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Idaho State Police Firearm/Toolmark Procedure Manual Section 9

Section 9 Maintenance and Calibration

9.0 Scope and Background

To insure accurate data, all equipment that has a direct effect upon the compatison and
measurement processes is kept in propet working order. Measurenent deyices and
reference standards receive periodic calibration. Other equipment is ined and
maintained periodically to verify safe/effective operation, Calibratiol maintenance
intervals may be adjusted based upon past performance, where theitem has demonstrated
that it will remain within specifications throughout the calibration interval.
Any equipment that appears Lo be damaged, out-of calilg%on or functioning improperly
is removed from service, until the nature of the prob@l cabbg determined and corrected.
«° P é&

9.1.1 Balances ‘\OQ Q‘}' Q/
Maintenance and repairs perfo&@\m tl@ah@&vill be recorded in a
maintenance log. \@
Balances will be calibrateddnhu lb&}e acertified outside vendor. If the balance
is taken out of serviceAorrepai 'gan? occurs (such as moving the balance)
an intermediate che il l&s W and documented. In order to pass the
intermediate cheﬁ(‘g‘?e a c £ balance will be +/- 2%. The weights used
in intermedi t@eck Wil bi%ﬁned and calibrated annually by an outside
vendor. Ti&‘& 12l (Q\l {dled with gloves or tweezers to keep them clean.
They willDe tr@rt %d stored in their case. The documentation for the
calib{@&n of the'wei will be kept in the front office.

)

@QZ Comparison microscopes

Q\The comparison microscopes will be cleaned and checked annually by an outside
vendor.
Rach microscope will have a maintenance log and any maintenance or repair will
be recorded.

9.1 Procedures

9.1.3 Micrometers and Calipers

Each micrometer or caliper will be annually checked against a certified gauge
block or micrometer disk. These checks will be documented and the micrometer
or caliper must demonstrate aceuracy within .001" of the intended measurement.

9.1.4 Rulers, and other measuring devices.
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Idaho State Police Firearm/Toolmark Procedure Manual Section 9

9.1.4.1 NIST traceable devices

The measuring specifications and accuracy for the NIST traceable measuring
devices and the certified measuring rods are determined during certification of
these devices and can be found in each laboratory’s equipment/instramentation
maintenance file. The NIST traceable measuring device will be calibrated and
recertified every three years. The NIST traceable ruter will be stored so as o
prevent damage such as bending or meiting. The ruler shall be handled with care
to prevent bending, melting or damage to measuring matks,

9.1.4.2 Rulers and tape measures
Measuring devices will be checked against the NIST traceable measuring device
every three years. %)
The device will be checked against a NIST traceable device&@ should read 1:1.
If it does not the device will be taken out of service. @K

9

9.1.4.3 Damage or malformation O

If damage or a malformation (i.e. breakage or Q'g\g) occurs that may effect the
measuring device it will be taken out of serv‘@g}id hecked against the NIST
certified measuring device before being 1@%@6, NIST certified
measuring devices will be taken out of sefyice Gnd-Calibrated before being put
back into service.

. XN
T QQ) N
QC & \5®
9.1.5 Gage blocks @ \\' @)
Gage blocks will be cgg@ted b&)@n 0@ yendor every three years, Gage
itl

blocks will be handle E&@)to %? it bending, breaking or melting and will
be transported at req\'{i cirdd

9.1.6 Tri ‘eQunQ@igl N%
Trigger we@@ wil hecked annually, The weights will be checked using
certified balance” T Tce for each weight is +/- 5% of the expected value. Ifa
we@st oes not fallwdthin the expected value it will be taken out of service and
@ective action will be taken. Corrective action may include cleaning the
Q\ eight or replacing the weight. The weight must be checked and have
satisfactory results before being put back in service.

9.2 Safety Considerations

This procedure involves hazardous materials, operations and equipment. This procedure
does not purport to address all of the safety problems associated with its use. It is the
responsibility of the user of this procedure to establish appropriate safety and health
practices and determine the applicability of regulatory limitations prior to use. Proper
caution must be exercised and the use of personal protective equipmentt must be
considered to avoid exposure to hazardous conditions.
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Firearms, Toolmarks and Serial Number Training Manual

Revision # Issue Date History
00 11/15/06 Original Issue based on AFTE training guide
From February 24 1995.
01 5/9/2007 Section 1.1 added requiring training to

affiem reading and understanding the quality
procedure manual, History page moved to
the front of the manual. Section 12
testimony training added. 0@
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4

INTRODUCTION

The following syllabus will allow you as an examiner trainee to guide yourself through the
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warious areas of knowledge integral to the field of firearms/toolmark identification. This syllabus is
generic in its layout and allows some modification by the individual Discipline Leader/on-site
trainer or lab manager to meet local conditions. It is paramount that you keep before you the
primary and ultimate objective of this training period: to independently and completely examine
and compare evidence relating to firearms and toolmark identification; to independently and
competently render an opinion and reach conclusions relating to your examinations and
comparisons; and to give expet testimony in court in matters encompassed within the broad
definition of firearms/toolmark identification and to do this in a professional, competent and
impartial manner. The obligation is yours to maximize on the effectiveness of the training period as
an opportunity to learn everything possible in this field. The extent to which you exert yourself
during this training and evaluation period will bear directly on the quality of your performance in
the laboratory and on the witness stand. Note well that your technical abilities and your testimony
will, in turn, bear directly on the future situations of accused pessons, and especially in the
discipline of firearms/toolmark identification, the lives of accused persons ¢ ng in the balance.
You have a moral and ethical obligation to propare yourself technically‘i rofessionally during
training in order to be able to perform according to the most rigid stand@.

You will be expected to carry out a study of all pertj@%‘?ab equipment, the Analytical
Methods, the Safety Manual, as well as the physical reference ﬁ}s

Tt is required that you keep a loose-leaf notebo@&% yo@%tudy notes on each of the items
shown in the syllabus for research, discussion, déwjonst , {'ﬁQy or practical work. Your
notebook can include handwritten notes, charts,-gaphs, phtto . brief photocopied material,
etc., at your discretion, but it must address aﬁh oad&n € f the required items of study set

n

out in the syllabus. Organization of on e at which parallels the syllabus is
suggested. This notebook will serve as@@,rea rer@1 the months and even years following
your qualification, and will agsist in er@n y! rogress during training.

O @

Your training will be 1o itox‘{()\]d %A’ed by the Discipline Leader/on-site trainer, who
has responsibility for training ma tside schools, tours, lectures and contacts will be
coordinated by the lab get,-Pou & expected to meet the standards set by the Discipline
Leader/on-site t1'aine(§>r y@@&l’ce ompletion of your training,

| {\% OQ) iid
)
R

Q\

Section 1.0 ADMINISTRATIVE MATTERS AND PROCEDURES

1.1 Obtain a copy of the Quality Procedure Manual. Familiarize yourself with its contents and
indicate you understand the rules and procedures contained therein by your signature below.

Trainee Date
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12  Discuss with your Lab Manager the laboratory Quality Assurance Program and the
Proficiency Testing Program.

Lab Manager Date:

13  Discuss with your Lab Manager fhe laboratory policy regarding the reexamination of
evidence.

Lab Manager Date O

Q

%
14  Discuss with your Lab Manager the laboratory policies ye%%ng the following:
2
(a) Providing telephonic results prior to issuance of a final @Tato report.
(b) Inquiries from the press and other media. O\ Q
(c) Request to give a deposition in a criminal case. <( C)O é&

(d) Request to testify in a civil case.

<
(e) Request to testify ina grand jury proceedin@pa pr \1’11@& ring.
s, o\ 0

(f) Providing a laboratory report to other a@

@ Q& OQ

\\Q)
Lab Manager @) @) DQO
S &
ot AV
1.5  Become fami}igs wi re ents and the facilities available for the secure storage of
evidence w‘%hm theNab. s this with the Lab Manager and an examiner from the lab.
&
QQ)
R
Lab Mafiager Date
Discipline Leader/on-site trainer Date

1.6  Become familiar with the requirements of lab security in regards to firearms, electrical
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! appliances, evidence while under examination, and lab space security. Discuss this with an
examiner from the lab.

Discipline Leader Date

{7  Familiarize yourself with the Fircarms Reference Collection (FRC):

(a) Learn how to locate firearms in the FRC using the FRC printed inventory listings, and
obtain up-to-date copies of this inventory for your use.
(b)  Know the correct procedure for checking a firearm out of the FRC.

Q"o

.\0
S
Discipline Leader Date %Q
1.8 Be briefed by the Lab Manager in regard to their \ rexds and procedures in regard to
delinquent (unaddressed) cases, annual and si a.ve,g?l ¢ and attendance, report files,
ordering expendable supplies, purchase ordeiéand (@&1 ccessary tools, equipment and
protective clothing. N
O @

C 0@
Lab Manager \(Z)\'Q) éiﬁte ( §
o” N«
19  Obtain acopy of t&zﬁ"ety@nua@%miliaﬂze yourself with its contents and indicate you
understand the{uk and6® ec@‘wcontained therein by your signature below.
o) \5(\ S
= Q
S QO

Trainee "’ Date
N

Q\
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L]

Section 2 BAC KGROUND/HISTORY OF FIREARMS IDENTIFICATION

2.1 Define the following terms:
(a) firearms identification
(b) ballistics

Discipline Leadet/on-site trainer Date

72 Read the applicable sections from the basic references and prepare g feport on the histoty,
principles, evolution and scope of firearms identification in its broadcst sense. Support your
report by data accumulated in your notebook. Discuss this wi,@lt ¢ Discipline Leader/on-
site trainer who will review your repott, %Q

.\0

Discipline Leader/on-site trainer D@ké OQ§
®<< \Q é&

23  Formulate an answer to the following é@g{ion{'\g @Q/

e o\

(@)  Isfirearms identification an art or s? 9
()  What are the types of conscl\i@i n {& c 4 reached in fircarms identification

comparisons?

(c) ‘What is the basis for each@;g @Qc nolusions?
nsqgém

(d)  Can experts in the Q&@Of f{]@ ification disagree regarding their conclusions?

Why? X
() How does "prosl{s@x%" @ t tms identification?
O \50 Q)G‘)
L O
Discipline L@él‘/on-site trainer Date
Q
2.4  Familiarize yourself with the # Association of Firearms and Toolmark Examiners" (AFTE)

to include its history, criteria for membership, committees, the AFTE glossary and the
AFTE journal and be able to discuss them.

Discipline Leadet/on-site trainer Date
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25  Discuss with system operators the status of the ongoing research initiatives to link shootings
using computet imagery such as NIBIN/IBIS.

Discipline Leader/on-site trainer Date

26  Visit and tour the various laboratories that provide firearms and toolmark examinations
within your region. Coordinate this visit with the Lab Manager.

&

Q
%)

%)

2.7  Become knowledgeable about the proficiency testin, o;}gétam administered by the outside

Discipline Leadet/on-site trainer Date

independent testing services. Particularly be aw f testing and the results of testing
conducted within the field of firearms and t identification by this organization.
Discuss this with the Discipline Leader/on-site/traingr.

L “2N
O
F ¥

Discipline Leadet/on-site trainer Dite
P @ O B
X
r

S

)
2.8 Beableto demonst@ pra @f w@ng knowledge of fircarms terminology using the

AEIE_GJQSSMaBﬂ@. an Q/

N 00 N\
) 45\ N Q)%O |
Discipline Le@b‘b}l—site train@ - Date

&S

Section 3 FIREARMS & AMMUNITION DEVEL OPMENT AND CURRENT TRENDS
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31  Review the history of early firearms and ammunition development up to the advent of
metallic cartridges, with particular emphasis on lock mechanisms, early rifling techniques,
percussion systems, priming methods and pre-metallic cartridges. Prepare a chronological
outline of this early development and discuss it with the Discipline Leader/on-site trainer.

Discipline Leader/on-site trainer Date

372 Study the firearms reference collection noting in particular the types of firearms which are
representative of commercial and military firearms development since the advent of
metallic cartridges. Q@

R\
N
__cf
Discipline Leadet/on-site trainer Date . ¢,
N\

(\%

33  Trace the evolution of the rimfire cartridge fgg@‘&i m@neteenth century to the current

generation of modern .22 caliber rimfire cartridges.

& Q/é

> L

Discipline Leadet/on-site trainer QO Q\' Ddte

S
IR
O ¢
3.4  Study the history of fire @nd %Velopment starting with black powder cartridges

to the current g ion ,ét\- o@ centerfire cartridges. Make notes to show the
chronological Ql\&i&r of de@qpment and discuss it with the Discipline Leader/on-site
O .

trainer. QQ Q)%
D U0
Q
Discip%?s\ﬁéf?der/on-site trainer Date

3.5  Study the Standard Ammunition File (SAF), in particular cartridges and shotshells which
are representative of commercial and military ammunition development during the past
three decades.

Discipline Leader/on-site trainer Date

36  Conduct a study of exterior bullet coatings. Discuss with the trainer how this new
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technology impacts the firearms examiner,

Discipline Leader/on-site trainer Date

R K

Section 4 { { { 0 Q/%
POIESI

Numerous techniques are use n@%w rq modern firearms. Research in detail |
these processes and set thes y@r 0 clude but do not restrict your study to the
\\

following machining met

(a) shapm (5,0 (\ O Q//&
(b) pla 0 O\/
(c) Dui

amingo
% ning OQ)
Q boring

\ (g) milling-include both face milling and peripheral (slab) milling
Q (h) broaching

(i) abrasive machining-inctude honing, lapping, grinding, sanding, and ultrasonic

methods

(j) sawing

(k) ﬁling

(1) swaging

(m) electrochemical machining (ECM)

(n) electrodlscharge machining (EDM)

(o) investment casing

e e e
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Discipline Leader/on-site traines Date

42  Demonstrate your knowledge of the basic nomenclature of handguns, rifles, and shotguns.

a. Tnclude, but do not restrict your study, to the following: breechface, breechbolt,
bolt, bolt face, extractor, ejector, firing pin, rifling, barrel, lands, grooves, ramp,
magazine, clip, gjection port, receiver.

b. Point out these parts in several handguns, rifles and shotguns as applicable.
c. Discuss the manufacturing techniques which would have been used to fabricate and
finish each of the parts and note the machining marks on each part.
d. Point out any "mark of abuse" which could contribute to the uniqueness of ecach
part.
e. Identify areas that machining marks might "carry over" to anothes firearm.
0\0
Q
%
Discipline Leader/on-site trainer Date
O
2

4.3 Research in detail the following 1'iﬂin§§gﬂniq<éi\ @Q/é

(a) broach (d) hook A\
(%) blv:;)t?(():n (e) szf mQ:tb{Q’\\e QQ
(c) hammer forging ® E\' ED& O
%) \\Q) Q
NP, _!5\\'

Discipline Leader/on—ii\texﬁ‘fnebo\ O\/ Date
N
44  Obtai ﬁches and k@ons for study from the lab training materials. Determine the
dif§ %o between barrels which have been button rifled and those which have been broach

Discipline Leader/on-site trainer Date

45  Discuss and define the following terms as they relate to firearms manufacture or firearms
identification.

(a) chambering
(b) crowning
(c) ballizing
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(d) bore slugging
(¢) forcing cone
(f) bore

(g) choke

(h) choke tubes

Discipline Leader/on-site trainer Date

Research the history and current significance of proof marks as they relate to the

4.6

manufacture of firearms. Discuss this with the Discipline Leader/on-site trainer.

9
e 4
\)
S
Discipline Leader/on-site trainer Date %Q
>
Qs
KQ
©C &
AN
¢ @&
» &
Qe

47  Visit the manufacturing faciliti a 1@1 tw@ hems and/or barrel manufacturers such

as Wilson barrels, Ruger, an s§®’lossberg‘, Marlin and US Repeating Arms.

Record notes in your not@o ¢h,visitand produce a writien report of your visit for

lab files and an oral 1&port &%\’oers. Particular emphasis should be placed on

manufacturing a in i@ used by each manufacturer, noting methods and

procedures whi ave U {ifacturing toolmarks on firearms parts which, in turn,

produce indi al sC marks on bullets, cartridge cases and shotshell casings.

Coordinate'these visits wifly e Discipline Leader/on-site trainet.

S
A\O

Discipﬁle Leader/on-site trainer Date
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<
R\
=4
O
(\%\
&
<P K
. QQ) X %
NPARNS
> L
o & P
3 A O
Section 3 {
© LS
5.1  Define in youg @(Qoo @ he meaning of the following terms as they relate to
modern amwé\io a@tﬂs acture:
(a).ca1 ridgb Q) (aa) bullet
éﬁn‘tﬁdge casO (bb) round-nosed bullet
Q ¢) primer (cc) "hollow-point” bullet
<O~ (d) shotshell (dd) jacketed bullet
Q (e) shotshell casing (ee) bullet sizing
' (£) bottleneck cartridge (ff) wadcutter bullet
(g) rebated-rim cartridge (gg) semi-wadcutter bullet
(h) rimless cartridge (hh) soft point bullet
(i) rimmed cartridge (if) spitzer bullet
(j) semi-rimmed cartridge (ij) swaging
(k) shoulder (kk) cast lead bullet
(1) neck (1) mold marks
(m) mouth (mm) truncated cone bullet
(n) head (nn) cannelure
(0) headstamp {00) ogive
(p) proof cartridge (pp) brass-coated lead builet
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(q) tapered cartridge (qq) copper-coated lead bullet

(f) extractor groove (1) nylon-coated lead bullet
(s) gauge (ss) "silvertip” bullet
(t) battery cup (it) antimony
(u) brass (uu) arsenic
(v) "Rule of 17" (vv) chilled shot
(w) wadding (ww) high brass, low brass
(x) shot collar (xx) lubaloy
(y) crimp (yy) dram equivalent
(z) bunter (zz) single base, double base
Discipline Leader/on-site trainer Date (%)
e 4
\)
52  Sketch the cross-section of Berdan and Boxer primers, sk%@Kng their relationship to the
head of the cartridge. O
2

@ &
Discipline Leader/on-site trainer ate

Y X <
QCD\\C;Q‘Q@\)@{O

P Q0

5.3  Discuss the purpose @se%&g@s of priming mixture used in modern cartridges.

> O
Srsed
Discipline Leade;@-sﬂet iner Date
< O
QQ)

54 (W and discuss the difference between caliber and caliber type. Ilustrate this difference

y relating these terms to a discussion of the .22 caliber, .30 caliber and .38 caliber families

of cartridges.

Discipline Leader/on-site trainer Date

5.5  Visit at least two ammunition-manufacturing facility such as Remington, Federal or
Winchester to observe the manufacture of rimfire and centerfire cartridges and shotshells.
Make detailed notes of the manufacturing processes and generate a written report for lab
files. Also prepare an oral presentation for lab members upon your returh. Particular
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tshell casing and cartridge

emphasis should be placed on pellet and bullet manufacture, sho
and shotshells.

case manufacture and the steps involved in the loading of cartridges
Coordinate this visit with the Discipline Leader/on-site trainer.

Discipline Leader/on-site trainer Date

\
«° QOQ &
‘\C’Q) é\' Q/%

o &
6.1  Differentiate betw mﬁe fq&&ingé
A\ ot AV
(a) coéouzl&) 91'0
ereo micros

é) mpatison r&cepe
o
Q&

Discipline Leader/on-site trainer

Date

62  Study the instruction manual for our stereomicroscopes. Determine how to insert a reticule

and how to check the calibration of the microscope.

Discipline Leader/on-site trainer Date
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6.3  Familiarize yourself with the instruction manuals and the mechanical and optical aspects of
our microscopes in the lab, Note the differences and similarities in each, both mechanically
and optically.

Discipline Leadet/on-site trainer Date

6.4  PFamiliarize yourself with the following types of light sources which are in use in the lab on
the comparison microscopes.

(a) fluorescent
(b) fiber optics (with and without filters) (%)
e 4
~\
1
Discipline Leader/on-site trainer Date . ¢,
N\
(\%
&
PP
. 0@ X Q/é
N X
Q<@ O
o & O
3% 58 0
. R AP L
6.5  Using each type of light @ce ¢ tiel view on a comparison microscope, note the
differences in the q%@/ of &ach udifg/the following different surfaces: lead bullets,

jacketed bullets, 8 t@ f dhriyidge cases, and various types of surfaces containing
toolmarks. ipulate @@ab ioht sources with respect to angle and vaty the intensity
ib

of the light seuree i l% in an appreciation for the effects of varying the angle and
intensity Jax each light &e on each type of surface. Discuss this with the Discipline
Leadex@ﬂ- ¢ trainet.
&
Discipline Leader/on-site trainer Date

6.6  Set up a comparison microscope for your vision requirements and focus the "hairline".
Prepare the microscope for your personal use, and familiatize yourself with each set of
objective lenses on your comparison microscope. Become familiar with the various digital
camera systems in the lab. ‘

Discipline Leader/on-site trainer Date
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6.7 Become familiar with and demonstrate the use of the following equipment:

(a) speed micrometer

(b) inestia bullet putler

(c) steel rule

(d) reticle in ocular lens of binocular microscope
(e) balances and scales located in the lab

Discipline Leader/on-site trainer Date

)

6.8 Review the maintenance and calibration of the balances in the ﬁrea\ ab.

o

Discipline Leadet/on-site trainer Date 3

< x<
AR OC)
%\(b\\Qb Q

o (O

Section 7 EXAmg.m%@L@AR@
< £ 07
the\fblo q&pes of firearms and explain in detail the operation of each

7.1  Define ¢ QQECP

type to i o the loading)of cartridges and the subsequent movement of the cartridge case
and/ llet after firing.

Q\ . (a) revolver, single and double action
(b) auto-loading pistol, single and double action
(c) derringer and single shot pistols
(d) bolt-action rifle
(e) auto-loading rifle
(f) pump-action rifle
(g) various single shot rifles
(h) submachine gun
(i) assautt rifle

[
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Discipline Leadet/on-site trainer Date

72 Explain and illustrate the differences between a gas-operated and a recoil-operated auto-
loading shotgun.

Discipline Leadet/on-site trainer Date

73  Explain and illustrate the differences between the following types of auto-loading pistols:

(a) blowback action
(b) delayed blowback action ‘\QQ
(c) gas-delayed blowback action @
(d) short recoil action %Q
(c) long recoil action O

N

@
Discipline Leader/on-site trainer afe C) &

O
X
7.4, Partially disas e@fg
n

reference collecCtion.

each part.@glame. 0 Q)
) O
A@Q

Disciplifie Leader/on-site trainer Date

Dre e a representative sample of revolvers from the
t and note the differences in their mechanisms. Identify

75  Field strip and reassemble a representative sample of the semiautomatic firearms in the
firearm reference collection. Note the differences in their mechanisms. Be able to identify
the parts using the specific manufacturers nomenclature

Discipline Leader/on-site trainer Date
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76  Field strip and reassemble a representative sample of submachine guns in the firearms
reference collection. Note differences in the mechanism and operation of each. Identify the
major parts by name.

Discipline Leader/on-site trainer Date

27  Familiarize yourself with the operation of a representative sample of military and civilian
center fire rifles from the firearms reference collection. Be able to identify the major
components and action types of the various samples.

Discipline Leadet/on-site trainer Date \Q

antative sample of shotguns in the
y gme and make appropriate notes.

78, Familiarize yourself with the operation of each of are
firearms reference collection, Identify the major p
Re able to discuss the various action types in th

O
®<< K
Discipline Leader/on-site trainer \\0
© \@K 0®
<
79.  Familiatize yourself with t Q}crati \?&esentative sample of the rimfire revolvers,

pistols and rifles. Identi m%l ame and make appropriate notes, Be able to
discuss the various a@typeig € tion.
) W\

\6 OQ O\/

1 det/ %’i\ &B(‘\OQ)GJ
Discipline Leadey/on-Site tfaisier Date
&0

)

7.10. Q}@che firearms in No, 4 through No. 9 above, study the various safety mechanisms
ployed in each design. Include thumb safety, grip safety, magazine safety, firing pin
block, transfer bar, and any other mechanical safety. Ilustrate how the firing mechanisms

are blocked, interrupted, or otherwise stopped from operating.

Discipline Leadet/on-site trainer Date

7.11. Familiarize yourself with the Range Rules and Safety Rules regarding firearms.
Demonstrate, using firearms from No. 4 through No, 9 above and others, how to place
firearms in a safe condition, how to load and unload each, how to handle and carry these
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firearms in the laboratory, and how to safely test fire each of these different types of
fircarms.

Discipline Leader/on-site trainer Date

7.12. Familiarize yourself with the lab equipment used for measurement of trigger pull.
Determine the trigger pull on at least one firearm from each of the No. 4 through No. 9
groups of firearms above. |

Q%

Discipline Leadet/on-site trainer Date O

N

%
7.13. Discuss with the Discipline Leader/on-site trainer from &ni’c the protocol to be used in
determining whether a firearm "can be made to cjﬁe without pulling the trigger".
Demonstrate, using one firearm from each of the %@4 through No. 9 groups of fircarms

above, how to conduct this type of examinatiog, o Q
Pl

<
O &
Discipline Leader/on-site trainer ?‘ t
7.14. Research, define, and/or deternjgs ¢ e@icaﬁ ns of the following terms as they relate to
safety in the operation of a fig : 6
\\Q) Q

(a) excessive h z@pacg{o ,g%efective safety

(b) batrel B&tio W\ Q}; high primer

(c) barr e O O\/ (j) rail splitting

(d) brctgm f%{&ﬂr % (k) hairline cracks

@\1 sho Q) (1) improper timing

%%gger shoe O (m) excessive pressure

Q ) false half-cock (n) dented barrel
Q¥

Discipline Leader/on-site trainer Date

715. Become familiar with the lab's firearms range including its physical dimensions,
construction of walls and backstop, and bullet velocity limitations, Know how to test fire
fircarms thought to be possibly unsafe. Become familiar with the use of all the equipment
on the range. Know the range rules and emergency medical treatment procedures.

P
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‘Discipline Leader/on-site trainer Date

7.16. Attend Armorer's {raining offered by various manufacturers of firearms, at their
manufacturing facilities if possible. Coordinate these with the Discipline Leadet/on-site
trainer.

Discipline Leader/on-site trainer Date

7.17. Explore the capabilities in restoring an inoperable evidence firearm to operating condition
and also know the limitations and reservations which must be consid%d?. Discuss this with
the Discipline Leader/on-site trainer. '\C_)

Discipline Leader/on-site trainer Date &

@ N
© R&
.\QQ Q\' Q/é

: o o
7.18. Review and record the reff @'es iét e &brary which can be used to identify the
a

manufacturer and/or sourc f@m sing/the following criteria:
(a) proof @O (,\\30 é
(b) ins ;\&ma‘ N

(<) fagvy W sg&lrkings

(dﬁnal nuieBer

rt numberso

Q% company logos
Q¥

Discipline Leader/on-site trainer Date

719. Discuss the following topics with the Discipline Leader/on-site trainer and become familiar
with the capabilities and limitations of the lab in regard to these areas:

(a) marking evidence firearms

(b} determining whether an evidence firearm has been fired since it was last cleaned

(c) determining the manufacturer of a firearm from an examination of a part from a firearm
(d) Determining the manufacturer of a firearm from a photograph and compating an
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evidence firearm to a photograph

Discipline Leader/on-site trainer Date

7.20. Become knowledgeable about how to submit evidence fitearms to the laboratory when they
have been recovered from water or when they are in a rusted condition. Also become
familiar with the capabilities, limitations, and reservations which must be considered when
restoring such firearms to operating condition to obtain test specimens from them.

Discipline Leader/on-site trainer Date Q%
N
791, Discuss with the Discipline Leader/on-site trainer how%@onduct an examination to
determine if a fircarm has been altered to fire full autopaa i, Using a firearm which has
been altered to fire full antomatic, conduct this type of@amination and verbally report your

findings.

Qf( K
Discipline Leader/on-site trainer 6\\0 lzqé @6

Q0 VR

N
Section 8.%&%{1117‘1‘ EXAMINATIONS AND COMPARISONS
<

4

8.1.1. Obtain a copy of and familiarize yourself with the lab protocol for the examination of fired
bullets.

Discipline Leader/on-site trainer Date

81.2. Define what is meant by or determine the significance of the following terms or phrases as
they relate to the examination and comparison of fired bullets. Discuss with the Discipline
Leader/on-site trainer.
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(a) slippage

(b) shaving

(c) obscuration

(d) leading edge and trailing edge

(e) melting

() blow-by

(g) striation

(h) individual microscopic marks

(i) ogive

(j) bearing surface

(k) class characteristics

(1) general rifling characteristics

(m) "insufficient individual microscopic marks"
(n) cotrosion . 0®
(0) leading N
(p) "limited individual microscopic marks" %Q)

(q) "single-action" firing O

(r) "double-action" firing %\

Discipline Leader/on-site trainer

\
8.1.3. Asthey r%ner théé(am' n and comparison of fired bullets or bullet fragments, know
the imp e of and 1il®l lons of determining the following:

\OQ(a) weight
Q (b) caliber
(c) caliber type
(d) manufacturer
(e) general rifling characteristics
(f) pitch of rifling
(g) depth of rifling

Discuss with the Discipline Leader/on-site trainer.

Discipline Leadet/on-site trainer Date
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8.1.4. Familiarize yourself with the Standard Ammunition File (SAF). Know how fo search this
file manually and by use of the computer in order to determine the manufacturer of fired
bullets. Demonstrate your proficiency in using this file to the Discipline Leader/on-site
trainer.

Discipline Leadet/on-site trainer Date

8.1.5. Become familiar with the Known Specimen File (KSF). Know its location, composition,
filing system, and uses as a reference file. Discuss with the Di%jine Leadet/on-site

trainer. .
O

e
Discipline Leader/on-site trainer Date (\@\
& o
8.1.6. Familiarize yourself with the General Riﬂing%hara t1 RC) file. Know how to use
this file to compile a list of firearms in Bo-gumx.case! onstrate your proficiency in
using the GRC file to the Discipline L@e IOKD‘Q@ tr@g/

x< C)Q

@ (O
Discipli ; ite trainer \(b 6 O
pline Leader/on-site trainet %) \\Q) ate
> &

\
O X o9
8.1,7. Using ’ﬁllcts and ot@%red bullets and bullet fragments provided to you, demonstrate
you ciency in accurately determining caliber, caliber type, manufacturer, and rifling
@Q eristics of these fired bullets. Also prepare a list of firearms which could have been
ed to fire these bullets provided to you. As necessary, use the KSF, SAF, and GRC files
in conducting these examinations.

Discipline Leader/on-site trainer Date

8.1.8. Using test bullets fired from polygonal rifled barrels, demonstrate your proficiency in
accurately determining the rifling characteristics of these fired bullets. Compile a list of
firearms which could have been used to fire these bullets using the GRC file.
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Discipline Leader/on-site trainer Date

8.1.9. Become knowledgeable about the facilities in the lab for the recovery of fired test bullets.
Koow when and how to use the horizontal recovery tank and fiber box and their limitations.
Observe and assist the Discipline Leader/on-site trainer from the lab in the recovery of fired
bullets using each of these methods., Know and observe all safety rules.

Discipline Leadet/on-site trainer Date

9
©

3.1.10. Familiarize yourself with the ammunition storage areas in the l@}{now how to locate test

ammunition after correctly selecting test ammunition us%@he SAF. Discuss with the
Discipline Leader/on-site trainer the reasons for usingcsubstitute ammunition or down-

toading ammunition for test firing. Know the er procedure for down-loading
ammunition for test firing. Under supervision € %iscipline Leader/on-site trainer
prepare and fire down-loaded test ammunitio%(o Q

@)
. 0® Q\,Q Q/é&

Discipline Leadet/on-site trainer QO Qﬁat g
o &0
BEAS
8.1.11. Test fire "consecutively—;@:"' Qc% n@r microscopically compate test bullets from
nconsecutively-made', hirels. 5@ ew@ differences and similarities in the striations and

discuss with the D&@ ine er/ ife trainer.
\§ o' AV
NS
SNEN)
. &A A@
Discipline Lea@%ﬁ—site traine) Date

R
8.1.12. Using the same .22 caliber firearm, test fire two each of at least three brands of 22 LR

~ caliber ammunition, using both plated (copper and brass washed) and lead bullets. Attempt to
identify the test bullets to each other. Take appropriate photographs and notes.

Discipline Leader/on-site trainer Date

8.1.13. Using the same .357 Magnum caliber revolver, test fire two each of at least three brands of
38 special and 357 Magnum caliber ammunition, using jacketed, plated and lead bullets.
Attempt to identify the test bullets to each other. Take appropriate photographs and notes.
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Discipline Leader/on-site trainer Date

8.1.14. Using the same 9mm Luger pistol, test fire two each of at least 3 brands of 9mm
ammunition, using both jacketed and plated bullets. Attempt to identify the test bullets with
each other. Take appropriate photographs and notes.

Discipline Leader/on-site trainer Date (%)

Qs
8.1.15. Microscopically compare bullets before and%er that b ;&‘@n fired from a gun and then

the barrel of the gun was cut and the que;%nd %Qs I

QO\\\QKQ \)®
Discipline Leader/on-site trainer \(Z)\'Q) b\ooﬁgcte
° &

St two different brands of ammunition and compare

O
8.1,16. Using a .30 calib a@, te@e
the tests with oét er,.Cp d@sﬂns test with the Discipline Leadet/ on-site trainer.
AR
SEEN Q)%
'SR
Q@
O
o\

Discipliase Leader/on-site trainer Date

8.1.17. Using a .32 S & W caliber revolver, test fire two each of the following cartridges and
compare the test bullets with each other, Conduct this test with the Discipline Leader/on-
site trainer.

() .32 S & W caliber Remington with lead bullet
(b) .32 Auto caliber Remington with full metal case jacketed bullet

Discipline Leader/on-site trainer Date
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8.1.18. Test fire a representative sample of Polygonal or Hexagonal rifling profile pistols. Using
two test bullets from each pistol, make microscopic compatisons of the test bullets.
Conduct this test with the Discipline Leader/on-site trainet.

Discipline Leader/on-site trainer Date

8.1.19, Compile a list of reasons as to why builet identifications cannot be made in some cases, and
why some barrels and bullets can prectude or tend to preclude identifications. This list
should include, but not be limited to, the results of the above testing. (%)

<

Discipline Leadet/on-site trainer Date <
N\

Qs

& (?

8.1.20. Discuss the significance of identifying man{(aco?urgﬁgo ;gqus on a fired bullet from a

victim with those on unfired bullets lo intox carft from the suspect. Read the
article in the April 1985 issue of the e lab$tatot gest concerning "Manufacturing

at
Toolmark Identification on the Bas@ a Bul
AR OQ
D O
— S \\Q)
Discipline Leader/on-site trai Date
0 A
8.1.21. Discuss the @bﬁg&s&’ dqégning caliber and/or the rifling characteristics of a fired
inati

O
bullet froman exa égj bullet hole in metal.
@K

Discipl'Qd\QRder/on-site trainer Date

8.1,22. Compare test bullets with each other before and after from a barrel that has been "Stugged".

Discipline Leader/on-site trainer Date

3.2. CARTRIDGE/CARTRIDGE CASE EXAMINATIONS AND COMPARISONS

82.1. Obtain a copy of and be familiar with the lab protocol for the examination of cartridges and
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cartridge cases.

Discipline Leader/on-site trainer Date

82.2. Describe "class characteristics" as the phrase applies to markings on a cartridge or a fired
cartridge case. Determine the types of marks which can be left on a cartridge case/ cartridge
during loading/extracting and firing. Review a videotape regarding the slow motion of
firing sequences using semiautomatic firearms.

e%
Discipline Leader/on-site trainer Date O
S
)
(\é\o
Z
<<O& QQﬁ

82.3. Test fire 6 semiautomatic firearms at 1 twice, '@the test fired cartridge cases,
visually relate the markings imparted §\ e fix ar& case with the part on the firearm
which produced these markings. Q o@ﬁ&é at least two cartridges from each of
the following firearms and vis;{n re%@ e rharkings impatted to the unfired cartridges
with the part on the firearm \Kl@ produ e%@ markings.

%) \\Q)

O .©O
O LS
Discipline Leader/on—sét\b\@l‘ﬁexbo O\/ Date
O X o9 .
8.2.4. Using \ést cartridg@ases and cartridges from paragraph 2, above, microscopically
inte pare all of the markings with cach other. Include the following types of markings
zvil

i T microscopic comparisons: firing pin impression, breechface marks, chamber marks,
marks, extractor marks, ejector marks, ramp marks, and magazine marks. Photograph
the results of your comparisons.

Discipline Leader/on-site trainer Date

8.2.5. Test fire the following firearms using comparable CCI, Remington, Federal, and Winchester
ammunition of the appropriate caliber type for each firearm. Select ammunition with both
nickel and brass primers. Test fire each firearm at least twice using each brand of
ammunition. Microscopically intercompare and photograph the markings as in paragraph 3,
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above.

(a) .38 Special caliber Smith & Wesson revolver
(b) 357 Magnum caliber Smith & Wesson revolver
(c) 9mm Smith & Wesson, , pistol

(d) .22 long Rifle caliber Ruger pistol

Discipline Leadet/on-site trainer Date

82.6. Test fire a.22 Long Rifle caliber Smith and Wesson revolver, fire six .22 Long Rifle caliber
cartridges, six .22 Long caliber cartridges, and six .22 Short calib(;rzg'aidges of the same
manufacturer. Mark each cartridge to note the chamber in whichJf i¥ fired. Intercompare
and photograph the markings imparted to the fired cartridge cas@ y

S
.\0

Discipline Leader/on-site trainer Date QC: %

. AN
82.7. Discuss the possibility of compg}:l’% a% id ng reloading-type marks on
i e

cartridges/cartridge cases. Identiﬁ@ marks which may be indicative of

reloaded ammunition. Becomg\@mllia\ j ¢ réloading equipment in the lab and the
procedures used in reload'mg% id several cartridges and compare reloading-
taep:

type marks on these cartri 1{\& Q/
SIS

e \‘6 ro O\/

Discipline Leader/on—@e tr@@x\’ % Date

S

8.2.8. Dism@q}le feasibility of comparing and identifying manufacturing toolmarks on a fired

Q ge case from the scenc of a crime with cartridges which can be associated with the

spect. Identify the various types of manufacturing toolmarks which may be present on
cartridges or cartridge cases.

Discipline Leader/on-site trainer Date

82.9. Test fire a .30 Carbine caliber U.S. Carbine and compare the test cartridge cases with each
other. Compare all of the marks imparted to the fired cartridge cases. Load and exiract
cartridges from this same firearm. Note and compare all of the marks imparted to the test
cartridges.
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Discipline Leadet/on-site trainer Date
8.2.10. Read the following two articles in the October 1989 issue of the AFTE journal and discuss
them with the Discipline Leader/on-site trainer in the lab.

(a) "Firing Pin Impressions - Their Measurement and Significance”
(b) "Firing Pin Impressions - Their Relation to Hammet Fall Conditions”

Discipline Leadet/on-site trainer Date (%)

S

8.3.1. Determine what type €D ex@io %zn be conducted and what conclusions can be
reached from an exanil atio@ th wing components. Discuss this with the Discipline
Leader/on-site stl\‘&@l C.)O N/

( %9, de@%d@ndeformed
é‘f red card or @ar wads
Q ) fired plastic wads
O (d) fired shotshell casings
Q (e) unfired shotshells
(f) shot buffer material
(g) shot collar and shot cup

Discipline Leadet/on-site trainer Date

83.2. Familiarize yourself with the use of the SAF in regard to the determination of gauge and
manufacturer of fired shotshell components. Know the limitations in regard to making such
determinations. Demonstrate your proficiency in using the SAF to conduct this type of
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search to the Discipline Leader/on-site trainer.

Discipline Leader/on-site trainer Date

8.3.3. Using a shotgun, saw off a portion of the barrel. Test fire this shotgun using a Remington
shotshell with a power piston wad. Recover the test shotshell wads and make microscopic
comparisons of marks imparted to the test wads.

Discipline Leader/on-site trainer Date
9
* 0®
83.4. Test fire 4 shotguns using at least two test shotshell casi }rom each shotgun and
microscopically compare the marks imparted to these sh casings. Include in your

comparisons the following types of marks; firing pin iﬁ}I@S on, breechface marks (primer,
battery cup, and head), extractor marks, ¢jector m@, chamber marks, and any other
mechanism marks. Photograph these marks and di@@‘es the significance of identifying any
of these types of marks.

N\ %
Discipline Leader/on-site trainer QO X teo

8.3.5. Using a 12 gauge semiau@k(ti @%&@ain at least two test shotshell casings with a

representative sample 2g sl;% 1] ammunition, Use small size shot, mediums

size shot, bucksho lugé th@ _ Also recover a representative number of the fired

pellets and fire ing fiom edelvfest firing. Compare markings on these test shotshell
eéb a

casings with othet\Ex the fired components which were recovered and compare

them to u ‘@e co (6 e same type. Discuss the significance of your findings.
Qe}

~<O

Disciplh(e Leader/on-site trainer Date

83.6. Discuss in detail the procedures used in reloading shotshells and familiarize yourself with
the shotshell reloading equipment in the lab. Know how to recognize reloaded shotshells
from an examination of the shotshell casing and/or its components. Retoad shotshells using
the shotshell reloading equipment in the lab and cxamine the reloaded shotshells for
reloading-type marks.

Discipline Leader/on-site {rainer Date
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84  Successfully perform a competnacy test that includes at least one cattridge case comparison,
one bullet comparison and a shotshell or shotshell component examination and comparison.

Discipline Leader/on-site trainer Date

85  Successfully complete a mock court dealing with firearm examination.

Discipline Leadet/on-site trainer Date @
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Section 9. i 3 d

DETERMINATIONS

9.1, Demonstrate your proficiency in preparing the chemicals used in the modified Griess test
and the Sodium Rhodizonate test including the test media and the photographic paper.

Discipline Leader/on-site trainer Date

Q%

O
92.  Described in detail the chemical reactions which take place igﬁ'\ne burning of smokeless
powder, the modified Griess test and the Sodium Rhodizon@%@s .

.\0

N\
Discipline Leader/on-site trainer D@Z OQ§

e é&
93. Demonstrate your proficiency in cond ¢ }‘@ i

<
t\ 0
set out in the lab protocol manual:
(a) conventional Griess §\ \@ QQ

(b) reverse Griess tes (b,e% 6\0 O
(c) sodium rhodiz@te%@ Q
(d) Bashinsky trafisfer O &Q/
(@) blotting yghsfer Q) &
VW
N\ o AV
N O O
RN
Discipline Leangbmsite trainero Date
o
0.4, ad the article entitled "Graphical Analysis of the Shotgun/Shotshell Performance

Envelope in the Distance Determination Cases" in the AFTE Journal, October, 1989 issue.
Discuss this article with the Discipline Leader/on-site trainer.

echniques, using the techniques

Discipline Leadet/on-site trainer Date

9.5. Perform a competency test conducting "muzzle-to-garment" distance tests, with at least one
sample involving the deposition of gunshot residues and one sample involving shot
patterns.  Your examination should include note taking, microscopic and chemical
examinations, test firing to produce test patterns and accurately determining "muzzle-to-
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garment” distance.

Discipline Leadet/on-site trainer Date

9.6  Successfully complete a mock court dealing with distance testing,

Discipline Leadet/on-site trainer Date

Section 10. WWANMW
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10.1. Obtain a copy of and familiarize yourself with the lab protocol for the examination
toolmarks.

Discipline Leader/on-site trainer Date

10.2. Review your notes in reference to the section entitled "Manufacture of Modern Firearms".
Those machining methods are the basis for toolmark identification as they were for firearms
identification. However, it should be noted that in the broad definition of toolmarks
identification, certain other related types of examinations are also pe%med. Discuss your
review with the Discipline Leadet/on-site trainer. xS

6\

%Q)

Discipline Leader/on-site trainer Date ¢
& (?

10.3  Define the word "tool" and toolmatks identifi¢a org'BQl ow sense of the expression.
Also define toolmark identification in '@broadg sefse>and determine the kinds of
conclusions which may be reached in ol id@\ tion. Set these out in detail and
discuss these with the Discipline L on-site train

pline Lagibron g

x@ O OC)

Discipline Leader/on-site trainet) @)
X L
5 O
NOT O v
10.4. Discuss the méi.ﬁc Q&f@q@iﬂg submitted tools first for foreign deposits and itemize
several ty%o suc&pos@
< O
Q@
~<O

Discipline Leader/on-site trainer Date

10.5. In a case involving a toolmark examination wherein no tool is submitted, determine the
types of conclusions which can be reached. Consider such things as the type of tool, size of
tool, action employed by tool, value of toolmark for comparison purposes, and unusual tool

features. Discuss the "no tool" case with the Discipline Leadet/on-site trainer.

Discipline Leadet/on-site trainer Date
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10.6. Define the following terms as they relate to toolmark identification and give three examples
of tools or methods which could produce each category:

(a) shearing (d) scrape mark

(b) pinching (e) impression

(c) fracture (f) slicing
Discipline Leader/on-site trainer Date

10.7. Define the term "class characteristics” as it applics to toolmark idenfification. Using the
tools of methods selected as examples in the paragraph above, describe their respective

class characteristics in detail. @\Q\
Select at Jeast two tools representative of each category in paragraph 5 above from the lab.

Produce toolmarks with each tool and observe the @s characteristics of the toolmark.
Very the angle and force with which each tool is us

& N
© R&

QW

Discipline Leader/on-site trainer \\D
QO N O
\

. . @ QO O o
10.8. Using soft copper wire of a 1m§1 1/ -@h diameter, make cuts through it with the
tools which employ a sheafing; p'@ g icing action. Make test cuts in lead using the

same tools. Aftempt toCidenti e j% the copper wire as having been made by the
same tool as that ‘g?g cut tes@ . Support your results with photographs and note
any lighting ccégs{ 'ati(a)© a@o«ecessary by the color difference between copper and
lead.
SN
Fole
Discipline L@ﬁ/om-site trainer Date

Q®
10.9. Select a flat-bladed tool such as a screwdriver, and a pry bar and make marks in a piece of

copper or brass sheeting, Make the same type of marks in lead with both tools.

Microscopically compare those in the brass or copper sheeting with the test marks in the

lead, Attempt to identify the appropriate marks with the appropriate tool. Photograph your

results and comment on the difference in the quality of marks made by each tool.

Discipline Leadet/on-site frainer Date
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0.10. Using a drive pin punch, produce an impression in a piece of brass sheeting, Produce a set
of test marks in lead and intercompare these two marks. Attempt to identify these as having
been made by the same tool. Support your results by photographs.

Discipline Leader/on-site trainer Date

10.11. Using a junked doorknob and a serrated-jawed tool, have the Discipline Leader/on-site
trainer produce impressions and scrape marks like those produced by an attempt at an entry.
Devise a method of obtaining test marks in lead like those produced by the serrated-jawed
tool on the doorknob. Microscopically compare the marks on the doorknob with those on
the test material, Identify the tool with the marks on the doorknob a dyeproduce the tool-
doorknob orientation and relate each mark to its respective serratio\ he tool.

=a
Discipline Leader/on-site trainer Date %\

Q
S8
10.12. Learn the technique of reverse lighting. Qo@mg&@ ef(Qf brittle metal as from an

automobile bumper or fragment of pot met@hand ﬁ@' I %to two fragments. Attempt to
identify the two fragments as having ) be@ si ject. . Take notes and support

your results by photographs. QO \@K 0

, & ,
Discipline Leader/on-site trainen’) ’KO\\ &Q/ Date
NI

>
. O O QY. .
10.13. Obtain an ax blade'w, g&lo numerous defects. Cut a piece of seasoned wood such as
a dowel rod t nd attempt to identify the blade with the cut. Insure that
’@are consist@ ith

your test €l your "unknown" with respect to the orientation of the ax to
the and the direction of the grain. Support your results with sketches and
5»{ aphs.

Discipline Leader/on-site trainer Date

10.14. Obtain a section of large-diameter telephone cable and cut it with the ax used above and
study the effects of a slicing action on a multi-stranded cable. Note the quality and extent of
microscopic marks of each strand and comment on the problems involved in identifications
of this sort. Photograph the sliced end of the cable.
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.

Discipline Leader/on-site trainer Date

10.15. Discuss the fact that generally saws, files, and abrasive tools are not identifiable with the
marks they produce. Cile any exceptions to this rule.

Discipline Leadet/on-site trainer Date

10.16. Obtain a used tire and make cuts and stabs into the sidewall with a fixed blade knife.
Attempt to make comparisons of the toolmarks produced by the knife. Support your results
with photographs and notes. Discuss how the resuits of your examinations might be altered
if the knife had been sharpened after making the questioned cuts the knife had been
used for an extended period of time after making the initial ques{id}ed cuts.

%Q
L
Discipline Leader/on-site trainer Date @Q

TR GG |
10.17. Investigate pressure/contact examination @n regard-to fs which may have been in
contact with each other for an extendébé%ne. Q@sea veral cases of this type and set
these out in your notes. N\
2 &8 P
SN

.

Discipline Leader/on-site traine AN
NINKA
| 7 oY A | .
10.18. Discuss and 0% h@‘@ng of casts of toolmarks. Also discuss the potential of
f phetogr

such casts a a one in making toolmarks identifications.

N
%)
Discipliée\ﬁzﬁler/on-site {rainer Date

10.19 Successfully perform a toolmark competency test.

Discipline Leader/on-site trainer Date

10.20 Successfully complete a mock court dealing with toolmark examination.
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€

Discipline Leader/on-site trainer Date

N\
& g%o
Section 11,
%

R
11.1 @&i the Handbook of Methods for the Restoration of Obliterated Serial Numbers by
Tretow. Be prepared to discuss the theory of number restoration.

on-site trainer Date

112  Sketch the entire stressed area above and below the indentation of a stamped item and
depict what remains when the indented area is removed.
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on-site trainer Date

113 Make a list of the various methods used to mark items by private industry. This list should
include but not be restricted to: casting, stamping, dot matrix, laser and electrical discharge
machining,

(a) Discuss with the Discipline Leader/on-site trainer the effect cach of these marking
techniques has on the subsurface of the marked area,

(b) Discuss with the Discipline Ieadet/on-site trainer how the marking methods used can
directly affect the ability of the examiner to restore any obliterated marldngs and why.

<
Ny
o
S
.\0

on-site trainer Date (N

11.4  Define in your notebook the term "plastic def 106&%16&\1

Q\,((/é

- O %)
___ Q&
on-sife {rainer ") \Q\' 6®

11.5 Briefly discuss in your nﬁ&k he @clpiine Leader/on-site frainer the difference
between cold rolled steel@ cas@n /@l

X & &
30 &
O O AV
N 070

SN

(\% O
N

on-site trainerQQ Date

O
11.6 s%uss with the Discipline Leader/on-site trainer the effect that the following types of
alterations will have on the subsurface of the marked item and how it will impact on the
results of the examiner,

(a) grinding

(b) restamping

(c} pinging

(d) gouging

(e) drilling

(f) welding

(g) filing .

(h) combinations of the above
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11.7 Determine the telitale signs that can be left by the various alteration methods. Discuss how
these signs will determine your specific approach to the restoration attempt,

on-gite trainer Date

11.8 Discuss with the Discipline Leadet/on-site trainer the different types of lighting (e.g,
incandescent and fluorescent) and how they can improve or enhance the restoration results,
Be prepared to explain how the angle of incidence of these lighting techniques might vary
the results.

9
e 4

i s——e?
on-site trainer Date
.\()
11.9 Discuss the various methods of surface preparation sqéR as sanding and polishing and how

they will affect the results in the restoration attengm Q
X @

&

o
& o

on-site trainer %\(b 6 ate

11.10 Determine the chemib@\%acﬁ@ hg’t&kes place when etching is done and place in your
notebook the app @(ﬁte c@ica\/ ulations for the general reactions of acid with steel
O

and aluminum, s\
N Q)G*)
O

)
O
o -
on-site trai{@\e Date

11.11 Determine whether the reaction rate for the stressed area is faster or slower than the etching
rate of the rest of the surface and why.

on-site trainer Date

11.12 Determine the specialized equipment that might be used in number restoration and discuss
these with the Discipline Leader/on-site trainer.
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on-site trainer Date

11.13 Determine the various ways photography can be utilized to document the process of serial
number restoration. Also discuss its limitations.

on-site frainer Date

11.14 Research the various kinds of magnifying and eshancing equipment used for number
restoration and explain when and why each would be used.

9
<
.\0

S

on-site trainer Date

s

R K
11.15 Become familiar with the following chemicgls: C)
IR

() CuNHACI Qo\\ O 0@
b)CuCl2 o 6@ O
(c) NaOH ,5\. G\ O

(d) Hel B\
(e) HNO3 o O\\®

O A
KCN \
80480 O&O\(’O

(h) Aquk Regia O

OH s& \5(\ ng

(PEeC13 @)
202

OQ?Taﬂaﬂc acid

Q\ (m) Ammonium Persulfate

on-site trainer Date

11.16 Obtain the proper safety equipment (e.g, cyewear, masks, gloves, and lab coats) before
attempting any chemical restorations. Review the chemical hygiene policies to insure proper safety
precautions are used.
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on-site trainer Date

11.17 Define and place in your notebook these common chemical terms:
(a) Frys Reagent
(b) Arais Reagent
(¢) Hydrofluoric acid
(d) Turner’s Reagent
(e) Davis’ Reagent

T 9
on-site trainer Date , . 0@

N
S
i1.18 Become knowledgeable of the numbering systems and m@ds used by various firearms

manufacturers including but not limited to Colt, Rug%\CSmlth & Wesson, US Repeating
Arms (Winchester) and Remington. (\

& %\ §:$
on-site trainer \\
Q° N)

firearms: %\,

W
(a) Colt pistol \(\ O Q//&
) Srmth SS0O ol@/
(©) RG 1 ol @
(d) Ru@ $s
me/mc el liber auto-loading pistol
@ hotgun alloy receiver
Q) } shotgun case hardened receiver
Q\ (h) Winchester rifle

on-site {rainer Date

11.20 Obtain several sample serial numbers from the Discipline Leader/on-site trainer; alter the
serial numbers using different methods and then attempt to restore them. Prepare notes and
photographs to substantiate your conclusions and results.
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on-site trainer Date

11.21 Be prepared to discuss with the Discipline Leader/on-site trainer the methods used and
lessons learned duting the restoration process.

on-site trainer ‘ Date

11,2, Obtain several picces of aluminum that have had stamped numbers removed. Attempt to
restore these numbers using various techniques. FPrepare notes @d photographs to
substantiate your conclusions and results,

\
N

%6

on-sife trainer Date (\%

11.23 Discuss with the Discipline Leader/on-site <S r cﬁdtheéébination of brief application
of CuNH4C12 followed by normal Na@apph horten the processing time on
aluminum.

on-site trainer < ﬁ

11.24 Discuss with the [mé% er ogeite trainer why alternating INO3 and HCI can work
c lat

so well on chlorgk ni earms.

S O
on-site traln%Q' Date

<

11.25 Research the effect of electricity on the reaction time of the different chemical techniques
you have learned. Conduct restorations using this method.

on-site trainer Date

11.26 Successfully complete a serial number restoration competency test.
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11.27 Successfully complete mock court dealing with serial number restoration.

Discipline Leader/on-site trainer Date

9
* 0®
Section 12 Testimony Training )

N
)
12.1 Courtroom Decornm %
Discuss appropriate eye contact, gestures, voice volut;@) and approach for visual aides

during testimony. @{\
Describe proper attire for courtroom appearaQ@K C)OQz&
<
§¢ Sé\ S(/
on-site trainer Q xDa
S S Otb
122 QO

Discuss the ramiﬁcationgy adu%@ v, %r ell Dow Pharmaceutical and Frye v, United

States. (5(\ \$ Q’/&
N
Discuss the fa &ghat@p a@é a scientific testing procedure to be established as

relisble. O \5(\ (%)
S

on-site trainsQ Date
<

Sectiong co-signed cases

13.1 Complete cosigned cases (if the analyst is only being certified in one area the cosigned cases
will be in that area, if the analyst is being certified in all areas the cosigned cases will be
comprehensive of all areas). The on site trainer will determine when this is completed based on
analysts ability to work independently and the types of cases completed.
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Discipline Leader/on-site trainer Date

Basic References:
Policies and procedure manuals for the laboratory
Manufacturers procedure and operation manuals
"AFTE Glossary" AFTE Standardization Committee
"Basic Firearms/Toolmarks Course" California Department of Justice
"Cartridges of the World" BARNES @@
"Encyclopedia of Modern Firearms, Parts and Assembly, Vol 1." g&%\VNELL
“Firearms and Ammunition Fact Book” NRA STAFF %@
"Firearms Identification” Vol, I, MATHEWS (\%\
"Firearms Investigation, Identification and Ew@@e" & R, JURY, and WELLER

"Gun Digest Book of Exploded Fu‘eaimigb%n @

"Gunshot Wounds" DIMATIO

“Handbook of Firearms and%&tlc A&
"Handbook of Forens&é@nce;\ﬁhl &Q/
% &

"Handbook of M@Qs fotﬁa R@\ﬁtmn of Obliterated Serial Numbers" TREPTOW
"Handgun Q&ShoulagA&ssembly" NRA
"Hat 6@%0@)001{" HATCHER
gstory and Development of Small Arms Ammunition, Vol. 1-3, HOYEM
"Hodgdon's Reloading Data Manual" HODGDON POWDER CO.
"Hornaday Handbook of Cartridge Reloading” HORNADAY STAFF
"Introduction to Tool Marks, Firearms, and the Striagraph" DAVIS
"Identification of Firearms and Forensic Ballistics" BURRARD

"Machine Shop Practice Vol 1 & 2" K. H. MOLTRECHT

Page 46 of 47 Revision 01
Effective: 5/9/07
Issuing Authority: Quality Manager



"Military Small Arms of the Twentieth Century” HOGG and WEEKS
“NRA Firearms Source Book” BUSSARD & WORMLEY

"NRA Guidebook to Shoulder Arms" NRA STAFF

“Silencer History and Performance” PAULSON

"Small Arms of the World" W.H.B. Smith

"Speer Reloading Manual" SPEER STAFF

*"The Book of Rifles” SMITH & SMITH

9
"The Identification of Firearms and Forensic Ballistics" BURRAER\OQ
“The Illustrated Encyclopedia of Handguns” ZHUK %Q
O
"The Microscope A Practical Guide", G. H. NEEDH >
@ S
N\
«° QOQ &
. C)Q) X Q/%
N %)
S &
S e
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%) N\ &
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&b N\
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