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The proposed ALTEX tail-cone design must, at a minimum, be capable of the following:

a. Mechanical

i) The module should fit inside a form equivalent to the volume of an 8” diameter that protrudes not more than 23” forward into the hull from the 8” diameter end cut.  The overall length must not be more than 29 ½”.

ii) The transition between tail-cone module and vehicle fairing must be as smooth as possible.

iii) Tail-cone module must be mounted in an acoustically isolated manner from the remainder of the vehicle.

iv) The system must be a 2-axis ring wing control surface with a ducted propeller having a maximum clearance of 0.1” between propeller tips and ring.

v) Maximum weight may not exceed 30kg in air or 10kg in salt water.

vi) Tail-cone module should be constructed of non-corrosive parts, preferably non-metallic.

vii) Use of aluminum in the design is permissible with fuel cell.

viii) Oil compensated systems must maintain a minimum pressure of 2 psid over full depth range and a maximum of 10 psid.

ix) Axial impact absorption – 1G of full vehicle mass.

x) Side shock of 1G @ 400kg dry weight pivoting about the vehicle center point.  (Assume uniform distribution of weight along a 4 meter body)

xi) Propeller rotation must not be affected by above impact specifications.

xii) Parts should be off-the-shelf, preferably with minimum or no modifications, and number of parts minimized.

xiii) Purposeful failure points (shear pins or weak links) should be provided to protect valuable portions of the tail-cone against abnormal loading.

xiv) Failure points should be sufficiently compliant that failures are infrequent and limited to single components. 

xv) Design should minimize seals, especially with regards to rotating shafts, and existing seals should be simple and robust.

xvi) System must be rated for 4000 meters.

b. Actuator Performance

i) Both rudder and elevator must be capable of +15( excursions.

ii) Slew-rate should be at least 5(/second upgradeable to 15(/second.

iii) The actuator must provide adequate shaft torque to overcome maximum external forces applied during operations.

iv) Actuators must not be back-drivable.

v) Actuator motors must be operated to minimize power consumption.

vi) Position feedback is required with 10 bit resolution & 7 bit accuracy.

c. Thruster Performance

i) Ideal thruster RPM is between 200-300RPM.

ii) Thruster shaft output of 100W upgradeable to 240W.

iii) Some flexibility is available in i and ii as RPM and torque are related to propeller design.

iv) Brushless motors should be used.

v) Magnetic coupling is preferred to a shaft seal.

vi) Gearing in the wet volume (i.e. outside the thruster housing) should be considered.

d. Electrical Interface

i) Should accept power from 18-32VDC.  Optimal performance above 22VDC.

ii) Interface by RS-485.

iii) A single connector shall provide power and communications to the tail-cone module from the vehicle systems.

e. Diagnostics

i) Tail-cone electronics should be capable of detecting and isolating common failures (over-current, etc.)

C:\TEMP\Tail-cone spec.doc


1
C:\TEMP\Tail-cone spec.doc


2

