ENGINEERING AND DESIGN CHARACTERISTICS.
Cleveland Gear WG Speed Reducers are designed for fixed
ratio applications with a 90° shaft configuration. Compared
to helical speed reducers, worm gear reducers offer three
important advantages: lower cost, more compact dimensions
and the ability to achieve higher ratios in a single reduction
unit. Because of their differences in efficiency mechanical
capacity, selection of worm gear reducers over helical gear
units requires analysis of the application.
These units incorporate many Cleveland Gear engineering
and manufacturing features not found in other worm gear
reducers. The result is a competitively priced speed reducer
that we are proud to compare with any in the world.
Cleveland Gear stocks various styles of the WG worm gear
speed reducers. Available units include standard Worm Top
and Worm Bottom designs, with or without C-face adapters.
Ratios from 5:1 to 3600:1 and shaft center distances from
40mm (1 9/16") to 225mm (8 27/32") are ready for
immediate shipment from our extensive inventories.

WORM GEAR (WHEEL): On sizes 40 to 50, the wheel is
cut from a solid bronze alloy. On all other size units, the
gear is a double chill cast bronze alloy on a high tensile
strength cast iron central hub. Chill casting provides desirable
mechanical properties to the gear related to wear resistance
and strength not obtainable with a forged gear. The cast
assembly is double locked—both rotationally and laterally—
to ensure permanent joining. The gear’s bronze alloy material
is able to better withstand shock loads and efficiently
transmit normal load with a minimum of friction loss.
WORM GEAR (WHEEL) MATERIAL:
Solid Shaft Output Gears - sizes 40 to 80 are a Cast Iron
Hub with an aluminum bronze gear ring; Sizes 100 to
225 are a ductile iron hub with and aluminum bronze
gear ring.
Hollow shaft output gears - sizes 40 to 50 are solid
aluminum bronze gears; sizes 60 to 175 are a cast iron
hub with an aluminum bronze gear ring.
Minimum tensile strength of gear ring: 71,000 PSI.

HOUSING: Standard one-piece main housing of closegrained cast iron is heavily ribbed in the bearing and gear
areas. This provides rigid support to maintain proper gear
mesh alignment. The gearbox size is cast into the housing
(except on Universal units). The housing is painted with
a primer and non-toxic styrene alkyd resin finish coat and
units need no further painting. Housing for footed units
have only single fill and drain plug openings, minimizing
possible leakage points. All holes in the housing (except
sizes 40 and 45) are blind drilled and tapped to eliminate
avenues for oil leakage.

SHAFTING: All shafts through size 250 are AISI 1045 steel.
Oversized shafts help prevent deflection and the resulting
misalignment at the gear mesh.

WORM SHAFT: The integral worm and input shafts are
manufactured from solid bar stock and heat treated to
achieve mechanical strength, toughness and shock
resistance. The worm is precision cut, then induction
hardened,and finally precision ground. Oil seal seats,
bearing seats, shoulders and shaft extensions are ground.
The stepped dimensions of the oil seal and bearing seats
eliminate the pressing of bearings over the oil seal seat,
thus preventing damage and possible leakage.

C-FACE FLANGES: All motor flanges are close-grained
cast iron. Quill hollow shaft style flanges have jacking screw
holes at the 3 o’clock and 9 o’clock positions to assist
motor removal. All C-face coupling style flanges have
openings for set screw adjustment no larger than 1/2".

WORM SHAFT MATERIALS:
Minimum tensile strength: 100,000 PSI
Minimum yield point: 70,000 PSI
Elongation (2 inch): 17% minimum
Hardness: 210 BHN (Brinell Hardness Number)
Worm induction surface hardened to 45-48 Rockwell C.
OIL SEALS: All seals are nitrile, spring loaded, single or
double lip type. Nitrile is used because of it’s good oil
resistance and low temperature properties.

COVERS: Covers are close-grained cast iron, except for high
speed covers in Sizes 40 to 120 and low speed covers in
Sizes 40 to 120 which are of die cast aluminum. Output
covers on sizes 50 to 135 are sealed with O-rings. Output
covers on sizes 50 to 175 cover the seal. Smaller units and
all hollow output style reducers use output covers which do
not cover the seal.

HANDING: The handing on all units is readily changed by
reversing the worm shaft.
COUPLINGS: Couplings are two-pieced forged steel with an
elastomeric cushioned locking system which provides some
shock dampening. Couplings are included with all C-face
bell flange units.
FILL CAP: The normal fill cap is vented to the atmosphere.
We can also provide a special brass breather which will
seal the gearbox and is set to relieve any internal pressure
above 5 psi. If environmental conditions make this feature
desirable, please request a special quotation for the brass
fill cap.
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SELECTION PROCEDURE
SELECTION PROCEDURE
1. Determine the service factor for the application from
Table 1 below. A service factor is necessary to adapt the
unit to the various operating conditions as shown in the
list of common applications.

EXAMPLE
Driver: 1 HP @ 1750 RPM electric motor.
Driven machine: heavy duty not uniformly fed belt conveyor,
operating 10 hours/day at pulley speed of 120 rpm.
1. Service factor = 1.50 from table 1.

2. Calculate the ratio required by dividing the input speed
by the output speed. Single reduction for ratios 5:1 to
70:1. Double reduction for ratios 50:1 to 3600:1.
3. Calculate the Equivalent Input HP by multiplying the
specified or prime mover nameplate power by the service
factor determined in step 1. In the event the unit selection
is to be based on output torque, apply the service factor to
the required torque. If an expected peak load is more than
2 times the equivalent HP/torque, then calculate a second
equivalent HP/torque by dividing the peak power by 2 and
use this value for size selection.
4. Refer to the rating tables and select a unit size that has
an input HP or nominal torque rating equal to or greater
than the equivalent rating calculated in step 2. Refer to the
following tables for selections.
Tables on pages 5 to 8 for mechanical ratings and size
selection of single reduction units for ratio range from
5:1 to 70:1. Double reduction tables on pages 19 to 20.
Table 1: Service factors

2. Ratio = 1750 RPM ÷ 120 RPM = 14.58: 1
(Use 15:1 in rating tables)
3. HP method:
Equivalent input HP =
1 HP (motor) x 1.50 = 1.50 Design HP @ 1750 rpm
Output torque method:
Equivalent output torque =
HP x S.F. x 63025 =
Output speed
1 HP x 1.50 x 63025 = 787 in lbs.
120 RPM
4. HP method:
Refer to tables on pages 5 to 8 for single reduction units.
Unit size 60 with a ratio of 15:1 has a rating of 2.02 HP
@ 1800 RPM which exceeds required 1.50 HP.
Output torque method:
Tables on pages 5 to 8 shows output torque rating for
size 60 of 935 in-lbs. which exceeds required 787 in-lbs.
UNIFORM LOAD
Agitators and mixers - pure liquid constant density
Blowers and compressors - centrifugal vane type
Pumps - centrifugal, rotary, gear type
Elevators and conveyors - uniformly loaded or fed
MEDIUM AND OCCASIONAL SHOCK LOAD
Agitators and mixers - Variable density liquids
Compressors - reciprocating mult-cylinder
Elevators and conveyors - heavy duty not uniformily fed
Pumps - reciprocating
HEAVY CONSTANTLY RECURRING SHOCK LOAD
Compressors - reciprocating single cylinder
Conveyors, heavy-duty - heavy duty not uniformily fed
Crushers - ore, stone
Hammer mills - mills, rotary tube type, barrels
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SINGLE REDUCTION REDUCERS

HORSEPOWER AND TORQUE RATINGS
The horsepower/torque rating values shown apply to all
Single reduction series regardless of model. The values are
all published at AGMA service factor 1.0, but may be
modified from time to time by the use of a different service
factor. Listed here are the maximum torque in inch-pounds
and output horsepower values for all standard ratios at
specified input speeds.
The effective service factor of any unit selected is the
product of the rated gearbox input horsepower divided by
the horsepower rating of the motor used.
The efficiency of the unit, is the output horsepower

divided by the input horsepower. Other manufacturers do
not derate this much, if at all, so use caution in comparisons.
The horsepower value of the electric motor used should
never exceed the published input horsepower in the
following tables unless a service factor less than 1.0 is
appropriate (very light duty applications).
When table output torque ratings are the same for
different input RPM’s, the output shaft torque limitations
have been reached. To stay within design limitations, torque
becomes a constant and input horsepower must be
reduced as RPM is lowered.

Size 40 U Single Reduction Models, 1 9/16 inch center distance. Torque in Inch-Pounds

Size 45 U Single Reduction Models, 1 3/4 inch center distance. Torque in Inch-Pounds

Size 50 All Single Reduction Models, 1 31/32 inch center distance. Torque in Inch-Pounds
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HORSEPOWER AND TORQUE RATINGS, Continued
Size 60 All Single Reduction Models, 2 3/8 inch center distance. Torque in Inch-Pounds

Size 70 All Single Reduction Models, 2 3/4 inch center distance. Torque in Inch-Pounds

*WTC style not available for 182/184 TC.

Size 80 All Single Reduction Models, 3 5/32 inch center distance. Torque in Inch-Pounds

NOMINAL RATIOS. Some ratios are nominal, consult Cleveland Gear for exact ratio.

All ratings per AGMA standards.
The values used in the table are at AGMA service factor 1.0
Gearbox sizes are the center distance between input and output shaft in millimeters
6

HORSEPOWER AND TORQUE RATINGS, Continued
Size 100 All Single Reduction Models, 3 15/16 inch center distance. Torque in Inch-Pounds

Size 120 All Single Reduction Models, 4 23/32 inch center distance. Torque in Inch-Pounds

*WTC style not available for 254/256 TC.

Size 135 All Single Reduction Models, 5 5/16 inch center distance. Torque in Inch-Pounds

*WTC style not available for 254/256 TC.

NOMINAL RATIOS. Some ratios are nominal, consult Cleveland Gear for exact ratio.

All ratings per AGMA standards.
The values used in the table are at AGMA service factor 1.0
Gearbox sizes are the center distance between input and output shaft in millimeters
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HORSEPOWER AND TORQUE RATINGS, Continued
Size 155 All Single Reduction Models, 6 3/32 inch center distance. Torque in Inch-Pounds

*WTC style not available for 284/286 TC.

Size 175 All Single Reduction Models, 6 7/8 inch center distance. Torque in Inch-Pounds

*WTC style not available for 284/286 TC.

Size 200 All Single Reduction Models, 7 7/8 inch center distance. Torque in Inch-Pounds

Size 225, Consult Cleveland Gear for ratings.
NOMINAL RATIOS. Some ratios are nominal, consult Cleveland Gear for exact ratio.

All ratings per AGMA standards.
The values used in the table are at AGMA service factor 1.0
Gearbox sizes are the center distance between input and output shaft in millimeters
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WT DIMENSIONS

NOTE: Left Hand
Assembly Shown
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WTCHS DIMENSIONS

*Consult Cleveland Gear for availability

Note: Quill input bushings to change 7/8" bore to 5/8" bore are stocked; must be ordered separately.
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WTC DIMENSIONS

NOTE: High Speed
Coupling Included
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U DIMENSIONS
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UCHS DIMENSIONS

*Consult Cleveland Gear for availability
Note: Quill input bushings to change 7/8" bore to 5/8" bore are stocked; must be ordered separately.
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UC DIMENSIONS

NOTE: High Speed
Coupling Included
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DW DOUBLE REDUCTION DIMENSIONS
DW units may also be specified with a WT or Universal
secondary (low speed) case. Secondary case dimensions
are the same as a Single Reduction unit of the same size.
For dimensions, see pages 10,11 and 14.

For dimensions of C-face Coupling style and C-face Quill
hollow shaft primary (high speed) cases, refer to pages
15 and 16. The primary case is three sizes smaller than
the secondary case.

DW Sizes 60
through 135

DW Dimensions

DW Dimensions
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PARTS LIST AND EXPLODED DRAWINGS

WORM TOP (WT & WTC/U & UC)
TO ORDER PARTS
Please furnish complete model
description, ratio and unit serial
number from the unit nameplate. Furnish motor frame size
or motor shaft diameter for
C-face units. See page 4 for
complete ordering information.

PARTS LIST
Standard Reducer 4
No. PART DESCRIPTION
1. Housing
2. Gear, Worm or Worm Wheel
3. Wormshaft
4. Shaft, Output
5. Cover, Low Speed
6. Cover, High Speed, Open (not shown)1
7. Cover, High Speed, Closed
8. Bearing, High Speed
9. Bearing, Low Speed
10. Oil Seal, High Speed
11. Oil Seal, Low Speed
12. O-ring
13. Gauge, Oil Level
14. Plug, Oil Filter
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No. PART DESCRIPTION
15. Plug, Drain
16. Key, Worm Gear & Shaft
17. Cap Screw, High Speed Cover
18. Cap Screw, Low Speed Cover
19. Shim, High Speed Bearing
20. Shim, Low Speed Bearing (not shown)2
35. Gasket, High Speed Cover
40. Eye Bolt (Sizes 100 to 225 only)
61. Flange, Motor Mounting Adapter1
62. Reducer Coupling Half (WTC)
63. Motor Coupling Half (WTC)
64. Input Key
65. Output Shaft Key (not shown)

PARTS LIST AND EXPLODED DRAWINGS Cont.

WORM BOTTOM (WB & WBC)
NOTES
1. For standard WT and WB
reducers, order Part No. 6 High
Speed Open Cover. For WTC
and WBC units, order Part
No. 61, Motor Flange.
2. Part No. 20 is used only on
units supplied with taper roller
bearings (not shown).
3. With Sight Gauge if Worm
Bottom.
4. Housing shown is for
WT/WTC, but is otherwise
applicable to the U/UC styles.

PARTS LIST
Standard Reducer
No. PART DESCRIPTION
1. Housing
2. Gear, Worm or Worm Wheel
3. Wormshaft
4. Shaft, Output
5. Cover, Low Speed
6. Cover, High Speed, Open1
7.
8.
9.
10.
11.
12.
13.
14.

Cover, High Speed, Closed3
Bearing, High Speed
Bearing, Low Speed
Oil Seal, High Speed
Oil Seal, Low Speed
O-ring
Gauge, Oil Level
Plug, Oil Filter

No. PART DESCRIPTION
15. Plug, Drain
16. Key, Worm Gear & Shaft
17. Cap Screw, High Speed Cover
18. Cap Screw, Low Speed Cover
19. Shim, High Speed Bearing
20. Shim, Low Speed Bearing2
35. Gasket, High Speed Cover
40. Eye Bolt (Sizes 100 to 225 only)
61. Flange, Motor Mounting Adapter (not shown)1
62.
63.
64.
65.

Reducer Coupling Half (WBC)
Motor Coupling Half (WBC)
Input Key
Output Shaft Key (not shown)

(Sizes 155 - 225 WB units are provided with grease
fitting, not shown, for low speed bearings.)
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PARTS LIST AND EXPLODED DRAWINGS Cont.

WORM TOP HOLLOW SHAFT (WTCHS & UCHS)
NOTE Housing shown is for a WTCHS,
but is otherwise applicable to
the UCHS style.

Sizes 45, 60-(56C) and 100-(140TC) use a four bearing
design, not the three bearing design shown above.

PARTS LIST
Standard Reducer
No. PART DESCRIPTION
1. Housing
2. Gear, Worm or Worm Wheel
3. Wormshaft
4. Shaft, Output
5. Cover, Low Speed
8. Bearing, High Speed
9. Bearing, Low Speed
10. Oil Seal, High Speed
11. Oil Seal, Low Speed
12. O-ring
13. Gauge, Oil Level
14. Plug, Oil Filter
Note: See page 23 for footnote references
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No. PART DESCRIPTION
15. Plug, Drain
16. Key, Worm Gear & Shaft
17. Cap Screw, High Speed Cover
18. Cap Screw, Low Speed Cover
19. Shim, High Speed Bearing
20. Shim, Low Speed Bearing2
21. High Speed Cover, WTCHS
35. Gasket, High Speed Cover
40. Eye Bolt (Sizes 100 to 225 only)
50. Retaining Ring, Gearcase, WTCHS
61. Flange, Motor Mounting Adapter
65. Output Shaft Key (not shown)
68. Retaing Ring, Worm Shaft, WTCHS

INSTALLATION & OPERATING INSTRUCTIONS, UNIT WEIGHTS
ALL SIZES AND TYPES
Upon receipt of a unit it should be inspected for damage
in shipment. Any damage found should be reported to the
carrier and a claim made to them at once.
FOUNDATIONS
The importance of a solid foundation for a speed reducer
to rest upon cannot be overemphasized. The alignment of
both its high and low speed shaft is jeopardized if the unit
does not have a firm foundation. The alignment of both
high and low speed shafts should be checked after a few
weeks operation to be sure the foundation has not settled
and thrown them out of line.
Rigid cast iron or welded steel bedplates are of great
help in maintaining good alignment. All four feet of the unit
are machined at the same time to provide flatness, and
the base they are bolted to must be flat also.
ALIGNMENT
Accurate alignment of both high and low speed shafts is a
necessity. Lack of good alignment may cause excessive
shaft stresses, overloaded bearings, noise and leaking oil
seals. The initial setting of the reducer is, therefore,
important and its alignment with the motor and connected
machine must be checked after it is securely bolted down.
Misalignment can be caused later by settled foundation or
movement of the connected machine.
Two forms of misalignment, or a combination of them,
are possible on each shaft. The effects resulting from the
shaft misalignment are evident on the high speed shaft or
coupling before they show up on the low speed end of the
drive, but the need for good alignment on both shafts
cannot be overemphasized.
The figures shown illustrate each form of misalignment,
greatly exaggerated, and a combination of both can exist
as well.

ANGULAR MISALIGNMENT

When correcting coupling misalignment by placing metal
shims under a reducer, the angular misalignment should
be corrected first. It can be checked by inserting a tapered
gauge at 90° positions. When a tapered gauge enters the
space between the coupling halves an equal distance at
four places 90° apart, the angular misalignment has been
removed.

PARALLEL MIALIGNMENT

Parallel misalignment is corrected by placing a straight
edge on the outside diameter of the coupling halves. Either
the reducer, or the driven machine, must then be moved
in a vertical and/or horizontal plane to correct this form of
misalignment.
The necessity of good alignment cannot be
overemphasized. When possible, dowels should be used
to preserve alignment once it is obtained,
MOUNTING COUPLINGS OR SPROCKETS
Most installations can be made with a light driving fit. Any
nicks or burrs present should be carefully removed, but no
attempt to actually change a diameter by hand filing should
be made. Installation of couplings with tighter fits for
heavier loads can be obtained by heating the coupling half.
The coupling must not be pounded into place without
properly backing up the opposite end of the shaft. This can
be done on a single shaft extension by removing the plate
on the opposite side of the reducer. If this plate is not
removed and the shaft properly backed up, the effect of the
hammer blows are absorbed by the anti-friction bearing
and damage to the rollers or the races will likely result.
However, care must be used to reassemble the plate
shims in exactly the same manner to avoid disturbing the
setting of the gear and the adjustment of the bearing.

Shipping Weights in Pounds (WITHOUT OIL)
For weight-critical
applications,
contact Cleveland
Gear for precise
unit weights.
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LUBRICANTS AND OIL CAPACITIES
CLEVELAND UNITS ARE SHIPPED DRY AS STANDARD.
A mineral based oil, synthetic oil, or foodgrade oil (H1), is
available upon customer request. When shipped dry, before
starting the unit, it must be filled to the level indicated and
with the grade of oil called for by the application. Any
supplier of industrial oil can meet these specifications with
a standard product.
Worm gearing has a high slide to roll ratio when compared
with other types of gearing. With a high sliding component,
it relies heavily on the generation of an oil wedge between
the worm and gear.
For most worm gear applications, an AGMA 7 oil is
satisfactory. For low speeds, a higher viscosity, AGMA 8 will
provide better service. Synthetic lubricants provide a lower
co-efficient of friction and better wear characteristics than a
straight mineral oil.
NOTE: Viscosity ranges for AGMA Lubricant numbers are
identical to those of ASTM 2422.
Extreme pressure oils, (EP oils) are another type of lubricant
that uses a surface acting chemistry. Most EP oils use sulfur,
phosphorus and/or chlorine additives. When these oils are
used with bronze under conditions of high temperature and
pressure, the surface acting chemistry can cause damage
the surface of the bronze. EP oils should not be used with
worm gears.
Synthetic lubricants are very common today. Synthetic
lubricants provide adequate service over a broader
temperature range. They normally have a longer life in
service, thereby increasing the oil change interval. They also
can reduce wear and friction, increasing the oil change
interval, and increasing the life of the gear box.
With the use of synthetic oils, efficiency increases of 10%
are often possible. Many companies have found that, due to
the advantages of synthetic lubricants, it is actually more
cost effective to buy the more expensive oil, even for
normal applications.
IDLE TIME
Cleveland units which are to stand idle for a long period
of time before being used should be completely filled
with oil to prevent corrosion due to internal condensation.
Units in intermittent service should be operated for brief
periods of time at least once a month to redistribute the oil
and thereby protect the bearings and ground parts from
rusting.
SPEED
High speeds above 1800 RPM usually require a change in
oil level. Contact Cleveland Gear for information on
input speeds in excess of 1800 RPM.
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The following tables are Cleveland Gear’s recommendations
for worm gear lubricants. A general table such as this cannot
cover all possible applications. If your application seems
out of the ordinary, please contact the factory.
WORM
SPEED
R.P.M.

AGMA LUBRICANT NUMBER
AMBIENT TEMPERATURE
15° TO 50°F‡
50° TO 125°F

BELOW 600
ABOVE 600*

#7
#7

#8
#7

RECOMMENDED PRODUCT
AGMA NUMBER

MINERAL

SYNTHETIC

#7

MOBIL 600W
SUPER CYLINDER OIL

MOBIL
SHC 634

#8

MOBIL 600W EXTRA
HECLA SUPER CYLINDER OIL

MOBIL
SHC 636

Viscosity Ranges for AGMA Lubricantsa
Rust and Oxidation
Equivalent
Inhibited Gear Oils
Viscosity Range
ISO Grade
AGMA Lubricant No.

#7
#8

mm2/S
(cSt) at 40° C
414 to 506
612 to 748

ISO Number

460
680

a Extracted from AGMA “Specification-Lubrication of Industrial Enclosed

Gear Drives” with the permission of the publisher, The American Gear
Manufacturers Association, 1001 N. Fairfax St., Ste 500
Arlington, Virginia 22314.
‡ For ease of start up, heaters or use of synthetic oil may be required at

low temperatures.
* At rubbing speeds over 2,500 fpm, a spray lubrication system and/or

synthetic lubricants may be required. Contact the factory for specific
recommendations.

OIL LEVEL
The oil level in a reducer can be checked only when it is at
rest. It must be maintained at the proper level. Overfilling is
to be avoided, as it causes excessive churning losses and
may result in overheating.
OIL CAPACITIES. When standard units with oil level sight
gauges are installed in standard mounting positions, the
user needs simply to add lubricant up to the center of the
sight gauge before operation–while the unit is not rotating.
These units must be operated with the vented filler caps
provided.
Oil capacities will vary when units are placed in special
mounting positions. For planning purposes, use the
following table to find approximate capacities.

