SM-CYCLO" SPEED REDUCERS

Operating and Maintenance Manual
4000 Series
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NOTE: f SM-CYCLC® raducers are driven by D.C. motors, variable frequency A.C. drives, or speeds other than standard
catalog input speeds—please consult factory. Be sure to install and operate SM-CYCLO® speed raducers in compliance with
applicable local and national safety codes. Appropriate guards for rotating shafts should be used and are available from

local stocks.

Mounting

1. Mounting on Exact Planes

The Horizontal Type ail-lubricated units must be
mounted on horizontal surfaces. Where they are
mounted on inclined surfaces, some modifications may
be necessary. Specify mounting plane inclination at time
of ordeting.

2. Accurate Alignment

Where the reducer is connected to the motor and the
driven machine through couplings, align the shafts
accurately. Where the reducer is connected through v
pulleys or sprockets, insure that the belts or chains are
neither too tight nor too slack.

3. Overhung Load Positions

Ovsrhung loads should be located as close to the
bearing as possible. (See the SM-CYCLO® 4000 Series
Catalog page 124.)

4. Foundations

Foundations must be rugged enough to withstand shock
and stress applied from the load side through the
reducer.

5. Secure Housing

Where the reduction units are operated under conditions
of vibration and/or frequent starts and stops, it is
racommended to secure them on their mounting
surfaces by insarting dowel pins into the knock-holes
provided on the foot of the casing. This will insure that
bending or shearing forces are reduced on the mounting
bolts. Pins must be securely inserted, particularly when
the units are to be cperated under conditions of severa
recurrent peak |oads.

6. Mounting Accessiblilty
The reduction units must be mounted in locations with
easy accessibility for lubrication maintenance purposes.

7. Ventllation

When the SM-CYCLO® Speed Reducer is mounted in a
separate enclosure, be sure that adequate ventilation is
provided.
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General Construction

. Fig.1 Single Reduction (Horizontal Foot Mount) Table 1 Main Parts
Part No. Part Name
6 1-02 25 3-10 3-07 8 1-01 Slow Speed Shaft w/pins
26 \1-03\ 309} X 206\ 1 " 1-02  Bearing A
-0 8 1-03 Bearling B
12 8 1-04H  Qil Seal Collar—Herizontal
25 1-06  Slow Spead Shalt Rollers
18 : b = 106 2-01  Ring Gear Housing
1-04H e 202  Ring Gear Pins
‘ AR S — s 2-03  Ring Gear Rollers

1 10 2-04 Cyelo Disg
M : E 2-05 Spacer Ring
\ e ) 9 301 High Speed Shaft
.ﬁp 4 SRS (O R %}01 3-02  Bearing C
a3 3-03 Bearing D

o + 3-08 3-04 Eccentrlc Bearlng Assembly
b airg , MJ 3-03 3-06  Eccentric Key
11— #— - — *3-06 Balance Weight
il 3-11
3-07  Spacer

= 3-08  Spacer
—f= ' 7 3-08  Spacer
(B 3-10 Rstaining Ring

§
—1 3 i 311 Retaining Ring
3-13 Collar
+ 5-01 Intermediate Shaft w/Pins

. 305 3-04 2-02 203 2-04 2-01 + 5-02 Bearing F

SN ey s il

[

+5-03 Bearing G
+ 5-04 Eccentric Bearing Assemily

Fig. 2 Single Reduction (Vertlcal Base Mount)

6 Giasket Set

7 Caslng Nuts & Bolts

8 High Speed End Shield
58 g Cooling Fan & Set Scraw

10 Fan Cover

B 11 Fan Key
i 12 Bolts For S5 Qil Seal Housing
Eem [t : o8 13 Bolts, Spacers For Fan Cover
] ! ' 14 Phg
. ' i ’ l ﬁ t15 Grease Nipple
a ; ! 18 Slow Speed Output Oll Seal
! o 19 High Speed Input Qii Seal
00 14 - X _/_y,-s'/ e 39 25 Horizontal Oll Seal Housing
- | Y T 26 Horizontal Case
46 28 Cil Fill Plug
28 Oil Gauge—Haorlzontal Unit
t 42 ik Rl 35 Vertical Oil Seal Housing
1(43) Lo : a8 Vertical Case (Integral V Type)
39 Oll Gauge—Yertical Unit
38 L ‘ 40 Cam
N 41 Plping Set & Qil Signal
35 : 58 42 Plunger Pump
! ! 43 Positive Displacement Pump
: 40 46 Drain Flug
i F 55 Intermediaie Cover
. Q=%= T 57 Eye Bolt

*58 Gil Slinger
Note: For detalls of oll seals, bearings or gaskets, refer fo pages 10 and 11. 69 Spacer
TRefer to Table 13 on Pg. 7 for units which require a positive displacement pump.
*Pt. No. 58 — frame slzes 4185-4275 only: Pt. No. 59 — frame sizes 4205-4275 only,

**Sea Fig. 3, Page 4; $5ee Fig. 4, Page 4 3




Fig. 3 Speed Reducer/Single Disc Fig. 4 Speed Reducer/Double Reduction
Type {Frame Slze 4075-4095)
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Speed Reducer — Single Disc Multiple Redustion Reducers
SM-CYCLO" single reduction, Models No. 4075-4095, Multiple reduction SM-CYCIL.O® Reducers are a cambij-
employ the use of a single planetary gear {Cycloid nation of standard reduction mechanism assemblies
Disc) and a balance weight. connected using an intermediate shaft (Part Ne. 5-01)
and intermediate cover (Part No. 55) between them.
Tabie 2 Frame Sizes and Ratio Combination Of Double Reduction Models
Frame S|ze Combination Reduction Ratlo Comblination
Frama | Second | First Frame | Second | First Second | First ' Second | First
at ; Total Stage . | Stage Total Staga Stage
Size | Stage | Stage Size Stage | Stage Ratio Raffo |. Ratio Ratio |- Ratlo Ralic
4075DA | 4075 4075 4205DA | 4205 4115 102 17 6 057 87 11
4085DA | 4085 4075 4205DB | 4205 4135 121 11 1 1003 59 17
4007DA | 4097 4085 4215DA | 4215 4135 165 15 11 1015 35 29
4105DA 4105 4085 4215DB 4215 4165 174 29 6 1225 35 a5
411508 | 4115 4095 4225DA | 4295 4135 187 17 1 1247 42 29
41358DC | 4135 4105 4225DB [ 4225 4175 210 35 6 1478 87 17
4145DB | 4145 | 4095 4235DA | 4235 | 4165 231 21 " 1505 43 35
41865DC | 4185 | 4115 423508 | 4285 | 4185 258 43 6 171 59 29
4a178dC | 4175 | 4115 4245DA | 4245 | 4165 289 7 7 1849 43 43
4185DB | 4185 4135 4245DB | 4245 4185 319 29 1 2085 59 85
4190DA 4190 4115 4255DA 4285 4175 354 59 6 2523 87 28
385 36 11 2637 50 43
A185DA | 4195 4115 4255DB | 4255 4195
473 43 11 3045 87 35
4195DB 4195 4138 4265DA 4265 4185
493 29 17 3481 &9 59
42750, 4
7SDA| 4275 195 522 87 6 3741 87 43
595 a5 17 5133 a7 59
649 B9 11 7569 87 a7
73 43 17
841 29 20




Lubrication

SM-CYCLO® raeducers, frame sizes 4075 through
4125, are grease-lubricated. Sizes 4130 through
4275 are normally oil-lubricated. Double reduction
units may be grease or oil-lubricated, depending on
size, ratio, and/or application.

Grease Lubrication

Table 3 Single Reduction Models

: 4090 4100 4110 For the single reduction units, frame sizes 4075-4125
Frame Size 4076 4085 4095 4105 4115 {maintenance-free type), NLGI No. 2 is designated.
- . L - 4097 410H 4125 NLGI No. 2 is also designated for grease-lubricated
Horizontal Shatt Grease (MAINTENANCE FREE) multi-reduction units,
Vertica! Shaft Grease (MAINTENANCE FREE) Grease-lubricated models are filled with grease
befare shipment to customer and are ready for use.
Table 4 Double Reduction Models
4075DA £180DA
Frame Size thru | 41650C |4175DC 418508 | 41950 | 20508 | 421504 422602 | 423502 | 4245DA |1255D2 | 426504 [4275DA
414508 418508
Horizontal
<Ratio>
102
~483
v 522 Oil Lubricated Models
E ~B41
H
a57
':' ~1015
C 1225 '
A ~0533 Grease
L Lubricated
2537 ’
3045 Modals
3045
~7568
Table 5 Triple Reduction Models
Frame Size of Th
Horizontal . S{% eZucltZignOStagee- Grease Lubricated
Shatft 4108 or Smaller : {NLGI Grade 2)
Frame Sizes: Grease Lubricated
4076TA (NLGI Grade 2)
Vertical A265TA
Shaft Frame Sizes: Depending On The
4270TA Operating Condition
4275TB Consuit Factory

Note! Tables above are for operatlon at standard input speed. If
the Input speed differs frem the standard, please consult
factary,




Table 6 Deslgnated Greases

For additional information please refer to Lubrication Specification Sheet No, 03.301.63.001

Ambient Temperature F* (C°) Single Reduotion

.| (Maintenanca Free)

Dauble Reduction

-5~ 122

15 ~ 20) NLGI No. 2

NLGI No. 2

Table 7 Grease Replenishment And Change Interval

Modae} . Condition Interval
Single Reduction Replenishment NOT REQUIRED
Maintenance
*Overhaul Every 20,000 Hours Or
Free Type) verhad Every 4 ~ 5 Years
Less Than 10 Hours Per Day
. 3 —
Replenishment Operation Every 3 ~ 6 Months
10 ~ 24 Hours Per Day Every 500 ~ 1000 Hours
D .
ouble Reduction Spead Reduction Machanlsm,
Changs High Speed Shaft Bearings Every 2 ~ 3 Years
{Speed Reducer Type)
Slow Speed Shaft Bearings Every 3 ~ 5 Years

*Overhauling consists of disassembling the unit, replacing the
seals and gaskets, cleaning the interal parts, and then repacking

the unit with designated grease.

Note 1: Frame sizes 4075-4126 are malntenance free units.
Girease replenishmant is not necassary, Whera longer life of the drive

ts expected or if relubricating Is preferred befare racommended period
of time, refer to Tables 6, 7 and 8.

Table 8 Quantities Of Grease (Ounces)

Frame Size

4075 4085

4080

4100 -
4105
410H

4095
4097

4110
4115
4126

Speed Reduction Mechanism

7

2.1 3.5

8.5

Slow Speed Shaft

4

23 3.9

4.9

Frame Size. 4076DA | 4085DA

4097DA
4105DA

4115DB |41350C | 414508

4186DC

4176DC | 4185DB | 119004

419508

4205DA

Speed Reduction
Meachanism (First Stage) 0.7

0.7 2.1 23 1.4

5.3 15.9 6.3

15.9

5.6

Spead Reduction
schanism
(Sacond Stage)

0.7 Q.7

3.5 8.5 16.9 15.9

265

363 iR 52,9

52.9

Slow Speed Shaft Bearing

(Sacond Stags) 04

0.9

3.9 4.9 10.6 10.6

108

17.6 21.2 247

24.7

Frama Size 420508 ) 421504

4215DB

4225DA | 4225DB | 4235DA

42350B

4245DA | 4245DB (4268DA

4255DB | 42650A

Speed Reduction

Machanism (First Stage) 16.9

28,5 15.9 35.3 £26.5

ag.8

28.5 8.8 35.3

52.9

Spead Raduction
echanlsm
{Sacond Stage)

2.9

70.5

88.2

141.0

168.7 211.8

282.2

Slow Speed Shaft Bearing

(Second Stage) 247

28.2

ANz

35.3

38.8 42.3

45.9

Note1: Replenish grease to the reduction mechanism 1/3 to 1/2 of quantities
for the first reduction stage described in Table 8 in accordance with

replenishment interval recommended in Table 7.

Note 2: When the unit is disassembled for overhauling, refill with grease in
quartities indicated In Table 8, Or alternativaly, 80% of the space around
reductlon mechanlsm and slow speed shaft bearings of single reduction units
and 50% around reduction mechanism of both first and second stage of

double reduction units,

Slightly larger quantities may be supplled to lower reduction ratio units, and
somewhat smaller quantitias for high reduction ratio units.

B

Apply grease liberally to the centra} part {).e., around tha
eccenirlc baarings) of the mechanism, Apply grease to both the

slow speed and high speed shaft bearings as you would do to

ordinary bearings st time of re-assambly.

Note 3: If excesslve grease Is added, agitation heating of tha
greasa willl raise the operating temperature of the unit. Avoid
excesslve greasing; however, when the grease |s insufficlent it

will raige the operating temperaiura dus te the breakdown of the

lubrleation films on the eccentric bearing.
If the cperating temperature rises, supply grease immedately.




QOil Lubrication

SM-CYCLO®reducers slzes 4130 through 4275 are
normally oil-lubricated. Double reduction units may
be grease or oil-lubricated, depending on size, ratio,
and/or application.

Tahle 9 Single Reduction Models

Cil-lubricated modeis are shipped without oil. Units
must be filled with recommended oif prior to start-up.

4160
4130 | 4145 4170 | 4180 | 4190
Frame Size 4135 | 4155 ﬂga 4175 | 4185 | 4108 4205 1 4215 | 4225 | 4235 | 4245 | 4255 | 4265 | 4275
Herlzontal Shatt : ' ' Oil Bath
Vertical Shaft Ol Bath | Forced-oll Lubrication
Table 10 Double Reduction Models
4190DA
4206DA | 4215DA | 4225DA | 4235DA | 4245DA | 4265DA
Frame Size 4165DC | 4176DC | 4185DB ﬂgggg 4205DB | 421508 | 422508 | 4935DR | 434508 | 425508 4285D4A | 4275DA
Horlzontal Oil Bath ' '
<Ratlo> ' :

v 102

E ~493

R 522 _

T ~B841 Forcad-oll

c 957 Lubricatlon

A ~1015 :

L 1225 Groase

S ~2523 Lubricated

H 2537 Models

A ~3045

F

T 3045

~7589
Table 11 Triple Reduction Models
e | Frame Size Ot The | Oil Bath Lub.
Horizontal = 16t Reductlon Stage: | (Refarto’
o ) 4115 Qr Larger Tahle 12)
Frama Size: Depending On the
Vertical 4270TA Operating Condition
42758TB Consult Factory

Note: Tables above are for aperation at standard input speed. If the
nput speed differs from the standard, please consuit factory,

Forced Lubrication For Vertlcal Units
Table 12 Plunger Pump Typse

Table 13 Posltlve Displacement Type Pump

Plunger Lubrlcatlon

The plunger pump (Part No. 42) is automatically operated by
a cam (Part No, 40) fitted on the slow speed shaft (Part No.
1-01). The number of pumping cam taeth required is in direct
relation to the reduction ratio and frame size, For input
speads other than standard, consult factory.

.  Small Slze Purmp . - Large 8ize Pump TEMICYELE Redunar Positive Displacemant
Frame Size Ratlo| Frame Size Ratio| | Frame Size Reduction Ratle | Pump
4160, 4170, 4180, 4190 4205, 4215, 4225 - R
4166, 416H, 4175, 4185, 4195 Al 4235, 4245, 4258, 4265 Al 4275 Al TOP-216HAVB-3

Soe Sao 427804 All TOP-204HAVB-3
41650C thru Tablo | 4205DA - 4265DA Table
4195DB 10 10

Positlve Displacement Pump Lubrlcation

Forced oil lubrication is accomplished by using a positive
displacement pump and motor that requires an additional
slectric power source. It is recommended that the main
motor be interlocked with the pump motor to avoid
misoperatlen. The pump must be started 30 seconds or
longer before the main motor is cperated.




Table 14 Type Of Lubrication Oil
Mild EP Oil is used for the lubrication of SM-CYCLC® Redu

cers, Models 4130 and larger.

Far additional information please refer to Lubrication Specification Shest No., 03.301.63.002

- : © . 14°F ~ 82°F 32°F ~ 98°F 95°F ~ 12a°F
Ambient Temperature (_1 0°C ~ onc} {Ooc - 3500) (35°C ~ 50°C)
Viscosity @
40°C (104°F) oS, 414 ~ 74.8 90 ~ 165 198 ~ 506
150 Vliscosity
Grade 46 ~ 68 100 ~ 150 220 ~ 460
AGMA Viscosity
Grads 2EP 3EP 4EP 5EP ~ 7EP
SAE Grade
{Crankcase Qils) 20W 50 40 50
Table 15 Allowable Viscosity Of Oll i
Minimum Allowable Viscosity To Maintain 80 5US g
Adequate Lubricating Oil-film During Operatlon
) 20,000 SUS
il Bat :
Maximum Aflowable Viscosity | Bath At Qperation Start
To Allow Easy Starting Forced-Oil 10,000 SUS
Lubrication At Operation Start
Table 16 Oil Quantities (Gallons)
' | ' 4130 | 4460
: Frame Size - | 4132 | 4165 | 4170 | 2180 | 4130 | 4205 | 4216 | 4225 | 4205 | 4245 | 4255 | 4265 | 4275
Single 4155 416H . o
Reducion . Horizontal 0.2 04 | 05 | 06 1.1 15 | 2a | 26 | 40 | 42 5.6 77 | 148
Vertical 03 | 03 05 | 05 0.7 15 ) 20 | 28 32 | 40 | 111 | 185 | {159
Frame 4165DC14175DC | 418508 |41 SonA [4208DA 4215DA |4225DA | 423504 42450 | 4255DA 4265DA | 427504
Double . Size 4155Dp | 420508 | 4215DB | 4225DB 4235DB | 4245DB | 4255DB
Raduction Horizontal | 04 | 06 | 09 16 | 16 | 27 | 29 | 45 | 48 | 6.1 86 | 185
Vertlcal 0.3 0.5 0.5 0.7 29 3.7 4.8 8.1 7.7 1.4 135 | (15.9)

Table 17 Qil Change

The above quantitiss shown in parentheses are for the forced-oil lubricated modals with a posiltive displacement pump.

Oil Change Interval

Opératlon Condition

After 500 Hours of

Every 1 ~ 3 Months

Initial Gil Change Primary Operation Under Every Condition
Every 6 Months Less Than 10 Hours/Day
QOperation
Subsequent Oil Every 2,600 Hours 10~24 Hours/Day Oparation
Change High Ambient Tamperature,

High Humidity Or
Atmosphare Of Active Gas

OIll Fill Procedure

hefore start-up. The oil lavels must be 1o the upper rad line
on the oif ievel gauge while the unit is not operated, and

above the lower red line during operation. If too much oil is
supplied, the temperature will rise due to the churning heat

Oil Level Gauge

When it becomes difficult to check the oil level due 1o the
discoloration of the vinyl hose, the gauge must be replaced.
Use the standard vinyl oil gauge for a reducer operating in
ambient temperature: —4°F to 100°F. Where the reducer is
used at ambient temperatures greater than 100°F (+40°C)

8

Fili the reducer with recommended il through the filler plug

of the oil, or cil will leak across the high speed shaft oil seal.

or less than —4°F (—20°C), a glass gauge set or a dipstick is
recommended.

Note 1: When draining oll, remove drain piug (Part No. 48) or lower
side plug of the oll level gauge. See Fig. 5.

Note 2: Before filling vertical base type unit with lubrication oif, remove
tha vent plug (Part No. 14. Seae Fig. 2 on pg. 3). After filling, apply
teflon sealing tape fo threads of tha vent plug prior to installation.

Note 3: The oil level gauge can he attached on elther side of the
casing on hotlzantal units. Locata on whichever side is more
conhvenient ta check oll level. {The oil leval gauge is normally attached
on the right when viewed from slow speed shaft end.)




Oil Level Dimensions

Faot Mount Horizontal Type Base Mount Vertical Type
Flg. & Frame Size: 4130 ~ 4155
Frame Size: Fig. 7
Only 4130-4145
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Table 18 Oil Level Dimensions (Inches)

Frama Size A B ¢ S B Mourt Vertloal T
4130-4135 1.38 217 5,91 4,65 Taagﬁa 13 u'E)II fevz?Dhﬂ::sions {Inches)
4145, (41565) 138 247 581(8.30) 4.65 Frame Size: 4130-4156
4160-4165, (416H)| 1,67 276 6.30(7.87) 3.70
4185DC 1.18 1.77 6.30 3.70 Frama 8ize A B © :
1704175 57 am By o8 4130-4155 185 272 7.52 5.79
4175DC 1.18 1.77 7.87 4.96 Base Mount Vertical Type
4180-4185 217  3.94 8.66 5.91 Frame Size: 4160 ~ 4275
418508 138 247 8.66 5.91 Fig. 8
. 4190-4195 226  3.25 0.84 6.61
4190DA-4195DA | 1.18 177 9.84 6.61 _
4195DB 136 218 9.34 6.61 : P 1A B
4205 212 319 9.84 6.08 ¢
| 4205DA 1.26 1.8 9.84 6.06 ! g C
4205DB 126 2.3 9.84 6.06 }‘A\
4215 205  8.08 10.84 6.85 |—_I_
4215DA 1.18 1.97 10.43 6.85
4215D8 1.57 2.76 10.43 6.85 Base Mount Vertical Type
4295 2.95 343 11.03 5.85 Table 20 Oil Level Dimensions (Inches)
4225DA 126 205 11.03 5.85 Frame Slze: 4160 ~ 4275
4225DB 185 343 11,03 6.85 Frame Size A B c ¢
4235 218 o7 61 . 4160-4185, 416H | 1.02 1.42 4.68 2.72
1235DA 57 273 e 7 64 4170-4175 169 248 8.02 3.78
723508 197 a0 161 _, 4180-4185 193 272 8.81 4.25
205 P —— 10 846 4190-4195 2090 827 7.87 5.47
4245DA 165 272 13.19 8.46 4205 146 205 7.08 354
4245DB 200 235 18.19 B.46 4215 146 205 709 3.54
4256 318 417 1476  9.02 4225 145 205 787 364
4255DA 187 835 14,76 9.02 4235 146 205 72 3.54
425508 205 823 1476  9.02 4248 146 208 7.96 354
. 4265 PPV 578 1016 *4265 433 482 19.76 6.57
4265DA 208 ag7 1575  10.16 "4265 485 524 2169 717
4275 336 453 21.26 11.22 4278 197 276 13.89 5.51
4275DA 228 905 21.26 1100 *NOTE: V4255 & V42565 Qil Gauge is on the Ring Gear Houslng

instead of V-Casing.

9




Bearings, Oil Seals, Gaskets

Fig. @

Cil Seal

18 1-02

1-03

3-02 3-04

T

T

"

1

303 19

ot

5-03

Slow Speed Shait

1
e ;
%1 L—Egaining Ring

=

High Speed Shaft

1
Retaining Ring T

Intermed|ate Shaft
{For Coubla Reduction Units}

Table 21 Single Reduction Unlts

. BEARINGS S " OIL SEAL . .
_SLOW SPEED SHAFT HIGH SPEED SHAFT ~ SLOW SPEED SHAFT | HIGH SPEED SHAFT.
[Part No. 1-02 [Part No. 708 [Part No. -02] _Part No. 304 [Part No. 303 Part No. 18 Part No, 19
. ) | | Number” "

Frame . ' : Speed 1 - H| V|~ o -
Size - Number Numbsr - Number Number | Qty | Reducer -|Type|. Dimenslon |Type Type|Typa| Dimension |Qty
4075 62027 6203 6201 | 19UZ820872 1 1 | 63017 D | 20857 | 1 | 118 17808 |1
4085 62047 6909 8301 |[10UZ5208T2 | 1 | 620z D | aoAme | 1] 1] 8| 17806 |1

A0940% | gp062 6011 8302RSH2 63022 D | 480 | 1 | 1| s | zomsxz | 4

41004105 | 6a06Z 16071 6302 63027 D | somexiz | 1| 1 | 8 | oomea |4
310H 63067 16011 6302 63022 D | somexiz | 1| 1| 8 | 2o@6x7 |4

4 1422“51 181 gagez 8013 6304 Referte | | | @305z D| 6s90x13 | § | 1 [ D | 32528 |1

Table 21

4130-4135| B211NR 5213 6305 6306 D | eemexiz | 1 | 2| D | 3omexii |4

41454155 | 22211BNR 6218 83058 6306 D | es@exiz | 1 [ 2 | D | agsexii |1

4160-4165 | aTM-6213NR | 6215 8307R 6308 D | 6511063 | 1 | 2 | D | s578xiz | 1

3T
aed | M 6215 6307R 6308 D | B5M10x18 | 1 | 2 | D | ss7exi2 i 1
60UZs-
4704175 | 6216NR 6218 6408 e 6407 D | e5M30x15 { 1 | 2 | o | eoezdz | 4
B5UZS-

41804185 |  B218NA 6220 8407 e 6409 D | 1104515 | 11 2 | D | esmexiz | 1

4190-4195 |  6221NR 6026 6408 4?‘3?22%)( § 6411 D | 120mssx6 | 1 | 2 | s | 7omexto | 1
22220- E-85UZ5-

4205 zaaz. 6222C2 | NJ310EVA o 1| 218vt | D} 120ms5x161 1 | 2 | 5 | 7o0mexto | 1
23002- E-05UZ5-

4215 v 6224C2 | NJB11EV] e 1] 213ttvt | D | 180Me0x14 | 1 | 2 | § | 75/100x13 | 1
23024- E-100UZ5-

4295 o 622602 | NJB12EV2 P 1| 21312v1 | D | 145M75x14 | 1 | 2 | s | 78100013 | 4
23026- E-1050Z8-

4235 B, | NuPz2acz | NuataEVS o 1| 21314vt | D | 1e0Mo0xie | 1 | 2 | 8 | ssrroxia | 4
23026- E-125UZ5-

4245 e, | Nupzsoce | wuataevs o ] 21815¥1 | D | 1700008 | 1 | 2 | 8 | esmzoxiz | 4
23052- 1400Z5-

4256 BNRce | NUP23C2 | Nuateevi | 8R4 | z13tevi | D | teomesxis | 1 | 2 | S | 110idoxta | 1
23034~ 1400Z5-

4265 By, | NuPagec2 | Nuat7EvH e 1| 21a18vt | D | 200mdox20 | 1 | 2 | 8 | 11014014 | 1

4275 ag1%6- 6340 NJ#H7 180925 | 1 | ozeoemit | D | oavroxa0 | 1 | 2 | 8 | teorsoxts | 1

10




. Table 22 Double Reductlon Units Intermediate Shaft Parts

: : BEARINGS : _ S : BEARINGS
Frame Size |Far No. 5-02 Part No. 5-04 Part No. 5-03 Frams Size |Part No. 5-02 Past No. 5-04 Part No, 5-03
e ‘Number - Number Qty Number . Number Number | Qty Number
4075DA 6201 19UZ2S8208TZ 1 6909 42050A NJ310EV3 | E-B5UZS8220 1 8210
4085DA 8301 19UZ8208T2 1 6909 4205CB NJ310EV3 | E-85UUZS8220 1 6310
4097DA B6O02RSH2 6007 421504~
NJ311EV1 E-95UZ5221 1 311
] 4105DA 6302 6007 421508 61
4115DB 6304 Referto | 6206 42280A | Nua12EV2 | E100UZ8222 | 1 6313
413500 6305 Table 21 5206
. 4145DB 6305 6206 4235DA | NJa18EVE | E-105UZS223 | 1 6314
41850DC G6307R 65208 423508
iiso6 | ek pougserzs| 7 | oo —| | o [NSEV| s 1 | ot
4185DB 6407 EoUZS418T2-54 2 6213 ADE5DA
1‘14!'%05%1 6408 H5UZS419Te-94 2 8210 4255DB NJ31BEV1 |140UZ28425-XX1| 1 6318
4265DA NJ317EV1 140025228 1 68320
41195'35 L 6408 _B5UZ3419T2 9 2 6213 4275DA__| NJa17_ | 180UZses | 1 | 22220RH
g-%tze 5.- ga?qf;rrgac%uﬁnittnﬁs (:)fnt;aarlngs {Part No, 1-02, 1-03, 3-02, 3-03, Neta 2: On Table 15, Bearlng for eccentric (Part No. 5-04) suffixed
' ) with “v" such as 60UZSB7V is roller bearing without retainer.
Fig. 10
Bearing No. Stamped
on Surface
7
7 4
Eccentric Bearing Single Type Eccentric Bearlng Double Typa Eccantrle And Bearings For Eccentric
Frame Sizes Frame Slzes Frams Slzes
Table 23 ldentification No. of Eccentric Bearing
T 4000 | 4100 A0 41530 4160 .
o Fgme ot aces | 48R A M3 B BIL 4165 416H
SR 4097 . 4106DA_ |~ 4718DB__ | . 4188DC 4145DB - 4165DC
[Ratig—periNe[~ ' 304 '
g 16UZE20906T2 15UZ21006T2 2eUZ2110808T2 28UZ21408-11T2 - 25UZ8506-11T28 | 35UZ2160608T28 | 35U7Z2160608T2S
8 15UZE20908-15T2 | 15UZ21008-15T2 | 22UZ2110808T2 28UZ29408-11T2 - 25UZ8506-11T28 | 35UZ2160608T28 | 35U7Z2160608T2S
11 15UZE20008-15T2 | 15UZ21008-15T2 | 22UZ2111115T2 26UZ21406-11T2 | 25UZ21406-11T2 | 25UZ28508-11T25 | 35U221611-15T28 | a5UZ21611-15T28
13 15UZE20008-15T2 | 15UZ21008-15T2 | 22UZ2111317T2 2BUZHNIATT2 | 2RUZ21412-1772 | 26U78513-17728 | 35UZ21611-15T28 | 35UZ21614-15T28
15 15UZE20008-15T2 | 15UZ21008-16T2 | 2aUZ111116Te | 25UZ214134712 | 2sUZ21413-1772 | 25UZ8513-17728 | 3522161115728 | 35U721611-15T28
i7 15UZE20917T2 16UZ21017T2 2L 1131 TT2 2BUZANN3-17T2 | 2BUZ2141-17T2 | 26UZ8513-17728 | 35UZ21617-25T28 | 35UiZ21517-25T28
21 15UZE20821T2 15UZH021T2 2UZ21121T2  |26UZ2142126/417T2 | 25UZ142125/1 772 | PoLUZB52125/417T28| 35UZ21617-25T28 | A5UZ21617-25T28
25 15UZE2002508T2 | 15UZM0252672 | 22U7Z2912620T2 |RSUZZ142125/417T2 | 28UZ2142126/17T2| 25U2852125/417T28] 35UZ21617-25T28 | 35U221617-25728
29 15UZE2002528T2 | 18UZ2A0250072 | 22UZ2112629T2 25U7214203512 25UZ2142035T2 | 25UZRBPD35T2S | 35UZ2162035T25 | 35U72162036T25
3 16UZER0036T2 16UZ21035T2 22022113512 2507214203572 26UZ2142936T2 | 25UZAB2035T2S | 35UZ2162035728 | 35U72162935128
43 15UZE20843T2 15UZ21043T2 22072114372 26UZ21443-50T2 | 26UZR1443-50T2 | 25UZ6543-59T28 | 35U72164351T28 | 35U722164351T28
15UZE20051/ 15UZ21051/
51 81435072 2435072 22UZ2115159T2 26U721443-50T2 | 25UZ21440-5072 | 25UZ8843-59T28 | 35UZ2164351728 | 3522164351728
. 59 15UZE0850T2 15UZH050T2 22Z2115159T2 AOUZH443-59T2 | 25UZ21442-58T2 | 25UZ8543-59T28 35UZ21858T28 35UZ21659T28
15UZE20871/ 15UZ21071/ 35UZ21671/ 3sUZ21671/
71 218772 326772 22UZ2117187T2 2EUZR147187T2 | 28UZ21471B7T2 | 25UZRS7T147T2S 859728 659728
87 15UZE20087T2 {6UZ21087T2 28UZ211 718712 2607214718772 | 28UZ2147167T2 | P5UZAST1ATT2S 35UZ221667T28 3502216087125
1 15UZE200119T2 | 150221011072 - - - ~ - -
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Disassembly/Assembly

Disassembly

SM-CYCLO® Reducers are designed to provide
maximum ease when disassembing and
reassembling; they require no special
maintenance skills.

1. Remove the complete SM-CYCLO® Raducer with
adaptor (motorized type) from the driven machine.

2. Remove the plug at the bottom of the oil gauge to
drain all oil from the unit.

3. Hemove the cooling fan cover and fan from those
Speed Reducers (not moterized) equipped with a
cooling fan, and stand the unit on a solid base with its
high speed shaft side down. Remove the through bolts
far the high speed end shield, ring gear housing, and
lift the slow speed side, thus separating the unit into
two parts so that the inner mechanism can be removed
(Figs. 11-16).

Note: If the reducer is motarized (C-adaptor and
coupling) remove the motor and coupling before
following the procedure outlined above. As a final step,
remove the adaptor and cooling fan.

4. If the unit will not separate easily, gently drive a
wedge at the line X shown in Fig. 1 on page 3 (if this
produces a burr, be sure to remove it before
reassembily).

5. To lift the slow speed side, attach an eyebolt to the
tapped hole on the end of the slow speed shait and
use a hoist or chain block (Fig. 11).

6. Take out the slow speed shaft rollers, item 1-08,
page 3 (Fig. 12). Check the siow speed shaft pins
(1-01) to see whether any rollers have adhered to
them,

7. Using both hands, lift out the top cycloid disc (2-04)
on the slow speed side (Fig. 13}

8. Remove the spacer ring (2-05).

9. The eccentric (3-04) can be removed from the
input shaft (3-01) after taking out the retaining ring
(3-10) and the inner bearing raceway (Figs. 14, 15).
Note: In certain sizes, the eccentric bearings are
rolier bearings without a retainer. Remove bearings of
the top disc before proceeding with the next step.
10. Take out the second disc located on the motor
side. (Also remove second disc bearings and
eccentric with inner bearing raceway if required.)
11. Remove the ring gear hausing (2-01).

12. The slow speed shaft (1-01) with its bearings is
removed fram the casing (26) as follows: {a) Remove
the horizontal oil seal housing (25). (b) With a
wooden or hard rubber mallet, rap the inner end of
the slow speed shaft to expose the retaining ring*
from the outer raceway of the bearing. {¢) Remove
the retaining ring. {d) Rap the outer end of the siow
speed shaft with a wooden or hard rubber mallet, and
remove it from the casing.

13. The high spaed shaft (3-01} with bearings is
removed from the high speed shaft snd shield (8) by
tapping the shaft end after first taking off the retaining
ring {3-11).

14. The cycloid disc is made from heat-treated
bearing steel and the spacer ring is cast iron. Take .
care not to strike them together while handling.

The above instructions cover complete disassembly.
In ordinary cases, however, only the removal of the
cycloid discs and the eccentric, and removal of the
slow speed shaft from the slow speed end cap is
necessary.
*Note: Retaining ring is part of bearing A

(Part No. 1-02).

Assembly

SM-CYCLO® Reducers are reassembled by reversing
the disassembiy procedure. Care must be taken to
exclude dust or foreign matter from the moving parts,
and to see that gaskets are properly placad to make the
assembly oil-tight.

Following are some helpful points to remember when
assembling SM-CYCLQO® Reducers.

1. Set the ring gear housing and insert the ring gear
pins and rollers; then test-rotate the pins and rollers by
hand. {Apply grease liberally to the ring gear pins and
rollers befare they are inserted in grease lubricated
SM-CYCLO® Reducers.)

2. Cycloid discs are a matched pair. Each carries the
same number stamped on one side of the disc.

3. Set the cycloid disc with the stamped number face up
as shown in Fig. 16,

4. Insert the spacer {3-07) and then insert the
eccentric with bearings by rapping with a wooden or
hard rubber mallet {(Fig. 15).

5. Insert the other spacer and the inner bearing
raceway. Secure them with the retaining ring (Fig. 14).

6. Set the spacer ring in place.

7. Insert top disc in such a way that the mark is
180° opposed to the mark on the bottom disc
(Fig. 13).

8. Insert slow speed shaft rollers (Fig. 12).

9. Put the slow speed shaft pins into the rollers (Fig.
11). The above instructions are for eccentric bearings
with retainer, Following are the instructions suggested
for rolier bearings without retainer.

a. First insert the eccentric with innar raceways of
bearings by rapping with a wooden or hard rubber
mallet.




Fig. 14

Note: Insert second disc with
number facing slow speed slde,
exactly 180° opposed to number
an first disc.

Note: Set disc with number facing
slow speed side.

b. Apply grease to the raceway of the eccentric on the
disc. Fix the rollers and set disc in piace.

c. Insert the spacer ring and set second disc in such a

way that mark is 180° opposed, to mark of bottom disc.

Eccentric Bearing Replacement Precautions

The eccentric bearings are specially designed for in-
stallation on SM-CYCLO® Reducers. They are special
roller bearings without outer raceways (refer to the list
of bearings on page 11).

It is necessary to insert replacement bearings with
numbered surfaces of the inner raceways facing out-
ward. Note that incorrect insertion of the bearings (i.e.,
insertion of bearings with numbered surfaces

inside) causes trouble.

Disassembly and Assembly of Sizes 4075-4097
SM-CYCLO® Reducers

Small sizes 4075-4097 have a single disc system, so
they differ in construction from larger sizes in the
following ways:

1. A balance weight is provided in lieu of the two-disc
system. Refer to figure 24.

Assembly Of Output Side (4075-4125)

1. Assamble the “B” bearing (Part No, 1-03) on the slow
speed shaft (Part No. 1-01). Heating of “B” bearing is
recommended for sasier assembly.

Note: Do not exceed temperature of 200°F.

2. Assemble the casing (Part No. 26) over the slow speed
shaft (Part No. 1-01), being sure to maintain “X” (Fig. 17}
3. Carefully tap bearing “A" (Part No. 1-02) onto the slow
spead shaft (Part No. 1-01} until the bearing is flush with the
shoulder of the casing.

4. Place the collar (Part No. 1-04H) onta ths slow

speed shaft (Part Ne. 1-01). Heating the collar is
racommended for easier assembly.

5. Insert the il seal (Part No. 18), lip in, into the casing
(Part No. 26),

Nate: Measure for dimension X" preferably in 3 places to
insure proper spacing.

Flg. 17

X" Dimenslon {Inches)

. Fram Siza | ~Dimenslon
4075 0.046 + 0.007
4085 £.042 + 0.007

4080/95/97 | 0.046 = 0.007

4100/05/0H | 0.046 -+ 0.007
4110/156/25 | 0,042 + 0.007

2. The balance weight must be positioned exactly 180°
as opposed to that of the eccentric.

3. There are no end plates on either side of the
eccentric. In all other respects, 4075-4097 have
exactly the same construction as the larger sizes.
Follow the instructions given under “Disassembly and
Agsembly”.

Disassembly Of Output Side (4075-4125)

1. With casing supported, tap output shaft untii it is ,
disengaged from casing. '
2. Remava bearing “A” by using pulling tool. !
3. Replace all bearings, gaskets and seats when ==L
reassembling. (Pages 10 & 11).

.
!
[ ]
5
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Daily Inspection

1. Visually chack the oil level gauge on the vertical small. If temperature rises rapidiy from a stable .
unit, forced-lubricated type. Cheack lubrication flow by condition, add the recommended cil or grease {Tables
viewing piping set and oil signal (Part No. 41). Faulty 6 & 14). A rapid temperature rise may be caused from
operation is caused by a lack of lubrication oil, a lack of lubrication.

damage to the plunger pump (Part No. 42) or the
positive displacement pump (Part No. 43) or the
clogging of pipes, etc. In case of faulty operation, stop
and inspect the unit immediately. 3. When an abnormal sound is heard from inside the
unit, stop operation and inspect the unit.

if after lubricating unit, the problem persists, stop
operation and consuit factory.

2. A temperature rise of approximately 105°F above

ambient on the surface of the ring gear housing (Part 4. If the lubrication oil leaks, replace the damaged or
No. 2-01) is allowable if the temperature fluctuation is worn part with a new one. (Refer to Part No. 1-04H,
Page 3.)

Ordering Correct Replacement Units Or Parts

The SM-CYCLO® is fully standardized to offer maximum Name Plate on SM-CYCLO®

part interchangeability among models of the same frame |.

size. However, thers are many frame sizes, models and ®
types in the production range of SM-CYCLO®, Therefore SM"CYC LO
to get correct replacement units or parts, proper ‘CHESAPEAKE, VIRGINIA
information to identify the speed reducer in question is

essential. The name plate, which is secured to the body MODEL

of the drive, provides this identifying data. RATIO SERVICE FACTOR

Plaase give the full description shown on the name plate  |INPUT HP RPM
o your distributor. Be sure to include the SERIAL QUTPUT TORQUE IN-LB
NUMBER and MODEL NUMBER. This information, SERIAL NO.

along with our production records, will enable us to
provide you with the correct replacement unit or parts. ® 0 SUMITOMO) Jickineay ®

CORP. OF AMERICA

Storage And Operation After Storage

Storage 6 Months-1 Year Operation After Storage 6 Months—1 Year
Oil-Lubricated Oil-Lubyricated

1. Completely fill unit(s} with a rust-preventive oil 1. Completely drain the rust preventive, or circulating
{NP20 or equivalent) or a circulating cil (Shell VS| No. oil from unit.

100 or equivalent). 2. Flush unit with the recommended operating oil as

2. At approximately 3 month intervals, rotate the input shown in Tabte 14,
shaft a sufficient number of times to insure all internal
components remain coated. (The higher the ratio, the
greater the amount of rotations needed for proper

lubrication.) Grease-Lubrlcated

Grease-Lubricated Add 2 of the recommended quantity of new grease as
shown in Table 8.

3. After flushing, fill the unit ta the proper oil level with
the recommended lubricating oil.

Grease-lubricated models do not require any special

attention during storage. (Inspect unit before Note: Consult the factory before operating units stored
operation.) for periods greater than 1 year,

Note: For both the Qil-Lubricated and Grease- .
Lubricated models, if units are to be stored for a

pericd exceeding 1 year, consult factory.
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Trouble-Shooting and Repair

This trouble shooting guide is to help you identify and overcome common problems of reducers. If you have a
problem not listed below, please consult factory.

- PROBLEM WITH POSSIBLE . SUGGESTED
THE REDUCER- CAUSES REMEDY
Overloadin Load exceeds the Check rated capacity of reducer, replace with
g capacity of the reducer. unit of sufficient capacity or reduce load.
Insufficient lubrication. Check lubricant leve! and adjust up to
Runs Hot recommended levels.
Improper ; - Check lubricant level and adjust down to
Lubrication | F-XCessive lubrication. recommended level.
‘ Flush out and refill with correct lubricant as
Wrong lubricant. recommendad.
Loose Woeak mounting Inspect mounting of reducer. Tighten loose bolts
Foundation structure. and/or reinforce mounting & structure.
Bolts Loose hold down bolts. Tighten balts.
Worn Disc Overioading unit may Disassemble and replace disc. Recheck rated
Auns result in damage to disc. | capacity of reducer.
Noisy . May be due to lack of Replace bearing. Clean and flush reducer and fil}
Failure of lubricant. with recommended lubricant.
Bearings ; : .
Overload. Check rated capacity of reducer, replace with unit
of sufficient capacity or reduce load.
Insufficient Level of lubricant in the Check lubricant level and adjust to
Lubricant reducer not propetly factory-recommended level.

maintained.

Damaged Pins

Overloading of reducer,

Disassemble and replace ring gear pins and

Bearing Broken

& Rollers rollers. Check load on reducer.
Input Shaft Overloading of reducer Replace broken shaft. Check rated capacity of
Broken can cause damage. raducer.
Key missing or sheared Replace key.
Output Shaft off on input shaft.
Does Not Turn _
Eccentric Lack of lubricant. Replace eccentric bearing. Flush and refill with

recommended lubricant.

Coupling loose or
disconnected.

Properly align reducer and cougpling. Tighten
coupling.

Oil
Leakage

Worn
Seals

Caused by dirt or grit
entering seal.

Replace seals. Breather filter may be clogged.
Replace or clean filter.

Cvertfilled reducer.

Check lubricant tevel and adjust to recommended
level.

Vent clogged.

Clean or replace element, being sure to prevent
any dirt from falling inte the reducer.

improper mounting
position, such as wall or
cailing mount of
horizontal reducer.

Mount horizontally or rework reducer to wall or
ceiling mount,
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’ SUMITOMO

MACHINBRY CORPORATION OF AMARICA

CYCLO INTERCHANGE TABLE (3000-4000 SERIES)

SINGLE DOUBLE ~ TRIPLE
REDUCTION REDUCTION REDUCTION
Previous New Pravious New Previous New
3075 4075 3075/07 4075DA 3075/07/07 4075TA
3085 4085 3085/07 4085DA 3085/07/07 4085TA
3080 4000 3097/08 4097DA 3097/07/07 4095TA
ggg‘;’ jgg? 3105/08 4105DA 3105/08/07 4105TA
100 3115/09 4115DB 3115/08/07 4115TA
4100 314510 21850C 3115/09/08 4115TB
8105 4105 3145/08/07 4135TA
310H 410H 3155/09 41450B 3145/09/08 4135TB
3110 4110 3185/11 4165DC 3145/10/08 4135TC
CYCLO SR o 17511 4175DC 3155/10/08 #145TC
3140 2130 318514 418508 3165/10/08 4165TB
9145 4135 g] ggﬂ 1 j} gggﬁ 3175/10/08 4175TB
- 3185/14/09 4185TC
FRAME 315H 4155 3205/11 4205DA
3508714 120508 3190/11/08 4190TA
3160 4160 3190/14/09 4190TD
3165 4165 3215/14 4215DA 31956/11/08 4195TA
316H 416H 3215/16 4215DB 3195/14/09 4195TD
3170 4170 3225114 4225DA 3005/14/09 4205TD
SlZE 3175 4175 322517 4225DB 32151 A/00 1215TH
3180 e 3235/16 4235DA 3225/14/09 422578
3185 A185 5235/18 42350B 3295M14/10 4905TC
2190 phpe 3245/16 4245DA 3235/16/09 4235TA
3195 4198 324518 4245DB 3235/16/10 4235TB
3205 4205 3255/17 4255DA 3045/16/09 4245TA
3215 4215 3256/18 425508 3245116110 424578
3225 4225 326519 4265DA 3266/17/09 4255TA
3035 4235 307519 4975DA 3265/19/11 4265TD
3245 4245 3265/19/11 4265TA
3275M19/11 4270TA
3255 4255 3075/19/14 427578
2265 4265
3275 4275

*Revisad Models (Nomenclatures)

Headquarters and Manufacturlng
Sumitome Machinery Corparation of America
4200 Holland Boulsvard, Chesapeake, VA 23323
{804) 4B5-3355 » FAX: (804) 485-3075

U.S. Stocking and Assembly Facllities Canadian Stocking and Assembly Facilitles Mexlcan Sales and Engineering Facllity

Mid-Weat Toronto (East) Monterray
176 Waat Lake Drive, Glendala Heights, IL 80138 SM-CYCLO OF CANADA, LTD. SM-CYCLO DE MEXICO, S A DECY,
{630) 752-0200 » FAX: (630) 752-0208 870A Equestrian Court, Oakvllle, Ontario, Canada L6L 6L7  Calle “C" No, 506A
Weat (D08) 463-1050 « FAX: (805) 469-1085 Parque Industrial Almacentro
2375 Rallroad Straet, Corona, CA 92880-5411 Brltlsh Cotumbia (West) Apodaca, N.L., Mexico 66600
(909) 340-4100 « FAX: (509) 340-4108 SM-CYCLO OF CANADA, LTD. 011-52-8-369-3697/8
Southwast 740 Chester Road, Annacls Island, Dalta FAX: 011-52-8-368-3699
1420 Halsey Way #130, Carrclitan, TX 73007 B.C., Canada V3M 601
{972) A23-9600 » FAX: (972) 323-9308 {604) 525-5403 « FAX: (604) 526-0879
Canadian & .
standards 2 <
Axsoclation
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