7 — . 0 - g . - 7 ]
@5/80/50505L4 sl IR e : % +35 8 e B Yt gse | s8] ¥4 >0+ SYEP | S2e | 08 | G6 | 05T ; 0€1 | 08 |- 80SU4
: A NAVAG : U+ . . . .
. ’.b, R - T g n T
fHOTIN  dleN - [y ‘suwd 20 3w pwd . (T e eg g Jd SIX0I4 02 fose | 0L ] - E'%+ Licd. | 020 | 08 | 28 | 091 [ OET1 | 99 90504
£ER — ' ‘% % sg g I LSO | 02 | sE | oz '.3,%+j gz2d 91z 08 |28 | 09T [ 081 | 99 | vOSQS
[OQUIAS E— - : . R — e
. 4,40 H W e P i B R - J AP x| mpAaln |t 2dAL

@9 | L1 {221 | 691 002 | 091 | 82 | S6 {Suvl| .06 [o0ec| S¥ |-g22] g6 | sel | v2c | c69| @isad
B80S | €1 | 06 | 621] 0v1 | 011 | 02 0g 221 | sz |ss2| or |osr | 28 | o 292 |85 | eo0sad

1

[l

o

oo

s~
=

14 EL | 28 |81 08t | ool 81 ¥9 | 801 98 G002 ) 0y | T | vLo} 96 | 812 | SSF 96304

ey p et |28 ‘s |oer|oor | e | v {sor| sz |00z | 0s |l | vz | 96 |12 |8Sr | roSOd

S Y S T TR P T Y S A ol A IR U T S TR S adA)
— ' NiE n . |Botpr) wOF | Ue/TI00S-00E 21804
/ . : : M - |ewge| wez | wmstsos-0zt 8054
Exoz| vo2 | uM/I0GI-0L 30804
rH i — ,
i Bz wer | umizT09-0€ 0504
: = ~ SSON! saEp © Mol ) adk|
FR s - Z
T 31
- == . .
b m N n z r N -
ut@ju %‘V f’“’ - @T5id
o : .
o } uolsuswip Jo 18l 8yl Sd4
o3 T
" o
b

0re g




19/03 peaH@)
and jusA 1y @)
YOION@) -
[cods uepD
.mwmm@
joods Jojesuadwod®)

_ 1od sojenioe
EYIEE Sunsnipe oy BABA Lallaxd

agues Mo} 10} MaIOS aunsnipy®
18A8| |eaynau Jo} laddoig@

13A8| a3esedp(D

Z'314

T .

1'8ld

UBONASUOD Pamoys 7814 ‘0qAS pamols | "84

84N10N11S |OqRUAS T .



(JUalaBUR.LIe [en)OR BUOSSP JON } AlUO UCIIOUN) SMOUS SUIMEIp S|

MIEVHO A |

d38WVYHD X

100dS HOLYSNIANOD

ONIMdS

JANSSIY 1071d

duLids jeu; os aul

|0 :
e | _
{ U I’

!
%\\\ B \w}w:
1717 7 7
?& Ho3Yy @ W iy
| g
_— @ 1

<

o

N

dNR LOTId

€24

5
|

\I\
1

\ 3

\\\_._

{OMd) 1¥0d NIY¥G

|7 L 1M0d O Nen13y

1d6d g
mo.ros_ AOYL N¥NLIY -

1¥0d 4
1dCd L3N

Ld0d v
J0LOW 01

1004dS NIYW

‘1iod YUB] 0} N0 MO 110 sul Jeys 0s sunsseud asauyy Ag dn paysnd si
_oogm 10}esuadion pue 'ssio) Sujids 1suiese senbuos yolym ainsse.d axew Joods Jojesusdwon

10 A sequeyo uo joe 4 1iod WoJy mofy 116 8yl 9040l Huuds Ao pejoe 8| X Jequieyo

1001d Bla 1od uedp 01 pajosuuoD S1 X Joquieyo Buds ‘uoilsod (esinati Jy

(Uedp [euiaIuy) voiyisod feanau 1y () -

ucijow Jjo uocljeue|dxyg



(JusweBuelie jenjoe eglosep _uoz ) “Ajuc uciaung smoys Fuimep sy

Ulep [putalxs 4o Suidid 1snpy

—— (811d) 140d Niv¥g

SIGNYHD A T LT
o //T/ 1. , . , ||,.i Jaiuil.l_

N

NS
( |
NS SIS

T L L¥0d 0L NHnLIYY

w/ :
-

[ HOLOW WOM- NYNLTY

RO
—— T S

S ANNNNNANNNNG

aulf ule4q 03 winjes voysod jenneu 2

KT T!,!n 1804 d

MIGNYHD X

140d 137N

|N . \_\\\\. :
100dS HO L YSNANOD \% . Ldody.
. S :w\ Al | yolow ol
ONRdS / Zh L
QunssTd Lo/ —— B

AN LO7ld : 100dS NIV

v'814

140G yuel 03 N0 MOj} (10 3] Jeul 08 sunssadd asayl Ag dn paysnd s|

" |oods Jejesuaduwos pue ‘s04o) Suuds jsuiede Janbuod uolym aunssaud ayew |oods Jolesdaduton
Jo A JsQUiBye Uo S30B d Mod w0l a,o: lo 8yl "s040} Buids AuO pslde S Y JBQUIBYD
Zupds 1yl os auy loid aia Liod ulelp 0] paldsuUCsd m._. X Jagueyo Bulids ‘uoiusod |edinsu 3y

(Uledp jeusa1x3 ) uoilisod feaneu 1y (-9



mwmz<Io>_/_,|j. A [

7 _ :
\ Gy
— bl o
. , ) 1 I s SN B
MOTd 340 gaIng —— AL L "l L. ,\NJO\\MWM/
. ) a7 . m T[T 1 1¥0d 0L NanL3uy
B \w o 140d @
ONINdS : ! . y A———_ 1™ HOLOW WO NN LIy
T L /w B N7 Bt ‘
\\\\ \I I - =t &;J
HATNYHO X 7 7 - ) 1¥0d d
Pl LA T T yod LI
2 . W m MV\
J004S 401 YSNIdWOQ @ . mr. - 1804 ¥
o e 278 [ T—+~ dolowol
=7
Z Z .
3HNSSI L0 e e
| | 3N LoTid

10045 NIVAL 40 m_;:,.._bw_._.:.

G314

70043 NIVIA

UCHENION|E PEO| INOYLM AJjigE}S Sdeay MOJ) 18S S|} 8y Sy

‘|locds Ugew

10 81043 JO JaYe pue sJojeq |0 souslallp ainssaid deey o) S[0J3U00 j00ds 10)ESUBCWIGH
1By} 0S |00ds 4o yollp BIA Jaquieyd X UM P8108uUUOY pue pa3ueyo st uolisod [eaneu e |
10d 93 payseuUos Yolym (g Jo v 1lod 40} 8inssaid) suy Jojd swil awes ay) je Joods Jo 8310443
BlA Y 1od 03 d Jiod wosy mopy o eu (U0NBIAdD e SMOYS aUnBly ) JBAS) 0JU0D rgt

*jehs| pelededo 1y (6~



“Bui-0 Buddoup
{0 8sED Ul Jnyaseo 8g "Bumund paddols st dwnd s21je suOP U ISNW MJOM S| 7
anbioy sedold yim jjoq UsjysiL | uoineg

ie 1e padueyo jou s

UOIO8 AP MO} 10 BY}*8S.D SIy] Ui 'sde1s eaidap 0B U JaA0D peay 8yl UM Pajelol ag ued JaaaT

(4914 885) JaA9) Jo uojsod Buiduey) (-9

HOLON
dv39 NOINIJ

/U

N

(30IS YZLVYSNIINOD)
30iS Jd0L1Vy340

i

¥V MIYY

Ved o Hed
dn 100ds NMOJ 100dS
3AiS- 4Y3D NOINId A0S -HOLON
X - A

9’314

POJOBULOD BB [ e ‘de=d (¥'81 Jo UOIOBAP A 0} ) BSIEAB JO BSED UI'PUE PIJIBULOD
BJE ] «g 'Yed spod eyl (4814 Jo Uclicelp X 01) 2A0QE BAOW JBAS| BY) UBUp UMOD e
dn eAoui jocds Uil pUE PBu.ny SI 1yeys yiim Pajelsil yoilm Jees uold ay) J8As) Pa|CAU0D Ag

(9'314 985) 3400 MOJ} BUE JoA8| JO UCHOEIP FUILING UseM)aq uongjsl syl (|-

UoIINed pue uolaun g



"A1esS809U I 8120 Y1IM JSNipE op pue ‘o)

~ Peau nof sssjesn yonoy jou op 9SE8|d Uswdlys 18 s3uUel mojj plepuels peias sey y (ucinen)

JUNOLIE O[3 8SBS|0BD BSHMNI0|3 13UNGS 0] LN |

JUNOWE MC|J 8SES[0UI BSIMYD0J0 0F UIn |

=
=6

MaJ49s 3ujisnipy

SV RIe)|

8'8!4

.um:ﬁ MOl} pIEpUelS {0 96GQ L ~%G/ © 9BUBL MOj) JOJ Jusw]SNipe 4O JUB}XT

(8314 295) aTUeJ MOY} 4O POYIBW BUISNIPY (E-9
\\m.:a Yoo

/

1802 peay Hoq 3unitg
18A9| [043UTY
J8A00 Bxeag | - @ @
4] b L
Ny - _
—8 @@\%
T

Jaddolg

/ (30iS J3LYSNIIW0D)
4dIs ¥OLv¥Id0

L84



- ‘uoijeniis uo spusdsp jo8|9s 98E8|d 'Y MOLIB JO 30BLINS 8] 0S| | }40g {z
‘0131 pamoys spiod yoes Je Buidid WM Uiels Jo paduanjjur 8q ol Jou [njsled ag (-

uoiinen
m%% T w
&4 o S

Uolisod 891410

0184
~ (01314 89G) uOHNED pue Buidy (5-g

Jaddols 10 uoijoun4 /

juswidys 12 8|Sue Lm>g me, 10 .m.m:mmu 96F dn paiag (g co.__u.:mc ,
Peisnipe Jeije AUiB14eD JnU yoo| uayys| (g ucnnen

. ‘Juswdinba
4BUJOUE uodn 0USNYL BT WHU00 esee|d ‘B|SUB JaAS! winuiixew Juigueys Jsasusymy (| uonnen

‘MOJIEU S3EW UBS0O| 1SURBE ‘BjBUB JO BpIM SR M3J0S
UM 4B uslse) 01 U yog) 9500} te3y “Jeddols Aqg s|geisnipe st aj8ue Suieledo winuwirxey

(6'314 29g) soddois Jo uojzouUN g {y-g



'8nssaid pec| AJepliooss 4o} juswe.insesw o sEejuBADE BYE] 9SEo|

Ld 1od Jo a3esn {g-9

Ma40s Bunsnipy

{ % SARA [B)8J JO

P

-

10U 3007

(W

‘Juswdiys je Ssa.om an 1883

, _ ‘Juswysnlpe cm:;

‘Id 1od 1e 88ned ainssaud .“omccoo 0} pustuulodsay “nal/ediyg Algzewixoidde sadueyo uiny |
1l S85B3J08p UBS00| 0} puk ‘ainssaid Ueseo; 1suiese 'ainsse.d Sullies syl mmmmm\_.os

ABALID MBIOS UYhim JY311 1 usise) o] “lnu oo SulAoWed salje sieedde mauos duiisnipe ayj

{1 1’814 99g) aAleA j8ljad A1epuooas 4o Julod Juewlsnipy (/-9

usuwiisnipe syl uo AnjsJen
8 ases|d ©S ‘90404 MO} UNM 8243ap o 12 SBAES! Uolym SiSue SuiSuByD JO 9SES BWOS e
8iay] JY3| ewodaq sodoj juswisnipe Ag Juswdiys je 8240} Jo {JBY ¢) NEY dn i8S (Uonnes)

1431 sawooag

'Uss00| ‘AABBY SBWO0D8G 8040} '1YTI1 UBISE{ TJOA0D 8xelq Suirowal Jelje sieedde jjoq sy

(1814 88G) 95404 SuUijeisd0 JO JUBWLSNIDY (9-9



. PapuUBLILODad S| Ues|d daay Joy 10 4o Bujasyo Alleq
B|qnoa} 40 1soule asoy) JusAald 0F S| AlgnZed 10 JO [0A3U0D 0} BI0J8laY ]|

0 4O UOITBUILEIUOS AQ SI B|qNO4L uawdinbe solnepAy 110 10} Uosess o Jsopy

"GN -3njd 801140 JO 9215 pealy |

"8U0 Ja||BLS

0} 83u=yd ‘pausddey Supuny usym pue 80)J0 O Js)ewielp
483310 0] Buoeldad Ag panjos eg ppnoys asuodssd Aelap sy
'831140 4O UBS[T pue ¥28YD

‘8014140 JO dn pasung o s3uBd AHSO0SIA Blgensun

Ui BAlEA B18SUBDWOD JO 95UDdSES U PURE S| UCSEBI SIY |

Mol jo Ageisui | 3

‘Wl essy] 1snipesy
'8BUB|{ 404 MBU0S Jo UBTYSl} J3AD JO ssad1s Buidid yum
|00ds Ulew 10 %01 AISOW SI 8gno] SIy1 4o} uosesd sy

Bulpuig jAa] ouog | @

AU YOOI Yim UsYZl) ‘palsnipe Jaity
‘Jualasnipe [eljiul 01 1858y ‘BAjBA
iesuaduion JllM MaJos snipe Jo uslydl sse| Mo JeAQ

unowe  mol} o
osealoap Jo esesdoy | 0

“Uoljisod
WINWEX By

“40858.1dWo0 yym dn uesj) "a014140 O Fung.
aAoge se oluQ-

|0Auod  Jou  uen g

‘Mo

Japmod

duddes aull yum Sucdes op YIo0WsS 10U 4| ‘peAOWa pajelado
S| _J8A00 JBie (00ds 9]1BSURCWOD JO Uoljow W00 guniom oy Y
ainsealilajuron 2jgnot]

gurjooys s(qnod| */

"801410 paBung Jo asnesaq

Al9191dwod BA0Wa. 3sNW pesy) Lo ade} s sy; ‘s3njd sWos aAjDS Yolym ioM Jo eseD U @)

‘aoueusiuiew 1o dinbg

404 Buppiom op Usym SUIYIBWOS 40 JSNP Ul Xill PIOAE 03 BUIIBA0O SB oS UONBIBPISUOD UM @)
Psoue[eq sapisaq enbio} Sujusysiy Jadoid yiim mauos deo ualse Q@

‘ule}s Zuidid jo souenjiul noypm eeueyy 9

‘PoyIBW Bupjam Yum Uoines 'syiod Suiosulioo 404 pasn saduely Bupiepm @

{(Payoelie yomm) Jsas) piepuels 1daoxs slessdo jou oq ©

'BOUBLLIO}Jad Pale. PaBOX8 asn Jou 0 @)

‘D1ISYN 4810 pinyy o__,:m%E B Se |10 ues|o Suisy (D

8sN Uc UoNe) (-9



M
. BEER. TAREE
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LINNG
HeRAERRE. &%
2| CHAIN WHELL BRAKE W © MIDXS0 60 SETS
BOLTNUTS
L EES

3| ORUMBRAKELNNG | B00x100x59 | 1SET

BOLTNUTS

RRHE AR, R
b DRUM BRAKE W @ M8X35 30 SETS

W D
> GREASE NIPPLE PS1/4 20 SET

Hilett . .
0 | Greast cun EEZ* HG65-30 1PIECE Ty N e

7 L]

1PIECE
SPARE PARTS BOX

BRAKE TEST KIT

g | HEleiiE % 1SET
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CHECKED NANTONG MASADA SHIP MACHINERY CO., LTD
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MFR’S ADDRESS : NO. 118 HUANGHAT ROAD, GANGZHA DEVELOPMENT AREA, NANTONG, JTANGSU, CHINA

TEL: 0086-513-85306826 FAX: 0086-513-85306811
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SH|P NO. : HYDRAULIC MOTOR & REVERSING VALVES & CLOSE VALVE SPARE PARTS LIST ~ TOTAL 1PAGE, THE 1ST PAGE
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SHIP NO. : 0IL COOLER SPARE PARTS & TOOL LIST TOTAL 1 PAGE , THE 1ST PAGE
FE 4% HHE A A RE/FE | EE &
NO. NAME SKETCH MATERTIAL SUPPLY/SHIP DRAWING REMARKS
i — Yt
1 COOLING TUBE i Ni-Cu TUBE 2SET
RE REN
! PIUG SCREW g ) CARBON STEEL 25ET
3 BEE A .
NBR PLUG RUBBER
L HYETR % |
TUBE ENBOSS TOOL STEEL
g W R WeAM 1
WIPE BRUSH STEEL & WOOD
6 T 4 :
EXPANDER STEEL
] T RBFH i ’
EXPANDER HANDLE STEEL
EHER| .
8 | TUBE CLENING CTHEL 1
BRUSH
NAME: CLASS: REV. NO.
¢ 73(AM3)COMBINATION WINDLASS/MOORING WINCH SN
147kN MOORING WINCH DRAWING NO. : PAGE
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CHECKED NANTONG MASADA SHIP MACHINERY CO., LTD
APPROVED

MFR’S ADDRESS : NO. 118 HUANGHAT ROAD, GANGZHA DEVELOPMENT AREA, NANTONG, JTANGSU, CHINA

TEL: 0086-513-85306826 FAX: 0086-513-85306811




M

BEARED
SHIP NO. : ELECTRICAL SPARE PARTS LIST TOTAL 1 PAGE , THE 1ST PAGE
FE P E BE/EE is e
NO. NAME & TYPE SUPPLY/SHIP DRAWING REMARKS
| | R ADI-22/21 AC220V 6 JRCESY 3 2¢
INDICATOR LAMP K> IRCRE)
70 AD11-22/21 DC2LV
2| |NDICATOR LAMP ! IRCat>
% RL9S-16
3 FUSE 17 2A LA AR, R
. | %48 CDY-22/21DC24V :
BUZZER
5 %ﬁfﬁ F72—A ’I 0-300A 17, 6
BUZZER o
o | wRSEE HHSLP DC2LV 1
RELAY
7 B4k JST14P 99S AC220V 1
TIME RELAY
g BEEE | A38-11-20L4 A1R
START/STOP PUSH BUTTON 2
NAME: CLASS: REV. N0,
S.N
DRAWING NO. : PAGE
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DESIGN
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A
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NANTONG MASADA SHIP MACHINERY CO.

LTD

Windlass & Mooring Winch Lube Oil Chaife i il #E 17 %

Qil

Lubricants \ Points AR ik FAR GBS AR BT
Enclosed Gear Open Gear & Wire Bearings& Chain
GHE)D Ropes GEBEREAF

M (HRI¥F By Brush)
SHELL % & OMALA 220 Malleus GL 95 AIvaniaIEP Grease2
Rhodina EP2
MOBIL 2 Mobilgear XP 220 | MOBILTAC 375 NC Mobilux EP2

Mobilgrease XHP 222

TOTAL i8ix/R

ELF Epona Z 220

Ceran AD Plus

Ceran WR2

BP

ENERGOL GR XP
220

ENERGREASE WRP

ENERGEASE MP-MG2

CALTEX jnft+-p#

Meropa 220 EP
Lubricant HD.150.220Q

OPEN Gear OilN° 0

WATER RESISTANT
EP GREASE N°2

TEXACO &+

Meropa 150.220

Texclad Premium 2

MULTIFAK EP 2

CHEVRON g

NL Gear Compound

PIGNON GREASE

MOLYGREASE 2

150.220 250CB MULTIFAK EP 2
GulfSea HYPERBAR| GulfSea HYPERBAR
GULF OIL MARINE | GulfSea Gear Oil 22Q Super CS CS2
TS NEARA W (SealLub Gear Oil 220) (SeaLub HYPERBAR| (SeaLub HYPERBAR
Super CS) Super CS)

CASTROL FSE£ M4

Alpha SP 150.220

Spheerol SX 2

Spheerol EPL2
Spheerol SX 2

Cronoc Compound | Multinoc Grease NO.2
NIPPON OIL Bomoc SP 150.260
No.2 Epnoc Grease NO.2
DaphneCE Compoung Daphne 2-S Daphne Coronex Grease
IDEMITSU Daphne CE 150S Daphne Coronex NO.2
e AL S
Compound 220S T T il Grease EP NO.2
_ Diamond gear Lub Diamond OG Diamond Multi Purpose
MITSBISHI =ZE/#
SP 150.220 Grease 550 Grease M2.2
MaruzenBRC No.3 )
MARUZEN f# Swacol SP220 N Limax NO.2
ERERT
SHOWA Ol L Shoseki Ge220 Shoseki No.2 Shoseki Sunlight Grease
PRSI NO.2
A1k (Tel): 0513-85306822/23

fE 2L (Fax) : 0513-85306811

W46 (E-mail) : sales@masada. cn

Hubl: FEIE TSI K X B 118 5 4w (P. C.): 226005 Mk (Http): www. masada. cn

(Add). :

No. 118, Huanghai Road, Gangzha Development Area, Nantong, Jiangsu
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NANTONG MASADA SHIP MACHINERY CO., LTD

General SP 150.22% OG 680 Gemico Grease MF-2
GENERAL J# s s :
LzealibE T VBRI T Gemico Grease MP-2
DAIKYO Pio SP150.220 Dynamic SP-2 Dynamic Grease MP-2
WA VRV Vil VAT AC I T
KYOSEK! i Kyosekl Reductus 22¢ =600 Risonics Grease MP-2
WA S T Risonioe Grease2
FUJI KOSAN Ji Fukkol mild EP Fukkol No.2 Fukkol Multi
Gear 220 DN WETE o Purpose Grease NO.2
Ky it CKD220 F ik #6h 10000 PRG35

Pump Unit Hydraulic Oil CharfZ iy & il #E 47 %

A L 4
SHELL % & Tellus Oil T 46
MOBIL EZh Mobil DTE 15M
TOTAL EIE/R VISGA 46
BP & BARTRAN HV 46
CALTEX jnf&+ p# HYDRAULIQUE LPS 46
TEXACO 7+ RANDO HDZ 46
CHEVRON Z i Ji i RANDO HDZ 46
GULF OIL MARINE GulfSea Hydraulic HVI Plus 46
EEAA (SealLub Hydraulic HVI Plus 46
CASTROL Esz&p HYSPIN AWH-M 46
NIPPON OIL
NIPPON OIL
Super Hyrando 46

HLi% (Tel) : 0513-85306822/23 f&H. (Fax) : 0513-85306811

W46 (E-mail) : sales@masada. cn

Hubl: FEIE TSI K X B 118 5 4w (P. C.): 226005 Mk (Http): www. masada. cn
(Add). : No. 118, Huanghai Road, Gangzha Development Area, Nantong, Jiangsu
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NANTONG MASADA SHIP MACHINERY CO., LTD

IDEMITSU

Daphne Hydraulic Fiuid 46WR

MITSBISHI =25k

Diamond lube RO-46

MARUZEN h# Swa fluid  46(N)
SHOWA OIL Shoseki S-H46
GENERAL f# Panol 46
DAIKYO J& Pio fluid RO46
KYODO j# Hydlux 46
FUJI KOSAN J# Fukkol Hyorol X46
IR HV-46#47T 5 5 31

*Please choose ISO VG 32 hydraulic oil when thesgks always in Cold Zone and choose ISO VG 68duylitc

oil when the vessel is always in Torrid Zone torgnéee the normal working performance.

HLi% (Tel) : 0513-85306822/23

fE 2L (Fax) : 0513-85306811

W46 (E-mail) : sales@masada. cn

Hubl: FEIE TSI K X B 118 5 4w (P. C.): 226005 Mk (Http): www. masada. cn
(Add). : No. 118, Huanghai Road, Gangzha Development Area, Nantong, Jiangsu
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Add: No. 118, Huanghai Road, Gangzha Development Area, Nantong Jiangsu
HS 4w (Postal Code): 226005

% (TEL): 086-513-85306820/85306826

f5H (FAX): 086-513-85306811

BB%8 (E-mail): nt@masada.cn
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