State of Idaho
Department of Law Enforcement
Bureau of Forensic Services S

FS CHNICAL
Q@Q PROCEDURES
Manual

~Adopted from Washington State Patrol manual




INTRODUCTION £ it iv i iiiiiaisanrintastaeasersersarsesssassssnssasosaas 1-1

FIREARMEXAMINATIONPROCEDURES-o.o‘-toioo-ooho'co‘lollo-tovoooo.oz"l

Safe Firearms Handling in the Laboratory . .. ....... oo i e 2-3
Safety Checks . ..ot i e e e e e 2-3
Laboratory/Firearms Section Safety Rules. .. ....... ... .. ... ... .. .. .. ..., 2-3
Pre-Firing Safety Check. . ... . oo i i e i 2-4
— Safety Checks forall Firearms ... ... ... ... ...... .. ... .. @6 .......... 2-4
— Safety Checks forRevolvers. ............ ... ... ... .... Q \Q. ............ 2-5
— Safety Checks for Non-Revolvers ................... I 2-6
Trace BEvidence ....... ... .. o, %6 ................ 2-7
Cases Without Firearms . . ... ... ..o v vs Crpovrvre i, 2-8
Cases With Firearms, .. ... vv oo iunonnn o o CO\ ..................... 2-8
Silencers (Sound Suppressors. ... @Q. . * .................. 2-9
Full-Automatic Firearms and Conversions . . . O\ . Q e 2-10
Barrel Lengths and Overall Lengths . . ... ... Q e C)O . & ................ 2-10
Bore and Chamber Casings.......... "'C)@' DX Q/é ............... oo 2-11
Land and Groove Measurements. . . . . O\‘\ & @ @s ..................... 2-11
TOOLMARK EXAMINATION PROC@%J @ . C}> ciees B 15 |
| AR
Trace Evidence .. ........ Cb . \Q, 7. 0 ............................. 3-1
Toolmark Examination . .y . . . 0\ & ................................ 3-2
TestMarkS....,..,b...\&,...Q/ ................................... 3-3
Magnesium Smoki%?. L Q(\ N/ ¢t e e 3-3
Casting of Toolnlayl 0(\() . %O ....................................... 3-4
SERIAL NUMBE@ESTORA ‘PROCEDURES ............................ 4-1
Hey ’&lution for Acid-Etching. . . . . . . ..o 4-1
PlQe ure for Acid-Etching . . ... 4-2
Accelerated Etching With DC Voltage Procedure . ............ ... .. i 4-3

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES



CONTENTS (continued)

PROXIMITY ANALYSISPROCEDURES ......ociiviiennannns B 3 |
Bullet Hole and Range Determination . ... ... it 5-1
— Chemical Processing of Clothing for Distance Determination . ................ 5-2
—— Gunshot Residue Examination Sequence . .. ..., o inenenne. 5-3
Shotgun Range Determination . . ... ..ottt in i it iennr e ineass 5-4

REFERENCE STANDARDS . ... 0t iiiiiiiiiiiiieniiieaneans @OJ .......... 6-1

O
WORKSHEETS ANDNOTES ... i iiiiiiiiinrnasninoonnons @ ...... B A |
%

General . ... e e Oy T 7-1
|10 ) vy « @\ ...................... 7-1
Bullet., ... ..o N 7-2
Cartridge Case . ..o v iiiiee e \ O

APPENDIX A QO

Gunshot Residue Examination Artidfii‘(b@ b\(\ O
— The Modified Greiss Test O% O\\®
— The Sodium Rhodizonate ’%ﬁts Q é

<
APPENDIX B s\\b RO
O })Q ©
Serial Number Res@}ion In orn@ and Formulas
%)

—— Serial Nur@ Restoration Solutions for Acid Etching
— InstanQ&:overy of Obliterated Serial Numbers

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES



CONTENTS (continued)

APPENDIX C
Sample Worksheets
I.  Firearm Worksheet

II.  Bullet Worksheet
II, Cartridge Case Worksheet

IV. Photo Work Sheet )
GJ@
é\O
Q
S
EATASIEN
\\0 e &
I
x<Q \(’\\' OC)
L,
0~ > &
X &
\&b > A
N 0”0
SENN
& O
2
@Q



|




The methods and procedures presented in this manual are designed to act as guidelines to assist
in the proper examination of firearm and toolmark evidence. The examiner is additionally assisted
by appropriate technical references as well as private references and communications.

The many variables involved in the examination of firearms- and toolmark-regeﬂ evidence
preclude a “recipe” type manual. Formulas have been included where ap ggprlate in the text and
in the appendixes where referenced. Further references or assistance l& e obtained by
contacting other examiners. %

The methods manual is subject to continual review and proceg'&s may be updated or replaced
with new methodology.

The forensic scientist responsible for firearm and tool&rk exa nat will conform to accepted
methods and procedures. Proper ethical and pmf naI nd ill be maintained as an
employee of the Idaho Department of Law En Forensic Services.

Each procedure in this manual requnres m sa@y p&das The examiner is reminded to
practice good safety habits at all t%n\% S

Although many of the proced thi @m &%recogmzed internationally as standard
methods, all of them must nce program involving peer review. Peer review
is accomplished by sub; hé‘aﬂ @r toolmarks cases to examination by any other
qualified firearms exa ins on and Stan McGee of the Washington State Patrol

Crime Laboratory @Pokane

Proficiency testing is recognized as an important adjunct to peer review, and together they
function cal elements of the overall quality assurance program. Each year, every examiner
must complete at least one firearm proficiency test and one toolmark proficiency test.
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FIREARM EXAMINATION PROCEDURES

The procedures in this section require the skills of a trained firearm examiner, To be deemed
fully trained, an examiner must have completed an appropriate training program. For each
procedure, a fully trained examiner must confirm that the training was completed and that the
traince is able to perform the procedure properly.

To ensure the accuracy and completeness of case documentation, the AFTE ary should be
used for appropriate definitions and appropriate manufacturers’ nomenciat\ or describing
firearms parts.

Worksheets should be used to ensure inclusion of all pertinent fa(@%l taining to the submitted
evidence.

The standard method for assomatmg suspect firearms w @k&e @umtlon components is
compauson microscopy, using a microscope spemﬁca{&' e rearmy/toolmark
comparison.

& &
Photographs documenting identifications wi no. en. Identifications are not
made from photography; hence, it is recognized t t@%hy is primarily for recording
purposes and generally documents onlySelect tlo@) n identification, Photography is
inherently limited in its ability to r 1 o -% ed detail.

Firearm/toolmark exammer&@sqas@gp@gl aphs to make comparisons and reach
conclusions because: O N/
1. A photograph is two-di mage of an object that is three-dimensional.

2. Photographs oftén cont icant detail which will confuse people not trained in
microscopié'nparison.

3. A photogi@ph is still and fré€zes the cursor (hairtine). An actual comparison is very
dynami¢yxand continuous moment of the cursor is an integral part of the examination

pr .

4. Plgisgraphs can be falsified or altered.

Photographs provide an incomplete representation of the entire comparison process.

6. Visual data in photographs, particularly when magnified, can be misinterpreted by people
not trained in firearm/toolmark examination.

b
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FIREARM EXAMINATION PROCEDURES (continued)

7. The lack of photographic skill by the examiner may affect the resultant image.

8. The incorrect interpretation of a photograph may endanger the accused, particularly on a
probable identification

Evidence should be marked for identification by the examiner. Care must be taken to ensure that
the evidence is not unnecessarily altered and that firearms are not defaced.

The criteria for identification is an acquired skill based on experience and training in observing
patterns of individual and class characteristics which resuit in the formation of an opinion. The
counting of individual characteristics will not be required for an identiﬁcatiO@g

O
Examiners are reminded of the impottance of quality assurance as discu{s\} in the “Introduction™
of this manual. An experienced examiner should peer review all id@cations.

.\0
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FIREARMS EXAMINATION PROCEDURES (continued)

SAFE FIREARMS HANDLING IN THE LABORATORY

. Safety Checks

Firearm evidence in the laboratory is not dangerous if handled correctly and treated with
respect. Occasionally, loaded weapons are received in evidence for a particular
examination. These, of course, need very special handling and will be discussed later.
All firearms should be treated as though they are loaded, until the examiner proves
they are not! This rule cannot be oversiressed and must be followed at all times,
whether it is at the front counter or in the vault, firearms section, rangeger court. Safe
gun-handling here corresponds exactly with safe gun-handling in g@@al. Prevent
accidents by practicing safety at all times. 6\

A rule that needs strict adherence is to keep the muzzle poin% in a safe direction at all
times! Some firearms are received containing live ammimition and, therefore, this
precaution is extremely important and makes commoir'sense.

The firearms section will provide an examiner: & ded” status of all firearms
submitted to the laboratory. In the event an 1ine atlable to check, the
submitted firearm shall be placed in a b% rke ly as follows:

NEEDSSA E@'/L D
DITION

CK

Due to variations in facili a%@rs ﬁ%{he procedure for conducting the
safety/loaded check be m{;%/ln each laboratory by the laboratory manager and
the firearms secti ﬁ\ he ion shall provide special handling for firearms that

are unable to be 1@% %

A designﬁﬁ area shall be v1ded within each evidence vault for the safe and proper

storag&@ rearms.,
CARMS SECTION SAFETY.

. No one will be down range/in front of the examiner while a weapon is being fired.
. Firearms to be test-fired will be loaded and unloaded in the firing area.
. Ear and eye protection must be worn by all persons present during live firing.
. Appropriate notice (i.c., verbal} shall be given prior to test-firing.
. Questions of safety have to be resolved prior to the procedure continuing.
FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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FIREARM EXAMINATION PROCEDURES (continued)

. It is recommended that two people be present in the facility during test-firing.

. When utilizing an outside agency, public or private, existing range rules will be strictly
followed.

. After all examinations are completed, no loaded firearm will be placed in the evidence

vault or returned to any agency.

PRE-FIRING SAFETY CHECK

1t is the responsibility of the firearm examiner to ensure that appropriate safety function checks
are performed on a firearm prior to test-firing. Following is a list of safety checks which shall be
considered in every case, The examiner should be mindful that individua é Tations may require
more extensive safety checks than that which are listed here. Examlnel\ e reminded to be
careful not to lose or destroy trace evidence while performing the s%@’ check.

o

1. SAFETY CHECKS FOR ALL FIREARMS
a. Is the firearm unloaded? (Check tubular m éﬁ\%s ca@lly )
i. General Examinations @
ii. Are there any loose or damag@@ts‘? \Q 0@
iii. Are there any dangerous @% ﬁ(ét\o%% O

iv. Is there a barrel ob Cthf&\

v. Are there a1 @;@ oé? C@ews?

CAUR@\I @ or replacement may make the weapon safer, but may
als ificantly alter the operational characteristics.

Vi, @ there any firearm recall notices that must be considered?
b. Ammunition

i, Arethey reloads? As a general policy, they will not be used unless necessary.
Remote firing is strongly recommended.

ii. Was the firearm designed for the ammunition to be used (i.e., rechamberings,
wildcat cartridges, +P rounds)?

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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FIREARM EXAMINATION FROCEDURES (continued)

iii, Was the firearm originally designed for black powder loads (i.e., Damascus
barrels)?

iv. Are there any ammunition recall notices that must be considered?

2. SAFETY CHECKS FOR REVOLVERS

a. Cylinder

1. Is the cylinder secure when closed? OQ)%

N
ii. Do the chambers align with the barrel? @KA
iti. Is the cylinder bulged? . %
Y g \Q
_ , 9

b. Cylinder Rotation KQQ *

i. Does the cylinder bind? QO C)OQ &

2 &
ii, Does it lock up in both SA and%@ \Q@ @
iii. Does it skip chambers wiﬂ@gti 1@%& @\%’1?
X N O
¢. Transfer Bar/Hammer Bl@‘% I

s\\@%r s@ and operational?
o <

d. Trigger (50 \&O é

i. Doesit 1%4}%@?% %O\/
i, Is él(&%a proper p\&ight for the revolver model in both SA and DA?
e I@%er
Qi. Will it push off?
ii, Will the hammer fall from half cock when the trigger is pulled?

iii. Are there any false seating positions?

iv. Does the hammer rebound when the trigger is released?

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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FIREARM EXAMINATION PROCEDURES {continued)

3. SAFETY CHECKS FOR NON-REVOLVER FIREARMS
a. Safeties
i. Do they operate? (Check each safety independently.)

ii. Engage safety, pull and release trigger. Does weapon fire when safety is then

disengaged?
b. Disconnector
&
i, Is one present? é\
il. Does it work? (Hold trigger and cycle action.) %Q
.\0
c. Lock ©
o3
N Q*

i.  Does the slide/bolt engage tightly? <<O

O
ii. Will the weapon fire when the s]id\e\@ft is@ﬁ@n‘?

d. Firing pin — Is it free to retract aQ %t K@}In@
\

, 0 N\ 0O
e. Hammer (O\(b @6 0

i Will it push off? (\O \$()\\ Q;&Q/
ii. Does the h@{ (bk c&@? O\/
(\

i, Will t@%me}all @%alf cock when the trigger is pulled?
N
iv, AQ%@}'@ any false seating positions?
©
Q Will the hammet/striker release when the bolt is closed quickly?
f. Bolt Action — Will the striker drop when the bolt is closed quickly?
g. Trigger

i. Is the pull weight normal for the type of firearm? (Certified dead weights or
calibrated spring tension scales are both acceptable methods.)

il. If pressure is applied as the action is closed, will the hammer fall?

h. Feeding (Check with dummy ammunition).

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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FIREARMS EXAMINATION PROCEDURES (continued)

*1, Drop/Impact testing is a recognized procedure.

*]. Examination and restoring evidence firearms to safe operating conditions is a
recognized procedure.

*k,  BExamination/Disassembly of damaged/altered firearms for operating condition is
recognized procedure.

*AFTE Training Manual, Module 2

®6
O
\)
{ { u A

Firearms evidence is often submiited with debris that may cover i %?aracteristics. In order to
determine class characteristics or compare individual characteri s of the fircarm evidence, this
debris may have to be removed. This debris may con31st 0 issue, paint, fibers, glass, etc.
The value of this debris as trace evidence should be con d this examination. The
examiner is cautioned that this type of evidence may Vﬁ@zald Trace evidence
should be collected in compliance with standard la t01

In addition to mechanical means, the followj st og&@y be used to clean ammunition
evidence:

1. Fifteen percent acetic acid (gke\g 0
2, Methanol é
3. Ten percent bleaaSQ D&@% % ltIS B)

4. Soap and w{@ O

%,
Examiners ar@@hinded that they are responsible for knowing the requirements and safety
practices thned in the Safety Plan. Examiners are also responsible for knowing the health

hazards invblved in the use of the chemicals named above. These chemicals and their hazards
can be found in the Material Safety Data Sheets that are on file in each laboratory.

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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FIREARM EXAMINATION PROCEDURES (continued)

CASES WITHOUT FIREARMS

The examiner should determine the class characteristics of fired ammunition components,
Examples of these class characteristics include but are not limited to:

1. Caliber, weight, type, direction of twist, number of lands and grooves and their widths,
extractor/ejector mark locations, unique breech face, and/or manufacture. These
characteristics should be compared to appropriate data files and lab data in order to
generate a list of possible firearms. When a list of firearms is reported, appropriate
qualifying statements should be included to reflect any limitations of tt%data.

Pellet size determination is normally conducted by one or more of the th@p‘rocedures listed:

1. Direct comparison with known shot sizes. %6
2. Welghmg a specific number of shot in comparison to {L@ame number of known shot
sizes, or values established in reference material.

»

3. Measuring diameter and comparing to knowngot 51691 ﬁblishing reference

material. \\C)® Q\' Q/

Wad gauge determination should be COlldU(Q@l q{d co 1son with known standards. The
direct comparison method may also be u{'@ for K g)and design identification.

The expended bullets and cartr1dge®s J% @nsswn should be compared in order to
determine the number of posmble@z eal %f

Expanded hollow point ON}@ @ bullets may have to be straightened/unfolded to
observe class and indivj er /! Documentation should be made of the condition of

these bullets prior to &r ght g/u@ ing.

The examiner should document a case with notes, worksheets, and sketches or photographs
noting the condition of the submitted firearm (i.e., safety positions, smoke rings, action position
and fired components), '

The examiner should perform appropriate safety tests prior to test-firing.
An objective of test-firing is to duplicate as closely as possible the conditions at the time of the

shooting incident in a controlled laboratory environment. Prior to test-firing, the examiner
should evaluate the need for swabbing the barrel or indexing test ammunition.

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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FIREARM EXAMINATION PROCEDURES (continued)

The examiner should test fire a minimum of two rounds of ammunition so that the test
components are suitable for comparison. These test fires should be permanently retained in the
laboratory for reference.

The examiner should be aware of the dangers of firing down-loaded ammunition and the possible
change in stria of these bullets.

The examiner should follow these basic procedural techniques in order to facilitate examinations:

1. Ensure that the comparison microscope is properly adjusted for equal magnification at
both stages. )
<
2. Directly illuminate the driving edge of the land impressions of bu&b&’during initial
examinations. %)
3. Compare the test-fired components to ensure reproducibilify of class and individual

characteristics prior to comparing them to the evidenc:{\%mponents.

Z
4, Adopt a consistent procedure for the handling ﬁd’ocm@ti of comparison evidence.
0 @) an@

As a matter of practice, mount the questione% thse\' test on the right.
S
5. During the comparison, documentatiof @Qhe € opt ion of test-fired and evidence
components is recommended. \Q) C)
. SN
6. Peer review. \(b b 0
D7 W

Expanded hollow point or conty

e K&IO @ﬂets may have to be straightened /unfolded to
observe class and individual Qz

ctenrshics. umentation should be made of the condition of

these bullets prior to straj ingé@‘old@v
SN
SILENCERS (s%iﬁ) SUPPRESSORS)

The exam"ﬁq@muld evaluate the item as to structure and design, as well as its effectiveness as a
silencer. Tis includes identifying components and structural configurations which indicate an
attempt to reduce the noise of discharge.

Prior to testing, the device shall be examined for prior usage and its suitability for safe testing.

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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FIREARMS EXAMINATION PROCEDURES (continued)

In testing silencers, it is recommended that testing equipment (such as an impulse noise level
meter) be used in determining sound levels. An audible reduction will satisfy most courts.

Every effort should be made to preserve the device in its original form.

FULL-AUTOMATE FIREARMS AND CONVERSIONS

The examiner should evaluate the design, and test the mechanical function of the firearm or
component to determine the possibility of full automatic function.

Exireme caution should be used in the test-firing of any suspected full au
Trainees should not be allowed to handle these cases uniess closely su
converted to full automatic modes of fire are susceptible to a wide 1

ised. Firearms
of malfunctions.

of ammunition be loaded into the firearm. Test-firing for t te of fire should be conducted at a

S,
1t is recommended that while test-firing for the collection of s @les, no more than two rounds
range adequate to accommodate full automatic fire of &@Eilb% i ,{ﬁred.

1t is a recognized practice to disassemble full autp@c ﬁg@-nxs@dy the design and to
identify any altered internal parts. N

N
Measuring the barrel length and thd over, \Te &{a firearm is an easy process, To ensure that
all examiners do it the same he Wi@ules have been adopted:

Oo\/

1. Barrel Lengths 0‘\\0(\0 6

a. Revqﬁrs OQ)
%)
&:asure the distance from the breech end of the barrel to the muzzle, excluding
the cylinder.
b. Firearms other than revolvers

Measure from the breech face in a closed and locked position to the muzzle,

2. Overall Lengths

Measurements shall be made parallel to the bore and include the longest distance from the
butt to the muzzle (see example below).

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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FIREARM EXAMINATION PROCEDURES {continued)

3. Removable barrel extensions, poly chokes, flash hiders, etc., are not part of the measured
barrel lengths or overall lengths.

EDGE OF DESK OR TABLE

y . Fo ¥
et it e ——

5 i
— l
|
EDGE OF .
DESK OR @6 :
TABLE ‘\\O
_—y N A
o > |
S
‘6\0

Occasionally, rifles are received wi (? %’ ,&rs or calibers that may differ from the
designation on the weapon and e li order to fire test shots that are of correct
caliber for a particular ﬁrear1¢ Q n e ry to make a bore or chamber cast. Then, by
measuring the cast, the co;q ca & e determined.

Several methods are@llable and € castlng material (such as low melting point metals and
silicone rubber co@ounds) The specific method will be at the discretion of the examiner,

One of the class characteristics used for bullet identification is land and groove measurements.
Several instruments are available for making such measurements, and the technique of
measurement is approximately the same in each. The critical parameters are the points used for
beginning and end of a measurement. Use one or more other methods listed below:

1. Air Gap Method

See AFTE Newsletter, No. 4, December 1969, pp. 28 - 34.

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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FIREARM EXAMINATION PROCEDURES (continued)

2. Stereozoom microscope with measuring eyepiece or rule.

3. Measuring projector (Unitron Mp 6A or comparable instrument).
LAND IMPRESSION GROOVE IMPRESSION
(BULLET GROOVE) (BULLET LAND)

IMPRESSION IMPRESSION”

R N
O S
_ R <0
Measure land impression and groove 1mp®10n @'o ove.

\@6 <(/Q

PO
O &
\&b Oo\\g/
N 0”0
SN
SIS

<
&S
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The completion of the procedures in this section require the skills of a fully trained
firearm/toolmark examiner. To be deemed trained in a particular procedure, the examiner must
have compieted an appropriate and approved training program for the procedure Additionally, a
trained examiner must confirm the training was completed and the trainee is able to perform the
procedure satisfactorily.

To ensure the accuracy and completeness of case documentation, it is recommended that the
AFTE glossary be used for appropriate definitions and appropriate manufacturgs nomenclature
be used for describing tool parts. - @

The standard method for associating suspect tools with evidence m @Q‘,ﬁ comparison microscopy
using a microscope specifically designed for ﬁrearm/toolmark com

Photographs documenting identifications will not normally b en for the reasons outlined in the
“Firearm Examination Procedures” of this manual,

Prudence should be exercised in the placement of pg{&n on marks on tools and
toolmarks so that significant evidence is not alt@) e value is not lessened.

patterns of individual and class charact in the formation of an opinion, The
counting of individual charactenstl% no for an identification,

All toolmark cases will be pees%q @gﬁed firearms examiner such as Ed Robinson or
Stan McGee of the Washm aé§?atr me Laboratory in Spokane, Washington.
\>°

Toolmark evéace is often submitted with debris adhering to the questioned tool or toolmark.
This deb ﬁiay consist of paint, metallic fragments, glass, wood, etc. The value of this evidence
should be évaluated on an individual case basis and, if deemed necessary, collected according to
standard laboratory protocol.

The criteria for identification is an acqulred ll ;: rience and training in observing

FIREARM/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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TOOLMARK EXAMINATION PROCEDURES (continued)

The following procedure describes the general methods of working toolmark cases. Because
these cases can vary extensively, specificity for any one type is not possible; therefore, this
generalization will basically apply to all cases.

The determination of class characteristics (i.e., type of mark, number of marks, size, etc.) is
necessary for further comparison or elimination of the suspected tools, While examining for
class characteristics, quality of individual characteristics also can be noted, choosing the best
ones for the first comparisons. Test marks are made in a suitable material (see “Test Marks,”
page F/T-15) and marked as to side, edge, or tooth of the tool and then comp to the
submitted marks. A\O

The examiner should follow these basic procedural steps to faoﬂ1tat@ﬂ§mnatmn3

1. Ensure the comparison microscope is propetly adjusted%glequal magaification at both

stages.
Q)(\
2. Adjust the illumination to fully visualize the n@@sc%&ta@ of the toolmarks.

3. Compale the test marks to ensure repro inty Qs;\c'l individual characteristics
prior to comparing them to the ev1deQ®1arl%\ ®

As a matter of practice, mo he left and the test on the right.

4, Adopt a consistent procedure fo h 2 cumenting of comparison evidence.
L@@ %me

5. During the comparison fb 1«9\1@10 '<fs ¢ phase orientation of test mark and evidence

mark is recommend \/
6 Peer re S\ (\ O
. view. O 0 Q)

7. Procedul@ and 3 will beggpeated for every item of evidence requiring this
examle&m.

QK

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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TOOLMARK EXAMINATION PROCEDURES (continued)

TEST MARKS

In order to compare an evidence toolmark with a suspected tool, test marks are usually made
with the tool. An objective while preparing test marks is to attempt to duplicate the manner in
which the tool was used to produce the evidence mark.

The initial test media should be soft enough to prevent alterations to the working surface of the
tool. Subsequent test marks may require the use of a harder test material to better reproduce the
evidence mark.

A systematic approach should be used for the production of test marks. Congideration should be
given to: (a) Areas of recent use, and (b) the indexing of test marks, inclu test marks of all
significant working surfaces. @\

Q
Magnesium smoking is a technique for reducing the gialql@a 5 %bject by lightly coating the
surface with fine magnesium smoke. Due to eye and

1s a prime consideration.
The use of forceps, proper eye protection, and a lee)@el apson'ts Q/ mended.
1. This process must be done in a propQQ/ent@(? @ undet a hood.

2. Cut short pieces of magnesmm ’@1 \?@e roll and place the remaining roll in a
safe place.
p \\Q

3. This technique should@n@m a@hbls receptacle,

®)
4. Never look dire }‘at ti@'n um flame! Serious eye damage can occur due to the
brilliant wlnt @ﬁ ex@ burning magnesium.

5. Them 1um flame is very hot and must be kept away from other
com le/flammable substances. An ABC-type fire extinguisher must be kept nearby
1mes

Examiners are reminded that they are responsible for knowing the requirements and safety
practices outlined in the Safety Plan. Examiners are also responsible for knowing the health
hazards involved in the use of magnesium. This chemical and its hazards can be found in the
Material Safety Data Sheets that are on file in each laboratory,

%"IREARMS/T OOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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TOOLMARK EXAMINATION PROCEDURES (continued)

If an item received for toolmark examination is too large for the microscopie’s stage, a cast can
be made of the mark or marks. It will also be necessary to cast the test mark so that the
comparison will be alike (i.e., negative to negative). No matter what type of casting material is
used, the casting procedure is done in a similar manner to all the marks being compared. The
casting of toolmarks to facilitate comparison is a recognized practice. In addition, casting may
be necessary so that the comparison being made is alike (i.e., negative to negative).

Mikrosil, silicone rubber, and duplicast are similar products used for this process. Follow the
manufacturer’s mixing instructions for proper usage.
9

Casting material can also be used for some physical matches where fracture&as need to be
compared on the microscopie and the examiner needs to compate two p \IVGS or two negatives.
This is helpful in cases where the contour is difficult due to one sid ging the opposite or mirror
of the other. Although not always necessary, the examiner shoul ware of this material’s
capability. (o\
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SERIAL NUMBER RESTORATION PROCEDURES

Serial numbers on most firearms, as well as many other objects, are usually die-stamped. This
process produces a compression of the material in the area immediately surrounding and a short
distance below the penetration of the die. Even though the number is obliterated by filing or
grinding, restoration may be possible if the removal of the material is not past this compression
area. If the obliteration is beyond this area, restoration is impossible for die-stamped, as well as
etched or engraved numbers.

The most commonly employed procedure invalves the use of an acid-etching solution, usually

Heyn’s solution. Heyn’s solution is good for many steels and when diluted will work well for

softer metals such as atuminum. The formula is given below. Other etching solutions used by
the Crime Laboratory Division are contained in Appendix 2. Additional met ) reagents and
restoration techniques can be found in the Handbook of Methods for the I

Obliterated Serials Numbers' @K

The acid-etching technique is generally the same for all metals, but the rcagents differ depending
on the type of metal or alloy. The most important step is to th hly clean and polish the
surface to be restored o a mirror-like finish. (Sometimes thig;step %ne will make part or all of
a number visible,) Examination with a Jow magnificati @W ighting may also be
helpful. Materials other than metal may require anothéktechigie. %

(O XN
CAUTION: Because the reagents are etch@?ﬁo@&d %&ﬁl acids, they are potentially
dangerous. They should be u n um@ od or in a well-ventilated area
only by qualified, trained 0 orage of these reagents when not in use
should be in the appropri@te chergg%al ¢ area.

%)

>
Concentra esk@dro Rloricadid. . ........... 12 milliliters
Cupric apainoni lé) ................ 1 gram
Deionized watésd, SO~ .. ..o 12 milliliters
IS
Q@
©

%

'Treptow, Richard S., Handbook of Methods for the Restoration of Obliterated Serial
Numbets, NASA, January, 1978, To Order, contact: Stanley G. Young, Project Manager,
Materials & Structures Division, NASA Lewis Research Center, Ohio 44135 (Grant NSD 3036
(3030); NASA Contract Report CR-1353)
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SERIAL NUMBER RESTORATION PROCEDURES (continued)

. Procedure for Acid-Etching

1. Make a tape lift (with black fingerprint powder) of the obliterated surface prior to
the restoration attempt, This serves to illustrate the original starting condition.

2. Polish the metal surface by hand using a series of aluminum oxide paper from
medium fo ultra fine grade. It is best to polish in one direction. Deep gouges may
require the use of an electric wheel fitted with emery paper or similar polishing
compound. Take care not to heat the wotking surface due to friction.

3. The final polished surface must be mirror-like with cuts and ble%iihes removed
to the extent possible (a single ddep cut may not be completelpy: oved).

. R\

4. Clean the surface with acetone. 6\

5. Apply the Heyn’s solution with dacron, cotton, ot fiperglass swabs (cotton swabs
deteriorate more quickly, but they are cheap ar y will work just fine).
Observe the etching action of the soluuon c *

6. When numbers appear, wipe off the so 1011 fﬁe solution off with water,
Write down the numbers as they a ' e numbes can be seen
better if the surface is mo1stene<8$l’. ihe, or oil.

7. If the numbers are not ¢ Qjepo\\% @ce and repeat steps 5 and 6. It may
take several attempts t & " I@he entire number. Be careful not to
etch beyond the nu1r@ \K@c sion area, Patience is a virtue in serial
number restor. at1010 @) &

xS
8, Once the &&I@W lightly oil the 1estoxed surface to prevent rust.
1t is sometimes desira %i@to a@lel etching process. This can be done with DC voltage,
using a 6- to 12- v tteryorat 1ain transformer. The transformer is best because the

voliage can be

wire are eac

d to suit your needs from 0 to about 20 volts DC. Two lengths of 14-gauge
d with an alligator clip on one end. The opposite ends of the wires are attached

to the posMive and negative terminals respectively.

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES

4-2



SERIAL NUMBER RESTORATION PROCEDURES (continued)

. Procedure for Accelerated Etching With DC Voeltage
1. Clip the positive wire to the firearm or other item being examined.

2, Attach the negative wire to a Dacron, cotton, or fibergiass swab moistened with Heyn’s
solution. Make sure that the clip touches the upper portion of the fiber bundle of the
swab and is in contact with the solution.

3. Touch the swab to the area being examined and move it back and forth.

4, Watch the area closely and monitor the speed of the reaction. Ad_]m\ﬁ%e voltage up or
down as necessary. @\A

5. When the number is visualized, remove the swab, wipe Q@ solution, or rinse with
water, Write down the number. %

Q

6. It may be necessary to repeat the process, but be 6\9111 1@) etch beyond the

compression area, é
7. Once completed, lightly oil the area o 16@8% 1 {@ @Q/

NOTE: Avoid electrical shocks. P th sfo gway from water. Make sure the
floor is dry. Observe th?é% ety8 aut@ common to electrical appliances.

Examiners are reminded that they e res \s1b knowmg the requirements and safety
practices outlined in the Safet 'sare also responsible for knowing the health
hazards involved in the us e c ed above, These chemicals and their hazards

can be found in the Matdxk ets that are on file in each laboratory.

Q‘OQ
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PROXIMITY ANALYSIS PROCEDURES

The completion of the procedures in this section require the skills of a trained examiner, To be
considered trained, the examiner must have comipleted an appropriate and approved training
program for the procedures in this section. The training must be verified by another trained
examiner.

Training guidelines should include, but should not be limited to, the dssociation of Firearms and
Toolmarks Examiners (AFTE) Training Manual, Modules 4 and 6. )
<

To help ensure the accuracy and completeness of case documentation, it,& commended that the
AFTE glossary and the FBI gunpowder and primer residues course outline be utilized for
appropriate definitions.

O

. S\ " :
Worksheets should be used to ensure evaluation of all peitm%@acts pertaining to the submitted
evidence.

§<O Q /Sh

The procedures in this section should be peer 1ev1e»% Thechh@ e following:
O

1. Bullet Hole and Range Determinatior Q \\ (Q §

2, Gunshot Residue Examination S(S@bnce\o OC)

3. Shotgun Range Detelmlnatls‘.@ \\® Q/Q
&O

The examination o Os for f& oles, impact sites, and subsequent range determination
of a firearm-to-tag stance can‘aclude the evaluation of gunpowder or lead residue patterns,
shot patterns, afid/or trajectory profiling.

Any devionns from the use of the actual case firearm, ammunition, or target when conducting
distance determination tests must be documented in the notes. The procedure should include the

examination of the area around any holes for gunshot residues, both visually and
microscopically.

“At” or “near contact” ranges may be based on observations of the evidence alone. Ranges
greater than “at” or “near contact” must be based on test-firing patterns.
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PROXIMITY ANALYSIS PROCEDURES (continued)

Lacking an obvious visual pattern, at least two techniques from the following list will be
conducted:

Microscopic X-ray

Modified Griess - SEM

Sodium Rhodizonate Dithiooxamide
Infrared X-ray Fluorescence

All range determinations for ranges other than contact will be reported using upper and lower
limits. Qutside factors such as powder deflection, intermediate targets, handhr%ox moving of an

article may affect the powder pattern.

<
O

1t is recommended that AFTE Training Manual, Module 4, be utilizedg‘% guideline for training,

Chemical Processing of Clothnnghnﬂmiam]letenn@tmn

This technical supplement is to provide the exam ference for using the

Modified Griess and Sodium Rhodizonate Te Guess Test is a specific

color test for the nitrite containing compound odu bustion product of

smokeless powder. The Griess Test does1 her%aliy% ere with the Sodium

Rhodizonate Test for lead residue. The ss erformed first since the
C)

converse is not true.
In general the chemical 1-eactiq@iat (@ur i&riess Test involve converting the

nitrite compounds on the gaﬁ.mnt &d1 orangdAlye. These dye pigments are preserved in
a medium (desensitized @‘.o gr@ zﬁ{a for future side-by-side comparisons with test
patterns of known d1 %/

The process of ex;‘ﬁ*& s is done by exposing the compounds to vaporous
acetic acid and heat (dry iron) to form nitrous acid. This nitrous
acid then es with s hc acid in the test media (photographic paper) to form a
diazoni alt of sulfanilic acld The diazonium salt then binds with alpha-naphthol (1-

na @), also in the test media, to form the orange azo dye.

The Sodium Rhodizonate Test uses a reagent (sodium rhodizonate) to react with any lead
or other heavy metals present on the garment producing a pink color. The specificity for
the lead is to apply an additional acid solution (5% hydrochloric acid) to the area, If lead
is present then the pink areas will change to a blue-violet color. The chemistry involved
is thought to be a chelating of the metal to the rhodizonate molecule and that the blue
color is a molecular complex consisting of lead rhodizonate and hydrochloride.
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PROXIMITY ANALYSIS PROCEDURES (continued)

The reagents and test media preparations are outlined in the FBI Gunpowder and Gunshot
Residue Manual and in the AFTE Journal article, Volume 22, Number 3, pages 243-250
for the Modified Griess Tests; and AFTE Journal article , Volume 22, Number 3, pages
252-256 for the Sodium Rhodizonate Test.

Examiners are reminded that they are responsbile for knowing the requirements and
safety practices outlined in the Safety Plan. Examiners are also responsible for knowing
the health hazards involved in the use of the chemicals named above. These chemicals
and their hazards can be found in the Material Safety Data Sheets that are on file in each

laboratory.

MICROSCOPIC
EXAMIKATION

-
g ! ! B a ! E€ » !l ;5 . @
i \
Q
&°
GO BASHINSKY TRANSTER
REVERSE GRIESS USING _% | USING FILTER PAPER
TREATED FILTER PAPER [ DAMPENED WITH
.(‘Q?) '{ﬁ ACETIC ACID
QO K &
NON-POROUS o C) e DARK COLORS
MATERIALS X Q\' Q
» N
SE wl\ y BLOTTING TRAKSFER
x C AC! B 0870 L—{  USING UNTREATED
cfmen 07q PAPEF FILTER PAPER
0 tONRS
> O
s\\&b 00(\ O\/
Anous mmmmp CONVENTIONAL GRIESS LIGHT COLORS CONVENTIONAL

TEST PROCEDURE

GRIESS TEST FOR NITRITES

SODIUM RHODIZOHAT
TEST PROCEDURE

SODIUM RHODIZONATE TEST FOR LEAD

FIREARMS/TOOLMARXKS TECHNICAL PROCEDURES

5-3

BUREAU OF FORENSIC SERVICES



PROXIMITY ANALYSIS PROCEDURES (continued)

SHOTGUN RANGE DETERMINATION

The question of shotgun-firing distance, based on a shot pattern, can be determined by test-firing
the suspect shotgun using ammunition fike that in the case at targets placed at known distances
from the muzzle. Since not all shotgun/shotshell combination will fire exactly the same size
pattern repeatedly at a given distance, the “performance envelope” of the shotgun/shotshell
combination must be ascertained. This can be done by a graphical analysis of the data collected
from the test-firing process.

*Procedure for Shotgun Range Determination
&
1. Three shots are fired at each distance at suitable targets. \A\
%)
2. The pattern size for each shot is measured in inches. %
-\
3. The data is placed into a tabular form as iliustr@%in the example below:
(‘ o
dl=54 e R A d3=15
G
1 3.00 (O @~ 00 10.00
2 29P L~ O 6.00 9.50
3 \?’;%oé\ <\)() 5.50 11.00
Ave O(O c}}§@ < 6.17 . 1017
Stdey 0‘9 (’\\\0.5 | 0.76 0.76

4. The data isy er@ﬁ&éd &graph as illustrated below:

g&

12

..QKOQ ;

7
.

Dlasster (ny
-
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o
1
’ e -1 ae1m
ot 9
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PROXIMITY ANALYSIS PROCEDURES (contained)

5. The mean distance for a given pattern size can be determined from the graph by
dropping perpendicular lines from the two extreme curves to the range axis.

. Conclusion
Results obtained in this fashion could be reported in the manner suggested below:

The chest area of the item 1 T-shirt was found to exhibit a shot pattern. Using the item 2
shotgun, and ammunition like that in item 3, a similar pattern was produced at an

approximate firing distance (or muzzle-to-garment distance) of 5.5 to 7.3 yards (or
converted to feet).
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REFERENCE STANDARDS

Reference standards are required to assist the firearm and toolmark examiner to properly
accomplish the mission of providing the examination and analysis of submitted evidence. These
standards include, but are not limited to, firearm reference collection, ammunition reference
collection, technical reference library, security device collection, as well as access to the
members of the Association of Firearm and Toolmark Examiners (AFTE). These standards need
to be continually updated to keep pace with industry developments and the state-of-the-art in
these fields.
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WORKSHEETS AND NOTES

Taking proper case notes to support an examiner’s conclusion can be facilitated by the use of
worksheets, Although there are no standardized worksheets, notes will generally contain the
following:

. Information identifying and describing the case and evidence
. Examiner’s observations
. Test data and measurements
. Other information pertinent to the case (such as telephone calls, cqr@ﬂnccs, autopsy
reports, efc.) \A\
The report will contain a synopsis of the data which may be of intel%l to the investigator and any
conclusions drawn from the data. @\
. General Q*
Laboratory number Date é&
Agency name be@ Q/
Apency case file number &
Date received
+  Firearm \fb O QO
Lo M)
o » <&
Firgarm make \$O A
Firearm model Q/

Firearm country

Firearm serial n 665}
Received c tion

Caliber

Numb@lands and grooves

Di@ﬂ of twist
Bat$el length

Finish

Cartridge capacity

Single- and double-action trigger pulls

Evidence of recent firing and number of times

Number of times test-fired

Ammunition used in test-firing

Mechanical operability (did firearm function normally?)
Trace evidence

Alterations or modifications

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
7-1



WORKSHEETS AND NOTES {continued)

. BULLET
Caliber Direction of twist
Make Land impression width
Bullet type Groove impression width
Weight Trace evidence
Design Marks of comparison value

Number of lands and grooves

. Cartridge Case

Caliber )
Headstamp . 0@
Trace evidence R\

Marks of comparison value %é
Samples of worksheets that contain the above-listed informatio%@ contained in Appendix 3.
ce such as clothing for

it is not feasible to
for recording notes on

Taking of notes is also essential when examining other rel Qd evi
gunshot residue and toolmarks. Due to numerous cvu?3

gencrate a list of pertinent information. Several exay s ofaubzk
this type of evidence are also included in Appe

o &~
0 &
LS
\600 \ VA
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TRAINING

Tt is recommended that the training of a firearms examiner be conducted and supervised by an
examiner qualified in all of the procedures of this manual.

Training programs and outlines should be flexible and attempt to address the infinite variables
involved in modern forensic firearm/toolmark identification.

To ensure the accuracy and completeness of training, the following recommendations are made:

1.

2.

The use of the AFTE glossary for appropriate definitions.
The use of appropriate manufacturers’ nomenclature for describing ﬁre%m/tooi parts.

The use of recognized established training outlines (such as AF T}i\ﬁﬂnois State Police,
Oregon State Police, or a combination thereof.) 6\

Documentation of completed training to be retained by th@boratory and trainee.

&
Peer review of the training prior to completion by ami:%‘ other than the primary
examiner, in a laboratory other than the one bej ineeﬁ, regular established
intervals with the following goals:
N

Q

- O Q/é
a. To ensure documentation is co eted. QS
LRSI

b. To evaluate strengths and,@kne&é@\\%ﬁﬁely manner.
>

c. To evaluate testimon@s\ \\® 0
O «©
d. To determine& tré@e ha%ached an acceptable level of performance.
N\
The training goa@‘\sre:o(\o@%o

a. To s%de the ﬁre@/toolmark examiner with a high level of confidence in
er ability to perform the job procedures.

<
b. Q To ensure the laboratory system that the examiner is producing a high quality,
verifiable, work product.

c. That the judicial system benefits from professional, ethical, honest interpretation,
and reporting of firearm/toolmark evidence.
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APPENDIX A —SECTION 1

THE MODIFIED GRIESS TEST:

A CHEMICALLY SPECIFIC CHROMOPHORIC TEST
FOR NITRITE COMPOUNDS IN GUNSHOT RESIDUES

SA John H. Dillon, Jr., FBI Laboratory, Washington, DC

KEY WORDS
Griess, nitrite, range determination, powder pattern, gunshot, gunpowder ICSId% chromophoric
test, Marshall’s reagent <

O

R\

®\
ABSTRACT %)
Q\O

This article describes the development of the Modified Gr iesgesr for detecting nitrites in
gunshot residues, the preparation of the reagents, and their @ mén%lded utilization,

KR
T

= \\0 @ Q/
The purpose of this paper is to provide the auns,@ 1i
criminalist with a practical bench 1efmer:,@ (ﬁ pet:
is a chemically specific chromophori @ ot @
compounds, such as ploduced by th %a
standard Griess Test in the FB \é@o;au{ t does not involve the use of Marshall’s
Reagency, a known calcn out Joss of chemical specificity. Further, the
results of the Modified G, \vrvzd the reagent costs are less, and little or no
retraining of personnel i qu @ ocedmes and test media very similar to those of the

“o0id” Griess Test al,g

After complet1 g’study of the mateual in this paper, the reader wilil be able to prepare the
reagents a edla for the Modified Griess Test, perform the test, discusses its chemistry in
a general Way and note positive results.

rensic chemist, or general
ing the Modified Griess Test. This
st for the presence of nitrite
ess powder. This test has superseded the
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DISCUSSION

Smokeless powder, as used in modern cartridge-type ammunition, is essentially cellulose nitrate,
an organic compound results from the exposure of a cellulose source (such as cotton or wood
fibers) to nitric acid in the presence of sulfuric acid under controlled conditions of temperature
and pressure. This process is called “nitration” and simply involves the addition of nitrogen and
oxygen atoms to the cellulose molecule. The practical result is a greatly enhanced potential for
the release of energy if suitably ignited, as by the spark from the primer of a cartridge. When
smokeless powder does burn, or partially burns, various nitrite compounds are formed, and these
are detectable by the use of chemically specific chromophoric tests. The safest, cheapest, most
adaptable and most practical of these techniques is the Modified Griess Test. This method
perniits an analysis of the size and density of patterns of nitrite residues on a victim’s clothing or
other objects, and therefore their reproduction at known distances using a suspect weapon and
ammunition n combination. It does so with reagents not currently known to b r suspected of

being carcinogens. Alpha-naphthylamine as used in the Walker Test, and all’s Reagent of
the standard Griess Test containing N-1 (1-naphthyl)-ethylenediamine di ochlmide are
avoided, but the chemical specificity of the results is retained. @K

While it is true that the Modified Griess Test makes it p0331ble tect nitrite residues beyond
the capabﬂlty of the unaided human eye to see, this test is mlgsh stitute for a careful
microscopic examination of a questioned surface prior to %? heni al testmg The Modified
Griess Test will not substitute for the necessary v1sua§ plc observations
regarding the physical characteristics of the gunpowdefinvoly % 11 it detect co:mpletely
unburned powder (nitrate) particles. The micr osc nd ifs.car se by the examiner is the
best recourse for these kinds of observations. Q
2N
W5 O
< Q
L E i ])m EST

In 1928, Goroney (a German ¢ @se g’ﬁse of alpha-naphthylamine and sulfanilic
acid in an acetic acid solutio he ct1 f nitrite compounds as normally found in the
residues of smokeless powds & ed cutting out a portion of the victim’s clothing
and extracting a solutiop-0f th éﬂu 1 the cloth, If a red color was produced upon adding
acetic acid to the solution unﬁbco @ ed conditions, the depth of color of the solution could be
used as an indicatj the apprm@ata distance of the suspect weapon from the garment at the

time of dlscharQ his technique was interesting, certainly, but it gave no indication of the
residue di @ n or pattern around a suspected bullet hole, and it was destructive in nature,
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SECTION 1 — THE MODIFIED GRIESS TEST (continued)

As early as 1938, Joseph Walker (1) suggested the adaptation of Goroney’s chemistry to a
mechanically and chemically better approach. He proposed the use of similar reagents, “C” acid
(2-naphthylamine-4, 8-disulfonic acid), or “H” acid (alpha-naphthalamine and sulfanilic acid),
but instead of adding these reagents to an extract of residues from a victim’s garment, he used the
reagents to treat a piece of standard emulsion-coated photographic paper which had been
desensitized by exposure to a hypo solution. This made the paper light in-sensitive, while
becoming chemically sensitive to nitrite compounds under the correct conditions. Walker’s
technique dictated the formation of a layered “sandwich” which consisted of the treated paper,
emulsion side up, the victim’s clothing, residue side down, with the bullet hole centered on the
treated paper, and layers of toweling containing one layer moistened with an acetic acid solution,
The entire package was exposed to heat by simply ironing it for five to ten n&es. Any reddish
specks of pigment subsequently found imbedded in the emulsion of the graphic paper were
dye pigments produced by the chemical reactions due to the presence @U rite compounds, and
only nitrite compounds. The other benefits of this approach were: at a permanent graphic
representation of the nitrite residues present were preserved in thglemulsion; (2) that patterns
generated this way provided the basis for later comparisons wi thown-distance patterns fired in
the laboratory; and (3) further, the technique was not dest e of the evidence.

The Walker Test was used for many years with great S%ces@gw'
specific technique and test media, such as the use single lay cheesecloth in lieu of the
multiple layers of toweling, However, by the e 9748yt e known that the chemical

alpha-naphthylamine was extremely danger@swafs en @ ogen. It was necessary to find

few minor changes in

an alternative chemical or technique. The®irea k Unit and research personnel of the
FBI Laboratory then cooperated in a prgject toin n alternative. It was determined that

the chemistry of one of the spot tes nt\ n%; Fiegl’s Spot Tests in Organic Analysis
(2) could be adapted to the exist'i@pro@ es,(g est media of the Walker Test and still give
results which were chemic:%é\ecif@' hi test, the Griess Test, involved the use of
Marshall’s Reagent (3), a parts of a solution of sulfanilic acid in water and
a solution of N-( lunaphf&d)-;ﬁ edi e dihydrochloride in methy! alcohol. Such a

r 1

technique was used until'the , when it then became known that the Marshall’s
Reagent was a car Agen, as had @n the case with the alpha-naphthylamine in the Walker

Test.
X

A second jeint project was then undertaken by the Firearm/Toolmarks Unit and researchers of
the FBI Laboratory in order to find a substitute for the Marshall’s Reagent which would: (1) still
give chemically specific results; (2) which would not be toxic, carcinogenic or otherwise
harmful; and (3) which could be integrated with existing techniques. Contacts with the Royal
Canadian Mounted Police (RCMP) indicated that their laboratories employed a series of reagents
applied directly to victim clothing (5) in order to detect particulate nitrite deposits. The RCMP
method is the subject of an AFTE Journal article (3). The reagenis were similar to those used in
the Griess Test, except that alpha-naphthol or naphthoresorcinol was used in place of the
Marshall’s Reagent. Further, it was known that neither the alpha-naphthol nor the
naphthoresorcinol were carcinogens and that, in fact, both were mild antiseptics. Independent
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SECTION 1 — THE MODIFIED GRIESS TEST (continued)

research confirmed that the RCMP test was indeed specific for nitrite compounds, and that a
positive result was indicated by the production of an orange azo dye if alpha-naphthol was used,
or a yellow azo dye if naphthoresorcinol was used. In that the orange color was found to be
brighter and alpha-naphthol was much more economical, it was decided to attempt to integrate
that reagent into current procedures in licu of Marshall’s Reagent. Also, it was believed that the
continued use of the photographic paper was preferable to a direct application on victim clothing
in that the photographic paper would again provide a means of capturing the size and density of
the nitrite pattern for future comparisons. Further, no problems caused by the “masking” effect
resulting from the background coloration of red, orange, or yellow victim clothing wouid be
encountered,

Thus the techniques and test media of the Walker/Griess Test were combine@%th the slightly
different chemistry of the RCMP reagents normally applied directly to ci&&hg, producing what
is now called the Modified Griess Test. 6\

It is noted that the Modified Griess Test, as with the previous nityitg tests, does not chemically

interfere with the Sodium Rhodizonate Test for lead residues, @wever the Modified Griess
Test must be performed first, because the sodium rhodlzon@Qoes&tel fere with the test for

nitrites. <<O C)OQ%

4

{

In the Modified Griess Test, a series of @lca 10 (ﬁsults in the conversion of any nitrite
compounds which might be present o @. ite &tlm clothing, to a bright orange dye in

a chromophoric reaction. These dy imultaneously preserved in a suitable test
medium (desensitized photogra 1de by-side comparisons with Modified
Griess Tests of known-distan \%I es1due patterns. In specific chemical terms,
any nitrite residues whlch re ed simultaneously to an acetic acid solution and
heat to form nitrous a01 usﬁ;’e&n combines with sulfanilic acid in the test medium
to form a diazonium lic acid. In the final step in the sequence, this
diazonium compo ouples Wlt c alpha naphthol, also in the test medium, to form a bright

orange Water—s e azo (nitrogen-bearing) dye.

Based on bove chemistry, it can be readily stated that this test is not appropriate for the
detection of purely nitrate compounds, such as unburned smokeless powder. A practical reality,
however, is that unburned powder particles (nitrates) are commonly coated with burned powder
residues (nitrites) and positive reactions take place.
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SECTION ! — THE MODIFIED GRIESS TEST (continued)

The following instructions are self-explanatory and are usable by both chemists and non-
chemists alike in the preparation of the reagents and test media for use in the Modified Griess
Test for nitrite residues. As always, good laboratory practice dictates the use of appropriate
precautions to preclude inhalation, ingestion or skin contact with chemicals, whether in the
preparation or use of reagents and test media. Ventilation, protective gloves, and hand-washing
are definitely required. Storage of prepared chemicals and test media should be such that no
outside contamination or intercontamination is possible. Storage containers should be kept
sealed until the contents are needed.

It is noted that the desensitized photo paper mentioned below is simply photO@%bhic print paper
which as been exposed to a hypo solution and thus no longer bears light &&@nve silver salts in
its surface emulsion. @\

1. Processing of previously desensitized photographic papar\cj

a. Prepare a solution of 7.7 grains (0.5 grams) (@M‘al&ic acid in 100 milliliters of
distilled water. <<O

s
b. Prepare a solution of 4.3 grains (0;26@'am ofal %’aphthol in 100 milliliters

of methanol, N {Q \}@

Qe
c. Combine the equal Volunke\@ th @61 tions.

>
d. Pour the combined s@bn% a (@aotive photo-processing tray and briefly
dip pre-cut sheets gfithe desg Sin hotographic paper into the tray. Simply
submerge the s}aﬁs CO, ete@‘l remove them,

O AV
e. Set the st t\sgcbgé d%@an uncontaminated surface.

f. Pia@ remainin@&tion in an uncontaminated storage container and seal.
g \&)TE: In lieu of desensitized photographic paper, ordinary laboratory
Q filter paper may be processed in the same manner for use in the

Modified Griess Test. Economy may dictate that this alternative be
used. (See the suggested method in the specific test procedure
which follows.)

h. Shelf life for this reagent is known through expetience to be at least two months
and probably a great deal longer.
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SECTION 1 — THE MODIFIED GRIESS TEST (continued)

2. Preparation of nitrite test swabs —
a. Prepare a solution of 9.3 grains (0.6 grams) of sodium nitrite in 100 milliliters of
distilled water.
b. Soak the cotton-tipped ends of a package of six-inch swabs (typically, one
hundred/package) in the solution.
c. Set the swabs aside to dry. Store in a scaled container.
3. Preparation of a 15% acetic acid solution — 0®6
N
a. Combine 150 milliliters of glacial acetic acid with 850 liters of distilled
water, Remember to gently pour the acid into the w o preclude the potential
spattering of undiluted acid. . O
b. Store in an appropriate uncontaminated seal@%)nf iet,

N
oY

a. "Pest the four corner $ ted side of the desensitized and

1. Procedure for a Modified Griess {'@Q \Q\'Q)

chemlcally tr eated@mto
is easily accorr
acetic ac1d

at each ¢

testlfs% 1t

%\% the evidence or known distance test questioned side down on the emulsion-
ted side of the treated photographic paper. Index seams, buttons, button holes,
mps pockets, suspected bullet holes, tears, cuts, etc., for possible future reference
in court by marking with a lead pencil. DO NOT USE INK at this point because
it may transfer back onto the tested item.

for sensitivity to nitrite compounds. This
g a nitrite test swab in a small amount of 15%
the four corners. An orange color should appear
ch sensitivity before going further. Being able to
court could turn out to be a critical issue.

)_..
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SECTION 1 —— THE MODIFIED GRIESS TEST (continued)

C. Soak a picce of nitrite-free cheesecloth in the 15% acetic acid solution (in a large beaker)
and wring it out. Place the cheesecloth on the questioned item or known-distance test as
the third layer of the “sandwich”. Press the “sandwich” with a hot iron. On many irons,
the setting for “cotton” is appropriate. (Note that nitrite-contaminate cheesecloth will
cause a generalized orange background coloration. Although undesirable, this is not a
fatal flaw as long as individual point reactions are still visible against the background.)

EDITOR’S NOTE: Jeff Doyle (4) describes a method that eliminates the cheesecloth,
He added the dilute acetic acid to a steam iron and it is dispensed
when heating and pressing. His method seems to work efficiently
and have merit.

d. Discard the cheesecloth and separate the questioned item or known—d@nce test-firings
from the photographic paper. Any orange indications on the pape\&-é the result of a
chromophoric reaction chemically specific for the presence of %e residues. Note that
such reactions for nitrite residues may indicate visible nitrit rces (partially burned
gunpowder), nitrite deposits which cannot be visually obsgxyved, even during a
microscopic examination, or nitrite-coated unburned pgwder particles. While it is also
possible that in a given case, a spurious source of nigpy 1es§ues (not firearms-related)
could be introduced, it is unlikely that it would ?thc ing of the total array of
point reactions around a suspected bullet hole% Usious nitrite sources ate
manifested as background haze in the test a asppo 0 an array of point reactions.
In view of these factors, it is normally e en not possible to attempt to
relate a given positive point reactlon@ 1e C) o a corresponding visible point

O

source on evidence items.

e. Retain any photographic pa@%‘h @g D @ results as a part of the raw data for
inclusion in your notes, When d % graphic paper should be marked
appropriately in ink wi 0@ case/file number, Test media relating to
negative results ne ot b n areas of the country with a constant high

temperature and Bumi advisable to spray positive results with a coating of

Krylon clear & ct LbI@ fading of the orange pigment,

2, An alte@e procedure for a Modified Griess Test using treated filter paper instead of
the ensive photographic paper —

a. Treat the filter paper in the same solutions used for treating the photographic
paper. Allow it to dry.

b. Place the filter paper on the questioned surface. Test for nitrite sensitivity using
the test swabs.
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SECTION 1 — THE MODIFIED GRIESS TEST (continued)

c. Saturate a piece of nitrite-free checsecloth in the 15% acetic acid solution and
wring it out. Place the cheesecloth over the filter paper and apply a hot iron.

OR

d. Spray the filter paper with the 15% acetic solution until very damp. Cover with
two or three additional layers of filter paper and iron until dry.

e. Separate the test media and check for positive results.
3. Procedure for a reverse Modified Griess Test for thick or otherwise nonporous materials
through which the acetic acid solution “steam” will not penetrate— %)

)
a. Tape a piece of filter paper or other appropriate nitrite-ﬁ'@\ubstitute to the back
of a piece of desensitized and treated photographic p#f Test as usual, using

nitrite test swabs. .
\O
b. Place the photographic paper emulsion 51de he questioned surface and
use a pencil to index seams, buttons, st ﬁe oles, pockets, rips, tears,
cuts, etc., for possible future couﬂxoon§ efere

&P

C. Wipe the emulsion-coated side o /&i@ph%@a I1#i¢yaper with a piece of
cheesecloth saturated with a ion. Apply the solution to the
entire surface, but hghtly @o HK‘Q;\“H @se indistinct or hazy results due to

pigment migration. 6 0

\@

d. Immediately placethe ph Qp-apm emulsion side down on the questioned
surface. Apply @&o i k of the photographic paper. Note that the
back was p (Y ﬁlter paper or an appropriate substitute, otherwise

the paper

e. Se@\@ the photo&c paper and the questioned item. Any orange indications
& e photographic paper are the result of a chromophoric reaction chemically
< cific for the presence of nitrite residues.

f. When dry, mark and preserve any positive results for retention as in the
previously described normal Modified Griess Test.

EDITOR’S NOTE: Monty Lutz and Reginald Templin (5) point out that some disinfectants
can cause positive reactions to the Griess Test. Also M. James Kreiser (6)
notes that marijuana can cause a positive reaction to the Griess Test.
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SECTION 1 — THE MODIFIED GRIESS TEST (continued)
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APPENDIX A —SECTION 2

THE SODIUM RHODIZONATE TEST:

A CHEMICALLY SPECIFIC CHROMOPHORIC TEST
FOR LEAD IN GUNSHOT RESIDUES

SA John H. Dillon, Jr., FBI Laboratory, Washington, DC

KEY WORDS

sodium rhodizonate, lead residue, gunshot residue, distance determination S
&

ABSTRACT N\

e
Lead residue in gunshot cases can be identified using the sodiu thodizonate test as defined by
this procedure. This article describes the source of the lead, inary examinations, reagent

preparation and testing, and test procedure. If lead is pwsi@ his té:%t is specific for it.

@Q Sy é&

PURPOSE
\\0 QQ Q/

A purpose of this paper is to provide the fneQms e@n
criminalist with a practical bench refereng@for @1 P
on shooting victim garments or oth ss\’ ace ction of lead residues. Equally as
important, this reference will provi Aprédsic laboratory personnel to rapidly refresh
their recollection in regard to t ero his test prior to court testimony. Knowledge
and the self-assurance and c ence(it f01m the foundation for credible expert
testimony. This paper 15{1& ortmg such an end.

'\@'ensic chemist, or general
sming the Sodium Rhodizonate Test

After completing a y of th gﬁl in this paper, the reader will be able to prepare the
reagents and test f01 the Sodiun Rhodizonate Test, perform the test, discuss its chemistry
in a general wayyyand note positive results.

QK
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SECTION 2 — THE SODIUM RHODIZONATE TEST (continued)

DISCUSSION

When firearms discharge, more than simply a projectile leaves the weapon. In addition to the
bullet (or shot pellets) and unburned and partially burned powder, various forms of lead residue
typical of the discharge of a weapon can be ejected. The most notable type of lead residue is the
very visible vaporous lead or “smoke” produced by the high velocity turbulence of expanding
muzzle gases at closer ranges. This phenomenon deposits minute lead particulate on victim
garments or other objects, including possibly the shooter’s own garments and a large variety of
other possible surfaces. These deposits are primarily due to the lead compounds typically found
in cartridge primer mixtures. However, significant amounts of this easily observed deposit can
result fro the friction generated by the bullet/batrel interaction and from surf@rosion of the
bases of bullets, including open-based jacketed bullets. In the case of ar @lver, lead residues,
among other types of residues, can also escape through the cylinder gap®etween barrel and
cylinder, and to a much lesser degree, from the ejection port of an @wﬂing weapon,

In addition, other types of lead residues can leave a weapon an@ce) deposited on victim garments
or other surfaces, Lead-coated smokeless powder particles 11 1 d shavings, or other grosser
lead particulate (such as small solidified lead dloplets) age) Yolte Ved Further, visible or
invisible lead residues may be left on a surface due to'tie paﬁég ullet. This “bullet wipe”
is found on the immediate perimeter of a bullet holéZeven 1 the ‘ébf a fully- Jacketed bullet
which still carries traces of lead from the comb n p &mm compounds in a

gse) \)

cartridge and/or barrel residue from previo
One implication generated by the abmﬁ?%la I @moscopic examination may supply a
Q@l g i

considerable amount of prelnmnm lead residues that may be present around
a suspected bullet hole. Obv1ous such y examination emphasizes the physical

characteristics of those lead re sent and visible, However, it is possible and
advisable to proceed fmth w1 1 ecificity than to simply note physical
characteristics. This can‘Q ical test which can both corroborate the preliminary
findings in regard to dible 1 and also detect lead residues not visible to the unaided

ed by the @ f a chemically specific chromophoric (color-producing)
fum Rhodizonate Test.

©

CHEMISgRYLH‘LTHE_SQDIUM,RHQDIZQNMEIESI

The Sodium Rhodizonate Test is a procedure in which a succession of previously prepared
reagent solutions is applied to a surface, such as a victim’s garment, in an attempt to detect any
type of lead residue present. It is always performed after the Modified Griess Test (1) in order to
preclude chemical interference and, thus, invalid results.

EDITOR’S NOTE: Sce the article by the same author on the Modified Griess Test as part of
this series.
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SECTION 2 — THE SODIUM RHODIZONATE TEST (continued)

The initial step in the test sequence is to spray the questioned area with a saturated solution of
sodium rhodizonate in distilled water, This is followed by spraying with a buffer solution
(pH2.8) consisting of sodium bitartrate and tartaric acid in distilled water. Any pink reaction
which results may be lead, but in order to be objective, it must be confirmed in an additional
procedure which is chemically specific for lead. At this point, it should again be noted that the
test is chromophoric (color-producing) and that these colors are dependent on the metals present
and the degree of acidity. In order to test specially for the presence of lead, a third reagent is
applied by spraying with a dilute solution of hydrochloric acid. This spray changes the color of
the pink areas to a blue-violet color if lead is present, and only if it is present.

It should be noted at this point that while chemists do not entirely understan reaction of
sodium rhodizonate and lead in turning from pink to blue, a plausible explafiafion is that the
increased acidity causes the formation of a blue complex product cons%Q of lead rhodizonate

and hydrochloric acid (2). %

&
REAGENT PREPARATION @Q
The following instructions are self-explanatory and us gb@ nists and nonchemists
alike in the preparation of the reagents and test me @fm ut@m t dium Rhodizonate Test.
As always, good laboratory practice dictates th recautions to preclude
inhalation, ingestion, ot skin contact with 0@1 eth 1 he preparation or use of
reagents and test media. Ventilation, pr s afid hand-washing are definitely

indicated. Storage of prepared chemi &muld be such that no outside
contamination or inter- contannnatm@%p ge containers should be kept sealed until

the contents are needed,

also included. Fractionser fhul ights and volumes indicated may be used as

appropriate to the am uQ of wo
BN

1. Prepaxat@bf the Sodium Rhodlzonate Solution

O
Each reagent solution is ‘u%& , and helpful hints in the preparation of each are
t& e

one,

a. QK Place a small amount of sodium rhodizonate in a small beaker and add sufficient
water to make a saturated solution approx1mateiy the color of strong tea. The
solution is saturated if a slight sediment is noted on the bottom of the beaker after
stirring with a clean glass stirring rod.

b. Make only enough solution for immediate use and do not store the solution. Shelf
life is currently unknown.

FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
A-12




SECTION 2 - THE SODIUM RHODIZONATE TEST (contined)

2, Preparation of 2.8 pH Buffer Solution

a. Dissolve 29.3 grains (1.9 grams) of sodium bitartrate and 23.1 grains (1.5 grams)
of tartaric acid per 100 milliliters of distilled water. This usually requires both
heat and agitation to complete in a reasonable period of time. A combination hot
plate/magnetic stirrer is convenient for this and saves a great deal of time and
effort.

b. Store the solution in an uncontaminated and sealed container. Contaminate
containers and water, or simply containers left open to the air, can allow the
formation of what appear to be microscopic life forms which cloud the solution.
While these do not interfere with the specificity or reliability e test, they do
tend to clog up reagent spraying equipment. Allow such 1&{@11&1] to settle before

spraying.
%6
3. Preparation of the Dilute (5%)' Hydrochloric Acid Solutu@

a. Combine 5 milliliters of concentrated acid w, lehte}s of distilled water.
Remember to gently pour the acid into t @xa er 6@ clude potential spattering
of undiluted acid.

O %
b. Store the solution in an unconta%i&{ seal ottle.

\Q)

SPECIFIC TEST PROCEDURES | b 0O

%)
Many of the procedures which fo@w mvé\r\ J@mg of reagents in an aerosol form. This can
be done vsing cans of compre ra-Fool; etc) or, what is much more cost-effective in
the long run, a combmatm% ir b ii’compressor. All spraying should be done in a
chemical fume hood tha g{l su w to prevent back-flow of the reagents info the
work area.

1. Direct @ueanon to an Item of Evidence

a. QK Spray the appropriate area of the questioned item with a previously prepared
saturated solution of sodium rhodizonate in water.

b. Spray the same area of the questioned item with the previously prepared tartaric
acid/sodium bitartrate buffer solution. This solution will eliminate the general
yellow background color caused by the sodium rhodizonate, will establish a local
pH or 2.8, and turn any lead and a few other metals which may be present to a
pink color,

! EDITOR’S NOTE: Since concentrated hydrochloric acid is only 36% - 38% HCI, the diluted acid is
actually about 2% HC! or 0.64 Normal.
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SECTION 2 — THE SODIUM RHODIZONATE TEST (contined)

c. Spray the same area with the previously prepared dilute hydrochloric acid
solution. The presence of lead is specifically determined wherever the previous
pink color fades out and leaves a blue-violet color in its place. This indicates lead
and only lead. Be very aware of the fact that a positive (blue-violet) result may
abruptly fade out. Take good notes immediately after applying the dilute
hydrochloric acid solution.

2, The Bashinski transfer method (3,4) for dark-colored items which would mask the blue-
violet coloration of a positive test result.

a. Place a picce of filter paper over the appropriate area of the questioned item.

EDITOR’S NOTE: Monty Lutz (5) pointed out that one batch of sodiu G.hgodizonate from
Fisher Scientific Co. did not react to show lead resfdue. His
recommendation is to verify that the reagent @84%orking to be sure that a
negative is a negativel A small p1ece of J@ acetate paper or a cotton-
tipped swab rubbed vigorously on a p1e lead can be used to verify that
the sodium rhodizonate reagent is wotkitig. Also, Doug Branch (6)
cautioned that false positives ca 6"@»1 if ‘on, previously used for the
Griess Test, is not cleaned p1io&o usicg)@wi he Sodium Rhodizonate

Test. <
t O Q\' Q/
PRIENA
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A PPENDIX B — SECTION 1

SERIAL NUMBER RESTORATION INFORMATION AND FORMULAS

. Steel
Heyn’s Solution
Cupric ammonium chloride 1 grams S
Con. hydrochloric acid 12 milliliters . OQ)
Deionized water 12 milliliters é\
Cupric chloride 5 grams %Q
Ethanol 25 milliliters ‘\O
Con. hydrochloric acid 40 milliliters Q"o
Deionized water 30 milliliters \Q *
o «9 R K
Cupric chloride 90 grams C) é
Con. hydrochloric acid 120 millilitors' & &
Deionized water 100 milli@s &Q \>®
Z
Ferric chloride 6 g@s Q\' C)
Deionized water - i@nnll@ers 0
. Cast Iron 5/
Heyn’s Solution (a g\@ vebo
Ammomun\gsulfatéé &%
© §
F eﬁc chloride 5 grams
Con. hydrochloric acid 50 milliliters
Deionized water 100 milliliters
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SECTION I — SERIAL NUMBER RESTORATION INFORMATION/FORMULAS {continued)

. Zinc Alloys

Solution #1

Phosphoric acid (85%) 98 milliliters

Con, nitric acid 2 milliliters

Solution #2

Con. nitric acid 5 milliliters %)
e Rz

Water 95 milliliters \Q

~\
Solution #1 is applied for 10 seconds, then wiped off. Salut@ is then applied and the
number should appear within 30 seconds. See the AFTE %i e written by Mike Knowles
N

of ATF following this page. 2)
o3
. Aluminum QO\ OQ*&
Sodium hydroxide 5 grams (V4] \C) é
Deionized water 100 miHiling) %) Q/
F O

Heyn’s solution (as above) 1 pay Q \.®
Deionized water ip& S 6 O
. Copper Alloys O(O O\\Q’ Q,Q
® LA

Nifric acid from cogg ate@ vatiou¥ dilutions with water.
(Depends on the 5&&: of re@tlo he particular alloy.)

. NickcLAli@ OQ)

%,
Con. nityic acid 3 milliliters
D@n'zed water 95 milliliters
Accelerated by DC voltage
’ Brass
Sodium sulfate 1.5 grams
Chromic acid 20 grams
Deionized water 100 milliliters
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SECTION 1 — SERIAL NUMBER RESTORATION INFORMATION/FORMULAS (continued)

. Lead Alloys
Molybdic acid 100 grams
Ammonium hydroxide 140 milliliters
Deionized water 240 milliliters
filter then add
Con. nitric acid 60 milliliters
&
4\
)
<
(\é’\o
" N
\
© &
RN~
\\0 e &
S L&
Q x<Q N)
@ O OC)
AR
%) N4 &
0 .o K
S &
\6 O AV
N 0”0
SENN
& O
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APPENDIX B — SECTION 2

INSTANT RECOVERY OF OBLITERATED SERTAL NUMBERS

Mike Knowles

Many of the firearms received in the lab for serial number restoration are made of a cheap zinc
alloy. Such handguns as RG and Clerke and the Raven (Model MP-25) are made from this alloy.
Therefore, a fast and reliable method of restoring the serial numbers on these guns would be of
benefit. )

.Y
In the Atlanta Lab, the most commonly used reagent for this alloy is a te@cent solution of
ammonium persulfate. In the literature, [ have found chromic acid receinmended. I have found
that ammonium persulfate, when it works at all, is very slow and 1'6@1’63 constant attention since
it tends to form crystals on the metal surface which discolor the'x@tal and obscure the number.
Chromic acid solution etches very rapidly even in low conce ons, causing pitting of the
surface and a black coating is formed which obscures the 1{@& er, *

S‘area, t(s>p ‘b

By applying two solutions alternately to the oblitera ible to see the number

within seconds every time. One solution is ni

acid to two mls. of concentrated nitric acid. ' ilute nitric acid. The
phosphoric acid cleans the surface and etch the a e nitric acid then turns the
background grey, as in the spot test f01 lea ber standing out in white. I have

not known this method to fail, though ou1 ber is ground off deeply enough, it
cannot be recovered. The complet ce ca ¢dccomplished in three or four minutes.

First, the obliterated area is t e us small rofary grinder with a mandrel and 400-
grit emery paper, Itisn prominent scratches, but if they are deep, it is
best to try the soiutlons%\;t l%@c g11 too deeply, though you can grind some more if
necessary.

IC amd is apphed with a cotton swab, enough to thoroughly wet the surface.
uriously and eat the cotton swab, but don’t worry, it etches very slowly and
smoothly. er about ten seconds, wipe the surface off and apply the dilute nitric. The number
will be visible within thirty seconds. If not, add more phosphoric acid and wait about thirty
seconds, then wipe off the area and reapply the weak nitric. Deeply grooved areas may need
more smoothing off before good results can be obtained. In most cases, this yields clearly visible
numbers within one minute and legible numbers in all cases so far,
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SECTION 2 — INSTANT RECOVERY OF OBLITERATED SERIAL NUMBERS (continued)

The strength of the nitric acid doesn’t seem to matter much, but five to ten percent is sfrong
enough. Wool-tipped swabs will last longer, the phosphoric actually dissolves the cotton in
about two minutes. The swabbing action seems important to make the nitric work, but the
phosphoric can just be put on and left to work a few seconds. Only a few milliliters of reagent is
used for each gun, so two hundred milliliters will last a long time.

Recently, eighty-five such guns were brought into the Atlanta Lab for recovery of serial
numbers, The results were needed for a trial the next week. These had been ground off using an
clectric drill with a very coarse stone, and were all badly grooved, yet recovery was instant in all
cases. All eight-five were recovered in about eight man-hours,

In short, this method is fast and well-proven, superior by far to any others I have found.

)
ATF Atlanta Field Laboratory, Atlanta, Georgia 30370 ) 0@
Mike Knowles Q(o\
Physical Science Technician \Q ﬂ
ATF Atlanta Field Laboratory <<O OQ &
PO Box 2994 o @) <
Atlanta GA 30370 O 2 &
>
2NN
Q \® C)
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BUREAU OF FORENSIC SERVICES Lab # Date

FIREARMS IDENTIFICATION WORK SHEET

Type CAI Manuf Model Chamber #

#1 ocation(s) Overall Pngth TWT &LAG #BRI’s RRI.T gfh
Choke : '
Qther Marks & T ocations

Safeties & Position as Received:

Exteriar Color & Condition of Metal i ﬂff]gpq
Conditon nf'Rnrf-fRiﬂing r@

Powder Residues: RRI g (‘ha_ué&j_
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Firearms/Toolmarks Program Procedures Manual

1.5.4. Repeat these measurements until at least two measurements for
each condition (will fire, and will not fire) agree within one quarter
to one half pound of force.

1.5.5. Record results

1.5.6. Repeat steps 1.5.1 through 1.5.5 for double action mode.

1.6. QUALITY MEASURES

1.6.1, Weights used should be checked on a balance that has been Calibrated and
checked in accordance the appropriate procedure for that baldnce.

\)
&
1.7.1. Resultant trigger pulls should be recorded oxég‘appropriate worksheet or
other notes. These results may be included 1i(a 1& repott.

1.7. REPORTING RESULTS

{
1.8. REFERENCES <<0
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Firearms/Toolmarks Program Procedures Manual

Idaho State Police
Forensic Services
Firearms/Toolmarks

Procedure for measuring trigger pull on firearms

1.1. BACKGROUND

The amount of force that must be applied to the trigger 66 a firearm to
cause the sear to release and discharge the firearm, .\0®

@A
1.2. SCOPE %

During the course of examining a firear (%@{%1 test firing, measuring
trigger pull is useful for safety reason 6{ Q id in determining the
likelihood of accidental discharge. {( &

& @‘0

s | 2] ng R 0
ity on known weights applied to a
ﬁp 1at1on while the muzzle is pointed

1.3. PRIN

1ed force. The usual configuration

i
é
i tl the muzzle vertical to the floor.

1.4. EQUIPMMQQ

N %
@equlpm nt is a standard device with which weights in varying
@amounts can be applied to a rod constructed so that it can be hooked over
OQ a trigger without touching any other part of the firearm.
1.5? STANDARDS
Standards consist of weights that can be combined for a cumulative effect.
1.6, PROCEDURE
1.6.1. Make sure no live ammunition is in the weapon
1.6.2. In single action mode, apply weights to the trigger using the

described trigger pull equipment so that the force is applied parallel to the
barrel untii the firearm will fire (WF).
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Issued: 01/23/06
TriggerPull.doc




Firearms/Toolmarks Program Procedures Manual

1.6.3 Remove weights (applied parallel to the barrel) until the firearm will
not fire (WNF).

1.6.4. Repeat these measurements until at least two measurements for
each condition (will fire, and will not fire) agree within one quarter to one

half pound of force,

1.6.5. Record results

1.6.6, Repeat steps 1.6.1 through 1.6.5 for double action mode.

o

1.7. QUALITY MEASURES .
Q A\Q

1.7.1 The weights need to be checked and documente initial use,
annually, and whenever there is reason to believe the wetghts may have changed.

The balance used to check the weights will be calibs and checked in
accordance the appropriate procedure for that b

1.8, REPORTING RESULTS (<O C)OQ

Resultant trigger pulls should be rec@.&1 pp ate worksheet or other
notes. These results may be incl é

1.9. SAFETY PRECAUTION \Q O
All guns must be check ns@hey@ not loaded before performing

examination, N
O O

REFERENCES &b

Ar*r@ L@A@

(\

Q‘OQ
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Idaho State Police
Forensic Services
Firearms Section

Trigger pull
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