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SECTION 1


GENERAL DESCRIPTION





The standard system is designed to operate from a 23OV single phase mains supply. The unit may be configured to operate from other voltages, e.g. 11OV to meet a particular customers requirements as defined in a contract specification.


The control panel should be located in a convenient position relative to the sensor head, such that readings can be monitored as the metal pouring proceeds, but not in a position where the housing could be damaged by molten metal splashes.


The sensor should be mounted on a rigid structure free from vibration at an optical position to view the metal stream. The transmission cable from the head to the control panel should be protected from the metal and if possible strapped to a convenient beam.


All efforts should be made to protect the unit from radiated or conducted heat to maintain the equipment within the temperature limits specified.


When mains power is applied to the system the digital display will show ZERO in the absence of a signal. In this state the unit is ready to accept temperature signals from the head.


SECTION 2


FRONT PANEL CONTROLS & DISPLAYS


The front panel controls and indicators in the display unit are described as follows:-


1)  Momentary Print Button


Can be used to give a print out of the last result. It is also used in 'Calibration Mode' to set up the operating parameters of the system in conjunction with the thumb wheel switch on the front panel (Hex 0/F). This feature will be described in detail under Section 4 Calibration. 


2)  Latching Print Button


A two position switch. When pressed IN a print-out of the last reading will be obtained 1 in an ALARM condition.  When the switch is OUT a print-out will be obtained continuously of all sampled readings. 


3)  Thumb Wheel Switch


For parameter settings. 


4)  Printer Switch 


Used to remove mains power from the printer if hard copies are not required.


5)  Reset Button


The system is designed to count the number of pours within a 24 hour cycle.  The system resets to zero at 24.00 hours and begins a new count.  If reset to zero is required at any other time operation of the RESET button will achieve this. 


6)  High & Low Temperature Potentiometers


The two potentiometers are used to set the upper & lower operating temperature limits in the calibration mode.  Measured temperatures outside these limits will trigger an ALARM condition.


7)  Lamps	


GREEN - Standby


AMBER - Measurement initiated


RED - Result obtained RED - Alarm condition


8)  Segment Displays 


When first switched to ON the system will display ZERO in the upper line. When operating with a measured


signal from the	sensor the upper line will display the measurement temperature., The bottom line will show the pour count number.


The two column digits on the right of the display will show the pour time in seconds.


9)  Invalid Lamp 


The sensor head is fitted with a red INVALID lamp.  When illuminated this lamp indicates that the measurements of temperature are not within the operating temperature of the system.  For convenience in setting up the system this lamp signal is reproduced on the indicator panel. 


10)


The indicator unit is also fitted with a warning buzzer and an ON/OFF switch on the right hand side of the housing. The buzzer will sound if the measured temperature is in an ALARM state i.e. outside of the set limits.


SECTION 4


SMARTPOUR CALIBRATION INSTRUCTIONS


NOTE	BEFORE CALIBRATING THE SYSTEM FROM AN EXTERNAL CALIBRATED


SIGNAL THE CONNECTOR MUST BE REMOVED FROM THE HEAD.


The SMARTPOUR System is calibrated at Northern Instruments before despatch.  Install the system, align the head. switch on the power and start monitoring metal temperature.  Calibration operation is achieved by actuating the thumbwheel switch on the front panel, in conjunction with the momentary 'Press to Operate 'button. and the HIGH & LOW temperature ALARM potentiometers.


The allocation of parameters on the switch is as follows:-
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·	-Normal Operation


·	-Time select, units of minutes


2	-	tens


3	-	units	" hours


4	-	tens	"


5 -Day of the week (Monday     1)


6	-Time select, units of date


7	-	of	91		tens	"	$R


a	-		It		units	"	month


9	-		Re		tens	"	we


A	-		if		units	of	year


B	-		99	1	tens	or	7.


C -Calibrate temperature display from standard source.


D -Set LOW temperature ALARM level.


E -Set High      #C      ALARM level.


F - PRINT-OUT all calibration parameter settings (by operation of


'Press to Operate' button.


After completion of a calibration operation the switch should be


set at 'O'


It is not	normally possible to calibrate the SR Infra-Red sensor on


site as	a standard black-body radiation source must be used for


accurate	calibration.  The operating accuracy of the head is


constant	and consistent over long periods of use.  Should it be


necessary	to re-calibrate the sensor, it can be done with a minimum


period of	delay by returning the unit to Northern Instruments.


The calibration of the Indicator unit and Control Panel can be carried out on site.  The output signal from the SR Sensor is one of two standard options = 0110 Volts and 4/20 mA.  This range of output signal is equated to the temperature range covered by the system.


For example, a system designated to operate over the range 1100 deg C to 2000 deg C., will produce a signal out from the SR Sensor of 0 volts (or 4 mA) at 1100 deg C, and 10 volts (or 20 mA) at 2000 deg C. Thus, by injecting a voltage (or current) signal into the indicator unit. with the thumbwheel switch at position 'C', from a standard head simulator it is possible to calibrate the indicator unit over the required temperature range of the system.


The temperature setting controls are located in the indicator housing and easily accessible when the hinged door has been opened.  Controlled temperature adjustment is achieved by 2 potentiometers, one LOW (i.e. 1100 deg C in the above example) and one HIGH (i.e. 2000 deg C in the example).  The temperature/signal relationship between these two limits is linear.


4


To ease the simulated input for Indicator Unit calibration, a screw terminal is located on the input printed circuit board assembly inside the Indicator.  Connections to this terminal block from 0/10V, or 412OmA, simulator will allow calibrated readings to be set on the seven segment display, at position 'C' of the hex switch.  For 4/2OmA calibration input the simulator must be applied to terminal 12 (+) and terminal 13 (-).  For 0/10V input the simulator must be applied between terminal 11 (+) and terminal 13 (-).  Refer to the head characteristics before commencing calibration.


NOTE that it is necessary to disconnect the head before injection, of calibration signal.


SECTION 4


SMARTPOUR OPERATING INSTRUCTIONS


At POWER UP the following displays will be noted on the Indicator Unit.


ZERO showing there is no input.


The GREEN light will indicate the unit is in standby mode.


The INVALID light will indicate absence of a signal input from the S.R. Sensor.


If the calibration switch is set to 'O' the System is ready to run.  With a valid input from the S.R. head which is above the LOW temperature limit of the system the INVALID lamps will cease to be illuminated and the system will run.


A parameter which is programmed into the system is THRESHOLD temperature.  This temperature is selected at a level higher than the normal LOW temperature of the system, and is determined by the characteristics of the application.  A typical THRESHOLD level may be, for example, 1200 deg C. Operation of the thumbwheel switch in the F position will cause the printer to output this detail.


When a reading above the THRESHOLD level is detected, a number of changes will occur:


The LED display will show the temperature measured, the GREEN light will be extinguished and the AMBER light will show a rising temperature.  When a plateau has been detected by the instrument the AMBER light will be extinguished and the RED light will show a result has been measured.


If the measured temperature Is not within the LOW & HIGH temperature calibration settings, the ALARM lamp will be illuminated and the buzzer will sound.  This condition will continue until the temperature has been increased to the required level.
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During continuous operation the LED display will update the temperature reading after each sample period.  The bottom line display will show the POUR NUMBER, each sample measurement being one pour.  The two digit column on the right of the display will count pour time in seconds, and reset to zero at the next pour.


Mention was made above of the THRESHOLD temperature which is in the system program.  The end of a sampling period will be validated only when the temperature falls below this threshold level.


In those conditions where a continuous pour is measured on a line of castings, the pour time will count up to 99 seconds before resetting to zero.  However, at 20 second intervals a measurement period will be assumed to have been completed and a new temperature update in the next 20 seconds, and so on. will be measured.  The pour number will not change until the measurement has fallen below the threshold level.


As mentioned previously the pour number will set to zero at 24.00 hours (midnight).  If, during a setting up process, a count number has been registered which is invalid. the pour number can be RESET TO ZERO by operating the black push button switch.


If a hard copy is required of the temperature measurements for quality control reasons, a printer is included in SMARTPOUR.  At SWITCH ON the printer can be operated in two modes:


1)	With the latching push-button switch IN a printout will be obtained only in the ALARM condition.


2)	With latching switch OUT a printout will be obtained with every reading.


If no copy is required the printer should be switched 'OFF'.  A further useful detail which can be printed out is a copy of the set parameters in the system at 'F' position of the hex thumbwheel switch.


SECTION 5


EMISSIVITY


This condition is explained fully in the Manual describing the IRCON SR Sensor.


Briefly. different hot metals have different heat radiation characteristics, known as the 'emissivity'.  For metals with a high radiation characteristic the emissivity factor is. in the region of 'l'.


If an S.R. Sensor is calibrated at emissivity '1' and is used to measure a sample of, for example, molten iron with an emissivity of 0.95, there will be an error in the temperature reading.
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When initially setting up the system,a DIP temperature measurement will produce an accurate temperature indication.  The Emissivity Slope control on the S.R. Sensor should be adjusted so that the indicated temperature is the same as that shown by the DIP measurement.





SECTION 6


ALARM


As stated earlier a low temperature detection below that set on the instrument will create an 'ALARM' signal.  It a temperature which is too high is detected there will be an ALARM signal.


The sounder on the side of the unit, together with the ALARM lamp. will indicate this state.  If the sounder is not required it may be switched to OFF.


As an alternative option a pair of volt free contacts, rated at 1A. 3OV has been fitted inside the unit for connection to an external alarm point.


The ALARM	signal occurs during a period of approximately one


second.	During this period the ALARM lamp and buzzer will


operate.	The operation of the ALARM circuit takes place only


after the	temperature sampling period has been completed, or the


measured temperature has fallen below the THRESHOLD level.


If an external ALARM is required, with operation of the ALARM signal for a longer period of time, the volt free normally open relay contacts inside SMARTPOUR can be used to drive an external circuit to meet the customers requirements.  Note that the relay contacts will close in an ALARM condition for a period of one second only.


SECTION 7


DRAWINGS


1)	WIRING DIAGRAM - SHARTPOUR


REP NI/SH/11A


2) SMARTPOUR INTERNAL DIM RAIL


TERMINAL ALLOCATION


REP NI/SH/17


3)	CALIBRATION PROCEDURE FOR


SHARTPOUR INPUT PCB


REP VIISM/16


4) SIGNAL INPUTIOUTPUT PCB


SHARTPOUR


SECTION 8


NOTES


H,ex switch settings a,@ust the format of text output


Bit 0 determines UK or US date format. (UK format in positions 0,2,4,6,8,A,C,E).  Bit 1 determines degrees C or F. (C in positions 0, 1,4,5,8,9,C,D).


Serial interface


Interface board SMIISRL adds 2 serial interface channels to Smartpour and Digicarb 3 systems.


Hardware


Serial channel A may be selected as RS422/485 4-w.ire,, RS232 with CI'S, or 20n1A loop.  Serial channel B may be selected as RS422/485 2-wire,, RS232 with C'178, or 2OmA loop.  Note that, only 1 channel at a time may be set as 2OrnA loop.


Hardware settings are made with clearly marked 'unipers on tli.e board.


i


All power and interface connections to the existing system are made via the 34 way ribbon. connector.


Because the IC at the heart of the board has extra facilities, these have been incerporatedfor possible future use.  There are 5 input and 6 output ports available and brought to a connector.  These are available for general use including e.g. connection of a standard alphanwn.cric LCD disi.)].ay.'l'he 5 input ports, have also been connected to a DrPswitch to allow for extra settings for the user.  Of course, software avail be needed to snake use of any of these extra facilities.


Cornie,cti.on to the RS422/485 interface should be made with twisted..pair cable which need not be screened.  On. the, 4-.wire interface to the big display , , the Z terminal on Smarqjour goes to B (terminal 4) on. big display.  Y goes to A.. The other 2 connections are not used.


Soft are for external disRI9.1 interface


Software lias been incorporated into the Smartpour system to interface to the Disp'lait big display via the 4-wii.e RS422/485 interface.  The. data is, however sent to R.S232 channel A and is available from the 2OmA loop interface also.  Six characters are sent, for each display update; each. string begins with -m ASCII STX character (02) and ends with ETX (03).  The middle 4 characters are ASCII codesfor the 4 ditnts.  Blanks are sent by means of a "?" character as the display does not recognise the ASCII space


character.


Conimi@tji.cation is 1200 baud, 8 data bits, no parity, 2 stop bits with switch 1 OFF;


Communication is 1200 baud, 7 data bits, even parity, 2 stop bits with switch 1 ON;


The interface software forms part of the standard Smartpoxir software (f1FP), and behaves normally in a system without. the interface board.


New sof@.ware will be needed to allow Digicarb 3 to make, use of the new board, similarly if other functions are required on Si-nartpour.


Connection detail


As at October'97, channel A is designated as an external display connection, channel B as a computer monitoring connection.


RS232


oard          Function               To computer 9 way 1) or 25 way D


Pin 1	Common	Pin 5	Pin 7


Pin 3	RD to computer	Pin 2	Pin 3


Pin 4	TDfrom computer (not used currently)	(Pin 3)	(Pin 2)


Pin 7	R"FS from computer (optional)	Pin 7	Pin 4


Pin 8	+5V auxiliary supply out,.


Also, connect, computer DTR to DSR	D'I'R	Pin 4	Pin 20


DSR	Pin 6	Pin 6


Other connections have identification printed on ifie board.


Note that channel A always oxitplits on RS485 4-mire and RS232 channel A, channel B always outputs on RS485 2-wire and RS232 channel B. In these cases the I.inks select the iiiputs only.


0 t@Dult format - Computer monitorin2.


l@200 baud, 7 bits data, even parity., 2 stop bits.


Example string of data; these me output after each pour and at 20 second intervals in a pour.,C,08:32,14/11,0005,09,1452,C,e where c is the end,-of.@text code,ASCII 03.


The first C signals a transmission to the cornpiliter;


the time always has 2 digits for hours and 2 for minutes; the date always has 2-f-2 digits and is in @JS or LJK format as per printed information; tl,ie pour number always has fotff digits;


the time into the pour OR pour length if ended has 2 digits or 3 if >99; the temperature always has four digits;


the last C represents Celsius, Frepresents Fahrenheit.


Smartuour Conimunications Interface software for PC. version 1.1


Using this program, the strings of data sent from Striartpourmay be collated into files.  Data files are created with names of the form "SDnnmi.TX.T" where nnnn is the, four digits of tl@Le date as sentfrom Smartpour, month first or day, first depending on the setting of Smartpotir.  This namiiii,, convention allows files to be readily identified and manipulated using standard methods of computer file man. ageinent.  There is also a copy of today's information so far in the file "TODAY.".rXT".


Each string of data is displayed until the, next one is received, to confinn. rece'li'tion of data.


On executing the interface program, a short menu is displayed..rind scanning of the communication port takes place unless akey is pressed to select a menu it(-,rn.. Today's data be displayed on screen or sent to the printer as required, Also, the communication port may be selected (typically CC).MI or COM2).  The listing and printing options are nieant as a simple means of checking the stored data; lee primary function of the program is to provide data which may then be loaded into the user's preferred database, spreadsheet or charting package.  Because of tlii.s, data is stored in "corilnia-seperated-ASCII" format, which most packages ca n read,.  Each line of data is in similar form to that described above but with the leading "C," and trailing end-of-text character removed.


SECTION 9


INSTRUCTIONS FOR CHANGING EPROM 1 TO LATEST PROGRAM


1)	Switch off power to SHARTPRINT UNIT.


2)	Open front panel to unit exposing electronic module unit.


3)	Disconnect cable to Printer Unit at rear of electronics module.


4)	Remove 3mm nuts & back plate.  Back plate will need support to remove strain on ribbon cable to microprocessor PCB.


5)	Remove 5 way socket between input amplifier and AID PCB.


6)	Remove spacing pillars and input amplifier assembly.


7)	Remove all connectors on AID PCB noting position for reassembly.


8)	Remove pillars and AID FCB.


9)	Microprocessor PCB is now exposed.  The EPROM I.C for programming SMARTPOUR is in position IC 11 - Eprom 1. The position is shown on the attached diagram.


10)	Before removing & replacing any I.C's the operator must be effectively earthed using the equipment supplied.  This is to remove static charges which could destroy the I.C's


11)	Remove EPROM 1 from the position shown & replace with the updated I.C as supplied. (NOTE: replacement I.C will fit into the socket with ease if the I.C's pins are first made parallel on each side of the chip).


12)	Replace all panels in reverse order making sure that all connectors are with mating sockets.


13)	Switch on SMARTPRINT and check through calibration procedure before using equipment for measurement.


14)	4 to 2OmA source required.


Calibrate in position 'C' on the multi-way HEXADECIMAL selector switch on the front panel.


REMOTE E-SLOPE.  SHARTPOUR


SECTION 10


PROCEDURE FOR SETTING 'E'- SLOPE CONTROL


These instructions relate to a remote E - Slope control setting on a vernier indication.


1)	Switch power on to Smartpour and allow to stabilise


2)	By means of Allen screwdriver unlock vernier knob.


3)	Remove vernier from potentiometer


4)	Target head on to calibrated heat source at a typical temperature e.g. 1350 degrees C.


5)	Rotate potentiometer spindle until display shows 1350


6)	Turn vernier adjustment until reading is at a reference level to 1350 e.g. '5'


7)	Insert vernier control on potentiometer.  Ensure control is flush with front panel & index spigot is located.


8)	Lock spindle to potentiometer spindle.





