Instructions with Fireworks CD

The information on this CD was compiled in Microsoft PowerPoint.  There is so much information, it was split into three PowerPoint presentations.   Each slide is full of information on a different firework device.  Most slides contain the following information about the device.   Number, name, type of device, picture of the device, micrograph of a particle found in the device, an EDX spectrum of a particle found in the device, pyrotechnic effect, the inorganic contents of each unburned substrate in the device, what was found on a normal run for GSR on the residue collected after burning the device, the morphology of particles from the burned residue, and the elements identified within particles found in the burned residue of the device.


There is no particular order to the list other than the first 86 and #92,#147, and #148 were bought in Ohio and the rest of them were bought in Tennessee. 

Number – A number was given to each device in an attempt to keep it all straight.

Name – This is a name of the device that should be found written on the device.

Type of device – In an attempt to group the devices, I assigned nineteen different types so that possibly some conclusion could be made about each type of device. They are: 

19 fountains 

18 multiple shots

18 bottle rockets

13 ground animals

12 ground spinners

10 flying spinners

10 firecrackers

 7 mortars

 7 roman candles

 6 wheels

 5 missile rockets

 5 smokes

 3 crackering balls

 3 sparklers

 3 snaps or poppers

 2 strobes

 1 snake

 1 parachute

 1 igniter

Picture of the device -  This is a digital picture of the device. There is no ruler in the picture, however, the numbers used in each picture are exactly ¾ of an inch tall and ½ of an inch wide.

Micrograph of a particle found in the device – Most of these are in back-scatter electron detector. They are meant to be typical particles found in the burned residue, but effort was made to particularly show particles close to the correct morphology of GSR particles.

EDX spectrum of a particle found in the device – This is usually a spectrum of the particle seen in the micrograph, but not always.  Some of them are of the most common stuff found in the debris.

Pyrotechnic effect – I tried to remember to write down a description of the effect that each device had as we set them off, but I didn’t always remember to do that. 

The inorganic contents of each unburned substrate in the device – Every unused device was carefully cut open and each separate type of powder or ball or flake inside was mounted on an SEM stub.  Most of these were analyzed by Dennis Ward of the FBI.

What was found on a normal run for GSR on the residue collected after burning the device – Each burned residue sample was put through the automated GSR analysis at the Hamilton County Coroner’s Lab.  I wanted to see if, in a normal GSR run, any particles would be identified by the instrument as characteristic or unique GSR particles. This reports what the instrument identified, not what was confirmed manually. 

The morphology of particles from the burned residue – I was particularly interested in, and made note of, round or spheroid particles in the size of 5 microns or less. These are what we most often look for in GSR particles.

The elements identified within particles found in the burned residue of the device – This is a list of the particles found by the Hamilton County Coroner’s Lab and The West Virginia State Police Lab after manually searching the burned residue.  The same stub was searched by both labs.  The elements in each particle should be listed in order of peak heights, starting with the most abundant element in the particle’s spectrum.  And the particles are generally listed in order of most abundance found in the sample.
A written report of the results and conclusions of this research was published in the Midwestern Association of Forensic Scientists Newsletter.  MAFS funded this project with the stipulation that it be published in their Newsletter first.

There are a few micrographs, spectra, pictures, and results missing here and there which I apologize for, but I really took on more than I could chew. This project started in 1999 soon after  I read the article “Gunshot Residue-Similar Particles Produced by Fireworks” written by Peter Mosher and Mike McVicar et al. which stimulated my research.  [Can. Soc. Forens. Sci. J. Vol. 31. No.2 (1998) pp. 157-168.]   
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