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Contrail Rockets
Vent Detector for Internally Vented 
Hybrid Motors Instruction Manual
Congratulations on your purchase of a Contrail Rockets Vent Detector.  Before you begin use if this detector familiarize yourself with the parts and setup.  If you have any questions, please contact Contrail Rockets.  This Vent Detector is designed for Internally Vented motors.  The vent line needs to exit the motor through the combustion chamber. This allows the Vent Detector to be installed to the new open vented motors or the old-style vent restrictor used on bolted 75mm 98mm and 152mm hybrid motors.  An 1/8 to 1/8 PTC coupler is used on motors that do not require a restrictor.  On motors requiring a restrictor you need to thread your vent restrictor into the 1/8 brass pipe coupler and 1/8 PTC.  While filling your motor the vented gas exits the detector.  When the motor is filled, and liquid begins to exit the motor the detector will notify you that the motor is now full signaling with a strobe and horn.  A benefit of this system is that the motor is venting upon ignition into the combustion chamber thus slowing the venting process.  In addition, any Nitrous Oxide vented after ignition is used in the combustion process.  Note that if you are using the vent detector on a top vent motor that vents out the side of the rocket you will have to use a line cutter to cut the vent line exiting the rocket when the motor is ignited.  Your fire circuit thus serves two functions to ignite the motor and also cut the vent line.
Warnings
-
Only Contrail Rockets Certified Reloads are to be used in Contrail Rockets Hardware.  The use of any other manufactures reload in Contrail Rockets Hardware will void your warranty and will also render the assembled motor non-certified.   

-  
Never Approach a Hybrid Motor when filling or while the motor has pressurized Nitrous Oxide in it.

-  
After Firing your motor, it may be hot, and should be handled with care.  

-  
Always Wear Protective Eyewear, Gloves, and Clothing when working with Hybrid Motors, or Ground Support Equipment.

-  
Always follow the Tripoli Safety Code as well as the NFPA Safety Code for Mid and High Power Rocketry.

-  
Not heeding these warnings could result in injury/death to yourself or others.  
Safety and First Aid

Contrail Rockets Hybrid Motor Reloads will not burn without the presence of a High Temp Heat Source, and strong oxidizer.  If for some reason, any part of a reload is ingested, induce vomiting and seek medical attention.   Understand that Nitrous Oxide is a Cryogenic liquid stored at high pressures.  When released it can reach temperatures as low as -127 degrees Fahrenheit.  Safety equipment needs to be used when working around Cryogenic liquids.  Leather gloves and safety goggles as well as an understanding of how the Ground Support Equipment operates is critical for your safety as well as the safety of others.

Filling and Venting Instructions

It is recommended that your hybrid motor be filled remotely using electrical actuated solenoid valves.  Manufactures of Hybrid Ground Support Equipment will be more than able and willing to help assist you in the pre-flight setup and procedures which go along with their equipment.  If you are not familiar with the equipment, ask them prior to use.  It is required that the motor be filled with liquid Nitrous Oxide not gaseous Nitrous Oxide so either the cylinder for filling needs a dip tube or would need to be inverted so that liquid is supplied to fill the motor.  The pressure of the Nitrous Oxide should be 750 psi.  A variation in pressure between 700 and 800 psi are within the manufactures safety standards and provides thrust levels within 5% of optimal thrust as when 750 psi is maintained.  This pressure can be obtained in hotter environments by shading the cylinder.  In addition, using a white beach towel tied or bungee strapped to the cylinder are effective methods.  Using water for evaporation or Ice water for quicker cooling are also effective means of lowering fill cylinder temperature which in turn lowers your Nitrous Oxide fill pressure.  Heating the cylinder can be achieved using commercially available NOS bottle heaters if Solar heating is insufficient.  Never use fire or gas heaters to heat the cylinder.  While hybrid motors have been launched outside of those recommended pressures be aware that hybrid motors should never be fired when the motor is not venting liquid indicating that the motor is filled with liquid Nitrous Oxide.  
Warning at elevated temperatures above 97 degrees or 1069 psi Nitrous Oxide in the fill cylinder are classified as a supercritical fluid and filling or launching a hybrid motor would lead to a CATO.   Hybrid motors designed with an internal vent that exits the combustion chamber through the nozzle along with the igniter leads and the fill line.  The clear vent hose needs to be located in a way that the exiting hose can be connected to the vent detector.  The vent detector includes 6 feet of 850 PSI nylon hose and both a coupler and 1/8 PTC and a n 1/8 PTC coupler.
Launch Setup and Procedure
-  
In order to fire any Contrail Rockets Hybrid Motor you will need to have available a Hybrid Ground Support Equipment.  We recommend the Contrail Rockets Ground Support Equipment, or the Wilson FX Hybrid Ground Support Equipment.  For More information on Ground Support Equipment contact a member in your club flying hybrids or Contrail Rockets.  

-  
No Hybrid Motor should be operated when Nitrous Oxide Pressures are less than 650 psi or more than 850 psi.
-  
It is required that you fill your Hybrid Motor from a Distance of no less than 100 Feet.  
-  
Manufactures of Hybrid Ground Support Equipment will be more able and willing to help assist you in the preflight setup and procedures which go along with there equipment.  If you are not familiar with there equipment, ask them prior to use.
Disclaimer

Contrail Rockets LLC. specifically disclaims any warranties with respect to any and all products sold or distributed by it, the safety or suitability thereof, or the result obtained, whether express or implied, including without limitation, any implied warranty of merchantability of fitness for a particular purpose and/or any other warranty.  Buyers and users assume all risk, responsibility and liability whatsoever for any and all injuries (including death, losses, or damages to persons or property), including consequential damages arising from the use of any product or data, whether or not occasioned by seller’s negligence or based on strict product liability or principles of indemnity or contribution.  Contrail Rockets Neither assumes nor authorizes any person to assume for it any liability in connection with the use of any product or data.  

Contrail Rockets LLC. Ensures that reasonable care during the design and manufacture process.  Because we can not control the use or storage of our products, Contrail Rockets, can not be held responsible for any personal injury or property damage resulting from the handling, use or storage of its products.  The Purchaser assumes and accepts all liabilities and risks associated by the handling or use of Contrail Rockets Products.  By Purchasing a Contrail Rocket, LLC. product, you are hereby acknowledging the above disclaimer, and agreeing to not hold Contrail Rockets, LLC., its owners, employees, stockholders, partners, or subcontractors for any harm or blame caused by the use of our product, caused by the purchaser, and/or end user.  

Warranty

Our Products are Warranted for a time period of one year, from the date of original purchase.  The warranty expressed by Contrail Rockets LLC., covers defects in material or workmanship.  There shall be no expressed or implied warranty, which covers any item damaged, through the use of a Contrail Rocket Motor.  This includes the motor hardware, electronics, and any other items which suffer from the misuse, neglect caused by the user.  Contrail Rockets LLC. Reserves the right to alter the Warranty at any time, at their discretion.

Contact Information

Contrail Rockets LLC.

1894 E. Tradition Ln.
Lake Havasu City, AZ  86404
United States of America

Phone Number:  928-208-5580
Website:  http://www.contrailrockets.com
Manufacture Date:
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