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The practice of “blueing” or “browning”
iron and steel parts of objects dates back to
the early days of metalworking. Skilled
craftsmen would use these solutions to
impart dark blue or brown color to their
work, The first known instances of blueing
gun metal date back to the early 17th cen-
tury. The primary reasons for blueing gun
metal, aside from improving the weapon's
overall appearance, include removing re-
flections from polished surfaces and
preventing rust, Like most forensic tech-
niques used today, the use of gun blue
solutions for latent print development was
most likely discovered by accident. Any-
one who has used this process on their
own weapons may have observed the ap-
pearance of fingerprints on the metal
surface of the weapon after it had been
exposed to the blueing solution. In fact,
onereference on the process warns clearly
that, “from this moment onwards [after
cleaning] the degreased parts must not be
touched with the naked hand, as the skinis
always slightly fatty...” [1] In other words,
the presence of fingerprint residues on the
metal surface prevents the deposition of
the blue/black color. This heretofore un-
desirable outcome is precisely what
forensic scientists would like to exploit for
developing latent prints.

Although many gun blueing formula-
tions exist today, they essentially all work
in a similar fashion. In short, blueing in-
volvesinducing an artificial rusting process
[1] using a specially prepared oxidizing
solution containing primarily seleneous
acid and copper sulfate. These two com-
pounds are responsible for the final blue/
black color. While the metal is in contact
with the solution, copper and selenium are
removed from the solution and deposited
together on the surface of the metal, most
likely as the alloy copper selenide (CuSe)
[2]. The presence of any fingerprint resi-
due on the metal surface inhibits the
deposition of the dark colored alloy. The
resulting fingerprint detail appears light
againstadarkcolored meta]licback%round.

The ability to develop identifiable ridge
detail on fired cartridge casings has al
ways been achallenge toforensic scientists.
To date, several techniques have been
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applied to this problem [3,4,5]. Prelimi-
nary results indicate that a partial
improvement of latent print detail may be
achieved by using gun blueing solutions
after superglue treatment. The use of gun
blue for developing latent prints was intro-
duced to the U.S. Secret Service early in
1995 by Mr. Ed German, from the U.5.
Army Crime Laboratory in Ft. Gillem,
Georgia, [6] and Mr. Donald Coffey, from
the U.S. Army Crime Laboratory in Frank-
furt, Germany [7]. Mr. Coffey had learned
of the process from a chemist and gun
owner who worked for the
Bundeskriminalamt in Wiesbaden, Ger-
many. Ms. Deborah Leben, from the U.S.
Secret Service, in cooperation with Dr,
George Saunders [8], of BioFor Associ-
ates, performed a series of experiments
designed to evaluate the use of superglue
and gun blue to develop latent prints on
both unfired and fired cartridge casings.
Numerous unfired and fired shell casings
of different metallic content and caliber
were evaluated. The gun blue solutions
evaluated included: Aluminum Black,
Brass Black, Super Blue, Perma Blue Gun
Blue Paste, and Perma Blue Liquid Gun
Blue for Steel (all from Birchwood-Casey);
Brownell's Formula 44/40 Instant Gun
Blue; Outers Gun Blue (Blount, Inc./
Outers Operations); and Eduard Kettner’s
Wafien-Brunierung.

The results of the experiments and the
final working gun blue dilutions are sum-
marized in Table 1. Although development
time varied with each solution, the rate of
development can be increased or de-
creased by adjusting the concentration of
the gun blue in the final dilution. However,
good judgment must be exercised since
adding too much gun blue to speed up the
process may lead to overdevelopment.

In summary, preliminary results indi-

cate several conclusions. First, although
superglue may develop fingerprint detail
on both unfired and fired cartridge cas-
ings, the subsequent use of gun blue will,
in some cases, improve marginal print
detail. Second, caution must be exercised
in both processes since overdeveloped
superglue prints will lead to complications
during the gun blueing stage. According
to Dr. Saunders, a slow fuming superglue
process appears to work best. Finally, it is
importantto photograph any evidence prior
to each processing step since unanticipated
overdevelopment could destroy any previ-
ously developed print detail.
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Table |: Summary of Recommended Protocots for Treating Cartridge Casings

Suggested Treatment

~ Gun Blue (GB)
Cartridge Type afler Superglue Dilunon Comments
Nickel Plated Brass | Brass Black 1 mL GB in 40 mL Other solutions also worked well
distilled water on these casings
Brass Formula 44/40) 0.5 mL GB in 40 mL | Other solutions also worked well
Instant Gun Blue distilled water on these casings
Eacquered Steel Super Glue Only None of the gun blue sclutions
produced identifiable detail
Aluminimm Aluminum Black 0.5 mL GB in 40 mL. | This is the only solution that
distilled water worked for this metal
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