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�
#$K How to use CPCALC


The first thing to know about CPCALC is that the main window works somewhat like hypertext. Some of the text labels will display a message box with a definition. The mouse pointer changes shape when over one of these labels.





Displayed in the main window is a "blueprint" for an idealized rocket.  Just fill in the blanks and press the CALCBUTTONS button. You can use any measuring system you want; inches, millimeters, or cubits for that matter. Just make sure that all the figures use the same system.





Your rocket does not have to look exactly like the blueprint, either.  Use the Settings menu the alter the design of your rocket.  CPCALC will attempt to shape the blueprint to look like your rocket, adding adapters and boat tail as required, but the actual equations used stay the same.





If you forget to enter a required value, CPCALC will prompt you for it.





In the lower left corner are boxes that display the CP values found for each individual part of your rocket. Click these labels for more info.





At the lower right is the idealized blueprint for fins.  Again, don't let the blueprint fool you into thinking that your fins must be this shape.  The equations work equally well for triangles, trapezoids, rectangles, or whatever.  If your fins are a complex shape,  you can estimate by designing a simple shape with the same area.





If your rocket has more parts than are displayed on the blueprint, such as a two-stage bird (with two sets of fins), you can still get the complete CP.  First, calculate for the upper stage. After all, it does have to fly on it's own! When you have that value, click the check box labeled Include Last, then turn off the nose cone. Enter the values for the booster's fins. Remember to measure the fin distance from the tip of the upper stage nose cone. Press CALC and you will have your answer.  Don't forget to turn off the "Include Last" option afterward because it will skew all your later calculations.








�
#$K Menus


The File menu allows you to save and reload any set of CP values you want. CPCALC used the standard Open and Save As dialog boxes. Print Window will send an image of the current display to the printer.





There are two formats of file that can be opened; the original ".CPC" files, and version 2 ".CP2" files. You can load your old files and save them in the new format.





The Options menu will allow you to Calculate or clear the blueprint.





The Settings menu contains selections for changing the design of your rocket. For instance, if you select a boat tail, the blueprint will be changed to include a picture of a boat tail and the input boxes required to define it for the equations This is where you change the shape or the nosecone and fins.





The Help menu, which you have already found, will tell you more about CPCALC, the Barrowman equations, and me than you probably want to know.








�
#$K Buttons





CALC is the button that executes the equations. If you have left out a required field, you will be prompted to enter it.





There used to be more buttons, but these have been moved to the menus to clean up the main window.








�
#$K The Barrowman Equations


The equations used by CPCALC were originally developed by Jim Barrowman in the mid-1960s.  I first encountered them many years ago in my first Handbook of Model Rocketry by G. Harry Stine. Later I encountered them again in the definitive article written by John Pursley in the February 1990 edition of American Spacemodeling. This program follows the Barrowman equations as listed in that article (including the corrections published in the following issue).





Barrowman makes some assumptions about your rockets: that there will be little or no angle of attack, the speed less is than 1/2 Mach, and a generally long, symmetrical shape.





Each kind of rocket part has an equation for calculating the CP of the part and another for calculating the aerodynamic force on the part.  The figures for each part are then integrated together to get the total model CP. The nice thing is that you can include as many parts as you want.  Complex models with more than one body tube size or many sets of fins are no harder to calculate than the classic rocket shape. CPCALC makes it easy to do this.





You don't have to wait until a rocket is built before calculating the CP. In fact it is a good idea to figure the CP during the design phase. You might find your design needs larger fins in order to be made stable.





Highpower rockets should have the CP permanently marked on them.  This will make it easy to perform a quick balance check before every launch. I also mark the "cardboard cutout" CP on my rockets (which is usually a calibre or two ahead of the Barrowman CP). Since Barrowman represents the ideal CP at zero degrees angle of attack, and the cutout represents a worst-case 90 degree angle of attack, you can see the entire dynamic range of your CP position. If the balance point is slightly ahead of the cutout CP your rocket will probably fly OK.





As rockets become heavier and more complex it is imperative that you know that your bird is stable. Highpower rockets can be dangerous. It is up to you, the builder, to make sure that all of your rockets will fly.  The time it takes to figure a CP and mark it on the rocket is trivial when compared to the cost of the rocket, or the damages it could cause.  We all owe a debt of thanks to Jim Barrowman for making it so easy for us.








�
#$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.





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.











�
#$K Shareware info


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 complete 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.





CPCALC 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!
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