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OPERATION PRINCIPLE 
 

A. Solids laden air or gases enter the unit at the hopper or housing inlet. 
 

B. Air passes through the filter media. 
 

C. Solids are retained on the filter media surface. 
 

D. Cleaning consists of a rotating sweep arm with nozzles positioned over the bags 
that continuously blows a reverse flow of air into the bags. 

 
1. This momentarily takes a row of bags off stream through pressure reversal. 

 
2. Flexing filter bags. 

 
3. Solids are released to fall towards hopper and through rotary valve or other 

discharge equipment. 
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Camcorp Reverse Air Components 

Item Quantity Description 
1A 1 Sweep Arm (Size Determined by Unit) 
1B 1 Sweep Arm (Size Determined by Unit) 
2 1 8” OD Rotary Spool Section 
3 1 8” OD Arm Rotation Support 
4 1 8” OD Fan Exhaust Air Stub 
5 1 8” Straight Rubber Hump 
6 1 Fan Channel Support 
7 1 Reverse Air Fan (Size Determined by Unit Size) 
8 4 Vibration Isolation Supports 
9 2 Fan Support Wall Bracket 

10 4 Drive Mount Table Wall Brackets 
11 2 Drive Mount Table Support Channel 
12 1 50TTA2635 x 1” Sprocket & TTA35BS x 1 “ Torque Limiter Clutch 
13 1 50A58  Drive Sprocket 
14 1 Roller Chain Tensioner 
15 1 206 Gearbox Drive Shaft 
16 3 Motor, ½ HP, TEFC 1,800 RPM, 56C, 208-230/460/3/60 
17 1 Primary Gear Reducer, 133Q56R20, 20:1 Ratio 
18 1 Secondary Gear Reducer, 206Q56L40, 40:1 Ratio 
19 1 Bracket Kit, 206S-BK (Secondary Reducer) 
20 1 Drive Mount Support Table 
21 1 4-Bolt Flange Thrust Bearing, 1 ½” 
22 1 Bearing Mounting Plate 

 
 

Visit our Website at: www.camcorpinc.com  

http://www.camcorpinc.com/




RECEIVING YOUR UNIT
 
Prior to accepting shipment, care must be taken to inspect all equipment received both for 
proper count and for damage.  Any and all irregularities must be noted on the carriers’ 
copy of the shipping receipt to assist in settling any claims for damage or shortages.  All 
equipment is shipped FOB point of origin whether on a prepaid or collect freight basis. 
 
ANY CLAIM FOR DAMAGE IN TRANSIT OR SHORTAGES MUST BE 
BROUGHT AGAINST THE CARRIER BY THE PURCHASER. 
 
Once your claim has been filed with the carrier contact CAMCORP to notify us of the 
problem(s), and then we will advise the appropriate repair procedure or recommend it to 
be returned to the factory depending on the extent of damage. 
 
 
INSPECTION OF UNIT 
 
Housing: Particular attention should be paid to the sheet metal housing of your collector.  
The unit should be inspected for dents, cracks, or rips.  A dented housing may seriously 
affect the structural integrity of the unit. If any of these signs are present, note them on 
the shipping receipt and notify CAMCORP immediately.  The entire unit should be 
checked against the certified drawings for correctness and the manufacturer notified 
immediately if there are any discrepancies.  No corrections may be made without the 
expressed written consent of the manufacturer. 

 
Components:  A count should be made of all pieces received and this should be verified 
against the carrier’s manifest.  Boxes should be inspected for rough handling, which may 
have resulted in hidden damage. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2-1 

CLEAN AIR MANAGEMENT COMPANY, INC. 
8224 Nieman Road i Lenexa, Kansas 66214 Phone: 913-831-0740 Fax: 913-831-9271 



ON SITE STORAGE RECOMMENDATIONS 
 
I. Baghouse and Housing 
 

1. Housing can be stored outside. 
2. Equipment must be blacked up to keep the flanges out of the dirt. 
3. Many units are supplied with a plain finish bare steel interior.  If storage of 

more than two week is anticipated, the interior should be prime coated before 
storage. 

4. Covering the unit with a tarp is recommended to keep the interior from rusting 
or corroding as well as keeping the finish in new condition.  However, the tarp 
is not absolutely necessary. 

 
II. Bags & Cages 
 

1. Bags must be stored inside a cool dry area protected from rodents and insects. 
2. For extended storage the boxes for the bags should be wrapped with plastic 

wrap or stretch wrap to protect from moisture. 
3. If the bags get wet for any reason, immediately lay them out with adequate 

ventilation to dry in order to prevent mold and mildew. 
4. It is recommended to store the cages inside a dry area if at all possible. 
5. If an inside location is not available, cages can be stored outside as long as they 

are covered by a tarp. 
6. Cages are generally stored horizontally on pallets to keep off the ground. 
7. If cages can be stored horizontally, do not stack over three boxes high. 
8. If the job site is in an area that may receive a significant snow load, the cages 

must be stored vertically in order to prevent being crushed by the weight of the 
snow.  Do not stack more than one box high. 

 
III. Accessory Parts 
 

1. This includes all gauges, bag clamps, nylon or copper tubing, gaskets, and other 
ports not specifically called out. 

2. These items should be stored inside a cool dry place protected from insects and 
rodents. 
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ON SITE STORAGE RECOMMENDATIONS (continued)
 
IV. Fan and Fan Accessories 
 

1. Fans can be stored outside on a pallet or skid to keep out of water and dirt. 
2. Equipment should be covered with a tarp to protect from the bags. 
3. Fan silencers, outlet dampers, and inlet boxes should also be tarped and stored 

on a pallet or skid. 
 
V. Ducting 
 

1. Ducting can be stored outside on a pallet or skid to keep it off the ground.  It 
should be positioned so that water does not sit in the equipment. 

2. If ducting is unpainted steel, it should be at least primed coated before storage. 
3. If ducting is already finish coated, it should be tarped to protect the finish but is 

not absolutely necessary. 
 
VI. Knife Gate 
 

1. All limit switches, solenoids, and air cylinder ports must be capped and taped to 
prevent any moisture or dirt from entering. 

2. Equipment can sit outside provided it is covered with a tarp and is on a pallet or 
skid to keep it out of the water and dirt. 

 
VII. Isolation Dampers 
 

1. All limit switches, solenoids, and air cylinder ports must be capped and taped to 
prevent any moisture or dirt from entering. 

2. Equipment can sit outside provided it is covered with a tarp and is on a pallet or 
skid to keep it out of the water and dirt. 

 
VIII. Rotary Valve 
 

1. Rotor and interior of valve should be well oiled with vegetable oil to prevent 
rust and to maintain compatibility with product. 

 
2. Unit can be stored outside provided it is covered with a tarp and is on a pallet or 

skid to keep it out of the water and dirt. 
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ON SITE STORAGE RECOMMENDATIONS (continued)
 
IX. Butterfly (Wafer Valve) 
 

1. All limit switches, solenoids, and air cylinder ports must be capped and taped to 
prevent any moisture or dirt from entering. 

2. Unit can be stored outside provided it is covered with a tarp and is on a pallet or 
skid to keep it out of the water and dirt and sunlight. 

 
X. Level Indicators 
 

� Store these items inside a cool dry area protected from rodents 
 
XI. AC Inverters 
 

� Store these items and all other electrical controls inside a cool dry area protected 
from rodents. 
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SETTING UP YOUR UNIT 
 
CAMCORP dust collectors are shipped in various states of assembly depending on the 
size and configuration of the unit.  Before attempting to move the dust collector or any of 
its sections, review both the certified general assembly drawing supplied with your unit 
and the rigging and lifting guidelines included in this manual.  Become familiar with the 
size and number of sections to be assembled, the orientation of inlet(s), outlet(s), access 
door(s), and fan as well as the number and location of lifting lugs. 
 
Dust collectors of this type are manufactured from steel sheets and are quite flexible.  
Therefore, even though care has been taken to maintain dimensional accuracy and 
squareness, some difficulty should be anticipated, and temporary bracing in the field may 
be required. 

 
 
Rigging and Lifting Guidelines 
 
1. Do not lift the dust collector by any attachments other than the lifting lugs 

provided. 
 

2. Use all of the lifting lugs provided on the dust collector, or a section of the 
dust collector, when making a lift. 

 
3. If the lifting lugs are located below the roof line of the dust collector or 

below the top of the section of the dust collector, a vertical pull must be made 
to avoid crushing the top of the unit.  Use spreader beams to accomplish this 
vertical pull. 

 
4. Attach tag lines at several locations to be able to control the unit when lifted 

and to prevent spinning or swinging. 
 
5. The dust collector should be lifted and lowered at a slow, uniform rate and 

not allowed to bounce or joggle since this can cause excessive impact 
stresses at the lift points. 

 
Doors and Flanges:  Hold-downs on doors should only be hand tightened.  Excessive 
pressure can distort the door panel itself resulting in leakage.  All bolts on flanges should 
be tight.  All holes in the dust collector must be plugged prior to start-up if not being 
connected. 
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Platform Installation: The platform, ladder, handrail, and bracing are to be installed as 
shown on the special platform detail provided. Use the part ID’s to locate the parts in the 
proper location. 
 
Explosion Vents (where applicable): 
 

1. Figure 6 – The explosion vents are attached with a minimum of standard 
steel fasteners for shipment. THESE MUST BE REMOVED and the 
PVC Bolts installed that are included in the shipment. Extreme care should 
be exercised when installing the PVC Bolts as they are very fragile. A 
gasket is factory installed that will provide a seal between the vent panel 
and the frame. DO NOT use silicone sealer or any other sealer or adhesive 
at this joint as this will prevent the vent from operating properly. 

 
2. The area around the vents should be clear of any personnel or obstructions 

to prevent injury or damage. 
 
Electrical:  A 120 volt 60 Hertz circuit is required to operate the dust collector’s ½ HP 
swep arm drive motor. A 230/460V 3 phase circuit is required to run the reverse air fan. 
 
Gauges:  Check the pressure differential gauge to make sure that the high-pressure tap is 
connected below the tube sheet and the low-pressure tap is connected above the tube 
sheet.  Verify that the gauge have been zeroed prior to connection when it is in its 
permanent mounting position. 
 
Auxiliary Equipment:  All auxiliary equipment must be installed according to its 
manufacturer’s specifications and interlocked with the entire system as needed.  Direction 
of rotation of each item must be checked prior to start-up of the entire system. 
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TOP LOAD BAG AND CAGE INSTALLATION 
 

1. Inspect the cage for any signs of damage, warping, bent wires, or missing 
welds. 

 
2. Inspect the filter bag for any signs of mold, mildew, ripped seams, or holes. 

 
3. Lower the closed end of the bag through the hole in the tube sheet. 

 
4. With your hands, “kidney shape” the snap band bag top in order to fit and 

align it within the tube sheet hole. 
 

5. Fit the groove of the snap band to the I.D. of the tube sheet hole and allow it 
to expand and audibly snap into place.  If the band will not snap into place 
initially, do not push on the “dimple” as doing this will permanently damage 
the snap band.  Instead, kidney shape the snap band from the opposite side of 
the band.  Then you can allow the band to expand and audibly snap into 
place. 

 
6. Check the fit of the snap band to the tube sheet.  It should be even in height 

above the tube sheet around the entire circumference, which will confirm to 
the installer that the tube sheet is centered and well secured into the middle 
groove of the snap band. 

 
7. Lower the cage into the bag and press that cage top down into the bag’s snap 

band I.D.  When in position, the rolled flange of the cage top will rest on the 
tube sheet and the bag and cage assembly will be rigidly mated.  The O.D. of 
the cage top provides a compression fit to the I.D. of the snap band. 

 
8. Disconnect the drive chain to allow the sweep arm to rotate freely to access 

the holes under the sweep arm if necessary. 
 

9. Replace access doors and tighten accordingly.  You are ready to begin start-
up procedures if all other preceding tasks and hook-ups are completed. 
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START-UP CHECKLIST 
 

1. Installation 
 

Make sure the unit is secured to grade. The ladder(s) and platform(s) must be 
tightened and set up according to OSHA requirements.  Ducting and piping must 
be secured and routed out of the way of traffic whenever possible to avoid injury.  
Ducting must also be free of all debris including moisture. 

 
2. Interior of the dirty air plenum 

 
A. Make sure that the filter bag assemblies hang straight and the bottoms do not 

touch each other or any part of the collector interior.  If this occurs, the bags 
will have holes worn in them wherever they contact and will require 
replacement. 

 
B. High-level alarms should be connected sufficiently below the air inlet(s) to 

avoid a plugged up inlet or blinded off filter bags. 
 

3. Clean air plenum 
 

A. All bolts on the flanges must be in place and properly tighten. 
 

B. Verify that the reverse air fan and sweep arm drive are properly installed. 
 

4. Exterior of dust collector 
 

A. Access doors, inspection ports, and relief vents should seat effectively to 
prevent leakage.  

 
B. All bolts must be properly tightened. 

 
C. Operate any equipment connected to the dust discharge of the dust collector.  

Check the rotation of any motor driven equipment such as rotary airlocks, 
horizontal unloading valves, live bottom bin activators, and screw conveyors.  
Check slide gates and butterfly valves for binding. 

 
5. Explosion relief panels – shear bolt style (where applicable) 

 
A. Inspect for broken or missing bolts. 
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START-UP DUST CONTROL SYSTEMS
 

1. Fan or blower system 
 

A. Start the fan or blower and check rotation. 
 

B. Check dust pickup points for proper suction; balance airflow in individual 
ducts. 

 
C. Check for air leakage at all flanged connections. 

 
2. Equipment start-up sequence 

 
A. Start the sweep arm drive motor (direction of rotation is not critical). 

 
B. Start the reverse air fan motor and check rotation. 

 
C. Dust take away equipment such as rotary airlocks, screw conveyors, 

horizontal unloading valves, live bottom bin activators, and pneumatic 
conveying systems can now be started in their correct sequence. 

 
D. Check that all access doors, hatches, ports, and other openings are closed and 

latched or bolted. 
 

E. The main exhaust fan can now be started and brought up to speed. 
 

F. Start the dust laden air through the collector.  The collector should be started 
under partial load to allow the bags to become slowly and evenly coated with 
dust particles. 

 
On pneumatic conveying systems, watch the differential pressure gauge 
closely for the first hour or so.  If unstable, the collector discharge system 
may be too small for the volume it is seeing.  A quick fix is to reduce the 
material feed until the discharge rate can be increased. 

 
G. Observe the manometer or magnahelic differential pressure gauge reading.  

As the new filter bags become coated with dust, the efficiency of the filtering 
action increases, and the differential pressure across the filter bags will also 
increase.  Slowly bring the collector to full load and note the final pressure 
drop across the filter bags.  Never allow the pressure drop across the filter 
bags to exceed 17” w.g. maximum or filter bags may collapse. 

 
H. Check the main airflow with a pitot tube, or equivalent measuring device, to 

establish initial conditions.  If the main airflow must be adjusted up or down 
to suit the process, repeat step 2-H above. 
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SHUT-DOWN PROCEDURES 
 

1. Dust control systems 
 

Reverse start-up procedure, shut down fan, then after 5 or 10 minute delay, shut 
down the reverse air fan and sweep arm drive motor. 

 
2. Pneumatic systems 
 

Reverse start-up procedure, shut down fan, then after 5 or 10 minute delay, shut 
down the reverse air fan and sweep arm drive motor. 
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TROUBLESHOOTING THE DUST COLLECTOR 
 

I. Excessive pressure drop across filter bags 
 

The differential pressure gauge or manometer on your dust collector should read 
6” w.g. or less.  Higher readings and/or steadily increasing readings are an 
indication that the main airflow through the dust collector may be restricted, and 
a potential process problem such as poor suction at duct pickup points may 
exist. In extreme cases (over 17” w.g.) filter bags will be damaged. Check the 
following: 

 
A. Pressure Gauge 

 
Check the differential pressure gauge or manometer and the tubing leading 
to the dust collector for proper operation.  Disconnect the lines at the gauge 
or manometer and clear with compressed air. Look for loose fittings, 
cracked, broken, or pinched tubing. Make sure the gauge is zeroed or that 
the manometer is level, zeroed and contains the correct fluid. 

 
B. Bags Loaded with Dust 

 
If the cleaning system is not operating properly refer to the section titled 
“Troubleshooting the Cleaning System”. 
 
A condition known as blinding.  If the dust is dry, see paragraph  
1-4; if the dust is wet, see paragraphs 5 and 6. 

 
1. Dust Not Discharging from the Hopper 

 
Check hopper for over-loading or bridging across the dust discharge.  
Correct by repairing dust discharge equipment, replacing with higher 
capacity equipment, or installing hopper vibrators, etc. as required to 
keep the hopper clear. 

 
2. Air Flow too High 

 
If the main airflow is too high to allow dust to drop off of the filter bags, 
an excessive pressure drop across the dust collector will result and dust 
will build up in the system.  In many cases this high pressure drop in 
turn leads to a reduction in the main air flow so that it is necessary to 
remove the dust accumulation from the filter bags (and the rest of the 
system) before measuring the main air flow volume. 
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TROUBLESHOOTING THE DUST COLLECTOR (continued) 
 
Visually inspect the bags for heavy caking; if caking is evident, see the 
note below and take the necessary action to clean the bags.  Next, 
measure the main airflow with a pitot tube or equivalent devise and 
compare with the original volume for which the unit was designed.  If 
the flow is too high, cut back the main fan to prevent a recurrence of the 
problem. 

 
3. Particle Size and Dust Load 

 
If possible, compare the dust particle size and loading with the original 
design specifications.  Finer dust may cause a higher pressure drop.  Do 
not hesitate to call the factory; we have experience with many kinds of 
dust. 

 
4. Bags Too Tight 

 
Bags that have shrunk on their cages may not flex sufficiently during the 
compressed air pulse to loosen caked dust.  If the bags were cleaned or 
laundered, pull a bag tight around its cage; you should be able to 
“gather” a small fold of material between your fingers. 

 
5. Water Leaks 

 
Inspect the dust collector housing and ductwork for holes, cracks, or 
loose gasketing where water could enter the collector. 

 
6. Condensation 

 
If moisture has been condensing inside the collector, check the dew 
point temperature of the incoming air stream.  If may be necessary to 
insulate the collector and/or the ductwork leading to the collector to keep 
surface temperatures above the dew point and prevent condensation of 
the filter bags. 

 
NOTE: Collectors that have had blinded or caked bags can possible be 
put into service by running the pulsing air system for 15 to 30 minutes 
with a 10 second timer “off time” and without the main fan or blower.  If 
the pressure drop is not lower when the main fan is started again, take 
the bags out of the collector and remove the caked dust by special dry-
cleaning.  Make sure the timer “off time” has been reset to specifications 
prior to re-start.  Information pertaining to filter bag cleaning may be 
obtained by calling your CAMCORP sales representative. 
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TROUBLESHOOTING THE DUST COLLECTOR (continued) 
 

II. Extremely Low Pressure Drop 
 

A. Pressure Gauge 
 

Check the differential pressure gauge or manometer and the tubing leading 
to the dust collector as in I-A of this section. 

 
B. Holes in Filter Bags or Bags Incorrectly Installed. 

 
Inspect the filter bags for holes, rips, tears, or excessive wear.  Make sure 
that the filter bags were installed correctly according to the “Bag & Cage 
Installation” section. 

 
C. Ductwork and Dampers 

 
Inspect the ductwork to and from the dust collector for air leaks or blockage.  
Make sure that any dampers in the system are correctly positioned to allow 
air to flow through the dust collector. 

 
D. Leaks in the Housing 

 
Check the tube sheets (flat steel sheets from which the filter bags are 
suspended) and the dust collector housing for holes, cracks or loose 
gasketing that would permit air to bypass the dust collector or filter bags. 

 
 

III. Continuous Flow of Dust in the Clean Air Exhaust (Primary Dusting) 
 

A. Holes in the Filter Bags or Bags Incorrectly Installed 
 

Inspect the filter bags as in II-B this section. 
 

B. Holes in the Tube Sheets 
 

Check the tube sheets for holes, cracks, or loose bolts that would permit 
dusty air to bypass the filter bags. 

 
 

IV. Puff of dust in the clean air exhaust after each pulse (secondary dusting) 
 

A. Worn filter bags 
 

Inspect the filter bags for wear.  Thin bags may not stop fine dust when 
flexed by a compressed air pulse. 
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TROUBLESHOOTING THE DUST COLLECTOR (continued) 
 

B. Residual Dust 
 

If dust has gotten into the clean air plenum because of a dropped or torn bag, 
hole in tube sheet, etc., the reverse air may stir up the dust and allow it to 
escape into the clean air exhaust. Residual dust may also be driven down 
inside the filter bags by the reverse air; if the filter bags are filled with 
several inches of dust, clean both the clean air plenum and the filter bags to 
avoid further problems. 

 
V. Short Filter Bag Life 

 
This is often a complicated problem to diagnose and we recommend calling the 
factory for advice.  The following list may be helpful in performing some 
preliminary check: 

 
A. Temperature 

 
Operating Temperature above the recommended limit of the filter bag 
material (220 degrees F max.) 

 
B. Chemical Attack 

 
Bag material degrades due to attack from certain chemicals in the dust or 
gasses in the air stream.  

 
C. High Moisture 

 
High moisture content in the collector may cause certain filter bag material 
to shrink or degrade (more rapidly at elevated temperatures). 

 
D. Localized abrasion 

 
Abrasion of the bags at the dusty air inlet; a dust impingement baffle may be 
required. 

 
E. Internal Bag Supports Gone Bad 

 
Corroded, rusted or broken filter cages can cause excessive bag wear.  
Stainless steel or coated cages are available. 
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TROUBLESHOOTING THE CLEANING MECHANISM 
 

1. Fan - If the fan is not operating properly please refer to the New York Blower 
manual located in this IOM manual. 

 
2. Sweep Arm Drive – Motor not rotating. 

 
A. Remove the motor from the gear drive and check for proper operation. If 

the motor does not rotate, repair or replace. 
 
B. If the motor does rotate properly check for binding or roughness in the 

gear drive. Repair or replace one or both gear boxes as necessary. 
 

3. Sweep Arm Drive – Motor rotating and sweep arm not rotating or rotating 
intermittently. 

 
A. Enter the clean air plenum and check for obstructions in the path of the 

rotating sweep arm. Remove any obstructions 
 

B. Verify that the sweep arm is rotating parallel to the tubesheet and that the 
nozzles do not strike the cage tops and cause the sweep arm to stop. If this 
is not the case call the factory. 

 
C. Verify that the torque limiting clutch on the small sprocket is slipping. 

 
D. Verify that the chain is not binding. If it is then check the sprocket 

alignment. 
 

E. Disconnect the drive chain. The sweep arm should rotate freely and with 
no binding or roughness. If binding is experienced grease the rotary union. 
If the binding or roughness continues inspect the bearing and replace if 
necessary. 
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SAFETY RECOMMENDATIONS 
 
Because this unit may be under pressure, do not attempt to open any device doors or 
panels while fans or blowers are running. 
 
If your unit is equipped with a discharge auger or an airlock, be sure chain guards are 
installed before start-up and servicing is attempted only after electrical power is locked 
out. 
 
While servicing the filter, it is very important that there are no open flames, welding or 
grinding sparks.  Dust laden air could be highly explosive and extreme care must be 
taken. 
 
Before entering any dust collector: 
 

1. Run cleaning mechanism 20 minutes with the fan off to clean filter bags. 
 
2. Discharge solids from hopper. 

 
3. Lock out electrical power on all rotating equipment. 

 
4. On toxic operation, purge collector housing and install a blank in the inlet 

duct. 
 

5. Install catwalks and safety cables. 
 

6. Secure access doors in an open position or remove doors. 
 

7. Use buddy system. 
 

8. Wear a respirator. 
 

9. Use common sense. 
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ROUTINE MAINTENANCE 
 

A. Inspection 
 

Frequency will vary as widely as there are operating conditions.  In general 
proceed as follows: 

 
1. Daily – Check unit differential pressure. 

 
2. Weekly – Verify that the sweep arm drive and reverse air fan are operating 

properly. 
 

3. Monthly – Lubricate fan, rotary valve and screw conveyor.  Check seals on 
latter two for dust loss. 

 
4. Quarterly – On Top Access Units, check for dust accumulation in clean air 

plenum. 
 

B. Repairs 
 

1. Filter bags – Generally replacement, although some applications can be 
laundered. 

 
2. Rotary Valves – Usually a matter of periodic seal and blade replacement.  

More detailed information is supplied with the valve. 
 

3. Screw Conveyors – Periodic replacement of “V” belts and shaft seals.  
Inspect hanger bearings during filter bag change.  Failure will be detected by 
the squeal. 

 
4. Fans – “V” belt tension and replacement of bearings if running rough.  

Make sure rotor balance is maintained. 
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TO CHANGE OUTPUT SHAFT DIRECTION
To change the hand of a unit from left hand to right hand, or vice versa, the following instructions apply:

1. Remove drain plug and drain oil from unit.

2. Remove end cover and seal cage capscrews; then while supporting output shaft remove end cover and shims from
the unit. (The shims may be between the seal cage/end cover and housing, or between the bearing outer race and
seal cage/end cover - do not remove the bearing race unless it is to be replaced).

3. Remove output shaft and seal cage together from extension side.

NOTE: Keep all shims with their respective seal cage and end cover.

4. Reassemble unit per instructions later in this manual.

UNIT DISASSEMBLY

1. Remove drain plug and drain oil from unit.

2. Low speed shaft (gear shaft) removal:
A. Remove end cover and seal cage capscrews.
B. With a firm hold on the output extension remove end cover and shims (The shims may be between the seal cage/

end cover and housing, or between the bearing outer race and seal cage/end cover - do not remove the bearing
race unless it is to be replaced).

C. Carefully slide output shaft assembly and seal cage out extension side.
D. Slide seal cage off low speed shaft using caution to prevent damage to seal lips.
E. Wire or tie the shims to their mating end cover and seal cages. (This only applied if the shims are between the

seal cage/end cover and housing). They will be available for reference when assembling the unit. Some units
are factory assembled with internal shims so this note may not apply.

Disconnect all before adjusting units

CAUTION

wercspaC
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02-4/1 52.6
81-61/5 31
61-8/3 02
41-61/7 53
31-2/1 05
11-8/5 09

Table 1

WARNING!

High voltage and rotating parts may cause
serious or fatal injury.

Turn off power to install or service.

Operate with guards in place.

Read and follow all instructions in this manual.

CAPSCREW
TIGHTENING

TORQUES

INTRODUCTION
The following instructions apply to RAIDER® Worm Gear Speed Reducers. When ordering parts or requesting information
be sure to provide all the data stamped on the reducer nameplate.

EQUIPMENT REQUIRED
In addition to standard Mechanic's tools, the following equipment is required: arbor press, wheel puller, torque wrench,
dial indicator, seal driver, bluing, adhesive sealant, snap ring pliers for internal and external rings.

GENERAL INSTRUCTIONS
Housings - Clean external surfaces of reducer before removing seal cages and end covers to
prevent dirt from falling into the unit. Record mounting dimensions of accessories for reference
when reassembling. If it is necessary to remove the reducer from its operating area, disconnect
all connected equipment and lift reducer from its foundation.

Seals - Replacement of all seals is recommended when a unit is disassembled.  However, if seals
are not to be replaced, protect seal lips by wrapping shaft with plastic tape coated with oil or
grease before removing or replacing seal cage assembly. Clean the shaft but do not use any
abrasive material on the shaft surface polished by the seal.

If the reducer is painted, extreme care should be taken to mask the shaft
extensions and rubber surface of the seals. Paint on the shaft adjacent to the
seal or on the seal lip will cause oil leakage.
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Figure 3 Figure 4Figure 1 Figure 2

Sheet Metal Screws

3. High speed shaft (worm shaft) removal:
C-Flange units 1.33 C.D. through 3.25 C.D.:
Use a small chisel to make a groove in the stamped steel cover opposite the motor flange. Pry off the cover. Remove
internal snap ring from housing bore. Remove motor flange. Using a plastic hammer, gently tap on the motor end of the
shaft to feed worm shaft assembly through housing and out.

3.75 C.D. through 6.00 C.D.:
Remove motor flange. Remove seal cage opposite motor face. Keep shims with seal cage for reassembly. Remove bearing
nut and washers from end opposite motor. Using a plastic hammer, gently tap the shaft on the motor end. Push shaft
assembly through housing until rear bearing outer race is free. Slide bearing inner-races off the shaft and remove worm
through front of housing. If a press is available, pressing the shaft out is preferable.

Basic units 1.33 C.D. through 3.25 C.D.:
Use a small chisel to make a groove in the stamped steel cover opposite the motor flange. Pry off the cover. Remove
internal snap ring from housing bore. Remove motor flange. Using a plastic hammer, gently tap on the extension end of
the shaft, to feed worm shaft assembly through housing and out. On units with C.D. of 1.33, 1.54, 2.63, and 3.00, front
bearing will remain in housing bore. Use soft tool and plastic hammer to tap bearing out extension end of housing from
rear. Be sure to tap on outer-race of bearing. If a press is available, pressing this bearing out is preferable.

3.75 C.D. through 6.00 C.D.:
Remove front and rear seal cages. Keep shims with seal cages for reassembly. Remove bearing nut and washers from
end opposite extension. Using a plastic hammer, gently tap the shaft on extension end. Push shaft assembly through
housing until rear bearing outer-race is free. Slide bearing inner-races off shaft. Reverse direction and push shaft through
extension end of housing and out. If a press is available, pressing the shaft out is preferable.

PARTS SERVICE

1. Housing – Clean inside of housing with kerosene or solvent and then dry.
2. Seal cages and end cover – Remove dirt from joint faces, wipe clean and dry.
3. Air vent – Wash in kerosene, blow clean and dry.
4. Seals – To replace seals without dismantling reducer refer to steps C through F below. To replace seals when the

entire reducer is dismantled and coupling hubs, sprockets, pulleys, pinions, keys, etc. have been removed the
following instructions apply:

Note: Replacement of all seals is recommended when a unit is disassembled. New seals will leak if the seal lips
are damaged or if seal’s rubbing surface on the shaft has been altered. Protect seal lips at all times. Clean the shaft
but do not use any abrasive material on the shaft surface polished by the seal.

A. Block up seal cages and press or drive out seal.
B. Remove old sealing compound from seal seat in cage if it is present. If a seal with rubber coating on the outside

diameter is used, no sealant is necessary. If no rubber coating is on seal outside diameter, coat seal cage bore
with adhesive sealant immediately before assembly.
To prevent possible damage to seal lips, do not reassemble seals until high speed and low speed shafts have
been reassembled to the housing. Then see steps E and F below.

C. See Figures 1 through 4 – To replace seals without dismantling reducer, proceed as follows:
Do not damage shaft; new seals will leak if seal contacting surface is marred. Use punch and place two or more
holes in steel casing of seal, Figure 1. (The steel casing may be rubber coated) Insert sheet metal screws, leaving
the heads sufficiently exposed so they can be pried up or grasped with pliers, Figure 2. Do not drill holes because
chips may get into the unit.

Disconnect all power before adjusting units
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D. Work seal loose. Be careful to keep all metal or dirt particles from entering unit. Remove old sealing compound
from seal seat if it is present. Also remove burrs and sharp edges from shaft. Clean with rag moistened with solvent.
Do not use abrasive material on shaft seal contacting surface.

E. Protect seal lips when handling; seal leakage will result if these are damaged. If a seal with rubber coating
on the outside diameter (O.D.) is used, no sealant is necessary. If no rubber coating is on seal O.D., coat
seal cage bore with adhesive sealant. Coat seal lips with oil and carefully work seal into position. Before
sliding seal into position, protect seal lips from shaft keyway edges by wrapping shaft with plastic tape coated
with oil. Position garter spring toward the inside of the unit. Place a square faced pipe or tube against the seal
O.D. and drive or press seal until fully seated as shown in Figure 3. Do not strike seal directly.

F. For best performance, seat the seal square with shaft within .005" at 180°. Check with dial indicator as shown
in Figure 4, Page 3, or with a straight edge and feelers, or square and feelers. To straighten a cocked seal, place
tubing over the seal and tap the tube lightly at a point diametrically opposite the low point on the seal. Do Not
strike seal directly.

5. Bearings –
A. Wash all bearings per bearing manufacturers recommendations and then dry.
B. Inspect bearings carefully and replace those that are worn or questionable.

Note: Replacement of all bearings is recommended.
C. Use a wheel puller or press to remove worm shaft bearings. Apply force to inner race only – not to cage or outer

race.
D. Use a wheel puller or press to remove taper bearing inner races.
E. To replace tapered bearing inner races and all ball bearings, heat bearings in an oil bath or oven to maximum

of 290° F (143° C). Slide high speed shaft bearings onto the oiled shaft until seated against the shoulder or snap
ring of the shaft. Slide low speed shaft bearing onto the oiled shaft against the gear spacer.

F. Thoroughly coat all bearings with lubrication oil.

6. Worm, gear and shafts
A. Worm and high speed shaft – since all worms are integral with the high speed shaft, any wear or damage to the

worm will necessitate replacing both.
B. Press shaft out of bronze worm gear. To reassemble gear and low speed shaft, freeze shaft or heat gear. Do

not exceed 200° F (93° C). Insert key into the shaft keyway and press shaft into oiled gear bore.
Note: It is advisable to replace both the worm and worm gear should either of the assemblies require

replacement.

UNIT REASSEMBLY

1. Preliminary
A. Check to see that all worn parts have been replaced, gear and bearings coated with oil and all parts cleaned.

Remove all foreign matter from unit feet. The feet must be flat and square with each other.
B. Before starting to reassemble reducer, clean old shims or replace with new shims of equal thickness.

2. High Speed Shaft (Worm Shaft) Assembly

C-Flange units 1.33 C.D. through 3.25 C.D.:

Lubricate Bearing Bores of Housing. Press bearing onto end of worm shaft flush to shoulder (or snap ring). Lock bearing
onto shaft with external snap ring. Insert shaft assembly from opposite motor end into housing until seated against shoulder
in bore. Lock shaft assembly into housing bore with internal snap ring. Coat outside diameter of stamped steel end cover
with adhesive sealant (except, if end cover is rubber coated DO NOT use sealant) and press into input bore opposite motor
flange until flush with housing.

C-Flange units 3.75 C.D. through 6.00 C.D.:

Apply adhesive sealant to both housing input faces. Sub-assemble the two bearing inner-races onto rear of worm shaft
and secure with lock nut and washers. Insert shaft assembly into rear bore of housing along with the first bearing outer-
race. With plastic hammer gently tap end of shaft until bearing outer-race is seated against shoulder in housing bore. If
a press is available, pressing the assemble in is preferable. Press the final bearing outer race in and install the rear seal
cage. Adjust end play per instructions below (Item 3C). Install motor flange.

Basic units 1.75 , 2.06, 2.37 and 3.25 C.D.:

Disconnect all power before adjusting units
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Disconnect all power before adjusting units

Lubricate Bearing Bores of Housing. Sub-assemble the rear bearing onto worm shaft. Lock rear bearing onto shaft with
external snap ring. Insert shaft assembly from opposite extension end into housing until bearing is seated against shoulder
in bore. Lock shaft assembly in housing bore with internal snap ring. Coat outside diameter of stamped steel endcover with
adhesive sealant (except, if end cover is rubber coated DO NOT use sealant) and press into input bore opposite extension,
until flush with housing.

1.33 , 1.54, 2.62 and 3.00 C.D.:

Lubricate Bearing Bores of Housing. Sub-assemble the rear bearing onto worm shaft. Lock rear bearing onto shaft with
external snap ring. Insert shaft assembly from opposite extension end into housing until bearing is seated against shoulder
in bore. Lock shaft assembly in housing bore with internal snap ring. Press front bearing into extension side of housing
until seated against shoulder or snap ring on the worm shaft. Coat outside diameter of stamped steel endcover with
adhesive sealant (except, if end cover is rubber coated DO NOT use sealant) and press into input bore opposite extension,
until flush with housing.

3.75 through 6.00 C.D.:

Apply adhesive sealant to both housing input faces. Press extension side bearing inner-race onto worm shaft. Insert worm
shaft into extension side bore of housing. Hold worm shaft in place and slip bearing inner-race onto shaft until seated
against shoulder. Press rear bearing outer-race into housing bore opposite extension until seal cage can be installed. Install
seal cage. Adjust end play per instructions below (Item 3C).

3. Low Speed Shaft (Gear Shaft) Assembly

A. Determine output shaft direction.

B. Assemble low speed shaft assembly, seal cage, and end cover with shims on both seal cage and end cover.
Torque capscrews to torques listed in Table 1. Rotate the input shaft to seat output bearings.

C. Moving the shaft back and forth by hand, check axial float with dial indicator as shown in Figure 5. Axial float must
be .0005 - .003" with .0005 being the absolute minimum. Do not preload bearings. If the axial float is not as

specified, add or subtract required shims under end cover or behind bearing outer race, inside the cover,
depending on the unit.

D. Remove output shaft with seal cage and apply bluing to several teeth on the gear. Worm thread and gear teeth
must be clean of oil. Reassemble output shaft and seal cage with output key facing up.

E. Use a rag to apply hand pressure to the output shaft and rotate the high speed shaft both directions until the gear
teeth with bluing have gone through gear mesh several times. Return output shaft to original position. Remove
output shaft and seal cage to inspect contact. Compare with Figure 6. If contact is not correct, move assembly
in the direction shown in Figure 6 by adjusting the shims. Maintain the same total shim thickness so the bearing
end play is not affected. Repeat Steps D a E until contact pattern is acceptable.

F. Recheck axial float with dial indicator.

G. When contact pattern is correct, tighten seal cage and end cover capscrews to torques listed in Table 1.

Fig. 5
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