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                             Purpose 
 
 

The NHRC needed a plan that would conform to  
             requirements of NASA JSC  
 

         - Hazard Analysis 
         - RSO Training 
         - Safety Checklist use for all rockets 
 
 

-Checklists are provided to insure individual systems are not overlooked during safety checks.  
 
-They are broken into several parts to be done at different times during the launch process.  
       (RSO, LCO, SCO, PM) Each should be done in less than 30 seconds (unless further  
         considerations are needed with a particular item).  

 
 

            History 
 

 
       -The Hazard Analysis and Checklists were developed in house 
              - Based on many sources and members personal experience 
       
      - RSO training initially based on text from the NAR Safety Officer  
                Training Program1 

           But:  
              - We were unable to accomplish all the SOT tasks at our field 
              - SOT procedures cumbersome to use on a regular basis 
              - Specific new items have come to light over time 
                 -  Preventative measures added to NHRC Hazard Analysis  
    
       -Basic training evolved to be based on the Hazard Analysis 
 
       -Developed a simplified Checklist Quick Reference and Study guide  
            -Includes all items in the HA and other sources. 
            -Keep it simple - by removing verbiage to encourage use in the field  
                 while providing a comprehensive review of critical elements. 
 
       -Include many ‘technique only’ items that rocketeers will find helpful                     

                                                                             from a safety and reliability standpoint 
 
 
 
1.  S. Lubliner, "NAR Safety Officer Training Program", 10 February 2000 
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                                                                            Introduction:  
 
Model rocketry was created in the late 1950's as a means by which non-professional individuals could build and fly 
their own rocket powered models.  The hobby was structured to safely pursue an activity that has a potential for 
personal injury and property damage.  The use of manufactured motors to minimize the mixing and handling of 
propellants was a major factor in model rocketry's safety success.  Safety procedures for the construction and 
operation of the models, based on aerospace industry practices, were another factor in this excellent safety record. 
 
This document has been tailored from the program provided by the National Association of Rocketry and includes 
information from several other sources, and field experience.  It augments those safety procedures with practical 
guidance for individuals experienced in model rocketry and familiar with high power rocketry.  
 
A system of easy to use field checklists have been added. These have intentionally been kept as simple as possible 
to encourage their use. More detailed information is available in the Checklist – Quick Reference Handbook / 
Study Guide, found in this document,  for initial training, periodic review, and to be used whenever safety might be 
improved by it’s use..  
 
 
                                                                   Objectives:  
  
 - Assist individuals in performing safety officer functions on a model rocket range,  
 - Educate sport rocketry participants by exposing them, with guidelines, to "real world" situations (i.e. Avoiding  
     mistakes others have already made!) .  
 
This guidance is based on experience, regulatory documents (e.g. FAA FAR Part 101), and codified practices (e.g. 
NFPA 1127). Local site specific requirements and NAR safety codes will also be addressed.   
 
The need to adhere to safety codes is further stipulated by the national organizations insurance carriers covering 
the flyer, the club, and landowner.  Conduct outside the safety codes are not insured. 
 
Note that regulatory or codified practices shall supersede guidance in this document if conflicts occur 
 
Program participants, when acting as Safety "Check In" Officers (SCO’s)  and Range Safety Officers (RSO’s), and 
instructing other sport rocketry participants will increase the level of safety awareness at our launches to continue 
our legacy of safety in the rocketry hobby.   
 

------------------------------------------------------------------------------------------ 
 
The Appendix contains items of local interest, general rocketry theory, and a complete hazard analysis. The  
preventative measures in the HA are included in the Checklist Study Guide.  
 
Persons completing this program will receive laminated cards indicating their status as trained in Safety "Check In" 
and Range Safety Officer functions for Model Rockets and High Power Model Rockets.  The club will maintain a 
roll of trained safety officers. 
 
This program should be reviewed periodically with updates passed on to Safety Officers and general membership. 
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                            Executive Summary 
 
Materials:  
  Two sided high power checklist (appendix page 1, 2) 
    This training guide 

 
Training for the Safety "Check In" Officers consists of   
  - Ground school covering basic rocketry theory, rocket safety checklists, safety rules and   
          codes, and local operating procedures.  
  - Range Safety Officer Candidates will furthermore be trained in overall range operations 
           and administration.   

 
The casual flier will find many tips and techniques that will enhance their enjoyment of model 
rocketry by making their flights more consistent and reliable.  
 
The Safety Check Officer may not be able to access all items for verification so it’s important that 
all rocketeers learn from these materials also. Safety begins with every flier!  

 
Three levels of safety officers are established for NHRC launches: 
 
1.Family Safety Officers are trained in the field for flying rockets utilizing up to “G” power.     
   Training for this level can be done by any Range Safety Officer and includes a discussion           
   of local flying procedures, the NAR safety code, and use of  the condensed checklist found  
   on page 14. 
 
2. Safety Check Officers are trained in the classroom environment to include a complete    
   discussion of safety check-in and range safety procedures, all safety codes, and the use of the  
   approved high power checklist. 
 
3. Range Safety Officers will be appointed by club officers for each launch (several members may  
    split duties during any one launch). These members will be selected from the pool of trained  
    RSO’s with emphasis on field experience. The RSO will be responsible to insure all range duties  
    are covered as described on page 14. 
 
Range Operations can be divided into two categories. 
 
1. Sport Launches for motors up to “F” power allow families to set up their own launch equipment, do 

the safety check, and launch their own rockets while complying with all of the range officer duties 
listed on the checklist. “G” powered rockets and above should be launched from an ‘away’ pad 

 
2. Formal Launches are required for all motors over “H” power, contests, and other special events 

attended by large numbers of people as described on page 19. The expanded checklist will be run by 
a NHRC trained Safety Officer.   
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Fail Safe  
 
Proper planning and 
careful preparation 
can prevent most 
common failures.  
 
Use of a small 
crosswind launch 
angle will significantly 
decrease the chance of 
damage to persons and 
property.  – see page 5   
 
 
                                               
 

 

 
 
      

 
        

                                  The Accident Triangle  
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• The link between near misses, incidents, accidents, and fatalities is real. 

• Active intervention is required to break it.  

No ejection, ballistic return 
(Missed the occupants) 

   J forward closure failure (missed 
the car, but note reflection on hood!) 

Late ejection in PMC (missed 
the truck: hit the trailer) 

No ejection . Proper flight planning will  insure 
non - normal recoveries occur in a clear area. 

                            Fail Safe!  



 8/25/07   Page 6

                           Use of Checklists:  
A great number of irregular rocket flights occur do the omission of a critical step during 

preparation. Most often this is due to a distraction from other people, launches, or other factors.  
 
Use of safety checklists by rocket fliers and range safety officers is important to insure all critical 

elements of the preparation have been given due consideration.  
          
  The recommended use if the checklist is that one person reads the list and another check the items. 
         This provides a redundant set of eyes and cuts down on the effect of distractions.  

 
The checklists are designed as “do and check” lists, meaning that each item should be 

accomplished before the checklist is read. If missed items are found it is recommended that the entire 
checklist be repeated after the item is completed. 
 

                                                 The Crosswind Launch 
 

A small launch angle, as little as 2-3 degrees, will significantly increase range safety by 
translating overall rocket flight and recovery to an area that will not impact launch or spectator 
area.  See Appendix page 23 for a more detailed discussion. 
 
Note: Larger angles are required to guarantee clearance for events such as demonstration      
     launches with large numbers of spectators (page32).  

 

                      Basic Definitions and certification requirements 
 

                                                                   RSO……Range Safety Officer 
SCO……Safety Check-in Officer 
LCO……Launch Control Officer 

                                                                   PM……..Pad Manager 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                    

  
 

            
  

                
 

Weight 

Altitude  

Air Clearance 
Required 

Motor 
 Limits 

 

Model Rockets &  
Contest Model Rockets Large Model Rockets High Power Rockets 

< = 1 pound < =3.3 pounds > 3.3 pounds 
Limited by motor 

< = 4.4 ounces of fuel 
 
(Midrange H motor typical) 

< = 4.0 ounces of propellant 
 
< = 160 Newton-Seconds or  
(multiple motors) - 320 ns  
 
(1/8A through G) 

Weight & motor  
performance limited 

FAA limited 

Visual & auditory clearance 
Clear of Clouds 

ATC Notification 
Visual & auditory clearance 
Clear of Clouds 

FAA Waiver – Altitude limits  
Visual & auditory clearance 
Clear of Clouds 
 

   

> 4.4 ounces of fuel (typical) 
> 160 Newton-Seconds  
             or  
(multiple motors) > 320 ns  
 
(Midrange H and above) 
 

Weight & motor  
performance limited 

HPR                                                                                                                                                 Level 1: H & I motors 
Certification                            No                                               No                                               Level 2: J, K, & L motors 
Required                                                                                                                                          Level 3: M motors and greater 
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Safety Check In Officer Guidelines: 
 

-Inspection process should be a pleasant educational experience. 
 
-The HPR or condensed checklist (page 16) should be used to insure each system is not overlooked.  
  Distractions often cause critical items to be missed. 
 
The Checklist - Quick Reference Handbook can be consulted for more detailed inspections such as for maiden 
and certification flights. Periodic review by all range officers and rocketeers is encouraged. 
 
The HPR safety check is divided in two parts:  
 

 - Construction check can be done as sort of a peer review using the buddy system, or by designating 
safety checkers to make themselves available throughout the prep area. This Check should be done with 
the rocket motor, electronics, and recovery system have all been prepped, but before ‘buttoning up’ 
the rocket. 
 
- Flight check then should be done at the check–in table.  
 
-Checklists for the RSO and LCO to review before opening the range or taking range duties.  A Pad check is 
included for the flier’s review or by a dedicated Pad Manager if available.  

 
                                          ------------------------------------------------------------------ 
 
Ask if he has flown the model before with the installed motor and recovery system.  If, for example, electronic 
recovery or staging are being attempted for the first time ask the modeler how he tested their operation prior to 
flight.  If a lack of knowledge or skills is evident from the conversation then consider performing a more 
extensive inspection of the model. Consider the comment "it's flown before" with caution.  Temperature and 
humidity affect the fit of airframe parts (parts swell or contract, finishes may soften in the heat). 
  
The check-in officer needs to use his judgment when pulling and pushing on model parts; the effort needs to be 
sufficient to find marginal installations or construction but not so great as to damage a properly built model. 

 
 

                                             --------------------------------------------------------------- 
 
 
The following items provide administrative guidance to assure compliance with Consumer Product Safety Commission 
(CPSC), NFPA 1127 user requirements,  Federal Aviation Administration (FAA) Part 101 requirements, and NAR safety 
codes not covered elsewhere in this document 

  
 Is the modeler over 18?   - A limited Level 1 HPR rating is now available for minors.  
 

        Insure no modifications have been made to motor. 
 
        No live animals other than insects are on board. 
  

           Insure Rocket is made of lightweight materials such as paper, wood, rubber, and plastic,  
              or the minimum amount of ductile metal suitable for the power used and the performance of my rocket.  
 
           Insure only non-flammable, bio-degradable (no fiberglass) wadding is being used if it will be ejected from the rocket 
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                                                                 Rocketry Basics  
                                                    Center of Pressure & Center of Gravity Relationships 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Find the CG (center of gravity) of the flight ready model (motors installed, recovery system packed) by finding the model balance 

point.  Where is the CG relative to the leading edge of the fins?   
 
The CG should typically be forward of the forward root edge of the fins. Canards, wings, forward swept fins, and strakes will 

require the CG to be further forward.  Multi-staged models must be evaluated for each stage.  Ask the modeler to show the 
CP (center of pressure location on the model and less each stage for a staged model).   

 
The CG should be at least one body tube diameter forward of the CP in each flight phase.  Request to see the calculations or do a 

swing test if stability is in doubt. Note that a subscale model may, in most cases, also be flown to show stability of the full 
size model.   

-Stable Rocket flying at an angle of attack (a). 
-Aerodynamic and wind force (F) acts at CP to 
rotate the rocket about it’s CG toward zero angle 
of attack  

Left) Rocket with CP aft of CG is aerodynamically stable 
     (relative wind causes nose to rotate to vertical) 
Right) Rocket with CP ahead of CG is unstable 
     (relative wind rotates nose to the horizontal) 

Models A and B (CP one body tube length aft of CG)                               
                             - Stable                                                                                           
                             - Oscillations result in desired flight  
                             - Consider moments of inertia 
Model C    (CP well aft of CG)   
                  - Overstable 
                  - Will weathercock severely into wind 
 

Multi-Staged models 
   - Evaluate each stage 

Sustainer Only 

Sustainer + Booster 

    Sustainer + Booster + Booster 



 8/25/07   Page 9

                                                                               Effects of Wind 
 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Note - Rockets with high acceleration rates (e.g. High Power) will fly mostly straight up on initial boost    
           and weathervane at the top of its flight as speed decreases.   
 

Caution - Plan all flights so that the heading will be such that, assuming recovery system failure, the impact 
                   will occur in an unoccupied area of the field  
                        - regardless of the length of walk necessary should the recovery system properly deploy! 

Rocket weathervanes into wind   
- stays overhead 
- achieves high altitudes 

 Vertical Rod 
 

Rod angled with the wind 
 

Rocket weathervanes into wind 
-  Indicative of normal stability 
-  Aggravated with over stable / under power models 
-  Suffers altitude loss 
-  Requires shorter delays 
-  Harder on recovery system  

Lands within flying area 

Lands down range 
  - Longer walks 
  - Normal stress on recovery system 

Wind 

Case One Case Two 

Rocket resists weathervaning (drifts sideways) 
- Drifts downwind 
- Achieves good altitude 
- Indicative of high polar moment of inertia designs 
     & ample thrust (i.e. stiff Super Rocs) 

 Vertical Rod 
 

Rocket turns with the wind 
-  Indicative of fin stall 
-  Possible poor lug location or rod whip 
-  Suffers severe altitude loss 
-  Requires shorter delays 
-  Much harder on recovery system  
-  Beware of over flights / prangs 
-  Shorter walks 

- Lands outside flying area 

Lands down range 
  - Longer walks 
  - Normal stress on recovery system 

Case Three Case Four 

Wind 

 Vertical Rod 
 



   Model and High Power Rocket Checklist  Study Guide 
                        ------------------------------------------------------------------------------------------------------- 

                

 
 
 

                    Construction Check 
      
Hazardous systems……………………………………Check 
     -Ask flier if there are any special systems or safety concerns  
         e.g. electronic systems, which may be activated while handling the model. 
 
     -Ask the modeler if he has any worry areas about the rocket and what,  
         if anything, he has done to minimize that worry.   

 
    Motor ………………….…….………….....Check 
       - Store motors in dry conditions and at a consistent temperature 

         - Use care in handling motors to insure they are not damaged   
    
   -Hardware…….................................................No obvious damage 
          -Inspect motor case and closures for signs of nicks, cracks, or other damage 
       
      -Reloads………………………….…………………Check 
         - Avoid putting any grease on delay element  
         - Inspect O rings and delay element for any kicks, cracks, or other damage 
         - Grease O rings before installation 
         - Insure proper O rings are installed 
         - Avoid crimping or damaging O rings 

           - Insure all closures are tight 
           - No leftover parts!  
           -Ejection charge port………….…….………..……...Clear 
      -Ejection load…………….…………………….……..…Check  
          - Sufficient ejection charge – see chart on back of checklist       
   
    -Eject. Charge……………………….…….……Installed  
           -Use proper amount of powder in ejection charge  – see chart 
          - Insure ejection charges are loaded and properly secured  
                  with tape or other methods.  
        - Avoid opening case after ejection charge has been installed 

              -If case must be opened to change igniters, hold nozzle end  
               up and be careful not to move fuel liner  
        - Case (Cessaroni)……..............................Installed 
        - Clean motor carefully after each flight 
 
 Body Tube ………………………………….Check 
       - Check general condition of complete airframe        
       - Follow manufacturer assembly instructions. 
       - On original designs use standard construction methods 
       - Insure rocket is built to withstand high G loads expected 
       - Insure no leaks in body tube / couplers 
       - Consider fiberglass or carbon fiber for high performance models 

       - Consider vent hold at top of parachute bay(s) 
 
                    Construction Check (continued) 

     High Power Rocket Checklist -updated Jan.  2006 
          - Use Construction check after prepping recovery, avionics, and reloads.    
          - Use Flight Check at the Safety table. 
                                                    JSC Emergency: 281 483-3333 

    Chart found on back of HPR checklist 

Ejection Charge Sizing Chart - 16 psi            
Suggested use  - 1/2 this amount for Drogue Compart ment
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   Aft Bulkhead ………………………………………... Check 
       - Insure motor retainer devices are secure and sufficient 
        -Use heat resistant adhesives in motor mount area 
       - Insure no gaps in aft bulkhead 
       
      

      Fins and Launch Guides..………………...Secure and Aligned 
      - Insure guides are free of paint or other debris 
       -Recommended one guide near base of rocket and one near CG 

   -Single guide should be near CP 
      - Check for cracks at fin root and delamination of composite materials 
          - Recommend ‘Through the Wall’ construction 
      - Align wood grain with leading edge of fin. 
      - Avoid high aspect ratio fins 
      
   

    Recovery System.................................................Check   
        - Check system is structurally sound 
.        - Fold parachute carefully as described by manufacturer                                      
        - Be sure that recovery system is not packed too tightly 

   
     -Hardware (snap swivels, screw eyes, etc.)………..Check.  
          -Inspect quick links, U bolts,  and other hardware 
               - All hardware is strong enough to withstand expected forces 

                - Any eye bolt connectors will not un-screw during descent  
            -Use U bolts for projects over 5 pounds.  
                - Use forged eye bolts for projects over 75 pounds 
          - Periodically inspect all recovery system components.  
                -Replace/repair burned or worn components. 
 

       -Shock cord, Recovery systems ……………Securely attached. 
         -Recovery system is properly attached at all points 
          -Recommended:   
             -Parachute should be attached near nose cone  
             -Tubular nylonshock cord with sewn ends attached to Kevlar base cord                              
             - Extra long shock cord – see guidelines in appendix  
             - “Anti-Zipper Device” –  (photo right).                    
        
       -Parachute flame protection………………Installed 
           - Nomex or Kevlar shields recommended  
            - Insure parachute or pistons will not stick in tube   
                 - Sand piston(s)as necessary          
           

 
  Tracking Device………………………As Needed 
          - Install sonic or radio tracking device as needed 
          - Insure unit is armed for launch 
 
 
 
 
 
 
 
 

Plastic nose cone attachments can give way     
   (example – note broken attachment point)  
 
 - Back them up! Recommend eye bolt and sewn 
tubular nylon shock cords.  
 
- Note access panel just cut just large enough to get 
a pair of long nosed pliers in to secure nut..  
 
 -Be sure to spread epoxy on bolt threads to insure 
it  won’t unscrew as ‘chute spins on descent.  

 

-  A very simple anti zipper device has 
proved well through rigorous testing.  
 
-  Note tubular Nylon shock cord and 
Kevlar attachment cord  
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         Construction Check (continued)  
 
 

     Electronics (as installed)………..............................Check 
          - Consider motor ejection for backup to drogue charge 
          - Consider redundant altimeter/ejection charge systems  
 
       -Avionics……………………………….Initially disarmed   
          - Consider using a switch or shunt on charge circuits 
                        until placed on pad         
          - Use “Remove Before Flight flag” on arming switch 
       - Perform Continuity check before loading ejection charges 
       -Bay Vent Ports...................................................... Clear 
 
       -Drogue and main wiring ……………...……..…..Check 
            - Insure wiring goes to correct charge, 
            - Wires and connectors in good condition 
 
       -Hardware, Electrical connections…..………….. Secure  
          - Insure all hardware and electrical leads are installed  
             properly and secured against expected flight loads. 

 
       -Batteries………................................................…Charged  
 
       -Ejection load………………………...……… Check (see chart) 
 
       -Ejection charges…………………….…..Securely Loaded  
           -Verify igniter integrity with multi-tester or self-testing  
                 recovery system. 
           - Insure charge is secure and covers igniter in its canister    
           - Pack it tight! Ejection Charge must be packed TIGHTLY  
                   to insure complete combustion. Remember, bp is designed  
                   to be packed tightly in a bullet.  
      
 -Insure drogue ejection will not cause main to deploy at apogee  
    - Main deployment at apogee may cause rocket to drift  
          beyond field boundaries  – see graphic, upper right 
. 
    - Use sheer pins to secure main parachute compartment.  
    - Consider “Apogee Harness” (left, below) 
    - Use extra long shock cord and/or “metered   
          deployment” of cord in drogue section.  
         
   - Use smaller amount of black powder in drogue 
        ejection charge 
  
   -Drogue compartment shoulder may fit loosely 
     since Cp is usually near to or above compartment. 
          (small drag separation forces) -see chart 

 
. 
   
 

Drogue 

Drogue 

Drogue Main 

Drogue ejection can cause main to deploy 
 
A hard ejection and stiff shock cord on the drogue  
section may pull the main body from the nose cone  
when the cord snaps to full extension.  
 

Below: A simple Apogee Harness made of a 
short bungee backed up by tubular nylon will 
help to prevent premature main deployment. 
 
  -Intended to dampen loads due to drogue    
       section shock cord snap. 
  -May also enhance single ‘chute systems. 
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Descent Rate
Parachute based on 1.5 Cd
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                Flight Check 
  
Flier and Motor certification…..… ………..…..….…Check  

      - Insure flier is certified for motor type being used 
       -Insure motor is certified 

 
Flight Planning………………………………….…….Check  

-Motor impulse and delay time……..………….….Check 
     - Check manufacturer¹s recommended maximum lift-off weight  
                           -or- 
    - Use computer simulation program to determine thrust and delay 

required          
                           -or- 
    -Consult thrust to weight safety charts on back of checklist 
           -Select shorter delays when winds are higher.   
                 (Weathervaning may shorten time to apogee) 
   - In windy conditions low thrust launches should be avoided. 
  

  - Launch Guide velocity…………..……. > 4 times wind speed 
   -Rocket should achieve four times the wind speed - or 

inimum 45 fps (30 mph)-before leaving launch guide. 
  
   - Max altitude…………………..…….…….…Check 

   -Insure flight will not bust FAA waiver. 
  -For simulations- consider a Cd value between 0.5 and 0.6   
     for a conservative estimate of airframe performance. 

 
   - Stability …..………………Recommend .5-2.0 Calibers 

 - Check the stability of the rocket with the selected motor.             
 - Use computer CG/CP program, CP should be between .5 
       and 2.0 Calibers (body diameter) aft of CG. 
 

  -Descent rate……………….……...………….Check                     
     - Descent must be accomplished within field boundaries.  
        - see Charts provided to predict drift distance. 
 

Planned Flight Path……………………Check  
    

   - Careful flight planning can insure rocket will recover within  
       field boundaries and prevent damage to persons and property.  
    
   -General theory:  
          -Normally stable rockets (Stability factor .5 – 2.0  
           calibers) with sufficient power (see chart) will fly  
           mostly straight up in all wind conditions. 
      
  - Factors that will cause significant weathervaning:  
           - Overstable rockets (SF > 2.0 calibers)  
           - Underpowered rockets  
           - Short fat rockets (i.e. Fat Boy, Big Daddy) 

         
     -Analyze both normal and ballistic scenarios  

 - Refer to parachute sizing guide and drift charts. 
      - Consider weathervaning and winds aloft information.  
 

Charts found on back of the HPR checklist 

Drift Distance 
per 1000' altitude

    -Be sure to account for winds aloft!
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Wind 
Speed 

Example: 
Descent Rate - 21 fps
Wind - 10mph
Drift = 800' per 1000' altitude

Use of wRASP or other simulation software is 
recommended to determine guide speed 
and max. altitude for every rocket / motor 
combination. 

       (free)    www.wrasp.com 
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                     Flight Check (continued) 
 
 Motor Installation  ………….. ..………….Secure  
     - Insure motor will not move for or aft. 
     - Retention device is clear of nozzle 
     - Consider tape for extra security 
 
    -If Clustering:  
       -Insure thrust symmetry 
       - Composite motors should be ignited first                                             
       - The rocket must not separate from the ignition system  
                before all motors are ignited 
            -Consider rocket tie-downs or extended igniter wires 
 
      -All igniters must touch the propellant and have no shorts 
         -Check for shorts which may prevent igniter function. 
         -Insure igniters wired in parallel .  
         -Insure the current requirements for igniters are matched.  
         -Insure ample current will reach igniters. 
           
   -Staging or Airstarts:                                                                                                                                      
    - Staging system………………………………….……check                                                                                                                      
           - Insure upper stage motors are installed properly 
           - Check electronics as appropriate  

        -Staging delay …………………………………..…….Check  
            - Less than one second recommended   
                 (Longer delays may be used depending on rocket speed and stability)            
 
   Nose Cone, Tube Couplers.............................Check fit             
        Check slip fits for nose cone and compartment shoulders  

             -Turn the model nose down. Check nosecone (or payload bay)  
                 can not separate under their own weight 
            - Insure paint, tape, or other restrictions do not cause nose cone or  
                  payload shoulders to stick. - Sand as necessary 
            -Consider vent hole in top of booster section for high performance models 
                                                   
 
 Payload Bay…………………………..Secure 
 
 Special Instructions...........................Check 
   -Anything else?   Certain systems such as glider recovery, hybrid motors, etc.   
    are not covered by this checklist. In those cases consult manufacturer’s 

nstructions 
 
 
GO!    Remind flier to angle flight so the ejection event  
            will occur over  an unoccupied area of the field 
 

 
           “Safety Checklist Complete” 
 
 

We recommend taping motors that are held in by 
friction fit or spring type retainers. Note retrofit 
for external shock cord mount after stock shock 
cord gave way. 

Recovery: Never ever touch a 
rocket that’s on or near a 
power line. Shock cords 
can conduct electricity!  
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  Special configuration considerations  
 

          

Use of radio control equipment1. 
 

 If radio control is used for flight functions, is the operating frequency in the 27, 50, 53, or 72 megahertz bands?  72 
megahertz radios using the "old" 2 color flag system for frequency identification are not legal.  75 megahertz 
frequencies may not be used for flight functions.  Note that 27 megahertz usage, while legal, is discouraged due to 
the possible interference from citizen band (CB) radios. 

 
 If using 50 or 53 megahertz, does the operator have a valid Technician or higher (General, Extra, Advanced) ham 

license in his possession? 
 
 Did the operator range check his equipment?  A range check is performed by collapsing the transmitter antenna and 

walking away from the model while an observer watches the function of one of the radio controlled channels.  
Modern receivers will generally operate without glitches or loss of control between 75 and 100 feet from the 
transmitter. 

 
 Does the operator have authorization to use the frequency?  "Clothespin" frequency control and/or radio impound 

may be used to prevent unauthorized frequency use.  Find out from the event director or RSO what the frequency 
control procedures are. 

 
 Are receiver antennas protected from breakage (not flopping freely, do they have strain relief)? 
 

Hybrid motors      
 

 Hybrid motors are more sensitive to ambient temperatures than solid rocket motors.  Cold temperatures will 
significantly reduce performance as compared to a solid rocket motor.  Consider giving launch priority to hybrid 
powered models because of their environmental sensitivity. 

 
 
             Unlike most solid fueled models, the CG of a hybrid model may actually move aft during flight.   
                       The rearward CG shift may destabilize the model.  To be conservative, determine the CG of a hybrid  
                       model with the solid fuel component in place but without the oxidizer loaded. 

 

                                                 
1 Use of radio controlled function in sport rocketry at JSC is to be coordinated with the RC flying club.                            12 



                  
 
 

     
 Range Safety Officer  (RSO) 
 

     The RSO will insure the following: 
 
  - All duties of the range officers are covered. 

 
  - FAA Waiver or Notice ………… Filed and Activated 
      -NOTAM filed as applicable  
   - Special provisions of the waiver are observed 
 
  - Safety Equipment …………….………..in place  
     - High pressure water fire extinguisher 
     - Cell Phone,  
     - First aid kit 
     - PA system for special events and large crowds 
     - Bull Horn 
     - Means to determine wind direction and speed  
  -Launch controllers ………….. …… Checked      
      -Compatible with low current igniters 
      -Include a ‘return to off’ launch switch,  
      -Wiring connectors secured from possible shorts.  
- Barriers …………………………… In place  
     - Keep spectators out of launch area  
     - Verify proper distance between pads and public areas. 
                 (see charts in Appendix - NAR Safety Codes)  
-Launch pads……………..….. Blast deflectors installed    
     - Install Pad Checklists as needed 
     - Insure pad numbers match launch controller 
-Launch rods/rails….…………………………….Check  
     - Clean, unbent, and securely fastened to pad.    
-Igniter clips……… clean and leads are secured to pad. 
 
-No flammable materials near launch pads 
 
-Establish wind and cloud base monitoring. 
 Set altitude limits for current conditions  
    -Consider early ‘weather flight’ to determine upper winds. 
    -Consult pie charts on back for general guideline. 
-RSO must maintain active communications  
  with LCO at all times 
 
-Suspend operations if lightening is detected within 3  
  miles  (seconds X 5)  
 
-RSO has the authority to open and close range to any  
       or all personnel 
 

 

 
 

 
 

Safety Check-in Officer (SCO) 
 

   - Use approved checklist to check each flight.   
       - Remind flier to install HPR igniters at pad     
 

Pad Manager (PM) 
 

     - Assign pad numbers for flight 
        - Utilize Pad Checklist before each flight 
 

Launch Control Officer (LCO)  
 

       - Back up RSO and SCO for all safety rules 
       - Utilize launch Checklist (next page) before each flight 

 

                                     - Dec. 2006 

                              Range Officer Duties 
                    -May be combined depending on type of launch operations anticipated 
                                                                                                                                   

  
RSO PA briefing for all fliers / spectators  
 

- Before first flight and repeat as new people show up        
   

   -Include, but not limited to: 
    - Field setup and parking 
    - Safety check in procedures 
    - Winds, Altitude limits  
    - Suggested launch angles / Boundary considerations 
  
   - Incident response and fire fighting should only be 
            done by qualified range personnel 
   
  -General:  
      - Never try to catch a rocket in flight  
      - Leave other’s rockets where they land. 
      - Use of sun block 
      - Drink plenty of water 
      - Any dangerous animals or insects 
      - Other 
  
 -Insure that everyone knows that a “Heads Up” means  
    to look up, spot the rocket, and point at it  so others  
    can find it. Also to egress to a safe location. 
 
  -Remind parents to keep close track of their children,  
    especially during HPR launches 
 

JSC Safety (MEI) contact: elmer.r.johnson@nasa.gov 
JSC Fire specialist: John Dee 281 483-6363 
JSC Security 281-483-4658  
JSC Emergency: 281 483-3333 

                Critical Event Response 
 
For any injury, fire, close call, or rocket leaving the 
field boundaries  -  Insure the problem is corrected 
before further launches.  



 8/25/07   Page 17

 

 

 
 

 
          
          
 

     Launch Check  (LCO or RSO) 
   
  - Flight Plan……………………………Check 
    - Insure planning still valid for wind conditions 
       - Cloud bases  …………….....….… Check 
       - Winds………………….….…….…Check  
 
  - Skies and Launch Area ……… Clear 
        - Consider any people recovering in the field 
        - Listen and Look for possible aircraft within 3 mile radius 
 
   -Flight Witnesses / Timers …….………Ready  
       -Binoculars recommended for high altitude flights 
 
  - Avionics………………….….Verify armed if applicable    
    
  - PA Briefing………………………….. Complete 
        -Insure all spectators are aware of launch  
       - Parents are in close contact with all children 
 
  - Controller……………….…..…..…….….Armed 
 
  - Launch................................Announce – 5,4,3,2,1,Launch! 
    - Monitor flights for abnormal events 
       -use of binoculars may be needed for high altitude flights   
    - Observe at least that the drogue and main (if applicable)  
             recovery system have operated properly.   
   - Monitor descent long enough to ensure there is  
              no threat to personnel or property. 
   - Remember staged models have multiple pieces to monitor. 

 
Rockets approaching spectators or fliers:   
 - Call loud HEADS UP for any rockets approaching  
         any personnel. Repeat as necessary.    
  -Give directions to look up, point at the rocket, and egress area! 

     
                 Misfire procedures 
    -Disarm launch controller and avionics if present  
     -Wait a minimum of one minute     
     -Remove failed igniter and motor if necessary 
     
                  Incident Response     
 - LCO should remain at station and direct response over the PA. 
    
     - Call JSC Emergency if needed: 218 483-3333  
   - Launch must be halted until causes and preventative  
       actions are determined 
   - Record brief summary of event on flight card. 
 
                                                    - Dec. 2006 
 

   Pad Check  (PM, RSO or Flier) 
 
Lunch Controller……….. Not armed  
     -touch leads together, listen for continuity tone. 
 
 Launch Pad … Stable and adequate size  
     -Insure pad with rocket will not tip over in wind 
     -Verify igniter leads are secured to pad. 
 
Launch rod or rail………………..Check 
 -Insure rocket won’t whip in wind or twist around guide.   
   -Verify rocket moves smoothly on launch guide.  
       - clean as necessary 
 
 Launch angle ………….Check 
     -Max…20 degrees  (30 degrees for model rockets)  
 
 
 
 
 
    
 
Igniter……………………..Installed and Connected        
 
Avionics……………….……….Armed 
 
- (Clusters) Insure adequate electrical current will   
             reach igniters 
- (Tower launchers) Verify that the model can not   
         escape from between the rails 
                      
                     Minimum Safe Distance Table 

Motor 
Type 

Min. Safe 
Distance (ft.) 

Complex 
MSD 

Up to D 15  

E-G 30  

H,I,J 100 200 

K 200 300 

L 300 500 

M 500 1,000 

N 1,000 1,500 

O 1,500 2,000 

                                                                - March 2006 

Recommended crosswind launch angle: 
            Guide Speed           Launch angle 
           > 60 mph ………3-5 degrees 
           45-60 mph…….. 5-7 degrees 
           < 45 mph    …….7-10 degrees 
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Final Notes:  
              The Safety "Check In" Officer has no obligation to allow models to fly.  If, in his best judgment, a model is 

unsafe then it shall not pass through check-in.  Utilize the basic safety checklist provided in this class to assist in 
performing this function.  If technical doubts are present then the Safety "Check In" Officer should consult with 
the Range Safety Officer.  Modeler's excuses, including long drives and event entry expenses should not 
compromise the safety check-in officer's decisions. By the same token, the process should be educational and 
supportive when dealing with young fliers and those otherwise starting out in the hobby.    

 
        Another function of the RSO is to maintain a log of reportable items.  These reportable items or 
unrecoverable rockets so that they may be returned to their owners should they be later found.  The log will 
include the who, what, when & where's involving such items.  Those unrecovered items having either (a) unfired 
motors and unaccounted unfired altimeter charges, or (b) ships lost heading towards JSC buildings are to be 
reported to JSC Safety at the next working day. 

 
 Congratulations! You have completed the basic training. There are further items of local interest and general 
information in the appendix.  Be sure and sign the attendance log and have your membership card signed 
allowing you to serve as a JSC Model Rocket Range Safety Officer. 
 
       A roster of approved RSOs (similar to a certified operators list) will be maintained by the club and provided 
to JSC Fire Specialists and Site Security.   

 

 

         Model Rocket Safety Checklist  
Construction Check  

    Motor Mount / Retainer.............Secure  

    Fins and Lugs...…….……….....Secure, Aligned  

      Recovery System..………….....Check, Attached  

                       If Applicable:  

       Ejection Charge(s)…….…......Check  

          Avionics………………….….Check  
       Clusters, Stagers………….….Check     
 

Before Flight Check  
   Motor Impulse, Delay.…..……..Check  

   Stability...........…....…………....Check  

   Flight Plan…..…..……..….…….Check  

   Payload Bay…..……….…….….Secure  

   Nose Cone/Tube Couplers…..….Check Fit        

  Special Instructions..…..............Check 
 

Launch Check  

   Controller………….……....……Disarmed  
   Pad / Guide................…….…….Check  

   Launch angle………....…..…….Cross Wind  

   Skies and Launch Area…….…..Clear  

   Launch Countdown................Complete Loudly   
                                                                                     Dec.   2006       

   An inexpensive angle finder from your local 
hardware store (tools dept.) can be used to 
insure proper launch angle – see range 
operations.  

Condensed Checklist for simple rockets – 
Use HPR checklist for any High Power 
flights or flights with electronic ejection 
or other complex equipment.  
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Appendix: 
 
A: High Power Checklists 
B. Local Rules 
C. HPR Report Card 
D: NAR Safety Codes 
E.  Festival Demonstrations 
F. Hazard Analysis 
G. Gouges and Tips 
H. Critical Event Report 
I. Training sign in sheet 

     
 
 

Revision History 
Date       Comments 
January 2001      Original Issue – based on NAR Safety Officer Training Program and NHRC Checklist 

                  
                     July 2005    Combines the original issue with the Hazard Analysis originally written by David   
                                               Bacque and others.  This has been improved over the years with many new  

      specific items from field experience. Revision also includes information and   
                           procedures implemented with the authorization to fly limited high power flights at  
                           JSC in Oct. 2004. 
 
 Jan 2006          Converted to checklist format. Added crosswind launch angle information 

  Added several best practices from NAR report Launching Safely in the 21st century 
                         Added “DeHart Apogee harness” and “Eng anti-zipper device”  

                    
                     Feb. 2007        Added Checklist philosophy.   
                                             Rearranged and added specific items to the HPR checklist and Study Guide 
    Added photos and other material from NAR’s “Safety in Sport Rocketry “ Dec 2005.   
    Added drift performance and other charts to back of checklist.  
    Moved basic stability theory and wind consideration pages to appendix.  
    Moved local rules and procedures to appendix.  

 
 
 
 
 
 
 



          

        Construction Check  
Hazardous Systems……..………Check 
- Check for any special  systems or safety concerns  
    to be aware of. 

 

Motor ….………….......…..….....Check  
 - Hardware …………….……………………..Check  
 - Ejection Port…………………………………Clear 
 - Closures……………………..………………..Tight 
 - Ejection Load………………....…Check– see chart 
 - Ejection Charge………..……….…….…..Installed   
 -Upper stage motor installation……..….…....Check  
 -Case (Cessaroni)……...................................Installed    
 
Body tube ……………..……….…Check 
 
Aft Bulkhead….…….…..….……. Check  
 

Fins and Lugs…........Secure and Aligned 
 
Recovery System........................ .....Check                                                        
-Hardware …………………………………………….Check     

 -Shock cords, systems…………….….Securely attached 
 -Parachute flame protection……………………..Check 
         -Insure parachute will move freely in tube      

 
Tracking Device ……….……As Needed                                                                                                                  

    

Electronics (as installed)….…........Check 
     -Avionics……………………………..….….Disarmed   
     -Bay vent ports.................................................... Clear 
     -Drogue and main wiring …………..…….…...Check 
     -Hardware, Electrical connections……..….....Secure  
     -Batteries…......................................................Charged  
     -Ejection Load…………………......Check – see chart  
    - Perform Continuity check before  

loading ejection charges 
-Ejection charges …………………. Securely Loaded 
    

     -Check steps taken to insure drogue deployment 
               will not cause main to deploy 
 
     “Construction Check Complete” 

          
  
          Flight Check 
 
Flier and Motor Certification… ...Check 
 
Flight Planning………….……..….Check 
       
  - Motor impulse and delay time….….…........…Check 
    - Launch Guide velocity ……… > 4 times wind speed 
    - Max altitude……………………….………..…Check  
  - Stability (CG/CP)………..…..………   .5-2.0 Calibers    
  - Descent rate…….…………..….……….……….Check 
  - Planned Flight path……..…….……………..…Check 
       -Analyze both normal and ballistic scenarios  
       -Consider weathervaning and winds aloft 
 
      Flight must be planned so that the rocket will  
                  remain within field boundaries 

 
Motor Installation … …………….Secure 
 - Insure motor will not move fore or aft. 

 
  -If Clustering :  
       -Insure thrust symmetry 
       -All igniters must touch the propellant 
           and have no shorts. 
 
  -Staging or Airstarts:   
     -Staging system……………..………….……Check        
      -Staging delay ….............................................Check 
 

  Nose Cone, Tube Couplers…....Check fit   
 

  Payload Bay……………..…….….Secure  
    
Special Instructions.........................Check 

       -check any other systems or safety concerns 
           
                                                        
GO!     Remind flier to angle flight crosswind   
              to the spectator area. 
 

     Expanded Rocket Checklist -updated March 2006 
         - Use Construction check after prepping avionics, recovery, and motors.    
         - Use Flight Check at the Safety table. 
                                                    JSC Emergency: 218 483-3333 
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Grams to Pounds  
   453g  -  1lb 
   906g  -  2lbs  
   2.2kg  - 5lbs 
   4.5kg  - 10lbs 
   7.7kg  - 15lbs                   
 

                    

“Safety Checklist Complete” 

 
 
 
 
 
 
 
 
 
                                          

                                          The 
Crosswind Launch:    
           While other safety measures will help to 
prevent failures that may cause damage to 
persons or property,  
                a crosswind launch angle can increase 
safety margins by a factor of 5-10 times or more! 

Thrust to Weight Safety guide
A rough guide for determining motor selection 
-variables such as rocket diameter and launch 

guide length will effect actual performance 
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Use for  estimate only. Check simulation software for more accuracy   
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For motors over 260 ns use rocket weight in Kg’s x 5. (5:1) 
Variables in motor thrust and rocket design will affect actual performance.  
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Recommended X-wind  
        launch angle 
Guide Speed        Launch Angle 
   >60 mph …..……2-3 degrees 
   45-60 mph……… 3-5 degrees 
   < 45 mph ……….5-10 degrees 

Ejection Charge Sizing Chart - 16 psi            
Suggested use  - 1/2 this amount for Drogue Compart ment
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              -Launch angles from 3-10 degrees should be used to insure deployment will not occur over any populated area.  

                  - Flights planned for high speeds at top of the launch guide may use lower angles: 
 
   
 
 
 
 
         This is a rough guide, other factors should always be considered in making the launch decision. 
                   ----------------------------------------------------------------------------------------------------------- 
                                        Examples of launch direction vs. wind direction:  
  

                 Launch            Wind             Range Circles         Prep / parking         R/C fliers         Nominal Recovery Area     
Direction      Direction                  Area    Area                                                                             
                                                                                                                                         

 
 
 
 
                                                                                               

                                                                    
               
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Local Rules for JSC Rocket Range  

RC 

RC 

242400’ 

RC 

Note: Depending on actual winds, 
altitude restrictions or upwind launch 
angles must be considered.  

Recommended x-wind launch angle    
       >60 mph ………2-3degrees 
       45-60 mph….… 3-5degrees 
       < 45 mph ..….…5-10 degrees 
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1.    At least two adults including an approved Range   
       Safety  Officer must be present for all launches.   
        
         Range Safety  Officers shall have an ID card         
        identifying them as so certified.   
 
       RSO will insure high pressure water fire  
        extinguisher, first aid kit, and cell phone are present 
 
2. All rockets must be checked using the NHRC approved checklist before each flight. 
 
3. The NAR model rocket safety code, FAR 101, and all applicable safety codes must be followed at all times. 
 
4. Regularly scheduled club launches at JSC will be Noticed to the appropriate Air Traffic Control facility.  (see chart – page…for 

limitations).  Waivers from FAR 101 will be issued on a limited basis for rockets using motors up to “I” Impulse  
 
5. Report all accidents and lost rockets or parts to the Range Safety Officer. Incidents involving property damage, personal injury, 

and loss of ejection charges, unspent motors, or anything lost in the vicinity of NASA buildings must be reported to the NASA 
Safety Officer 

 
6. In the event of a grass fire: call the JSC emergency number and move all launch pads and wires to the back of  the parking area 

to facilitate fire truck access. Do not attempt to fight a fire that has gotten out of control. Fire extinguishers may be used on 
small grass fires that can be easily controlled.  

 
7.    Flying must only be from the asphalt area near the tower. Never park on the grass 
 
8. Watch and LISTEN FOR approaching aircraft don't launch until you determine that they are outbound 
 
9. Never climb on the tower for any reason 
 
10 . Police your area for your trash and for any other trash that is in your area. This includes Estes igniter plugs and composite 

igniter wires, spent motor casings, spent reloads including o-rings and the usual trash like soda cans and empty motor 
packages  

 
11. Leave a 20-foot "driveway" on the southwest side of the rocket launch area asphalt so flyers that leave early won't have 
to drive on the grass or over launch wires.  When driving around the R/C flying area, please drive behind the blue R/C fliers 
tent and watch for R/C airplanes. 
 
12.  The Range Safety Officers directions will be followed at all times. If you see someone who has forgotten these rules, 
please remind them. Remember it's every club members responsibility to follow and enforce the rules. 
 

     Special Rules Regarding HPR Flights at JSC 
- HPR launches will be held at JSC on a limited basis 
- Impulse:  "I" motors 
- Wind limit - 15 mph 
- Altitude restriction is always 2500'  
       - may be further restricted by winds.  
- 45 fps minimum speed off the launch guide,  
 
- Safety check-in officers will carefully check the rockets expected flight path considering wind effects on 
weathervaning and parachute drift. All flights must be expected to land within the JSC boundaries.  



                                                                              Launch Site Layout - JSC High Overhead 
 
 
Discuss: 
 

 - Prevailing winds 
 

 - Prevention of over-flying RC area and Saturn Ln. 
 

 - Passing through RC flying area by car 
 

 - Where to park 
 

 - Driveway alleys 
 

 - In the event of fire, clear launch equipment/cars to allow JSC fire department access 
 
 
 
 

North 
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             Common Launch Site Layout at JSC- The Central and the Firing Line 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

               

Tower - Keep Off!!! 
In the event of grass fires, pull cars, launch equipment away 
from edge of asphalt to allow a path for fire fighting equipment 

To R/C Runway 
& Building 14 

For Contest and formal demonstration launches, a single check in, 
single LCO, single RSO and multiple pad layouts is used. 

Pad 

Launch Control & 
Range Safety Officer 

Safety 
Check  

Pad Pad 

For regular sport launching, a single RSO monitors the 
activity along the flight line.   
 
Detailed check-ins are performed by the Safety Checker 

Pad 

Launch 
Control 
& Safety 
Check 

Pad 

Launch 
Control 
& Safety 
Check 

Pad 

Launch 
Control 
& Safety 
Check 

Pad 

Launch 
Control 
& Safety 
Check 

Pad 

Range Safety 

Central Layout 

Firing Line 
Layout 

Pad 
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 Wind speed/direction vs. Altitude Pie Charts 
         -For general flight planning – may be altered considering launch angle and other factors.      
            -Considers Saturn Ln., R/C fliers, and JSC boundaries. 

 
 
 
 
 
 
 
 
 
 

 

        All Flights                  Single Parachute 1500’-2000’        Dual Deploy 
          Below 1000’    Descent rate 15-20fps   Descent rate > 20 fps           1500-2000’ 
    

 
          1000’-1500’ 

                      Single parachute 2000’-2500’ 
              15-20 fps                                 >20fps 

 
       2000’-2500’ 

    
 

 

     
 For Planning Only – Parachute size or other 
factors may be considered in Go/No Go decision        
 
 -Sectors represent direction wind is from. -Use steady state winds + ½ the gusts 
                   
Rings represent speed:   Color indicates safety :                                                                                           
Inner  = 0-7 MPH              Red…..No Go  
Middle = 8-11MPH          Green…OK                                                                                                         
Outer = 12-15 MPH         Blue …Angle 80 North or Notify R/C fliers       

YYY eeelll lll ooowww…Angle 80 angle into wind (or weathervane) 
 

 Add 5-10 mph to reported winds for higher winds aloft (check bldg. 30 winds)                      
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Descent Rate Guide - Assuming a parachute Cd of 1.5  
                            Parachute Size    (Domed chutes may have higher Cd)  
Rocket weight       5”     10”   20”    30”      40”    50”   60”  70”     
       453g - 1lb…....64     32    16       10fps  
   906g  -  2lbs…....90      46    13       15      10fps    
   2.2kg  - 5lbs…………..72    36       24       18      15fps 
   4.5kg  - 10lbs……........99     50      34       25       20    17fps 
   7.7kg  - 15lbs…...…………..62      42       31       25     21   18fps 
                    

 
 

 
     
   
 
 
 
 
 
 

 
 
 
 
 
 

     Ejection Charge Sizing Chart  - 16PSI     
        (Grams 4f powder).    
Suggested use  - ½ this amount for Drogue deployment 

Tube diameter         Compartment length 

   12” 18” 24” 48” 
      3” .7g 1.0g 1.4g 2.8g 
      4” 1.2g 1.85g 2.4g 4.8g 
      6” 2.8g 4.2g 5.6g 11.2g 
     7.5” 4.4g 6.6g 8.8g 17.6g 

        All Flights                  Single Parachute 1500’-2000’        Dual Deploy 
          Below 1000’    Descent rate 15-20fps   Descent rate > 20 fps           1500-2000’ 
    

 
          1000’-1500’ 

                      Single parachute 2000’-2500’ 
              15-20 fps                                 >20fps 

 
       2000’-2500’ 

    

 
 

 Wind speed/direction vs. Altitude Pie Charts   
 -Sectors represent direction wind is from. -Use steady state winds + ½ the gusts                  
Rings represent speed:   Color indicates safety :                                                                                           
Inner  = 0-7 MPH              Red…..No Go  
Middle = 8-11MPH          Green…OK                                                                                                         
Outer = 12-15 MPH         Blue …Angle 80 North or Notify R/C fliers       

YYY eeelll lll ooowww…Angle 80 angle into wind (or weathervane) 
 Add 5-10 mph to reported winds for higher winds aloft (check bldg. 30 winds)                      
 

Thrust to Weight Safety guide
A rough guide for determining motor selection 
-variables such as rocket diameter and launch 

guide length will effect actual performance 
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Thrust to Weight Safety Guide 
-Use for  estimate only. Check simulation software for more accuracy   
-Top line represents a 4:1 thrust to weight ratio; lower line is about 6:1  
      -For motors over 260 ns use rocket weight in Kg’s x 5. (5:1) 
-Variables in motor thrust will affect actual performance.  
 

Wind drift distance per 1000’ altitude 
    -Be sure to account for winds aloft! 
                                 Descent Rate    
         Wind       15fps    20fps     25fps   70fps 
          7 mph       685’      510’      410’     145’ 
        11 mph      1075’     800’      645’     230’ 
        15 mph      1460’    1100’     880’     315’ 
         20mph      1935’    1465’    1170’    420’ 

North 

South 
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              HPR Report Card for JSC  
 

    Name______________________________  Date____________   
 
      Rocket____________________ Weight________ Diameter_________             
      Motor_________ 
 
     Recovery system:  (Motor Deploy)   (Altimeter Deploy) 
          (Parachute)   (Streamer)   (Other)   (No Drogue)           Size(s)_______________inches  
 
    Simulation Results:  
      Altitude  ________________ 
      Rail speed _______________ Rail length_______ 
      Stability margin __________  
 
    Predicted drift: 
        Descent rate      ___________ Landing distance___________ 
       
     Safety Officer sign-off….       Construction Check  ______            Flight Check  ______ 
       

   Actual Flight Results 
      Winds _____mph  from______(direction)     
 
      Launch Angle _________  (Upwind)  (Downwind) ( Crosswind)   Circle more than one for quartering crosswind. 
 

     Altimeter data if available……..Altitude________feet      Descent Rate_________fps. 
     
     (Success)  (Failure)  Reason_______________________________________________. 
     Comments:____________________________________________________________ 
      _____________________________________________________________________ 
      _____________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Saturn 5

Bldg 14

East side of R/C 
area

Saturn Ln.

Fire House 
entrance

29.552

29.554

29.556

29.558

29.56

29.562

29.564

29.566

29.568

29.57

-95.1100
0

-95.1080
0

-95.1060
0

-95.1040
0

-95.1020
0

-95.1000
0

-95.0980
0

-95.0960
0

-95.0940
0

-95.0920
0

-95.0900
0

2400’ 
 

1500’ 
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                                                      NAR Model Rocket Safety Code 
 
   1.Materials. I will use only lightweight, non-metal parts for the nose, body, and fins of my rocket.  
 
   2.Motors. I will use only certified, commercially-made model rocket motors, and will not tamper with these motors or use them for any purposes 

except those recommended by the manufacturer.  
 
   3.Ignition System. I will launch my rockets with an electrical launch system and electrical motor igniters. My launch 
     system will have a safety interlock in series with the launch switch, and will use a launch switch that returns to the "off" position when released.  
 
   4.Misfires. If my rocket does not launch when I press the button of my electrical launch system, I will remove the 
     launcher's safety interlock or disconnect its battery, and will wait 60 seconds after the last launch attempt before allowing anyone to approach the 

rocket.  
 
   5.Launch Safety. I will use a countdown before launch, and will ensure that everyone is paying attention and is a safe 
     distance of at least 15 feet away when I launch rockets with D motors or smaller, and 30 feet when I launch larger 
     rockets. If I am uncertain about the safety or stability of an untested rocket, I will check the stability before flight and will fly it only after 

warning spectators and clearing them away to a safe distance.  
 
   6.Launcher. I will launch my rocket from a launch rod, tower, or rail that is pointed to within 30 degrees of the vertical to ensure that the 

rocket flies nearly straight up, and I will use a blast deflector to prevent the motor's exhaust from hitting  the ground. To prevent accidental 
eye injury, I will place launchers so that the end of the launch rod is above eye level or will cap the end of the rod when it is not in use.  

 
   7.Size. My model rocket will not weigh more than 1,500 grams (53 ounces) at liftoff and will not contain more than 125 grams (4.4 ounces) of 

propellant or 320 N-sec (71.9 pound-seconds) of total impulse. If my model rocket weighs more than one pound (453 grams) at liftoff or 
has more than four ounces (113 grams) of propellant, I will check and comply with Federal Aviation Administration regulations before 
flying.  

 
   8.Flight Safety. I will not launch my rocket at targets, into clouds, or near airplanes, and will not put any flammable or  explosive payload in 

my rocket.  
 
   9.Launch Site. I will launch my rocket outdoors, in an open area at least as large as shown in the accompanying table, 
     and in safe weather conditions with wind speeds no greater than 20 miles per hour. I will ensure that there is no dry grass close to the launch 

pad, and that the launch site does not present risk of grass fires.  
 
  10.Recovery System. I will use a recovery system such as a streamer or parachute in my rocket so that it returns safely 
     and undamaged and can be flown again, and I will use only flame-resistant or fireproof recovery system wadding in my rocket.  
 
  11.Recovery Safety. I will not attempt to recover my rocket from power lines, tall trees, or other dangerous places.  
                                                                                                                                           Revision of February, 2001 

High Power Rocket Safety Code  

1. Certification.  I will only fly high power rockets or possess high power rocket motors that are within the scope of my user 
certification and required licensing.  

2. Materials. I will use only lightweight materials such as paper, wood, rubber, plastic, fiberglass, or when necessary ductile 
metal, for the construction of my rocket.  

3. Motors. I will use only certified, commercially made rocket motors, and will not tamper with these motors or use them for 
any purposes except those recommended by the manufacturer. I will not allow smoking, open flames, nor heat sources within 
25 feet of these motors.  

4. Ignition System. I will launch my rockets with an electrical launch system, and with electrical motor igniters that are 
installed in the motor only after my rocket is at the launch pad or in a designated prepping area. My launch system will have 
a safety interlock that is in series with the launch switch that is not installed until my rocket is ready for launch, and will use 
a launch switch that returns to the "off" position when released. If my rocket has onboard ignition systems for motors or 
recovery devices, these will have safety interlocks that interrupt the current path until the rocket is at the launch pad.  

5. Misfires. If my rocket does not launch when I press the button of my electrical launch system, I will remove the launcher's 
safety interlock or disconnect its battery, and will wait 60 seconds after the last launch attempt before allowing anyone to 
approach the rocket.  
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6. Launch Safety. I will use a 5-second countdown before launch. I will ensure that no person is closer to the launch pad than 
allowed by the accompanying Minimum Distance Table, and that a means is available to warn participants and spectators in 
the event of a problem. I will check the stability of my rocket before flight and will not fly it if it cannot be determined to be 
stable.  

7. Launcher. I will launch my rocket from a stable device that provides rigid guidance until the rocket has attained a speed that 
ensures a stable flight, and that is pointed to within 20 degrees of vertical. If the wind speed exceeds 5 miles per hour I will 
use a launcher length that permits the rocket to attain a safe velocity before separation from the launcher. I will use a blast 
deflector to prevent the motor's exhaust from hitting the ground. I will ensure that dry grass is cleared around each launch 
pad in accordance with the accompanying Minimum Distance table, and will increase this distance by a factor of 1.5 if the 
rocket motor being launched uses titanium sponge in the propellant.  

8. Size. My rocket will not contain any combination of motors that total more than 40,960 N-sec (9208 pound-seconds) of total 
impulse. My rocket will not weigh more at liftoff than one-third of the certified average thrust of the high power rocket 
motor(s) intended to be ignited at launch.  

9. Flight Safety. I will not launch my rocket at targets, into clouds, near airplanes, nor on trajectories that take it directly over 
the heads of spectators or beyond the boundaries of the launch site, and will not put any flammable or explosive payload in 
my rocket. I will not launch my rockets if wind speeds exceed 20 miles per hour. I will comply with Federal Aviation 
Administration airspace regulations when flying, and will ensure that my rocket will not exceed any applicable altitude limit 
in effect at that launch site.  

10. Launch Site. I will launch my rocket outdoors, in an open area where trees, power lines, buildings, and persons not involved 
in the launch do not present a hazard, and that is at least as large on its smallest dimension as one-half of the maximum 
altitude to which rockets are allowed to be flown at that site or 1500 feet, whichever is greater.  

11. Launcher Location. My launcher will be at least one half the minimum launch site dimension, or 1500 feet (whichever is 
greater) from any inhabited building, or from any public highway on which traffic flow exceeds 10 vehicles per hour, not 
including traffic flow related to the launch. It will also be no closer than the appropriate Minimum Personnel Distance from 
the accompanying table from any boundary of the launch site.  

12. Recovery System. I will use a recovery system such as a parachute in my rocket so that all parts of my rocket return safely 
and undamaged and can be flown again, and I will use only flame-resistant or fireproof recovery system wadding in my 
rocket.  

13. Recovery Safety. I will not attempt to recover my rocket from power lines, tall trees, or other dangerous places, fly it under 
conditions where it is likely to recover in spectator areas or outside the launch site, nor attempt to catch it as it approaches 
the ground.  

MINIMUM DISTANCE TABLE  

Installed Total Impulse 
(Newton-Seconds)  

Equivalent High Power 
Motor Type 

Minimum Diameter of 
Cleared Area (ft.) 

Minimum Personnel 
Distance (ft.) 

Minimum Personnel Distance 
(Complex Rocket) (ft.) 

0 -- 320.00 H or smaller 50 100 200 

320.01 -- 640.00 I 50 100 200 

640.01 -- 1,280.00 J 50 100 200 

1,280.01 -- 2,560.00 K 75 200 300 

2,560.01 -- 5,120.00 L 100 300 500 

5,120.01 -- 10,240.00 M 125 500 1000 

10,240.01 -- 20,480.00 N 125 1000 1500 

20,480.01 -- 40,960.00 O 125 1500 2000 

Note: A Complex rocket is one that is multi-staged or that is propelled by two or more rocket motors Revision of 
July 2006 

 
 
 



 8/25/07   Page 31

Special measures for demonstration launches with large audiences such 
as festivals or any event where people will not be paying attention to the 
launch 
 
Wind considerations – don’t fly with strong wind either toward or away from spectators 
 
Use only new motors – especially avoid and reloadable fuel grains that show any sign of 
swelling due to moisture. 
 
Angle 10-20 degrees away from crowd regardless of winds     tall skinny rockets will tend to go 
straight up so they may need a steeper angle to translate fight path. 
 
Consider small parachutes of streamers 
 
No clusters    
 
No winged vehicles 
 
Stagers need special consideration (testing?) 
 
Have several ‘spotters’ ready to follow path of rocket into spectator area if needed to issue a 
local heads up (hopefully never needed) 
 
 
 
 

  
 
 
 
  
 
 
 
 
 
 
                    15-20 degree launch angles required  



                    Hazard Analysis for Rocket Launches   
 

This table contains information about the most common causes for a rocket to fail. The intent is that, with proper care and prevention, these failure modes may be avoided.   
 

TASK/STEP HAZARD CAUSE PREVENTATIVE MEASURE 

Flight 
preparations 

Premature motor 
ignition 
 

Connecting igniter 
to live ignition 
system 

- Use launch controllers systems with a switch that returns to “off” when released per NAR safety code.   
- Ensure continuity checker is igniter/electric match/flash bulb safe. 
- Install High Power igniters at pad 

 Premature ejection 
charge ignition 

Electronic 
Altimeter failure / 
capacitor discharge 

- Consider using a switch or shunt on charge circuits until placed on pad 

Rocket boost Rocket ‘busts’ FAA 
waiver 

Improper 
simulation planning 

-Use Use a Cd value between 0.45 and 0.50 for a conservative estimate of airframe performance. 
     -or- -Limit planned altitude to within 15% of waiver limit 
 

 Erratic boost Rocket unstable - Check the stability of the rocket with the selected motor per NAR safety code  
 -Use computer CG/CP program, CP should be between .5 and 4.0  1.0 body diameter aft of CG 

  Rocket hangs on 
launch guide 

- Insure lugs/guides are free of paint or other debris 
-See Appendix for launch guide guidelines 

  Unstable launch pad 
/ guide 

- insure launch pad and guide are sufficiently strong to withstand wind and launch forces. 
- use rail system for HPR launches     

  Too much wind - Launch only in winds of less than 20 mph as required by NAR safety code 
- In windy conditions low thrust launches should be avoided.  
-Insure speed at top of launch guide is four times the wind speed.  

  Drag Separation - Check slip fits for nose cone and compartment shoulders  
   -Turn the model nose down. Check nosecone (or payload bay) can not separate under their own weight 
-Consider vent hole in top of booster section for high performance models 

  Insufficient thrust - Follow manufacturer¹s recommended maximum lift-off weight –or- 
- Use computer simulation program to determine thrust required  -or- 
- Consult thrust to weight safety charts 

  Cluster Issues - Insure motors are matched – composite motors should be ignited first 
 -The model must not separate from the ignition system before the composite motors are ignited. 
 -Insure motor igniters wired in parallel . Check for shorts which may prevent igniter function. 
 Insure the current requirements for igniters are matched.  
 

 Airframe failure Improper 
construction 

- Follow manufacturer assembly instructions. 
- On original designs use standard construction methods 
- Check for secure fins and launch lugs 

  Fin flutter - Be sure to align grain with leading edge of fin. (standard construction method) 
- Avoid high aspect ratio fins 
 

  Overboost - Insure rocket is built to withstand high G loads expected 
- Consider fiberglass or carbon fiber for high performance models 
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TASK/STEP HAZARD  CAUSE PREVENTATIVE MEASURE  

 Catastrophic motor 
failure 

Temperature 
cycling  

- Store motors at a consistent temperature 
- Use care in handling motors to insure they are not damaged   

  O ring failure 
         or  
Delay bypass    
failure 

- Inspect O rings and delay element for any kicks, cracks, or other damage 
- Grease O rings before installation 
- Insure proper O rings are installed 
- Avoid crimping or damaging o-rings 
- Avoid opening case after ejection charge has been installed 
     -If case must be opened to change igniters, hold nozzle end up and be careful not to move fuel liner 

   
Hardware failure 

-Inspect motor case and closures for signs of nicks, cracks, or other damage 
-Insure case is installed in Cessaroni motors 
-Insure all closures are tight 
-Clean motor carefully after each flight 

  Improper Igniter 
installation 

-Insure igniter is installed properly per manufacturers instructions 

Rocket 
recovery 

Failure to eject 
recovery system 

 
Motor ejects from 
rocket 

- Use motor retainer clips or sufficient tape to provide positive friction fit of motor 
       -Recommend taping retention device for added security 
- Be sure that recovery system not packed too tightly 
- Use heat resistant adhesives in motor mount  

  Shoulder too tight 
 

- Insure paint, tape, or other restrictions do not cause nose cone or payload shoulders to stick. 
- Sand as necessary 

  Stuck Piston - Insure piston moves freely  
- Sand as necessary 

   
Ejection charge 
failure 

- Insure ejection charges are loaded and  properly secured with tape or other methods  
- Verify ejection charge port is clean and clear  
- Avoid putting any grease on delay element 

  Electronics failure 
 

- Verify system integrity before first flight or after major changes 
- Insure G-switch moves freely if applicable 

   
 
Failure of electronic 
recovery system to 
fire ejection charge 
 

- Verify igniter integrity with multi-tester or self-testing recovery system 
- Test altimeter before use in pressure jar 
- Insure Ejection charge canister is properly packed 
    - Insure charge covers insulated part of igniter 
- Insure all hardware and electrical leads are installed properly and secured against flight loads. 
- Consider motor ejection for backup to drogue charge 
- Consider redundant altimeter/ejection charge systems 

  Pressure leak - Insure no leaks in body tube / couplers 
-Clusters – insure no gaps in aft bulkhead 

  Recovery device 
stuck in rocket body 
 

- use proper amount of powder in ejection charge  – see chart  
- Insure parachute is attached near nose cone 
- Insure wadding is not packed too tight 
- Insure recovery device is not too large and packed properly 
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TASK/STEP HAZARD CAUSE PREVENTATIVE MEASURE 
Recovery 
(cont’d.) 

Parachute fails to 
open 

Parachute burned 
by ejection gasses 

-. Nomex or Kevlar shields recommended 

  Shroud lines fouled - Fold  parachute carefully as described by manufacturer 

 Strip of recovery 
system at 
deployment 

Deployment 
occurred too early 
or too late 

- Follow anufacturer¹s recommended maximum lift-off weight and/or computer 
        simulation data to determine best delay time. 
- Use electronic apogee detecting deployment system. 
- Select shorter delays when winds are higher. (weathervaning may shorten time to apogee) 

  Shock cord ripped 
or tube zippered 

-Use “Eng Anti-Zipper Device” – a wad of tape on the cord where it contacts top of body tube. 

 Separation of 
recovery system. 

Recovery system 
improperly secured  
 

- Insure all hardware is strong enough to withstand expected forces 
- Insure recovery system is properly attached to the rocket/payload section/nose cone.  
      - Inspect quick links, U bolts, or other hardware to ensure that links are closed/locked  
-Use U bolts for projects over 5 pounds. Insure eye any bolt connectors will not un-screw during descent  

  Shock cord or 
Parachute failure 
 

-  Recommended for shock cords: Tubular nylon with sewn ends and a Kevlar sheath to prevent heat 
damage  
- Use extra long shock cord – see guidelines in appendix  
- Periodically inspect all recovery system components. Replace/repair burned or worn components. 
-Use “Dehart Apogee Harness” – a short length of bungee backed up with longer Kevlar cord. 

  Recovery device 
stuck in rocket body 
 

- Too much wadding 
- Recovery device too large or not packed properly 
- Insufficient ejection charge – see chart on back of checklist 

 Rocket drifts out of 
field boundaries 

Parachute too large Refer to parachute sizing guide and drift charts on back of checklist 

  Too windy - Insure winds are within limits.  
- Consider winds aloft information 

  Main parachute 
deploys early 
 (Dual Deploy 
Systems) 

- Use shear pins to secure main parachute compartment.  
- Use extra long shock cord and/or “metered deployment” of cord in drogue section.  
- Use proper amount of black powder in drogue ejection charge 
-Use “Dehart Apogee Harness” – a short length of bungee backed up with longer Kevlar cord.  

 Rocket impacts 
Launch area 
causing personal 
injury 

Spectators not 
paying attention to 
rocket flight 

- Use electronic PA system for all high power and large special event launches. 
- Launch Control Officer responsible for calling “Heads Up” 
-LCO give periodic detailed briefing to spectators on the meaning of ‘heads up’  
      and the corrective action to be taken 
-Insure that all flights are planned such that - assuming recovery system failure - the  
       expected flight path will result with impact in an unoccupied area of the field 
-Angle all flights crosswind from spectators so they won’t overfly launch area 

Caution: Preventative measure is not all inclusive and additional precautions may be required in order to maximize safe flying conditions
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Rocketry Safety Critical Event Report 
Reporter 
�  Rocket Owner  
�  RSO/LCO/Range Worker 
�  Spectator 
 

Reporter Certifications 
�  L1  �  L2 �  L3 
�  TSO 
Other (describe)________ 

Reporter Experience 
Years in Rocketry:  
Years at this level:  

Weather 
Wind Speed & Direction:  
Cloud Cover:  
Temperature:  

Flyer Certifications 
�  L1  � L2 �  L3 
�  TSO 
Other (describe)________ 

Flyer Experience 
Years in Rocketry______ 
Years at this level______ 

Rocket 
Make, Model:                                             Lift Off Weight:                              Length: 
�  Kit   �  Modified  �  Scratch 
Flight Data 
Crosswind Launch Angle:     o          Other Angle    o    �  Upwind    �  Downwind      
Altitude:          ft.       �   Measured      �  Estimated 
Approx. Landing Distance:         ft.    �  Upwind   �   Downwind     �  Crosswind    
�  Stage 1 
Motor(s):  
Controlling Electronics: 
 

�   Stage 2 
Motor(s): 
Controlling Electronics: 
 

�  Stage 3 
Motor(s): 
Controlling Electronics: 
 

Cause(s) 
�  CATO  (describe)________ 
�  No Ejection 
�  Week Ejection 
�  Late Ejection 

�  Motor Unrestrained 
�  Unstable 
�  Shred 
�  Power Prang 
 

�  Separation 
�  Tangled Chute 
�  Other: 
 
� Normal Flight 

Conseqence(s) 
�  Lawn Dart 
�  Core Sample 
�  Hard Landing 

� Property Damage 
      � Fire 
      �  Impact 
      �  Other (describe below) 

�  Injury (describe) 
 

Describe Event/Situation (Include description of field, rocket flight, landing location, lessons learned, as applicable) 

 

 

Lessons:  
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Gauges and rules of thumb:-  
 
Launch lugs, rail guides.  
  
          Are the lugs adequately sized for the model? 
 
 Suggestions are 1/4" minimum for models up to 3.3 pounds; 3/8" to 1/2" lugs for models up to 20 

pounds, 3/4" or larger lugs for models over 20 pounds.  Single launch lugs should be at least 6 
inches long and mounted at the model's CG.  2 lugs, each spaced a minimum of 2 body tube 
diameters from the CG are preferred.  The separated lugs are preferred because they better resist 
rotation (from winds) of the model on the launch rod.  Rotation of the model on the launch rod 
may cause binding during launch. 

 
 Check the lugs for paint buildup or burrs inside the lug(s).  Paint or burrs may cause binding on 

the launch rod.  A rolled sheet of sandpaper can be used to remove burrs or paint. 
 
Fins.   
 
  Models powered by H, I, or J motors should use 1/8" plywood or fiberglass at a minimum.  Higher 

powered models and high aspect ratio fins (large fin span versus fin chord) require additional 
strength to resist launch loads and possible flutter problems.   

 
       Laminated or built-up fins should be checked for delaminations.  Bubbles may indicate 

delaminations.  Tapping the fin with a heavy coin (e.g. half-dollar) will give a "dead" thud if 
delamination is present.   

   
       Examine the fin roots for cracks; minor "hairline" cracks may be acceptable if the fins are not loose 

or if the fins are mounted using "through the wall" construction.  Check the fins for warpage; there 
should be little, if any, warpage. 

 
Engine installation.   
 
    .   A wrap of tape around motor clip(s) to restrain them against the motor is suggested. 

 
 
 
Static Port Suggestions: 
Should Not use 2 Ports.  1 can be used, but 3 are b etter. 
 
Port Diameter=(pi*r 2*l)/(c*n) 
Where: 
r=radius of electronics bay 
l=length of electronics bay 
c is a constant: 
 400 for 1 port 
 200 for multi-port 
n=number of static ports 

Sizing Tubular Nylon   
9/16" serves well in rockets up to 15 pounds. Go with ¾ up to 30 pounds. 1" up to 50 pounds.  



 37

Length of model rocket shock cord   
Make shock cords for model rockets a minimum of 2 to 3 times the overall length of the rocket. Middle or high power 
rockets should use tubular nylon at least 5 times the rocket length.  

Wadding   
Use enough wadding to fill 2 x the diameter of your BT. Any more is probably overkill. Any less may allow hot particles 
through to hit your chute. Do not pack it tight  

Knots, Loops and Sharp Bends in Shock Cord or Bridl e  
Knots, sharp bends, including sewn loops, in the tubular nylon or flat webbing will weaken its load capacity by 50%.  

How Tight is Tight?   
Many people use masking tape to finesse the fit between an airframe and a coupler that must separate at deployment. A 
common question is: how tight do I want it to be? Use enough masking tape so that you can pick the rocket by the nose 
cone without the rocket coming apart. If you vigorously shake the rocket up and down, and don't see any movement off the 
coupler, you've probably got too much tape on, Jack.  

Shear Pins   
Use shear pins on any rocket where you need a little extra piece of mind to know everything will stay in place until the 
proper time. Use 1/16" styrene rod or #2 nylon screws on almost any high performance rocket. For example two styrene 
shear pins each on a 2.6" phenolic airframe, 4 nylon screws on a 6" bird. See the article on Shear Pins  in the 
CONSTRUCTION area for more detail.  

Rod 
Diameter 

Maximum 
rocket (lbs) 

¼" 5 # 

3/8" 10 # 

½" 15 # 

5/8" 30 # 

¾"` 40 # 

7/8" 55 # 

1" 75 # 

Note: Many believe that a rail should be used with any rocket weighing more than 15-20 pounds.  

Minimum Speed for Stable Flight   
44 fps (30mph) is generally accepted as a minimum safe speed for stable flight and is good for winds up to 5 mph. Faster 
speeds are necessary to achieve stability in windy conditions so add 9 fps (6 mph) for each additional 1 mph of wind speed. 
(Contributed by Terry Markovich, TRA 6811)  

Mounting launch lug(s)/button/s   
When mounting a single lug , cover the center of gravity with the lug. Always mount at least two rail buttons. When 
mounting two lugs or buttons, mount the lower piece at the rear of the airframe. The second should be on or just behind the 
center of gravity.  
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Training Class Sign-In Sheet 
Roster, Safety Check-In and Range Safety 

                                                      
 
Date Name (Print) Name 

(Signature) 
E-Mail Address Phone 

Number 
Safety 
Check-In 
Officer 

Range 
Safety 
Officer 

Conducted  
By 

        
        
        
        
        
        
        
        
        
        
        
        
        
 
 
 
 
 
 
 
 
 
 
 


