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I. INTRACUCTION

The criminal Justice system i regeiring an increaged nse of
phyvaical evidence and sxpert testimeny regarding the information
cbtained from its examination. Tt 1s no longer suffilcient faor
an officer to determine that a crime has been committed and to
gimply identify and arrest a suespect. The afficeyr mnust he able
to demeonstrate the circumatances invalved in the incident by
utilizing physical avidence from the individuals invelved and
the aprime scens to support the eriminal chargas.

it 1z therafare, incumbent upoan the prafessicnal pelice officer
to make intelligent, effective goe of the crime laboratery as an
lpnvestigative aid. Accoordingly, with the courts placing greatery
enphasis than ever on physical evidence, the chain of custedy
gnd the integrity of the evidence i3 being carefully examined
and aften challenged. The Ilmpartance then of proper metheds in
collecting, marking and preserving evidence cannot he
overenphasized.

The intent of thiz maoual is twefold:

1. To inform the investlgater as to what the Crime Labaratory
is aquipped to do for him.

2. Tp outline what iz expected and required of him in tha
proper collection, preservation and submission of avidencs
for amalysis to the laboratory.




CRIMINALISTICS

Criminalistice iz that profession and scientific discipline
directed to the recogniticn, identification,
individualisation,and evalustion of physical evidence by
application of the nataral sci=znceRr in law-science matters.

LATEMT FEINT EXAMINATION:

Latent print axamination involvee the detection, collestion
and esmparizon of fingerprinte from a crimea =scene or physical
evidense te known individuals.

"Latent" rafers to hiddeth which relatss to hon visible
Eingerprints laft at erime scenas. These fingarprints ars
located and developed by specialists utllizing a wvariety of
phiysical, chemical, ar instrumental netheds.

PHYSTLAL EYIDENCE:

The term ohy=lcal evidence involvesz any physical entity that can
furnish some degres of proof or disproof. FPhysical evidence may
he uweed ta estabklich &n element of a crime such as the presence
of an accelerant at the point of origin of a flre in a Ruspected
arzan. IfE can link the criminal to the crime scene by the vari-
cus tranafers of substances betWeen the twe, The lakoratory
findings from the analy=is of physical evidence can often ba
used to induce a confession, exonerate the innccent, check an
aliki and provide investigative leads that may well change the
entire direction of the invastigatien.




IL. LABCEATORY STAFF AND FACILITIES

the Phoenix Police Department Crime Detection Lakoratory is
logated in the kbasement of the Pabliec Safety Building, 820 West
Washingten, Pheenix, Arizona.

The lahoratory is staffed by a Director, who is also a
Crininalist, a Criminallst Suparvisor, three Criminalist ITI's,
thrae Criminalizt IT's, and six Criminalist T'a, a Laboratory
Technizian, & Pollce fide, a seoretary and a ¢clerk typist. All
criminmlists have a Bachelor of Science degree in chemlistry with
post graduste work in the forensic scisences and analytical
technigques.

The latent Print Secticn of the lakoratory is staffed by a
section supervisocr, three shift Superviszers and thirteen TLatent
Print Examiners. There are eleven Evidence Techniciens. &All
the Latept Print Examiners have cquallfled as "eypert witnessss"
in fingerprint identificaticn.




IIT. FUNCTION AND SERVICES

The primaly role of the drime labaratery 1z te develop
information from physical evidence collected by the inves-
tigatoer and to provide asplstance in the examination and
dosumantaticn of the ecrime sgene.

BERVICES:

The servicaesz of the labarateory are genarally enly availabkle to
wificers of the Fhosnix Police Dapartment.

putside agenaies must request the leborateory's assistance
threngh the Chief of Police. Deputy County Attorneys wha wish
certain tests mada must first discuss the natter with the
invastigating officer.

FOHACTICNS OF THE LARAORATAORY

1. At present, the Prsenix Pollece Pepartwent Crime Detection
Laboratory conducts chemical, microscopic and instrumental
axaminatieons te identlfy, compare and Iinterprat pearly all
types of phyeical evidence., The Latent Print Section of
the laboratory provides crime scene support in the areas of
photography and fingerprint processing. Handwriting and
clgnaturea comparisons ars not processed by the labaratory
at thiz time.

2., A compreherzive blood alashol testing and training program
iz earried out by the laboratory.




The labaratoary may provide oriminaliestrs for field
assistanes 1in the inwvestigation of majer crime=s at the
requiecst of a command officer when it becomes apparent that
apacial knewledge la needed for the proper investigatilen of
the case.

A1l af rthe arinminxlists and Latent Print Examiners ara
fqualified to give expart testimony befora the courts when
subpoenaed to deo so, although undar the new Rules of
Criminal Pracedurs (Sapt. 1, 1973) the lakoratery report
will ke introduced as evidence at preliminary hearings and
kefore the grand Jjury.

The laboratory iz freguently called upon by the County
Attorney and ity Prosecuior's Qffice to prepare and
presant scientific evidence at tha rime af trial.

Instructional classes are availsble for officers and
gdetectives on a variery af toples. Specialty classas to
mest particular needa can be developed. Some of the slazms
topics are:

A. Drug Sorasening

B. Hit and Run Evidencs

€. Latent Fingerorint Evidance

D. PFirearms Evidence

E. Gunshoct Residucs

F. SZerial Humber Hestoration

G. Breath Alcohel Testing (GCI, ets,)
H. EBilslagical Evidapse




1V, GEHERAL INSTRUCTICHS FOR
COLLECTTION ath FRESERVATICN OF PHYSICAT EVYIDENCE

THEORY

The

development of physical evidence can ba sutlined az follaws:

Racognizing ohvioue and potential phy=zicel evidencsa.
Gathering or coellecting the avidencge.

Correctly marking and packaging evidence.

Preventing contaminaticen or alteration of the evidence.
Maintalning the continuity of the custodial chailn.

Fallure to cbeesrve any one of theee steps may raln your

investigaticn or reander any Laboratory findings uselecza.

SUGGESTED PREOCEDIRE!

Cemure and alasr tha sdens - Acdtess o the sdane ghouyld

bha restrictad to essentia] personnel recuired for lifa-
gaving measures (parapedics} oxr orimée acene processing
(detastives, medical examiners). All others, including
offlcera and supervisors not aseigned a epecific function,
mist ke sxcluded if possikle to aveld contamination or
alteration of the scena or the loasz of valuable informa-
tion, HNHe ltems of evidence, including firearms, ahould
be handled until they can be evaluated. If a suspect is
already in custody, it ie of paramcunt Importance that he
e kept well clear of the drine scene,
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Evotematic Sparch of Zoene = dpe, or gt the mo=t two

ofFf] nld onllae e evid . Any mther
wfficars assisting in the =earch mersly point out poten-
tial evidance for subsaquent esllestion by the officer with
that ragponsibility. HNetes should be taken as to the date
apd tims, conditlen, position, and dascriptlen aof each itenm
collacted,

Mhotegraphs = Any necessary photographs should he taken
prior to remcval of pessikle evidence. rhotographs must
acourately reflect tha scens or apecific evidence,

Marking Evidence - I'f an object can be marked, by all
means mark 1ty and when tts s8ize permlts, mark it in suach
a way that it bkecomes unigue to the particular casa. As an

exampla, your Iinitials, serial number and a DR pumber ¢an
easily be written con 2 hand-rolled clgarette with a fiber
or hall paint pen. Remembery, Lf Iin court a year or moro
later, you cannot relate the exhibit to thi= partionlar
affonse baing tried; it will not ba admirted into ayi-
dence. Evidencs tage and adhesive lahels may aleo ke

nsed to mark evidensa when apprepriate to uge,

Ttems whose very natore or siza pragludas theix being
marked should be placed in & small vial or anvelope,
sealed, and the wial eor anvelape marked acoordingly.

Marking Containegs - Appropriate containers ranging from
large plastic bags to small pill wials and cain envelopes
sheuld ba chozen for the packaging af any phyaieal evidence
sollactad. The conbainers must pgt allew lese er contami-
natian ¢f the evidence., Once the evidence ias in a suitable




container, it should bka ssaled and the seal initialed and
dated. The infermation written on the envelope or
container should include:

A. DR number

E. Date and time callastead

C, Location found

. Euspect's nama

E. Officer's nam= and 87N

F. Chargas

@. Dispeozition of the evidence
H. Date arnd tima of transfer

Multiple items should be [temized and the item nunbers
placed on the envelope or contalner.

Further soggestions for evidence collectlon and packaging
will ke offered In pubsequent portiona of this mannoal.

—————

-
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Figure 1. = Fhysical Evidence
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V. CRIME ECENE PROCESSTHG AND RECOHSTRUCTIODN

A critical element in the investigatfon of any crime is the
collection of physical evidence, Eyewltness accounts are not
always reliahle and many times the victine, as well asr thea
suspects, glive hiased accounts of wWhat occurred, Freguently,
there is only ang survivor and one story available., Tt is the
phy=sical evidence which is u=ed to resplve any conflicts.

The prosesutors often insist that the inveztigators have
physical avidence supporting the charges and linking tha sye-
pest 5 the victlm ar arime scena bafeors they will file theo
case. ‘The trial courts are requiring that the case be supperted
by physical evidence which has at its feundatiopn =eleaptific
principles relating te provable Lactes, If zll the physical
evidance has not besn cellaected or preserved properly:, it has
oeen found to ke reversible error and convictions have bean
overturned by the appellate courts. All thaesa factoars make 1L
ecsential that the crime zcene ba completely and properly
inveatigated and That all the physlcal avidence be collacted,
evaluated and ore=zarved.

The majerity of ¢rimé scene procsseling is the responsibility of
the cfficers and detechtives. Tha Latent Print Section of the
laberatery providas fingerprint and photegraphie suppert while
the rriminalistz will ssientifically axamine the physical evi-
dencs cellested. In certain cirsumstances, the crlminalists
are available orn gall-out for active corime scene suppect. The
pificers are responslble for the documentatien, collection and
preservation of the phy=sical evidence. The laboratory staitt
will assist and provida techhnical support.

- ]l -




CEIME SCEWNE PROCESSTING!

2 trime scene gonsists of the lepation of cocurrence, any means
of transpeort of a victim, any secondary locatlonz (graves, domp
sites, etc.) and the wvictim (him 9r herself). The purpose of
examining a crime scene is fourfold:

1. Yo arova or disprove that a crime ocorrred.

2. 7To collect phaysical evidence linking a suspect{s} to the
vicktim or crime scene gr to link the wvicktim and for suspecht
to a primary or sscondary crime scane.

3. To =allect physiscal evidence wnich will help recanstruct
the crircumatatnces invalved in the incldept.

4. To provide investigative lesds which can result in
irfermation on the victim and suspect(s).

The warious technigques for crime ascene processing are determined
by the nature of the orime and the locatien of the erine scene.
These technigues are covered in various texts and in in-service
and en-the~jalk training. The investlgating cfficer sheould
conzider & numbar of eriteria relating to physical avidence
while axamining a crime scana.

1. Anything that iz present in a crine scene can ba physical
evidence. Heot all physical evidence Is readily wizible
{latent fingerprints, sheoe prints, trace evidencs, ebte.).

2. Minipum disturhance to the =cene by non essantial
per=onnel is critical. They can remove, alter, destroy
or add physical evidence to the scene.

1. The hest means hy which to saoure a orime seens or item of
evidence is to reptricet agcess and aveid disturbance of the
area. Limlted entry into a soene is assential as well as
minimim manipulation af ltem=.

- 1F -
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Recogmition of something as physical evidence is a major
facteor in <rlme scene processing. Ewxperlence and training
1s important.

Cepounentation bBY measuremants, notes and photography 1s
Neres8ary.

No item of evidence should be handied until ite position
in the scena, positions of any mechanieal devices {on-off
ewitches, zafetiss, hammersa, ete.} and pessible traca
gvidenss has been evaluatad and documented.

Collest 41l items of evidence. When in doubs, collect.
Thede items 2an ke sorted out later. The invastigatoer
normally has cne chance Yo progess the crime scana.

All itemz of physical evidence must ba collected and
pregerved in such a manner az to:

A. Avoid alteration, damage or less of information
B. Prevent contamination {trace evidence)
C. Prevent spuilage/decomprsition (biological eamples)

Hon removable physical evidence muet he
collected/dooumented in some othar fashion:

A. TPhotodraphy (close-up, specializad lighting, ete.)
B. Casts [(toolmarks)

€. Lifte [(latent fingerprints, shoe printsz}

The relationship of the phy=ical evidenca to the orims
scena and clrcomstances of the crime nyst be explainable.
Non explainabkle or cvarlookad phy=ical evidenca can result
in a different interpretatien of the crime acene,

C I




CRIME SCENE RESOUITRUCTION:

Crime goane raconstruckion is the evaluation of the caose as a
whele and the hypothetleal recrsation of what oocurred during
the incident. These conclusioit ar2 the hasis of any criminal
charyes and wust ke supported by factuwal avidence. Physical
evidence is considerad to be the least biazed and most ebjective
source of provable Facts.

The investigator hes to review all aspects of the case and
develop a theary az ta haw the orime wag coomltted and how the
sispect was involved. He/she needs to utilies the physical
evidence and results <f the ¢rime zgene proceasing ta confiom
or captradliet interview stataments, demonstrete the events of
the crime and connect the suspect with the crime scene apdsoar
victim. There must ke a clope interaction ketwesn the Crime
Laboratory and the investigator in order to properly interpret
the z2ailentific analyzis of the evidence in the context of the
case,

Each crime and crime Scene ig wnigque and will invelve varioug
types of physical evidence encountered in different configu-
rations. Tha following are Zome examples of Crime laboratory
tachnicel support vhich can assist in crime scene
reconstruction:

l. Photographic documentation of the srime acane and the
phyaical evidense,

2. PFirearm distonce determinatlioeng by gupshot resjidusd, powder
tattooing or shot-shell pellet patterns.

3., Entrance/exit bullet-hole detarmination, bullet trajectory.

4, Identification and typlng of bislogical stalns (hlaed,
semen)] . Blood splatter pattern analyels.

- 14 -



E. Firearm function testing and trace evidence on firearms
(blood, fibars, aEc.).

6. Traca svidence evaluation on bullets, weapons, oblects from
o ima soana.

Figura 2. = Marijuana Leaf




WI. MARIJUAWA, FARCOTICS AND DANGERAOUZ DRUGS

MARTIULEA = EOTAMICADL DESCRIPTION:

Cannabis sativa L. = The plant i= a herbaceous annual that
exlizts in two sexes, both of which contaln the astiva resin.
The gensral appearance of marijuana, particular]y the seeds, to
A trained obzerver is often sufficlient to eztablish prchable
cause. Tha growing plant can ke idantified by the character-
istie lesaf atructure. MNarldvana iz mostliy eold by the plastic
candwioch bag (beggie) and is commonly used in the form of
hand=-rolled cigarettes ar (n pipe=. Alligater olips and home-
made devices for helding marijuana cigarettae butts called
Heoaches" are fregquently found in the possessien of marijuana
nzers. Theze should ke impounded as asseciative evidenca, but
packaged serarately from the items requlring snalysls.

HARCOTICS:

A complete desgriptleon of the narcoticg ean ke found in A.R.S.
13=3401. Under normal circunstances anly, two of these ara
likely to be encountered by tha officer:

1. erpin - Chamically, heroln ia diacetylmorphine and is
prepared synthetically from morphine in ¢clandestine
lakoratories in Europs, A=ia, and Latin America. In the
zouthwestern United States, its origin is usually Mexico.

THe commer farm foond in the Fhoasiy ares is a Aark Brown

ta black gummy solid knpown as "tart or Yepotsis rellv

nerein. It is ordinarily wrapped in small secstions of

- & =




plastic bag nmaterial and a single dosage unit is appraximately
the slze of two matech heads, TFapers (ar small envelopes) of
white Asiatic heroin have alsce been rarsely encovpntered in
Phoenix. Sinca heroin is a drug of Injectlen, a suyspect should
he ssarched for needlas, syringes, sooted spoons (or bottle
caps] and nesedle merks. A figld test (Marquls] can he ¢onducted
o suspected samples to astablish probable cause to belisve that
the =ample 1= heroin.

2. Codmaine - Cogajine is found in twae forms: coocalne hydro-
shloride (for inhaling [snarting} and injection) and
cooaine free base (known as "crackn, for smokingl. Cecaine
hydroghleride iz ordinarily found as a white to yallawish-
white powder that often has a Iunstrous or pearly appsar-
anaa, It 1z packaged in viale, small envelopes, or plastic
bags. Commor paraphernalia inalude anorter tubes,
ayringes, dookers, scalss, eate, Cosaine free base takes
the form of white fo vellowish-white, irregularly shaped
Eragmentes ("rocks"} usually akout 378 of an inch in
diameter, but can bhe larger or smaller. The most commen
packaging iz in plastic bags. The most common parapher-
nalia is the crack pipe; a sooked glase tube with a wira
mesh filter. Both forms of cocaine can ke teated with
the Scott reagenkt.

DANCEROLTS [RIGS

A.R.5. 13-23401 lists approXimately 100 drugs which are
zlaesified as dangerous kbecause of thelr potential for abuse
ag a resalt of their hallucinagents, stipnlant, or deprassant
action on the gentral narvous =ystem. Only four of these are
agmmanly encounterad: mpethamphetamine, lysergic acid diethyl-
amida {ISB}, phencyclidine (PCP), and psileocybin mushrasoms,

3. Methamphetawine — This drug i= a stimulant snd i= knewn
in two forms: white to yellowish-white powder or chunks

- 17 -




{n2> pearly appearance) and in clear corystalline chips.
The first form (Yorank", "speed"] le used for inhaling
renoreing] or injection.

The secand form (Yice"] is preferred for smaking. The
packaging and paraphernalia is very similar teo that for
cocalne, Beth forms can ba tested with the Marouis
reaagaenkt.

I8 = This hallucinogenic drug nocmally comes in tahlet or
emall dacocrative paper sduares ["bloktter acid") form. The
tahlets ars very cmall (approximately 178 lnch in diameter)
and can be any coloar. The "bilotter acid" form is LD
deposited on paper that has been perforatad to be tern inte
emall (l/4 inch) sgquares. It usually has same typa of &
design printed on the papar.

PP = This drug iz an halluclpnogen that is usually
encountered in the form of a2 krown paper cigarette {often
foll wrapped) called a "Sherm." The cigarstte has been
dipped into a solution of PCP/ether in order to dapozit the

drog on it. PCPF in this form has a disagreeablea organlieo
odor.,

Psilocybin Mashropms = Thiz plant has two hallocinogenica
drugs; peilecybhin and psilocyn. The nushrooms are ueually
dried and have a bluish discoloration on the stem. They
are often packagaed in plastic bage. Tha ctreaat hame s
"Magle Mushracms. "

- 18 =



WIL. PREGCRIFTICN DHLY DRUGS

PRESCEIPTION DONIAY DRIIGES:

A.R.5. 13-3401 hagieally limits the possession of prescription
ahly drugs to persons vho have a valid prescription for the
particular drug. Preseripbion drvas are pot enumerated under
12-3401 a3 they were in the narcotic and dangereus drug

secticns.

The determining factors are;

L.
2
2

The item is availekle by prescription anly {(law).

The person dees not have a prescoriptlion for them {lew).
A potentiel for abusa exists fer thie particular
preparation.

generally, prescriptlen drugs with CHE activity such as
tranguilizers, mood slavaters and anti-seizure and anti-
depressant druegs area the types of prescription drugs on
which these types of capes are nada.

Pield tests are net avallable far these drugs and initial
identificatlen is most often through use of the P.D.R. ar
personal exdperience and training.

DRUG EVIDENCE PACHAGING!

Suggestions for marking and packaging drogs:

Packagez of lerpin, cocaine, marijuana, methamphetamins, ete.
can all be marked with the offlcexr's initials, 8/N, and date or

- 18 -




Lk number. MNon-porous surfaces (plastic, glass, etce.} oan he
marked by placing wape on tha item and marking on the tape, Dp
not uEe fibaer tip pens on thesa surfaces. Marijuana cigaretts,
cigarette butts and taklets also can be inlitialed. If a wvial of
tablets 15 seized, 4 few of the takblets sheoweld he marked before
cealing the container. Sometimes it may be necescary ta place a
small place of tape over the ends of 3 hand-rolled cigaretts or
the flap of a "paper" to prevent loss of tha content=. Do nok
ancase the entire irewm in tape. Onse maryked and secured againet
lezzs of contents, =seal the item in a suitahle evidencs envelope
for transfer te the laboratory ar plasement in the labarabary

locker systemn in the hbasenent of the Prlice and Fuklic Safety
building [FPFSH).

smzll amounts of narcobtlecs/drugs in non-arrest sitnations
can ke impoundsd at the precincts for submission to tha Crime

Labaratory. The appropriate paparwork must pocompany the
ayldence.

Figure 3. - "Crack" Cocalpe
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VIII. TOXICOQLOGY

Toxicelogy axaminations conducted by the labhoratory are directad
primarily tsward the meazunrensnt of alcchal concentrations in
bloed senples. HNeo postmortenm analyeis of body fluids or organs
are made by the laboratory as this is within tha jurisdict]len of
the medical examiner and hi= laboratery. Samples of suspected
polsons, food or heverages alleged to ke poisoned, blood alochel
specimens for DL.W.I. suspects and toxic vapor {glue=, pzalnt and
solvant) =niffing are all examples of the typas of analysis that
ara considered 1rn toricolooy.

COLLECTEAN OF TOXTCOLOETCAT, EVIDENCE®

i. PBlopd Alcohol Specimens = When hezpital per=sonnel are
Arawing a bleod sample from a D.W.I. =zua=zpect for thair cun

uze, they must provide a sample to the polics officer
prasent feor alochel Analysis. Tha officer should ragquest
that they use a vacutriner tuke with an anticeagulant (oray
stopper), or provide a blood alcohol collectlien kit. The
ailcohel concentration of an improperly callecsted {clotted)
klood samples can only be approximated. Also ipnglist that a
nonalechelic antiseptic be used for the pre-puncture
Ewaﬁhing+ Briefing stations are supplied with a completely
self~contalned bload alcohel colleaction kit that may be
provided for uze by a persen gualified to draw blood.

Blood samples collected with thesa kits should be labeled,
marked, sesaled and placed in one of the labsratory lockers
at Poclica Proparty, along with a Request For Analysis and
Frapexty Invelice, Samples ¢ollected during the weekday
should ba brought directly to the laboratapy.

= ] =



Toxie Vapsr - The svidance In glue and paint sniffing
casas requires epecial peckaging to pravent losze af
yapora. T'he presance of thase toxic vapors la essential
to tha prosscutisn of "Vapoer-Relaa=lng Suhstance! cazes,

Glazs jars with screw-on tops are the preferred containers
for paint or glue-soakad rags. Any containsr ussd must he
alr tight and impervicus to vapors,

Faper sacks and plastic bags are not suiltable for
preserving this type of evidence. If a partlally used
glags fasd jar iz all that i= avajilable, wash 1t oot and
use it. Spap residdes or wakter in the jar will net affect
the zolvent vapors.

Poizaped Foods o Bevepages — Thase matarials should ba
packagad to prevent sample losg and contamination then
gupnitted to the leboratory az cuickliy a= possible. IFf the
laboratory is to be of assicgtance, Lt will be necessary for
the officer t¢ gather all pozsikble pertinent informatlon
from tha victim and the victim's dector concarning sympioms
and poseible poieens for whiek to search.

In the absanoe of any such investigative affort by the
arfleer, the laboratary will embhark upoan a non-spedlifis
gearch for mammalian pniscns: Findings in these instances
will vanally ke that the presence o absence ¢f mammalian

poizons was shown. Neo [urthar tezts are conducted at this
tima.
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IX. ELOCD S5TAINS

Elaod stains or Emears are often found in arimes of violenoe,

either an weapons or clothing, or daposited at the crime scene
itselr,

Wet and dried blood stajins can be typed if sufficlent guantity
ie presant and if not decompaged by putrefaction, heating,
axposure toe sunlight or sltered by other substances. In tha
abpenee of these problems, 2 complete bBlaod analyais through
typing in a runker of gystems <an ke sarried out on a stain the
gize af sapne gouare inch and sbill leave a pertlon af the stain
for courtroom presentation. Etaing or smears smaller than these
are =%ill af value =ince the initial testing for the ideptiflca-
tion klood and species grigin (husan or anlmaly can uewally he
garriad cut s well as some of the other typing procedureas.

1. Tha Shape of Blogd Staing - The shape of klood stains or
splatters can ba useful in determining directien of move-
ment and approXimate helight from which they have fallen.
tvarall and scale photographs of the 3ztains shounld ke taken
if such Information is deairad. This can be very Important
in reconstrusticn of the crime =gens,

2. Wekt Plood Stains ~ Movable obiects bearing fluid blood
gtainsg should ba delivered to the laboratory immadiatealy,
if pogsible. If the object is net movakle, a portion of
the blogod should ke zcllected in a vacutainar tube of the

typa that ls pre=-treated wilth a preservative anticoagulant
([porple top tuke with EDTA) .
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IT the wet blood cannet immediately ke brought to the
laboratary or collested in a vaoutainer tube,; then the
stain must ke allowed tp alrzr drey. Garments should he hung
in a low humidity, wventilated xoom oot of direct sunlight,
There is a4 EIB drying room located in the hasement of the
Police and Puklic Safety Building lpocated at 820 Wept
Washington. bDnce the stains are dry, mark the ltem feor
identification purpeses and seal 1t in a large envelape,
paper bag or hox. Do ngt upe plastlie hags for blopd-
stained evidence. DPackage each item, staited or unstained,
goparately. Minimize handling in order to preserve any
trace avidaneca,

Blood ztains ara pialegical evidence and cara must he
taken ta avoid untecessary eyposure Bo a bislagioal
hazard. FPropelr precautions are recaumahded in hanpdling
and packaging any hiclegical evidente., Biohazard kits
wlth protactlve equipment {gloves, etc.) are availeble.

Dry Blopd Stajpng - Collestible items should be marked and
indlvidually packaged in a =sultabls porous container other
than a plastio badg.

Staine on large, solid objects must ke soraped or lifted
with & clgan razer blade, scalpel or knife and transferred
e 4 small vial or folded plece of paper. Commercial
ervalopes ate oot suitabkle for loose dried bliood samples.
The blade must be cleaned and dried betwean samples to
prevent cropgs cophaminatien. Also collect a sample of the
unstalned surface adjacent to the stained area. This
montrel sample of thea unstained surface is needed by the
Laboratery fo in=ure meaningfol resnlts.

Coparisgn Samples - Ehnown samples of the victin's ang
the suspect's blood are required and are essential for a
completa analysis, Ths analysis of beth scurces allows tha

hzqu



laboratory e gxclude one of the inddviduals (vietim ar
suspect) a= a possible source of the guestloned klood and
to compara the blocd ataln to the other individual in the
various klood typing systems.

Enown blood =sarples should be collected in appropriate
vacutalner tobes and submitted te the laboaratory ag scon
as poessible. Blaod collection kits aye avallable from the
Crime Laboratery or Ifroem the GIE Homicide or Assault
etalils (any guesticns, cantact the laboratory).

A thorough examination must be made of both the victim and
suspect ig to nature and locAtion of any injuries which may
have resulted in biecding. If the vigtinm recelived any
Blond transfusions as a rasult af *the indurles, the labora-
tory must ba notified. If contrel liquid Blood samples ara
unavallabla or unsuitable for analyele (purrefied), the
victim's clothing ar ancther blood stained item aszogiated
with the wictim can serva as a sacondary blooad standard.

Iaberatory Flindings = Five basic determinatians can be
undertaken in the analysis aof a possible hlood stain:

A. Demonstrating the presenca or abzenca of bleood.

B. Determining the speciss origin of the blead, afither

human o animal, and occasionally the species of animal
when desired.

£. Typing in the baaic ABS hlood grouop eveten. #1]1 humans
passass one of the following bhload types in the ABD
syetem: A, B, &B, or ©. The incidence of thaease four
Blood types is not equal amonyg the population nor
between racial groups.




Protein apd Engvme Typing - Modern blood typing
technigques now includa characterizgation af blood by
identifying protein and ensyme types. The Crime
labhoratory routinely utilizee eight different blocd
type cystams on evidence kloepd stains. In special
ciraeumstancas, another nine bleod type svstems wmay be
analyged far in bislogical ewvidenes invelving Blood,

Varietiez of enzymes and proteins are genetically
inherited in much the same manner as the blood types

in tha ABD system. These types allow for further
characterization of blood =zamplez. Examples of enzymes
that may ke typed at thisz time are Phospnoglucomatase
(PEMY sub-type, Brythrooyte Acld Phoaphatase (EAP), and
Glvoxalase (GL0}. The pignificance of typing bhlood
stains restz 1ln two areaz. One is the ability to rule
ort or axclude cartain individoal= as having produced a
glven staln. For exempla, a type "A® bBlood stalp cogld
not have been produced by a type "oM person, The
gsecond area is where the blood stain matches the vic=~
tim's blood in all the blood types determined in the
testing of the stAains. Tha feckt that the stain matches
the persen's hlood in all the particalar blood types
determined doas nob specifically identify it as having
cames froam that parssan. Howaver, therse may be pansldsr-
able significance in the matching types. If, for
example, the stain matches the kneown sample in the ABO
syvstem, say type B, it alsc shares the type with
approximately 13% of the populatien, If it matches in
the PEM subsystem [type 1+ for example), it shares the
type with approwimately 40% of the populatiosn. For a
third eMample, a matohing type CB in the EAP systanm
sharas the type with 4% of the population. In the
fourth zysten, the blood type 1z a GIO 2 {31% of the
popilation). Mapna of these types, when tiken separp-
ately, is very unusual,. However, the uszefulness of
thesa metching types can ke Been whon ane considers the



frequancy of oooorrence of the cowhination of thesa
blogdd typey (see Diagran l). The frequency of ocoour-
rence of this combination cen be caloulated az alx (6]
tn 10,000 which mean= that in a group af 13,000 people,
a small group of six {8} would have this same conbina-
tienm of bload types. It becomse sbviouz that the like-
lihood of encountering this conbinatian of types by
chance a&lense in an indivigual keccomes fuite =mall.

Thizs serological evidence combined with othar avideance
in the saze is guite valuable ta the investigatasr and
prosecutol,

This example is only wtilizing four of the over 156
blood typas which are suitable for forensic analyais in
avidence iltems.

LA Typing — Thisa advaposad typing technidque isolstes
and ldeptifies selactad porticops of a perscnh's genetic
made (DRA) and coppares the best pesults o DHR from
guedtionad samples, DA typing <can ba perfarned on any
portion of the Miman body whish contaipns genatic
material (e.q. hlood, pemen, or tissue)], DNA is more
gtable than klocd éengymes, lese subject to decomposi-
tlen, and heas greater ability ts differentiate bhatwean
individuals, even ¢lase relatives, Forensile DEA typing
has the potentipl to virtually identify or exclude a
aliven kleood ar semen stain as having come frem a single
individual.

it the prasent tims, caszes which require OWA typlng

are procaszed hy the Criwe Labaratory with conventlonal
garolegical techmigues and then selecied cazse zamples
with appropriate ¢ontrolzs are submitted to a oealifiad
outside agency for DHA analysilis., DHA analysise 1= a new
technigue and ie stil1l urder evaluaticn by the sclenti-
fic and legal communities. It is anticipated that DHA
typing will besome 2 major tool in the analysis of
biological evidence.




Bload Type Popdiation Distribution Fercent

=)
Typa B 12%
BisH Sub
Fype 1+ 4%
SL
Type 2 aly
EALP
Type OH 4%
.05k
Comb ined or
/10,000

i% (6] oot of 10,000 people would have thie combinatlon of
blood types. Atether way to view thie ie that vyoli can exolude
95 .394% of the genaral populatiscn as poszible mources of the
bleod stain,

Clagzam 1.
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Summary = The lakoratory will conduct conplete testing on
suspected klood stains when requoested to do so only where
the result=s may have valua. For exanpla, to tyoa dried
blond from the point of antry in a burglary in the ab=ence
of a suspect will net ald in his apprehenslion.  Buch
evidence should ke callected and retained in freezer stor-
age in the event a suspect i3 found and his blood types oan
be detarmined for comparison. Then the officer with orime
soene samples and & Xnown fample of the suspect’s blaocd
sheuld submit the comoleta case to the laboratary. ALl
hlalogical evidence must he storad properly according to
Arizema case lawv. Dried staine must ha stored frozem and

ligquid bloed eamnples must be retained in refrigerated
storags.
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Figure 4. = Electrophoresls Plate wilth polymorphic
enzymes from blood sanples



X. HAIE

Halr evidence iz commofly encpuntered in oriminel casework.

It ie found in ¢rimes of violence as well as hit and run
acoidaents. Hair is moet valuable as negative [exclusionary)
gvidance and iE saldom positive evidence. This means that hair
man be wsed to exclude a suspect hut generally cannet individ-
ually identify him or her on the basis of halr comparisons
alone.

COMPOSITION _OF HAIR:

Hair i= a non-living, pilgmented fibhrous material composed of
thras (2% bazic ztructures: the cuticla, cortex and madulla
which may he llkened ta the palnt, wosd and lead of a pencil
whes viawed in oross-secticn. The length of a halr 1s dlvided
into the rost, the shaft and the tip, all of which are potential
sites of evidentlal value. Hailr characteristics can vary on a
given lndiwidqual so adequate cantrol samples are essential to
gdetermine the range of variation for that lndividual., The
characteristics can vary from glfiferent sitassareas of the

head or pubic region.

1. Colleation and Preservabtion of Halr Pridencs = Hajre
aollected From differesnt losations ahould be packaged in
peparate contaipers of an appropriate size, Zmall anap-cap

plastic vials pr pmall ¢ircular cardheard pill hoxes are
idaal.

Hair imbedded in objects zuch as weapons should he left in
iace and the area wrapped in such & way as ta protect the
halrs from eccidental removal.
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4.

Comperigen Samples -~ Multlpls heirs nust ba collacted Erom
differant sitez in order to provide adeguate compariseon

samplas. ‘The hairs should ke plucked in arder to gktain
£ull length hairs. A nisinum of ten (10} halrs per site
iz regquested.

Haad = front, kack, zides and top
Publc = upper and lowsr pubic areas
Toreo = chest and abdomen

Lrms = uppar and lowar

If the halyr samples must ba cuk, the hajre should be ot at
sxin/ssalp 1lina in order to obtain mawimum length.

Labgratory Findings = Hair can be identified as human or
animal. The tip of a hair will often raveal whether it was
recantly cut, borned, brokan or erushed. Examination of
full length kalre ¢an yield information concerning chemicml
treatments such as bleaching or dying and the approximate
tlme of such treatments, The root bulb <¢an establish
whether or not the hair fell naturally or was torn or
pulled out.,

Hair coler or pignentatlon can ba comparad, howaver, Wide
variation in <olgor will often be present among the halrs of
orie individual., Thiz is the primary raason for the large
numler of sontrol or comparison samples.

Tissue attached to the halr [e.qg. raot shaathe) may ke used
in epeyme typlng or DNA typing procedures. These tests can
often differentiate hair samples which possess similar
physical characteristics or narrow tha possibkbla sources to
a emaller segmant of tha populatisn.

sBumpmary = Hair teo date cannot generally ke identifiad
a5 specifically having ¢ome from a particular persofi.
DEA analysls, if sufficient tissue iz present, may ke
the exception.
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Hair can ba usad to akaoclutely rule cut a suspect. AS an
example, bleod and hair found on tha bumper and grill of a
suspected hit and ran vehicle may turn out o he that of a
dear or other animal. It 1s esasential that adeguate cen-

trol (knmown) samples 9f halr ke submitted along with the
queastionad hair{s}.

A number of polnts of comparison hetween the svidence halrs
and a vietin or suspect!s kRair can be found thatr show that
the hairz are consiatent with having come from that parson.

Combined with other associative evidente, Halit cappatizons

willl certainly heighten the prohabkllity or likelihaoecd of a
suspect'!s involvement in the coffense.

G e v—— -

Figure 5. Flgura &. Figure 7.
Doy Hatr Human Head Hair cat Hair

- Y




XI. SEMIKAL STAINS

Seminal stains are often found and collacted as evidencs in

sex offensec such ae rape, scdomy and incest. The presapce of
seminal =tains confirms sexual astivity togk place. However
ejaculaticn i= not & necessary element of prooaf in any of these
crimesz. It i= not vnusual for ejaculatlon not ta occur during
the =exual essavlt. The presence or ahsenoce of seminal stains
are useful in corroherating or disproving a victim's actcount of
the criwme.

Samen is a conplex mixture of secretions from the testicles,
seminal veslicles and other glands of the urogenital tract and
farmed elements (spermatozoa), However, a number of diseases,
cangenital condltions or & vassctomy will result in semen that
is sperm~fre=s. Within 10 to 30 minutes, fresh seminal £luld
will liguefy and upen drying out the resultant stain will have
a starchy fasl.

Seminal stains are most oftsn found on the victim's person

or clothing, bed sheats, blankets, carpeting or upholstery.
Vaginal smears (slides) prepared by the examining physician can
be examined by the laboratory if the hospital chooses not to do
55, Seminal stains o the suspect's clothes are generally of
little investigatlve wvalue unless they can be used to subetan-
tiate zome element of the ¢rime [i.e. a specific location
relating to victim'e statement, etco.).

Seminal stalps &re bialegical evidence and gare twst ks taken
to avoid unnecessary exposura bo any biclegical hazards. Proaper
precavtions are recommended in handling and packaging of any
bizlogical avidence. PBichazard kits with preotective equipment
(gleves, abe.) gre available,




COLLECTION AND FRESERVATION GF SEMINAL STATNG:

1. Wet Serinasl Stains - If removahle, attempt to collect a
portion of the liguid in A clean test tube or vial and cork
it. (Spermatczoa may surtive as long as 24 hours at room
temperature.) Allow wmoist stalns to air-dry in the same
fashion a= a wet hlood =taipn. Mark and package the items
in a similar manner. Do not combine items in & zinglas
envelspe .

2. Dry Seminal Staing - Theas may usuwally be located by the
ua of a I {black) light or laser., Fold the garment
carefully to avoid abrasgion of the stained area., Fackage
in a sultable sized envelcpe or paper bag.

COMPARISON SAMPLIS:

The zpllactian of appropriatse control samples from the wictim
and the suspact iz sssential in the comparisaon of zeminal
stainz. If the wictlam has been sexeally active pripr to the
incident {azzault), control samples from the othar party
{huskhand, koviriend, ste.) should also he submitted for ocom-
parizon,. The maior problem in serolegical analyeis of esayual
agsault evidence is interpretation of the test results from
mixed =tains. Control samples are important and nmust be
submitted in each casa.

Cortral samples consist af the follawing:

l. Blesd dravwn in a purple top vacutainer tuke {EDTA
Ereservative).

2. BSmliva sznplez collected on filter paper.
i, Hairfeclothing atc. for trace evidence evaluation.

Blood and zaliva collection kites are avallable throungh the Crime
Labaratory apr GIBE - Sex Crimes,
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EIT3:

Sexual Resault Evidence Kitc for the collsction af forensic
evidenca during tha medical examlnatlon af the vietim are
available at the various haspitals arnd through the Sex Crimes
nit in GIB. These kits are designed for the collection of
swahe far seminal ¥fluld analyses, slldes far spermatozes and
halir tranzafers plug ¢ollectian of cont¥ol halr samples. After
the evidence swabs are collected, they shonld be dried prior o
packaging Lox subnissian,

There iz & Sexual Assault Report which is filled out during the
nedical examination. & copy of this report should accompany the
Sexual Assanlt Evidence Kit. The kits need to be scubmitted as
ao0n A5 possible to the Crime Labharatory for analysis or stored
frozen until they can, or need to be, submltted. Assnciative
evidence szush as underweay, clothing, ete. sheuld also be
suomitted with the kKit,

EARGRAETORY FINDFHGS!

The pres=ence or absence of seminal fiuid in 2 stAin or on a swabk
can be determinad by chemical or instrumant analysie at the
laboratory. Thea presence of spermatazos can be Jdetcermined by a
microscople examination of prepared slides or from an extract of
a stain.

The presence pf pemlnal flwid/ sspermateozoa confirms that sexual
activity acourred, It does not necessarily prove that a crime
was coamitted.

Investigative information, coupled with other evidence is
necessary to complate the case. Tha medical repert on the
victim, statementa, witnessez, plue blood, tern clothing and
oxher physical evidence all combine to form the elcements in the
cage.  Theze =an he ptilized to prova ar disprove tha victin's

or Lhe suspect's atory,
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Seminal stains can be testad for ssarstor kBlood typing
in the ABD system and for some polymorphic enzyma typas.
There are not as many enzyms types presant in seman as
there are in bleood, eo the abllity for these taste to
restrict the possible socurces te a very small graup iz
limited, The test results <an definitely exclude a sus-
pect as a possibla source of a given seminal stzlin.

Seminal stains can also be tested by DA tvyping. Thiz tazt
is particularly useful becausza of itz ability ko rezalve
mixed stafins which are oommeh in serial assanlt cases and
besayese DMA typing ean virtually idertify a seminal stain
as ooming from a given individuwal {see Blood Staine).

Flgure 8. — Spermabozoa




®II. FIRERS

Clothing, carpeting, ropes/oord, insuwlaticn and wpholstery
febrics are compesed of various types of fibers which can e
transferred from criminal to wictim or crime scene and vice
versa. Lint, threade, fikera, and fabkric fragments are often
cvarlockad a® poasible evidence.

Mutnal transfers of fibers are ept to ccour in direct suspect
and victinm contact. Hit and run investigetionzs invariably
praduce fibers adhering to the vehlcle and cccaslonelly torn
pleces of fakric or weave impressions Lo the paint. Surfaces
bearing fabric impressicns that cannot ke collected should be
photagraphed with a scale lncludad. Weave design and dinmenzlons
cdAn then be compared wWith the vigtim's cliothlng.

Contact with carpet or upholstery will often reault in fiber
transfeprs. Victime who are transported from tha scanea and
dumped ocften have fiher avidenge on them which can be linked
back te the scene or transport vehicle,

Burglars often leave fibers from thelr clothing at the point of
entey and will plcek up fnzulation fibers or cther trace evidence
froem the scene.

Haapans or other obhiects vzed to strike or cut a vickdlm will
often snag fibers in tracks or on sharp corners.

Clothing to be processsad for feralgn fihers should be indlvid-
vally rolled up in papsr or plastle [(if dry] and ssealed. The
susgect's clothes should he inpoonded and 1ndivideally packased.

Fibers aghering to immovahle ohjects should be removesd with
tweszers and plaged in a emall vial, then sealed and itemized
as to tha location found.
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1., Types of Fibers = Flbers used in cordage and textlles will
fall in one gf the following broad groups: natural or
eypthetin fibers. The abbrevisted chart helow should give
the reader =scme insight inte the large number of possibla
fipers that might be encountersd as evidenca:

NATURAT, FIBE

Animal Plant minexal
Etaple Filament Bast
Wool Hilk Flax (Linan) Asbeztos
Alpatca Hemp
Camal Ramia
tichair
igaf
Eimal
Maguay
deed
Cotton
EKapok
SYMNTHETIC
Oraanlc narganic
Ravon Fiker Gilass
Hylon &,11,565 Metal Filkar
Folrasters
Folyurathanes
Oletins
Faranzs
horylics
Modaary) ios
Vinyls
hoetates




In addition, new fibers and fiker combinatlens appear
on the market each year. Alsoc within a partleoular type,
various diameters of the fiber are produced and a wide
variety of dyes employed ta ¢olor them. The result is
that a large numker of combinatiocns exist oot of which
the suspect and the victim exchanged anly one pacvticnlar
gomblnation of fibkers during the ccomission of the crime.

Labaratery Findings - A combination of microscopic,
chemical and instrumental means are empinyed toe determine
the calor, compeeltion, sil2e, surface and cross-sectiomal
ghapa of tha fibers and compare theoeee charactaristics with
the submitted clothing, cerdage o ¢arpeting. Weave
patterns are compareg tarcough photographio means. Thie

valuables avidasace will ba veelezss, heweaver, if 3 scale iz
apitted In the oriwma scane phategraph. JAll photographs
mupt inelude a rmiler Lf comparizeons are te he made.

Identificaticn of fikers has having come from a particular
scurce is not pessikle. Physzical matchas af torn piecez of
fabric with their cerrasponding parent plece do, however,
constiture an ldantification.

SEinmple Wanve T-shirt Nyicn Stooking

Figure %. = Fakric Weave Types
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AITI. PHYSICHL MATCHES

Whensvar two torn or hroken ohjects can ke fitted together and
there is gufrficiant irregularity te the matching edges, the two
pleces «an apnelusively ba said to have once basn one. Micro-
scopic examination along the matohing edges may be nacessary to
confirm small kreaks ar tezarg such as those made on tape, baok
matetes and wieces of broken plastic and glass. FPhysical
matches ares self evident to officars and to jurars.

Thare 1&g ne stronger form of comparative evidence than the
physical matech, Sophisticated instrumantal or chemical analysis
on two pieces of hroken plastilis tail light lens that fit kack
togethar is not necessary.

The apportunity for a physical match exists in nearly every
conceivable crime. Consegquently, the efficer should recoonize
rhe warious possibilities for physical matches to oocur in any
investigation.

Swacific examples of potential phy=ical matches will bo
dazeribed in subsegquent sactions of this manual whers
appropriata,

l. follection apd Presspvaticn - All pleces of material from
the two sources (auepect and victim) muet ke ceollected,
For exanple: If only representetive samples of glass from
the street and glas=s remaining in & headiight rim are
taken, the chances for establizhing an fdeatity through a
physical matsh are seversly reduced. In this example, the
laboratery may only he akle to repert that the tweo samples
posEess several matching chemical and physical propertier
but that no epinion of common origln was possikble.
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The two samples must be kept separate and packaged in such
a wWay as to prevent further breakage ot alterations of &
torn eor hroken sdge. Tape ussd to bind the hands of a
victin should be remeoved by cuktlng through an area where
ng tarn ands are present then flattened cut an a plece of
plestic or metal from which it can be readily removed.
Fingerprinta can be obtained in socme instances from tapa.

Laborakory Stalysis -~ The Criminalist's job consists

ot reconstructing a twoe piece ar multiple plece Jigsaw
puzzla, Onee thiz has been done, microscople canfirmatian
of the match congludes tha sxamination.

Figqure 10, - Physical Match
{Berewdriver Tip)
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Figure 11. - Szanning Electron Microscope

Flogure 12. = Hair/Fiher Comparizan Microsccopa



KIV. GLASS

Windows, bottlas and headlights are fragquently broken in
burglarles, rohberjes, assanlts and hit and run cases, Gooa-
sicnally, slzable pleces are carried away by the suspect that
can ke physically matched with one of the fragments at the
scena. The special walue of this type of evidence was dils-
cussed previously and will not khe elaborated upon here.

It 13 more common, nowever, for & transfer of glass slivers and
chips to occur between criminal and victim or criminal and crime
scend. Glass particles from & bhroken window at the point of
entry in a burglary should be searched for in the heels and
emlas of the suspect's shoas. HOTE: These framments may be
very small and deeply imbeddsd in the shoa soles and not evident
npon vioual examination. The weund of a victim aszaulted with a
broken hottle sheuld be probed for glass slivers toa be compared
with the bhroken kottle where the bottle can be linked te the
suzpact. Glass partiecles are fraguently found in the ¢lothing
& a hit and —un victim and in the halr and ¢lothing of the
drivar of the vehicle when tha victim hits tha windshield,

COLILECTTON AND PRESERVATION OF GIASS EVIDENCE:

thoes and clothing of victims or suspects to be processed

far glass particles ahculd he packaged individoally in sealed
cantainers. All kreoksn glass from the ecene or spspact's
vehlmla in the case af & kit and poen must be coliscted.,  Purther
breakage of the pieces ¢an ke prevented by careful packing with
padding. The larger pieces of glass can ke marked for identlfi-
catlon with a feltr tip nmarkey or by placing a small piece of
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tape on them to provide a writing surface. Broken glass from
different locatione should he packeged esparately and identified
as to the lecation found.

LABORATORY EXAMTHATION OF GLASS FARTICLES:

1. Physigzl Propertiez -In the abasence of a physlcal mabch

alcnig 3 broken edge, two samples of glass cannet normally
be identified a= having come from a single pisce. A number
of examinations ceonducted in the labeoratory can, howaver,
establish the two sanples to be enbtirely consistent with
hawving a commen origin,  Any one of these examinations can
shey the fwo £o ba differest and therefore axclode oane of
the piecesz ag hewving the game oapigin ad the othar.

Laboratary testing cveually invalves a study of the phyz-
topl properties of the twa sampled, such a8 thicknass,
surface texture, coler flucrescence undexr shert and leng
wava ultraviolet light, and measurement of their density
and refractive indax. Each of thess axaninations rewveals
differsnce aperny samples of glass, dua largely to it=
complex nature and the impurities In ik, New techpnigques
are oresently being explored ta auvgment these taste and
increase the value of glass evidence. Although glass
particles alone cannot make a spze, when combined with
blood, fiker and hair or other evidence they eztaklish

a conwvincing link ketween criminal and crime scensa.

2. PDilrecticn ¢f ¥Force and Impackt Velocity - Gocasionally,

a gqaestlon arises as to the side from which a window was
broken or shot. Elther of two conditicns can be used to
resolve this guestion.

2. Cone Frackures = gmall missiles that athieve penetra-

tien of ordinary windew or plate glass produge a done
fracture on the exit side. The length and density of




B,

C.

the radgial fractures affer an indication of the
relative valacity of the penetrating obdect; short,
denge radial fractured are asposiated with high velog-
ity breaking forces {(kullets) and long, le=s:s densa
radial fractures with lower velcoity penetrations
(rocks, _gnvlf bally, hammer).

Eibmarks ~ The edges of radial fractures usually pos-
333 a2 geries of ribe that are perpendicular to the

exift surface ard parallel to thea entrance sarface.

petermination of Exterior and Interior Surfioas - h

determination of the impact pide 9f a piece of broken
glass will be of no uze if it is unknewn which way the
glass was mounted in the window hefore breskage.
Therafores, pleces whese orientation can be determimned
at the scene by the investigator should be wollected

and marked accocerdingly before a direction of force

determination can ke undertaken.

Figure 13. ~ Bullet hole in plate glass
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XW. PBAINT

Paint chips and smears are fredquently praaent on toocls used to
pry open doors and windows of to strike painted surfeces. Hix
and run acoidente involving two wehicles often resnlt in a

mutual transfer of vickim and suspoct paints. Particles of

paint are comronly recovered from the alothing of pedestrlan

victims of high spead impacts with antomobiles [(approximately
40 MFH or greatar}.

1.

Compraition - Paints ara liguid disparsians or emulsione
that are applied either by spraying, hrushing or dipping.
Tha kasic conmponents of any paint are:

A. A vehicle which dries or polynerizez to form a film
B. PFigmante and/sor dyes

2. ESolvents or thinners

I. Coptaminants/inalusisns

Galy the selvent or thinper ise laopt upsen drying. With

the paspage of time=, further character is acqguired through
£ading, scratching, pitting, waaring and surface contami-
nation which zerve to make the paint more valuable as evi-
denge. There may be multiple layers of paint which wvary
in eoleor, thickness and composition.

Collection and Praszervabtien — Items with paint chinz ar
sears adrering to thewm should be paokaged in glch A way as
ta proetect the evidehes from leps ok alteration. Torle

muet never ke placed in the pame container with samples of
the painted surface.
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Evidance or compariean paint chlps should bhe placed in
zmall vials or cireylar cardboard pill boXes. Envelopes
are unzatiafactory containers.

Comparison samples should ke colleacted immediately adjacent
to thae topl mark or impact area. Samples should hbe lifted
or flaked off the surface by kending the =surface or by
nsing a razor blade. There is a possibkbility of a phvsical
mateh with intact paint chips, =0 cara must bea taken in
agliection of control samples to keep thewm intact.

Cupls of paint scraped from tha surtace are not
satisfaptary for Ccomparison purposes since the laver
structura and surfacs texture are destroved.

A complete descriptlon as to the sanrgce and nature aof
sach paint zample collected is necessary kefore the
labherratory can derlve meaningful information from the
evidenme. Inadagquata ar small samples will preciude a
complate analysis, In a two=veblicele hit and ran, for
example, four saparats palnt samplez must be collectad:

A. Suapact's paint fron victim's vehiela
[suzpect - transfer)
B, Vigtin's paint from saspect's vehicls
[victim = tranefer)
¢, Victin's paint from the area adjacent kLo
the damaged area on hiz vahlele
fvictim - control)
0. Suspect's paint from the area adjacent ta
the damaged arsa on his wehicle
[suspact - aontrol)

Laboratory Examinstion of Fpint - Microscopic examination
of a palrt chip reveals a variaty of physical properties

vseful for comparizan purpesgaes. Surface sxamination will
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show color, shade, texture, weathsring, cantaminates and
Inzlusions of the axtarigr layer. From an edgewise view,
the number of layers, the.r individual thickneszes, colars,
shades, teXtures, ard inclusions 2an he deterpined. 2 side
by side compariszon of the two samplez will either show a
matehing of all these gharacteristics or an axolu=ion
through any dissimilarities.

Chemical and instromental tests willi reveal the compositlen
andser elemantal ztructure of the palnts for compariscon
PUrpOsSes,

Figers 14. — Multllaver anto painkt chip comparison
Q334 BE-1
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¥WT. EOIL

Areas of expofed 2ail in or around a arime scene ralse the
posaikbility of seoil beling transferrad to the saspezt'p shoes or
tirez tpon entry or departurs. Impacts in Rit and fun accidents

frequently zesslt in the deposition of under-body dirt or mud
(on the =treet).

Twe factore are of primary importance when looking te spil as
posEible asmociative evidence:

1. The time elap=ed from conktayet with the ¢rime scene acll to
apprehension of a suspect.

2. The nature of the sgil} itself.

Amzsume the ideal situnatien of a muddy flower hed bkelow the peint
of entry in a hurglary through which the =zuspect has walked,
Following departure from the scene, the adhering solii will begin
to come off and new materials, possibly other salls, will he
picxed up on the suspect's shoes. The likellhood of succocess for

a sail cewparlson decreases rapidly with the passage of tlne
after the incident.

S0il 18 a complex mixture of weathered rock, minerals, salts,
crganic matter, microorgani=sms, and molisture. Boils adjacent to
places of human habitation have varying degrees of indlviduality
through dekbriz or treatmests introduced lnts the soil. 0112,
insecticides, peat moss, sawdust, metal shavings, industrial

materials, and coleored rock are zll examples of po=gikle soil
inelusions.



I—l
Ll

Ehoes with dried mud adhering T them should ke marked and
sgaled in a plastic hadg.

2. Swoil adhering to ohjects that are not convenient te impound
shonld be remeved, placed in A4 plastle bag, carten or vial
then ssaled and marked.

i, ramparlisaon sample=z from the suspected source should be
gollected not aonly from the peint of gontacst but alsa from
a nunbker of adjasent aress. These samnples frem the sor-
raunding area will enable the laboratary to determine the
varfakility of the sHeil in that arsa. They shonld he
ol lected at comparable soll depths that the goez=ticned
soll garpla Wodld have heen ploked up on the shoes or
tires.

4, Tne suspect should be guestianed as ta the source of the
m1d or =ail adhering to his shoes or tires. In the svent
he offers an explianation, samples shonld also be oollected
from this area for comparisqn purpcees.

TABARATORY FINDINGS:

The value of soil as positive evidence 18 Llimited, particularly
when no contaminants or unusne) features are present. The acil
in the Phepenix area is fram a large fleod plain and is generally
similar in composition from one area to another, A4 s0lil sampla
mist have a degree of unlgquensss from contaminants, scil acddi-
tives, ar ipdustrial components in order Foar a comparisan to
indicate a high probakility of common origin.

Swo soll samples can ke edeoliuded as having a commen soupe and
such & negative finding can be wseful in disproving an alibi.
The carefu) callecticn of soil control samples from several
rdjrcent areas iz essantial te any conparison.

- B =



Y¥YII. PRIMNTE AND IMPRESSIONE — FOOTWERER EVIDENCE

Shoae prints or impressions are frequently present at orime
acened and ars one of the moct ovarlockad lteme of evidance.
They cap provide a direct positive link batwean a suspest and
the crima scens.

Sheoe prints may be depozited on any hard, smoeoth surfacs such as
lingleym, oepant, desk taps, chalrs, dasrs, or loose papears
scattered aboul op the fleor. Prints ave produced elther by:

1. The trapsfer of substances (dire, greasze, blead, etas,) Erom
tha contacting surface of tha shee to a relatively <lean
receiving surface, or

2. the removal of dust from the surface by the ralatively
clean cantacting surfaces of the shoaes.

Shoe impressions are produced in (rather than on) a seft surface
and consecuently have depth. Impressicns are most oftan in

gnil, dus=t, or mud and oecasiconally soft tar ar wet concrate.

LOCATING EHOE PRINTS AND TMPRESSTONE:

1. Prints are often difficult Lo see particularly wilth bright,
diffuse light such a= that produced by modern overhead roon
lights ar hy having any windows open ta the daylight.

L sheoe print ¢an best be revealed by arxamining all suitable
surfaces with cbhligus (low andle) light wvsing a bright
flasklight or floedlight in a darkened rocom.



2.

Shoe lmpressiens are more cbvlous due to their having depth
and the limited number of suitable recelving surfaces at
the arime scens.

FRESERVING SHOE PRINTS AND THERESSICNS AS EVIDENCE:

1.

Removable sbjsocte such as cardbeard, loose papers ar a
chair hearing foot printe should be collected taking care
not to damage the print. FPrints on surfaces that cannat he
cotlacsted must be photographed using abllgue light to give
the graatest possible detall. The appropriate farmat
camera should be used for photographs, A polaroid o 35mm
pioture iz not svitable for compariscohs. A ruler must be
tneluded in the photodragh with the camera oositioned
directly over the shoe print or impression. Full usa of
the £iim area and a film with a low AzZA rating are
desirable. Only after suitakle scale photographs have

heen taken should a statle or adhesive 1ift of the print he
attemptad. All Iaboratory comparisons will ke cAarried ouf
with thesa scale photographs or tie actval print. Lifts af
prints are an attempt to ccllact the print rather than
leave 1t at the orime scens. An adhesive 1ift ar the
alectrostetic 1ift may be used. NPLE: An intacst ar com-
plete shoe print is not neceszary for comparison. Many
pogltive comparisens may ke made with a partial print.

Impraessiohse must also ke photographed with a scale included
bafora phy further ackion is taken. Full use of the film
area and fine grained films are again recomeended. Special-
jzed lighting techniquas ares necessary to nreperly cecord
the three dimeneicnal aspect of impressicens without loss of
essential information.

fasting of the shoe impression can be attempted, empleying
plaster of paris or ailiconse rubker, however, casting ig
ganerally not effective in this area dus to the alkaline

grandlar eoil.



1. Fhotographs of the solez2 of the shaees are pot suitahle
for carparisen purposes, The ahoed themselves must be
scbmitted with tha evidencse shoa prints/inpresszians sa
that tes=t patterns may be made and cappared. The manner
of walking [angle=z, weicht diptribution, eic.) must ba
duplicated in the laberatory for a completa camparison.

LABCRRTORY FINDINGS:

Scala photographs of prints or inpreszions are conpared with the
puspect's footwear or test prints made from them., Flrst, the
gire and design are compared in each and if the shoes cannot be
excludad, thenm a zsarch for individual characteristlcs is begon.
Individual sharvadsteristics are the nicks, gouges, cracks, and
wear pattern that can be ==2en in all heels and scles once they
wear. Depending on the suitakility of the receiving surfaoce, a
snfficient rmumbker of thesa characteristics may show up in the
shoe print or impression o establish an identity.

STMMARY !

Shee prints and lwpressions can be ldentified aa having been
produced by &n ladividusl shoe.

Vizual inzpection at tha scans will often reveal whether or not
lnfarmation usarful far comparison purposes is present ln the
print ar imppression. The real effort then becomes cne of elthar
transparting the print to the laboratery without damaging it or
requesting assistance from the Latant Print Section in obtainiag
gquality scale photographs of the shoe print ar irprescsion.

other printe and impressions such as tire inprassions, glova
prints, ets., an be treated in a similar manner.

Photograph all the shoe printsimpressicona at the scans;
conplata and pertial.




Figure 15. = Partial shoeprint Figore 15. - Inked
&n envelops shesprint from suspect
shios




AVIII. FINGERPRINTS

& large percentage of the Laboratery Bureau Latent Print Section
wark effort is directed toward the cellection, compariscen,
preservation and courtrocm presentation of physical avidence.

Fingerurints ara the most frequently encountered tiypa of
phy=simal evidence found at a crime scene. Fresent on the som-
mits of thea friction ridge=z on the skin are very minute sweat
pores which are constantly exuding sweat. This sweat, or oil,
graezsa and othar foreign subkstances, which may he present on the
hands or fingers, will adhere Lo the raised portion of thesas
ridges and when an cbject iz touched it will leave a reccrding
of theze ridges on the obkject.

A Belief commonly held iz that the mere totiching af an chiject
deposits fingerorints on it. This is net always true. The
reason for this is that there are several conditions that muost
he met befors even a fragmancary fingerprint iz left behind.
The factors contreolling the depesit of fingerprints are ae
ftollows:

1. Cleanliness -~ The process of thoroughly washing and
drying hands removes the patural coils and persplration
usually preesnt on them. While this limitz the pessihil-
ity of leaving a latent print, the examnliner should Keep in
mind that when hands coma inka contact with the face or
hair, the ¢ils from these areas can serve ad a transfer
medium for latent fingerprinks.



3.

Hathod Hapdling the Objeckt = The firmness =f pressure
exerted by tha fingere in hapdling an abject affects
greatly the guality of the latent ippressisn. Helding an
ohjeet toa firmly may result in the pliable ridage= of the
fingers being pressed flat so that ridge detajl (s lzat
rapcesing the arint vzeles=s for ldentification purposes.

Methed of Releasing the Object - The methed by which an
ohject iz releaped can yreatly affect the latent finger-
print impreselon. Por example, it iz possibkle ta dectroy
ridge detail by sliding the fingers mlong the surface of
the objeck. & latent print left by this wethed f= usually
smudged and datermined te ke nen uvsable for identificaticn
parpases .

Suitakbility of the Sbject Recejving the Brints - Smocth
gurfaces are the mast condicive purfages for securing
Iatent prirnte., MHodern textured kitchen appliances such as
refrigerators do not readily lend themselvas tae latent
retrieval. Taday, many =safe manufacturers cften amplaey a
crinkled surface on their products. Safe bhurglar:s can
aften move, pash, or ctherwise handle such surfaces with

little chance pi leaving latent impressions of evidantiary
ralue.

While fingerprcinte are the moet commen type of physical
evidence, they are sxtremasly fragile and often diffilcult te

leave at a crime scenps and to locate and retrieve for
comparison.

PHYESTCAL EWIDENCE:

Evidence processing conducted by the Laboratory Buresu Latent
Print Sectien is directed primarily toward the collection of
latent prints, shoe orints and lnpressions, and teol marks. The

Lakoratory Buresu works closely with the o0ffide of the Medical
Examiner in ecllecting and recordlng phaysical evidence from the
deceised.
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BLACK POWODER FEOCESSTHG:

1. The sole purpese in "developing” a latent impression ia to
make 1t visible so that it may be preserved, compared, and
identified., TVaricts powders and chemicals are used Enp
this purpoese. No attempt should be wade to brush or apply
powder to prints in dust or grease or klocdy prints, as
thiz will almast surely destrcy them, Objects which have
heen wet or immerzed in water may =till bear identiflabla
latent imprecsions. Befors any examinatiecn iz attempted,
heweaver, the abject wust ke drised, DPowder brushed lightly
ocver a latent-bearing surface will cling ta greass or meis-
ture in tha ridges of a latent print, making it visikle
agalnst the khaskground.

Fany fingerprint pewdares in varisusz =oloers and compesitions
are avajlable fromn fingerprint auwpply houses but none ara
supericr ta the hlack.

A wery smpall ampount of powder is placed on the brush for
applicatien te the surface. Oncs the contour of &8 print is
wigibhle, the hrush strokes should conform to the dirsstion
of the ridgez. All excess powder should ke brushed £ram
hetween the ridges. Too much powder and koo 1itrle
hrushing are the chief faults of baginners.

2. Tter cutting a plece of Filpngerprint tape sufficiently
large to cover the entire latent prints, the cellulaid
covering is ramoved and the adhesive sgide apnlied to the
latent. The taps chould b pressed evenly and firmly to
the surfage, taking care net to shift its position. It is
then peelad gently from the surface atd affixed to a latent
print gayvd. The aperatar ghould handle the 1ift in such a
manner that he/sha will leawve nc prints of his/her oun an

the adhesive surface. The name and serial numbar, date,
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and object from which (ift was made =hould be written on
the front of the 1ift card in & permanent, legihle manner.

If an excessive amount of powder adheres to the latent
prints, a more legikle print may scmetimes be obtained by
iifting a second tire {cn a naw piece of tape).

Speclal transparent tape with a durabkla adhesive surface

ie avajlable ip 1" ta 2" widths for fingerprint work. The
opmmon varieties of trangparent tapas ["scotch tapa') ara
net soitable doe *e the deterioration [(drying) of the adhe-
sive surface. The print on a piece of kransparent tapa iz
in morrect pesition for comparison putrpeses, Transparent
lifts should be affixed to a department iszuad Kromcote
zard. Evary effart shosuld be made to ayvold air bukbles
under such lifta. In noe ifstance sheoeuld a transparent 1ift
ever be folded back on it=elf or stuck to another plece of
such tape as a backing since, it is ganerally rnot possikle
o detarmlne tha cerrect poesiticn of such a print.

Sequential latent prints s=hould be lifted as a unit.
Latent print 1ifts made by officers should be lebaled,
marked, sealed, and forwarded fto the Laboratory Bureauy
Latent Frint Section for examlnation, evaluaticn, and
preseryation.

2. Trews of evidencs vhish remquire speclalized techniques
should ke labaled, packaged, and brought to Latent Frint
Section with the appropriate shpplemental repeoris.

LATEAT T'INGERERIFT ANARIYSIS:
Lakoratory analyzis of latent fingerprint evidence employs s=tate

of the art physical, chemical, and instrumental techpigues,
during this testing, =wvery effort will ke made Lo preserve the
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officer's identifying warks. The Taberatery finding will he
in *erms af techniguss wiilized in the develepment process and
usability of the latents retrieved. Results of comparative
analysis with known subjects wil! be summarized in a clear and
congise manner as redquired for covrtroom testimony.

Examples:

1. Officer sukmits a written request for comparative analyzis
of a known subject to &l the latents in file from a speci-
fic departmental report. The result of tha compari=zan is a
nan—-ldentlficatien. Tha laharatory report will read "all
latent prints in file were ¢compared te the ebove listed
subject with nagative results."

2. Officer submits a written reguest for somosarative analysis
of a khown subject to all the latents in file from a zpeci-
fic departmental reposrt. The result of the ¢ompariseon is
an identification. An example of how the laboratory repart
will tead iz, "Latent Priot ¥43, lifted from the broken
glas=s, point of entry was identified ae pelonging to the
right thumb of Jane Doe.M

3. Officer sukmits a request for comparisen of the prints of
a ¥nown subject to all the latents secured from a crime
sqene, Due o poer quality inked prints of the sabiect,
the comparisan iz unakle to be complated. Thea laboratory
report will read, "Fully and claarly recorded inked impres-
gion of (the known supject) are nesdad for comparisaon
Purpozezs. "

3. Officer submits a recvest far comparissn of the victin's
prints to all the latents sesured froam a particular crime
gaena. In the avent of an jdentification, an example of
how the laboratory report will read is, “"Latents #1, 5,
and 7 lifted from the kedroom door ware ldentlified as




bealonging te Ehe right index, middle and ring fingars
af J. 9. VWictim." Iatents #2 and §#6 remain snidentified.

If the victim's prints are ngt identifiad, the laboratory
raport will read, "all of the latentz from the DR ware

cemparad €o J. Q. Vietim with negative results."

CHEMTCAL FROCESSING TECHNIQUES:

Paper, <ardboard, unpainted wood, or other apsorbent surfaces
are all typical exanpley of items that invelva nore conplloated
techniguas than the use of fingerprint powder.

It is strapgly recomnended that powders net be applied ta
articles of the abhsve type for several reasens. Pawders can-—
net be ramcyed from paper, and possihbly may interfere with Bome
typas of docunent examinatisn. In this situstion, the powders
ara likely to prevent rephtoration of the specimen to ite crig-
inal or legible appsarance. Powders will not develop as many
latent prints on paper or cardboard as do chemicals and in

some cAs=s wlll ohsEcere latent prints suobsequently developed
chemlcally.

1, Examples of chemfcals used in the develapment of latent
prints or porous surfaces:

. Iodine

E. Winhydrin

€. Bilver Hitrate

0. OCyvancacrylate Estar
E. Zinc Chloride

EUBMISSTON OF ITEMS To THE TATENT PRINT SECTION:

The Latent Brint Section provides zd-hour-a=day service. O0n-
fduty personnel will accept and log physical evidance turned in
for forensic examination., In the event Latent Print personnel
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are not readily availakle to azcept evidence, impaurd lockers

are available in the impound room leocated in the bazement of
the PPSE located at g20 West Washingten.

Dus to the fact that many of the processaes usad in the

devaloprent of latant prinktz are destructive by nabure,
cenaideratian shovld be given to the followling:

1.

Other types gf trace evidence preszant on the items heing
subnitted for analysis, l.e. blood, halr, fikers, gunshot
repidues, etc. Trace svidence should ke ceollected and
preserved prier to processing for latent prints.

Eeplacement Co=ztsSentimental Value

The following items reguire special handling for examlnation hy
the LAatent Print Section:

AUTO

Fotential hazardous explosive devices and flammable licmid=
will not ba submitted to the Latant Print Sestion., Cop-
tainers, wrappers, ete, must ke rendered safe and the haz-
ardoyz material separated frem the item for fingerprinting
{drained, unwragpped, regpéckaged). Only the ovter materials
are to ba svbmitted.

Narcorles — The latent Frint Section does not have the

gapability to store parcotics, The drugs mast Le separated
from the wrappears/containers. The drugs can be repackaged
and submitted to the Drug Analysis Section for arnalysils and
the outer wrappers/containars sobmitted for fingerprintlncg.

In order to cope with ths incraasing number of inked and latent
fingerprints collected by the Phoenlx Pollice Department, it
berane necessary te implement an autbomated fingerprint identifi-

catign systam. The ldentification algorithm is kased on the



matching of minutise data ohtained frem individval finger-
prints. Pattern features such as minukiee, positiops,
direstions, and relatienships are detected by a fingerprin:
teader. Far fingerprint matching, minwtilae data stored in our
database is cempared ogalnst the fingerprint regquliring identi-
fication. Matching 1s accomplished by =electing possible
minntiae frowm ssarch prints and database fingerprint wminutlae.
In the final stage, the similarity between the search finger-
prit minutiae and the datakbase fingerprint minutiae is
precisely examined. & similarity score is then calculated

to renk the similarity of search and file fingarprints.

The AFIZ syvatem gdeoex not make an identification bubt provides a
ranked candidate lizt for the Latent Print Examiner to compare.

Lltheough AFIS technology will revoluticonize crimea scens
investigationg, it zhould ke viewed az an additioenal tool

to supplement a complete investigation. AFIS is not able ta
gearch palm prints, finger joints, ar difficunlt latent prints.

RAZRE:

Laser is an acronym for Light dmplification by Stimylated
Emission of Radiation., Taser examinations aenducted by
Laboratory Bursau Letent Frint persconnel are directed primarily
taward high proflle cazes. This state of the art egquipment
enables eXaminerd to gbtalp wiable ridge =tructure on surfaces
previously considered lmposslble, such as styrofeam, crumpled
aluminum £oil, and highly textured surfaces such az laeather.
The laszer ewmitz a non—dectrustive kepn af light which, when
shovn on a chemically pre-treated purface, will cause latent
prints to luminesce. Tha two types of lasers utilized by the

thoenix Police Department, Latent Print perscrhnel are:

3. <Copper.¥Mapoi Lager - A 16 Watt mainframe laser, used to
gxamina physlcal evidence in the Laser Lab and wehicle
p¥amination areas.



2., Argen Laser - A poctable laser used tg examine
evidence in tha laboratory Bureau facility and

pitrsical
at crine

scepas. The laser iIs an additinnal fael 1in a forensic

investigator's arsenal te recovar physical ewvidence.

The Ilaser does not replace conventional processes.

G Gx E NCEMEHT *

The Lapsaratery Buraau's personnel, in conjunctien with the
vandor, have desjgned applisable soaftware capable of high res-
alition photedigitizing, Thi= software has the capakbility of
seeing 256 lewvels of gray and can differentiate batween each
ane. {Tha hum=zn aexaninars! wisual acuity is limited &0 16-32
ghades of gray.} Tha currant zoftware programs ware desigred

te extract additisnal detail frem fainkt imprascsions
tha same time, maintain a high dagras of rasoluticn
idediity.

COMPARATTIWVE ANAINSTS DF FINGERPRINTG:

Fingerprints are recoghized throughout the criminal
system as an infallible means of identification Ffor
following reasons:

1. The ridde ptruchures that make up fingerprints
individual to individusl, and alee from finger

and, at
and image

justice

the

differ from
te fingar.

2. Fingerprints arsa permanent. The ridge feormation iz formed
EFricr to birth and doe= not change naterally until decompe—

sition after death.

3. For an identification of prints to be effected,

the two

printe mist poeses=s a sufficient nupbery of unigue posints

of identification in a unlt relatiomn.
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LATENT INKELD
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Figure 17. - Latent fingerprint comparison
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Figure 18. - Elmctrostatic shoeprint lift

- 4 -




#LX. FHOTQGRAPAIC SERVICES

Photography iz an essential pertion of almest every arine
inveztigatien. It allows the investigator to doocumant the
condition of B crime scena, describe & secuance of evernts,
preserva evidance, confirm placement of itens of physical
eridanca, and racord information for later evaluatiaon,
Pheteg=apky will recerd injuries on viestinz for evidence of
viclenda. FPhotographs of selected ibems of evidence (stolen
goods, shoe prints, ete.} ocan ba nsed inm the active investi-
gation fo show to potential withesses. Fhotooraphs pupperting
the investigation are wtilized in most legal procesdings.

The Laboratory Buresu spacislizes in crime zcene and fozensic
photodraphy,. The Latent Print Section provides 24-hour
avallakility of a trained photographer on major cases., For
crime poene proceEsing, deosumentation photegraphs of victims!
injuries or unusums: situationz can ke arranged as necessary. In
the =event that mere detailed or unusual photegraphs (closeups,
wACra-microscopa) are hecassary, the itens of svidense can he
transported to the laboratory whers specialized photographic and
lighting equipmant i= availakle.

SETME SURHE PHOTOGRARIE :

Crime scene photodraghe are investigative photographs which are
mada to racord an object or event, or to clarify a polnt which
iz related te a partlicular investlgation. Far the phetagrash
to he of evidentiary value and to have the highest guality ac
avidenae, it must accuratelvy depict the soore, persens, or
chiaets praci=sely aE they wera found. Tha esat 2f crime scene
photegraphs should lpclude sverall photegraphe 2f, for exanple,
a reom or vard, a photograph of any given ittem of interest
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demonstrating position in the scene and a close-up of the item
itself. The Bcene photographs should not include perscnnel
working within the =cene ar extranesus ocbhjects zuch as welice
egquipment. The appropriate camera and £ilm must bhe gsed to
record the item or event. In many situation=, a 3Smm or polar-
old camera 1s not Adecquatea. Photographs are admissahle in cours
if testimony can =stahlish that they are a troe and apourate
repregantatlion af the orime acena.  They must be in focus, not
distorted, and to srale. Coleor photographs need to ke color
correct. Identifying informaticn item numbers and or scalas
{rulers) mey ke neceszary in the photographs. DPhotographe of
evidence on wells, eteo. [(bullet ricochet, bklood splatter
patterns, vehicle ecrapes)] must he horizontal (leveal}.

EDRRNSTe FHOTOSRATHS

The ohject of forensic photography ls to reproduce, preserve,
and record evidence and to improve the detail of latant images
such 62 fingerprints and shoe prints. This iz acconplizhed by
Judiciens vse of filters, different lighting techniques and
apecialized phetegraphle eguipment and filme., The positien of
trace evidence {(haira, fikers; kloocd droplets, etc.) cen ba
racorded on weaponz and ebher items of evidence. Fhetographs
for courtroom presentation can ba prepared.

Forencle photography has ite widest degree of latitode when
used in a controlled enpvironment. Forengic pnotography for the
Fhoenlx Pelice Department mormally is limited to the labaratory
facility. It inzludes zsuch specialized technigques as infrared,
ltraviolet, wicre-photegraphy, macrophatography, barrier
filters, and special lighting technigques.
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Figura 19. = MPF-4 Camera with pistol

Figure 20. - Latent Cingerprint on pistsl
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#¥. TaoL MARES

Tool marks will mast often be found in burglaries, thefts from
vehicles, wire thefits, and illegal entries. The marks will
gither he:

1. An jmopessaicn due to a perylng or battering actian, or

2., A striliated too) mark dos to 2 sliding cor scraping action
of the togl across a recelvirg surface.

The impreasipn=-type taols marks are usually produced by pry

bars, sorewdrivers, pliers, bolt cutters, and hammers.

Striation marks can alzds ke pradoced by pry hars and scray-
drivers when they begin scraping acrose a surfaos &8 prassure

ig heing applied. Bolt ocutkers, t£in snips and plisrs freguesntly
leave striated tool marks ofy sut locks, haspa, and wire. FKnives
used te ctut insulated wired <r rubber hoges leave ldehtifiakle
tool marks in the inawlatien oo rubber.,

Bath of the foragolng typess of tool marks can be idantified as
ha-ring been made by A particular toal 1f the objact sorface is
capabhle of registering the 1ndlvidual characterietiles present on
the ¢ontacting surface of the tool.

There is a third type af topl mark that cannoat ke identified.
This is a compound tool mark typloally oroduoeed by saws, Liles,
and grinders. Multiple acrapes of a sorewdriver cr pry har on
the same araa will also produce a compould tool mark.
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PRESERVATION OF TOSL MAREES:

Evepy effort wust be made to get the entire ckject to the Crime
Labaratery. TIf this is not poselikle or practical, then the area
eoptaining the tool marke should be removed or cut out after
srientaticn photographe are taken. Finally, if tha okjact
canpet ke coliected nor the area cut cut, then a rubber or
gilicanse cast of the tool marks should ke made and, again,
srientaticn photographe taken., Multiple casts should be mada

af each tool mark.

Ir the absenca of the actual abject, thees phetographe will

ajid the laheratory in determining the approximate angles
employed with the tosl and are nacessary for tha prepapatien

of test marks. Package or pratéect the tasl marks in such a way
as to prevent alteration or demage during transportatien to the
laboratary.

Fhotegraphs, even ¢lose-ups of the tool marks, are not suitables
for =cientific comparison. The identifying characteristics are

uslally microscople and regulre speciallzed lighting techniques
to examine them.

LECTTION ) 1l ] H

Two consideratlens should be reviewed by the officer hefare
& tapl is =ubmitted to the laboratory for exemination:

1. The tool iz capable of having produced the marks. The
marks must be pcansistent with havihg been made by that type
af taol. This getarpination is made by wvistal inspecticn
apnly. Do ret place a fool in the toel mark to see whether
it fits.

Z. The topl can be linked to the suspect. This reamulires that

it either be in his poszeszion, his vahlele, or home;: or if
found at the scens, that 1t kears his fingderprints.
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Togols that pass these twg tests should pe marked, packaged, and
transfarrad to the laboretorsy.

FH¥SETCAT MATCHES TN TOOL MAREK CASES:

The possibility for a number of types of physical matohes exiate
in npest cases where tool marks are found. The type of evidence
is often superlior to the kool mark aspect of the case and should
not be overloaked. Some typloal exdarples are:

1. Broken tipc of toals at the soene.
2. 0Cut radiator heses on a stoalen ehngine.
. Qut pattary cables on stolen bhatterieg,

%. Paint chips from the topl mark adhering to the tool.
TARORLATCRY COMPRABRTISOMS®

The labcocratory's task invelves:

l. A& pearch for mutual transfers of paint, greaee, metpl
bhetween tocol and tocol mark (trace evidence).

2. The determination of angle, position, and directiosn of
movament of the tool that produced the mark,

i. The praparation of varleus test marks with the tagl,

4. Microscoplc comparisons petween the tocl mark and test
marks with a forensic gomparisan mlersscope.
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LAPORATOREY FINDTHGS:

From the eomparisen micrescopic examination, the criminalist
will arriwve at opne of four pocsible opinions:

1. The togl produced the tool mark.

2. The taogl covld net havea produced the tool mark and can ke
excleded,

3. The tool is consistent with bhaving produced the tacl mark.
A number af matching characteristics were found but were
insufficient to constituta an identification.

4, The taoi coild not be excladed., Insufficlant information

was presant in the evidence tgpl mark to eztaklisk an

identification ar exclusion.

Figure 22. = Taolmark
compariesn of one tooth
impre=ssion
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Figure 23. - Ballet ldentificstion with
d camparisan microscope

Figure 24, - Cartridge casing identificaticn
with a comperizen nlarc=cope
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ExXI. TFIREARRHS

The use or possession of firsarms arises in a significant

numbgr of crimes. An officer should know the legal dafiniticn
of a filrearm, how ta properly coallect fired bullets, axpe:nded
cartridges, asscciated avidence, secure weapons, and have a
fundamental knowledge af amwunition, the rifling characteristios
and the kasic operation of common revolvers, auto-leading
pistols, rifles and shotguns.

The majority of the labeoratory's work in the arca of Firearms
gxamination falles in three categories:

1. Determining whether a particular weapsn fired 3 recovered
Fuller or expended cartridga casing,

2. Providing invastigative inforpaticon az to the possibls
makes or Rypss of weapsns that ¢ould have fired a
particsnlay bullet or expended cartridge.

1, oOther areas of investigation include muzzle distancs
determinaticons from powder residues aronnd bullet holes,
gunehet reszidues on hands, functisn teszting of weapons,
ammunitien performance, bullet impact =zites, trajectory
of bullats, and serial pumber re=toration.

RECOVERY AND COLEECTIOHN OF FIRED BULLETS:

Rifling characteristicz and identifying =triae are engraved ap
the sides of the hullet by passing down the kbarrel of the
weapon. Much af this information will survive passage throuah
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4 body, glass, woed, plastaerboard, and even metal. It is
imperative, therefore, that thia area of the bulle* not ba
marked ner centacted with any probe, tongs, knifa, or farceps.
Vever dig bullets out of a wall or cailing. Instead, cut ouk
the area cswtaining the kullet and carefully work or kreak away
the surreunding material or sukait it Yo the lakbeoratory still
imbedded. Once recoversd, tha bullet should ba wrapped in
tizsue paper, zealed ip a pill vial, and the container ade-
gquately marked for identification vurpeses. Do net disturb any
adhering matarial szince zuch debris may be evidence of a rice-
chet or contact with other okjectz, and hawve an impartant
baaring an interpreting thea svidenze in the case, The use of
cotton iz not recommendsd. Multiple hullets should be wrapped
and packaged zeparately, then ltemlzed az +o the lozatian or

gourse of sagh.

RECOVERY AWD COLLECTION OF EXFENDEQD CARTRIDGES ;

Auntoloading pistels and rifles, as well as nultiple shats from
other typas of rifles or shobguns, make the presepnse of expended
aartridge casings at the scene a4 strong likelihood.

fnoe found and their lecation recorded, the cartridge caslngs
should ke placed in suitable containers and the contalners
gealed and marked feor identification purposes.

Identifying markinge zan he imparted to cartridge caslngs by
the weapon during leading, firing, extractlen, and ejectien by
varicus surfeces and parts of the particular weapen. Nearly all
of thiz information wlli be located on the lower half of the
axpended cartridge caszing.

FIRELEME :

The pogition and legatish of discarded of hidden firearms should
ka racorded or photographed before keandling.
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The peosition of the weapon, whether recovered at the zcens or
takan from a suzspecst, shoyld bhe garefivlly noted kefore it is
unlcaded or manipulated. Do nok handle & firearm unles= you
understand ifts mechanlsms. Trace evidence on the weapon (hairs,
fikers, Plood, ets.) can be aaslly lost, zo minimun manipelation
ie eszsential.

A ravslwver zshould be checked for:

1. The positien of the hammer (full down, partielly or fully
cocked] .

2. Tha arrangement of cartridges in the ¢cylinder. Mark the
cartridygs under thae npammer A5 to whethsr fired or not and
proceed around irn a clockwisa fashien numpering each. ¥eep
track of brands and bullet types in =egquence. Note the

direction of rotatison of the reavalver ¢ylinder in normal
operation.

3. Tha position of the cylinder at the time found. HMake an
index mark above the oylinder chamber that was lined up
with the barrel.

utaleading pistols, rifles, and shotgquns =hould be checked for:
1. The position of tha hammer and any safeby mechanisms,
Z. The numker of cartridges remaining in the magazine. “hese
may be left In the magazine as long as the magazine is
ramoved from the waapon.

3, The pressnce or ahsence af a cartridge in the chamber.

Eecord the serial number and make of the weapon and tag 1t with
ldentifying information for aukseguent conrtroom identification.
No attamets shauld he made o clagn the fipearm por should it ba
handled by inzerting sbiecte in the barrel. Largae evidance




envelopas or paper kbags are suitable for packaging pistols ocnoe
they hawva haesn =ecured. Thes&_cnntainers should ba warked and
raalad,

SMMOBT T IO 2

An effort stould be made to obtain any anused ammunition from
the syspect, his heme, or vehicle. This will zid the labora-
tory's work by providing scomparakle sammunition for test firing
purngaes and for comparison to pullets and caxtridge casings
from the scena, If the ammuapiticon i= of an gnuenal type, thia
¢an provide a further link between the suspect and the victim.

POWDER RESTDUES = WUTELE _DISTANCE PETERMINATICNS:

Beziduss from Iirvearms dlscsharges on the wilotim serva as a maans
for determining the approximats distanca from which the weapon
was fired., BSuch determinations are wseful in many suicides and
daaths resulting from an alleged stroggle over a gun.

¢lothing with bullet holes to be exanined for gun powder
residuss should first be air dried if thev are wet with hload.

once dry, they should be carefully roiled up in clean paper so
that any powder residues will not be transferread ta other areas
of the garment. These reaiduss are on the surface of the
clothing and may be ®a=ily lo=t or dislodged by handling.

Wigihle spoting and unburned powder particles can often be sean
with muezsle to target gdistances of 1=-2 fest. Chemical a=alyeis
technigues may extend the detaction limits to approximately 34
faet with certain tvpes of ammunition and firearme.

Mazzla to targat diptances can 4150 he detarmined from gun

powder tattooing (stippling] on exposed skln or from the spread
of zhotoun pellets.
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Before reguasting that tha laberatory determine tha astual

muzzle to target distanca in a particular ¢ase, the officer must
have the followings

1. The actual weapon usad.
2: The evidenca bullet; ses (4).
3. The amnmunition used or unfired ammuniticon fram the weapon.

4. In the absegnca of the actual bullst, expended casings will
ba naeded to detarmine the bullet or shok shall tyvpe.

LADORATORY FINDING — SUMMARY:

Gunshot residuves an the hands of a person vhe has handled ar
fired a firsarm can be determined from hand swakha., The hand
swabs should he collected by a trained officer. It must he
collectad within a few hours of the incident. The residues zre
an the surface of the handes and are easily lost by washing or
rubking.

1. ERecovered bnllets and occcesionally bullet fragments can be
identified as hawving heen filred from a particular ficearm.
The succes= of the determination will dspend on the sur-
vival af cartain class and individusl characteristics an
the bullet and the raproducibiliiy of the=se charactaristios
Y the weapon.

2. Expended sartridge cagings @an be ldentified a= having
bean fired in e particular weapon through the firing pin
impregsions, ejectar marks, extractor marks, and ocoa-
gicnally by chember marks or magazine 1lip marks.

3. The functicring of firearms may be tasted to determine

the triggsr pull, wperatlon of any safety devices, and the
capability for accidental discharge.
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Muzzle to target distances can be appreximated by maane of
powder residues, powder tattooling, or shotgun pallet spreoad
when the weapen and ammenition are availaebkle for test
firing and corpariscn. Where ne patterns or residues are
detectanple, a minimum muzzle €5 target Jdistance canp be
establighad. Such a determination is uwseful in raling ouat
eulnide a= & passibkle cawse of death or te answer quastions
reqarding a struggle for the firearn (zelf defense, =%o,. ).

Crime scepe recanstirgctian ¢an invalve bullef trajactoriss,
trace evidence on bullets or weapona, ouliet impacts/
ricechet, entrance/exlt Iln walls, glass, etws,; and other
types of comparative analy=es can ke performed by the
laboratory. These examlnatlionz san assizst in determining
the shocting sitvation, participants' peaiticns in the
srenes, substaptiata or contradliet stories, and explain
events,

.. ECI T

Figure 25. = Assorted handguns from the lakoratery
waapon reference oollection
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X¥Il. RERIAL WUMBER RESTORATION

Firearms, electric tools, fameras, engines, hicyclas, clactronis
equipment and motor wehicle body frames are all typical aramplas
of items which have sarial numberz. These itams are oftan taken
in hurglariesz and thefts and are sold or fenced with the serial
nuwmbers obliterated or removed in some wmanner. In sSone sasaz
Tha =2rial rumpbers can ha rastarad,

Thers are seaveral methods of placing serial numbars on items:

Cas® numbers (raissd} - engine klocks
1. Stamped numbers -~ firearms, vehicles, toole
2. Engroved numbers - jewelry, electronics
3., Inked numbers {on plates ar labels] - electronics

Cast, epgraved, pr Inked sarjal numbers canbob he easily
rastorad if they hawve bean phy=zically reamoved or ohliteratad.
Microsecoplc examinaticn combinad with obligque light and cther
teehniguas may reveal partially removed munbers. This alse
spplias to angraved identiflcation numbars or markings placed on
the irews by the swners, If the numbers have heen covered over
in some manner (paint, eta.), the labkoratory can often ramove
tha covaring to reveal tha =zerial nombar,

Stamoigd - lethters and numbers on metal okjects produce
underlying strained areas in the metal which projects deepar
into the metal than the stamped letters/mnumbars. Thess strained
arzas will often survive the remcval of the serial nunber hy
grirding ox £1ling.

Chemical etching solutions can be used to visualize the
ohlitarated serial nonker. The araa is Ffirst sanded with

progressively finer grain sandpaper until the surface ig
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"mirrar" smoeth. The etching zolution will attack the metal
in the stralned areas at a different rate than the adjacent,
unstrained areas. The different rate of attack will cause the
nambersletter to become visikle., Different etching solotion=
are used fgor different metals or metal alloys.

Stamped serial numbers which have heen welded, heated with

a torch, or struck repeatedly with a punch can =s=eldon be
restored. 'This oblitaratlion methods ralieve the original metal
strain producad when the serial nunbker wes ztamped and the
chemical etrhing soluitions cannot restore the numbers/lettars.

SUNMISSIGH OF ITEMS TO THE TABORATORY:

Itens af evidence to be submitted to the lakboratory for serial
numhker restoration should be marked and packaged in an appro—
priate manner. Neo special instructions on packaging are
hacossary.

The lakoratory providez different chemlcal etching salutlona

to trained offlcers wha wark with stolan vahieles, ete. The

ohliverated sperial nemkers ¢ vehiclez, sngines, and bisyales
are nermally restored by thease afficers.

Hfficers submitting evidancae to the laharatory should consider
the following cuestions hefore submission:

I. Dogs the item have a serial number? (Pre-15&88 firearns
often de not as well as many mass produced electronic
items.)

2. Iz it a type of serial number that can be restored? (a.g.,
stamped. )

3. If restored, is the serial humbher traceable?
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The gfficer shoemld indicate, if knowm, the location{s] of any
sarial numbers as well ag the style [(# digits, nonbers versus
latters, etc.). If the potential seria)l pumber i1z Known, 1t
shonld ke included with the reguest.

FABORATORY FINDIHNGS !

The laboratary will repert partially restorad as well as fully
reatored sarial nuembers. If a particular number or lattar in a
ggrial pumnber cannot be clearly determined, the most likely
mumbers/letters will ke indlcakted for that epace.

For example in thiz partially restorad serial number:

A 7B = [3) 67
(8]

- = gould not be datermined
(3] or (8) = possible funkers
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AXIII. DOCUKENTE

The present scope of the lakoratory's document Worl conslista
of rastoring sbliterations, erasures, and writing on charred
doguments; deciphering indented writlpngsr condueting chenical
tests and comparisens on inkes and paper, making ¢omparisonza
betwesn typewriters and typewritten meterials, and axamining
reroxk coples of documents.

The comparisen of handwritten dosuments or slgnatures is ngt
andertaken by the labhecrateory at this time.

COLYRCTION AND PRESERVATION OF DRCUMERT EVIDENCE:!

Most documents such as stick-up notes, threatenlng letters,
correspandence, etc., requlre no special handling procedures
gther than to mark them in a sultable logation and seal them
in an evidence envelope.

In the comparlizon af a typewritten doecument with a typewriter,
it i3 net zlways necessary toc submit tha gquestioned typewriter.
Examplars can ba prepared by the suspect at the requast of the
pfticer and the evidence note dictated rather than shown to
fiim. In this way, gramnatical errora and peculiaritiES, gpel-
ling errors, variable key prassura (with manual typawritars),
and general farmat in hath gamples can be compared.

If the suspest does nol wish to dooperate, then the lnveatigator
can coapy the note several times on =lmilar paper or impound the
typewriter. The upper and lower case of the entire keyboard
should he included as well. Initial and date all exemplars and
recoxrd the make, medel, and seria} number of the typewriter.
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The typewriter ribhon ar ribbon cartridoge often retains
infarmation relating to what was previously typed and should
alvays be submitted and examined.

The possibility of a physical match hetween the evidence peper
torn fraom a pad and the corresponding plece in the suspect's

foma or offlce chould not be SGverloocsked.

FTARORATORY ENAMINATIONS AND FINPTNGE:

1. ODhliterations, erasurss, overwriting and c¢harred doslmehts
weh oftas be reastoraed by infrared axsmination or other
technigques,

2. Inks can be shown to be comparakle in dye content or to he
dissimllar and therefore pgt from the same pen.

1. Typawrliters acguire individuality during use through twe
distinst mezns:

A. Mechanigal defeats such zg horizontal and vertical
misalignment, slant, and tiit of varlieous type fonte.

BE. Damage to type fonts such as hent or broken eerife.
With a sufficient numker ar comkbination of these
individual characteristica, a typewriter can he
idantified as having produced a certain documant.

Hedern typewrlters utllizing the ball head, dalsy wheel, dat

matrix or laser printing techniques rarely exhihit wmechanical
defects and are therefore wery difficult to identify.
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Figure 26§, = Flameless Atomic Absorptien Spectrephotometer
for detecting qunshot residues en hands

Figura 27. - Gas Chromatograph IntsMimeter [(E0I)
far measuriag blozsd aleashol levels
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¥ETW. ARSON

Syepicioys firez and fire kombings account for most of the
requests to determine the preassnce or absence aof accalarants
and thelr identity when possibla,

SUSPICIQUS FIRES:

In ¢asas of homa or automchlile fires, the officer will nesd to
work clesaly wikh a fire investigator whe can determine the
point of erigin of the fire and can ketter recognize pessikle
ineendlary davices.

EVIDENCE COLLECTION TH SUSPICTICGIS FIRES:

The odor of debris, any suspiclous santaipers, and the material
at the point of origin should be noted. Thess materials, par-
ticularly the aall, carpeting, or flocring below the point af
erigin must be placed in alrtight containers and submitted te
the lakoratsry as soon as possible. Plastic bags ara pot
sueitable for this purpose.

Material of the same type fiom an atea adjacent to the point of
origin will alza ke needed by the laheratory for a "backgroundg™
detarmination. d¢enercus samples should he collected.

FIR® HOMBS:

Sech devices are sufficiently obvious that they seldom nead to
ke palnted out by a fire department investigator.
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The basic types are described below:

1. Simple of 2 igh ] £ = Thegs mist he thrown by
tha suspect and either contain a earning wick {molotov
cagktall) ar burst inte flame upen impact (hypergelle
combkinatione] .

2, Hiddep or Delayed Fire Bembs - These incendiary devices

utilize chemical, wmechanical, or elegtric delay mechanisns
and therafore mllow the suspect to be miles away before
they go off.

iy v E H FIRE BOMOSTHES:

Dnly extinguished or dud moletov cocktalls arse reasonablY zafs
to handie by the fiald efficer.

Fvpergollc devicezs pontaln highly sorroaive acids and oxidizing
agente which apontanesusly burst inte flamea upan ¢ontact with
one another. Some of thesze materlals surtive burning and should
ba handled by bomb squad perscnnel only.

Unexploded devices of any type nust pevar be placed in police
property or lakoratory evidence lockera. Department policy
requires that theay be transported to the Police Academy for
starage.

Cnly smaller =samples of the contents in =ealed wizls are to he
sant to the laboratory for analysis.

Exploded incendliary devices racovered £rom the scoene should he
placed in a suitsbkle airtight combtainer and atered at the range
until it can ke personally breought to the laboratery for
examinatian,
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LABORATORY EXAMTIHATIONS ARD FINDINGE!

Flammakle hydrocarbons sach as gasaline, kerasene, and paint
thinner can often be reccvered fram the suhstrate at the point
of origin ¢f a suspicious fire where sufficient sample has been
collected. Although only a few drops are genserally recovared
from several pounds of debris, this is sufficient for idanti-
figation purpeses using sephizticated instruments.

The wvelstilea cantants or residues from fire bomhs are also
examined by instrumental analysis. In the case of & =sample fraom
an unexploded device, the gas chromatographic profile of the
contents can he cowmparad wlth other devices or ilngredients in
the possession of the suspect. Such comparisens often approach
fingerprint specificity and alliow the fuel in the device to be
directly linked kack to ancther container or storage tank. Gooad
control samples are essentlal in this type of compariszen.

Flgure 2&8. - Gas Chromatagraph fer identifying
arson residues
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X¥W. HEADLIGHT EXAMIMATICH

Tha investigation of nighttime trafflc accidents fredquently

will result in conflicting statements betwasn tha drivers and
bystanders. An exanlination of the vehicle headlights and other
ligat bulbs {(rvnning lights, tall lights)} will often damonstrate
i? tha lights were on or off at the t"lie of the ascident. These
light=z may e intact sy broken.

Where breaakage of the herdlights in question ocours, lakboratery
examination of the recovered filaments and glass can wspally

determine if the lighta were on or off. This ie alzo true of
the ather avskemotive light bulbs.

EVIDENGE CoLLECTION:

Definitive laboratory findingz depend primarily on tha recavery
of filamants. The fllaments will often be twisted around the
supports or feund amid tha debrile a2t the bottam af tha lamp.

211 the headlight:s and bulbs should he ¢ollected at the scene.
Tf the headlight or buallk is hrcken, <ollect all of the remaining
glass, filament adpports, and plug perticen. Be pure to collect
the running lights and tall light kulbks. Their lighter weight
Filaments will often exhikit thermo zhoek (distortion} when the
headlight filaments are missing or net cbhvicusly diztarted.

FIETD EXAMINATIONS ;

1. Tha position of the light switch 1ln the vehicle sheouwld be
recorded.
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Evary attempt must be made to detarmine whether the driver
o anycne «lse hes been in the vahiecle and touched any of
the controls.

Do not perform an~the-spot testing of the unbroken lights
until any broken lamps are removed from the vehicle.

LARORATORY EXAMIWNATIONS OHD FINDINGS:

Microscopic examinaticns of the recoverad filaments, in eonjune-
tian with tha filament supports and adjacant glass, will reveal
the following:

b

The broken headlight was on at the time of impaczt. This
determination is evidenced by the findings aof tung=ten

trioxide (yellow powdar) depoeslts and molten glass beads
on the filament.

The hbroken headlight was pgt an at the time of impact due
tc a cocmplece lack of tungsten tricxide dapesits,

The hroken headlight is consigtent with having kbeen burnad
cut priapr to lmpact and therefors incapable of cparation ar
the time of the accident. The filament exhikitz & hurnout
break and neo molten glass beads.

The filament was not birning at Impast but strvived and was
exldiged later by the deliberate or accidental operation of
the light sgwitch.

Grogzs tungsten trioxide deposits will be presant on the
filament and on the glass or surface immediatsly abova the
fllament. Ho molten glass beads will be presant an the
axidized f£ilament.
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5. Examinaticn of the running lightastail light wlbis)
indicates that the headlighte were onfoff at the time of
the accident. Thie information iz wvaluable in the abzencs
of intagt headlight filament= for =xamination.

The smaller, lighter, filamente in the awxiliarv wehicle
bulbs may exhibit thermo shock if on in casas vhure the
aollizsien iz less sewvere and the headlight filaments do
not shew any distortion.

NOTEt Tungeten triowide deposits can often he ssen with

the unaided aye on the filaments, filament svpports, and
mirrored glass around the filament. Depending on their

thickness and rate of preductien, they will vary frem an
off-white fegging to minute canary yellew powdsr on the

actual Iilapent,

|
' Pigure 29. - Auto brakelight

" Ffilament with tharme sheck
7 from an ascldant

Figure 30, — Auto
Frakxelight filament
with no ccil distortion



KXVI., SUBMISSION OF EVIDEMCE FOR SCIENTIFIC RWALYETS

Ttemsg of avidenacs that hiave bean collectad, marked and packagad
and are to be submitted foar secientific examination naed to ke
prought o the hasement area of thea Folice and Publio fafety
Building (FFEB} at 520 West Washington, The exception to this
is emall amounts of non-arrest drugs/naraoticos, drug parapher-
nalia, and bleod alcohol kits which can be impounded at the
precinet stations and will be transported to the labhoratory by
Froperty persontiel.

offimers not directly involved in a speclfie investigation who
take custody of and transpart the svidence hetween itz initial
apllection and the time of its intreduction in court bacoma
ilrmralved in the chain of custasdy.

Sinca all individuals handling the evidence may have to tastify
and they sheald be able to identilfy the item(s). It 1z likely
that the chain of evidence Will ke thoroughly axaminad by tha

defenae attarney in an effart to har the intreductioh of the
evidance.

Thers are only two acceptable neans of submitting evidense tq
the lakeoratory:

1. By dirack, hand to hand transfer from the officer to one of
the criminalists at the Crime Laboratory on weekdays during
the hours of 8:00 a.n. to Eidd p.n. All reguired forms are
availeble at the laboratery and can be filled ocut thers.

The Letent PFrint Section is open %4 hours a day, seven (7}

days a week] and evidence for fingerprinting can he suh-
mitted directly to a Latent Print Examiner,
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By depositing the evidence with the regquired forms in one
af the specially warked leckars for laboratory analyeis at
the evidence lmpeuand room lacated in the PESE basemsnt at
fz0 W. Washington. These lockers are self locking and can
anty be opened by tha criminalizsts. These lockers ars
emptied an A daily basis, Monday through Friday.

Evidence left at precincts or in the regular preperty impound
lcckers will ppt bhe taken to the laboratery by the criminallists
with the exception noted akove. The appropriate forme must

accompany all submlissicnz. The basic requlrements for any type
af labaratery examinatlon are:

1.

That it be submitted in one af the three ways dascrihed
ahove (pretferably by persanal delivery).

That the items are submitted with a Departmental Report
(DR) numker. All laboaratory recorpds and reports are on
the kbagls of DR numkbers. The only exception to the DR
requirement is a preliminpry examination of evideance for
avaluation or investigative purpozes whan It 1z hrought
te the laboratary by the cfficers,

Only wverbal reaports gre normally given on these types of
examination. & ¢omplete analysis or written report will
raguira a DR number and a formal submls=lon of the
evidence.,

The forms to accompany evidence are:

1.

2.

Femqueat for Scelentifie Analysles Lorm {1 copy only).

Praperty Inveice form (ariglnal only).

if evidenca was pravicusly impoundsd and has been eigned cut of
Palice Property for submisseion o the lakoratory, 2 gopy of the
property invoice shouwld be submitted with the Scientific
Analysis form.



The followlng pages depick typical scientific analysis requests
anc property inveices as they would ke £illed oubt by an officer
for spkmissicn to the laboratory with his evidence. The ex-

aEples are for & narcotics cass and & comparatlve typa analysis.

The remailping portlion of the Regquesht for Scientific Analysis is
filled in oy the lakharatcry staff. This includes a description
of all items recalved, the date, time and place received, the
findings wade by the Criminalist and the 2dispo=ltion of the
evidence.

The labaratory report is then typed in quadruaplicate. Tha
ariginal cepy ig placed in the Recards and Tdentifleaztlen Buresau
file under that particular DR.

gfficers or deputy county attorneys desiring coples of the
laboratory findings showld obtain them at the Recgrds and
Tdentification Buresau.

Coplies of the lakoratory report are used for stipulation
purposes at preliminary hearings and, therefore, showuld he in
tha possassion of the prosecutor at the time ¢f the hearing if
pos=ikla. The justlce courtz have been allowing the schmittlneg
officer ta copnktact the laheorateory, talk to the criminalist wha
analveed the evidence and, on the hbasie of a verbal report,
testify as= to the analysis rezanlt for the purpose of the
preliminary hearcing.

* Evidencea cnce processad is nok kept by the Laboratory
but iz placed in the prilice property rocm £foir long term
starage where the offlcer may sian 1t out for court
ApneaTANCes .
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