MASHHAD GEARBOX
INDUSTRIAL COMPLEX

MASHAD GEARBOX

INDUSTRIAL COMPLEX - MFG

Manufacturing Activities

Design and production of industrial gearboxes.

Design and manufacture of all types of parallel and 90 degree helical
gearboxes.

Design and manufacture of marine gearboxes in different powers.
Design and manufacture of special gearboxes-Reverse Engineering.
Design and production of industrial winches.

Design and production of screw jacks.

Design and construction of power transmission plants for conveyors,
ball mills and material transmission systems including gearboxes,
electric motors & hydrocouplings.

Part of the factorv work experience

Petrochemical Industries
South Pars Service Industries

Abadan Petrochemical company
Shiraz Petrochemical Company
Bandar Imam Petrochemical Company
Khorasan Petrochemical Company
Kermanshah Petrochemical Company
Tabriz Petrochemical Company
Shahid Tondgooyan Petrochemical Company
Razi Petrochemical Company
Fanavaran Petrochemical Company
Aria Phosphoric Company

Refinery Companies
Abadan Refinery
Tehran Refinery

Machinery Manufacturing Industry Companies
Arak Machine Manufacturing

Tabriz Machine Manufacturing

Iran Khodro Machine Industrial Company

Steel Industries

Esfahan Steel Company

Mobarakeh Steel Company

Khorasan Steel Complex

Ahwaz Steel Complex

Kavian Steel Company

Guilan Steel Company

Khouzestan Steel Company

Bafgh Mineral Complex Iron & Steel Company
Yazd Alloy Steel Company
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REDUCERS
Design lglso g lg> b
RV series reducer are available in following design b 0 g2 5=k g3 RVl 03518 (5 0w
o7 e
ICE standard motor flange CK_,_\_L//'U NMRV
hollow shaft output ICE Uso g 3 lasbiol iU
L w8 ubo GPg S ek b
SIS
%(’“\
ENGEIE
Solid shaft input \M.u_-/)/ NRV

hollow shaft output

85 Uk 5295 b b 635 LS (5399 Chad

ICE standard motor flange
hollow shaft output , with F2
output flange

oy =
& ?
A==
ICE standard motor flange f\/ j': 3 NMRV....F1
hollow shaft output , with F1 =TT ICE Uso g 5 lssliawl ziUs
output flange | { 1 F1 o9 61508 oy o (o g5 s U
il =t
]y lg glgly )
NMRV....F2

ICE Jso g 5;lssliml gilld

F2 295 olh00 6w 565 lao 29> Ladib b

ICE standard motor flange
hollow shaft output , with TA
output flange

NMRV....TA
i b ICE Jso g 5 lssbinl gills
TA Josll guSce (9L 0l 0 60 565 ylio 5295

ICEstandard motor flange
hollow shaft output , with VS
worm extension shaft

NMRV....VS

ICE Jso g 5,lssliuml zills

ICE standard motor flange
additional double shaft output

19990 Sy b s Sy
NMRV....AB
ICE standard motor flange s ] 2ol
additional double shaft output ICE Jsosg AJ'*'.L"T”'é"us
19590 Sy iy o 9
NMRV....AS

ICE o g 3,50l gills
P> bl o Sy
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REDUCERS
Designation iy las
series code NRV J>o jubw
NMRV
reducer model o3ualS Jso
additional flange E; oLl ol
additional output shaft ﬁg Lol (52945 Caals
worm extensional shaft VS 5399 Cadid
additional torque arm TA Josll uSe 59U
transmission ratio JE5] s
electric motor type and power )38 9 LSo Sl gigo g0
mounting position Cuas >
Sign example 3905 J o
A) NRV050-VS-50 B8 NRV050-VS-50 B8 (=)l
reducer model 050, with input shaft and worm extensional 4o8Lal 39 3> (53959 bl g 5399 b« 05BsaalS Jso
shaft, ratio 50, mounting position B8 B8 wuay cill> g 50JWEI s
B) NMRV075-F1-20-Y1.5 B3 NMRV075-F1-20-Y1.50 B3 (=
reducer model 075, motor power 1.5 KW, with F1 output 29> @S g Flolos oy aulg gliS  1.5g390 cys8  07&aslS o
flange, transmission ratio 20, mounting position B3 B3 s cull> g 20 D] Capaass
C) NMRV110-AS-25-Y2.2 B6 NMRV110-AS-25-Y2.2 B6 (2
reducer model 110, motor power 2.2 KW, with additional 08 b So e b anlg S 2.3g5g0 a8 118318 o
single output shaft, transmission ratio 25, mounting position B6 B6 Ly > g 25 J0EH] Caas
Permitted output torque (N.m) jlaw o295 HolidS
ratio model Jso
e 030 040 050 063 075 090 110 130
7.5 18 40 71 128 185 290 480 750
10 18 40 72 130 195 310 520 820
15 18 40 74 140 200 360 570 920
20 18 39 73 135 210 355 560 910
25 21 38 70 130 200 340 590 930
30 20 45 84 160 230 410 630 1040
40 18 41 76 145 220 360 610 1050
50 17 39 73 135 210 340 600 980
60 16 36 68 130 200 320 560 900
80 13 33 65 122 190 285 490 840
100 29 55 118 180 270 460 740
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REDUCERS

Mounting position

PSS auiig Lo o i alS

B3

B8

V5

B6

V6

Wire box position

19990 JUpo 45 e taniag

Selection guide

output torque is performed using the following
formula :

KA x Ma < [M]

KA--service factor
Ma--output torque
[M]--permitted torque

wlail glaasly

-394 o0 0318l ) J9038 12945 J9LiliS 39T uawsy s

KA x Ma < [M]

Senps KA
29> J9tuiS © Ma
Jtpo gt © M)
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CEESETSEN L LA SYWR T T B [ Jso b w9 6399 a8 LPgS i 5295 jglidS s Jso b3 w9
Input Output Output Ratio  Model Pole  Weight Input Output Output Ratio  Model Pole  Weight
power speed torque power speed torque
KW rpm N.m Kg KW rpm N.m Kg
0.06 186 2.6 7.5 NMRV030 4 4.2 0.18 35 32 40 NMRV040 4 8.3
140 3.4 10 030 35 32 40 050 9.5
94 4.7 15 030 28 38 50 040
70 6 20 030 28 38 50 050
56 7 25 030 24 34 60 050
47 8 30 030 18 53 80 050
35 9.7 40 030 14 55 100 050
28 1.3 50 030 0.25 186 " 7.5 NMRV040 9.3
28 12.7 50 040 5.3 186 11 7.5 050 10.5
24 12.5 60 NMRV030 4.2 140 14 10 040
24 14.2 60 040 5.3 140 14 10 050
18 12.5 80 030 4.2 94 20 15 040
18 17 80 040 5.3 94 21 15 050
14 19.2 100 040 5.3 70 26 20 040
0.09 186 3.9 7.5 NMRV030 4.2 70 26 20 050
140 5 10 030 56 31 25 040
94 71 15 030 56 32 25 050
70 9 20 030 47 36 30 040
56 10.4 25 030 47 36 30 050
47 12 30 030 35 44 40 040
35 14.5 40 030 35 45 40 050
28 16.9 50 NMRV030 28 53 50 NMRV050
28 19 50 040 24 60 60 050
24 16.9 60 030 18 65 80 050
24 21.4 60 040 5.3 18 77 80 063
18 25.5 80 040 7.3 14 55 100 050
14 28.9 100 040 14 85 100 063
0.12 186 52 7.5 NMRVO030 0.37 186 16 7.5 NMRV040 9.3
186 5.3 75 040 186 16 7.5 050 10.5
140 6.7 10 030 140 21 10 040
140 7 10 040 140 21 10 050
94 9.5 15 030 94 30 15 040
94 10.1 15 040 94 31 15 050
70 12 20 030 70 39 20 040
70 12.8 20 040 70 39 20 050
56 13.9 25 030 56 47 25 050
56 15.3 25 040 47 54 30 050
47 16 30 030 35 66 40 050
47 17.2 30 040 35 70 40 063 13.2
35 17 40 030 28 73 50 050
35 21.3 40 040 28 83 50 063
35 21.9 40 NMRV050 8.5 24 95 60 063
28 25.4 50 040 18 114 80 063
28 25.8 50 050 14 118 100 063
24 28.5 60 040 0.55 186 24.5 7.5 NMRV040 12.3
24 29 60 050 186 25 7.5 050 13.5
18 34.1 80 040 140 32 10 040
18 34.7 80 050 ;jo ZZ 12 ggg
0.18 1:6 30-1 ;050 NMRVggg 7.2 % p 15 063 162
: : : 70 59 20 050
186 8 75 040 8.3 70 60 20 063
140 10 10 030 56 71 25 NMRV050
140 10 10 040 56 72 25 063
94 14 15 030 47 80 30 063
94 15 15 040 35 104 40 063
0w T "
70 19 20 040 28 129 50 075
56 20 25 030 24 146 60 075
56 23 25 040 18 180 80 075
47 26 30 NMRV040 14 180 100 075
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Technical data 19 5o o3l
CEESETSEN L LR SYWR T T B L [ Jso b w9 6399 a8 LPgS s 5295 jglidiS s Jso b3 w9
Input Output Output Ratio  Model Pole  Weight Input Output Output Ratio  Model Pole  Weight
power speed torque power speed torque
Kw rpm N.m Kg KW rpm N.m Kg
0.75 186 34 7.5 NMRV050 4 14.5 2.2 35 462 40 NMRV110 4 73
186 33 7.5 063 17.2 28 550 50 110
140 44 10 050 28 567 50 130 93
140 44 10 063 24 660 60 130
94 63 15 050 18 803 80 130
94 63 15 063 3 186 138 7.5 110 77
70 82 20 063 140 182 10 110
56 99 25 063 94 263 15 110
47 109 30 063 70 350 20 110
47 116 30 075 20 56 431 25 110
35 143 40 063 47 484 30 110
35 147 40 075 35 631 40 110
28 176 50 075 35 642 40 NMRV130 97
28 184 50 090 24 28 773 50 130
24 200 60 NMRV075 24 900 60 130
24 212 60 090 4 186 184 7.5 NMRV110 88
18 257 80 090 186 186 7.5 130 108
14 270 100 090 140 243 10 110
1.1 186 49 7.5 NMRV063 23.2 140 242 10 130
186 49 7.5 075 26 94 352 15 110
140 65 10 063 94 357 15 130
140 66 10 075 70 464 20 110
94 93 15 063 70 466 20 130
94 95 15 075 56 573 25 110
70 121 20 063 56 572 25 130
70 122 20 075 47 646 30 110
56 149 25 075 47 655 30 130
47 170 30 075 85 857 40 130
35 216 40 075 28 980 50 130
35 225 40 090 30 5.5 186 253 7.5 NMRV110 98
28 271 50 NMRV090 186 256 7.5 130 118
24 311 60 090 140 334 10 110
24 324 60 110 67 140 334 10 130
18 410 80 110 94 484 15 110
14 460 100 110 94 490 15 130
1.5 186 67 7.5 NMRV075 29 70 645 20 130
140 90 10 075 56 788 25 130
94 130 15 075 47 900 30 130
70 167 20 075 7.5 186 345 7.5 NMRV110 117
56 200 25 075 186 349 7.5 130 137
56 209 25 090 33 140 455 10 110
47 230 30 075 140 455 10 130
47 236 30 090 33 94 667 15 130
35 306 40 NMRV090 70 880 20 130
28 369 50 090 56 1074 25 130
28 375 50 110 55
24 442 60 110
18 490 80 110
18 547 80 130 90
14 652 100 130
2.2 186 101 7.5 NMRV090 36
186 101 7.5 110 73
140 133 10 090
140 133 10 110
94 193 15 090
94 192 15 110
70 251 20 090
70 256 20 110
56 307 25 090
56 316 25 110
47 346 30 090
47 355 30 110
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Mounting dimensions wwad (51 JB5 3 jg0 Slayl
NMRV...

_| a r ¢}
J A wlA
| F ki
g I . :
k o]

model Mounting dimensions wual 5l ks 5 g0 slel

U A C D(H7) E F G H [ L M N(h8) o] P
030 54 80 14 97 32 55 40 30 56 65 55 6.5 75
040 70 101 18 121.5 43 70 50 40 71 75 60 6.5 87
050 80 121.5 25 145 49 80 60 50 85 85 70 8.5 100
063 100 147.5 25 174 67 95 72 63 103 95 80 8.5 110
075 120 174 28 205 72 112.5 86 75 113 115 95 11 140
090 140 208 35 238 72 130 103 90 130 130 110 13 160
110 170 252.5 42 294 160 127.5 110 142 165 130 14 200
130 200 2925 45 335 180 147.5 130 155 215 180 16 250

model Mounting dimensions I - PR T FINER

J— | Gt N1 KE a Q R S T v K b t
030 63 29 M6x11 (n4) 0° 44 57 55 20 27 44 5 16.3
040 78 36.5 M6x8 (n4) 45° 55 715 6.5 23 35 60 6 20.8
050 92 43.5 M8x10 (n8) 45° 64 84 7 30 40 70 8 28.3
063 112 53 M8x14 (n8) 45° 80 102 8 40 50 85 8 28.3
075 120 57 M8x14 (n8) 45° 93 119 10 50 60 90 8 31.3
090 140 67 M10x18 (n8) 45° 102 135 11 50 70 100 10 38.3
110 155 74 M10x18 (n8) 45° 125 167.5 15 60 85 115 12 45.3
130 170 81 M12x20 (n8) 45° 140 187.5 15 80 100 120 14 48.8
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Mounting dimensions wwas 5l B 3 g0 Sl
NRV...

LE|

\$
T t -
| an o N [
A ! wiA
' Llf i ' ‘ ' = N
A-A |~ O} 0 ol 1
” - b $ ﬂ}
f T  — 2 r"l"' i8] D
) l ] KE T F
L e i = - K
i p | g 7 22 i L _
c G1 D G1
model Mounting dimensions a5l sy 3590 Slel
J>—o A C D(H7) E F H | L M N(h8) O P Q R S
030 54 80 14 97 32 40 30 56 65 55 6.5 75 44 57 5.5
040 70 101 18 121.5| 43 50 40 71 75 60 6.5 87 55 71.5 6.5
050 80 121.5 25 145 49 60 50 85 85 70 8.5 100 64 84 7
063 100 147.5 25 174 67 72 63 103 95 80 8.5 110 80 102 8
075 120 174 28 205 72 86 75 113 115 95 11 140 93 119 10
090 140 208 35 238 72 103 90 130 130 110 13 160 102 135 11
110 170 252.5 42 294 127.5 110 142 165 130 14 200 125 167.5 15
130 200 292.5 45 335 147.5 130 155 215 180 16 250 140 187.5 15
model Mounting dimensions wal 5l sk 3 g0 Slsul
J>—o G1 G2 N1 f KE a b t B d(j6) t1 b1 T \% K
030 63 51 29 - M6x11(n4) 45° 5 16.3 20 9 10.2 3 20 27 44
040 78 60 365 | - M6x8(n4) 45° 6 20.8 23 1" 12.5 4 23 35 60
050 92 74 43.5 | M6 M8x10(n8) 0° 8 28.3 30 14 16 5 30 40 70
063 112 90 53 M6 M8x14(n8) | 45° 8 28.3 40 19 215 6 40 50 85
075 120 105 57 M8 M8x14(n8) | 45° 8 31.3 50 24 27 8 50 60 90
090 140 125 67 M8 M10x18(n8) | 45° 10 38.3 50 24 27 8 50 70 100
110 155 142 74 M10 | M10x18(n8)| 45° 12 45.3 60 29 31 8 60 85 115
130 170 162 81 M10 | M12x20(n8) | 45° 14 48.8 80 30 31 8 80 100 120




MASHAD GEARBOX

REDUCERS

Mounting dimensions

additional output flange dimensions

NMRV...-F1

NMRV...-F2

PSS auiig Lo o i alS

wuas 1 gB5 3 590 Slayl

29> @S sl

Side view
HRV030-090 HRV110-130

model mounting dimensions  —uas sl

Js—o KA KB KC KM KN(H8) KO KP KQ
030 54.5 6 4 68 50 6.5(4/90°) 80 70
040 67 7 4 87 60 9(4/90°) 110 95
050 90 9 5 90 70 1 (4/90°) 125 110
063 82 10 6 150 115 11(4/90°) 180 142
075 111 13 6 165 130 14(4/90°) 200 170
090 111 13 6 175 152 14(4/90') 210 200
110 139 15 6 220 170 14(8/90°) 270 250
130 151.5 15 6 255 180 16(8/90°) 320 290

additional single and double output shaft dimensions 2930 9 3 ydi0 5295 iy Sl
NMRV...-AB NMRV...-AS
B1 . G1 B1 - G1 T - 1
" B L i
f e e W S =

el \Zz7 7777 RRRwwnwwh | ;
- L1 L a

model mounting dimensions uas slsl

Js—o d(h6) B B1 L L1 f b1 t1
030 14 30 32.5 102 128 M6 5 16
040 18 40 43 128 164 M6 6 20.5
050 25 50 53.5 153 199 M10 8 28
063 25 50 53.5 173 219 M10 8 28
075 28 60 63.5 192 247 M10 8 31
090 35 80 84 234 308 M12 10 38
110 42 80 84.5 249 324 M16 12 45
130 45 80 85 265 340 M16 14 48.5
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Mounting dimensions wwas 5l B 3 g0 Sl
additional torque arm dimensions Josdl S (59jL 01351 g Slsl
NMRV...A
model dimensions sLsil
Jso K1 G KG KH R
NMRV030 85 14 24 8 15
NMRV040 100 14 Bilp5] 10 18
NMRV050 100 14 38.5 10 18
NMRV063 150 14 49 10 18
NMRVQ75 200 25 47.5 20 30
NMRV090 200 25 57.5 20 30
NMRV110 250 30 62 25 35
NMRV130 250 30 69 25 35
worm extension shaft dimensions 293)0 9 3830 ;295 b Sl
NMRV...VS

1__- —

model  J>—o G2 d(j6e) B b1 t1 f
NMRV030 45 9 20 3 10.2 -
NMRV040 53 11 23 4 12.5 -
NMRV050 64 14 30 5 16 M6
NMRV063 75 19 40 6 21.5 M6
NMRV075 90 24 50 8 27 M8
NMRV090 108 24 50 8 27 M8
NMRV110 135 28 60 8 31 M10
NMRV130 155 30 80 8 33 M10
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REDUCERS
IEC standard motor mounting flange IEC gous cons

% Dl Z| 2| o
s transmission ratio Jail s
model Jso gt N M P
flange model 7.5 10 15 20 25 30 40 50 60 80 | 100
63B5 95 115 140
030 63814 60 75 90 1" 1" 11 11 1" 1" 1" 1 - - -
56B5 80 100 120
56B14 50 65 | 80 o o o o o o o o o o i
71B5 110 130 160
14 14 14 14 14 14 14 14 - - -
040 71B14 70 85 105
63B5 95 115 140 1 1 1 11 1" 1" 1" 1 11 11 1"
80B5 130 165 200
80B14 80 100 120 19 19 19 19 19 19 19 - - - -
050 7185 110 L L 14 14 14 14 14 14 14 14 14 14 -
71B14 70 85 105
63B5 95 115 140 - - - - - - 1" 1 11 11 1"
90B35 130 165 200 24 24 24 24 24 24 24 - - - -
063 80B5 130 165 200 19 19 19 19 19 19 19 19 19 - -
71B5 110 130 160
- - - - - - 14 14 14 14 14
71B14 70 85 105
100/112B5 180 215 250 28 28 28 28 - 28 - - - - -
075 90B5 130 165 200 24 24 24 24 24 24 24 24 24 - -
80B5 130 | 165 | 200 - - - 19 19 19 19 19 19 19 19
100/112B5 180 215 250 28 28 28 28 28 28 28 28 - - -
090 90B5 130 165 200 24 24 24 24 24 24 24 24 24 - -
80B5 130 165 200 - - - - - - 19 19 19 19 19
132B5 230 265 300 38 38 38 38 38 - - - - - -
110 100/112B5 180 215 250 28 28 28 28 28 28 28 28 28 - -
90B5 130 165 200 - - - - 24 24 24 24 24 24 24
132B5 230 | 265 | 300 38 38 38 38 38 38 38 38 - - -
130 100/112B5 180 215 250 - - - - 28 28 28 28 28 28 28
90B5 130 165 | 200 - - - - - - 24 24 24 24 24
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RV series combination RV 1S 5 53w slgdso

Designation iy les

reducer model NRV 83ulS Jso

NMRV

transmission ratio JEil s

motor type and power )38 g S Sl gigo ggv

wire box position Jliuso 5 oumo> Cumiog

Sign example o3905 JUio

A) NMRV030/050-300-Y0.18 NMRV030/050-300-Y0.18 (I

combination model NMRV030/050, 5

transmission ratio 300, Y series h:(MGIj\L“m)/ggg J’L:Sly d_\?

motor power 0.18 KW 0.18 KW gigo 55

B) NMRV050/110-500-YVPO0.55 NMRV050/110-500-YVP0.55 (-

combination model NMRV050/110, .

transmission ratio 500, inverter N%RVOSO/;Z)g ""'"SIJ" J>e

motor power 0.55 KW G1—» 500 e Cagnd
0.55 KW Jgiigo <y a3

Mounting position wuas cll

S1 S2
S3 S4
!
? —
Oa 0
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Technical data 19 5o o3l
53909038 Rgss ep  GPOB RS s Jso s o 63909 )35 G2g)S Canpm 5295 JUAS s Jso b3 039
Input Output Output Ratio  Model Pole  Weight Input Output Output Ratio  Model Pole  Weight
power speed torque power speed torque
Kw rpm N.m Kg KW rpm N.m Kg
0.09 4.7 70 300 NMRV 030/040 4 9.5 0.09 0.9 360 1500 NMRYV 040/075 4 17.3
0.06 3.5 63 400 NRV 9.5 0.8 404 1800 NRV

2.8 57 500 0.06 0.6 330 2400

23 72 600 0.5 301 3000

1.9 72 750 0.37 4.7 402 300 NMRV 040/090 29.3

1.6 73 900 35 523 400 NRV

1.2 65 1200 2.8 550 500

0.9 73 1500 23 605 600

0.8 73 1800 0.25 1.9 538 750

0.6 65 2400 1.6 533 900

0.4 65 3200 0.18 1.2 629 1200
0.12 4.7 142 300 NMRYV 030/050 13.5 0.9 588 1500

3.5 127 400 NRV 0.12 0.8 492 1800
0.09 2.8 123 500 13.5 0.6 625 2400

23 143 600 0.09 0.5 548 3000

1.9 148 750 0.75 4.7 871 300 NMRYV 050/110 75.5
0.06 1.6 141 900 13.5 35 1013 400 NRV

1.2 118 1200 0.55 2.8 984 500

0.9 139 1500 23 1062 600

0.8 155 1800 1.9 1128 750

0.6 124 2400 0.37 1.6 1079 900

0.5 120 3000 0.25 1.2 943 1200
0.12 4.7 210 300 NMRYV 030/063 15.4 0.9 1064 1500

3.5 222 400 NRV 0.8 1075 1800

2.8 205 500 0.18 0.6 1001 2400

23 208 600 0.12 0.5 884 3000

1.9 216 750 1.50 4.7 1789 300 NMRYV 063/130 110.2
0.09 1.6 200 900 15.4 1.10 3.5 1519 400 NRV

1.2 236 1200 0.75 2.8 1466 500
0.06 0.9 204 1500 15.4 23 1631 600

0.8 202 1800 1.9 1804 750

0.6 220 2400 1.6 1826 900

0.5 223 3000 0.55 1.2 1705 1200
0.37 4.7 405 300 NMRYV 040/075 254 0.37 0.9 1674 1500
0.25 3.5 336 400 NRV 254 0.8 1698 1800

2.8 307 500 0.25 0.6 1624 2400
0.18 2.3 362 600 0.5 1548 3000

1.9 391 750
0.12 1.6 325 900

1.2 359 1200
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NMRV../NMHRV... e a5l 45 3 yg0 Slaul

i
14
1 w
i
1 T
The first stage reducer can be rotated 90; 180, 270°by the central of output shaft 31 g jS50 5295 bl aluwgsd o T Ao g PV o 8 ylgiae | b o3umlS
model Mounting dimensions i 5l ks 5 g0 slsul
J>—o A B C C1 |D(H7)|D1(j6)] E F G H H1 | 11 L M | N(h8)| N1 N2 (0]

030/040 | 70 20 |100 | 80 18 9 121.5| 43 55 (50 40 | 40 30 | 71 75 60 36.5 | 29 6.5

030/050 | 80 20 (120 | 80 25 9 144 49 55 |60 40 | 50 30 | 85 85 70 435 | 29 8.5

030/063 | 100 | 20 |144 | 80 25 9 174 67 55 |72 40 | 63 30 | 108 | 95 80 53 29 8.5

040/075 | 120 | 23 |[172 100 | 28 11 205 72 70 (86 50 | 75 40 | 112 | 115 | 95 57 36.5 | 11

040/090 | 140 | 23 (208 | 100 | 35 11 238 74 70 (103 50 | 90 40 | 130 | 130 | 110 | 67 36.5 | 13

050/110 | 170 | 30 |[252.5| 120 | 42 14 295 - 80 (127.5| 60 110 50 144 | 165 | 130 | 74 43.5 | 14
063/130 | 200 | 40 |292.5| 144 | 45 19 |335 - 95 (147.5| 72 130 63 155 | 215 | 180 | 81 53 16

model Mounting dimensions wuas sl ghs 3 g0 slsl

J>—o R|RI| s | T| V] z]|K KE a | b | b1]| f t | 1| kg| P| Q| 61| a2
030/040 (715 |57 | 65 | 26 [ 35 | 120 | 60 | M6x8n.4 45 | 6 3 - 20810239 | 87 |55 |78 51
030/050 (84 57 7 30 | 40 130 | 70 M8x10n.4 45° 8 3 - 28.310.2| 5.0 100 | 64 92 51
030/063 (102 | 57 8 36 | 50 145 | 85 M8x14n.8 45° 8 3 - 283 (102|738 110 | 80 112 | 51
040/075 |119 | 71.5| 10 | 40 |60 | 165 | 90 | M8x14n.8 | 45 | 8 4 - 31.3]|125|12.0| 140 | 93 | 120 | 60
040/090 (135 | 71.5| 11 45 | 70 | 182 | 100 | M10x18n.8 | 45" | 10 4 - 38.3(125|16.0| 160 | 102 | 140 | 60
050/110 (167.5| 84 14 50 | 85 225 | 115 | M10x18n.8 | 45° 12 5 M6 | 45.3|16.0|39.2| 200 | 125 | 155 | 74
063/130 |187.5| 102 | 15 60 | 100 | 245 | 120 | M12x21n.8 | 45 14 6 M6 |48.8 |21.5|55.0| 250 | 140 | 170 | 90

(18] 1)
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PLANETARY VARIATOR
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REDUCERS S

PSS aduing Lo os i alS

Design lg)so g lg> b

MB series variator are available in following design Al 5o o) lgmab g MBsjw gl justio 59

Basic type, with motor,
foot-mounted

MBWY
uad sl ocly 9 49550 b Glol g9

Basic type, with motor,
flange-mounted

MBLY
uas 2l jgigo b Lol 295

Added single-stage gear
type, with motor,
foot-mounted

MBWY...-C...
0353 62810 £97 Sy 03D 68l

wuas sl el g 49igo b

Added single-stage gear
type, with motor,
flange-mounted

MBLY...-C...

033 6840 Sy 030k 8Ll

cuas 2l g 9590 b
MBW
Basic type, with input shaft, s .
foot-mglﬁ)nted P 915599 Cudib b Ll £
oal sl el
MBL
Basic type, with input shaft, . .
flange-mounted 915399 b b Shal e go
uas 2iUs
MBW...-C...

Added single-stage gear
type, with input shaft, foot
-mounted

0353 02840 £95 Sy 03 a8l

s ool 9 (5399 ik Sy b

Added single-stage gear
type, with input shaft, flange
-mounted

MBL...-C...
0333 6280 S 0.5k 68l

cuad sl @l g (5399 i
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Output torque character curve sheet of variator

PSS auiig Lo o i alS

Jasiio j93 ywlwl j3 5295 JlidS yixio

A

MAX

% \\

- ~

g \\

2

=}

o) MIN

200 400 600 800 1000
\ \ \ \ \ \ |
Basic variator structure Jastio 393 ol Glokislu
@, ® D ®  ®

KOS

)

1. Output shaft 9. Shift cam

2. Planetary rack 10. Planetary wheel
3. Fixed cam 11. Fixed ring

4. Surface bearing 12. Solar-Wheel

5. Slide-block bearing 13. Press-plate

6. Shift hands 14. Spring

7. Shift screw 15. Input shaft

8. Shift slide-block

J9> j&5 595 -9 GRS ubhs = |

G Hiyg> 242~ 1o Glogbw 0335 5 42 - p
ol SCn) - ) ol Solsb -
ojluweyz - 1P &l ozt HBLL -¢

A8 iy 6200 — | P &l vulgiuwl ¢ BLL -0
FO-NE o j9> Glws el -5

539)9 SLL ~ 16 19>y g =V
J9> Ju=i 080 A
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Designation

Variator series code
Mounting structure
foot-mounted
flange-mounted
variator model

motor type and power
added gear unit
transmission ratio
mounting position

wire box position

Sign example

A) MBWO07-B3
foot-mounted, with input shaft, model 07, mounting B3

B) MBL04-Y0.37-B3-270
flange-mounted, model 04, Y series motor 0.37 KW,
mounting position B3, wire box position 270°

C) MBW15-Y1.5-C5-B3-270

foot-mounted, model 15, Y series motor 1.5 KW,

with added single stage gear unit, transmission ratio 5,
mounting position B3m wire box position 270°

Operation and maintenance

1. the ambient temprature range : -10--40° C
2. the working temperature less than 80° C

3. the precision of speed regulation is 0.5--1 round

4. variation is 5, ratio can be varied between 1:1.45-1:7.25

output torque is performed using the following formula :

KA x Ma < [M]

KA--service factor
Ma--output torque
[M]--permmited torque

MB

PSS auiig Lo o i alS

vyl

J2%0 59> jubw

IR0 j9 (Jdo

a5 9 gigo £95

0.k 08Ll solg

U] s

MBWO07-B3 (-4

MBL04-Y0.37-B3-270 (=

0.37 KW lgs g Y 9590 (5w 0430 cuas é..Us
02 270 puuws’ sus> « B3uuway o

MBW15-Y1.5-C5-B3-270 (¢

1.5 KW ylgi g Y9590 (5w 1820 acmas ool
¢ 5 JEil & a8 g Lackiao 65 62duo LSS

613855 9 juoss — 5 Slae

bl SUS b 6255 10 - 4Qu Sl (5515685 =0 5los - |
b s1Suisbw 6253 801 yieS sob 6B (glos -
3Bl yg3 1.5 15 0.5 o 5 yguo o0 Sub e juw L8 -

Sgabpll 1:7.25 6 1: 1,450 s3lgh (o0 59 sl —F

-S4 (0 o3kl yj J9oyd jl o295 Je LS (39T Cowss (sl

KA x Ma < [M]

SBemps KA
29> y9tiS : Ma
oo oS [M]
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Mounting position ua) Cusiog
B3 B8 B5 B4 B6
)
|
Y
V5 V6 V1 V3 B7
I ' ;
Ll
Wire box position J9990 JUiro 55 dus> Ciasudg
Normal
270°
N _
%
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MBW...

| —

PSS auiig Lo o i alS

wuas 1 gis 3 490 Slayl

mounting dimensions output shaft dimensions input shaft dimensions overall dimensions
model cuas slal 5295 sl slsul 6399 8l sLsul o—L S sLsl
Jae Ho| Ao [A1|Bo|n |do|di|[b1]|ct|er|s1|d2|b2|ca|fe]|l2|s2|A|h|G|[B|B1|H]|R|V]|LT|L2
02 |75 (105 18 [110| 4 |9 [14js6| 5 16 | 23 M6 [14js6| 5 |16 | 25 |65 M6 [125| 13 |69 |146| 25 |160|105|85 |130|227
04 |90 |105( 30 |120| 4 | 10 |14js6| 5 16 | 30 M6 |[14js6| 5 (16 | 30 |76 |[M6 |135| 15 (82 |160( 30 | 186|118 |85 |145|245
07 |106|125| 35 |160| 4 | 12 |20js6| 6 | 23 | 40 |M8 [195s6| 6 |21.5| 30 |66 (M8 |[150| 15 |88 [190| 40 [215]|126(110| 177|250
15 [125(140| 50 [180| 4 | 12 |25)s6| 8 | 28 | 50 (M8 |24js6| 8 |27 | 40 (91 |M8 [165| 18 |107(230| 50 |246( 135|110 |223|285
22 [150(230( 25 [245| 4 | 14 |(30js6| 8 33 | 60 |M8 |24js6| 8 |27 | 50 |119 |M8 |270| 25 [131|300| 55 [300| 166|110 |268|320
40 |150(230| 25 [245| 4 | 14 [30js6| 8 33 | 60 |M8 |24js6( 8 |27 | 50 |119 (M8 [270| 25 |131|300| 55 [{300|166|110|268|340
55 1200|250| 33 |315| 4 | 18 |35k6 | 10 | 38 | 70 |M10(32k6 | 10 |35 | 60 |109 [M10|{290| 30 [131|365| 70 [392|194|110|319|395
75 [200(250(| 33 (315 4 | 18 (35«6 | 10 | 38 | 70 [M10(32k6 | 10 (35 | 60 (109 [M10(290| 30 |131|365| 70 |392|194|110|319|435
MBL...
L1 12
b1 G
T
5]-
_di i Fr
ol & 8 =T . ol 8| 8
B |§1 ||S2
1 1 | 1
| 1
S 182
mounting dimensions output shaft dimensions input shaft dimensions overall dimensions
model Cuas slal =295 sl slsul 6399 8l sLsul o—L S sl
Ja-e D1 [D2the)| T IN| n | do|[d1t | b1|ct|et|s1|d2|b2|c2|e2]|l2|s2|D|h|G|[B1|H]|HI|R]|V]|Lt|[L2
02 [ 130 [ 110 [3.5|/0 | 4 | 10 [14js6| 5 16 | 30 M6 [14ijs6| 5 |16 | 25 |65 [M6 [160| 12 |69 | 25 |160|85 |105|85 |130|227
04 | 165|130 [3.5(0 | 4 | 12 |14js6] 5 16 | 30 M6 |[14js6| 5 (16 | 30 |76 |M6 |200| 12 [82 | 30 [186|96 |118|85 |145|245
07 | 165|130 (3.5(0| 4 | 12 |20js6| 6 |22.5| 40 |M8 [19is6| 6 |21.5| 30 |66 (M8 |200| 12 |88 | 40 |215(109|126(110| 177|250
15 (215 (1804 |0O| 4 |15 |25s6| 8 |28 | 50 M8 |24js6| 8 (27 | 40 {91 |M8 (250 16 |107| 50 | 246|121 |135|110 (223|285
22 [ 265 (230 (4 |0 4 |15 (30js6| 8 33 | 60 |M8 |24js6| 8 |27 | 50 |119|M8 |300| 16 [131| 55 [300(150| 166|110 |268|320
40 | 265 (2301|4 |0| 4 | 15 [30js6| 8 33 | 60 |M8 |24js6| 8 |27 | 50 |119|M8 |300| 16 [131| 55 [300(150 (166|110 | 268|340
55 | 300|250 (5 (0| 6 |19 |35k6| 10 | 38 | 70 |M10(32k6 | 10 |35 | 60 |109(M10|350| 20 [131| 70 |392(192|194(110|319|395
75 | 300|250 (5 (0| 6 |19 |35k6| 10 | 38 | 70 |M10(32k6 | 10 |35 | 60 |109(M10|350| 20 (131| 70 |392(192|194|110|319|435
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MBW...-C...

L2

PSS auiig Lo o i alS

wuas 1 gis 3 490 Slayl

= ~ G
G
%L —— _ E
bﬁg s1) s1|| e1|A1] @E :JJI__—_-_L_;
3 s ke
gz | Ao
== . A
mounting dimensions output shaft dimensions input shaft dimensions overall dimensions
model cuad slsyl 529> sl sl 6599 Cudli SLsul —LS slsil
e Hi | Ho [ Ao | A1 |Bo | n |do| di |b1]| c1 |[e1| s1 [d2 |b2|c2|e2|l2|s2|A|h | G|B|Bi|H|R|V|L|L2
02 [120|45 |105|57 [110| 4 |9 |20s6|6 |22.5|30|M8 |14js6| 5 |16 | 25 (65 [M6 |125| 13 [109|146| 25 |160|105(85 |170|227
04 [135|45 |105|59 [120| 4 |10|20js6|6 |22.5|30|M8 |14js6|5 |16 | 30 (76 [M6 |135| 15 [113|160| 30 | 186|118 |85 |177|245
07 [166|60 |125|69 [160| 4 |12(28js6|8 |31 |35|M8 |19is6| 6 |21.5| 30 (66 (M8 [150| 15 [121[190| 40 |215|126| 110|208 250
15 |190(65 [140|78 |180| 4 |[12(30js6|8 |33 [45|M8 |24js6( 8 |27 | 40 |91 |M8 | 165| 18 |133|230| 50 [246|135|110|245|285
22 (23080 |230(63 [245| 4 |14|40js6|12|43 |60|M10|24js6| 8 |27 | 50 {119 (M8 [270| 25 [170|300| 55 |300| 168|110 | 306|320
40 |230(80 |230|63 |245| 4 (14|40is6|12|43 |60|M10(24js6| 8 |27 | 50 |119|M8 [270| 25 |170|300| 55 [300| 168|110 | 306|340
55 [320]|120|250(157 [315| 4 |18|50k6 |14|53.5|82(M10(32k6 | 10 |35 | 60 [109|[M10[290| 30 [255|365| 70 |392| 194|110 |455|395
75 1320|120(250(157 |315| 4 [18|50k6 |14(53.5/82|M10(32k6 | 10 |35 | 60 [109|M10[290| 30 (255|365 70 [392| 194|110 (455|435
MBL...-C...
L1 128 L1 L2 A
G G |
T_| h T . h ;
= ‘\4/';7_«} { ﬂ%\ - [
1. EA | 14 = o 1L
= B FIERS 111 5 [HEE =
O | . @ o2 |lss . @ H =
d2 | er | __N B T e1 N L
mounting dimensions output shaft dimensions input shaft dimensions overall dimensions
model Cual slsyl 529> sl sl 6399 Cudlidy sLsyl o—LS slsil
Ja-e Ho| D1 |D2wg)l T| N[ n | do|d1 | b1|ct|et|st|d2|b2|c2|e]|l2]s2]|D h|G|H]|HI|R|V |L|[L2
02 (45| 130|110 (3.5 O | 4 | 10 [205s6| 6 |22.5| 30 | M6 [14is6| 5 | 16 | 25 | 65 | M6 |160 | 12 |131|160| 40 | 105(85 |193|227
04 (45| 130|110 (3.5 0 | 4 | 12 [20js6| 6 |22.5| 30 | M6 [14is6| 5 | 16 | 30 | 76 | M6 |160 | 12 |135|186| 51 | 118 |85 |199|245
07 [60| 165|130 (3.5 O | 4 | 12 [28s6| 8 | 31 | 35 | M8 [19s6| 6 |21.5| 30 | 66 | M8 |200 | 14 |148|215| 49 | 126|110 | 235|250
15 |65[165|130|4 | O | 4 | 15 |30js6| 8 | 33 | 45 | M8 |24js6| 8 |27 | 40 | 91 | M8 [200 | 14 [155|246| 56 | 135|110 | 268|285
22 |180|215|180 |4 | O | 4 | 15 [40k6| 12 | 43 | 60 | M8 |24js6| 8 | 27 | 50 [119| M8 (250 | 16 [200|300| 70 | 168|110 |337|320
40 |80(215(180|4 | O | 4 | 15 |40k6| 12 | 43 | 60 |M10|24js6| 8 | 27 | 50 |119| M8 250 | 16 [200(300(| 70 | 168|110 |337 (340
55 (120|265 (230 (5| 0 | 6 | 15 [50k6 | 14 |53.5| 82 |M10(32k6 | 10 | 35 | 60 |109|M10|300 | 20 |255|392| 72 | 194|110 455|395
75 (120|300 (230 (5| O | 6 | 15 [50k6 | 14 |53.5| 82 |M10(32k6 | 10 | 35 | 60 |109|M10|300 | 20 |255|392| 72 | 194|110 455|435

23w
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Designation

Variator type :

Variator model

Motor type and power
Added worm gear reducer :
worm gear reducer model
transmission ratio
additional accessory
additional output flange :
additional output shaft :
additional torque arm :

mounting position

Sign example

A) MBL04-Y0.37-NMRV050-7.5-S1

variator model 04, with Y series motor, power 0.37
KW, connect worm gear reducer, model 050,
transmission ratio 7.5, mounting position S1

B) MBL04-Y0.37-NMRV050-7.5-AS-S1

variator model 04, with Y series motor, power 0.37
KW, connect worm gear reducer, model 050,
transmission ratio 7.5, with additional single output
shaft, mounting position S1

C) MBL04-Y0.37-NMRV050-7.5-AS-S1

variator model 04, with Y series motor, power 0.37
KW, connect worm gear reducer, model 050,
transmission ratio 7.5, with additional single output
shaft and F1 output flange, mounting position S1

MBL

NMRV

F1,F2
AS ,AB
TA

PSS auiig Lo o i alS

vyl

%o 49> £g

J%io j9> (J>o

g8 g gigo £y

038 08Li| ig > LSS

033015 0333 g 1> S S

] s

NETPYTY

L2l 5295 Us
GdLal 295 s
obal jglidS 59 5L

o000

MBL04-Y0.37-NMRV050-7.5-S1 (I

S1 Cuas s ¢ 7.5JE0] Cd ¢ 05Q)30 3948 (50 (99 1> LuSo S

MBL04-Y0.37-NMRV050-7.5-AS-S1 (=
o0 Jratio 0.37 KW &J)ﬁ YGJ.LUJS;;SDL_I Olb;&_'i.o_]gbdb,o

Lol 5295 sl Su b« 7.5l Cuuns ¢ 08050 394 (50 599 1> LuSa S

MBL04-Y0.37-NMRV050-7.5-AS-S1 (2
ou Jalio 0.37 KW l;uéﬁ YGJAMJQJS.OL_! OWJQ)JM

G9Lol 52955 sl Su b« 7.5l Cuuns ¢ 08050 394 (50 599 1> LuSa S

ST s ¢ F1b?9pé)Uég
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Mounting position wuad Cuasudg
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(@) oh LT
e E
s3 S4
1 (5] i .75 S5 m—n )
(@ )
e 00 T g ITeOhs
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Technical data S 5l 031
CEESE TSR QT FLIC STV T L e} Jso b3 w9 6399 ynE  LPgS i 5295 jgliiS [ Jso b w9
Input  Output Output Ratio Model Pole  Weight Input  Output Output Ratio Model Pole  Weight
power speed torque power speed torque
Kw rpm N.m Kg KW rpm N.m Kg
0.18  117~227 9~18 7.5  MBL02-Y0.18-NMRV 040 4 15.3 1.1 20~4 304~517 50 MBL15-Y1.1-NMRV 090 4 70
88~17 12~23 10 20~4 320~550 50 MBL15-Y1.1-NMRV 110 107
58.7~11.3 17~32 15 16.7~3.3  368~625 60
44~85 22~40 20 12.5~2.5  455~749 80
35.2~6.8 27~47 25 10~2 522~710 100
29.3~57 30~51 30 20~4 320~550 50 MBL15-Y1.1-NMRV 130 127
22~4.3 37~62 40 16.7~3.3  373~623 60
17.6~34 43~60 50 12.5~25 460~754 80
22~4.3 38~63 40  MBLO02-Y0.18-NMRV 050 16.5 10~2 531~868 100
17.6~3.4 44~73 50 1.5 133~26.7 78~148 7.5 MBL15-Y1.5-NMRV 075 69
14.7~2.8 50~80 60 100~20 102~192 10
11~2.1 59~82 80 66.7~13.3 147~270 15
8.8~1.7 66~79 100 50~10 190~344 20
0.37  133~26.7 19~36 7.5  MBL04-Y0.37-NMRV 050 275 40~8 229~330 25
100~20 25~47 10 33.3~6.7 260~390 30
66.7~13.3 36~65 15 25~5 327~360 40
50~10 46~82 20 133~26.7  77~150 7.5 MBL15-Y1.5-NMRV 110 110
40~8 55-97 25 100~20 104~195 10
33367 61~107 30 66.7~13.3 150~277 15
255 76~124 40 50~10 194~355 20
20~4 89~120 50 40~8 236~427 25
25~5 79134 40  MBLO04-Y0.37-NMRV 050 30.2 33.3~6.7  270~474 30
20~4 99~155 50 25~5 341~589 40
16.7~3.3  104~173 60 @ jRo-560 50
12.5~25  125~173 80 8 80
10-2 139~50 100 20~4 426~733 50 MBL15-Y1.5-NMRV 130 130
055 133~267 26~49 7.5  MBLO4-Y0.37-NMRV 050 39.2 16.7-3. Qe 0~831 60
100~20 34-63 10 12.5~25 614~999 80
66.7~13.3 48~88 15 -2 696~999 100
50-10 62112 20 2.2 133~26.7 120~226 7.5 MBL22-Y2.2-NMRV 110 153
100~20 157~294 10
40~8 75~133 25
66.7~13.3 228~418 15
22;35 6.7 ?(1)51‘1‘39 jg 50~10 298~549 20
40~8 364~664 25
20~4 123~207 50 33.3~6.7  413~717 30
20~4 129~216 50  MBL04-Y0.37-NMRV 050 42 4
16.7~3.3  146~242 60 228 o3 40
e 25~5 542~932 40 MBL22-Y2.2-NMRV 130 173
12.5~25  176~250 80 o B 057 50
12.5~25 189~309 80  MBL04-Y0.37-NMRV 050 46 YN > o
10~2 218-350 100 125~2.5  921~1499 80
0.75 133~26.7 39~73 7.5 MBL04-Y0.37-NMRV 050 40.2 10~2 1040~1100 100
100~20  51~94 10 3 133~26.7 160~302 7.5 MBL40-Y3-NMRV 110 167
66.7~13.3 72~132 15 100~20 210392 10
50~10 92~168 20 66.7~13.3 304~558 15
40-8 112199 25 50~10 398~732 20
33.3~6.7  126~219 30 40~8 485-885 25
25~5 156~232 40 33.3~6.7 547~956 30
20~4 185~310 50 25~5 711~1030 40
20~4 192~320 50  MBLO4-Y0.37-NMRV 050 43 133~26.7 160~301 7.5 MBL40-Y3-NMRV 130 187
10~2 303~410 100 40~8 490~885 25
12.5~25 302~503 80  MBL04-Y0.37-NMRV 050 84 33367 562~973 30
10~2 348~575 100 25~5 720~1242 40
1.1 133~26.7 59~111 7.5 MBL04-Y0.37-NMRV 050 66 20~4 864~1463 50
100~20 77~144 10 4 133~26.7 213~402 7.5 MBL40-Y4-NMRV 110 178
66.7~13.3 113~203 15 100~20 279~523 10
50~10 146~266 20 66.7~13.3 405~744 15
40~8 172~308 25 50~10 530~975 20
33.3~6.7 195~340 30 40~8 647~1020 25
25~5 245~360 40 133~26.7 214~401 7.5 MBL40-Y4-NMRV 130 198
100~20 78~146 10  MBLO4-Y0.37-NMRV 050 70 100~20  281~527 10
66.7~13.3 110~208 15 66.7~13.3  410~751 15
50~10 142~258 20 50~10 536~978 20
40~8 177~320 25 40~8 653~1180 25
33.3~6.7 202~356 30 33.3~6.7  749~1298 30
25~5 256~442 40 25~5 960~1650 40
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Mounting dimensions

MBL...-NMRV...

MBL...-NMRV...-F1

A

J

on page 143 o620 oy 3940 £92)

MBL...-NMRV...-F2

B View

PSS auiig Lo o i alS

wuas 1 gB5 3 590 Slayl

SE

_B

NMRV110-130

KC
model mounting dimensions uas slsl
J>-2 1 KA [KBIKC|KM | i) KO [KPKQ| A | C [Ty E| F|G|H |1 |[L|[M|ng|O|P|GINIKE|lalQ|R|S|T|V|KIb|t
040 |67 |7 |4 |87 |60 |490)|110]|95 | 70 [101] 18 [121.5 43 | 70 | 50 | 40 | 71 | 75 | 60 |6.5| 87 | 78 |365|\1% |45 55 | 71.5(6.523| 35 | 60 |6[208
050 [90[9 |5 (90|70 | 400,|125/110| 80 [1215 25 [145| 49 | 80 | 60 | 50 | 85 | 85 | 70 |8.5(100| 92 |435|'{7%)’(45| 64 | 84 | 7 |30| 40 | 70 |8 283
063 |82 (10| 6 [150|115|,00,|180|142|100(1475( 25 {174 67 | 95 | 72| 63 [103| 95 | 80 |8.5(110|112| 53 |'{7%)*(45| 80 [102| 8 |40 50 | 85 |8 2.3
075 [111[13 6 [165|130]4/50,|200|170|120[174| 28 [205| 72 |1125] 86 | 75 |113|115| 95 | 11 {140[120| 57 |'{7%}'45| 93 [119|10|50 60 | 90 |8 31.3
090 [111|13| 6 [175]152|,/o1)[210[200|140|208| 35 [238| 72 [130[103| 90 [130[130|110 13 160[140| 67 ['(15)’|45[102[135| 11 |50| 70 [100ftof3s.3
110 [139]15| 6 [220[170|g/o0)[270[250|170[252.5 42 [294|  |160]127.5(110[142(165| 130 14 [200|155| 74 |'(3a)’|45|125]167.5) 15| 60| 85 11512453
130 1515|115 | 6 [255(180|g/a)[320[290[200[292.5 45 335 |180]147.5(130[155(215|180| 16 [250|170| 81 |'(ng) |45|140]17.5 15| 80|100[120/14[48.8
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