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SECTION I : USING THE EMS 9000

* INSTALLATION AND SET-UP 

   > Location

      The EMS 9000 should be located on a level bench or tabletop with close proximity to electrical power

      and a facility ventilation system. Consideration should be given to the surrounding work space to

      ensure that easy access to the materials and equipment to be used with the microwave is provided

      as well as adequate work surface area.

   > Power requirements.

      It is highly recommended that the EMS 9000 microwave processor be connected to a service that is not

      used by any other device. It should also be noted that the shortest possible distance between the service

      outlet and mains connection feeding the service will produce the best results in terms of consistent

      power output from the microwave. The specific service requirements are: 

      >> 100 and 120 volt systems: 15 amp service minimum (20 amp is recommended).

      >> 230 volt systems: 10 amp service minimum (15 amp is recommended).
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         Magnetron
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         Cooling Outlet                                                                                                    Vacuum/Fluid Ports
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                             Serial Port                                                                        Line Cord

                                                                 EMS 9000 Rear View

   > Vent system requirements.

      The EMS 9000 vent system is designed to connect to a positively vented (powered) laboratory hood or

      building vent stack. Any 4 inch ID vent hose (such as dryer hose) may be used for this purpose 

      provided that it’s length and number of bends does not cause the EMS 9000 vent interlock switch to

      open and prevent operation of the unit. In general, right angle bends should be avoided and the total

      length of the hose should be kept to less than 10 feet.

   > Cooling requirements.
       The EMS 9000 draws cooling air in through a filter located on the right-front bottom surface of the

       unit and exhausts it through a port on the back wall. Care must be taken to keep these air vents 

       from being obstructed. The protrusion of the vent system housing on the back will usually provide

       adequate clearance for the exhaust outlet. Periodic cleaning of the inlet screen will also help insure

       sufficient cooling for the magnetron and other heat-sensitive devices in the machine. If airflow is

       restricted, the unit will not operate properly and the life of electrical parts is shortened.

* SAFETY PRECAUTIONS AND WARNINGS
   The EMS 9000 is a product designed and manufactured for commercial applications and, as such, provides

   robust and reliable service when used as intended. Nevertheless, there are a few precautions that should

   be observed in order to obtain the expected performance and service life of this product:

> OPERATE THE UNIT FROM A PROPERLY GROUNDED AND APPROPRIATELY  

   RATED RECEPTACLE.

   To minimize the risk of electrical shock and the possibility of interference with other electronic

   devices, the unit must always be powered from a grounded receptacle. In addition, the unit should

   be operated on it’s own electrical power circuit with a current rating at least equal to the unit’s

   fuse rating. Operating on a circuit of higher current rating will result in higher and more consistent

   microwave power output, e.g., there will be less line voltage “sag” and consequent loss of power

   output if a 20 amp circuit is used for 120 volt units and a 15 amp circuit is used for 230 volt units.

> ENSURE PROPER OPERATION OF THE VENT SYSTEM
   The EMS 9000 vent system interlock is designed to prevent use of the unit unless adequate air flow has

   been established through the microwave chamber. This provides protection against the buildup of

   possibly toxic or explosive fumes inside the unit. Never attempt to operate the unit with a known

   deficiency in the venting system.

> DO NOT OPERATE THE UNIT WHEN EMPTY

   Whenever you operate the oven, be sure that you have absorbing material (e.g., a water load) in it.  

    Insufficient or improper loads or improper containers (metal) will cause the magnetron or parts of the

    microwave interior to overheat.  When this happens, a thermal switch will eventually turn the oven off

    so the magnetron can cool.  Several minutes will elapse before the switch resets and allows the oven to

    operate.

> DO NOT PUT EXCESSIVE WEIGHT ON THE DOOR

   For example, the door is not designed to support the weight of someone leaning on it. Applying heavy

   loads to the door might cause the it to become misaligned and result in improper operation.

> USE CAUTION WHEN HEATING VOLATILE AND/OR FLAMMABLE MATERIALS.
   Volatile material may be quickly evaporated in the microwave chamber and should be closely monitored

   during processing. To prevent the build-up of an explosive mixture in the chamber, flammable materials

   should not be heated to their boiling point.

CAUTION

To avoid electrical shock hazard do not remove the outer case at any time. The outer case should only be removed by an authorized service technician.  If it is removed by another person, the warranty is voided.

See the troubleshooting section at the end of this manual for guidance in resolving problems with the unit.

* GETTING TO KNOW THE CONTROLS
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                                                                                                                                     Keypad
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                                                                                                                                            Power Switch

    Power to the EMS 9000 is controlled by the illuminated pushbutton switch on the lower right front panel.

    When the EMS 9000 is connected to the power mains and turned on, the Welcome screen will appear

    on the LCD display after a brief interval (during which the Vent Fan Inoperative screen may appear

   while the vent fan comes up to speed).

    The unlabeled keypad switches directly below the words “Start” and “Set Up” on the LCD display 

    are associated with those specific actions. When you are viewing the Welcome screen, pressing the

    switch directly below “Start” will always take you to the Timer Set Up screen, while pressing the “Set

    Up” will take you to the Parameter Set Up screen. The four switches directly below the commands

    spelled out on any given screen always execute that command. The switches are context-sensitive in

    that they do different things depending on which screen is being viewed at the time.

    The labeled switches and the arrow keys always perform the same function when they are active.

· “RUN” key initiates or continues microwave heating.

· “STOP” key suspends microwave heating.

· The left and right arrow keys move the cursor around on the LCD display.

· The up and down arrow keys change parameter values.

· “ENTER” key saves an entry you have made.

· “AIR” key toggles the air agitator pump.

· “LAMP” key toggles the interior chamber lamp.

· “A1” and “A2” keys are not presently assigned.

Note that some keys are not used (they’re not active) in every screen.
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* Selecting and Changing parameters on a screen: 

Use the up and down arrow keys                                  Use the left and right arrow keys  to change

to change the value of the parameter                            the cursor position, i.e., the parameter selected.

marked by the cursor.

When you have completed changing the parameter values as desired, you must press the “ENTER”

key so save your changes. If you leave the screen without pressing ENTER, your changes will be lost.

All of the screens that are used to display and set parameter values work in the same way as shown here.

Notice also that the screens above all contain a capital “R” in the upper right corner. This signifies that

the process step you are working with can be run from this screen by simply depressing the “RUN”

key. Keep in mind that the parameters that are currently displayed in the various screens are the ones

that will be used, so you may want to check all the set up screens to verify their contents.

Pressing the “QUIT” key whenever it is displayed always returns you to the Welcome screen.

* The EMS 9000 Parameter List and where they’re found:
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   The table below shows which parameters are accessible from which screens. 

  The default values shown are considered useful for getting started with the machine, but may not be 

   optimal for your application. You are encouraged to experiment! Complete definitions of these  

   parameters and their usage is contained in the Technical Reference Section of this manual.

* Using the EMS 9000 temperature probe

   The temperature probe is mounted on a ball-swivel that allows easy placement of the probe within

   the microwave chamber. In addition, the probe is made from stainless steel and is quite flexible so

   that it may be bent and formed as required to place it within various shaped containers.

   The temperature sensor is located at the tip of the probe. When placing the probe into a container,

   the tip should be located as closely as possible to center of the processing fluid within the container,

   and at mid-depth of the fluid. This will produce the most reliable and stable reading of the fluid

   temperature.

   Additional information on the temperature probe operation may be found in the Technical Notes

   section of this manual.

* Using the air agitator system

   The Air Agitator pump can be controlled by the “AIR” switch located as shown below. This switch

    toggles the air pump on when it’s off, and vice versa. The air pump is normally controlled by

    programming it to be on or off for a process step using the Temperature Set Up screen. The AIR

    switch allows this programmed control to be overridden at any time and in any normally displayed

    screen.

    The Air Agitator outlet tube can be placed alongside the temperature probe using the teflon bushing

    as pictured below, or it may be removed from the bushing and placed separately in the container to

    be agitated. The volume of the airstream producing the agitation is controlled manually by turning

    the Flow Control Valve knob; clockwise for less airflow.

* Using the Interior Lamp

    The interior lamp may be toggled on and off by depressing the “LAMP” switch located as shown

    above. This toggle can be used in any normally displayed screen.

* PROCESS SET-UP WALK THROUGH
   Any process step that you want to set up will require at least the process time and temperature

   for that process to be specified. There may be other parameters that you want to control as well,

   especially the amount of microwave power to be used. These three parameters, time, temperature

   and power all have their own screens for set up purposes, and all of them are available whenever

   one of them is being displayed (see operating screen flow diagram on page 10). The timer set up

   screen is the first one reached when the “Start” key is pressed in the Welcome screen. The others

   are accessed by depressing their respective keys when displayed.

Press the Start key located here     to display the Timer Set Up screen:
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Press the Temp key ------>                    to display the Temperature Set Up screen:
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Press the Power key --------------------->                    to display the Power Set Up screen:
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Notice that you can move around between screens simply by depressing the key below the name of the

desired screen.

> Running the process step:
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   When you press the “RUN” key, the Start Process screen appears as above. If you are running from the

   set up screens as described above, the Preset value will be zero. The current temperature as measured by

   the temperature probe will be displayed (for reference) in the lower right hand corner of the screen. The

   cooling fan will start running and the magnetron filament will be heated in preparation for operation.

   Pressing the “START” key will open the RUN screen as shown below and begin the process step that

   you have programmed. You may return to the screen in which you pressed the “RUN” key by pressing

   the “BACK” key. Note that pressing the “BACK” key, when it is shown, always takes you back to

   the screen that you entered the “RUN” command in, not to the Start Process screen.
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> Stopping/pausing the process step:
    If you press the “STOP” key while the Run Process screen is displayed as above, the microwave

    heating will be suspended and the timer will stopped if it is already running. The Manual Stop

    screen will be displayed as shown below.
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    This screen allows the timer to be reset, or other adjustments to be made to the contents of the

    microwave chamber if needed. (The process can similarly be suspended by simply opening the

    door.) The process is resumed when the “RUN” key is again depressed.

> Process completion:

   When the process run time has expired, the Process Complete screen is displayed and an audible

   alarm is sounded to provide notification. The alarm will continue to sound until either the “BACK”

   or “QUIT” key is depressed.  
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                                            EMS 9000 Operating Screen Flow Diagram

* QUICK-START / CONFIDENCE TEST
    The following procedure measures the microwave power output of the EMS 9000 and may be performed

    anytime there is a need to know what the maximum available power is. The maximum power is a

    function of several variables, most importantly the power line voltage when the unit is operating at

    a full power setting. The max power is also influenced by the temperature of the magnetron and, to

    some extent, the age of the unit. To measure the maximum available power, proceed as follows:

    > Connect the unit to an appropriate power outlet.

    > Depress the power switch on the lower right-front panel. The switch will illuminate.

      >> The LCD display will perform a self-test, and then the software version number (release date)

            will be briefly displayed.

      >> The vent inoperative screen may or may not be displayed next depending on how fast the vent

            fan comes up to speed.

      >> The Welcome Screen with the Electron Microscopy Sciences logo will be displayed.

  > Depress the Set Up key to display the Parameter screen:
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      > Make sure that the Power Out Maximum value is set to 100% or change it to 100% if necessary.

         The other values should also be as shown here. Press Enter to save you changes!

      > Press the Start key to move to the Timer Set Up screen: 
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      > Change the timer interval to 2 minutes and select the Total Time mode as shown here. Press the

          Enter key to save your changes.

      > Press the Power key to move to the Power Set Up screen: 
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      > Change the % Power Maximum to 100 and select the Power Control Mode mode as shown here.

          Press the Enter key to save your changes.

      > Place a glass or plastic container with one liter of  room temperature water in the microwave

         chamber and position  the temperature probe so that it is centered in the container and submerged 

         about half way. Close the door and make a note of the water temperature that will be displayed in

         the Power Set Up screen on the left side. (This temperature display will be found on many of the 

         screens.)

      > Press the “Run” key to move to the Start Process screen. The cooling fan will start running

         at this point.         
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      > Press the “Start” key to begin the heating process. The Run Power Process screen appears,

         the Process Temp reading begins to increase while the Run Time decreases (countdown timer) .
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      > At the end of the 2 minute process, the microwave heating will terminate and the Power Process

          Complete screen will appear. Make an immediate note of the final process temperature before the

          water has a chance to cool.
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      > Depress the “Quit” key to turn off the end-of-process alarm and return to the Welcome screen.

      > The microwave power output can now be calculated as follows:

         (Final Temp – Initial Temp) x 35 = power output = (42 – 19) x 35 = 805 Watts. 

         Note:

         This result is for illustration purposes only, but this test can be run at any time in any microwave.

* USING PRESETS

WHAT ARE PRESETS?

Presets are machine set-ups that are saved by the operator to be used again at some future time. 

A Preset consists of a set of stored parameters that the EMS 9000 can use to perform a particular process

step. The parameters stored for every preset are listed at the end of this document and include all of the parameters that are necessary to operate the machine.

The Preset screen is displayed when the PRESET key is pressed in one of the other operating screens.
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The preset screen does not display every parameter necessary to operate the machine, but does show

those that are most likely to be variables in a succession of process steps, i.e., in a complete process. 

The contents of any particular preset can be displayed by using the up and/or down arrow keys to

select the desired Preset Number. Upon power-up of the machine, the Preset Number is set to zero (o).

Except for the PRESET NUMBER, the values displayed in the preset screen cannot be changed in the preset screen; they are displayed values only for the preset number that has been selected.

Preset zero (0), the very first preset, stores the parameter values that the machine always uses when

it is running a process step. Preset 0 therefore contains the “current” operating parameter values, such

as process time and set point temperature.

USING THE PRESETS

Examining existing Presets:

> When the Preset Screen is first entered after power-up, the Preset Number zero is displayed and the

    currently selected parameter values from the Timer, Temperature and Power screens will be displayed.    

> You may examine the contents of other existing presets by using the up and down arrow keys to

    increment, decrement or scroll through the preset numbers. The parameter values associated with 

    each preset number are displayed while the number is displayed.

Running an existing Preset:

> You may RUN any selected preset, by simply depressing the “RUN” key. (When this is done,

    the preset parameters are loaded into the Preset 0 location and the start/run state is entered.) 

Saving a new Preset:

> You may elect to SAVE the current (Preset 0) process as a new preset as follows:

       >> First select a preset number in which to save the new preset by using the up and down arrow 

             keys as described above. The parameter values for that preset are displayed.

       >> Next, press the “GET” key. The contents of the current (Preset 0) process are displayed in the 

             PRESET screen in place of the previous values, but the preset number does not change.

       >> The new preset values overwrite the existing preset values when you press the “SAVE” key.

       >> If the “RUN” key is pressed before the “SAVE” key, the current (Preset 0) process is run, but NOT 

            SAVED as a preset.      

Running a series of Presets:

   > Select the first Preset to be run as described above, and press “RUN”. The start/run screen will be

      displayed and the process step may be run.
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   > After the Preset has been run, the PROCESS COMPLETE screen will be displayed.

   > Press the “BACK” key to return to the PRESET screen.

   > Press the UP arrow key to select the next Preset.

   > Once again press the “RUN” key to run the next sequential Preset.

   > You may depress QUIT to return to the Power-On screen.

Modifying a Preset:

   > From the PRESET screen, select the Preset that is to be modified or otherwise experimented with.

   > Press the “PUT” key to copy the Preset contents into the Preset zero (current process) location.

   > Press the “BACK” key to exit the PRESET screen and return to one of the parameter set-up screens.

   > Change the parameters to the desired values as usual.

   > Select the PRESET screen again and press the “GET” key to retrieve your changes.

   > Press the “SAVE” key to save your changed Preset. 

      NOTE: the modified Preset may be run at any time by Pressing “RUN”  in any of the set-up screens.

SECTION II : TECHNICAL NOTES

More on Temperature Controls

For more than a decade the value of using microwave heating to accelerate molecular diffusion and complex reaction processes has been recognized within the biosciences community. Microwave processors and accessories of increasing sophistication are being employed in both research and clinical laboratories to provide rapid and reliable results for myriad procedures.

Still, the primary function being performed is to increase the temperature of the reagents and their targets to a specified “Set Point” temperature in a tightly controlled manner and to maintain that temperature for a precise period of time. 

Figure A illustrates the desired characteristics of this heating process:

· Rapid ramp-up to the Set Point.

· Stable temperature at the Set Point during the processing time.
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Accurate timing of the processing event.

                                                             Figure A: Idealized temperature curve

The EMS 9000 provides control of these three characteristics as follows:

* Temperature Ramp-Up is primarily a function of the microwave power available and the thermal load

   placed inside the chamber; more power produces a shorter ramp-up time for a given load. See Figure B.


                                        Figure B: Ramp up curves for various % power and fixed load

The maximum microwave power available is controlled in two screens: the Parameter Set Up screen is

 reached by pressing the “SET UP”  key when the Welcome screen is displayed.


The “Power Out Maximum” parameter is a Global parameter because it takes precedence in any process.

The % power setting made here cannot be exceeded by using a higher value in the Power Set Up screen.

For example, if this parameter is set to 70%, then 70% is all that will actually be used in a process step,

even if that step calls for 80% or more. This is a safety feature that may prevent you from accidentally

using too much power for a given load.

As can be seen in Figure B, the best ramp-up rate is achieved when the highest power setting is used.

However, a high power setting can also cause the temperature to overshoot the set point if the load is too

small (see Figure C). In most cases the Power Output Maximum Global parameter can be left at the 100%

factory default setting while the Power Maximum parameter in the Power Set Up screen (below) is used

to select an appropriate value for the process step at hand. That value can quickly be determined by


making a couple of “dry runs”  using a load similar in size and composition to the actual process  materials.


                                                              Figure C: Temperature Overshoot

* Temperature stability is primarily influenced by the “Proportional Band” parameter that is accessed in the

   Parameter Set Up screen. The Proportional Band is depicted in Figure D and is shown to be a temperature

   band that spans the Set Point temperature. When the actual temperature of the process material (the 

   ProcessTemperature) is at or below the lower limit of the Proportional Band, the microwave processor 

   utilizes the maximum available power to heat the chamber contents.

When the Process Temperature is at or above the lower limit of the Proportional Band (the lower blue dotted line in Figure D), the microwave output power is decreased in proportion to the difference between the current value of the Process Temperature and the Set Point Temperature. The goal is to supply just enough power to maintain the Process Temperature at the Set Point value in a steady-state condition for the duration of the process time. If the Process Temperature should continue to increase, perhaps due to overshoot, the output power is further decreased until it reaches zero at the upper limit of the Proportional Band (the upper blue dotted line in Figure D).


                                                           Figure D: The Proportional Band

The width of the Proportional Band is controlled by the Proportional Band Parameter setting in the  

Parameter Set Up screen. The factory default setting is 5 centigrade degrees. Changing this value has

the following effect:

· Wider values (say 8 degrees) cause the power proportioning to begin sooner as the process materials are heated. A wider Proportional Band would normally be used with smaller than normal loads to avoid applying too much power close to the Set Point and causing an overshoot.

      If the Proportional Band is made too wide,  the start of the process timer may be excessively delayed

      or there may not be enough power to reach the Set Point.  (This would be a condition called

      undershoot.)

· Lower values (say 3 degrees) delay the proportioning action and might be used with larger loads, or loads which tend to cool rapidly. Making the Proportional Band too narrow is a primary cause of Overshoot.

* Process Timing is usually accomplished using the “Time At Temperature” mode (Time @) of the timer.

   In this mode the timer is started when the Process Temperature reaches a temperature very near the Set

   Point Temperature. The number of degrees below the Set Point that the timer starts is controlled by the

   Timer Threshold  parameter in the Parameter Set Up screen. The factory default is 1 degree, but higher

   numbers may be used if the process ramp up time is very long, or there is concern that part of the ramp

   up time ought to be included in the process timing. In Figure A the process timer starts just before the

   temperature curve reaches the Set Point.

More on the Timer

The EMS 9000 Timer provides the following capabilities:

* Dual mode operation: 

   > Time at Temperature: the timer starts after the selectable threshold temperature is reached. The

       timer measures the time of the process at the Set Point Temperature. Time at Temperature (TIME @)

       is the factory default setting.

   > Total Time: the timer starts upon entry into “Run” state and measures the total time of the process

       including the ramp-up time.

* Extended Timer Range of 99hours : 59minutes : 59seconds.

* Count-Up and Count-Down timing. COUNTDOWN is the factory default setting.


The Timer modes and timer value settings are made in the TIMER SET UP screen shown above.

Timer Operation (Count-Up and Count-Down Function) 

* In Count-Down setting, the timer starts counting in accordance with the mode selected. The countdown 

   continues until counter value reaches 0 hours, minutes and seconds. The process is terminated and an

   alarm sounds.

* In Count-Up setting, the timer also starts counting in accordance with the mode selected However,

   the timer will run indefinitely, and therefore the process is not terminated in a predetermined

   time interval. IT IS THE OPERATOR’S RESPONSIBILITY TO MONITOR THE PROCESS AND

   PROVIDE APPROPRIATE CONTROLS.

The Timer operation is suspended whenever the STOP key is depressed or the door is opened.

When suspended, the Timer may be reset to it’s initial value by depressing the R_SET key.

The Timer operation is terminated whenever the Timer value reaches zero, or the BACK or QUIT

keys are depressed.

More on Power Control

Microwave power control

The EMS 9000 has two control modes: Temperature and Power. Under temperature control, the power is

adjusted in a closed loop fashion to obtain a particular temperature profile (ramp and hold). This is

discussed in detail in the above section titled “More on Temperature Controls”.

Under power control, power is adjusted open loop in a fashion that ignores the process temperature as

a control factor. The power output is simply held at a constant value that has been selected by the

operator.

In both control modes,  power output is pulsed with a one second cycle time to provide a time-averaged

power level. Because the EMS 9000 can supply power pulses as short as 10 milliseconds, the power output

can be finely tuned to provide excellent control in both modes.

Power Set Up is entered when not in Run by depressing the “POWER”  key.


The operator may select the desired control method, either power control or temperature control. 

Temperature control is the factory default. For power control, the operator must select the desired power  

level (0 to 100%). The approximate wattage for a given % power setting is shown below in Figure E.

If temperature control is selected, the power level setting is used as the maximum output available for the current process if it is LOWER THAN the Parameter Set Up Screen’s value. If the Parameter Set Up Screen’s value is lower, then that lower value is used. In general, the lowest of the two values is used.


                                  Figure E : Power Output vs % Power

Important Note on Power Output: the power output as shown in the above graph is

based on a nominal line voltage input to the microwave processor. The microwave

power actually obtained will depend strongly on the actual line voltage that is available

at the time the measurement is made. If an accurate power output is required, it is

recommended that the power test as described in the Quick Start/Confidence Test section

of this manual be performed for calibration purposes.

FCC Compliance

THIS DEVICE COMPLIES WITH PART 18 OF THE FCC RULES LIMITING RADIATED EMISIONS. THESE LIMITS ARE DESIGNED TO PROVIDE REASONABLE PROTECTION AGAINST HARMFUL INTERFERENCE WHEN THE EQUIPMENT IS OPERATED IN A COMMERCIAL ENVIRONMENT.  THIS EQUIPMENT GENERATES, USES AND CAN RADIATE RADIO FREQUENCY ENERGY.

THIS DEVICE MUST NOT BE OPERATED WITH THE COVERS REMOVED OR WHEN THERE IS STRUCTURAL DAMAGE TO THE CAVITY OR DOOR.

WE RECOMMEND THAT THIS INSTRUMENT BE OPERATED ON A DEDICATED 20 AMP CIRCUIT.

CHANGES OR MODIFICATIONS NOT EXPRESSLY APPROVED BY THE PARTY RESPONSIBLE FOR COMPLIANCE COULD VOID THE USER'S AUTHORITY TO OPERATE THIS EQUIPMENT.

EMS 9000 Physical Specifications
External Dimensions:

19” H x 21.5” W x 24.5” D

48.3cm x 54.6cm x 62.2cm

Microwave Chamber Dimensions:

9.5” H x 13.5” W x 15.5” D

24.1cm x 34.3cm x 39.4cm

Weight:

63 Lbs

28.6 Kg

Nominal Input Current:

120V: 15 A.

230V: 10 A

Nominal Output Microwave Power:

825 watts

SECTION III : CARE AND MAINTENANCE

KEEP THE AIR FILTER CLEAN

The filter is located under the unit directly below the control panel.  To remove the air filter, grasp the tab and pull down,  then slide forward.  Wash the filter in detergent and water, then dry and replace.

TO CLEAN THE OVEN INTERIOR, EXTERIOR, AND DOOR

If the inside walls, floor, door, and splatter shield at the top of the oven become splattered, simply wipe with a paper towel or clean with a mild detergent in warm water using a soft sponge or cloth.  Be sure to properly “wring” sponge or cloth to remove excess water before wiping unit.  Water pressure type cleaning systems should not be used to clean the oven interior or exterior.  If desired, a cup of water can be boiled in the oven to soften soil before cleaning.

Do not use abrasive cleansers or cleaners containing ammonia.  They might damage the finish.  Never pour water into the bottom of the oven.

TO CLEAN THE SPLATTER SHIELD

The splatter shield keeps the top of the oven and antenna from getting dirty.  Normally, a damp cloth will remove any soil from the shield.  However, if you want to clean it more thoroughly, remove the splatter shield.  Be careful not to bend the antenna when removing the splatter shield.  The shield snaps into a lip in the front of the oven and three slots into the back.  Place your thumbs in the two indentations in the front of the shield.  Press lightly toward the back and carefully lower the shield away from the antenna.  Pull the shield out of the back slots and out of the oven.

Wash the shield in hot soapy water.  Do not wash in a dishwasher.  Do not use harsh or abrasive cleansers.  When replacing, again be careful not to bend the antenna.  To replace, fit shield tabs into the three slots at the top of the back.  Lift front until shield snaps into place.

HOW TO CHANGE THE OVEN LIGHT


The light bulb for the inside of the oven can

be changed only from the back. On the upper;             

left hand side of the oven back is a metal

plate with one screw. The light bulb is located

behind this plate.

Troubleshooting

Fault Conditions

There are five fault conditions that are recognized by the system which result in the following

error message screen displays:

* Vent Inoperative  Screen is displayed when the vent interlock switch is not closed.

  This screen will normally appear when the unit is powered-up and should be replaced by the Welcome

  screen shortly thereafter (a few seconds). Pressing the QUIT key will restart the program and clear

  this screen.

  If this screen appears at any other time, or is not cleared by pressing QUIT, then there is a problem

  with the vent system. the most likely cause is an obstruction of the airflow exiting from the vent

  housing. Make sure that any hoses connected to the vent outlet are not blocked, kinked or too long.

* Keyboard Error Screen is displayed whenever a key is depressed for more than 3 seconds.

   This fatal error can only be cleared by power-cycling the unit. This error would usually be

   caused by a hardware failure of the Keyboard.

* Over Temperature Screen is displayed when the thermal switch mounted on the chamber

   wall opens. This indicates a possible temperature control system failure, fire or some other

   unusual circumstance. The system will disable all outputs and display this screen whenever

   the overtemp switch is opened. This fatal error can only be cleared by power-cycling the unit.


* High Probe Temperature Screen is displayed when the measured probe temperature exceeds 120 

   degrees C.  The process (probe) temperature continues to be displayed while all outputs are disabled.

    This fatal error can only be cleared by power-cycling the unit.


* Low Probe Temperature Screen is displayed when the measured probe temperature is below 5  

   degrees C.  The process (probe) temperature continues to be displayed while all outputs are disabled.

    This fatal error can only be cleared by power-cycling the unit.


TROUBLESHOOTING AN INOPERATIVE UNIT

Follow the chart below as a guide to isolating the fault.


RECOMMENDED SPARES LIST
Part Name                                              Part Number

* Air Agitator Tube (pkg of 3)              2-2500-300-00

* Air Agitator Hose, Small                   3-51000002                

* Air Agitator Hose, Large                   3-51000003

* Air Agitator Bushing                          2-2500-017-10

* Air Adjustment Screw                        2-9910-013-00

* Reducing Coupler (Agitator)              3-50104504

* Interior Lamp                                      4-06000120

* Switch Lamp                                       4-06012460

* Fuse, 15A SB                                      4-05150310

SECTION IV : CUSTOMER SERVICE

W  A  R  R  A  N  T  Y

Electron Microscopy Sciences
Limited One Year Warranty

Electron Microscopy Sciences will repair or replace, at its discretion, any part or product which is found to be defective in workmanship or materials when returned to the factory (or to an authorized representative of Electron Microscopy Sciences under certain circumstances).

This warranty is void if:

•
The product is found to have a defect due to product alteration or tampering, connection to an improper electrical supply, shipping and handling, accident, fire, lightening or other conditions beyond the control of Electron Microscopy Sciences

•
The product covers have been removed, or it has otherwise disassembled without the specific direction and authorization of Electron Microscopy Sciences

•
The product has been used in a manner that is inconsistent with the included instructions, warnings and limitations.

In no event shall Electron Microscopy Sciences be liable for incidental or consequential damages arising from the use of this product.
To obtain warranty service, please contact Electron Microscopy Sciences or your authorized representative.

BEFORE CALLING FOR SERVICE

Be sure you have read and followed all instructions.  Avoid unnecessary service calls for difficulties that are not the result of defective workmanship or materials.  You may be charged expenses and labor, even though the product is within the warranty period, if the difficulty is not caused by workmanship or materials, or if a failed component is considered worn out by normal usage.

Should your product ever require service, perform the troubleshooting checklist on the previous page.

Having  the answers to these questions will enable you to tell the service technician how the unit is operating so he may be able to render better and faster service for you.

WHERE TO CALL

When you call for service please have the following information available:

* Model Number

* Serial Number

* Contact name, phone number and/ or email address so that we may get back to you if necessary.

* Detailed description of the problem symptoms and conditions under which they occur.                                                                                                                             
Call us at: 800-523-5874 or 215-412-8400

Mail: Electron Microscopy Sciences


1560 Industry Road * P.O. Box 550


Hatfield, PA  19440
email: sgkcck@aol.com

(((((((((((((((((((((((((((((((((((((((((((((((((((
CAUTION


To Avoid Electrical Shock Hazard Do Not Remove The Outer Case At Any Time


The outer case should not be removed at any time, except by an authorized service technician.  If it is removed by another person, the warranty is voided











1
6

