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The service manual includes all directions for dismantling and assembly of parts in the machine subsystems as well as adjustments that have to be made in adjustable components.
The manual is intended for those service engineers and technicians who have been trained and authorized to service the machine.
The manual contains drawings showing the different assemblies, and the text should be read along with the relevant drawing.
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Safety Instructions:
For Handling Malfunctions in STERIMED-1 Systems
File name: 2-Safety
                                                                                                                                        
                  
1. Please, keep in mind that you are dealing with medical waste   that is biologically infected. You have to learn and obey all the relevant safety regulations that are required in general in your facility.
The following safety instructions come in order to add and not to replace any of the safety instructions that are valid in the facility in which you are working. If to your understanding there is any contradiction between the safety instructions, please consult your super wiser and ask him to contact MCM for further explanation. 

2. Please make sure that you have all the needed approvals by the authorities to operate the machine. 
3. Before any handling of the machine, disconnect the electric supply to the machine by removing the electric plug from the socket.  It is not enough to disconnect the main switch mounted on the left side of the machine.
4. Before handling the water system, close the water faucet mounted on the wall.


General                                                                                                  

1.  Keep the machine area clean and, in particular, wipe the moisture from the floor.  This is essential for leak detection of water and chemical liquids as soon as possible. 

2.  Leave enough empty space around the machine to enable access for medical waste red bags, trash container, operator movement etc.              
3.  When cleaning the separator with water gun, be careful not to rinse water on the machine. If it got wet, wipe it carefully with a dry cloth. 
4.   Do not store anything on the machine’s upper panel.
5. In case of touching the chemical, wash your hands and any part of your skin that was exposed to it, with large quantity of water immediately!

6. To stop the cycle in normal condition use the RESET button.
Use the <EMERGENCY STOP> pushbutton only if and when necessary. 
To restart the machine after using the EMERGENCY STOP, release it by turning it clock wise, then press the <RESET> push button and the START button.  


           Act according to these instructions in all cases of malfunctioning of 
           STERIMED systems

1.    Malfunctions fall into two categories: 

a).  The system stops before the end of the cycle. The cause of the stoppage 
       appears as a message on the machine display.

b).  The system completed its action, but waste matter was not discharged 
       into the separator.


2. Handling of malfunctions by the operator

2.1   Action shall be taken only by a qualified operator.

2.2  The operator may carry out repairs only in those malfunctions where the
       reasons for them appear as a message on the machine display. These are:

       a).  Water pressure  Check if the water tap is open and whether the 
             water supply is in order. (Water pressure is normally:2.5 to 5.5 bars 
             and not less than 1.5 bar).

       b).  No chemical  Add STERICID to the chemical tank.

       c).  Lid not locked  Check if something is preventing the locking of the
             receiver lid. Close the lid again.

2.3  Power Failure  This message is to be handled by the institution's  
       maintenance department 
                                                                                                                             3.    Handling by authorized technician from MCM

3.1 Any malfunction not referred to in section 2 above must be handled by a
       authorized technician from MCM. The operator is forbidden to handle the 
       malfunction himself.

3.2 Read the message appearing on the machine display.

3.3 Put on latex gloves and protect them from damage with thicker gloves. Use safety glasses and a face mask to give protection against chemicals.

3.4 Open the lid of the receiver. Check that the shredder blades are in order. 
       Check that there is no foreign body in the shredder chamber. Remove any
       foreign objects that you find.

3.5 Open the door of the control panel. Check the motor protections. Press the black buttons (reset) of the protection breakers if necessary.
3.6 Insert 200 cc concentrated STERICID into the receiver. Spray the interior 
area of the receiver with a 2% solution of STERICID.

3.7 Fill water manually until the shredder blades are covered with water, whether or not medical waste remained in the system.

3.8 Close the lid of the receiver.

3.9 Manually operate the shredder and pump for 20 minutes. If no pumping 
       takes place switch off the shredder and pump motors, and wait for 20 
       minutes.

3.10 Open the gate valve until all the remaining has been drained away. 

3.11 Close the gate valve and repeat sections 3.7 to 3.12 (without inserting 
         STERICID).

3.12 The system is now ready for handling the assemblies that come in
         contact with contaminated medical waste.

3.13 Disconnect the system from the electric rower supply.

4.   Blockages may occur in the following points:

4.1 The inlet valve between the lower tank and the body of the pump.

4.2 The upper valve inside the 110mm diameter plastic pipe, close to the elbow connected to the receiver.

4.3 The discharge gate valve at the pump outlet.

4.3  The 110 mm 90° elbow connected to the pump’s body. 



5.   Possible access openings:

5.1 Service opening in the lower tank. Remove the cover and insert a tool or a protected hand to remove material blocking the valve.

5.2 110 mm opening inside the receiver. Insert a tool or a protected hand into the opening, as far as the upper valve, and remove material that is blocking the valve.

5.3 Outlet pipe attached to the gate valve. Open the gate valve manually. 
       Afterwards disconnect the water supply to the machine (so the cylinder 
       will not close the valve. Separate the separator from the SteriMed.
       Insert a tool or a protected hand into the discharge pipe and remove any
       material that is blocking the valve. 


6.   If the above access points are not sufficient for removal of the blockage, 
       dismantle the following:

6.1 The 110mm diameter plastic pipe in the upper valve housing.

6.2 The 110 mm 90° elbow connected to the pump’s body. Dismantle the six M6 screws and separate the elbow from the pump. Clean the elbow and remove all remaining heavy waste particles (sand of glass) from the bottom of the pump’s body. 

6.3 The gate valve assembly and the outlet pipe. 

7. After removing the blockage or malfunction perform one complete cycle
     without waste in order to check that all systems work properly.




At the end of the work wash your hands thoroughly with antiseptic soap!




















Unpack and installation   
File name: 5-Installation        
                                                            
Lifting and moving:  At the bottom of the machine, below the bumper, there are two channel-shaped profiles, designed for lifting and moving the machine by means of a forklift from and to the transporting vehicle and to the elevator.
The machine can be moved from the elevator to any site on the building floor with the aid of four wheels (castors) fixed to the machine bottom (two of them are fixed and two are free).
It is recommended to place two metal sheets on the elevator sill to facilitate passage of the wheels over the elevator sill groove.

Warning:  It is strictly forbidden to turn the machine upside down or to place it on its side !!

The separator can be moved like a handcart since it has two fixed wheels installed.

Opening the package: Opening of the package must be done carefully. First the cover of the box is opened and then the sides.
 
The jacks should be screwed into their thread all the way to let the machine roll freely on its wheels.
Now it becomes possible to lift the machine and to move it on by a forklift or by any other means.

Attention !  The machine weighs approx. 630 kg!

While opening the separator package, one should pay attention to the electric cable and the flushing pipe that are connected to it and separate them with care.

Warning!! The machine contains water piping tubing and cylinders therefore it should never be exposed to environmental temperature that might drop below 4ºC, or 35ºF.
    
Placement:  The machine shall be placed not too close to the wall. If possible leave at least 40 cm (16 Inches) between the back of the machine and the wall. On it’s right side, a space of at least 70 cm must be left clear of the right-hand wall for opening of the lid.  On the left, a space of about 80 cm must be left clear of the wall for positioning of the separator.

Access to the machine is from the front, and the entire width must be kept clear for the movement of waste carts and a container of treated solid garbage to be disposed of.

Stabilization:  After placing the machine on its final location, the four jacks at the four corners of the bumper must be turned in the opening direction of the thread until they touch the floor.  Then each of them is turned another quarter of a turn so as to free the wheels from the weight of the machine and prevent the machine from moving.  This is done with a steel rod 5 mm in diameter (an Allen spanner or a screwdriver may also be used).

The separator is placed to the left of the machine, It’s top opening is at front, and with its receiving pipe facing the discharge pipe of the machine.  It is also stabilized by two jacks, that are located at the rear side of its basis.   Make sure to adjust the jacks so the separator’s inlet pipe is at the same height of the machine discharge pipe or even a few millimeters lower.

When the machine is stabilized, remove the front left panel, release the control cabinet’s locking bracket and rotate the cabinet to the left.
There is a steel cable supporting the shredder gear motor. It must be removed before connecting the machine to the power.

Installation:  Electrical connection The system is designed to operate with 3 Phase 460V or 230V 60 Hz for the US, or 400V 50 Hz for Europe. In case there is another voltage in site, you have to install a conversion transformer. The power of this transformer should be at least 9 KVA. In case you use 3 Single Phase transformers, each of them should be of 3.0 KVA.

On the wall, preferably to the left of the machine, 1.5 meters above floor level, a standard three-phase, grounded socket for at least 16 amperes should be installed. The line is protected at the distributing cabinet by an automatic breaker, responding adequately to starting currents of motors and rated 3 x 20 A.  The machine is equipped with an electric cable, approx. 3 meters long, without a plug.  A three-phase, grounded plug, fitting the socket, must be installed.  The plug must be of standard type.

Warning!  Direction of rotation of the motors must be checked each time the machine is connected to a socket that has not been tested.

The separator shall be connected to the appropriate socket of the machine, which is located on its left-hand side inside the bumper.

Water connection  -  On the wall, preferably to the left of the machine, a water ball valve connected to a 3/4” line is installed. It is advised to install a water pressure gauge near the valve to monitor the water pressure at all time. The valve should be at least 1.5 meters above floor level.  The water pressure shall be between 3.0 and 6.0 bars.  A flexible pipe is drawn from the valve and connected to the 3/4” port located at the left-hand side of the machine in the bumper.

The rinsing pipe of the separator is connected to a 1/2” port located at the left-hand wall of the machine in the bumper.


Sewerage connection  -  The discharge pipe of the machine, located on its left-hand side in the bumper, is connected by means of an EPDM rubber sleeve and two bands to the separator.  The liquid outlet of the separator (a drain pipe 110 mm in diameter) is connected to the sewerage at a point that is not above floor level.  The connection must be made with standard fittings of plastic sewerage piping, 110 mm (customary in Europe) or 4 in. (customary in the U.S.).

The waste container shall be placed in front of the separator, adjacent to the bottom metal sheet of the conveyor, so that the solids discharge opening of the separator is located above the container, as far as possible at its center. If there is a considerable height difference between the separator and the waste container, a plastic sheet sleeve must be mounted on the waste discharge opening of the separator in order to prevent waste from being spread on the floor around the waste container.
            


Machine body (to be read together with drawing no.1-MCM0-1)
File name: 4-Machine Body                                                                     
                                                                                                                         

a.  Cover panels:

The machine has 9 cover panels:

Front of machine	       2 panels		          no. 1, no. 2
Rear of machine	       2 panels		          no. 2, no. 3
Left side	       1 panel		          	no. 6
Right side	       2 panels (1 small)		no. 4, no. 5
Top side	       2 panels (1 small)		no. 7, no. 9

The panels are always joined to the chassis by means of two fast pins  for joining and tightening, which enter the inserts in the chassis (no.7 in drawing no. 1-MCM3-1). The pins are locked by turning one quarter of a turn to the right, and released by turning one quarter of a turn to the left. To turn them use 3mm Allen wrench in the old type, or Philips screw driver in the new models. The pins are situated inside a bore in the panel and are secured there in a free position by a steel spring washer (no. 10).

The small panels are fixed to the chassis by means of the above pins only.
In the large panels, the pins are situated at the top edge. At the bottom edge, the panels are fixed to the chassis by two angle bars.

At all panels, on the angle bar there is a M5 screw and a nut to which a special grounding conductor, goes to the control panel, is connected.  The cable shoes of the grounding conductor must always be attached to the screw in the panel and tightened securely by a nut and a spring washer.

A brush, closing and covering the operating gap of the receiver lid’s driving lever, is mounted on the right-hand wall of the small panel.

Control accessories to be specified below are installed on the large top panel. The top panel itself is made of non corrosive material (plastic) because the SterCid vapor is very corrosive.










b.  Chassis:  (to be read together with drawing no. 1-MCM3-1)

The chassis is made of welded profiles with various fixtures for holding of machine components.

1.	Stands for stabilization and leveling of the machine:  In the four corners of the chassis there are four adjustable jacks (no.5), which serve for stabilization and leveling of the machine after positioning.  They prevent movement of the machine and ensure that it remains level and does not rock. They also reduce the pressure on the castors. When the machine is moved, they shall be screwed in as much as possible.

2.	Transport wheels (Castors): two rotating type (no.8) Two fixed (no.9)
	The wheels are intended for moving of the machine in an elevator and through corridors to its final location.  After positioning they will not carry any load because the jacks have been screwed out.

3.	Holding devices for electric cables and blocks for electric plugs are connected to the chassis.  They have been attached to the chassis with screws inserted in threads in the chassis itself.  They can be replaced, if necessary, by releasing the screws and reassembling.

4.	The upper part of the bumper serves as a conduit for passing of cables to various locations in the machine.
	It is strictly forbidden to make boreholes or welding in the chassis!!

5.	Inserts (no.7) are installed in the upper frame (40 X 20 mm profile) for joining and securing of all panels.  They are pressed into the frame by force.

c.   Receiver lid driving lever:  (assembly drawing no. 3-MCM0-2 and 1-MCM3-1). 

1.	To remove the lever, dismantle the cylinder by removing the fork pin and separating the fork from the lever end.

2.	Disconnect the force balancing spring from the chassis and the lever.

3.	disconnect the cable cords from the limit switches.

4.	Remove the bridge (No.2 painted white) from the chassis by taking off 6 M8 bolts. It will come out with the lever. Pay attention to the slide bearing at the lever end, and take it out from the slide track of the receiver lid.

5.	To replace the slide bearing, dismantle the locking snap ring (no.5), remove the bearing and install a new bearing.

6.	Assembly of the lever is carried out in reverse order. Before starting the assembly, apply some grease to the lever axle, the slide bearing axle and the inner walls of the slide groove.

d. Operating panel:  (to be read with three colored drawings 
No. 1-MCM0-1)

The following accessories are located on the operating panel:

1.	Emergency pushbutton (no. 28)  -  Serves for emergency stopping.  Disconnects the control power supply of 230 Volts to the motor and valve control circuits.  It also performs as the program RESET.

2.	Illuminated START pushbutton (No.25 green button) - Serves for starting of the machine.  A green LED indicator light is built into it.
	Note:  Voltage polarity is of importance for a LED indicator light.  The polarity is marked on the rear part of the push button next to the connection terminals.

        3.    Illuminated FAULT/RESET pushbutton (no.23) with two 
               Normally Open contacts serves for erasing of messages and for 
               RESET. (Interruption of the program and return to the 
               starting point).

4.	Two white pushbuttons (no. 24) - serve for opening and closing of the receiver lid.

5.	END OF CYCLE indicator light (no. 24) - serves for indication of the end of the operating cycle.

6.	DV-1000 display (no.44), belonging to the controller and connected to it via a communication phone line - serves for messages concerning machine operation, including diagnostic messages regarding faults and causes of process stops.
	It also serves for changing program parameters without the need to make changes in the program with a laptop computer and downloading it to the PLC.

7.	Multi wire cable with a multiple contact plug at its end - serves for fast connection and disconnection of the panel from the control cabinet.






e.  Control components inside the machine body:  

1.	Two limit switches (no.54) - serve for detection of the closed position of the receiver lid. (They are connected in series to assure double protection.)  Adjustment is made by slight bending of the switch lever.

2.	Two proximity sensors - serve for detection of the open and closed position of the gate valve. Fixing to the correct position is made by two nuts at the sensor’s body.

3.	One capacitive proximity sensor (no.56) - serves for detection of the liquid level in the bottom tank.  Adjust it to minimum sensitivity so that it turns on and off in the two positions of the liquid level.

4.	In the old models an additional capacitive proximity sensor is installed in the chemical tank - serves for detection of a low chemical level and warning about it.  In addition, it will stop the machine, if the level has not risen and 3 more batches of the chemical have been required.  Adjust it to minimum sensitivity so that it turns on and off in the two positions of the liquid level.  (The sensor has a yellow LED light which indicates its operating positions.)
        In the new models, this sensor was replaced by a magnetic switch level sensor.
 
5.	A pressure switch for detection of the pressure in the water line (no. 22 in drawing no. 1-MCM6-1).  It is installed after the filter.  It serves as a protection against lack of pressure and does not allow operation of the machine under these conditions.  Adjust it to disconnect if the pressure gets below 1 bar. (100 kpa)

6.	Flow switch (no.53) - serves for detection of chemical flow into the receiver while water is being filled.  It has been adjusted by the manufacturer and cannot be readjusted.

   
Receiver (To be read with drawing 2-MCM4-1)                   
File name: 5-Receiver

a.  Receiver body and lid

1.   The receiver body is joint to the press body at it’s bottom flange by 
      bolts. The sealing is achieved by an O ring located in a groove
      machined in the press body. 

2.   There is an inner frame that serves as plain surface for sealing the
      lid.
      The lid has a rubber gasket seal assembled around it’s bottom 
      side.

3.   The receiver body holds the lid by two solid beams (eye),
 one beam is attached to the body (No.4), the other one (No.3)
  to the lid.

4.   An O ring (No.17) is assembled around each plate (No.5) that is 
 assembled against the beams for sealing.
 
5.   Each beam is connected to the metal sheet by 10 bolts (No.11).
      The bores for these bolts have larger diameter. This is done to
      enable fine adjustment of the lid to make sure the gasket seal
      touches the inner frame all along.
      For this adjustment, release the bolts, move the lid until the gasket 
      seal comes in good contact with the inner surface, and then
      tighten the bolts.

Inlet and outlet air flow

1.   When the machine fills water, inside air must be released. This is
      done by the one way valve (Section D-D). A Ping Pong ball sitting
      on a seal (No.16) enables air to flow outside the receiver when
      water is filling the machine.

2.   On the other hand, air must flow into the receiver when the
      discharge gate valve opens and the waste solution flows out of the
      machine.

3.   Another one way valve presented by a rubber stripe (No.7) is
 located at the inside of the receiver’s lower wall.
      This rubber stripe enables air to flow into the receive while the 
      waste is discharged.
To serve this purpose the gap between the body’s beam and curved sheet of the valve must be kept clean and free of waste particles.     



Lid axles

1.  The lid is hanged by two Stainless Steel axles (No.6). These are
 two thick pins assembled inside Plastic bearings (No.14)
      No maintenance is needed.
      However if they have to be removed, dismantle the lower beam
     (No.4), and release the small Allen screw (No.12). The axles can 
      now be removed and the plastic bearing (No.14) can be replaced.
 
Lid driving linear slide

1.  The lid turns 180 degrees from completely closed to full open
 positions.
     It is driven by a water cylinder through a lever and a sliding linear
     bearing.
     This mechanism converts the 90 degrees movement of the lever, to
     180 degrees turning the lid is making.

2.  The inner groove where the linear bearing moves should be kept
     greased.  
     See chapter “Machine Body” paragraph c  


 
Shredder   (To be read with drawing no. 1-MCM1-1)    
File name: 6-Shredder
                                          
a.  Dismantling and assembly of gear motor:

1.	Open the receiver lid while the machine is connected to the electric supply.

2.	Close the water faucet in the feed line to the machine and disconnect the machine from the electric supply by pulling the plug out of the socket.  Turning off the main switch is not sufficient!!

3.	Remove the front left cover panel.  Remove the top left panel after disconnecting the cable to the control panel and disconnecting the two communication cables, one to the DV-1000 display, and the other to the “D” 25 pins connector for the printer. 

4.	Remove the screw that fixes the control cabinet to the chassis and turn it outwards as far as possible. For doing so you have to disconnect the rubber hose between the machine and the separator and move the machine about 16”, 40cm away from the separator.  

5.	Remove the tightening nuts of the M12 screw that joins the gear box to the Gear support arm (no.6) in the shredder body (with the rubber washers) and take out the screw and the washers.

6.	Install the appropriate lifting rack assembly on the chassis frame.  Join the gearing to the suspension rack while the gearing is raised slightly above the gear support arm (no.6) of the shredder.

7.	Insert a stop between the shredder disks (no.17) to prevent the shredder shafts from turning while the screw is being released.

8.	Release completely the screw (no.43) that joins the gear shaft (No. 7) to the shredder long shaft (No.3).

9.	Carefully release the gear by rocking it slightly and, at the same time, remove it from the shredder.

10.	Having separated the gear from the shredder, it can be moved forward and transferred to a service cart or a platform. (If necessary, disconnect first the electric cable.  In that case, mark the wire numbers before removing them.)

11.   Mount the gear box to the shredder long shaft in a reversed 
        sequence.
       Check that the teeth at the ends of the shafts (the shredder shaft
       and the motor shaft) (no.3, no.7) are clean, well engaged and 
       that they are not damaged in any way. 

12.  Tighten the M16x220 bolt (No.43) with toque wrench adjusted to
       220 Nm (1936 Lb. In. or 161 Lb. Ft)).

13.  Assemble the gear to the gear support arm by the M12 bolt with 
       the two rubber washers and two M12 nuts.
       Tighten the first nut so the rubber washers are slightly squeezed,
       and then tighten the two nuts against each other.  

14.  After completed assembly, remove the stopper from between the 
       shredder disks, start the motor and make sure that the gearing
       does not wobble too much.  If it does, dismantle and reassemble, 
       possibly in a different position, until minimum wobble is achieved. 
 
b.    Servicing of the bearing block:

1.    Remove the two bearing caps (no.16).  Clean the ends of the
  shredder shafts from excess grease.

2.    Insert a stopper between the shredder cutting disks (no.17).

3.    Release the tightening nuts (no.45) at the ends of the shredder 
       shafts and remove them.

4.    Release and remove the four tightening bolts (no.38) of the
       bearing block (No.5) and pull out the block.  If the block is not
       easily removed, insert two M6 screws in the threads on both
       opposite corners of the block and pull out the block by turning the
       screws equally on both sides.

 5.   While the bearing block is out of the machine, it is possible to
       replace the seals (no.59). 
       To remove the old seals from their housings use a dagger or a
       screw driver.
       To insert the new seal use a special tool (Drawing No. TOOL3-1)
       that can twist the seal, so it will reduce the outer diameter. In this 
       position the can be installed into the housing. See file “15-Tools”
       chapter “c. TOOL3-1 Fitting”
  
 6.   In case there is a friction plate, remove is by unscrewing the five
       M6 bolts.
       Heat the bolt’s heads before trying to open them, because
       they are secured by locktite.	
       The old seals can be pulled out by two wood screws that are
       screwed into the seal.

7.   To put the new seals back into the housing use also the special 
  tool.     

      This is also the time to replace roller bearings (no.49), if 
      needed before the bearing block will be returned to its place. 

       Before replacing the bearing block, check that the O-ring (no 
       56) is in good condition and in its correct position. Make sure
       also that all four centering sleeves (No.14) are in place. 

       The sequence of assembly steps is reversed relative to the
       dismantling steps.

Make sure you have removed the stopper from between the shredder cutting discs before trying to start it!

Do not forget to fill the cover caps with grease before replacing them.
                                   	 
c.  Replacement of shredding disks and gap sleeves:

1.   Remove the bearing block (no. 5) as described in section b.

2.	Release the screws (No.40) that tighten the tooth holders. (No.18).
      Do not remove them completely.

3.   Remove the shredding disks (no.17), the collars (no.22) and the
      cleaning teeth (no.21) from both sides step by step on both sides.

4.	   Clean the shredding compartment and the tooth holders (no.18) from
      residues of shredded waste and, particularly, residues of 
      polyethylene bags.

5.   Reassemble the shredding disks, spacing bushings and cleaning 
 teeth in that sequence. Pay attention to the first cleaning tooth on  
 the left hand side (No.26) It is different from all the others and has a
      chamfer to fit at the end of the hopper.
      Be sure to rotate the shredding disks 60 degrees forward relative to 
      the preceding disk on the same axle.

6.   	Reassemble the bearing block in accordance with the instructions in
      the preceding section.  Check that the O-ring (no.56) is situated in 
      the appropriate groove.  Check that the centering sleeves (no.14) 
      are in their correct place.

7.   Remove the stopper from between the shredding disks!!

8.   	If necessary, move the cleaning teeth so that they become positioned 
      as far as possible at the center of the gap between the cutters 
      (No17). Then tighten the teeth holders to the shredder body by 
      the bolts (no.40).

9.	   Start the shredder and check that its motion is smooth without jerks. 
      If it is jerking, change the sequence of disks or replace disks having 
      irregular thickness.

d.   Replacement of bearings and seals in the gearing:

1.	   The drive gearing and the shredding disks, the spacing bushings and 
      the cleaning teeth have been dismantled as described in the 
      preceding sections.

2.   	Release the four tightening screws (no.38) of the front cover (no.2) of
      the shredder gearing.  Pull out the lid with the front bearing (no.48).
      If it is not pulled out easily, insert two screws in the corner threads 
      and remove the cover with the bearing by turning the screws equally. 
      Also, remove the distance sleeve (no.19).

3.   Use a plastic hammer to knock slightly on the long and short shafts 
      end (No.3, No.4) on the side of the threads to remove them including
      the roller bearings (No.20), the toothed gears  (No.10, No.11) and the 
      retaining rings (No.27).

4.   	It is more convenient to remove the tightening disk (No.12), the short 
      shaft (No.4), the toothed gear and the keys (no.52) when the shafts
      are outside the shredder body.

5.   The bearings (No.50) can be removed by an extractor after the
  retaining rings (No.27) were removed.
      If they still in good condition, leave them as they are together with the 
      retaining ring. If replacement is necessary, install the new bearings 
      and secure them with the rings above them.

6.   	If the seals (No.58) that have remained in the seal housings leak or 
      are defective and require replacement, remove them by using a 
      screwdriver or a similar tool.  Otherwise, leave them in place.
      Note: See more detailed description how to replace the seals in 
     chapter b. “Servicing the bearing block”. 

7.   Apply grease to the inside of the seals and to the corresponding
      surfaces of the axles.

8.   Insert a Cone tool to the shaft. This is done to preserve the seal’s
      teeth preventing it from getting damaged while the shaft is pushed 
      back to place.  

9.	   Put the shafts carefully in place, making sure that the outer rings of 
      the bearings are perpendicular to the axles, until the entire bearing is   
      inside the bearing housing.

10.  Mount the keys (No.52) on the shafts with the gear wheels above 
       them. Make sure that the 47-tooth gear wheel (No.10) is mounted on
       the long shaft and the 48-tooth gear wheel (No.11) on the short axle.

11.  	Mount on the short shaft (No. 4) a locking washer (No.12) and then a
       spring washer and a M10x30 bolt (No.41). Tighten the bolt well.

12.   Place a distance sleeve (No.19) on the long shaft (No. 3) and then
        mount the front gear cover (No 2), including the bearing and the
        seal. Make sure that the gear cover O-ring (No 56) is properly
        situated in the groove. Check that the centering sleeves (No.14)
        are in their correct positions. Apply four M8 screws (No.38) with
        cooper washers. Push the cover all the way and tighten the four M8
        screws (no 38). 

13.	   Place the distance sleeve (No.13) with the O-ring (No.55) carefully
        on the shaft. Make sure that the sleeve reaches the maximum
        possible depth and extends beneath the edges of the oil retaining
        ring (No.61).

14.	  Turn both shafts to check that the shredder gearing turns freely and
       smoothly.

Press Assembly (to be read together with the assembly drawing no. 2-MCM0-5).
File name: 7-Press Assembly

1.  Remove the counter weight spring from the hook at the chassis.

     2.  Take off the water cylinder fork’s pin to release the cylinder from
            the press driving lever (No.8).

     3.  Remove the plastic plugs (No.15)

4.  Open the receiver lid all the way. 

5. Release the Allen screw of the lever. Pull the lever out of the long               drive shaft (No.3). 

6.  Release the four Allen head bolts (No.10) which tighten the press
arms to the short drive shafts with the bevel gears (No.6). and the short cone shafts without the gear (No.4).
Remove the washer and spring washer and put back the bolts.

     7.  Release the Allen screws (No.9) on the big bevel gears. Pull the 
           long drive shaft (No.3) until the key (No.12) of the gear close to
           the lever will be exposed completely. Take it off from the shaft 
           (No.3). 
          
     8.   Pull the drive shaft out. 

9. Knock the bolt’s head of the bevel gear drive shaft (No.6) with a
Steel hammer to release the shaft from the press arms (No.2). 
 
10. Knock out the short cone shaft without the gear (No.4) from the
      other end of the press arms. 

11. Use a 8 mm round steel bar to knock out the bevel gear drive shaft 
      and the short cone shaft.

12. Remove the press arms.

     13. If necessary replace the bearings (No.13), or the O rings (No.14)
           that are assembled to the short drive shaft. (No.6).
       
14. To assemble the press, first of all insert put the press arms in 
      place.

15. Insert the bevel gear drive shafts and the short cone shafts into
      the cone bores of the press arms. To do it apply a little bit of 
      grease to the O’ rings. Then knock the shafts carefully forward.  


16. Catch the bevel gear shafts (No.6) to the arms (No 2) with
      the screws (No 10), disk (No.5), and spring washers (No.11).
      Catch also the short cone shafts without the gear (No.4) to the 
      other end of the press arms.
      Pay attention to the washer (No.5). It should be assembled, so the
      flat face is pressed by the bolt heads.  
      Do not tighten the bolts yet. 

17. Push the long drive shaft (No.3) from the rear side of the machine 
      through the bearings (No.13) and the large bevel gears (No.7)
      while the key’s groove facing up. Doing so makes it easier to 
      insert the key (No.12) into the first groove.
      Push the key to it’s place just before the first groove meets the 
      gear. 

18. Apply the key (no 12) into the groove and then push the shaft 
      forward so the key will get into the large bevel gear. 
    
19. Continue to push the shaft while holding the second bevel gear so
      The key grooves at the long shaft (No.3) and the gear (No.7), are
      against each other to enable the key getting inside. The shaft’s 
      end should be straight with the second bevel gear face. (See 
      section B-B in the drawing).

20. Insert the other key (No.12) into the two grooves of the long shaft 
      and the bevel gear, that are making a square bore.  

21. Tighten the Allen screws (No.9) in the big gears while with a screw 
      driver you push the bevel gears against each other to minimize the 
      “freedom” between them.

22. Assemble the lever (No.8) to the long drive shaft and tighten the 
      Allen screw.

23. Bring the lever into the water cylinder fork, insert the pin and lock
      it to the fork.

24. Close the water cylinder. Bring the press arms to the vertical
      position. Then tighten the four bolts (No.10) attaching the 
      press arms to the short bevel gear drive shafts and the counter
      short cone shafts.

25. Close the plastic plugs (No.15) secured with Teflon tape to
      prevent leakage.

26. Operate the press manually and watch the press arms movement 
      all the way to see that they are well adjusted.   
      The press is now ready for use. 
 
Pumping system (to be read together with drawing no. 1-MCM2-1)
File name: 8-Pumping System                                                                                                                                                                           


a.  Dismantling and assembly of gear motor:

1.  Remove the four M10x25 screws (No.30) that fastens the gear 
     motor (No.38) to the tower (No.2). 

2.  Remove the M10x25 screw (No.30) that join the crankshaft (No 9) 
     to the gear motor.

3.  Carefully pull out the gearing from the crankshaft. If the gear motor  
     is still in good condition, put it near the machine without 
     disconnecting the electric cable. 

4.  Assemble the gearing in the reverse order.

b.  Replacement of connecting rod bearings:

1.  Stop the pump when the crankshaft (No.9) is at the top dead 
     center.

2.  Release the Allen securing screw (No.26).

3.  Release the bottom screw (No.) of the connecting rod axle.  Note 
     the way of mounting the sleeves (No.14 and No.18).

4.  Remove the top tightening nut (No.34) that attaches the connecting 
     rod (No.7).

5.  Remove the connecting rod (No.7) from the crankshaft.

6.  Dismantle the two retaining rings (No.3) from the bearing housings. 
     See drawing no. 3-MCM2-6).

7.  Remove the bearings (No.2).

8.  Assemble in the reverse order.



c.  Replacement of fork bearings: (Section F-F)

1.  Release the bolts (No.31) that attach the brass wheels (No.16) to 
     the fork (No.4).

2.  Remove the wheels with the bearings (No.46).


3.  If it is necessary to replace the bearings or bronze wheels, install 
     new ones in the reverse order. Pay attention to the sleeve (No.12) 
     that serves as a centering guide for the bolt (No.31).

d.  To  replace  of  piston and rod seals you have to take off the tower.

Taking off the tower.
1. Turn off the main switch.

     2.  Remove the top panel. Take off the multi pole plug from the control
          Cabinet’s side. Release the control cabinet fastener and rotate it 
          out as far as possible.

     3.  Block the chemical plastic pipe that connects the chemical tank to
          the metering pump with  the special plastic pinch valve to avoid 
          leakage of SteriCid and  disconnect  the plastic pipe from the 
          metering pump.  If there is no pinch valve simply bend the plastic 
          pipe and tie it.   
    
     4.  Disconnect the proximity sensor or the level switch of the chemical 
          tank, at the chassis terminals and remove the chemical tank.

     5.  Turn on the main switch. Lift the small  handle  of the  relay R0 
          that is located at  the  inside of cabinet’s  door. Doing so will keep
          this relay at a position of closed circuit.

6.  With a screwdriver press the pump contactor to start the motor
     until
          the crank shaft (No.9) will be at it’s  top dead center. After that turn
          off the main switch.

    7.  Mark with felt marker one of the 6 bolts (No.29)  that are connecting 
         the tower (No.2) to the pump’s body (No.1).

    8.  Open the bolts (No 29) and remove them.

    9.  Disconnect the breather pipe that goes from the tower basis to the
         receiver at the plastic union nipple (No.43) sitting on the tower.

10. By using short pressings to the pump motor contactor, turn the
       crankshaft causing the tower to lift up until there is a distance 
       between itself and the pump’s body.
           That distance should be large enough to insert three sleeves 
           between the tower base and the pump’s body.
           Turn off the main switch.
                                                                                                         
11. Assemble the sleeves between the tower and the body with 
       three M8x100 bolts set through the sleeves. Close the bolts tight. 



     12.  Turn on the main switch, apply short pressing to the pump motor 
            contactor to start the motor until the piston will come out of the 
            cylinder. Turn off the main switch.                                                                                                    
                                                                                                  
     13.  Open the 3 bolts attaching the tower to the body. Remove the 
            tower and put it on a table for further service.

     14.  At this point it is possible to disassemble the piston, to replace
            the rod seal or other parts of the tower assembly.


Replacing the rod seal

     1.  To replace the rod seal you have to dismantle first the piston 
         (See drawing No.3-MCM2-5).

2. Turn the M16 Nut (No.4) Counter Clock wise. Since it was secured 
by Locktite while it was assembled, it will turn the piston and the 
rod as one piece. This will unscrew the rod from the fork.

     3.  Pull the piston out of the tower.

     4.  If the old rod seal leaks badly and need to be replaced, remove it
          from the tower by a dagger or a small screw driver.

5. Use the special tool (Drawing No. TOOL3-1), for inserting the 
     seal. Open the tool completely. Put the seal among the three thin
     pins so it will be at the end of the pins and the seal’s groove facing 
     the tool (Not facing outside).

6. Close the tool handles. This will bend the seal to an “Omega” 
     shape, reducing it’s outer diameter.

     7.  At this stage insert the bent seal into the housing in the tower base
          and release the tool. Remove the tool.
          With your fingers push the seal so it will be sitting properly inside 
          the housing. Apply grease to the seal.

     8.  To assemble the piston put a special cone on the rod’s fine thread.
          This cone helps to avoid any damage to the seal while the rod 
          goes through it. 

9. Push the rod through the seal. When the thread have passed the 
     seal, remove the cone, attach the thread to the fork and turn the
     piston until the rod gets completely into the fork. Tighten to secure
     the rod.
         The fine thread assures that it would not become released by itself, 
          so there is no need to apply locktite to the thread.     

    Assembling the tower,
    
1.  Apply  some  grease  to the top 50 mm of the cylinder surface, and 
      also to the inside surface of the Aluminum ring.
     (Drawing No.TOOL2-1)

2.  Assemble the ring on the piston so the side with the buckle will be 
     facing the pump’s body. The Aluminum ring has 3 bays at it’s outer
      diameter. One of them should be located toward the hole you have
      marked before. Pay attention that the bolt heads of the ring (No.3), 
      will be easy to reach when the tower is mounted over the 
      pump’s body.
      Before tightening the ring make sure the bay is in the right 
      place using sleeve and passing bolt M8X100 through it. 

3.  Tighten the ring with it’s bolts.

4.  Remove the O ring seal (drawing 1-MCM2-1, detail J, no 40), from 
     the groove in the body’s flange.

5.  Put the tower on the pump’s body. Attach it to the body’s flange by
     three M8x100 bolts and three sleeves. Tighten the bolts.

6.  Insert  the  O  ring  between  the  piston  and  the  tower,  so it will 
      remains  there,  it  will  not  interrupt  and  it  will  not be damaged. 

7.  Turn the crank shaft by adjustable wrench to the bottom dead end
      so the piston will move downward getting into the pump’s body. 
      The Aluminum ring is now attached to the body’s flange. 
     
8.  Remove the 3 bolts, the 3 sleeves and disassemble the Aluminum 
      ring.

9.  Install the O ring (No.40) into the groove in the body’s flange.

10. Lower  the tower  all  the  way  until it touches the flange. This can
      also be done by turning the crank shaft.

11. Rotate  the  tower  to  be  in  the right position. Close the six M8x20 
      bolts and tighten them.

12. Put back the breather pipe to it’s place at the tower cover.

The pump is now assembled and ready for operation.






e. Replacement of pump’s inlet valve:

1.  Dismantle the inlet valve housing (No.3) by releasing the six
screws (No.27).

2.  Unscrew the two wood screws that secure the valve ring assembly
     to the housing. Their heads are sealed by silicon rubber. Remove it 
     first.

3.  Extract the valve ring assembly (No.8) using a special tool
(drawing no. TOOL1-1). The teeth at the ends of the bridge (No.3) get into the O ring groove in the housing flange. Remove the O ring before you use that tool.

4. Check where the valve axle is located relative to the position of the
     screw bores in the valve housing.
It is desirable to mark this position with a pen. (The valve correct
     position is when the axle center between the two bore holes.)

5. Use hand pressure or a plastic hammer to insert the new valve
     assembly into the housing in the same position relative to the
     bore’s holes. Tighten the wood screws to secure the ring in the
     housing. Apply some Silicon rubber to the screws heads.

6. Make sure the O-ring (No.41) is in the groove of the valve housing.
     Mount the valve housing on the pump’s body so that the valve axle 
     is horizontal and in the top part of the valve housing.  Tighten the 
     screws.


f.  Replacement of valve in 110-mm diameter return tube:
(To be read with drawing No.2-mcm9-1) 

1.  Remove the rubber sleeve (No.4) after releasing the stainless
     steel clamping bands (No.8).

2.  Remove the valve housing (No.3) by opening the six M6 screws
    (No.10).

3.  Employ the tools and the procedure specified in the preceding
     section to remove the valve assembly and to insert the new valve.

4.  Here, too, pay attention to the position of the valve relative to the
     bore’s holes of the valve housing and install the new valve exactly
     in the same way as the old one.

5.  Mount the valve in its place in the reverse order compared with the
     dismantling procedure.

g.  Servicing the discharge gate valve:  (to be read together with the drawing no. 1-MCM2-1)

1.  Disconnect the piston fork from the valve opening lever (No.19).

2.  Disconnect the electric connections of the proximity sensors
(No.39) on the discharge valve after marking each wire according to the terminal to which it is connected.

3.  Release the four M8 bolts (No. 28) that fix the discharge tube
     assembly (No.5) and the discharge valve (No.10) to the pump’s 
     body.

4.  Remove the locking plate (No.15), the discharge pipe (No.5) and 
     the valve (No.10) in that order.

5.  Place the valve on the table.  Dismantle the operating lever 
     (No.19)

6.  Release the two screws that join the two halves of the  valve’s
     body.  Separate the two halves.

7.  Pull out the rubber seal together with the butterfly and the butterfly
     axle.

8.  Replace the rubber seal and/or additional sealing rings of the
     butterfly axle, as necessary, and reassemble in the reverse order 
     as compared with the dismantling.

9.  Install the valve, the discharge tube assembly and the locking plate
     (No.15), on the studs and tighten with the four nuts. Do not tighten 
     too much to prevent distortion of the locking plate.

10.  Fasten the piston fork to the operating lever (No.19) and return
      the electric connections to the proximity sensors (No.39).
      Make sure there is no confusion between the connections!!
Water system (To be read with drawing 1MCM6-1)                                      
File name: 9-Water System               

Most parts of the main water system are made of PVC. Few connectors are easy to release and dismantle for quick replacement of sub system parts. When releasing them pay attention to the rubber O rings. 

a.  Filter:

The filter (No.27) is designed to prevent particles larger than the holes in the filter element from reaching components of the water system, particularly the electric valves and the check valves (No.19).

The 120-mesh net is made of nylon bonded to a cylindrical frame.

Periodical service:  It is important to check the cleanness of the filter element once a year.  This is done by dismantling the bottom part of the filter, removing the element and washing it with tap water.  If the water becomes contaminated or contains mud deposits, algae or other solids, the filter must be checked and washed more often.  A blocked filter will cause slow filling, slow piston movement and, eventually, also a pressure drop, which will lead to a response by the pressure switch (No.22) and machine stoppage.
After washing, screw the cover to the end of the thread.  If water leaks from the cover thread, replace the seal.

The filter is situated behind the right-hand cover in the bottom part of the machine.

Important notice!  While assembling the filter, check that the O-rings are in their place (two on the filter element and one on the filter body in the cover thread).

b.  Pressure switch:

The pressure switch (No.22) is mounted close to the filter and immediately behind it.  Its purpose is to prevent operation of the machine when the water pressure drops below 1.0 bar (14,5 Psi or 100 kpa).

Periodical service: It is important to check the operation of the switch at least once a year by starting the machine when the main water faucet on the wall is closed.  When starting the machine, the water filling valve will open and the water pressure will drop to zero.  At this point, the pressure switch will stop the machine, the blue indicator light on the panel will flash and the display will show the message:  WATER PRESSURE.

If you suspect that the adjustment of the pressure switch has changed (when it stops the machine in spite of the fact that the pressure in the water line is normal and the filter is not obstructed), readjust it.

For this purpose, install in the water line, between the faucet on the wall and the machine, an adjustable pressure regulator that includes a pressure gauge and adjust it to a pressure of 1 bar.  Adjust the pressure switch so that it will disconnect the switch below this pressure.
The adjustment screw is located between the switch terminals.  Use a 4-5mm wide bulldog (short) screwdriver for adjustment.

After this operation, change the pressure in the regulator above and below 1 bar to check the function of the pressure switch.  If the disconnection point differs from 1 bar, repeat the operation.

Note:  In order to identify the switch positions, remove the connections with the controller and connect instead a circuit comprising a battery, an indicator light or a buzzer that is series-connected to the switch.

On completion of the adjustment, restore the wire connections on the switch and then cover with the rubber cover (No.23).

c. Check valves
There are three plastic check valves (One way valves) (No.19). One located before the water fill and solid wash solenoids (No.15), and two other valves are locates just after the solenoid valves.
These valves do protect the water system and the valves against back flow of contaminated fluid.
In case they need replacement, pay attention to the rubber O rings and also to the flow direction. The direction is marked by an arrow at the check valve body.   

d.  Solenoids for filling and flushing:

Solenoids for filling and solid wash (No.15) are located in the left front part of the machine, beneath the control panel.

The valves do not require any periodical service. They should be serviced only in the case of faults, such as the following:

1.	Burnt or disconnected coil. The finding:  the valve does not respond to a command to open. 
	Release the coil tightening nut, disconnect the coil connector, (No.35) replace the coil (No.11) with a new one, return the connector and the tightening nut. Note: The coils of the water fill solenoid and solid wash solenoid are of 24V DC. 

2.	Defective diaphragm.  The finding:  the valve leaks even when closed.
	Release the four screws and nuts that join the valve cover to the valve, separate the cover, remove the diaphragm and check if it is torn.  If not, look for dirt particles and remove them.  If it is torn, replace it with a new one and reassemble the cover to the valve’s body by means of the four screws and nuts.

3.	Defective operator or operator’s seal.  The finding: the valve does not close or it leaks when closed.
	Release the coil tightening nut and remove the coil.
	Dismantle the operator housing by releasing the screw connection (turn to the left), removing the valve’s operator and replacing it, including the spring.  Reassemble in the reverse order.

4.	The valve contains two accessories:
1.	A screw for closing the valve that presses directly on the diaphragm.  Situated at the top center of the cover.
2.	A screw for opening and closing of the valve, fulfilling the same function as the operator.  Situated beneath the coil on the outlet side.

e.  Solenoids for Water Cylinders (5/2):

These valves (No.9) are differential type operated by small solenoid valve using water pressure to push a piston which alters the water flow to and from the cylinder. They have five ¼” ports, one for water inlet, two for the two sides of the cylinder, and two for exhausting the water coming out of the cylinder.  
The valves do not require any servicing.  They are treated only in the case of faults, such as the following:
        
1.	Burnt or disconnected coil. The finding: the valve does not function when a command is received.
	Disconnect the 8mm nylon tube, and the quick tube connector. release the coil tightening nut, disconnect the coil connector, remove the defective coil (No.7) and replace it with a new one.  Reassemble in the reverse order.
       Note: the coils of all the valves that control the cylinders are of 230 or 115 VAC.

2.	Defective operator or operator’s seal. The finding: the valve does not close or it leaks when closed.
	Release the coil tightening nut and remove the coil (No.7).
	Dismantle the operator’s housing by releasing the screw connection (turn to the left), removing the valve operator and replacing it, including the spring.  Reassemble in the reverse order.

3.	The solenoid valve contains an accessory:
A screw for opening and closing of the valve, fulfilling the same function as the operator.  It is situated at the side of the small solenoid body.

4.	2-way valve for locking of the receiver lid piston.  Situated on the rear side close to the lid valves.  Handled like the above-mentioned valves with one difference - dismantling of the coil is simpler. The coil voltage is also 230 or 115 VAC.

5.	2-way, ½” valve for rinsing of the separator.  Situated on the left side close to the bottom part of the machine.  Handled like the above-mentioned valves with one difference - dismantling of the coil is simple. The coil voltage is also 230 or 115 VAC.


f.  Nylon tubing, 8 and 12 mm in diameter:

There are two types of nylon tubes in the water system.  Nylon tubes, 12 mm in diameter, carry water under pressure from the valves to the cylinders and water not under pressure from the cylinders to the water reservoir in the pump and the receiver.  The second type of nylon tubes, 8 mm in diameter, carries drops of water, released as a result of valve activity, through the operator’s housing in the three-way valves to the reservoir.
The tubes are connected to the fittings through fast connectors that permit connection and disconnection without the use of special tools.
After a few connections and disconnection, leaks may occur at the joints.  In such a case, remove the leaking tube, cut the end where the outer surface of the tube is notched and return it to the joint.  If this is not sufficient, check the tube and, if found serviceable, replace the joint.

g.  Cylinders:

There are three water cylinders in the machine system. Two are 50mm and the third is 63mm in diameter. 
The short cylinder activates the press. The medium size cylinder activates the discharge gate valve, and the long one activates the receiver lid.

No preventive maintenance is required.  Service is needed only in the case of the following fault:

Leakage of water at the point where the cylinder’s rod emerges.  In this case, replace the cylinder and have it overhauled.

Cylinder dismantling - removal of the nylon tubes from the cylinder’s joints.  Release the locking snap ring from the cylinder’s base pin and the fork joining pin.  Transfer the tube joints to the new cylinder and perform the assembly in the reverse order relative to that of the dismantling. 
Chemicals system  (To be read with drawing 1-MCM0-1)                   
File name: 10-Chemical System

a.  Chemical container:

The chemical container (No.8) rests on the chassis frame without any fastening devices.  It cannot move more than a few millimeters, and the top cover panel prevents it from rising.

b. Chemical filter:

In its bottom part there is a bore hole for mounting of the metering pump filter. The filter is installed from the inside through the bore in the container’s wall and is fastened in place by means of a seal and a nut.

c. Chemical level sensor:

Close to it there is the level sensor. This sensor is a magnetic floating 
Switch Installed in the Normally Open position. That means when the tank is empty the switch is in the OFF position.
This magnetic floating switch came to replace a capacitive proximity sensor still existing in some of the old models.
Following there is a description how to adjust the proximity sensor. 

d.  Proximity sensor:

The proximity sensor is screwed into the bushing until its front part touches the front wall of the bushing.  A proximity sensor can be replaced without draining the chemical from the container.  This is done by screwing it out of the bushing, which remains joined to the container.

Adjust the probe sensitivity to a minimum sensitivity under the prevailing operating conditions, that is, the adjustment should allow the probe, at minimum sensitivity, to respond to the liquid level by being turned on and off.

In order to adjust the sensitivity, release the plastic screw so that a slender screwdriver can be inserted to turn the adjusting screw.  Subsequently, return the plastic screw to its position, because it protects against penetration of dust and humidity into the probe body.

e.  Metering pump and piping:

The metering pump (No.66) has been installed in the rear part of the machine. It has been adjusted to supply 175 ml in each operating cycle.
The pump is adjusted in the assembly line of the factory, but the quantity should be checked once in six months.
The adjustment depends on two variables:  one is the adjustment of the amplitude generated by the crankshaft (position 4 out of 6), the other one is a program timer that operates it for 30 seconds during each operating cycle.

The quantity is tested as follows:

1.	Remove the left front cover and open the door of the control panel.

2.	Open the receiver lid.

3.	Put a calibrated container under the pipe through which the chemical is injected.

4.     Operate the pump manually with the toggle switch in the door of 
        the control cabinet for exactly 30 seconds. Wait until the
        chemical seas to flow. Measure the chemical volume.

5.     The quantity accumulated in the container should not be less 
    than 175 ml. If the deviation exceeds 4%, i.e., 7 ml, correct the 
    operating timer in the program.  (The pump supplies 5.8 ml per
    second.)

Note!  For the  models sold in countries that have an electric voltage
          of 115V, 60 Hz,  the  operating  timer of the pump should be 26 
          sec. This is because 60Hz makes the pump’s motor run by 20%
          more revolution per minute. 
          This timer can be set from the display. (In that case the pump
          supplies 6.9 ml per second.)

f.  Flow switch:

1.    The flow switch (No.53) has been installed in the receiver wall. It
        is connected to the pipe that comes from the metering pump via
       an original check valve (One way valve), supplied with the pump.
       The flow switch includes a spring, a piston and a magnetic switch.

2.    The switch generates pulses or permanent signal at the voltage of 
       the power supply. When the pump receives an operating 
       command, the controller seeks to read the signal from the flow
       switch.
       If there is no signal in the controller input within 5 seconds since
       the pumping command, the controller will stop the machine and
       will display the message CHEMICAL PUMP.

3.    In such case the complete system has to be checked from the
       chemical container through the metering pump and the flow 
       switch, especially if there is no air in the piping. 
Separator (to be read together with the drawing no. 1-MCMS-1)
File name: 11-Separator                                                                                                  

a.  Dismantling and assembly of gear motor.:

1.	Remove the four bolts (No.30) that fasten the gear motor (No.42) body to the tension plate (No.5) and the bolt (No.30) that fastens the gear to the shaft (No.6).

2.	Carefully pull the gear motor until it is outside the drive axle.

3.	Assemble the gearing in the reverse order.

b.  Dismantling and assembly of drive axle:

1.	Release two bolts (No.28) that fasten the separator lid.

2.	Release two screws (No.32) of the driving wheels (No.14).

3.	Move the driving wheels to the center of the axle.  This operation will expose the keys (No.40).  Remove the keys.

4.	Now the shaft can be pulled out.  If this is difficult, you can release the four screws (No.30) that fasten the opposite bearing (No.11) to the tension plate (No.5).

5.  	Assemble the shaft and the driving wheels in the reverse order.

c.  Removal of chain:  (it is recommended that two persons perform this operation)

1.	Move a section of the chain at a time, and remove all the brushes (No.16).

2.	Disconnect the separator from the machine by pulling out the electric plug!

3.	Release the two chain tension bolts (No.33) and push the drive axle down as far as possible.

4.	In the area close to the driving wheels (No.14), pull the chain manually from the driving wheel direction on one hand, and the other direction so that 2 links (No.8) can form an angle of 90 degrees between them. In this position, the two links can be separated.

5.	Following separation of the chain, it can be removed completely.
       Pull the chain from the front opening while it is riding above the driving wheels.
       If individual links have to be replaced, it is not necessary to remove  the  entire chain,  but  only  to  replace  the  specific links.
d.   Assembling of the chain.

1.    To put back the chain into the separator act as follows:
       Lay the separator’s body in horizontal position on two stands.

2.    Lay the chain without the brushes on it’s “back” on the floor close to the front opening. The chain is to be laid in the “arrow pointing direction” created by the links, toward the front opening of the separator’s
 
3.     Tie a 3 meters string to the first link. Lift the first link and insert it
        through the front opening into the separator’s body.

4.     Pull the chain above the driving wheels toward the lower side of 
        the separator. When the first link reaches the bottom end of the
        plastic side plates (No.4) turn it over and start pulling the string to
        bring it close to the front opening. At the same time let the rest of  
        the chain get into the separators body.

5.    Turn the first link over the driving wheel until it is back in the
        upper side of the Sep. body.

6.    Remove the string. Bring the first and last links close together, 
   twist the links to create 90 degrees and in this position connect 
   them.

7.    Push the closed chain along the body to make sure it runs easily.
       Put the separator back on it’s bottom tank.

8.    Assemble the gear motor to the driving shaft (No.6).

9.    Assemble the brushes (No.7) to every second link.

10.    Turn the bolts (No.33) to tighten the chain. The correct tension is
         when the chain can still touch the side plates (No.4) if it is
         pressed in half the way of the separator’s body.

11.    Drive the chain by the motor to see that every thing runs well. 
         The bottom brushes that touch the screen should be moving
         upward.            

e.  Separation of the separator body from the bottom container:

1.	The first operation is to separate the inlet tube assembly (No.7)  by releasing six bolts and removing them completely.

2.	Remove 16 bolts (No.30) that join the separator body to the bottom tank.

3.	Carefully pull out the separator body from the tank.

4.	To assemble it back, Insert the separator body into the tank and fasten the bolts. Assemble the tube assembly (No.7) with the 6 bolts. Pay attention to the O ring.

f.  Opening for cleaning and control:

1.	There are two service openings in the bottom tank. These openings can be removed for inspection, washing or removal of solid heavy parts such as glass sand. 

2.	If a significant quantity of solids has accumulated, it must be removed manually.  A small quantity can be flushed with a water jet.  Push the solids behind the screen of the separator body so that they can be easily be washed out during discharge and conveyor operation.

Control Cabinet                   
File name: 12-Control Cabinet
                                                 
a.  Replacement of components:

1.	Prepare a connections sketch of power and control wires.

2.	Release the clamps of power and control wires and remove the wires.

3.	Use a small screwdriver (if necessary) or pull the component downward to remove it from the DIN rail. Put it aside.

4.	Mount the new component on the rail by a reverse procedure as compared to the removal of the used component.

5.	Insert the power and the control wires in the corresponding clamps.

6.	Fasten the clamps well and then try to pull the wires to make sure that they are securely in place.

7.	If current adjustments have to be made to the new component, use the adjustment table in this chapter.

b.  Adjustment table:

The control cabinet contains protections for the motors as well as a current controller for the shredder motor.  Directions regarding the adjustment values for these protections are given below:

1.  Three-phase European voltage of 400 V, 50 Hz.
 
Motor		Power (kW)		Current (A)*		Adjust to ...	
Pump		0.75			2.00			2.20
Separator	0.12			0.36			0.40	
Shredder	3.00			6.60			7.00		
              Current controller =                                             9.00
 
* - Rated current at full load.

2.  Three-phase U.S. voltage of 230 V, 60 Hz.

Motor		Power (kW)		Current (A)*		Adjust to ...	
Pump		0.75			3.45			3.90
Separator	0.12			0.60			0.70	
Shredder	3.60			15.00			15.50		
Current controller =                                              18.00 

3.  Three-phase U.S. voltage of 460 V, 60 Hz.

Motor		Power (kW)		Current (A)*		Adjust to ...	
Pump		0.75			1.60			1.80
Separator	0.12			0.30			0.40	
Shredder	3.60			7.50			8.00		
Current controller =                                               9.00

c.  Measurement of voltages and currents:

Whenever it is necessary to measure electrical values, the following method should be used:

1.	Voltage measurement - measure at the connecting terminals of the components and, in particular:
	Main feed cable terminals - three-phase voltages used by the customer.
Terminals of outlets to motors - as above.
Terminals of the transformer primary winding - voltage between two phases, as used by the customer.
Terminals of the transformer secondary winding - 230V +/- 5% (European), 115 V +/- 5% (U.S.).
Coil terminals of contactors - as above.
Terminals of outlets to piston solenoid coils - as above.
Terminals of current controller feed - as above.
Terminals of fuse housings for controller - as above.
Terminals of fuse housing for current controller against neutral Terminal in transformer secondary coil - as above.
Outlet terminals of power supply - 24 VDC +/- 1.0%.
Terminals of outlets to coils of solenoids for water filling and solid wash  - 24 VDC +/- 1.0%.

2. Monitoring the direction of rotation - Check that every motor rotates in the correct direction.
The shredder shafts rotate forward when the toggle is turned ON upward.
The pump’s shaft rotates Clockwise looking from the gear motor side.
    The separator motor drives the conveyor chain so the brushes
     move upward along the screen metal sheet.
Warning:  The separator conveyor chain can’t move in the reverse direction. Trying to energize the motor in this direction may cause the motor to burn out. 
Program loading.
File name: 13-Program Loading

Notice: There are two types of KOYO PLC installed in different models of the SteriMed-1 machines. 

One type is model DL 205. It’s softwase named “DirectSoft Program” (16 bytes).The ladder diagram (program) named: “Expr4.prj”.

The other model is DL 06. It’s software is “DLLaunch” (32 bytes)
The ladder diagram (program) named: “SMS DL06 20112003.prj”  

Each software and program maches only to one PLC type, and not the other one. 

1. Connect a computer to the controller by means of a communication cable.
1. Click twice on “DirectSoft Program” or “DLLaunch” software icon accrding the PLC type in use, at the computer control panel. 
1. Call for the relevant program (ladder diagram “Expr4.prj” or SMS DL06 20112003.prj”) from the DirectSoft window..
     4.	Select PLC on the main menu bar.
     5.	PLC window opens.
     6.	Press CONNECT fron the window.
     7.	SELECT LINK window opens.
     8.	Press SELECT in the window.
1. The computer reads the program from the controller and     
Compare it with the program on the screen. If the programs are not identical, a window opens asking where the program should be taken from.  Select from the disk.
  10.  Press LOAD PLC (a button on the main menu showing 
         controller and a right arrow pointing at it).
  11. The computer warns that the program is in the RUN status (if this is the case).
  12.	 Press YES WRITE THE PROGRAM.  A window stating   WRITING TO PLC opens.
  13.	 A key showing a traffic light appears in the key bar. Press it.
  14.	 PLC MODE window opens.  Select RUN and press OK.
  15.  Press PLC on the main menu bar.  PLC window opens. 
          Press DISCONNECT.  Now the program has been
          installed and the controller is disconnected from the  
         computer.
1. Press FILE on the main menu bar and then CLOSE 
        PROJECT.
1. Exit from the program, disconnect the communication cable from the controller and turn off the main switch.
1. Connect the communication cable from the display to the PLC. Turn on the main switch.
  19.   Check that the program runs properly by starting it.

e.  Change of parameters in the program:

1.	While the machine is connected to the supply voltage, press (CHG) on the display of the operator panel.
2.	The display will show two columns: the parameter numbers in the left column and their values in the right column.
3.	Bring the cursor to the parameter you wish to change by using the keys (+) or (-).
4.	Press (ENT).  The cursor will move to the right column.
5.	Move the cursor to the digit you wish to change by using the arrows (<), (>).
6.	Increase or decrease the value of the digit by using the keys (+), (-).  After reaching the desired value, move to another digit you wish to change by using the arrows and perform the change.
7.	After the entire value has been changed, press (ENT).  The cursor will return to the left column.
8.	Following all changes, press (MSG) to return to the message display.

Note:	Parameters can be changed only when the access code is correct.  Before making the changes, make sure that the access code matches the code written in the program.  The code is located in the variable V4037 and its value is 1234.  The program code can be changed at any time, but this must be followed by loading of the program into the controller after the correction. Do not leave the correct code in variable V4037. This information should not be given to the machine operators.

Certain parameters cannot be altered from the display.  They must be changed by edit of the program, and then this program shall be downloaded into the controller.


Preparation for operation of machine step by step    
File name: 14-Checkup to Run                                                                                               

Make sure the machine is wired according to the voltage which exists in the mains socket. If it is not, you have to change the wiring inside the terminal boxes of the Three motors, and also the bridges on the control transformer inside the control cabinet. This is relevant for American machines but not for European ones.  

Make sure all the overloads and miniature breakers are in the “off” position inside the control cabinet. 

Connect the mains “CEE” plug into the electric socket (On European models only). On other models install the local type of plug to the MAINS cable first and then plug it into the socket.

Check the electric supply with multi tester at the mains terminal inside the control cabinet. Check electric voltage between each phase and the ground, and then the voltage between each two phases. The measured voltage should be as follows:

	3 phase system
	 400V 50 Hz
	 230V 60 Hz
	 460V 60 Hz

	Phase to ground
	 230 V +/- 5%
	133 V +/- 5%
	 266 V +/- 5%

	Phase to phase
	 400 V +/- 5%
	 230 V +/- 5%
	 460 V +/- 5%


 
Turn on the 2 poles miniature breaker and check the control voltage at the secondary winding of the control transformer. It should be as follows:

	European 3 phase system 400 V 50 Hz
	230 V +/- 5%

	American 3 phase system 230 V or 460 V 60 Hz
	115 V +/- 5%



Turn on the single pole miniature breaker and check voltage existence
Indicated by pilot lamps on the PLC and the dc power supply  

Check the output voltage on the dc power supply. It should be 24 VDC +/- 1.0% at all models.

Open the water valve and check for any sign of leakage. The water pressure should be not less than 3.0 bars and not more than 6.0 bars. It is recommended to install a water pressure gage 0 – 10 bars close to the water valve near the machine, and leave it there to monitor water pressure at all time.

Make sure the emergency push button is released then press the reset button.

Open the receiver lid by pressing the open/close button, so you can look at the shredder cutters.

Press the black buttons at all 3 overloads breakers and check direction of rotation of the shredder motor by lifting the toggle switch S4 to “right” position. (upward position).
See that the left contactor is engaged and the shredder is rotating forward. If the direction is reverse you should change the connection of 
Any 2 phases in the mains cable plug. Check again the direction of shredder rotation in the same way you did it on the first trial.  
When the shredder direction of rotation is correct, then the other two motors direction of rotation is also correct. 

Make sure the overload breakers and the current controller are adjusted as recommended in the service manual according to the relevant voltage.

Check all functions that can be operated manually from the toggle switches located on the inside of cabinet door as follows: (from left to right)

Chemical injector – operate it while there is Stercid inside the chemical tank until Stercid flows into the receiver. Then check the volume with a measuring bottle, by activating the pump for 30 seconds when the frequency is 50 Hz, or 26 seconds when the frequency is 60 Hz.
The Stericid volume that is pumped into the receiver must be 175-180 cc.
Change the timer from the display (V4030) if the volume is incorrect and activate the metering pump once more with the new time to be sure it will inject the right volume of stericid each cycle.    
 
Valve – Open and close it by the toggle. Make sure it goes all the way in both directions,

Pump – Operate the pump for few seconds.

Separator – Operate the separator for few seconds.

Shredder – Operate the shredder forward and stop then reverse and stop.

Lid – Open the receiver lid by the toggle. Then shut off the toggle and close the lid by the two buttons at the operator’s panel. (It is impossible to close the lid by the toggle.

Solenoid fill water – Open the water filling valve by the toggle. Do it when the receiver lid is closed. It is easy to detect water filling simply by monitoring the pressure drop on the pressure gage or by it’s noise.

Solenoid wash solid – Open and close the solid washing valve by the toggle. Make sure it is operating. It is easy to detect water rinsing simply be monitoring the pressure drop at the pressure gage

Press – activate the press on and off by the toggle.



Warning – do not forget to leave all the toggle switches in the “off” position when the manual overall checking is done.
All  the toggle switches must be “down” except the toggle of the shredder which should be in it’s middle position.  

Make sure all the variables parameters shown in the display are set according to the recommended default parameters chart.

Run a short cycle without waste to see that the program functions as it should do all the way till “end of cycle”. (short cycle could be 200 seconds. That means set the main cycle timer parameter to 2000). Open the separator cover and watch the stream coming out of the machine into the separator when the discharge valve opens. Make sure the water flow out of the separator into the sewage quick enough. That means the sewage is wide enables the liquids to flow easily.   

If the short cycle was performing O.K. change the timer of the main cycle back to 12 minute = 720 seconds. Set the value of V4020 to 7200.   

Run a full cycle with waste similar to biohazard waste, but not yet contaminated. If this cycle was completed successfully then the machine is ready for operation.

Tools – description of their function and use.      
File name: 15-Tools


      a. TOOL1-1:  Bridge Ass.
This tool is used to pull out the pump’s check valves from the valve’s housing, 
There are two valves, one of them inside the pump’s inlet bore at the bottom of the pump. The other one is inside the 110 mm diameter black tube. 

1. loose the nut (5) all the way.
2. Twist The plate (1) so it will pass threw the opening of the valve, then straight 
    it so it will pull the valve’s ring.
3. Make sure the bridge (3) is standing on the valve’s housing flange while the two 
    teeth are inside the O – ring groove. You have to take out the O – ring first.
4. Turning the nut clockwise will pull out the valve’s ring.   

b.  TOOL2-1: Compressing ring.
This tool is used to press the pump’s piston sealing rings  into their groove. This enables to push the piston into the pump’s cylinder.

       1. Pull out the O – ring from the cylinder flange.
       2. Rotate the pump motor’s shaft so the piston rod will come out and leave a
           distance of at least 120 mm between the piston and the cylinder cover. 
       3. Make sure that the crank is set in position, so when you will rotate the motor’s 
           shaft, it will push the piston down. 
4. Apply some oil or grease on the inside surface of the compression ring and the 
    pump’s cylinder. 
       5. Put the ring around the piston, the square centering ring facing down, then 
           close the two bolts on the ring so the piston seals will be pressed into the 
           grooves at the piston. 
       6. Before you tighten the ring’s bolts, make sure that when the tower will be in it’s
           correct position, you still have good exess to the bolts that are tightening the 
           two halves of the ring.
       7. lower the piston with the collar into the cylinder so the square centering ring 
           comes into the O-ring groove at the pump’s body. 
       8. Put three tubes into the three half bores of the collar, (detail A), and through 
           them put three M8x100 bolts. 
           Close the bolts into three threads of the pump cylinder.
 9. Now by rotating the motor shaft, (at the motor fan), press the piston into the 
     pump’s cylinder. 
      10.  When the piston gets inside the pump’s cylinder, remove the ring from the 
             cylinder.
            Insert the O – into the groove in the pump’s body and push the pump’s tower
            down until it gets to the cylinder flange. In case it could not be done this way,
            rotate the motor shaft, (at the motor’s fan), so the pump tower will get down.
11.  Rotate the toweer until the motor comes to its right position, than close 
       and tighten the 6 M8 bolts of the pump cylinder cover.




     c. TOOL3-1:  Fitting.  
This tool is used to insert the Shredder bearing seals into their seal housing. It is designed to deal with two sizes of seals.

1. Open the two handles all the way so the three pins will make a three point 
      shape as shown in fig. 1.
      2. Put the seal between the pins at the edge of them as shown in fig. 2.
      3. Close the two handles all the way so the seal will be bent like the character 
          Omega and its outer diameter is reduced. fig.3.
      4. Now apply the bent seal into the seal housing, and while it is there, release the 
          tool handles so the seal will recover and get back to its original shape inside 
          the housing. With your fingers make sure the seal is pressd well into the seal 
          housing, and it is attached well to it. 
5. The thick pins of this tool are used to insert the Shredder seals as described 
     before. The thin pins are used to insert the pump’s rod seal which is located inside 
     the pump’s cylinder cover.
                        [image: TOOL]

 d.  TOOL5-1:  Maintenance device.
This tool is used for lifting moving and removing the heavy components inside the machine like the shredder motor and the pump.

      1. Remove the top panel and the chemical tank.
      2. Release the lock latch and rotate the control cabinet to the left as far as it   
          goes.
      3. Attach the two long rails with the four hangers to the upper beams of the 
          machine frame. Make sure the bays in the tracks are at the front. 
      4. Insert the short rail with the two trolleys into the bays of the long tracks and 
          move it along the long tracks to ensure they are parallel. Then tighten the 
          hangers to the chassis. 
      5. Hanging the Jack Ass. On the short track is done in both ways:                        
          For lifting the shredder motor use the chain and the jack. For lifting the pump 
         use the Jack only. 
         To operate the Jack use manual socket wrench, or electric screwdriver. 



 e.  TOOL6-1:  Bearing fitting tool.  
This tool is used to press the shredder gear bearings into bearing’s housing, or on the shaft. It can be used with The ring (No. 2) to push 80 mm diameter, or without the ring to push the inner bearing ring (40mm inner diameter) of The bearings.

 f.  TOOL6-6:  Bearing fitting tool.
This tool is used to press the two bearings of the Shredder Bearing Block into their housing and out. 

 g. TOOL6-7:  Bearing fitting tool.
This tool is used to press the inner and the outer diameter of the connection rod bearings into their housing and out.

 h.  TOOL6-8:  Bearing fitting tool.
This tool is used to press the inner and the outer diameter of the two bearings of the pump crankshaft into their housing and out .
Trouble shooting chart. 
File Name: 16-Trouble shooting

This table indicates all kinds of troubles, detected and not detected by the PLC. The leters msg indicate a message on the display.  

	Symptom
	Reasons
	What to do \ what to check

	Machine is not responding
	Power failure
	

	
	Control transformer breakers
	Turn breaker ON. If it turned OFF check transformer or short circuit in the system

	
	PLC fuse is blown
	Check F1 & F2

	
	Power supply fuse 
	Check F3

	
	Emergency button is pressed
	Release Emerg. Stop and press RESET button

	
	PLC is not in RUN mode
	[bookmark: _GoBack]Change PLC mode by small switch in the CPU card or in the PLC body

	
	No parameters setting
	Set the default parameters 

	
	Reset button was not pressed
	Press the RESET button

	
	
	

	Water pressure msg.
	Water pressure is too low
	Increese water pressure

	No water filling
	Water valve is closed 
	Check and open

	
	Gammed filter 
	Open filter body and flush screen with fresh water

	
	Fill solenoid burnt out coil
	Check and replace

	
	Level sensor in ON position
	Find the reason, adjust or replace the sensor.

	
	Pressure switch setting
	Set the pressure switch to 1 bar. Test that it turns ON and OFF at pressure change

	
	
	

	No chemical  msg.
	Chemical tank is empty
	Check and fill

	
	Air in the chemical system
	Operate Chemical Pump by toggle switch until piping is free of air

	
	Chemical filter is gammed
	Check and clean

	
	Relay R4 does not function
	Check the relay

	
	Damaged metering pump
	Check the pump, motor, diaphragm, valves.

	
	
	

	Valve not closed msg.
	Solid objects in the valve
	Open and close by toggle switch while monitoring X05, X06 inputs in the PLC card

	
	Bad closed proximity sensor
	Check, adjust or replace

	
	Input loose connection.
	Check the voltage in the input terminal

	
	Too low water pressure.
	Monitor the water pressure at the water connection

	
	5/2 control valve 
	Check the coil, and the valve operating it by the toggle switch 

	Symptom
	Reasons
	What to do \ what to check 

	H.Lev.Sensor ON msg
	Machine is full of waste
	Fill, circulate and drain the machine by toggle switches 

	
	Wet waste in the tube
	Fill, circulate and drain the machine by toggle switches 

	
	Damaged high level sensor
	Check, adjust or replace the sensor

	
	
	

	Chemical pump msg
	Chemical tank is empty
	Check and fill

	
	No chemical flow
	Open the lid, operate the pump and monitor the flow into the receiver

	
	Air in the chemical lines
	Operate the chemical pump manualy to remove the air

	
	Flow switch is jammed
	Dismantle and wash the flow switch with warm water

	
	Loose input connection
	Check input X07at the PLC input card 

	
	
	

	Motors overload msg
	Overload breaker  
	Press the black button. If it turned OFF when the motor start, check the motor

	
	Toggle switch operated 
	Press the RESET button to delete the message

	
	Loose inputs connection.
	Check by pressing the contactors that inputs X12, X13, X15 received by the PLC  

	
	
	

	High level sensor msg.
	Bad high level sensor 
	Replace the sensor

	
	Not adjusted level sensor
	Try to adjust it, if impossible, then replace it with new one.

	
	Protection timer setting
	Set the overflow protection timer to 10 seconds more than normal filling time

	
	
	

	Prog. halt after draining 
	Discharge valve is not closed 
	Check water pressure and solenoid valve

	
	Sensor not adjusted or bad
	Adjust or replace the valve close sensor

	
	
	

	Lid not locked msg
	Limit switch loose connection
	Check the limit switches

	
	Loose Input connection 
	See the X01 input at the PLC input card

	
	
	

	Lid not does not move
	5/2 Control valve 
	Check the valve function including the coil

	
	2/2 ¼” Lid lock valve
	Check the valve and the coil

	
	Relay R3
	Check the relay

	
	
	

	Separator does not turn
	Wrong direction of rotation
	Try to change connection in the motor terminal box

	
	Foreign object inside 
	Inspect for Foreign object and remove

	
	Broken of disconnected link
	Replace with new link
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