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�
#$K INTRODUCTION


Thrust Curve Manager (also called TCM) is designed to create and maintain thrust curve databases for the program ALTICALC.EXE.  There is no limit on motor size and power, and no limit to the number of databases you can create. There is a practical limit of 500 curves per database. Since only one curve at a time is loaded, database files are protected from changes until you manually add or replace the curve.  





TCM is simple to use.  The default motor database is MASTER.MOT (same as in Alticalc).  You can load other databases using the FILE menu. The first curve in the database is displayed.  Press "Next" to page through the database.





TCM has gone through a major rewite for version 4.0, and now includes many new features. Most notably, the format for the ‘.MOT’ files is much bigger and more complex, and thus is not compatible with older versions of TCM. 











�
#$K MOTOR WIZARD


 TCM includes a program specifically for creating new thrust curve records, called MOTWIZ.EXE.  You can still use TCM to make records (it is even easier, if a similar curve already exists, it can be copied)





The Wizard follows the current trend of Win95 programs for doing simple tasks; a series of screens joined by Next and Back buttons, with a Finish button to complete the task. You can back up and re-enter information if you forget something before pressing Finish.





The first screen allows you to choose an alternate motor file in which to place the new record. All new records are placed at the end of the file.





The second screen contains input boxes for the info that must be entered to make a thrust curve record. You have to fill in each and every box on this page. A combo box holds the list of manufacturers so you can be sure to enter a name identical to those already in the database. If the manufacturer you want is not in the combo box, just type it in.





The third screen has a multitude of input boxes for all the optional data that can be stored with a thrust curve record.





Screen four gives you 4 choices for approximating the shape of your new thrust curve. The shape you select will be stretched to equal the parameters entered in screen one. It is not perfect, but it will start you out with a good approximate shape that can be tweaked.





Screen five contains final instructions and enables the Finish button. Click this to complete the record and enter it at the end of the database.





After exiting the Wizard, you will want to examine the record with TCM and make any changes needed. Remember, it will be the last curve. Chances are the total impulse figures are not correct, and the shape of the thrust curve will have to be adjusted to match the test data. See Controls CONTROLS











�
#$K MOTOR DESIGNATIONS


For purposes that this program is used for, it is a good idea to stick with NAR motor designations without delay figures. Delays usually do not effect the output of a motor so there is no point in complicating your database by having 3 or 4 thrust curves which are identical except for the delay.  If necessary, you could use another designation system such as the "KS" type, but the NAR system is nearly universal so I would stick with it.





There is nothing to prevent you from having several motors with the same designation.





The Manufacturer name can be any format you like, but Alticalc uses the exact wording of the current MASTER.MOT file to load the 3-letter codes into the Motor combo box. If you use different names not known by Alticalc, the first 3-letters of the manufacturer will be used.








�
#$K CONTROLS


The motor designation and manufacturer appear in the top left corner. These are in text boxes even though you can't see an outline. If you click on the text, the box will appear.





To manipulate a curve, click on one of the data points in the graph area or type the number into the Data Point box. The circle will light up in red. The actual figures for this data point are in the text boxes at the top right.  You can change these values by typing or by clicking the arrow buttons for small incremental changes. Note that you cannot move a data point earlier or later in time than it's neighbors, nor can any but the last data point equal zero Newtons.  The last data point cannot be raised above zero, but can be moved in time.





Those of you who love to point, click, and drag can do this with data points, but be advised, it is rather awkward.  To drag a data point,  hold down the SHIFT key, click on the data point, and then drag.  The same constraints about data point values apply.





Below the Data Point box are buttons for inserting or deleting data points (maximum of 20, minimum of 2). Clicking INS will add a data point just after the one selected. Clicking DEL will remove the current data point. Warning: there is no way to get a data point back after deleting except by redisplaying the entire curve.





Enter the values for fuel weight, total weight, manufacturer name, and any comments in the text boxes provided.  If this is a new curve, don't forget the motor designation at the top left corner, either. TCM won't let you save a curve without the values needed by Alticalc.





If you don't like how your modifications are turning out, just press Next and Prev and the curve will be redisplayed intact (assuming that you wrote it to the file).  When the curve is just how you want it, press Add to add it to the end of the database file, or Replace to write over the current record number.





A Tab Bar now separates various sections of TCM. Just click on the tab to bring the part of the program you want to see into view. Curve displays the curve and entry area for data points. Data displays all the motor info stored in a record. List is a sortable grid of all the motors in the database. Click on one of the labels at the top of the column to sort by that column. Click on the label Rec# to reload and restore the grid. 








�
#$K OPTIONS MENU


Under the "Options" menu you will find Manager which allows you to manipulate the current .MOT file by deleting thrust curves, saving them to another file, or loading them in from another file.  Select the records you want to change by clicking on them. If you drag the mouse you can select more than one. Hold down the SHIFT key to select a block of records, or hold the CTRL key to select several records in different spots.  After the selections are complete, pressing Delete will remove them from the current file. Pressing Copy Out will create a new .MOT file with the selected records in it. Copy In will show you another .MOT file, allowing you to select records for adding to the current file.





The Motor Wizard WIZ a is dedicated entry program for creating new thrust curves It will do almost everything for you if you provide it the right information. You’ll have to edit the final thrust curve shape with TCM to get the exact shape you want.





After adding or deleting records in the database, it is a good idea to sort it.  Choose the "Options" menu, then Sort and you will be given a choice of sort options. Remember that changing the sort order of a motor database might effect any altitude simulations you've made with Alticalc.





Measure in allows you to enter data in either Newtons & kilograms, or in pounds. TCM always saves thrust curves in Metric, so this is used for display purposes only (Alticalc will only display thrust curves in metric).





Grid Lines should be checked if you wish to have a horizontal and vertical grid to help you line up the data points.








�
#$K IMPORTING THRUST DATA


You might have access to thrust curve data generated by a motor test stand or internal ballistics simulator.  If so, you could create a database of actual test data for use with Alticalc. If the test data is in one of the supported formats, or if you can convert it, this data can be imported into the program. Both pounds and Newtons are allowed.





The raw data formats are:


	Comma delimited:	seconds,thrust


	Space delimited:	seconds thrust


	Separate lines:	seconds


				thrust





Only time and thrust data can be in these raw files, so you will have to manually type things like weight and motor designation. Leading negative data pairs should be removed. Note that the last newtons data point must be a zero or less to mark the end of thrust.  If the raw file contains 20 or fewer data pairs, they will be input as supplied.  If there are more than 20 data points (a test stand can generate about 1000 per second) they will be averaged into 20 zones to make a usable thrust curve. Burn time and peak thrust will be preserved. After importing, the raw curve can be finessed and saved like any other record.





If you have a Cambridge Group IAX-95 integrating accelerometer, your can convert the files downloaded with IAX95.EXE directly into thrust curves. You'll need the liftoff weight of the rocket & motor, and the fuel weight. You can then simulate the recorded flight with Alticalc using the resulting thrust curve. By adjusting the Cd in the simulation, you'll be able to match the recorded altitude.





If you've been using another altitude simulation program such as ALT4, RASP.C or RSIM.EXE, you can import motor files from that program into TCM.  ALT4 and RSIM store motors in separate files so you can choose the ones you want and add them to the current database. Check the motor designation, manufacturer, and comments after importing to make certain they were imported correctly.





The file RASP.ENG holds multiple motors and will be copied into a database all it's own. Some systems, notably UNIX, might store this file without the standard DOS end-of-line character. If you downloaded RASP.ENG from the Internet, you may get an error if you try to import it. No problem; go out to the DOS prompt. Execute the EDIT program and call up RASP.ENG.  When you save the file, EDIT will restore the proper end-of-line characters and you can then use TCM to import RASP.ENG


 


The Tripoli Rocketry Association Motor Testing Committee utilizes the DAP test stand package created by Energon Systems. TMT has made available PRN files on their Web page, and these can be imported into Winroc. Because of this it is possible to run Alticalc simulations using a real thrust curve.








�
#$K DESIGNING THRUST CURVES


Motor designations are created by manufacturers not only to define the power of a motor, but to uniquely identify that particular motor. This is the reason that some motor designations have an average impulse number that doesn't quite match reality.  Because of this, TCM not only displays the calculated Total and Average impulse, but a calculated NAR motor designation. Note: valid only up to motor size "Z."  Actual performance of a given motor can vary from the published specs as much as 25%.  





The ‘percentage’ method of describing motors is becomming more popular, so this designation will be calculated, too. For instance, a 1% J motor has a total impulse at the bottom of the J range, near 640 newton-seconds. A 100% J motor is near the top of the J range, close to 1280 newton-seconds.





The only parameters you need to make a usable curve are peak thrust and total impulse.  Divide the total impulse by the average (in the motor designation). This gives you the burn time. If an exact average impulse is published then use that instead of the designation.





Use the Motor Wizard to create the basic record for a new thrust curve, then edit the shape of the curve with TCM to get the exact total impulse and shape you want.








�
#$K SOURCES FOR THRUST CURVES


The thrust curves included in this program came from many sources. The ultimate source for the best thrust curve data is those organizations that test and certify motors for sale. The National Association of Rocketry and Tripoli Rocketry Association maintain continuous testing programs. Since this data is generated under strict test conditions, it is by far the most accurate available.  Both organizations have published their test results on the World Wide Web:





http://www.nar.org





http://www.tripoli.org





Another source for data is the manufacturers themselves. Nearly every motor sold includes a data sheet with more than enough information to generate a thrust curve record for it. Unfortunatly, the manufacturer’s data nearly always overestimates the performance of their motors. This is clearly shown by comparing actual test data with the manufacturer’s data sheets. However, the manufacturer’s data is usually accurate enough for a rocket altitude estimate. The best list of Web links to manufacturers is available at:





http://www.rocketryonline.com





Last but certainly not least, some data for this program has come from the rocketeers themselves. Many have sent me their data sheets and accelerometer curves.  This group effort is the main reason I give this motor file freely to the rocket community.





New motors are being brought to market all the time and I will attempt to include the latest additions when data becomes available. Feel free to send me any data you've collected so I can include them in future releases of these programs.





Please remember that MOT files created with Winroc 4.0 are not compatible with the older versions of Winroc, and vis-versa.





Every few months an updated motor file will be created. The latest motor file is available on the Internet at the following anonymous ftp sites:





ftp://sunsite.unc.edu/pub/archives/rec.models.rockets/Winroc





ftp://ftp.netcom.com/pub/st/stevedr/Winroc





 


�
#$K COMPATIBILITY


WINROC 4.0 is compiled using Visual Basic 5.0 Pro and is for 32 bit operating systems only. It is only intended for use with Windows 95 and Windows NT 4.0.





Files created using Winroc 4.0 are not compatible with files from earlier versions of Winroc, and vis-versa. Conversion programs are included with the full release of v4.0





WINROC programs use only standard fonts that are included with Windows, such as MS Sans Serif, MS Serif, Courier, and WingDings.





�
#$K ERRORS


One error with the Winroc series of programs is so common and persistant, that I’ve decided to add a help file section on it.





The Print Window menu selection generates some unexpected results. The Visual Basic command used for sending a screen to the printer is called PrintForm. It has had various problems ever since v3.0 when I first used it. The screens are sometimes missing parts, sometimes invisible parts become visible, sometimes the wrong graphs are printed, the list goes on and on. At various times, Microsoft has proposed fixes which usually involve about 2 pages of DLL calls instead of fixing the bug in VB. I know it is present in VB versions 3.0, 3.0 Pro, and 4.0 Pro. It has not yet been reported in version 5.0 so there is still hope.





I also know that use of an HP Laserjet or Deskjet printer sometimes causes unexpected results when printing the window.





Here is the workaround in case you run into this bug:





1. Set up the screen the way you’d like it to appear on paper.


2. Press ALT-PrintScreen. This copies the window to the clipboard.


3. Go to Paint or another graphics program like Corel or Picture Publisher.


4. Select Edit, then Paste in the menu bar. You should get an image of your window


	in your graphics workspace.


5. Print the image using the graphics program.





This method will work with ANY Windows program.





In TCM, if you overlay the program with another window, such as Motor Wizard, the current thrust curve may disappear when you return. Just click anywhere on the graph area and it will return.








�
#$K SHAREWARE NOTICE


The WINROC package is available as shareware from various Internet sites. You may test this software free for 30 days. If you find the programs useful, please encourage my future work by supporting the shareware concept. Send a personal check for $20.00 to the address below. If you are outside the USA, I suggest using an International Money Order in US funds for payment. 





One payment of the fee covers the entire Winroc suite. In exchange, you'll receive versions of the software that leave out that annoying shareware notice. Don't you just hate those? Your name will be added to a list of people to be notified if any updates become available.





This information is current as of June 1, 1998:


	Stephen D. Roberson


	P. O. Box 238


	Mesa, AZ 85211-0238


	stevedr@netcom.com


	NAR #53741 - Tripoli #1158





IMPORTANT: Please include your name and address with your payment (you’d be surprised how many forget). Also include a valid email address so I can communicate with you and send updates if necessary.





Feel free to contact me if you have any comments, suggestions, or problems.





CDROM: Winroc 4.0 will be distributed on CD-ROM. If you cannot use this format please let me know. Arrangements will be made to send the program on floppy disks.





UPGRADES: My typical upgrade policy has been, send me your old disks and I will send you the latest version for free. The cost of postage and media has forced me to ask for donations when you upgrade. A donation of $5.00 is suggested but not required.  Email upgrades are a definite possibility and cost nothing. Ask for details.





DISCLAIMER


As usual, anything that goes wrong is your own damn fault, so don't try to blame me.  Have fun with this program, but don't bet your life, or anyone else's, on what it says.





Any trademarked, patented, or copyrighted products mentioned in this package belong fully and completely to their respective owners.





THRUSTCV is Copyright (c)1998 by Stephen D. Roberson. All rights are reserved. I worked many long hours writing this and I'm entitled to every penny, so please don't pirate this software.  You may find me looking over your shoulder at your next rocket launch!





Motor database files, such as MASTER.MOT, may be adjusted, added to, and freely exchanged for non commercial purposes.
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