VOLCANIC PROCESSES PROJECT

IMPACT GLASS SAMPLER

Introduction

The purpose of the sampler is to shatter and collect the surface rind of volcanic glass on submerged lava flows using  any manipulator on a vehicle of opportunity.  The primary initial  design requirement was to provide multiple small individual samples of one cubic centimeter or less. With sample quality equal  to the wax impregnated free fall sampler currently in use.

Hardware


The impact tool itself is an enlarged version of a snap action center punch.  The cutting nose and impact parts are hardened stainless steel open through the center. The balance of the parts are aluminum and plastic to reduce weight. The suction tubing passes through the center of the tool and is pinched and held by a coupling at the cutting nose. The tool shaft is preloaded by the lower spring, and the impact weight is loaded by the upper spring.  The load on this upper, or power, spring can be adjusted by rotating the rear end cap.


The second half of the system consists of a rotary sample collection mechanism pilfered from the Optical Plankton Counter. The individual sample collection jars can be individually indexed into the suction stream.  The collection jars have been redesigned to accommodate rigid mesh screening to collect the glass chips but to pass silt, sediment, and small bugs through the system. The suction stream runs from the sampler tool through flexible tubing into a sample jar and on to a Technidyne pump.

Operation


In operation, the pump system is started and the impact tool placed against the rock face with the manipulator.  Pushing with the manipulator compresses the tool shaft and both springs arming the tool. It then snap releases and the impact weight slides forward to impact the shaft / cutting nose assembly and shatter the volcanic glass.  The chips are then vacuumed into the sample jar.  This operation can be repeated as often as necessary to obtain a sufficiently large sample.  The rotary carousel is then indexed to isolate the sample until vehicle recovery. 

