SMARTDIP OPERATING INSTRUCTIONS





1. Preparation for use.


Your instrument may have been delivered with the dipping arm set in a position which is best for transit. Using the Allen Key provided slacken the clamp-in screws and turn the dipping arm to the required position: Tighten the screws. Your instrument may be adjusted to enable the read-out to be seen when you are reaching up and over, say into a ladle, to carry out a measurement.


Using the Allen Key provided, slacken the dipping arm 'clamp-in' screws. Twist the dipping arm up to say 90 degrees from the normal 'square on' position and tighten the screws.


2. To test the system.


Press the 'ON' button in the handle: Ambient temperature should be displayed. If the horizontal middle segments of the 2 centre displays flash, the thermocouple is open circuit.


Check the plug-in connection or change the dip arm or Kwiktip probe. The decimal point flashing on all 4 display modules.  Indicates 'LOW VOLTAGE': Check that the batteries have been inserted correctly, change any low voltage batteries, or check the rechargeable battery pack voltage at the charger socket.


3. Taking a measurement.


Push the tip of the thermocouple into the molten metal to the required depth.


Press the 'ON' button for at least 3 seconds: The instrument will follow the temperature profile until the maximum is reached. Remove the thermocouple from the melt.


The instrument will automatically hold & display the Maximum temperature achieved.


15 seconds after the thermocouple temperature has dropped 200 Deg. Celsius below peak metal temperature, the instrument automatically switches itself off.


4. KWIKTIP 'K-90'


Kwiktip 'K-90' is a plug-in NiCr/NiAl Type 'K' expendable multidip thermocouple for Non-ferrous melts suitable for measurements in ladles, shanks or bale-out furnaces with relatively thin slag conditions.  To fit a Kwiktip thermocouple, push the bare leads into the socket at the hot end of the dip arm connector.


Correct polarity is ensured by the connector. Kwiktip is not designed for continuous or semi-continuous immersion: Immerse, allow the read out instrument to stabilise, remove from metal and immerse again later if  Kwiktip looks good physically. otherwise remove and fit a new tip.


Do not immerse beyond the ceramic insulation.


5. SMARTDIP ‘K’ fitted with a swaged dip arm.


A swaged Accutip thermocouple element usually fitted: Leads are I.E.C. colour coded:- Green +ve : White -ve.


To fit a replacement element remove Smartdip cover plate, disconnect thermocouple connections at the terminal block. unclamp the dip arm Allen screws and remove dip arm from instrument.


Fit a replacement dip arm, it available, and check Smartdip for ambient temperature reading.


Alternatively, unclamp the Allen screws at the hot end of dip arm, extract the used inner element and replace with a new one.


Fit the dip arm to Smartdip 'K' and cheek ambient temperature reading.


6. SMARTDIP 'K' with plug-in swaged dip arm.


A stereo socket fitted within the body of the instrument accepts a plug-in swaged dip arm which has a stereo jack plug fitted.


Ease the dip arm into the socket then use the Allen Key provided to mechanically clamp the arm to the body of the Smartdip 'K'.


7. SMARTDIP 'B', 'R' & 'S'.


Instruments have a dip arm with a dip tube connector to match the make and type of tip in use.  Most makes of connector are polarised to avoid reverse polarity occurring.  


'R' & 'S' CALIBRATION


+ve wire. Copper / Cupronic (Cu/CuNi) -usually has the larger diameter. -ve wire is Copper/No 11. alloy.


‘B' CALIBRATION 


uncompensated - both +ve & -ve wires are Copper.





Power supplies


Rechargeable Power System.  The standard system fitted is a 6 volt rechargeable battery pack. comprising 5 x AA size 1.2 volt cells soldered together in series and wired to a recessed socket in the side wall of the Smartdip.


An external plug-in charger powered from your single phase mains 220/24OV or 115V. 50/60Hz is usually provided to periodically recharge the pack.








Dry cells system. 


A drawer unit may be fitted to your Smartdip.  This drawer accommodates 4 x 'AA' size 1.5 volt cells.  It is recommend that MN1500 or equivalent alkaline cells be used to avoid the risk of corrosion, when other types of cell become discharged.


Alternatively, Rechargeable 'AA' size 1.2V cells may be fitted but have to be removed to be recharged.  Ensure that the batteries are fitted the correct way round: Batteries and holders have polarity marked on.





WARNING 


Where the dipping arm position is regularly adjusted in relation to the read-out display. please ensure that the arm is not rotated in the same direction on each adjustment, otherwise the thermocouple leads will twist and eventually short out.  








RE-CHARGEABLE BATTERIES FOR SMARTDIP PYROMETER





The following points should be observed when fitting new Battery Packs to Smartdip Pyrometer:-





1)	The cells in the battery pack are Nical Cadmium.





2)	When supplied they have no charge: They should be charged before use.





3)	Observe Polarity: Red is positive & black is negative.





4)	The charge capacity of the cells in the battery pack is 400 mAH.





This means that from discharge the product of current in milliamps and time in hours must not exceed 400 to the fully charged condition. e.g. 40 mA for 10 Hours or 80 mA for 5 Hours etc. Excess charging can damage the cells.


Northern Instruments Smartdip Charger is current controlled and is designed to charge Smartdip battery packs at 4OmA.








DOWNLOADING DATA TO THE SMARTDIP PROGRAM





WINDOWS VERSION 2.0





1. System Requirements.


IBM 386 or higher personal computer with MS DOS 3.3 or higher and MS Windows 3.1, 95, 98 or NT. A hard disk of 1Mb is preferable but not necessary as the program can be run from the floppy disk drive.


2. Windows Installation.


For installation on a hard disk insert 3.5” program disk in to floppy drive. In file manager for windows 3.1 select run and type A:\install then enter and follow the screen instructions. At start menu for windows 95 or 98 select run and type A:\install then enter and follow the screen instructions. 


3. Starting The Download Program.


For Windows 3.1 users select the NI icon in the Smart window. For windows 95, 98 and NT users run the program through the start menu or the NI icon. The Smartdip Interface window will now be displayed. 


With the mouse operated screen arrow point to the indicator for your preferred com port no. and single click with the left mouse button. 


Ensure the download lead is attached to your selected PC serial port (Com 1,2,3 or 4) and the Smartdip instrument is switched on.


4. Menu Function Buttons.


The main menu contains the following mouse operated function buttons. In all cases the Smartdip instrument must be connected to your PC and switched on.


READ - When pressed this will search the Smartdip instrument memory for readings and list them to the 	“notepad” area of the screen. Readings are in the format of time, date and temperature recorded.


In addition the Smartdip microchip serial number, time, date and temperature unit scale i.e. Degree Celsius (C) or Fahrenheit (F), is listed in the respective display boxes.


SET TIME - When pressed the current time and date on your PC is set as the current time and date on the internal Smartdip clock.


CLEAR NOTEPAD - When pressed any data listed in the “notepad” area is deleted.


CLEAR MEMORY - When pressed the data stored on the Smartdip unit is deleted. A secondary window asking for confirmation is displayed before the deletion can proceed.


If you leave your mouse operated screen arrow pointer over a function button or display box for a few seconds a brief function description will appear as a reminder.


5. Result Notepad.


The menu function buttons above are arranged around the result notepad area where readings are listed when the Read button is pressed. Below the notepad area one of the following comments will be displayed:-


“Power up Smartdip, then click Read button” - is displayed before a reading is downloaded.


“No reply from Smartdip” - is displayed when the Smartdip unit is not connected to the PC on the designated serial port and switched on.


“X Records Found” - is displayed as readings are downloaded and displayed in the notepad area. The “X” will be an actual number which counts from 1 to the total number of readings stored as they appear in chronological order on the notepad. This downloaded total number is then held when the count stops. If the read button is pressed a second time, the readings will be downloaded and displayed once more below the first downloaded records but the count will start from 1 again.


“Smartdip Memory is Empty”- is displayed when the Clear Memory button has been pressed or when a Smartdip unit with no readings stored is connected to the PC and the Read button pressed.


“Searching for Data, Please Wait...”- is displayed when the recover memory option is selected {see below} followed by the Read button being pressed. 


The whole notepad area can be used for adding titles, notes and comments as well as for editing individual items of data. For Windows 95/98/NT users, the right hand mouse button when depressed will bring up a text edit menu to select, copy, cut, paste and delete data. An undu function will restore to before the last command. 


6. Drop Down Menus.


Options. Under this menu, an option can be chosen to have the date downloaded with the day then month or the month then day. With the left hand mouse button, pick the “Options” drop down menu with the mouse operated screen pointer. A tick  will indicate the existing default date format. If different, highlight your preferred order and click once with the left mouse button. The next data downloaded will follow this chosen format.





Smartdip Memory. Under this menu, an option can be chosen to extract data from a Smartdip instrument after the memory has been cleared. {Only available with Smartdip 2 or upgraded models}


With the left hand mouse button, pick the “Smartdip Memory” drop down menu with the screen pointer. Highlight this option and click once with the left mouse button. The Read button should then be pressed with the Smartdip connected and switched on. The message “Searching for Data, Please Wait...” will appear below the notepad area until the restored data is listed which will take about 5 minutes. If the last batch of readings did not fill the whole Smartdip memory then the latest previous readings will also be restored. These can be deleted in the notepad screen.


Edit. Under this menu the following options can be chosen with the screen pointer:-


	Select All: will select/highlight all the data in the notepad area. 	  


	Copy to Clipboard: will copy any data selected/highlighted in the notepad area to the clipboard. This data 	can then be simply pasted into windows compatible programs for further manipulation. e.g. Lotus 123 spreadsheet program for production of graphs. 


	Set Character Font: will bring up an edit box to allow the font type, style, size and colour of all data in the 	notepad area to be changed. The default selection is restored every time the program is closed and restarted.


File. Under this menu the following options can be chosen with the screen pointer:-


	Save As: will bring up an edit box to allow all the data in the notepad area to be saved as a text file with a 	browser to choose a selected location on your PC {or network if connected to one}. The default file is sd.txt


	which can be changed in the edit box.


	Printer Setup: will bring up an edit box to allow the default printer and its properties to be selected.


	Print Results: will print all the data in the notepad area in a single column to the default printer. 


	Print 2 Columns: will print all the data in the notepad area in 2 columns to the default printer. 	


	Print 3 Columns: will print all the data in the notepad area in 3 columns to the default printer. 	 		





MS DOS VERSION 1.3





1. System requirements.


IBM 286, 386 or 486 personal computer with MS DOS 3.3 or higher.


A hard disk of 1Mb is preferable but not necessary as the program can be run from the disk drive.


2. Dos installation.


For installation on a hard disk insert 3.5” program disk in to floppy drive. At hard disk prompt C: type


A:\install then enter and follow the screen instructions.


3. Starting the download program.


For Dos users the program is started by typing “smart" at the C: prompt in the root directory. 


4. Menu functions.


The main menu contains the following functions:


1)	C - Clear Smartdip memory


2)	L - List stored measurements to screen


3) 	P - Print stored measurements


4)	F - Save stored measurements to file


5)	S - Set Smartdip clock


6)	D - Display current time from Smartdip clock


7)	G - Change system settings


8)  	N - Smartdip serial numbers


Ensure the download lead is attached to your Serial Port (Com 1 or 2) and the Smartdip instrument which should also be switched on before running the individual menu functions.


To select a function, press the appropriate key button. The Escape button terminates the program. 


1) Clear Smartdip memory.


This function deletes all measurements in the Smartdip memory and has to be confirmed by the operator.


NOTE:	If the memory is cleared, all the data is lost.


2) Lists stored measurements to screen.


This function lists all data stored in Smartdip memory on to the, computer screen.Details listed are:-


- time of measurement	- date of measurement	- temperature in degree Celsius or Fahrenheit


3) Print stored measurements.


This function prints the stored measurement details. Printer must be connected to the parallel interface LTP1 of your computer.


4) Save stored measurements to file


This function is your interface to your quality management computer system. If a file has to be created in the same directory, e.g. C:\SMART, just insert the desired file name. If the file has to be created in a different path, use the backspace key for deleting the current path. If you name an existing file with a path, the program will ask you to confirm the overwriting of this file. Data will be saved in ASCII-format.


5) Set Smartdip clock.


This function is used to change the clock to local time. The required and separately confirmed details are:-


-hours 	-minutes		-date	-month	 -year


After the last confirmation the new settings will be stored.


6) Display current time of Smartdip clock.


This function is to check the time of the Smartdip clock.


7) Change system settings.


To change the system settings a sub-menu with the following functions is opened:


	a)	D	Change date separator 			e)	F	Set default values


	b)	L	Change list separator			f)	R	Restore values from file


	c)	T	Change time separator			g)	S	Save current values to file


	d)	C	Smartdip is connected to (e.g.) COM1


To select a function, press the appropriate key button. The Escape button terminates the program.


	a) Change date separator


	The default date separator is "/". The date will - be shown like "Ol/07194". As a separator any ASCII-sign 	higher 32 can be used. 


	b) Change list separator


	The default list separator is     (Space, ASCII-sign 32).


	c) Change time separator


	The default time separator is ":".  The time will be shown like 10:31.


	d) Smartdip connected to (e.g.) COM1


	The Smartdip has to be connected to a serial interface.  If a mouse is installed on your computer, it is useful 		to install a second interface card.  Make sure that this second interface is named in your BIOS.  This way. 			your mouse can run on COM1 and the Smartdip connection is installed on COM2.  Alternatively, plugs must 		be changed each time you wish to change function. If you want to simulate Smartdip, press "0'.  While 			reading the information, pressing the key "E" will simulate an error.


	e) Set default values


	Set all settings on the default values f) Restore values from file. If a file with the system settings exists, those 	settings are restored.


	g) Save current values to file


	This function saves the current system settings to a file.  This way, two different settings e.g. two Smartdips 	can be controlled by the same computer - one with the default setting, the second with a modified setting.


8) Smartdip serial number.


By running this function a sub-menu will be shown:


	a)	D - Display current serial number


	b)	C - Change current serial number


	c)	A - Display all serial numbers and descriptions


	d)	E - Erase one serial number and description


	Select one function or return to the main-menu by the Escape-key.


	a) Display current serial number


	Displays the permanent serial number and the description.


	b) Change current serial number


	Changes the description of the serial number.  A 43 character record can be indicated.


	c) Display all serial numbers and descriptions


	If different Smartdips are installed, their serial numbers and descriptions will be shown.


	d) Erase one serial number and description


	This function is only usable, if more than one Smartdip is installed.





NOTE.  A change or deletion of serial number can affect copyright. The pin identity of the communication cable is as follows: Pin 2: transmit	Pin 3: receive  	Pin 5: ground	The following pins have to be linked: 4 - 6, 7 - 8








FAULT FINDING





�
Display�
Fault�
Action


�
�
1.�
" .... " (Flashing)�
Low battery or change battery pack.


�
Recharge with Smartdip charger.�
�
2.�
None.�
Battery failure or ON/OFF switch faulty or its wiring broken.


�
As 'l' above or replace switch or repair wiring.


�
�
3.�
Erratic readings.�
Input open circuit or intermittent.                   �
Disconnect dip arms and short across input terminals. Display should read ambient temperature, except for Smartdip 'B' which will display"--" indicating off-scale - bottom scale is +300 deg.C (+570 deg.F).


It item 3 checks are O.K.  then fault is in dip arm.


�
�
3a.�
�
�
Continuity checks:-


i) + ve to + ve should read about 3 ohms.


ii) - ve to -ve should read about 3 ohms.


iii) With hot junction .shorted out - plug-in a good tip. +ve to -ve lead should be about 5 ohms.		lead should be about 5 ohms.	plug-in a good tip. +ve to -ve 		lead should be about 5 ohms.


�
�
4.�
Erratic on tip�
Low insulation to '-' wires immersion.�
Disconnect arm. Carry out high in dip. voltage arm insulation check + to - wires:- should be more than 20 Megohms. 


+ve to case - Open Circuit.


~ve to case - Open Circuit.


�
�
5.�
Negative readings.�
Connections reversed. and“ - - “ (Steady)�
Check at receptacle (-thick wire +ve) at instrument terminals also, if necessary, in amplifier compartment at connector and circuit board input.


�
�
6.


�
“ - - “ (Steady)�
Off scale�
e.g. Type 'B' at ambient temperature.�
�
7.�
“ - - " (Flashing)�
Input open circuit�
Disconnect arm: Short out input terminals as at '3' & '3a' above. If necessary, check within amplifier compartment as at '5' above.


�
�
8.�
e.g. “1273” (Flashing)�
Broken thermocouple: Last reading held.�
Replace or repair thermocouple�
�



	


SMARTDIP SPECIFICATION





THERMOCOUPLE RANGES:-





SMARTDIP ’B' 		300     	to  	1820  deg. CELSIUS  	 for  Pt 30% Rh / Pt 6% Rh. , Type 'B'


or      			570     	to  	310    deg. FAHRENHEIT for  Pt 30% Rh / Pt 6% Rh. , Type 'B'





SMARTDIP ’K'      	0        	to  	1372  deg. CELSIUS         for NiCr / NiAl.  Type 'K'


or       			0         	to  	2500  deg. FAHRENHEIT for NiCr / NiAl.  Type 'K'





SMARTDIP ’N'		0	to      	1300  deg. CELSIUS	for NiCrSi / NiSi. , Type 'N'


or			0	to	2400  deg. FAHRENHEIT	for NiCrSi / NiSi. , Type 'N'





SMARTDIP 'R'		0	to	1768  deg. CELSIUS	for Pt l3% Rh / Pt. , Type ‘R’	 


or			0	to	3214  deg. FAHRENHEIT	for Pt l3% Rh / Pt. , Type ‘R’


	


SMARTDIP ’S'		0	to	1768  deg. CELSIUS	for Pt l0% Rh / Pt. , Type ‘S’


or			0	to	3214  deg. FAHRENHEIT	for Pt l0% Rh / Pt. , Type ‘S’





AUTOMATIC COLD JUNCTION COMPENSATION.





CALIBRATION:- 	ITS 90 ( BS4937: DIN 43 710 ) - STANDARD.


	other calibrations on request; e.g. IPTS '68 or IPTS '48


ACCURACY:-           +/- 0.1% of reading + 1 Degree C or F





RESOLUTION:-     0.1 deg.  up to 200, then 1 Degree C or F





AMBIENT TEMPERATURE RANGE:-   	0 to 45 deg. C ( 32 to 113 deg. F )





POWER SUPPLY:-	6 volt rechargeable battery pack as standard,


	(If battery holder fitted, 5 x MN1500 or AA Rechargeable cells.)


STANDARD FEATURES:- Built-in real time clock/calendar


	   Storage capacity  of 681 temperature readings for batch downloading to a PC.


	   Automatic indication when data storage full. 


	   Automatic overflow that ensures the latest 681 readings are retained.


	   Display:- 10mm bright green LED.


	   Standard dip arm:- 16mm x 1.25 metres steel with 30 degree bend and connector.


	  Single switch peak temperature search operation with automatic hold time delay and 		  switch off.


	  Low battery voltage... display shows 4 decimal points flashing.


	  Broken thermocouple... Display shows “- -” flashing.


	  Broken thermocouple during a measurement... Display shows latest measured value 	 	  flashing. 


	  Off scale e.g. Type 'B' at ambient temperature... Display shows “- -” steady


	  Reversed input... Display counts down to  -60 then changes to “- -” steady


PROGRAM:-	  Download program for use on IBM clone type personal computers with Microsoft operating system and windows  versions 3.1, 95, 98 or NT. Installation disk provided on single 3.5” floppy disk .


	  Download lead consists of stereo jack plug to Smartdip and 9 or 25 din serial port 		  (com) connector to PC.


OPTIONS:-	  10mm bright green or red LED display.  


	  Longer or shorter dip arm or 20mm diameter dip arm .


			    Socket for disposable plug-in type ‘K’ swaged dip arms.


			    Battery charger:- external plug-in 40mA stabilised current - 220/240 or 115 volts ac





Optional Features





STATION NUMBER





This feature enables the point of measurement to be identified. Up to a maximum of eight (8) stations may be selected.





Operational Procedure





With Smartdip Input/Output program already installed in the allocated computer, connect Smartdip and with Smartdip energised set the number of stations to the required value.





Before taking a measurement press the ‘Start Measurement Program’/’ON’ button, usually red; A station number will be displayed.





To change this number press the button on top of the handle, usually black, which steps forward one digit for each pressing.





When you reach the required Station No. go-ahead with the dip temperature measurement.





On completion of the measurement and withdrawal for the melt, the black button may be pressed to reset the displayed reading, enabling rapid preparation for the next measurement.





If you have set the number of stations to One (1) from the computer, on pressing the ‘Start/On’ button, your Smartdip will not display Station No. but immediately display temperature.





SEQUENCE LIGHTS





Green:	Thermocouple O.K. ready to dip.


Amber:	Temperature Rising.


Red:	Plateau Reached, remove from molten metal
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