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PRESIDENT’S MESSAGE

SPRING 2008

MATTHEW NOEDEL

Greetings All,
I have nothing profound or earth shattering to offer you in this message—only that you should each
take a moment to think about what it is we do. It is all too easy to become burdened with the daily grind
of “the job” and simply become a forensic processor. So take a moment today to really think about
what we are asked to do, and be proud that you get to be a part of this process. We have a tremendous
responsibility to provide expert scientific examination and at times the significance of this responsibility gets lost in daily production requirements.
Remember—someone somewhere cares. They care that you are right, they care that you communicate your results and they care that you stay involved. Though we may be isolated from hearing the
thanks from the people that our work most impacts, know that some of the simplest and most routine
work we perform represents life changing situations for families everywhere.
That said, I’ll give you a break and lighten up this message. I stumbled across these excerpts from
court transcripts somewhere—gotta love those lawyers:
Q. You say that the stairs went down to the basement?
A. Yes.
Q. And these stairs, did they go up also?
Q. Have you lived in this town all your life?
A. Not yet.
For those of you who find yourselves trying to describe observations in crime scenes at 3:00 A.M.,
this definition from comedian Rich Hall:
Furnidents—The indentations left in carpet after moving heavy furniture
And finally, who hasn’t attended a NWAFS meeting and had this situation arise at the airport:
Prema-cheerio or Toodle-oops – (n.) The uncomfortable silences shared by two people after
they’ve said good-bye to each other but must continue to walk together out of necessity (Internet)
Don’t forget our annual meeting in Boise, ID the week of November 3, 2008! Put it on your calendar—
it is a great location and will be a great meeting. Check in on the website www.nwafs.org for registration information. Got an idea for a workshop? Contact Rocky McDowell
(Rocklan.McDowell@isp.idaho.gov) and help develop the program you want to attend! I will leave you
with this:
“I never forget a face, but in your case I’ll be glad to make an exception”. (Groucho Marx)
Respectfully submitted,
Matthew Noedel, NWAFS President
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KORI BARNUM

Hello, fellow NWAFS members! We have some great contributions this issue, with information on glass
annealing, bullet trapping systems, and an interview with our most recent Life Member Recipient, Lisa
Caughlin.

Some of you may have been “lucky” enough in the past to fall victim to my pleas for newsletter contributions, which can be heartlessly nagging, shamelessly cajoling, and sometimes downright pitiful. I’ve
given a lot of thought as to how to make our newsletter more relevant and valuable to our membership,
but what I really need now (besides contributions!) is your feedback.

Please consider the questions below, then take a moment and respond to me with your opinion. Ideally,
I’d like to hear back from a lot of you, and publish some of your responses in the next issue of
CrimeScene – let’s create a dialogue about the newsletter as a resource in order to improve it. Thanks!
•

How has the NWAFS newsletter been helpful to you?

•

What would you like to see more of in the newsletter: articles, NWAFS organization information,
job postings and training opportunities? Are there other items that would benefit your forensic
work, research, or interests?

•

What would you change about the newsletter?

•

Do you like receiving the newsletter four times per year? Would you object to receiving it less,
perhaps two times per year?

•

If you have never contributed to the newsletter, is there something that could be changed that
would make you contribute?

•

What areas of forensics do you want to see represented that you haven’t seen in recent issues?
Are there other topics in general science you’d like to see information on?

Thank you in advance for your constructive and candid feedback; it is appreciated! Please send responses
to me at kori.barnum@state.or.us.

Finally, be sure to check out the information on page 13 about free meeting registration awarded to the
auther of the “Best Independent Newsletter Submission”.
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Life Member Award - Lisa J. Caughlin
Lisa J. Caughlin was awarded Life Member
status at the Fall 2007 NWAFS Meeting. Ms.
Caughlin graduated from UC Davis with a B.S.
in Biological Sciences, pursued graduate work in
Forensic Science and Public Administration, and
is a certified Computer Crime Investigator and
Arson/Explosive Investigator. She has over 20
years of experience in forensic toxicology, and
currently runs the Canine Academy Training
Center near Austin, TX, providing law enforcement canines with narcotic and arson detection
instruction as well as general obedience training.
She is a Fellow with the American Academy of
Forensic Sciences, has held several board positions with the Northwest Association of Forensic
Sciences, and is a member of regional, national,
and international Forensic Toxicology Associations.
Lisa, can you give us an update on what you’ve
been up to since leaving your forensic lab position? Where you are at & what you’re doing?
I am now living in Leander, Texas, which is just
outside Austin. I am training canines for both law
enforcement and for the general public. I own my
business “Canine Academy Training Center” and
have 1 full time employee and one part time employee. We train both narcotic detection canines as
well as full patrol canines and have dogs in departments throughout the US including CA, OK, UT, MS,
MI, MT, TX, AZ, NM, VA, WI. We also train accelerant detection canines for fire departments. We also
train law enforcement canine teams for tracking,
tactical situations, article search and recovery,
advanced narcotic searches and other areas. We host a
police canine competition in October here at our
facility.

SPRING 2008

What are some of your funniest or most significant
memories of past NWAFS meetings?
Wow...this is a tough one. There are too many to
count. Probably the best meeting was in Jackson
Hole, WY. It was my first meeting and I had been
talked into going by Roger Ely and Larry Campbell.
It was our first room share meeting as my lab would
not fund my trip and I had no funds. Man...it was a
blast...who could get to sleep the fastest so they
wouldn’t have to listen to the snoring....and it was the
site of the infamous picture of Roger sharing a pretzel
stick with Dale Mann. And...another first for me....I
got to wear chaps for the first time!!! I thoroughly
enjoyed all the meetings I went to. Another memorable one was Portland...where I got my first tattoo
with my buddy Joe from Sac County.....we had a
great time there as well.
What kind of pizza do you like best?
Round Tables thin crust Polynesian sauce with
pepperoni. But...I’ll eat any kind as long as it has
meat on it...I LOVE pizza!
Have you had any recent brushes with famous
people?
I got to be in the halftime show of the Super Bowl
this year for the Tom Petty show. I got to shake his
hand during one of the rehearsals.....very cool.
What’s your favorite fast food?
Jack in the Box Tacos
Are you more likely to “take a penny” or “leave a
penny”?
Leave them....hate them
Believe in Bigfoot?
Oh yeah......

Since your career change, have you missed the
forensic lab limelight?

Most interesting place you’ve visited or traveled
to?
Haven’t done much traveling now that I own a
biz...but probably the best place was Tahiti. A great
island.

I have missed many of the people I worked with and
met through the forensics lab, but overall, I don’t
really miss it at all. It was a great career for many
years, but I am completely happy with what I do now.

If you could travel back in time, where would you
go and who would you meet?
I would go to Disneyland and meet with Walt
Disney.....he was truly a visionary.
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Meet Your New Board Members!

Robert Heegel

Glenn Davis
Member-at-Large
Home Lab: Washington State Patrol Crime
Laboratory in Cheney, WA
Specialty: Firearms
College: Washington State University and
University of New Haven
Pets: Lola, my crazy Boston terrier
Favorite TV Show: Mythbusters
Why NWAFS Rocks: Its members and their
camaraderie
Something Most People Don’t Know About
You: I actually enjoy mowing my lawn!

Robert Heegel
Secretary-Treasurer
Home Lab: Washington State Patrol Kennewick
Crime Lab
Specialty: Chemistry and Crime Scene
Response
College: Augustana College, Sioux Falls, SD
Pets: Not home enough to have one yet...
Favorite TV Show: Actually I watch pretty
much anything on Bravo
Why NWAFS Rocks: Getting a bunch of
science geeks together is just too much fun.

Glenn Davis

Something Most People Don’t Know About
You: As theatre is one of my Passions, I hope to
start a theatre company in a few years with
some friends.
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Differentiation of Glass Through Annealing
and its Significance in Forensic Analysis
Kris Gates, Forensic Scientist
Kaylon Wells, Jenna Moser
Oregon State Police Forensic Laboratory
Clackamas, OR

Introduction
In forensic casework, the usual purpose of glass analysis is to compare a standard to an unknown. This can
include determination of its physical properties, elemental properties, and refractive index (RI). Annealing
glass samples is another way to compare the properties of glass standards and unknowns, and may also
provide the means of determining the type of glass. The purpose of this study was to attempt to reproduce,
using our equipment and procedures, similar small-scale studies in published literature [1,2,3,4], and to
explore the basic phenomena of small-particle annealing, with the eventual goal of amassing enough annealing data to enable the classification of casework glass unknowns.
The process of annealing simply involves heating the glass past its softening point and letting it cool at a
steady rate. In the glass manufacturing industry, annealing is done to strengthen glass by manipulating its
internal and surface stresses. The refractive index depends upon the internal structural stress of the glass due
to the manufacturing process. After controlled heating and cooling of the glass, the internal stress has been
changed and a new RI value results. The amount of change in the RI value depends upon the original manufacturing process. If the amount of structural internal stress decreases, a positive change in RI will be observed
[3].
If we presume that our in-lab method for cooling the annealed glass is more gradual than the cooling rate that
was part of the original manufacturing process, we expect that we will see increases in the RI after annealing
has been performed. The amount by which the RI will change depends on the initial internal stress. This
change in the refractive index can be used as an additional discriminating factor in the comparison of known
and questioned glass samples. Additionally, classification of glass type may be possible due to general trends
in annealing behaviors from one type to another.

Equipment
A Foster + Freeman GRIM2, in conjunction with a Leica phase contrast microscope and Mettler hotstage, was
used to measure both the pre-annealed RI and post-annealed RI of each of the glass samples. Measurements
were made to the fifth decimal place. Locke Scientific Silicone Oils A, B and C were used as the immersion
liquids. Menzel-glaser 19 x 76 mm glass slides and Knittelglaser 15 x 15 mm glass coverslips were used (or
equivalents). A Thermolyne Type FB1400 muffle furnace was used to anneal the glass samples.
For the GRIM2 calibration curve, the sodium D wavelength (589 nm) and Silicone Oil B (calibrated for RI
range 1.50230-1.52911) were selected. Silicone Oil A (RI range 1.54093-1.56334) and Silicone Oil C (RI
range 1.46410-1.48648) were also available for glass samples with refractive indices that fell within those
ranges.
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Procedure
This study was conducted during the summer and fall of 2007 at the Portland Metro Forensic Laboratory of
the Oregon State Police Forensic Services Division. The study was designed by Forensic Scientist Kris Gates
and carried out by Gates and two volunteer interns, Jenna Moser and Kaylon Wells, both students at Western
Oregon University. The majority of the refractive index measurements were made by Moser and Wells.
Approximately 50 samples were chosen from five different types of glass: flat, container, tempered (safety),
windshield (laminated), and heat-exposed. These samples came from the glass reference database maintained
by the laboratory. The RI of each glass sample was measured using the GRIM2 before being annealed. To
prepare fragments for refractive index measurement, tiny shards of glass from each sample were placed on a
glass slide using a small amount of the appropriate immersion oil and crushed with the flat side of a metal
spatula. Additional immersion oil was added and then the sample was covered with a glass coverslip. Three
slides were prepared for each glass sample, and five measurements were made from the crushed glass on each
slide, resulting in 15 measurements per glass sample. The average RI (Table 1) and standard deviations were
calculated. Standards deviation data available upon request.
At the time of data collection, the values were assessed for obvious outliers. Outliers were rejected and
replacement data points were collected. Such outlying data may be caused by the choice of an original surface
edge or by debris on the glass fragment. Care was also taken to screen outlying data points for values that
matched the known refractive index values of the glass slides and cover slips being used.
Two glass samples were annealed in the furnace simultaneously. Three small fragments of each sample glass
were placed on a ceramic spot plate and placed into the furnace. The temperature was then ramped up to 600°
C and held at that temperature for 30 minutes. After 30 minutes the power was cut and the chamber door was
left closed to allow the cooling to room temperature to occur over several hours (approximately 10 hours).
Once annealed, the glass samples were then re-analyzed using the GRIM2 and the same procedure as above.
The pre-annealed RI and the post-annealed RI of each glass sample were then compared and the URI calculated (post-anneal average RI – pre-anneal average RI). This value is then stated in “points”; a URI value of
0.00140 is referred to as 140 points. Upon removal from the furnace, the glass samples did not appear to be
visually altered.
All of the samples in Figure 1 were measured in Oil B. There were also three samples with RI values outside
the range of Oil B, therefore these samples do not appear in Figure 1. One sample, a Pyrex pie plate, required
Oil C due to its abnormally low RI. The other two samples were heat-exposed glass and required the use of
Oil A because of their relatively high RI values.
Results and Discussion
Although to the naked eye there was no observable difference between the glass put into the furnace and the
glass removed from it after the annealing procedure, refractive index measurements revealed that annealing
had indeed taken place. Without exception, the refractive index values of the glass samples had increased. In
addition, all three fragments of a particular glass sample were altered in a consistent way. This is an important
foundation to establish: fragments of glass from the same source, subjected to the same laboratory annealing
conditions, have their refractive indices changed by the same amount (within typical glass ranges for standard
deviations).
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Results and Discussion, cont.

The annealing process proved effective in identifying tempered glass. This result was expected based upon
previous studies [1-5]. With the exception of one sample, the URI of the tempered glass was found to be at
least 40-80 points greater than the other types of glass and had a value greater than 140 (Figure 1). The greater
change in RI in tempered glass, compared to other glass categories, could be a result of the original cooling
process during manufacture; internal tension is induced to cause the glass to shatter upon fracturing, while
placing the surface under compression, making tempered glass stronger and more resistant to some types of
breakage.
The exception among the tempered glass category was database sample #38, which had a URI value of 104,
lower than the rest of the tempered category in this study. This exception may be due to the extreme thickness
of this sample: over 9mm. Research [2] has indicated that tempered sheet thicknesses over 7 mm may result
in a lower than expected URI value, which may overlap values for non-tempered glass. Among our sample
set, the highest values for non-tempered glass are in the flat glass category, with values of 105 and 106 points.
The container glass, with the smallest change in refractive index, appears to be grouped separately from the
flat glass and windshields. However the separation is too limited to consider it distinguishable. The flat glass
and windshield glass both fall into the mid-range and are intermingled. Windshields typically begin as sheets
of flat glass that are later shaped around a mold. More samples of each type of glass should be examined in
order to explore the reproducibility of these results.
The heat-exposed category, as a whole, failed to produce any recognizable pattern. This result is not completely unexpected due to the range of glass objects in the category and the unknown nature of the samples
collected from firepits. Some of these glasses were manufactured to withstand extreme heat (cooking surface,
fireplace glass and lightbulb), while others were likely container glass that had been melted after production.
Conclusions

The process of annealing has proven to be beneficial in the forensic analysis of glass. One benefit is that
tempered glass becomes distinguishable from other types due to its greater change in RI. This could be
extremely valuable in cases that present only tiny fragments of glass for classification and no standard was
collected. By measuring pre- and post-annealing values for refractive index, an analyst could possibly determine whether the glass was tempered or not, potentially separating it from other sources of broken glass such
as food containers, tableware and most residential window glass.
The annealing process can also provide another test for possible discrimination between standard and questioned glass samples. In the Oregon State Police Forensic Services Division, after initial visual screening and
measurements, glass samples are analyzed for elemental composition by X-ray fluorescence and for refractive
index by the GRIM2 system. If the glass samples cannot be distinguished by either of these methods, annealing could be attempted. The post-annealing refractive index of standard and questioned samples should also
be indistinguishable if they originated from the same source. For labs without the instrumentation for elemental analysis, this could provide a viable second test with better discriminating power than density measurement. If the size of an individual questioned glass fragment allows it to be broken and handled, one portion
can be measured for pre-annealed RI while the other is annealed and then measured for post-annealed RI.
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Figure 1: Pre-Anneal Average RI versus URI for Oil B glass samples
( Note: at URI value 141 are overlapping data points for two tempered glass samples.)

Further study should include testing two glasses from two different known sources with similar pre-annealing
RI values, to determine if they can be distinguished by annealing. For example, if glass A from a window and
glass B from a bottle each have an RI value of 1.51750, how will annealing affect them? Will they exhibit
equal shifts, or will the URI value differentiate them? Our small data set indicates that the URI value can
differentiate glasses in these circumstances if they come from different glass classes (such as flat versus
container), but that if both glasses originate in the same category, the RI shift will be of limited discriminatory
value.
In studies performed by Marcouiller [1] and others, the tempered glass had a greater URI and the bottle glass
(classified here as container glass) had a lower URI. These trends agree with our findings. However because
of the different annealing procedures the values are different. Because this experiment only included about 50
glass samples, further sampling would be beneficial to make each category of glass more distinguishable.
The laboratory annealing process conducted in this study is recommended for casework. It was easy to carry
out, and since the furnace was rapidly heated and then turned off to cool on its own, required little oversight or
handling by lab personnel. The fully cooled samples could be retrieved the next day for analysis.
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Table 1. Sample Information and Results of Glass Annealing Project 2007.
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Got an interesting technical note, new procedure,
informative article, or research project?
Make a submission to the NWAFS newsletter,
and you could win FREE REGISTRATION
to an upcoming NWAFS meeting!!!!
The officers vote for the “Best Independent
Newsletter Submission” once per year and
award a FREE REGISTRATION
to the winner.
Help keep the newsletter interesting and
informative by sending your submissions to:
Kori Barnum, NWAFS Editor
kori.barnum@state.or.us
13309 SE 84th Ave, Suite 200
Clackamas, OR 97015
(971) 673-8301
It’s not too late to win the winning submission will be selected
by the NWAFS Board from the
Winter 2008, Spring 2008,
or Summer 2008 issue!!!
C R I M E S C E N E is the official publication of the Northwest Association of Forensic Scientists. It is published four times a year in the months of February, May, August, and November.
The Newsletter welcomes submissions from its membership, such as: technical tips, case
studies, literature compilations, workshop or training notifications, reference citations, commentary, historical accounts, and other topics of interest to the membership. Please submit
material for publication in Microsoft Word for Windows format as an e-mail attachment. For
more information regarding the Newsletter or to make a submission please contact Kori
Barnum at kori.barnum@state.or.us.
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Forensic Buddy Performance Testing Results
Robert M. Thompson, Firearms and Toolmark Examiner
Bureau of Alcohol, Tobacco, Firearms and Explosives
Forensic Science Laboratory-Washington
The “Forensic Buddy™” was loaned by Savage Range Systems™ to the ATF Forensic Science Laboratory Washington for performance testing. The testing was performed as part of the Pilot Study for the test firing of
firearms coming into ATF custody. Also known as the “Bullet Buddy”, the device is being considered as a
means to trap test fired bullets from select caliber handguns, to ultimately make those test fired bullets available for entry into IBIS as per the Federal Mandate.
The “Bullet Buddy” is a table mounted bullet capture device made for the test firing of hand guns. It is
basically a steel tube with a removable steel backstop. The bullet is captured inside the tube by numerous
hard rubber balls inside a removable and reusable canister. The rubber balls are approximately 0.6 inches in
diameter. The total path length of the bullet passage is approximately 2 feet.

Canister inside steel chamber
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Rubber balls inside canister

Test firing into trap

The manual and warning label on the trap clearly warn that the device is designed to safely capture
bullets from handguns only, and those firing bullets without steel/tungsten cores. After firing the
handgun, the rear steel backstop plate is removed; the canister is drawn from the chamber; and after
removing the rubber plenum assembly, the rubber balls in the canister are emptied into a plastic tub.
The bullet is removed from the tub, and the canister is refilled with the aid of a plastic funnel. The
plenum assembly is reattached, and the canister is placed back into the chamber. Once the backstop
is replaced onto back of the chamber, the “Bullet Buddy” is in a condition for another test firing.
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Tub and funnel are supplied
equipment for the trap

After a number of test fires it was determined that the time to test fire, collect, “reload” the trap, and make
ready for the next firing took an average of just over 2 minutes.
The following firearms were used in this study:
Ruger model P91DC, .40 Auto cal. pistol, SN 340-09036
Sig Sauer model P226, 9mm Luger cal. pistol, SN U 525 274
Llama model “Micromax 380”, .380 Auto cal. pistol, SN 07-04-02288-98
Beretta model 21A, .25 Auto cal. pistol, SN BAS30196V
Autauga model MKII, .32 Auto cal. pistol, SN A2499
Smith & Wesson model 4516-1, .45 Auto cal. pistol, SN TEF3525
Smith & Wesson model 586-3, .357 Mag cal. revolver, SN BHH3746
Ruger model “Super Blackhawk”, .44 Mag cal. revolver (10 ½ in. barrel),
SN 83-84988

The ammunition used in this study:
.25 Auto cal, UMC 50 gr. FMC #T21SC2301
.32 Auto cal, UMC 71 gr. FMC #PO1DA1
.380 Auto cal, UMC 95 gr. FMC #L18CB02
.38 Special cal, Winchester 130 gr. FMC #SM12
9mm Luger cal, UMC 115 gr. FMC #S08RCA
.357 Mag cal, UMC 125 gr. JSP #A18PB5203
.357 Mag cal, Remington 125 gr. JHP #R22PA9111
.40 Auto cal, UMC 180 gr. FMC #P07EB1
.44 Rem. Mag, Winchester 240 gr. JSP #44TB31
.45 Auto cal, UMC 230 gr. FMC #T04BB1
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Results of Testing and Evaluation:

Test Firing
Overall the “Bullet Buddy” performed as designed. The fired bullets were easily and cleanly removed
from the rubber ball matrix, and reloading the canister was not a problem, once some experience was
gained in pouring rubber balls down a funnel, without “clogging” the funnel neck.

A total of eighteen (18) test firings were performed using ammunition from .25 Auto caliber to .45 Auto
caliber. There was no obvious deterioration of the balls, and all were found to be intact during testing.
No .22 LR caliber tests were performed. Approximately 2 minutes is necessary to fire the handgun,
recover the bullet, reload the canister, and set up the trap for the next test fire.

A feature that was an aid in test firing semi-automatic pistols was the Plexiglas containment chamber at
the front of the trap. Ejected cases were caught after firing, and the chamber was generous in size so
that most firearms could be tested in the chamber. If a pistol and magazine combination could not be
fitted in the chamber, the firing can be performed without the chamber by simply lifting it off the metal
channels on the front of the trap.

There was no instance where the most rearward portion of the canister was impacted by any bullets.
This was true even when firing a .44 Magnum caliber revolver with .44 Magnum soft point bullets.
Additionally, many of the fired bullets were full-metal cased which are usually the most penetrating of
bullet designs commercially available. The maximum foot pound energy (FPE) for the trap referenced
as 1300 FPE. The .44 Magnum cartridge is rated at approximately 1040 FPE at the muzzle.

There was one failure of the system after test fire #11, a discharge of a .357 Magnum cartridge. The
rubber plenum detached from the steel collar around the opening to the canister. It was determined that
the hose fastener used to hold the plenum onto the collar was sufficiently loosened at this stage of the
testing to allow the plenum to separate, thereby releasing all of the rubber ball matrix into the chamber
after this critical discharge. After the bullet was retrieved, the balls were reloaded into the canister, and
the collar/plenum assembly was retightened with the hose fastener. The plenum remained securely in
place for the remainder of the test firing.

P A G E 17

crime scene : volume 34 , issue 2

SPRING 2008

Separated yellow rubber plenum, hose
fastener, and steel canister collar

Assembly of the yellow plenum,
red collar, and canister

The manufacturer recommends that only one firing is conducted for bullet retrieval. This was performed
in every case in this testing. The possibility of the balls “nesting” after a shot might enable a second
shot to travel in a “channel”. This situation would defeat the ability for the rubber balls in the canister to
fully perform the function of decelerating the bullet prior to the length of the canister/chamber. In
addition, a follow-up shot may impact the previously fired bullet resting in the canister.
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Microscopic Evaluation of the Test Fired Bullets
The same firearms and ammunition were test fired into the FSL-W water tank. Bullets recovered in this
fashion serve as a benchmark for a comparison to the bullets recovered from the “Bullet Buddy”.

Test firing in FSL-W water tank

For each firearm/test fire set, a microscopic comparison of the bullets from the water tank was first
performed to determine the reproducibility of the identifying toolmarks from that firearm/ammunition
combination. While subjective in nature, it is necessary to determine this prior to a determination of
effects that may be produced by the “Bullet Buddy” system. A grading of 1 to 5 was incorporated in each
comparison, where “1” designated an identification with little effort, to “5” where there was little to no
reproducing identifying features to the extent that an identification was difficult to produce, if ever. For
the water tank collected bullets (WT) the “identifiability” of most of the bullet pairs ranged from “1” to
“3”.

In all of the testing, only one (1) firearm/ammunition combination had a “4” rating for bullets fired into
the water tank (WT), and that was the Smith & Wesson .45 Auto caliber pistol. Additionally in this case,
the “Bullet Buddy” collected bullets (BB) scored a “5” for the BB vs. BB comparisons, and for the BB vs.
WT comparisons.

In one (1) firearm/ammunition combination, comparisons were not attempted due to mushrooming and
fragmenting of the bullets recovered in both the water tank and “Bullet Buddy”. The combination was the
Smith & Wesson .357 Magnum caliber revolver firing jacketed hollow-point bullets. It must be noted,
however, that this effect is typical for bullets with this design fired into water. Mushroomed bullets can
still be examined and compared once the petals are moved out of the examination areas.
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For the comparisons that were accomplished, there was no instance where there was a 2-step score degradation in “identifiability” between the water tank bullet comparison score (WT vs. WT) to the water tank bullet /
“Bullet Buddy” comparison score (WT vs. BB).

.32 Auto BB vs. WT comparison with “Identfiability” score of “1”

.32 Auto BB vs. WT comparison with “Identfiability” score of “1”
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In some instances examiners may note a black soot layer on test fired bullets recovered from a water tank.
This is a normal occurrence, and sometimes may obscure fine microscopic individualizing detail that might
aid in the determination of identity. Of note in this testing was the observation that such soot (when it appeared in the test fired bullets from the water tank) was removed by the rubber balls in the “Bullet Buddy”
trap. This may be a benefit that is inherent in this bullet capture system. Of course, this would be true for
jacketed bullet ammunition only. The contact of the hard rubber balls would obliterate the identifying detail
on fired lead bullets, or .22 caliber rimfire ammunition that have lead bullets or a copper / brass washed lead
bullets. Such ammunition can not be fired into the “Bullet Buddy” system with an expectation that they will
be in a condition to be entered into IBIS.

Polishing effect of the rubber balls to remove surface soot layer

Polishing effect of the rubber balls to remove surface soot layer
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Alternatively, there were two (2) instances where bullet lead melted or vaporized and condensed on the
bullet sides. Both involved bullets with jacketed soft nose lead points. The cartridge calibers were .357
Magnum and .44 Magnum. Apparently the exposed lead melts or vaporizes when entering into the hard
rubber ball mass, and condenses or sprays onto the bullet sides during its travel into the canister until it
comes to rest. The lead has a “paint spray” appearance, and the lead metal firmly adheres and is bonded to
the jacket surface, and cannot be removed by swabbing. More aggressive methods to remove the lead would
probably affect the microscopic detail on the jacket. This effect was not seen on any of the test fired bullets
recovered from the water tank, or from full-metal jacketed bullets recovered from either the water tank or
“Bullet Buddy”. In fact this effect has only been observed by this examiner in this study, and has never been
observed in casework. Recovered bullets with a “sprayed lead” appearance are not candidates for IBIS
entry. Therefore, jacketed ammunition with exposed lead noses may not be advisable for test firing into the
“Bullet Buddy” for later IBIS entry.

The adherence to the recommended IBIS test fire protocol ammunition would eliminate this lead “spray”
effect on bullets fired into the “Bullet Buddy”.
Conclusions and Further Considerations
The performance testing of the “Bullet Buddy” indicate that when used within the manufacturer’s recommended methods and limits, the system can capture handgun caliber fired bullets in a condition to be entered
into the IBIS technology, and examined by comparison microscopy. The use of NIBIN protocol handgun
ammunition ensures that the bullets captured by the “Bullet Buddy” system will be of this quality.
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While the “Bullet Buddy” trap is functionally adequate for the test firing of handguns using the proper
ammunition, there are some training and safety issues that are inherent with such a system.
1.)
Caliber/ballistic energy: The limitation of threshold muzzle energy of 1300 FPE is above what is
typical of handgun ammunition, and the outer shell of the trap is most certainly “over-engineered” for safety
considerations. However, it was not determined what safety hazards are introduced if a rifle/shotgun is fired
into the system. Such long gun calibers will exceed the threshold easily, and will likely cause the trap to
fail in any number of ways. Additionally, the venting of such a large muzzle blast may exceed the design of
the trap’s vent. It is unknown what hazards any of these effects may introduce to the trap, the shooter, or
nearby personnel.
2.)
Backstop absent during firing: It is absolutely necessary for the steel backstop be properly in
place prior to firing. The plate holds the canister in the chamber, and is a safety measure if for some reason
the projectile exits the canister. If the backstop is inadvertently left off, and there is a test fire into the trap,
the canister will be ejected from the chamber. It is unknown what energy or distance the canister may
travel, or what hazard such ejection may be encountered in such an event, or potential for injury.
3.)
Out of alignment trajectory:
Some care is necessary to properly align the firearm along the axis
of the trap to insure that the bullet path in the canister and matrix is somewhat centered. While obvious
careless deviation of the trajectory off axis is limited, projectiles entering the chamber in less than optimal
angles may cause damage or penetration to the sides of the canister in the chamber.
4.)
Multiple test firing into canister: The performance study and manufacturer directions point to the
necessity of the bullet retrieval after each single test firing. The rubber balls in the canister are the matrix
that transfers and dissipates the bullet energy. Prior to firing they are randomly oriented and packed in the
canister. However, after firing, there is a chance that the balls may “nest” into a non-random order thereby
producing a bullet path “channel”. A subsequent firing into such an arrangement would not allow the
typical performance of the matrix to dissipate the bullet energy, and the bullet travel may exceed the length
of the canister.
5.)
Maintenance of media and plenum:
The rubber balls that dissipate the bullet energy, unlike
water in a water tank, will degrade over time. The replacement of the media is necessary due to the fact that
as the balls deteriorate during test firing. The manufacturer recommends replacement when the shooter
notes that the bullets begin to reach the far end of the canister. However, with the current design, the matrix
is poured out of the canister at one time, and such a determination of bullet placement can not be so easily
determined. Degradation or loss of media is detrimental to the performance of the system, and extreme loss
could allow bullets to travel at or near muzzle velocity to the end of the chamber.
The plenum in the entry of the canister is “sacrificial”, and has to be replaced when perforations are to the
extent that the matrix cannot be held in the canister.
The “Bullet Buddy” performs adequately using protocol handgun ammunition. However, there are practical
concerns when such a device is to be used in the field by law enforcement personnel, and not instead by
firearm examiners using water tank bullet capture systems. The concerns are two-fold; 1) the particular
requirements and limitations of the “Bullet Buddy” in the field; and 2) the training and experience of the
shooters. Some of the device issues have been described. The training and safety issues for the use of this
device in the field, using protocol ammunition, firing typical “street guns”, and proper equipment maintenance will likely be difficult. Due to the turn-around of law enforcement, constant monitoring of the
equipment and of their training will be necessary to control accidents and any subsequent liability.
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Northwest Association of Forensic Scientists
2008 Meeting
Boise, ID.
November 3-7, 2008
Owyhee Plaza Hotel
* Call For Workshop Leaders & Paper Presentations *
Interested in leading a workshop or giving a paper presentation?
Please contact the NWAFS Seminar Planning Committee!
Forward inquiries to Rocklan McDowell, Idaho State Police
rocklan.mcdowell@isp.idaho.gov
(208) 232-9474
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Do You Remember the 1980s?!
Read on, but prepare for flashbacks.
Those members young enough to be born in the 80s should just pause and be grateful for
their youth…
United States Population: 226,546,000
Average Salary: $15,757
Minimum Wage: $3.10
·
·
·
·
·
·
·

·
·

Large numbers of Americans began using personal computers in their homes, offices,
and schools
Columbia, America’s first reusable spacecraft, was launched in 1981
Major advances in genetics lead to the 1988 funding of the Human Genome Project
Sandra Day O’Connor became the first female Supreme Court Justice
52 hostages were released after 444 days of captivity in Iran
1980 study by UCLA and the American Council on Education indicated that college
freshmen were more interested in status, power, and money than at any other time in
the past 15 years; Business Management was the most popular college major
Nerds became a popular social group (finally!) with films like Revenge of the Nerds,
Lucas, and Stand By Me, and TV’s Head of the Class

Popular collectibles: Smurfs, E.T., Cabbage Patch dolls, Teenage Mutant Ninja Turtles,
Rubik’s Cube
Other fads (and some trends still with us): discount air fares, lite foods, aerobics,
minivans, talk shows, tanning salons, MTV, and Valley Girls

Source: kclibrary.lonestar.edu/decade80
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CAPTION THIS!
The best caption submitted
for the photo presented
to the right will win an
Amazon.com gift certificate.
Decision of the Editor is final.
Bribery may be considered.
Send captions to
kori.barnum@state.or.us.

Congratulations to last issue’s
Caption This winner

ANDREW PACEJKA
Utah Bureau of Forensic Services
“Can you believe I passed this thing?
I think I’ll name it ‘Chip’”
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