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1. Electric Motor 

2. Reduction Gearbox 

3. Control Panel 

4. Top Protection Cover 

5. Belt and Pulley Assembly 

6. Oil Filter 

7. Oil Tank 

8. Oil Filler Cap and Strainer 

9. Oil Return Line 

10. Oil Feeding Line 

11. Oil Pump 

12. Electric Motor 

13. Power Supply Line 

 

 

 



 
 

 

SMART - COMET Funded by the Erasmus+ Program of the European Union. However, European Commission and Turkish 
National Agency cannot be held responsible for any use which may be made of the information contained therein 

 

 

CONTENTS 

 Working Principle 

o A-Circuit 

o B-circuit 

 General Safety Rules 

 Electric Motors 

 Dis-assembly and Assembly of Coupling 

 Dis-assembly and Assembly of Reduction Gearbox 

 Reduction Gearbox Oil Level and Completion 

 Reduction Gearbox Parts List 

 V-Belt Replacement 

 V-Belt Tensioning and Setting 

 Lubrication of Shaft Bearings 

 Roller Bearing Blocks 

 Dis-assembly and Assembly of Bearings 

 Play and Fixed Bearings  

 Electric Oil Pump 

 Centrifugal Oil Pump Parts 

 How Centrifugal Oil Pump Works 

 Oil Filter Change 

 First Oil Filling and Oil Change 

 Oil Filler Cap and Strainer 

 Torque Tightening Moments 

 WORK ORDER / PERIODICAL MAINTENANCE AND CHECKLIST 

 

 

 

 

 

 

 



 
 

 

SMART - COMET Funded by the Erasmus+ Program of the European Union. However, European Commission and Turkish 
National Agency cannot be held responsible for any use which may be made of the information contained therein 

 

WORKING PRINCIPLE 

There are two different circuits in the construction of the proto-type machine and the working 

principles are defined below as A and B circuits.  

Both circuits are controlled by a common electric panel. 

 

The large switch on the left side controls the A-circuit, the 

small switch on the right side controls the B-circuit. 

 The A-circuit is protected by 25A fuse, and the B-

circuit is protected by 10A fuse. 

 (0) indicates that the position of circuits are open, (1) 

the position indicates that the circuits are closed, that 

means the electric motors are running.  

A-Circuit 

As seen in the side picture, the 220V power-driven 

electric motor transfers its driving force to the SHAFT, 

which is connected via a COUPLING, and thus to the 

REDUCTION GEARBOX.  

Reduction ratio is 1: 14,5. 

The reduction gearbox, transfers the motor driven force 

to the bigger PULLEY by turning 90 °. The force is 

transmitted to the small PULLEY through the BELTs. 

Pulley transmission rate is 1: 2.5. 

The small pulley is connected to a SHAFT, and at the 

other end of the shaft there is a FAN. The shaft is 

connected to the base fixing brackets with two ball 

bearing BLOCKs     

 

 

 

B-Circuit 

As seen in the side picture, there is an oil pump 

assembly in front of the 220V supply electric motor. 

Pump, starts sucking oil from OIL TANK via OIL 

RETURN LINE and feeding to FILTER via OIL 

FEEDING LINE.   

The fed oil returns from the filter cartridge to the oil 

tank.  

The first fill or completion is made by opening the oil 

filler cap.  

In addition, the tank oil level can be read from the 

level indicator on the front surface of the tank. 

There is no oil drain plug under the tank.   
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GENERAL SAFETY RULES 

 

 When installing the PROTOTYPE machine for the first time, please 

pay attention to the general safety rules during periodic maintenance 

and repairs. 

 Please read the instructions below carefully to avoid any potential 

risks that may arise from improper use of this machine. 

 Use all personal protective equipment (HSE) before starting the 

work. 

 Turn around the work area with a safety strip, prevent strangers 

entering. 

 Do not forget to hang up the warning plate at work area. 

 Make sure that the electrical panel is closed and the control 

switches (0) are in position. 

 Disconnect main power supply line. 

 To avoid electrical short-circuit hazards; do not operate in wet, 

dusty, or flammable environments. 

 Always use original spare parts and service parts with all the parts 

that make up the machine. 

 Never use if a part is missing or defective. 

 Avoid loose clothing and clothing that may wrap around rotating 

and moving parts during machine operation. 

 Be careful not to be in contact with rotating shaft, pulley and belts.  

 Operate the machine when the upper protective cover is closed. 

 Use appropriate tools, jigs and hand tools. 

 Do not leave the waste in the work area such as changing parts, 

consumables, cleaning cloth etc.   

 Refer to the relevant sections of this catalogue for operations that 

require disassembly, replacement or adjustment. 

 Do not forget to fill out the Work order / Periodic maintenance 

and check list at the end of the work 
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Electric Motors 

To remove the electric motor, you must first 

disconnect the mechanical coupling. 

Refer to “Dis-assembly and Assembly of Coupling”.  

 

 

  

 

 

 

The electric motor is mounted on the lower base 

slides with 4 bolts and nuts.  

Remove bolts and nuts. Lift the electric motor and 

take over the base slides. 

When mounting, place the electric motor on the 

base slides, attach the bolts and nuts by hand, 

tighten free turning of the nuts. 

You can use the mounting sluts on the base slide to 

pull the electric motor forward and/or backward. 

After performing the mechanical coupling 

connection and adjustment, tighten the 4-nut with a 

suitable wrench. 

Refer to “Torque Tightening Moments”. 

 

Dis-assembly and Assembly of Coupling 

Loosen the both side setscrews that fix the coupling 

half to the shaft. Slide the loosened half together 

with the upper plastic coupling sleeve towards to 

the reduction gearbox. Both gears forming the 

coupling will be separated from each other.  

     

 

 

 

 

        

As seen in the side picture, there are two threaded halves 

forming the coupling and an upper plastic sleeve joining 

the parts. During installation, the teeth in the sleeve and the 

two male teeth forming the coupling must be matching at 

each other. 

Pay attention to the following points when installing. 
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 Make sure that there is a gap in between the two 

coupling halves when the coupling is done. 

 

 Make sure there is no axial misalignment in between 

the two shafts when the coupling is done. 

 

 Make sure there is no angular misalignment in 

between the axes of the two shafts when the coupling 

is done 

  

Dis-assembly and Assembly of Reduction Gearbox 

In order to dismantle the reduction gear unit, you must 

first disconnect the mechanical coupling. On the other 

hand, uninstall the drive belts. 

The reduction gearbox is mounted on the lower base slide 

with 4 bolts and nuts. Remove the bolts and nuts. Lift the 

gear unit together with the pulley to take over the base 

slides. 

When mounting, place the reduction gearbox on the base 

slides, attach the bolts and nuts by hand, tighten free 

turning of the nuts. 

After the performing of mechanical coupling connection 

and adjustment, tighten the 4-nut with a suitable wrench. 

Refer to “Torque Tightening Moments”.. 

Then you can assemble the V-belts, tension and adjust. 

 

 

Reduction Gearbox Oil Level and Completion 

To find the right oil in the reduction gear unit, 

check the gear unit label. 

Reduction gearbox filled with synthetic oil 

(VG320). The oil capacity is approximately 0,15 lt. 

Do not mix synthetic oils with mineral oils.  

This can cause serious damage to the reduction gear  
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unit. 

The oil change should be done using the oil filling, 

drain and level plugs shown on the oil plugs tables. 

Note: Intensive contact with oil may cause skin irritation. 

Avoid intense contact with oil and thoroughly clean the skin 

that has been applied to your skin. 

Note: Hot oil can cause burns. During oil change, do not 

touch the oil or use suitable protective gloves. 

 Gearbox oil level check should be 

done once every 6 months or 3,000 

working hours. 

 If it is missing, should be completed. 

 The oil change should be done once 

every 25,000 working hours or every 

5 years. 

EN050.00.B08 Reduction Gearbox Parts List 
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V-Belt Replacement 

There are two V-belts that transmit the drive force from 

the reduction gearbox to the fan shaft via pulleys. Due to 

the load and working life they must be replaced at a 

certain maintenance interval. If they are worn, it may also 

need to be replaced in interim maintenance without 

waiting for maintenance period. 

Primarily, remove the machine upper protective cover 

and provide free access to the V-belts.  

Loosen the 2-locking nuts (2) in front of the roller bearing 

blocks for securing the fan shaft.  

Then loosen the 4-nuts (1) that secure the blocks to the 

lower base.  

Push the fan shaft forward and remove by loosening the 

V-belts  

 

 

Belt type is 13x825 Lİ BANDO. 

Place the defined 2 V-belts on to the small and large pulley. Pull the fan shaft backwards to provide 

the pre-tension of the belts and tighten the 4-nuts (1) of the bearing blocks.  

 

 

 

 

V-Belt Tensioning and Setting 

Tighten the nuts (2) of the belt tensioning studs 

evenly.  

At this time, place a steel ruler (gauge) on the large 

and small pulley flanks and check the surface parallel 

(I) of the pulleys. 

The fan shaft and belt axis must be in perpendicular 

(II) position. 

The flexibility of the belts at the longest point should 

be about 1 - 1.5 cm. 

If the above conditions are met, tighten the locking 

nuts (2).  

Check the tension again. 
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Lubrication of Shaft Bearings 

The bearings in the blocks which fix the fan shaft 

must be checked and lubricated at certain intervals. 

Open the plastic caps on the grease fitting 

indicated by the arrow mark.  

Place the grease hand pump on the grease nipple 

and lubricate the bearings by pressing the hand 

pump lever at least 3-4 times. 

When finished, clean the grease nipples and close 

the plastic covers.   

 

 

 

Roller Bearing Blocks 

It is one of the most preferred types of accommodation. 

Maximum efficiency is achieved by working with minimum 

friction owing to the rolled elements in the roller bearing sleeves. 

Bearing sleeves with a durable construction can be easily used 

for high speed operations. 

 

Dis-assmebly and Assembly of Bearings 

Remove the bolts and nuts that secure the roller bearing blocks to the lower base. Disassemble the 

shaft spring retainer ring through the roller and separate the shaft from the roller bearing. Attach 

the bearing retention block to the vice. Separate the bearing from the bearing plate by means of a 

pushing aid and / or by pressing. 

When mounting, lubricate the outer sleeve of the bearing. Clean the bearing block interior. 

With the help of a press, push the ball bearing into the block or insert it into the slot by hitting on 

it. Insert the shaft and lock it with the spring retainer ring  

Play and Fixed Bearings 

To change the ball bearing, remove the bearing block. Fix in to a 

vice. Remove the spring retaining ring securing of the roller shaft. 

With the help of a drifter, remove the bearing by pressing it from 

the housing with a press aid if it is not available. 

Press the new bearing assembly into the housing. Mount the roller 

bearings and lock them with the spring retainer ring. Mount the ball 

bearing block on the base fixing bracket.  

Tighten the fixing nuts sufficiently. Check that the shaft assembly is 

moving freely. 
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Electric motor and pump have an integrated 

structure.  

Mur-cell QB60 Electric Oil Pump 

Power:                       0,37 Kw / 0,5 Hp 

Inlet Pipe:                  1” 

Outlet Pipe:               1” 

Max. Flow:                1.6 m3/s 

Discharge Height:      33 mt 

Pressure:                     6 Bar 

Centrifugal Oil Pump Parts 

IMPELLER: Partition that converts mechanical energy into 

fluid and tangential speed with the help of wings.   

SNAIL: The part that transfer fluid to the discharge pipe. 

DIFFUSER: Spinning equipment for the high speed fluid flow 

between the impeller and the snail. 

SEALER PACK: A piece used to seal the leaks that can form 

between the body of the shaft  

How Centrifugal Oil Pump Works? 

The liquid is drawn into the pump from the chamber reserved for suction by the vacuum generated 

by the rotation of the impeller inside the pump. High tangential acceleration occurs between the 

impeller blades through the fluid channels passing through the centripetal force toward the outlet 

region of the impeller. This simple mechanism ensures continuous suction and flow. 

As a fluid-filled impeller begins to rotate about its axis, it begins to flow out of the fluid drain tube 

under the influence of centrifugal force. Thus, the sucked fluid is discharged out. 

Oil Filter Change 

Make sure that the filter oil reservoir is completely empty before 

removing the oil filter (1).  

Visually check if it is empty. 

When you are sure that it is empty, grasp the plastic dispenser with the 

help of a clean cloth and unscrew it by hand turning to direction of 

counter clockwise.   

 

 

 

 

Pay attention to the O-ring that provides sealing during 

disassembly. 
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Grab the oil filter cartridge with your hand, pull it up and take out 

from its recess.  

Make sure your hand is clean. 

There is an O-ring on the cartridge end which provides sealing. 

Visually check the condition of the O-ring. Tears, cracks, 

fractures, etc. check for deformation. 

If there is no O-ring in the new cartridge package, you can use the 

existing one. 

Note: Transmission oil may damage some coated surfaces and your skin if in 

contact. It is recommended that you use protective gloves when carrying out 

this work. 

 

 

Insert the new oil cartridge with the O-ring into the recess and press it firmly. Be sure to sit in the 

recess. 

Check oil chamber seal (O-ring). If it is deformed, replace it with the new one. Place the reservoir 

on the filter carriage, turn it clockwise and tighten with hand.  

After running the pump, check for the leaks. 

Note: Do not tighten too much, the plastic reservoir may crack. 

First Oil Filling and Oil Change 

ATF transmission fluid is used in B-circuit.  

The fluid level can be determined from the oil level 

indicator on the outside surface of the oil tank. 

In order to first filling and/or complete and replace the 

missing oil during a certain maintenance intervals, 

remove the oil filler cap as indicated by the arrow in to 

direction of  counter clockwise by hand turning.   

 

 

 

Oil Filler Cap and Strainer 

To remove the strainer filter under the oil filler cap, remove the fixing bolts 

and remove it from the filter holder, check for deposits and foreign 

materials.  

If yes, clean up. 
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Place the funnel in the oil filling throat. Fill the oil tank with 

the help of a funnel of approx. 1.0 lt of ATF transmission 

fluid.  

ATF Transmission fluid: DEXRON II 

Be careful not to over fill.  

Read oil level indicator during filling. 

Check the oil level again after the pump has started. If it is 

missing Fill up to the level of max. sign.  

Note: ATF Transmission fluid may damage some coated surfaces and 

your skin if in contact. It is recommended that you use protective gloves 

when carrying out this work 

 

 

 

 

 

 

 

There is no drain plug at the bottom of the oil 

tank. Oil draining can only be done by 

removing the oil return line to the tank. 

Make sure the oil filter chamber is completely 

empty.  

Open the oil filler cap. 

Loosen linkage with a suitable tool, place oil 

pan underneath the pipe before removing. 

 

Oil collection tack must be at least 2 lt. 

capacity.  

Remove the pipe from the tank and wait for the 

oil to drain completely. 

 

 

Change the copper seal ring with the new one. Attach the coupling to the 

tank by hand and tighten as you can. Use a suitable tool to tighten and 

observe the tightness.  

Note: ATF Transmission fluid may damage some coated surfaces and your skin if in 

contact. It is recommended that you use protective gloves when carrying out this work. 
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 Torque Tightening Moments 

In principle, all bolt/nut connections should be tightened with 

a calibrated torque wrench.  

You can tighten or check all bolts and / or nuts connected to 

the machine body at the indicated torque tightening values. 
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WORK ORDER / PERIODICAL MAINTENANCE AND CHECKLIST 

Name  
Date  

Identity No.  

Work Order Maintain the prototype machine according to the following instructions in terms of ..............? 

PERIODICAL MAINTENANCE AND CHECKLIST 

Works to be Done 
Maintenance Intervals 

REMARKS 
1-mon 3-mon 6-mon 1-year 

 Perform general cleaning of the machine. A A A A Oil leaks, dust, foreign matter, etc. wastes 

 Turn on the machine, check unnecessary noise. C C C C 
The presence of mechanical sounds such 

as rubbing, hitting, impact 

 Check pipe connection fittings. C C C C Oil leak from sealing gaskets 

 Check motor fasteners, tighten loose nuts. C C C C 
The lower fixing nuts of each electric 

motor 

 Check the Reduction gear unit fasteners, tighten 

loose nuts. 
C C C C Lower fixing nuts for reduction gearbox 

 Check the axial clearance of coupling, if necessary, 

re-adjust. 
C C C C 

Mechanical coupling in between reduction 

gearbox and motor 

 Check Reduction gearbox oil level, if not, complete. C C C C 
From reduction gearbox housing  filler 

cap 

 Check the big Pulley. if loose, tighten the nut.  C C C C By hand and visual 

 Check the small Pulley. if loose, tighten the nut. C C C C By hand and visual 

 Check V-belts, check tension and / or replace. C C R R 
If it is worn, it has to be changed without 

waiting for the change process. 

 Check the axial clearance of the fan shaft and / or 

change the bearings.   
C C R R 

If it is noisy and distorted, it has to be 

changed without waiting for the change 

process. 

 Lubricate the fan shaft bearings. C A A A  

 Check the fan fixing bolt, if necessary tighten it. C C C C By hand and visual 

 Check the belt tensioning assembly, tighten the 

counter nuts. 
C C C C By hand and visual 

 Check the inlet and outlet fittings connected to the 

oil pump, change the seals if necessary. 
C C C C By hand and visual 

 Check oil feed and return pipes, change if any 

leakage occurs. 
C C C C 

Oil leaks due to cracks, crushing and 

twisting on the pipes 

 Check the hose-clamps that secure the hoses to the 

fittings, tighten if necessary. 
C C C C By hand and visual 

 Check the oil tank for leaks. C C C C By hand and visual 

 Check the feed line oil filter, change the cartridge. C R R R Replace cartridge with O-ring. 

 Check the O-ring for sealing of oil filter chamber 

and/or replace. 
C R R R 

By hand and visual, replace with new one 

if leaked. 

 Check the oil level, complete and / or replace. C C R R 
The service life of the oil is limited to 6 

months. 

 Check the oil filler cap filter. Clear if visible 

particles. 
C C C C By hand and visual 

A: Apply               C: Check                  R: Replace 

APPROVAL 


