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Product structural drawing of worm gear speed reducer
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Size & Expressions of DL Speed Reducer

o DL — 2 # K3k eH- A b b @\ eL—ANh&AaTE
DOLIN Code Upper input shaft Lower input shaft
cU—tHhsaT eVt b & oM - AEHmEEX (GERRME)
DOLIN Code Upper input shaft Type of motor upright (flange) jiont
DL ——— LW 70 1/30 — B il
8RR #A KPS k2 324 e 55
Company Name Type Size & Central Distance Ratio Shanft Direction Horse Power
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DL-HW

HW $s35 & &

HW Shaft Direction

100
120
135
155
175
200
250

HMW $i35 & & =

110
115
1/20
1/25
1/30
1/40
1/50
1/60

143
175
198
231
261
322
381
433
504
545
587
705

HMW Shaft Direction

A =S

B ANINE Lk

Size

50
60

70

80

100
120
135
155

175
200
250

oy Al
G

‘l_;

Input(KW)

0.18
0.37
0.37
0.75

Py
H e r

H
i

|
i)
Ratio

1/10
1/15
1/20
1/25
1/30
1/40
1/50
1/60

A

151
167
200
202

225
280
375
448
481

615

114
150
168
194
214
254
282
317
382
402
467
552

83
109
il
125

148
181
202
247

262
285
330

74
97
112
131
142
169
190
210
252
262
305
360

BB

97
112

131

142
169
210
252
262
305
360

40
50
60
70
80
100
120
135
155
175
200
250

CC

50

70

80
100
135
155
175
200
250

LL
141 60
180 80
207 90
238 105
273 120
334 150
423 180
482 215
541 235
600 260
677 290
824 350

H

176
202

238

273

334
423
482
541

600
677
824

80

105

120

150
180
215
235

260
290
350

120
130

150

170
190
250
275
310
360
460

90
120
130
150
170
190
230
250
275
310
360
460

140
150

190

220

270
320
350
390

430
480
560

[Worm Reducer Serijes |
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B
BB
l _Wxy
E E /j
O /
/1w
< |l : / | S
Ef:mm
ANFEH  Input shaft H Output shaft B5E
N E F G VA .
HS U TxV L.SH S wxy  Weight(kg)
100 70 80 13 10 25 12 4x2.5 28 14 5x3 4
1400|095 | |'"1101| 15 12 30 12 4x2.5 40 a7 5%3 7
150" 1105 11201 20 12 40 15 5%3 50 22 6x3.5 10
1901 P 11151 1501 | 20! 15 40 18 6x3.5 60 28 8x4 15
220 | 135 180 20 15 50 22 6x3.5 65 32 10x5 20
270 | 155 | 220 | 25 15 50 25 8x4 75 38 10x5 35
320 180 260 30 18 65 30 8x4 85 45 14x5.5 60
350 200 290 30 18 75 35 10x5 95 55 16x6 80
390 |1220 1/'8201 " 35 21 85 40 12x5 110 60 18x7 110
430 250 350 40 21 85 45 14x5.5 110 65 18x7 150
480 290 390 40 24 95 50 14x5.5 1253 IR 70 20x7.5 215
560 380 480 45 28 110 60 18x7 155 90 25x9 350
A
ST
y— 1
%)
ol g
Gl
%)
B 1 |O
T LE
A -
S =3
i
B4 :mm
EENHEER Flange AHFL wmputvore H A output share EE
E F Weight
LAY LB || L€ ||LE ||'LZ Q| U TxXY | (ES| S WxY (kg)
95 110 15 12 115 95 140 4 M8 31 11 4X128 40 17 5X3 8
105 120 20 12 130 110 160 4 M8 33 14 5X163 50 22 gxa3s5 11
130 110 160 M8 40 14 5X16.3
115 150 20 15 465 430 200 #  Mi0 42 19 [e6x218 50 28 8X4 | 17
48 19 6X21.8
18 180\ 20 15 || 166 180 1200 A5| M0 o oy amys 0682 | fOXE | 22
155 220 25 15 165 130 200 4.5 M10 52 24 8X27.3 75 38 10X5 38
180 260 30 18 215 180 250 5 Mi2 63 28 8X31.3 85 45 14x55 64
200 290 30 18 215 180 250 5 Mi2 63 28 8X313 95 55 1gxg 85
220 320 35 21 265 230 300 5 Mi2 83 38 10X413 110 60 1gx7 118
250 350 40 21 265 230 300 5 Mi2 83 38 10X41.3 110 65 18X7 165
290 390 40 24 300 250 350 6 M16 114 42 12X453 125 70 20X7.5 236
380 480 45 28 300 250 350 6 M16 114 42 12X453 155 90 25X9 396
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DL-LW

f- A -
AB
®)
I
i T o iwx VvV
I 1
3
e
im il ]
LW $hi5 @ &~ u : o} T ‘&
. . i |
LW Shaft Direction { I \
S 4-7 e
Hjh‘ ‘ ] B e ,,M - -l | . ,N -
—l1 ]
o
l -4
B fr:mm
y A m Input shaft H ﬁiﬂ Output shaft B8
B RMEL L, A3 B BB CC H HL M N E F G Z :
Size Ratio HS U TxV LSH S wxy  Weight(kg)
40 143 [ 87 | 114 | 74 | 40 128 40 | 90 | foo| 70 |80 | 18 | 10 [ 25 || 12 4x2.5 28 14 5x3 4
50 175 107 150 97 50 176 50 120 140 95 110 15 12 30 12 4x2.5 40 17 5x3 7
60 .., 198 122 168 112 60 204 60 130 150 105 120 20 12 40 15 5x3 50 22 6x3.5 10
70 .. 281 140 194 131 70 286 70 150 190 115 150 20 15 40 18 6x3.5 60 28 8x4 15
80 ., 261 160 214 142 80 268 80 170 220 135 180 20 15 50 22 6x3.5 65 32 10x5 20
100 |, 322 190 254 169 100 336 100 190 270 155 220 25 15 50 25 8x4 75 38 10x5 35
120 .0 381 229 282 190 120 430 120 230 320 180 260 30 18 65 30 8x4 85 45 14x5.5 60
185, 433 260 317 210 135 480 135 250 350 200 290 30 18 75 35 10x5 95 55 16x6 80
155 ., 504 302 382 252 155 531 135 275 390 220 320 35 21 85 40 12x5 110 60 18x7 110
175 o 545 325 402 262 175 600 160 310 430 250 350 40 21 85 45  14x65 110 65 18x7 150
200 587 350 467 305 200 666 175 360 480 290 390 40 24 95 50  14x55 125 70  20x7.5 215
250 705 420 552 360 250 800 200 460 560 380 480 45 28 110 60 18x7 155 90 25x9 360
. BB _ L A -
DL-LMW ]
A
!
= o 3
<
T : !
==
E ‘ F | \|LE
_ \ 4-Z
LMW $ai5 & & 57 M = y
LMW Shaft Direction
oAl = B[ — c“ A D‘ iy E| A F
' 4‘ ; ‘ Y i i i ‘ |
Uﬂtﬂtﬂ UF tuJMtﬁ m%ﬂﬁtﬂ 4ot | e
G a5 | AR Y | L
A S ATS ATS ATS AS Q= =
: ‘ ‘ L J 2 fr:mm
AN BEWEN Flange AHFL mputbore HAB output share  EE
= st |l 8 ce| B |lm x| nll e | Flle| 2 Weight
Size  Input(KW)  Ratio LAl LB IiLe | LE| 1z | fo) Ful S rxvi (TS| s [Nyxx o [ o)
50 0.18 1510 83N N9 500 Rliz6d 50 1201 [F1401 950 F110| 15 2 115 95 140 4 M8 |81 11| 14 X 12:.8! 740 | "1 7 5X3 8
60 0.37 167 91 112 60 204 60 130 150 105 120 20 12 130 110 160 4 M8 33 14 5X163 50 22 gx35 11
70 0.37 200 109 130 110 160 M8 40 14 5X16.3
0.75 202 111 131 | 70 236 | 70 150) [F1901 S 11150 F1508 B20 15 165 130 200 4 M10 42 19 6X21.8 60 28 8X4 17
075 1110 48 19 6X21.8
80 e s [228)(185| nda) 8o ees | 80\l 70| 220 18| 180 [lon| | e | 168 180|200 45| M1 oo o omyn 85 (821 HOXS | 22
100 15 1/20 28011 148 1169 I1001 13361 | 1001 [1901 12701 "1550 12207 125 15 165 13011200 |45 | M10 52 [24 | '8X 278/ 751 38 10X5 38
120 D 1/25 333 181 190 120 430 120 230 320 180 260 30 18 215 180 250 5 Mi2 63 28 8X31.3 8 45 14x55 64
135 37 1/30 3751|1202 1210|135 1480 | 135 | 1250113501 /200 290 || 30 18 11215 111801 "250 5 Mi2 63 28 8X313 95 55 16 X 6 85
155 55 140 M8 247 252 155 531 135 275 390 220 320 35 21 265 230 300 5 Mi2 83 38 10X413 110 60 1gx7 118
175 3: 1/50 481 262 262 175 600 160 310 430 250 350 40 21 265 230 300 5 M12 83 38 10X413 110 65 18X7 165
200 110 160 543 285 305 200 666 175 360 480 290 390 40 24 300 250 350 6 M16 114 42 12X453 125 70 20X7.5 236
250 ke 615 330 360 250 800 200 460 560 380 480 45 28 300 250 350 6 M16 114 42 12X453 155 90 25X9 396
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DL-UW

¥

BC. s XV
- ’/’
o /D
= e
§ /!
WXY ‘zﬂ ;
%] \ O
L ! B HS  §
g -
Lsh 47
S
: ¥ B
LG
UW #h3s @ % & VW 2535 & &7 BB BB
UW Shaft Direction VW Shaft Direction
A B A
. W .
t-=-Hel| e} @
| D Nt T — S
H Ho H Efr:mm
. . ABE mputshatt A output share ES ]
W% MEE , Ap BB BC CcC M N E E E G % ;
Size Ratio HS U TxV LS S WxY Weight(kg)
40 143 87 74 45 40 94 184 70 74 8 10 10 25 12 4x2.5 28 14 5x3 5
50 175 107 97 50 50 116 220 90 93 102 15 12 30 12 4x2.5 40 17 5x3 6
60 o 198 122 112 55 60 126 260 100 105 120 20 12 40 15 5x3 50 22 6x3.5 10
70 4. 231 140 131 65 70 156 205 120 120 185 20 15 40 18 6x3.5 60 28 8x4 15
80 ., 261 160 142 70 80 175 320 140 130 150 20 15 50 22 6x3.5 65 32 10%5 20
100 ... 822 190 169 90 100 224 375 190 155 180 26 15 50 25 8x4 75 38 10x5 35
120 o0 381 220 190 100 120 266 450 220 185 215 30 18 65 30 8x4 85 45 14x5.5 50
135, 433 260 210 110 135 306 495 260 210 235 30 18 75 35 10x5 95 55 16x6 75
155 .0 504 302 252 140 155 350 590 290 245 295 35 21 85 40 12x5 110 60 18x7 115
175 .o 545 325 262 150 175 304 640 320 267 323 40 21 8 45 1455 110 65 18x7 140
200 587 350 305 175 200 440 710 370 290 360 40 24 95 50  14x55 125 70  20x7.5 200
250 705 420 360 200 250 510 860 440 350 440 45 28 110 60 18x7 155 90 25x9 340

UMW #b35 & &7 VMW #h3s @ % &
UMW Shaft Direction VMW Shaft Direction
‘ : —r
k) H
= |
e |
B4 :mm
il AE  EELE BEEHEEE Flange AHFL tputvore H B Output share EE
% BEWE . 4B BB BC CC M N E ENNEN RGN INZ Weight
Size  Input(KW)  Ratio LA|[LBLe | LE|FLz) f0|lu x| LS| st | ey | | ke
50 0.18 151 83 97 50 50 116 220 90 93 102 15 12 115 | 95 140 4 M8 | 310 114X 128 | 40 || 17T 5X3 8
60 0.37 1673 B9t [Bid2 F55 60 126 260 100 105 120 20 12 130 110 160 4 M8 |83 || 14| |5 X 16350 22 6 X3.5 by
0.37 200 109 130 110 160 M8 40 14 5X16.3
70 0.75 202 111 131 | 65 70 156 | 295 120 120 | 135 20 15 165 130 200 4 M10 42 19 6X21.8 60 28 8X4 74
0.75 1/10 48 19 6X21.8
80 15 115 225 125 142 70 80 | 175 || 820 | 140 130 | 150 20 15 165 | 130 200 | 4.5 | M10 52 24 8X273 651 132 10X 5 22
100 1.5 1/20 280 148 169 90 100 ' 224 375 190 155 180 26 15 165 130 200 45 M10 52 24 8X273 75 38 10X5 38
120 22 1/25 333 | 1181|190 11007 [F1207| 1266 | 1 450 [ 2207|185 | 2151 30 18 215 180 250 5 Mi2 63 28 8X31.3 85 45 14X55 54
135 37 1/30 375 1202|1210/, 110 135/ 806 /495 |/ 260 210235 || 80 18 215 180 250 5 M12 63 28 8X31.3 95 55 16 X 6 80
155 5.5 1/40 448 247 252 140 155 350 590 290 245 295 35 21 265 230 300 5 Mi2 83 38 10X41.3 110 60 18X 7 122
175 g: 1/50 481 262 262 150 175 394 640 320 267 323 40 21 265 230 300 5 M12 83 |38 10X41.3 110 65 18 X7 154
200 11.0 1/60 543 285 305 175 200 440 710 370 290 360 40 24 300 || 2501350 6 Mi16 114 | 42 12X 453 125 | 70 20X 7.5 220
250 iltc 615 330 360 200 250 510 860 440 350 440 45 28 1300 12501 350 6 M16 114 42 12X 453 155 90 25 X9 374
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DL-HOW

HOW / LOW #435 @y & 7=

HOW / LOW Shaft Direction

WY BEE ., ap

Size Ratio

40 149 89 90
50 1751 107 10
60 1/10 1981|1122 '120
70 115 213 140 132
80 1/20 261 160 150
100 1/25 322 190 174
120 1/30 381 229 180
135 1/40 433 260 214
155 1/50 504 302 256
175 1/60 545 325 282
200 587 350 324
250 705 420 400

HOM / LOM 35 i & 7=

AC

95
111
127
152
169
216
256
296
345
374
412
500

HOM / LOM Shaft Direction

B ADE BEE , 5 B AcC
Size Input(KW) Ratio

40 0.09 135 75 90 95
50 0.18 151 83 110 111
60 0.37 167 | 91120 127

0.37 1/10 200 109

70 132 152
05| e [EEELE
0.75

80 . 1/20 225 125 150 169

100 15 125 280 148 174 216
120 22  {/3p 333 181 180 256

135 3.7 1/40 375 202 214 296

155 55 448 247 256 345
BiE 1/50

175 75 1/60 481 262 282 374

200 11.0 543 285 324 412

250 e 615 330 400 500

BC

61
68
76

86

102

i
124
147
185

192
230
285

DL-LOW

ER

BC

61

76

102
Az
124
147
185

230
285

CC HL

40 45
50 50
60 60

70 73

80 83

100 100
120 120
135 135
155 155

175 160
200 175
25

o

CcC

40
50
60
70
80
100
120
135
155
175
200
250

HL

45

60

73

83
100
120
135
135
160
175
200

LL

60
80
93
108
123

180
215
235
260
290
350

H

135
165
195
233
268
330
395
455
493
558
620
750

M

100
120
130
150
170
190
230
250
280
310
355
460

LL [ H|'M| NI FE|'E

60
80
93

108

150
180
215
235

260
290

135
165
195

233

268

330
395
455
493

558
620

200 350 750

100
120
130

150

170

190
230
250
280

310
355

130
140
150

190

220

270
320
350
380

410
450

80
95
105

115

135

155
180
200
220

250
290

460 560 380

110
110
120

150

180

220
260
290
320

350
390
480

[Worm Reducer Serijes |

B % % & B A 5]

ey

& ¥

i

N

130
140
150
190
220
270
320
350
380
410
445
560

Ef:mm
E F G 7 )\ﬁm Input shaft H."j]?l. Output bore V%llht
HS U XV S WxY (kg
80 110 10 10 25 12 4X2.5 16 5X18.3 45
95 110 15 [ 12 | 80 12 4x25 20 6X22.8 75
105 120 18 12 40 15 5X3 25 8X28.3 115
115 (150 [ 18 [ 15 [ 40 || 18 6X3.5 30 8X33.3 1555
135 180 18 15 50 22 6X3.5 35 10X38.3 24
155 220 20 15 | 50 25 8x4 40 12X43.3 39
180 260 25 18 65 30 8X4 45 14X48.8 57
200 200 30 18 75 35 10X5 60 18X64.4 85
220 320 32 21 85 40 12X5 70 20X74.9 110
250 350 37 21 8 45 14X5.5 80 22X85.4 152
290 390 45 24 95 50 14X5.5 85 22X90.4 216
380 480 50 28 110 60 18X7 110 28X116.4 350
|
P -
0. 4t0 L[
& & 2 «@» >
O g O oy |t
S |
-
< ; !
—
i i
i
B4 :mm
BEHHEE Fange ANFBFL  input bore H71FL output bore V\;ilht
el
a0 BEE) PEcH FEED FEZ) Dol i Ty S WxY ko)
115 95 140 4 M8 31 11 4x128 16 5X18.3 5
115 95 140 4 M8 31 11  4x128 20 6X22.8 8
130 110 160 4 M8 33 14 5Xi63 25 8x283 125
130 110 160 M8 40 14  5X163
165 180 200 * Mio 42 19 exets 0 R i
48 19 6X21.8
166 Nia0N [aoo | el Bl o =S St e 10X38.3 26
165 130 200 45 Mi0 52 24  8Xe73 40 12X433 415
215 180 250 5 Mi2 63 28 8X31.3 45 14X488 60
215 180 250 5 Mi2 63 28 8X313 60 18X64.4 90
265 230 300 5 M12 83 38 10X41.3 70 20X74.9 118
265 230 300 5 Mi2 83 38 10X41.3 80  22X85.4 167
300 250 350 g M16 114 42 12X453 85 20X90.4 237
300 250 350 6 M16 114 42 12X45.3 110  28X116.4 395
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DL-TMW

by
&
© 9
=i -
»d-u
TMW #5345 & & 57 TMV #435 & & - LL
TMW Shaft Direction TMV Shaft Direction
N cl A, Dl A, E A w Bl Ay wC| Ay @l
&) %1{ *: a E ol | {9 t
S N LNy K L R g/ O R R R == “
i A4 )\m—%m p N 5 N
E 4 :mm
i Fl A Input b H A8 o hate
By \DEBEE ,c pp cc LL M N E E, E, G Z REMLN fne B7 g bets et A eight
Size Input(KW)  Ratio T Ecel el el 20 o i e s s )
40 009 750 B2 0N WesH SN 571 200 [E220 o7 2 ol TS0 oS I A0 s IR ot T sz e e e IS X 5
50 0.18 83 97 50 700 F1200 82261 95 90 110 14 12 iz 95 140 4 M8 31 1 4X12.8 40 17 5X3 8.5
60 0.37 91 121 W60 800 F1:304 F 2574 R10501 B 025 F1298 15 12 130 110 160 4 M8 33 14 5X16.3 50 22 6X3.5 12
0.37 110 109 130 110 160 M8 40 14 5X16.3
70 0.75 115 111 131 70 951 N1500 F305°8 5N S 1200 S155H 520 15 165 130 200 4 Mi0 42 19 6X21.8 60 28 8X4 17
075  1/20 48 19 6X218
80 15 o 125 || 142 | 80 | 105/ 170 | 350" 135 140 | (180" | 20 15 165 130 200 45 M10 50 o4 8X27.3 65 32 10X5 26

100 15 430 148 169 100 135 190 410 155 165 215 22 15 165 130 200 45 M10 52 24 8X27.3 75 38 10X5 405
120 22 440 181 190 120 160 230 494 180 195 255 25 18 215 180 250 5 M12 63 28 8X31.3 8 45 14X55 59

185187 | 150 2021|1210 [ 1357 [ 185|[2501|1550) 20012301285 80 | 1871215 | 1801/ 250 5 Mi2 63 28 8X31.3 95 55 16X6 89

SIS |, 2472520 EsEh i220] 2750 Ee05a 2200 F250H 05N IS N2l 2650 IS0 ISo0m IS WAz e Weea Mo Xaen ol e 18X7 138
175 ?: 262 262 175 240 310 675 250 273 348 40 21 265 230 300 5 Mi12 83 38 10X41.3 110 65 18X7 172
200 11.0 285 305 200 280 360 749 290 305 390 40 24 300 250 350 6 Mi16 114 42 12X453 125 70  20X7.5 246
250 :;'g 330 360 250 315 460 920 380 375 475 45 28 300 250 350 6 M6 114 42 4ox453 155 90  25X9 400

DL-TOV

TOM #his &y &+ TOV #uis @ &%
TOM Shaft Direction TOV Shaft Direction
2 A A B ?LEEHA g HEH&B
kel b | o
R N = I\
' Y B B F4r:mm
¥l IN Input b HAFL output b EE
By \ME @B ;0 g cc LL M N E E, E, ¢ Z Lt AT e S HPIRIE Weight
Size Input(KW) Ratio PANEEBE F ek BEEN [BEZ 0D B TxV S WxY (kg)
40 0.09 750 ESol IE40N s oM 7 IE7oN 72 o7 2 Aol 5N INas 2o A0 Ima N ST N XA e 5x18.3 5.4
50 0.18 37 [N 500 707 200 12261 (o5 IS0 AN (4 120 5N Iresi INT407 4 [Ma T NG IHAN Fax2ian 20 6x22.8 85
60  0.37 91 120 60 80 130 257 105 102 129 15 12 130 110 160 4 M8 33 14 5X163 25 8x28.3 12
037 110 | 109 130 110 160 M8 40 14  5X16.3
O ol 1qs e 0oL 40|88 toa 08 5L Feon 65 88 |58 e e gl | | [T T o e L 0 8x33.3 17
075  1/20 48 19 6X21.8
80 'S gp 125 150 80 105 170 350 135 140 180 20 15 165 130 200 45 MO o o, gooy 35 10x383 26
100 15 q30 148 174 100 135 190 410 155 165 215 22 15 165 130 200 45 M10 52 24 8X27.3 40 12x433 405
120 22  q4o 181 180 120 160 230 494 180 195 255 25 18 215 180 250 5 MI12 63 28 8X31.3 45 14x488 59
13510870 ;50 72020 2747 1551 (11851 15507 116587 20071 723011 112867 300 (T8 (2157 (800 (12501 I [IMA2 1 11637 7281 [reXa1ian 160 18x64.4 89
155 | 55 s 247 (256 155 (220 (275 605 /220 (250 (305 | 35 | 21 265 | 230 | 300 5 M2 |83 [ 38 | 10X41.3 70 20x749 138
175 3: 262 F2821| (1175 | 12407 3101 6751 F2501 12731 K 3481 R40 | (F211 [Fo65 8 (230 R3000 S5 M1 (83| e | 10X41.34 (g0 22x854 172
200 1.0 285 324 200 280 360 749 290 305 390 40 24 300 250 350 6 M16 114 42 12X453 85 22x90.4 246
250 :;'g 330 400 250 315 460 920 380 375 475 45 28 300 250 350 6 M16 114 42 qoxa53 110 28x1164 400



® ®

. M—LI_N 1S0 9001 : 20003325 & ¥

W R R A R T

YTy

DL-EOW 5
AB
|
TxV
) )
) sy
EOW #4451 & 7 = 42
EOW Shaft Direction '
Al ot - |’
Pt M
TEE | e
B 41 :mm

110
115

1/20
(100 1/25
120 1/30

1/50 256 140

_—---—------—_
587 350 324 175 200 424 749 370 40 24

DL-EOM

Begus
:

EOM $ai5 & & 5=
EOM Shaft Direction

A B C D
AR AR AR AR

B4 .mm

185 75 90 45 40 90 187 70 72 97 12 115 95 140 4 M8 31 11 4X12.8 5x18.3 54

-------------------_-
167 91 120 60 60 130 257 105 102 129 15 12 130 110 160 4 M8 33 14 5X163 25  8x28.3

o ---.-.--.-.--------—l--
202 TN 165 130 200 © Mi0 42 19  6X21.8

225 125 150 70 80 170 350 135 140 180 20 165 130 200 45 Mo 48 19 6x218

120 g i e || s

1/25 -------------------_-

130 333 181 180 100 120 230 494 180 195 255 25 18 215 180 250 Mi2 63 28 8xa13 45

1/40 -------------------_

1o 448 247 256 140 155 275 605 220 250 305 35 21 265 5 Mi2 83 38 {ox413 70 20x749

= .-.-.---.-.------------

543 285 324 175 200 360 6 Mi6 114 42
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DL-LH

BE BB

eC
—
. o i
2L < T
ks 1
LH #445 & &= B -
LH Shaft Direction
B
H
Ef:mm
5 ANDEH  nput shaft HA !H Output shaft
W WEL , Ao AB BB BE HL LL H HA HB M N E F G Z fil
Size Ratio HS U TXV 1S S WxY Weight(kg)
40-70 2621 N1 71 1264 N 131 89 110 140 236 70 50 150 190 1151 150 20 15 25 12 4X2.5 60 28 8X4 20
50-80 297 197 144 142 107 130 160 268 80 65 170 220 135 180 20 15 30 12  4X25 65 32  10X5 27
60-100 2% 363 231 175 169 122 160 200 336 100 75 190 270 155 220 25 15 40 15 5%3 75 38  10X5 44
1/300
70120 .00 408 256 193 190 140 190 240 430 120 90 230 320 180 260 30 18 40 18  6X35 85 45  14X55 73
80-135 1/500 471 298 226 210 160 215 270 480 135 105 250 350 200 200 30 18 50 22  6X35 95 55  16X6 101
100-155 1600 555 354 269 252 190 235 290 531 135 130 275 390 220 320 35 21 50 25 8xa 110 60  18X7 144
1/800
120-175 | 598 379 267 262 220 280 335 600 160 155 310 430 250 30 40 21 65 30 8X4 110 65  18X7 201
135-200 662 425 318 305 260 310 375 666 175 185 360 480 200 390 40 24 75 35  10X5 125 70  20X75 293
155-250 795 510 380 360 302 355 450 800 200 203 460 560 380 480 45 28 85 40 12X5 155 90 25X9 462
BE | BB
N
oo T
— )=
‘ee;
s -
LE
- <
T
1 o
LHM #4345 /& %51
LHM Shaft Direction
D \[ ",‘
tﬂ«jé =!
NP P
B fr.mm
E=E R ABFL  mputb H 18 output share  EBE
Bg NHEBEL , Ap ppBEHLLL H HAHBM N E F G Z REREN riec i hut MAER Waight
Size InputKW) Ratio vAl el ircl BEEl ez Eol T sy IEs] S Iyl | )
40-70  0.09 287 126 131 75 110 140 236 70 50 150 190 115 150 20 15 115 95 140 4 M8 31 11 4Xi28 60 28  8X4 19
50-80 0.18 314 144 142 83 130 160 268 80 65 170 220 135 180 20 15 115 95 140 4 M8 31 11 4xi128 65 32 10X5 27
60-100 037 1200 387 175 169 91 160 200 336 100 75 190 270 155 220 25 15 130 110 160 4 M8 33 14 5X163 75 38 10X5 45
70-120 ¥ i “25 103 190 % 160 240 430 120 90 230 320 180 260 30 18 o0 10 160, MB 40 14 SXI6S . 45 xss 75
075 1/400 445 11 165 130 200 M0 42 19 6X21.8 '
075  1/500 48 19  6X21.8
80-135 499 226 210 125 215 270 480 135 105 250 350 200 290 30 18 165 130 200 4.5 Mi0 95 55 16X6 103
15 1/600 52 24  8X27.3

100-155 1.5 1/800 570 269 252 148 235 290 531 135 130 275 390 220 320 35 21 165 130 200 45 M10 52 24 8X27.3 110 60 18X7 147
120175 2.2 1/900 631287 262 181 280 335 600 160 155 310 430 250 350 40 21 215 180 250 5 M12 63 28 8X31.3 110 65 18X7 204
135-200 3.7 680 318 305 202 310 375 666 175 185 360 480 290 390 40 24 215 180 250 5 M12 63 28 8X31.3 125 70 20x7.5 298
155250 5.5 815 380 360 247 355 450 800 200 203 460 560 380 480 45 28 265 230 300 5 Mi2 83 38 10X41.3 155 90 25X9 470

-
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UH #35 % %57 VH 435 f &7 o
UH Shaft Direction VH Shaft Direction BR 86
Ao A AaBlAe Cliag Al AaBlXe  CiAg
e | B | e || eS| B e | i
R [ [l ) \ oo 0 I/,
TR | A \:’;ﬂ 2k i) T | AT
Ef:mm
ﬂ% mﬁ tt )\j]m Input shaft Hj j] m Output shaft !!
AV "AAY PABY FeaY | Bl BC | BE| [HE! leal P MY N FEN R EN NEN Nel Bz Weight
Size Ratio HS U TxV LS S WxY (kg)
40-70 262 | | 171 | 1126 40 131 65 89 50 159 | 15611 295 120 | 120" | 135 20 15 25 2 4X2.5 60 28 8X4 19
50-80 1/200 297 197 144 50 142 70 107 65 187 |75 1320|140 | 130 1501 20 15 30 12 4X2.5 65 32 10X5 27
60-100 1/300 363 1231 " 75 60 169 90 122 75 222 | 2244 F 3751 B190 1 M558 =180 26 15 40 1S 5X3 75 38 10X5 44
70-120 4400 408 256 193 70 190 100 140 90 260 266 450 220 185 215 30 18 40 18 6X3.5 85 45 14X5.5 63
80-135 1/500 471 298 226 80 210 110 160 105 295 306 495 260 210 235 30 18 50 22 6X3.5 95 55 16X6 96
100-155 1/600 555 354 269 100 252 140 190 130 345 350 590 290 245 295 35 21 50 25 8X4 110 60 18X7 149
120-175 1/800 598 379 287 120 262 150 229 155 404 394 640 320 267 323 40 21 65 30 8X4 110 65 18X7 191
135-200 ey 662 | 425 | 318 || 135 | 805 | 175 | 260 | 185 | 460 || (4406 710 | 370 | 290 | 860 | 40 24 sy 35 10X5 125 || 70 20X7.5 278
155-250 795 510 380 155 360 200 302 203 552 510 860 440 350 440 45 28 85 40 12X5 155 90 25X9 442

e
- 1w ‘
[+s]
i
4 O
DU
fiEty
>
1
UHM #45 & &~ VHM #435 & &~
UHM Shaft Direction VHM Shaft Direction
M A B A, C| | Pogn Al AowB *?%:?;
= = Frmm— Pt
‘«;U AR AL‘W}‘ |y { " U [
B4 :mm
= R AAFL  mput b H A8 o haft B3R
Blgk NIE BEE . \g A BBBCBEHBCA M N E E E, G Z L P St e utpat shatt | eight
Size Input(KW)  Ratio LA LB LC LE LZ Q U TxV LS S WxY (k)
40-70 0.09 287 126 40 131 65 75 50 145 156 295 120 120 135 20 15 115 95 140 4 M8 31 11 4X128 60 28 8x4 19
50-80 0.18 314 144 50 142 70 83 65 163 175 320 140 130 150 20 15 115 95 140 4 M8 31 11 4X128 65 32  10X5 27
60-100 037 200 387 175 60 169 90 91 75 191 224 375 190 155 180 26 15 130 110 160 4 M8 33 14 5X163 75 38  10X5 45
037 17300 425 109 229 130 110 160 M8 40 14 5X163
70-120 193 70 190 100 LN 266 450 220 185 215 30 18 4 85 45 14X55 65
075 1/400 445 111 231 165 130 200 M10 42 19  6X218
075  1/500 48 19  6X218
80-135 499 226 80 210 110 125 105 260 306 495 260 210 235 30 18 165 130 200 4.5 M10 95 55  16X6 98
15 1/600 52 24 8X273

100-155 1.5 1/800 570 269 100 252 140 148 130 303 350 590 290 245 295 35 21 165 130 200 4.5 M10 52 24 8X27.3 110 60 18X7 152
120175 2.2 1/900 631 287 120 262 150 181 155 356 394 640 320 267 323 40 21 215 180 250 5 M12 63 28 8X31.3 110 65 18X7 194
135-200 3.7 680 318 135 305 175 202 185 402 440 710 370 290 360 40 24 215 180 250 5 M12 63 28 8X31.3 125 70 20X7.5 283
155-250 5.5 815 380 155 360 200 247 203 497 510 860 440 350 440 45 28 265 230 300 5 M12 83 38 10X41.3 155 90 25X9 450

==
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Input and output

BBEANATERR

Single Model Input Without Flange
A7) #hi#& i Speed of input shaft : 1500r / min

W@ ANHIE mputkw) HAMAE OutputNm)
B e Rento 110 | 145 | 1/20 | 1/25 | 1/30 | 1/40 | 1/50 | 1/60 | 1/10 | 1/15 | 1/20 | 1/25 | 1/30 | 1/40 | 1/50 | 1/60
40 040 | 033 | 026 | 024 | 022 | 0.16 | 0.14 | 0.12 19 23 20 25 25 20 22 20
50 065 | 052 | 040 | 037 | 0.34 | 027 | 024 | 0.20 31 36 32 38 39 36 37 35
60 1.00 | 082 | 065 | 059 | 054 | 045 | 040 | 0.32 50 58 56 68 62 741 /5 59
70 160 | 1.35 | 1.10 | 0.96 | 0.82 | 0.67 | 0.61 | 0.52 83 98 101 112 99 104 113 97
80 220 | 1.78 | 1.36 | 128 | 1.20 | 090 | 0.80 | 0.75 | 113 | 133 120 | 149 151 140 | 145 146
100 3.60 | 310 | 2.60 | 235 | 210 | 168 | 1.30 | 1.00 | 193 | 237 | 258 | 284 | 277 | 291 257 | 229
120 520 | 435 | 350 | 325 | 3.00 | 220 | 1.90 | 1.05 | 262 336 361 404 413 392 399 355
135 9.75 | 7.85 | 6.00 | 550 | 5.00 | 369 | 289 | 230 | 540 | 622 | 619 | 696 | 707 | 667 | 626 | 562
155 12.80 | 990 | 7.00 | 653 | 6.00 | 440 | 361 | 3.00 | 709 | 785 | 722 | 842 | 848 | 784 | 770 | 791
175 17.30 | 1360 | 10.00 | 9.13 | 830 | 6.18 | 485 | 407 | 958 | 1091 | 1044 | 1221 | 1189 | 1133 | 1127 | 1078
200 22,60 | 18.20 | 13.86 | 12.75 | 11.67 | 8.78 | 6.71 | 558 | 1280 | 1477 | 1482 | 1643 | 1782 | 1654 | 1516 | 1449
250 33.20 | 27.40 | 21.60 | 20.00 | 18.43 | 14.00 | 10.43 | 8.62 | 1881 | 2266 | 2310 | 2579 | 2745 | 2674 | 2357 | 2371

BERANTEER
Single Model Input Flange
AN 7] $h#&if Speed of input shaft : 1500r / min

s 4 AABINE nput(KW) HAEAE Output(N.m)
\mﬁﬂ: Rany; -
e 110 | 115 | 1/20 | 1/25 | 1/30 | 1/40 | 1/50 | 1/60 | 110 | 115 | 1/20 | 1/25 | 1/30 | 1/40 | 1/50 | 1/60

40 0.09 6 8 9 13 14 15 19 20
50 0.18 9 | 12 | 14 | 19 | 20 | 24 | 28 | 34
60 0.37 19 | 26 | 34 | 42 | 42 | 58 | 67 | 73
70 0.75 0.37 39 54 70 87 95 58 68 70
80 15 0.75 37 112 | 142 | 174 | 189 | 117 | 136 | 146
100 15 80 | 115 | 149 | 181 | 198 | 260 | 307 | 344
120 22 151 | 232 | 310 | 372 | 413 | 392 | 480 | 521
135 3.7 219 | 321 | 413 | 509 | 565 | 542 | 649 | 690
155 55 305 | 411 | 525 | 709 | 760 | 713 | 853 | 1039
175 75 55 415 | 602 | 783 | 1002 | 1074 | 1008 | 1278 | 1450
200 11 623 | 892 | 1176 | 1417 | 1680 | 1413 | 1695 | 1948
250 5 11 850 | 1246 | 1604 | 1933 | 2234 | 2101 | 2486 | 3025
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Input and output

SBEANNARFEBR
Double Model Input Without Flange
A #h#8if Speed of input shaft : 1500r / min

o LH.VH.UH.LOH.EH.VOH.EOH
K e W 3E EE Ratio
Size Power and moment
1/200 | 1/300 | 1/400 | 1/500 | 1/600 | 1/800 | 1/900
ANhEI = (Kw) 0.48 0.34 0.28 0.25 0.23 0.20 017
057 H A8 (N.m) 250 250 250 250 250 250 250
N N8I & (Kw) 0.65 0.51 0.42 0.38 0.31 0.29 0.25
=t HhEhHsE (N.m) 350 350 350 350 350 350 350
NAE I =E (Kw) 0.95 0.67 0.52 0.44 0.40 0.35 0.33
it HAMAE  (N.m) 500 500 500 500 500 500 | 500
N 718 Ih & (Kw) 1.64 1.18 0.91 0.84 0.71 0.58 0.54
ol HAmAE (N.m) 840 840 840 840 840 840 840
N 718 Ih & (Kw) 2.50 1.75 1.39 1.19 1.08 0.98 0.85
e H 8 N %E (N.m) 1400 1400 1400 1400 1400 1400 1400
N 18 Ih = (Kw) 3.69 2.92 2.41 2.07 1.89 1.69 1.50
i H 18 % (N.m) 2100 2100 2100 2100 2100 2100 2100
N H I = (Kw) 5.09 3.91 3077 3572 2.53 2.50 2.05 |
i H A% (N.m) 3050 3050 3050 3050 3050 3050 3050
N 1B Ih = (Kw) 722 5.41 4.46 3.83 3.46 2.91 271
Bde tH A1 8 1 46 (N.m) 3950 3950 3950 3950 3950 3950 3950
—_— N J180 I = (Kw) Uil7a 8.14 6.00 5.14 4.67 4.07 3.67 |
H 8l % (N.m) 6050 6050 6050 6050 6050 6050 6050 |

BEBRANN T AR

Double Model Input Flange
AN #h#gif Speed of input shaft : 1500r / min

. LHM.VHM.UHM.LOHM.EHM.EHOM.VOHM
B 3R WK N%E Bt Reto
Size Power and moment
1/200 | 1/300 | 1/400 1/500 1/600 | 1/800 | 1/900
NHE T = (Kw) 7 0.12 0.12 0.12 0.12 0512 0.12 |
40-70 H Ak (N.m) 63 88 107 120 130 150 177 |
NA B = (Kw) 0.18 0.18 0.18 0.18 0.18 0.18 0.18
bo=e0 HA#ANE (N.m) 97 124 150 166 203 217 252
ANAE = (Kw) 0.37 0.37 0.37 0.37 0.37 0.37 0.37
ke H 8 0 %E (N.m) 195 276 356 420 463 529 561
N H I & (Kw) 0.75 0.75 0.75 0.75 0.75 0.75 0.75
i H 8% (N.m) 384 534 692 750 887 536 887
LB (Kw) 1.5 1.5 1.5 1.5 1.5 1.5 1.5
i H 18 1 46 (N.m) 616 880 1108 1294 1426 1071 1426
N 718 I (Kw) 1.5 1.5 1.5 1.5 1.5 1.5 1.5
10018 H h 8 % (N.m) 854 1079 1307 1522 1667 1864 2100
ANBIHE (Kw) 3 3 3 3 3 2.2 g |
i H 8 % (N.m) 1789 2340 2798 3050 3050 2685 3050 |
N T Bl & (Kw) 4 4 4 4 4 3 4
Bt H A A %E (N.m) 2188 2920 3543 3950 3950 3950 3950
—_ LB ES (Kw) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
H A% (N.m) 2841 4087 5546 6050 6050 6050 6050




1S09001:200038 & ¥

&R - RE - A1 4

£ 5 5

WO R R T

FFik " =F st EAR stERAI
RIBAADEK H O REEELE 1.N3=12/(0.4X3.142)
1.5 E N3 =9.6 r/min
N3 =#E B & EV/ (FE&H EHED xn ) 2.i=1440/9.6
1 ER R 2 5t & 48 & thi =150
i=A 778 #E 3EN 1/ % 86 85 5%ENs 3. & ®i2=5, Al
3 .5t B iR I #E Lk i1=150/5
i1 =48 3 Lbi /B o & B Lhio =30
Gl s bl T=600X10X(0.4/2)/(0.92X5
o stmEmme  ToMREBWX10XEHEE(D2)/ (KB R A D Bl
53 iz X B2 A48 (D 2 ) =ReRaD
*Kﬁffff&#, SNBFIESS . hEhE, TRH T12260.9%1.25
3 BEMHTE e Eagm Ty =326 N.m
T1=#ftH 146 TXK
IRETHEP P=326X(1440/30)/
4 EHEMA TR P=f&IE# ) 7146T X tH /1 $h#5EN2/( 9549 X i & (9549X<0.71)

EEHE N2

=2.3kw

5 2 B 9% AR AR RIFEGEA, BERISE120. 3R EL1/30. A A EHThZE3kw. H #7186 /155403N.m

Selection steps

Number  Contents Formula Example
Calculate the ratio according to inpjut and output shaft 1.N3=12/(0.4x3.142)
revolving speed =9.6 r /min
1.get beltpulley revolving speed N3 2. 1=1440/9.6
: Ni3=speed of suspended object V/(rollpulley diameter D XJ1) =150
1 Calculate ratio L .
2.Calculate general ratioi 3.assumeiiz =5, then
i=Input revolving speed N1 /beltpulley revolvling speed N3 i1=150/5
3.Calculate reducer ratio i1 =30
i1 =general ratio i /beltpulley ratio i2
Calculate reducer output torque T Fie 00 10 % (04 £ 5) /(092 % 5}
= X x. . 4 3
2 Calcuate T=weight of suspended object W x 10 x rollpulley radius(D /2)
Output torque =260.9 N.m
/ (beltpulley ratio i2 x beltpulley transmission efficiencyn; )
: According to using condition:operation 8 hours a day,
Revise ] i . Ti=260.9%x1.25
3 o medium shock, running condition factor K=1.25
AR Eordie calculate revised torque T, T,=output torque Txk =326 N.m
Calculate input shaft power P P=2326x (1440 /30) / (9549 x 0.71)
4 In%?llta;)l(?\;igr P=revised output torque T, x output revolving speed N/ =2.3kw
(9549 x reducer transmission efficiency n,)
According to product manual,the selection is,Model 120,ratio 1 /30, rating input power 3kw,Output
5 Select model
torque 403N.m
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FAULT DESCRIPTION

Overheation

OE KR E

Noise

im
QOilleakage

H 7 8 A 8§

Driving shaft cannot rotate

I8 IR &

REASONS

BEETES

TRETIE AR

H AR EERERE

il 2EPN

Overload.

Over friction of oil seal.

Lmproper connection between driving.
shaft and the transmission device.
Large impact loadin.

#B B friE ey

75 18 15 5 B PR K

ez s B e A £
HAOEEEESHREEEAS

R AR

FEFHREEREAR

Overload.

Bearing damaged or too large
clearance.

Lubricant oil shortage or
deterioration.

Lmproper installation between driving
shaft and the transmissin device.
Bolt loose.

Lmproper installation of transmission
device.

MBS

MERE

Lo N

MR

Oil seal damaged

Too much oil.

Screw loose.

Outside shell fractured.

HBETESE

&R 5

SYEHRA

B ER

BIEER

G376
B fT S A K
Overload.

Bearing damaged.
Lnvasion by foreign objects.
Gear wornout.

Motor out of order.
Lncorrect wiring.
Large impact loading.

W R R M R T

R E

SOLUTIONS

HEEZEEEW

TE it 3 R 7 B8 i
REEZEENE
SEHRER K B SR iR E

Adjust to proper loading.
Drop lubricant at oil seal.
Adjust to proper postion.
Use larger reduction gears.

AEZBEEH
FEIRBR KIS R0 & 2R i
AEEZEENE

e

BEREEE

Adjust to proper loading.
Replace bearing.

Fill in adequate lubricant oil as
indication.

Adjust to proper position.
Tighten bolt.

Fix transmissin device properly.

ERImE
RIERIA B EiEiEBih
TEER BB 4%

BRI

replace oil seal.

Fill in adequate lubricant
oil as indication.

Tighten screw.

Replace outer shell.

HEZEEEM

B IR K

B S%

BRER

BE5E

&R $8REL 48

BB R B K B SR IR
Adjust to proper loading.
Replace bearing.

Take out foreign objects.
Replace gear.

Repair motor.

Wiring as indication.
Use larger reduction gear.

REAF B —BREFERE > g HAEEREHE > FRAXABE  KIVESRBEREHAGRFE -
The above items are general fault descriptions. In case of other kinds of faults,
please contact with us to obain most correct services.
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X 35 kR M1 A AT B JEAN220~N320 (33 mE-30EC~402C) > &N320~N460 (EHE B E
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i E ik 0 1552500/ Bl — X

Before operating worm gear speed reducer , add N220~N320(Ambient temperature 30 - C~40 - C) ,
N320~N460(Ambient temperature 40 - C~65 - C) lubrication oil upto the center line of the oil guage.

In the meanwhile , remove the small screw of the airvent. After having worked for 100 hours for the first
time , must clear the inside and change the lubrication oil in it , here after once every 2500 hours.

R AR AL BT AR RE R B R

Worm shaft speed(r/min) Operating position Operating position
Lubricant Worm shaft, upper Worm shaft, lower
Over up to Worm shaft vertical Output shaft vertical
1000 3000 : y PG220
Synthetic oils PG460
1000 PG460
2000 3000 ISO VG200
750 2000 IS0 VG460 IS0 VG320
Mineral oils
250 750 IS0 VG460
250 1SO VG680 1SO VG680
AERE B - - -
ISO VG GB314182 w AGMA Eipap
Ambient Temp Load Mobil PEAH
=id VG100 N100 Shell Omala 100 Gear 627 5] Hd100
Commonly
—30C ~15C -
Weight VG150 N150 Shell Omala 150 Gear 629 7 HD150
et e NI50  Shell Omala 150 Gear 629 7 HD150
. 15°C ~5°C ommonly
Wolnt VG220 N220  Shell Omala 220 Gear 630  7EP  Hd220
o e o e N220  Shell Omala 220 Gear 630  7EP Hd220
Want VG320 N320  Shell Omala 320 Gear 632 6 Hd320
e VG320 N320  Shell Omala 320 Gear 632 6 Hd320
mmonly
25C ~40C &
Weight Vegd460 N460 Shell Omala 460 Gear 634 8 Hd460
il
Comnenly Vgd60 N460 Shell Omala 460 Gear 634 8 Hd460
40C ~65C
Wei; nt Ve6s0 N680  Shell Omala 680 Gear 636 SEP Hd680
After the first 100 hours of operation: Every 2500 hours of operation:

Drain unit and flush with ligh oil. Refill. Drain ; flush and refill.
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WERE AR B WS @ - KRR~
BRFTABRANMERBEIEFE > BEEBRK
R -
ARREEBEN  AREZZETA W » 4T
hEABMT —FRE -
RENBRARE > ABOEC~40ECHEEN -
1R AT iR i B LIS -

@EF R
REaStEAn b hae A#FEECE
ERPATHE  SEEE
ANhsbhBd2EXE > mABEHFRE > XE
LEBEBBRENERE BB TELHS
Bk A 4R -

BBt Rz FTRE 0 FEAHT
NEER TEEFEREFERMELIHE -

Mg
SBERRMERAT 0 BIAENEF S E AR
Pz oo
ARAERL00/ NS - RN IE > e b o
P45 /2500 BF e — =k -

B H AR TR S BBEk B R
A& 0 B % THEHRS - BFHEHE
POBEZ FBPE o

CHECK BEFORE OPERATION

Check if the model , model type , horse power ,

shaft direction , reduction ratio , revolving direction

and input / output shafts revolutions are in

accordance with the standard , prevent overload.

Check carefully the oil level to make sure that the oil
volume is suffcient and maintain above half of oil gauge.
The environment for installation shall be dry and well
ventilated with ambient temperature at 0 ,C-40 ,C.
Please pull the pin out of the oil lid before use.

CONNECTING METHOD

The coupler shall be firmly connected the input and
output shafts and two shafts shall be paralleled. The
base seat shall be anchored with proper bolts.
Proper amount of grease can be appiled to the input
hole of the additional motor board to ensure the hole
against overwearing and making abnormal noise.
The application of antirust paint can keep the shaft
from rusting.

The chain pulley and belt pulley used to connect the
output shaft shall be properly chosen and used in
accordance with H7 tolerance in order to keep out
of abnormal noise and harm to the shaft surface.

LUBRICANT OIL

Before operate worm gear speed reducer , add N680
lubricant oil onto the center line of oil gauge.

After using first 100 hours , the interior of the reducing
gear should be cleaned up and refill new oil. And then,
after every 2500 hours of usage replace new oil again.
Insufficient lubricant oil may lead to the rapid wears of
worm gear and low efficiency. Excessive lubricant oil
may lead to leak oil. Please fill in adequate lubricant
oil to above half of the gauge.





