V747174

y 4 y av -
y4 L L

IN THE
POLICE LABORATORY

-ALLOY

~LEAD

VOL. 1—NO. 2 JUNE, 1943



A scientific publication, issued monthly by the
Laboratory of the Missouri Statc Highway Patrol, through
the interest and cooperation of police laboratory tech-
nicians throughout the country. "THE TECHNICIAN" is a
non=profit, and non=-copyrighted bulletin, edited by the
personnel of the M.S.H.P. Laboratory.

THE COVER

This montht!s cover photograph is one submitted by
Joseph Beeman, MM.D., Director of the Oregon State Police
Laboratory, and accompanies his article on the small Lit-
trow Spectrograph, presented in this issua,.

- dt o
i

Responsgibility for all statements made in material
published in this bulletin rests with the author of the partic-
ular contribution; neither that material nor the editorial com-
ments appearing herein are to be considered as necessarily re-
flecting the views or opinions of the Missouri State Highway
Patrol, nor the Laboratory of that Department.



T0 THE READERee

One month ago, 8 little delayed, and perhaps not so
large as it might have been, "THE TECHNICIAN" was intro-
duced into the field of Poliee Scicncoe Literaturc,

Whon tho wesponse to it has beoen determined, we will
discuss that reaction in theso pages,

Our first lssue was mimeographed, Costs of printing
a publication of this sort, particularly when they must be
paid cntirely from subscription fees derived from such a
small group within the policc profcession--arc cxcessivos
It is possible that wo will obtain a greater number of sub-
scriptions than is oxpectede If so, printing facilitics
may be obtained or arranged fore Pcrhups some othor de-
partment has such focilities and will coopcrate with us in
this wventure, Reproduction of photogravhs is possible at
present only on a limited scalee

If an organization or socicty is formed and this pube
lication accopted as its official bulletin, printing facil-
ities, supported by advertiscment, could readily be obtain-
ede The Highway Patrol is naturally prohibitcd from en-
gaging in commcrical centorprisce Should we accopt com=
mereial advertiscment, cven though merely for the purposec,.of
dofraying printing costs, such action might rosult in orife
icism.

If "THE TECHNICIAN" wcrc published in the name of an
organizatior, as its official bulletin, there could bo no
objection to such a movece.

‘ The rcader may wonder why we have undértaken to ini-
tiatc o publication on so insccurc and indefinitc a asise

The eanswer lies in the fact that we hope that "THE
TECHNICIAN" will be of such interest to the police labe
oratory technicians and others throughout the country,
that thoy will scc to it that it is propcrly supportcd,
The growth and charactor of the publication rests in their
hands, The Laboratory of thc Missouri State Highway Patrol
has organized tentative plans for, and has begun the dis-
tribution of it, However, it is to bo regarded as a pub=
lication by and for technicians everywherc.. It is yours,
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not ourse. Your suggoestions, criticisms, and commeonts will
be appreciateds Thoy will be carefully considerod, and if
thought practiecal will be incorporated into the publication,
"THE TECHNICIAN" should be looked upon more or less as a
corporation, in which cach of you, thc roaders, has pur-
chasecd stocke As morc cffort, time, and moncy, is put into
tho M"eowvporation so will the walue of that stock increasce
"THE TECHNICIAN" will thon be as a mirror, rcflocting the
attitude, views, and opinions, of the ontire technical phase
of thc police ficld,

We note with interest the ammouncement in the March-
April, 1943 issuc of thc JOURNAL OF CRIMINAL LAW AND CRIM=-
INOLOGY, of the formation of an "American Sociscty of Quos=-
tioncd Document Examiners." Again is brought to us the
realization of a nced for a similar "American Socicty of
Policc Laboratory Technicians,"

We, the editors, arc not magazine publishers, Our
traiuning has boou in the analysis of physical evidcenco
found at the sccnes of crime, and in the preparation of
that material for usc in the Courts of Law. If wo scom
at times to lack skill in the handling of literary matorial,
or if the importencec of other dutics imposed upon us causes
delay in printing and distribution of the publication, it
is hoped that our rocaders will be tolerant. We will do our
best to express the interost and attitudes of the various
workers in the ficlde. Wo will continue our cfforts to on-
courcge o better cooperation betweon thesc workers. To ade-
vance suggestions on standardization of practices, and to
encourage the formntion of a socioty which will ropresent
these interestse.

THE EDITOR,
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MAGNIFICATION vs. DIAMETERS

By John E. Davis
Technician with the Laboratory of the Missouri
Stato Highwmy Patrol

In roading articles of a scientific nature, onec often
finds difficulty in intorpreting the authorts illustrations
due tc variations in the methods used for the cxpression of
magnification of photomicrographse.

Probably somc of this difficulty is actunlly duce to the
writer, who may fail to properly label his illustration=-
that is, he may usc an incorrcet torm in cxpressing the mag-
nification, not roalizing that there is any differonce in
the meanings of tho various modes of cxpression.

On thoe other hand, probably it is morc froquently tho
foult of the rcader who does not know just how the caption
should be intorproted, cither becausc he likewise does not
kmow that the cxpressions vary in meaning, or because he is
not surc that the writer correctly exprcessed himsclf.

Just for ocxomple, lct us supposc that an illustration

appears in o toxt, and is laboled as follows: "Photomicro-
groph of s B60-X." Now just what docs "60-X" moan?

To the roader who may never before have scen thoe particular
objcct represcnted by the photograph, but who has some know-
ledge of microscopy, he will probably conclude that it was
takon with a 10-x objcctive and a 6-x ocular, vhich gives

a magnification of approximatsly 60 diameters. This may be
the correct interpretation, and it may not bee A sccond
reader may infer something entircely diffcrent from the des-
ignetiones To him, thc coption will mean that the illustrated
objcct--as it appoars in the toxt--is 60 timces as large as

is tho objoct itself, And one rcader may think of it as 60
times as large in arca, another as 60 times as large in diam-
cterse Of thosc, the lattor viow would be morce likely to be
correct, But thon therc appears a socond questione Namely,
did tho caption rofer to the size of tho illustration in the
text, or doos it rofor to the size of the original photograph
submitted with the manuseript, which may have been much larger
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than that appearing as an illustration in the toxte

It may appear, then, that 60-X, or 270-X, or 900-X,
docs not satisfactorily oxpress the authort's meaning to a
roadors Particularly mey this bo truc in thosc cases in
which tho reader is not likely to have had o scicntific
ackgrownd, but in which he does ‘desire to corrcctly under-
stand the photographic illustrations.

If the author hes not, at outsct, cxplained just what
he means by the cxpression hc has usod in designoting "mag-
nification", thon they might almost as woll be left off.
And how many timcs docs onc sec such cxplanations in the
texts?

A sccond mothod, commonly uscd for the expression of
"magnification" is the torm "diamctors",

This mocdc of cxpression is probably somewhat better than
the usc of "X", for at lecast it oxcludes tho interpretation
which might be made regarding arca. Otherwise, however, it
involves tho seme difficultios of undorstanding.

"100 Diametors", may moan that the author used a 10=x
oycpicee, and a 10-x objoctive in moking the original ncg-
ative.

It may also mean that the diameter of the object as seen
in the print (in the toxt, or in the monuscript--??) is 100
times as groat as it was in the original objcct.

Which is the correct meaning? Prebably the former, but
if no explanation is given how can the reader be certain?

A third method of exproession may be utilized. This is
by use of the word "magnification". Thus a photomicrogroph
nay be designated as having a "magnification of 100".

To the roader, this mey havo lcss moaning than "diamcters”,
and be of no morc significance than if the oxprossion had been
as "100-X".

A fourth method might be used. This would be by a des-
ignation, not of the illustration or anything about it, but
rather of the objcetive and ocular uscd in producing the nog=-
atives. Thus a picturc would be reproscented as a "Photomicro=-
graph of s> 10=x; 10-x." or as "45-x; 10-x." ctc., in
which the power of the objective were first given, to be
follownd by the powor of the ocular.

This method would bo tho only ono which could satis-
factorily oxpross to o ronder the "magnifiontion" of an ob-
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joet in the cbsonco of any cxplanation of the authors moan-
ing. It has a disadvantago, howovor, in that it proesupposos
o knowlodge of microscopic lonscs on the part of tho readors
Even so, it is probably better than the abovo mentionod ox-
pressions, yot it is scldom or novor usod.

What solution can be offered, then, which will provide
for these difficulties?

Therc are twoe In the first placc if magnification is
going to bo exprossed by any of tho first throo methods dis-
cussed abovo, the author should stato oxplicitly Just what
he means by the oxprossion ho has choson to uscs. Sccondly,
thore should be estrblished & moro uniform meaning for these
terms, and & standardization on tho use of one or moro of
them, in whieh oach cxpression has a particular and like
neaning, both to the roador and the author.

Lot us considor for a moment tho compound microscope.
The designation of the power of the objectivo, and of the
ocular, ropresents an cxpression of the rolative diamocters
of the image produced with that lons, oend of the diamotor
of the objoct itsclf.

Accordingly, when using o 10-x objcetive, we know that
the objoctive is magnifying the objoct ton diamctors. If a
6-x cyepicco is used (an cycpicce magnifics tho image pro=
duced by the objoetive, and not the objoct directly) this
ayepicce mngnifies the objoct-image 6 timos, so that o final
magnification of 60 rosults.

Now this oxprossion of "60" as o final magnification is
purcly arbitrary--somothing which is not fully realized by
many individuals who usc the microscopce. It does, howover,
expross approximately the rolative size of the image as soeen
by the individual looking into the instrument, with tho size
of tho actual objoct boing oxamined. More precisely, it ox~-
prossos the diamoters of the imago as it would appear at a
distance of 250 millimetors from the "Ransdon Disc".* This
would be a little over 250 millimctors from tho uppor sur-
face of the ocular itsclf.

To properly oxpross magnification of a photomicro-
graph, ;t must_bgféxgrossa&;in_tgrma of the rolative sizo
of the irings a8 it oppoérs in thie plono, and
the #idc of tho objoot .it8clFi™ HoHeo). ar.,accﬁ‘r‘&"&c_‘dos-
ighations; it bocomos nodessary to onlibroto onos objectives
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and oculars by projecting onto o ground glass scrcen placed
in this position, the image of' a stage micrometer or other
convenient scale, and moasuring with a calipor, the diam-
oters of the imago produceds For this roason the true mag-
nification--as thus determined--may be somcwhat different
from a more multiplication of the powers of the objeetive and
oculars, inasmuch as they can only be made so accurctes. A
10-x; 10-x system might thorefore give an actual magnification
of only 95 dicmcters, rather than the 100-x which would be ob=
tained by more multiplication.

In making thoso detcrminations and calibrations, tho
body-tube of the instrument should be accurately sete (170
mm for the Loitz instrument, 160 for othors)

There arc two types of mognification. Onec is mag-
nification with resolution, (which might bettor be tormed
"angular magnification"); the other is empty magnification.

When onc usos o hond-lens, or o microscope, not only
does the imago appear larger than the objeet being examined,
but deteil is brought out which could not oven bo scen with
the noaked oyos This is rosolutions. The obility »f a lons
system to show as scparate and distinet, characteristics
which were only visible "en masse" with tho naked oye, is a
foature of its "rcsolving powor". The higher the resolving
power, the greater the amount of detail which can be scen by
its uso.

"Empty magnification" is mere enlargoment without any
increase in the amount of dotail which is discernable. If
o negative is put into a photographie onlarger and "blown-
up", it is cnlarged, but no new detail is discornable which
was not apparent in a smaller print or in tho negative it-
sclf. It moroly has spread the whole image out cver a
larger arca and made it less difficult to observe the smaller
pointsa

*The "Ramsdon Disc” is the point or region at which the light
reys lecaving the eyopiece cross to form the inverted cone of
light rays which produce the image. Light rays leoaving the
upper lens of the ocular are convergent. They therefore cross
at o point just obove the ccular, and "fan" out in the form
of an inverted cones. The point at which they cross is known as
tho "hamsdon Disc" or "Ramsdon Circle". It is not a point, but
rather a small circlo or disoc.

(7)



In the microscope, it is primarily the objective lens
which docs the resolving, Consequently the objective is moro
important than the ocular from that stendpoint.

As illustretion of this, if ono takes ¢ certain object=
ivo and exemines somothing just within the limits of its res=
olution, and thon changes to a lowor oyo iccae, whilec tho ap=
paront size of tho image will bo docronsod, tho resolution
will appoar to have romainod gbout the samoc, The offoct on
rosolution, of the oyopioeo, is relativoly srnlle

In cxpressing microscopic nognification, we must oxpress
it in such a mannor that somc indication is given of the ros-
olution obtainod, ond not so much as to tho apparont image
sizos It is just for this roanson that tho planc at which mag-
nification is moasurod (250 mm from ocular) is fixod and tho
sano rogerdloess of tho lens systom utilizod.

T2 wo should sot a microscope up with o 10ex objective,
and a 10-x ocular, cnd projcct tho image oxactly to 250 rmm,
from the Ramsdon Disc, if tho lenscs wore porfoct, tho diame
otor of tho imnge would be exactly 100 timos the diamotor of
tho object, Further, there would bo apparont a cortain a=-
mount of rosolution--that is, detail would be visiblo which
could not bo scen by naked-ocye oxamination.

1f wo should now move our ground glass out to 500 mm.
from tho Ramsdon Disc, tho imngo would appear 200 timecs as
large (diamotrically) as the object jtsolf, and twice &s
largo as the image had apnearcd at 250 rm from the Disce
Howover, no incroeaso in resolution would bo obscrvable. Tho
sorroot magnification of the objoct is still "100", and not
"200" as somc might supposce

In order to got o magnification of 200, it would be nce-
ossary to choosc an objoctive of 20 power, and an ocular of
10 power, and then oxamine tho objoct, If tho image of this
wero viowed on & serocn 250 rm from the Dise, it would appear
as largo diamotrically as tho othor imago (mentionod above)
had appcarcd ot 500 rm from the Disc, Howcver the resolution
observed in this imagoe would be groator than that which had
apnoared with the provious lons systom; magnification would
be corrcctly oxprossed as 200, ,

It is just for this roeason that wo uso higher and higher
power objoctivese If such woro not truc, it would only be
nocossary to move the negetive farthor awny from, or closor
to, tho Ramsdon Disc to inercasc or decrocse true magnificoation,
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From this we se¢ immecdiotely that magnification of photo-
micerographs can bo corrcctly oxprossed only in torms of the
rolationship botwoon the actual size of the objoct, and tho
image as it would appear at o distance of 250 millimotors
from the Romsdon Disc. Regardless of the sizo of tho nogativo,
or of the prints made from that negative, or of the repro=
ductions made of that print, megnification will be corroctly
oxpressod, (practically spoaking) if the author has designated
it in terms of tho imnge in this one particuler planc.

-# -

For ordinary purposcs it is satisfoctery to mercly mul-
tiply the powers of tho objective and ocular together, inas-
much as extronoly cccurate designations arc not gonorally
nocossary, and since the powers listed, arc gonerally roughly
accuratoc.

1
- 75 e
"

Lot us now teke up the consideration of the tom "diam-
cters™. It is the writer's viéew that this term should be
roscrvod solely for an exprossion of the relative size of the
actual objoct and of the apparent size as it is viewod in a
print or reproduction. Honco, no idea of resolution would bo
obtained, nor any knowlodgo of tho amount of rcsolution which
was nrasent,

Exprossing tho facts in torms of "diamcters", thon, ono
would see thet tho image of the 10-x; 10-x lens systom at
500 rm, from tho Ramsdon Disc, would be tho sanc as if a 20-x;
10-x worc usod and the negative placod (or the image viowed)
at 250 mne from the Disce Both would have a diamcter oxpross-
ion of 200, Nothing would be implicd as to rosolution, If
thesc images werc photographed, and thesc prints roproduced
only half as large (diemotrically) in o toxt, thon tho diam=-
cters would both be 100,

-3 -

The sanc would be truc of any negative placed in an en=
larger and increased diamotrieally in tho print. If a 4 x 5
inch negative is uscd to make an 8 x 10 print, we have in-
croased the "diomoters" of the imngo. No resolution has been
addcd,

If this original 4 x 5 negativo had boon oxposed at 250
e fron the Ramsdon Dise, and o 45-x; 10-x lons systom used
the nognification would bo 460, If o contact print wore made,

{fa)



tho print would have a mognification of 450, The 8 x 10 on-
largemont, however, would have o mognification of 480, but
o diamoters oxpression of 900,

From all this, it beconmes apparent that, unless an
author chnoses to specify oxactly whot he moons by his ex-
pressions, that he should use both mothods in combination=--
that is, designating mognification first--as oxpression of
rosolution, and diametors seconcdly as expressing thc relw
ativo size of the image which the render will sec cnd the
diameter of original object pictured.

wo will then have more or less standardizoed on a mode
of expression which will present illustrations in their truc
light.

"Magnification" must refeor primarily to resolution, and
thus be an expression of "angular moagnification", wherocas
"diameters" must be reserved for oxprossion of reolative sige,
rogardless of the angular magnificotionex

- -

Refercnce to the illustration proscnted below will clar-
ify the discussion.

Position "A" has & diamocter equal to that »f "C", and
twice that of "B"., If the diamoter of "A"™ is 2 inches, then
that of "B" is only 1 inch. That of "C" is likowisc 2 inches.

The "Dionmetrical magnification" then, of A end C arc
identical, and that of B is only one-~half.,

*Such angular magnification would mean more if the power des-
ignation of the leons systems omployed wore also listed, for a
10=x; 10=x systam would give the same angular and dianmctric
magnification as a 20-x; 5-x system, yot the latter (due to
the fact that the ~bjective would probably hove o higher re-
solving power) would show a groater final resclution. Ac-
cordingly, photomicrographs would be listed as "45-x; 10-x,
200 diametors", or any othor number cof dismoters depending
on the size of the printe If morc accurate oxpression of
the magnification was desirable, the actual calibrated an-
gular magnificotion should bo prosented also, as 45-x; 10-x,
429 magnificttion, 200 diamotors". Complicated?--Yes, but
neaningful ¢



The "Angular Magnification" howevor, of A and B arc
identical, whercas that of C is twice thet of these two.

An image at position A, with a diameters of 2 inches,
is not equivalent in res-lution to en image of the same 2b-
jeet at C, with an identical diamoters

- b =

It may be of interest to briefly cdiscuss the methods
which might be omployod in tho dotermination of "diamoters"
of a print,

The diamcters of an object as it would appear on the
ground glass scrcen will very dircctly as the distanc from .
the haasdon Disce Thus, at 500 mm. from the Disc the image
will be diamctrically twico as large as it would be at 250
mm. Consequently, it is o simplc mattoer to caleculate tho
"diemeters" of an object on any print made, by first cali-
brating the lens systom and then figuring out tho reclation=-
ship between the sizoe of the object in a finished print,
end the size of the image at 250 m. cr of tho objcet it-
sclf.

Supposc that o stoge micronmcter is used, and the image
projeeted on 2 scroon at 250 m. using o 10-x; 10-x systom.
Let us assume that a moasurcmont shows two linces 0.01 mm.
apart on the stago micrometer to appoar 1,0 rme apart on tho
scrcone The magnification is thon exactly 100, At his
point the diancters is also 100, At 500 mm. from thc Rams-
don Disc, thec magnification will still be 100, but the diam-
ctors will bec 200, for thore the lincs will appear to be 2.0
rm. aparte At 125 rm. from tho Disc the magnification is
still 100, but the diamcters is only 50 inasmuch as tho lines
now appear to be 0.5 mm. aparte Should this last image bo
photogrephed and the negative placed in an onlargoer, by on-
larging two diemctors tho "diamctors"™ in the print would bo
100, and woulcd show just as much dotail, (practically spocak-
ing), as would a nogetive placod originally at tho 250 mm.
plane, othor things being cqual, (film cmulsion, lons
qualitics, ctc.)

If onc uses a camcra which always remains in tho sanme
position, (as with somc of tho Leica attachments c.g.) 2
stage nmicrometor may be photographed, and this photograph
comparcd by mcasuremcent with a measured image of the scale
at 250 rm. and the diameters of the ncgatives teken at that
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position always lmowns The by projeeting this scald onto
a rulc, onc can adjust the position of the cnlarger leows
to producs images ~f any dosired "diamctors".

o
=

=\
=i

In making the calculations, a formula such as the
folloewing may be uscd:

! True magnification of "Diamctors" of the image
the objoet as calibrated as viewed at any othor
at 250 mn from Ramsdon distance fron the Disce
Disc.

==
2560 Distance in millimoters

froix the Disc to the point
at which thoc nogative is
placed or the image viow-
cde
This, of course, gives the "diancters" of the negative,
and not of final prints unless they be made by contact print-
1N e

-3k -
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A MODIFIED HARTMANN DIATPHR.AGHM FOR USE ITH THE BAUSCH

AND LOMB SMALL LITTROW SPECTROGRAPH

By Josoph Beomon, MeDex*

The pausch and Lomb Smnll Littrow Spectrograph has been
utilizod by sonc police laboratories bocausc of its scensi-
tivity and roletively low coste One disadvantage »f the
instrumcnt is the difficulty in the comparison of spoctra
to detornmine idontity or to accuratcly ncasure weve-longths.
To ovorecons this difficulty in part, & nodified Hertmamn
diaphrazhn wes consbructod in this laboratory and has been in
satisfoctory uso £or ovor two yoarse No originality is
claimed for the usc of the Hartmann diaphraghn by which spec-
tra may be dircetly compared; it is a well known dovico on
the largor spoctrographs. The low cost and simplieity of
the deovice we areo using sugposts that it mey bo of value to
~tmors of the Smell Littrow Spoctrograph.

Figure 1 is & viow of the diaphraghm. A fixed nctal
channcl (A) is constructed from o small nanc=platc holdor;
this is attached to the speetrograph by means of tho conter
scrow on the fromt of the instrument. A holc (B) 3 mm in
diamcter is drilled in this chonnol dircetly in front »f the
slit oponinge A sliding picec »f notal (C) has twr 3 mm.
holes D) Arilled in it. Over the top half of »no holo and
the bottom half of the other holo is soldered o strip of
notale White dots indicato whoen cither of the holes is in
front »f the slit,

In usc, & speetrun of one substance is token through
the holc with the ton half coverod, the sliding strip is
slid ovor until tho hole with the bottom half covered is
in fronmt of tho slit and o second comparison spectrunm cxposecd
without noving the film holdere Figuro 2 is o spoctrogran
(positive) «f o silver clloy containing load (top) and lead
(botton) takon through this diaphraghm; the coincidonce of
tho lead linos is apparont.

*The author 1s tho Directoy ~f tho Crinc Detcction Labe-
oratory, Departmont of Stote Polico, Univorsity of Orogon
Modienl School, Portland, Orogons
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Editor?'s Notc:

Application of tho spcetroscope and spectrograph to
police laboratory »roblams is of ospocial intoreste. Dis-
cussions of »robloms, and cascs in which the spoctrograph
is used or has proved of valuo would bo appreciateds Yo
hovo noted in nast issucs of the BeCels Bullotin of the
Now York Stato Policc a freoquent refoercnce to application
of tho speetrograph in cnelysis of soil samples.

Original rosocarch probloms in this ficld arc nunorouss.
Tithout drubt, we in the Police Laboratories have hardly
"scratched the surfrce" as regards application of this
instruncnt to criminal investigation.

JL
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*

TECHNICAL HNOTE

* X *

e

e note a tendency in writings (both fron this
laboratory and others, to usc the toms "blood-group"
and "blood=-tyne" mors or less intorchoangoably. Act-
ucll;s the torn "Blood=-typce" should be used in rofer-
ence to the "MI" and "N" factors, and not in rafor-
once to the "A", "B", "AB", and "O" factors. In the
nore rocont writings ~f tho serclogists may be scen
the nore procisc usce of these teoras.e Probably thoy
wers usad indiscrininctly boforo discovery of tho
sub=groups. Howover, insofar as is possiblc wo
should follow the terminnlogy of the particular ox-
perts whosc worl it is to formulate the "rules and
rogulantions" of any particular ficlde Accordingly,
the torm "blood=group" would designate tho A" and B"
foctors whorcas "blood-typo" weould dosignate the ™
end N" factors.

*
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Foroword by the Editor:

Gonorally speaking, thoe handling of physical covidonce--
that is, the scarch for and prosorvation of it befrre trans-
nittal t- the laboretory--is not the job »f the laboratery
tochniciane.

In tho futurc, as the nccossity for correcct prescrvation
of ovidenticl matoricl is more fully ronlized, possibly it
will be more cormen to find the laboratory mon assignod to
the eollection ~f evidence as well os to the analysis of it.
Such o procecdurc would have both advanteges and disadvantages,
ncither of which will be nentioncd herc.

is usuclly the duty ~f non-

technically trained invoestigators to scarch for and prescrve
ovidence. It is not only nccessary for thom to beeome aware
of the nropor procodurss to follow in handling that cvidence,
but thoy should als» have o Imowloedze of what determninations
the Inh~ratory con molke on thet type »f cvidonce vhich they
have collcctods It is'thelogicol »rovincee »f the technician
to inform the investigzator as to the nrobable significence of
his cvidenco.

At the »rosent tino, it

It is for this roas n that wo include in "THE TECHNICIAN®
discussions »f the corrcet handling of cvidenco, and the ro=-
lationshin of the laboratcry to the investigoetors Tho non-
technicol reoacdor may benefit directly fron the discussions;
the toechnieal reader will learn somothing of the methods vhich
ho moy follow in informin~ others -f these factse. Tho work
of the laboratory tochnieian is s closecly assccictod with
the physical evidence brought in for analysis that ho can
searccly afford to disrogard the mannor in which it wes handled
prior t» his rcceipt of it.

The following crticle, submittod by R. F. Borlenstein,
is tho first of this typc to be printed in thosc pages.
Others will prebably follow.

- -
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CRIMINAL INVESTIGATION AND THE POLICE LABORATORY

ot i
=

By R. F. Borkenstein
Director of Indiana Statc Poliec Leboratory

Tho usc of scientific aids in both criminel and acci-
dent investigation has come to the front in the past decade,
and now a progrossive court expeets officors prcsonting cascs
to use overy means available to prosont theo facts as thorough-
ly and graphically as possibles A witnecss can testify that
he saw some spots which might have beon bloodstains, but how
much morc impressive it is to show a photogrenh of tho loca-
tion »f the spots and employ export tostimony to tho cffoct
that uualysis of the spots show that they arc blood, cnd
furthermore arc human blood,

A medical doctor uses a fow of the simplor instrumental
aids himself, such as a stctheoscope, but if the requirements
in a diagnosis are more complicated, he dcpends on the clini-
cal laboratory. It would bo vory cdifficult and hardly satis-
factory for him to moke his own Wasscrman tests, X-Ray cxan-
inations, ctcs. These should be left up to speeialistss The
laboratory is brought into usc whencver he wants to gain a
knowledgo of somcthing that is boyond his ordinery scnscs.

The investigator can only scec or lesrn a limitod amount
from a carcful visual cxamination of & crime or accidont sconce
He can usuelly find many bits of cvidence which might be of
somoe valuc, but he ofton cannot reclly know how valuable in
his own mind. The laboratory may then come to his aid.

Thero is a certain art in nowing how to usc the facil-
ities of tho laboratory. First, it is nocossary to lmow what
can be done, and sccond, how to preparc cvidence for the lab-
oratory in order to proservse the cvideontial intogrity of the
naterial being submitteds A good investigator will went to
Imow the facts rathor than to guess.

It is obviously impossiblo for overy police departnont
or shoriffts offico to maintain o laboratory. A complote
police laboratory is quito oxtensivo. No two casoes arc ox-
actly wlike, and overy lknown selonco and tochniquo ean be
usod to advantago et some time. Tho usual police laboratory
is cquippod to handle all of the common tosts and oxaminations
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and to know wheore to go for those that go boyond its scopos
The greatest virtue thaot any investigator in the ficld or
any technician in the laboratory con have is the ability to
roalize end acccpt his limitations, and to usc spoeialists
to take up wherc his ability lcaves off.

Scicntific methods do not replace the old routinc moth-
ods of investigation. They simply take up where the older
ncthods lcave off.

If, during the coursc of any investigation, a confound-
ing situation arises which puts a quostion mark in the mind
of the invostigator, or that would makc his opinion & gucss,
all possible nocans to clarify tho point should be uscd and
those means might be of seiontific naturc.

Laboratory cxamination of physical cvidonce makes it
possiblc to lmow what happened, making it unnccessary to
assuric what happened.

The rcasons for which tho fecilities of the laboratory
have n~t been use?d more arce that there is a certain anount
of projudicc against this type of cvidence among old time
police officors, lack of knowledge of what can be done, and
o defeatist attitude emong investigators which couscs thon
to give up bofore cxploring all the possibilitioes.

The cardinal rulc in handling cvidence for technical
oxamination is proper prescrvation ond maintcnance of a
record of the continuity of posscssions Carclessncss in this
regard can render uscful ovidence valucless. Attornocys in
attacking ovidenco, can cither disqualify cvidence which can-
not be properly traced, or con at least destroy a large part
of its cvidential weight. Evidenco should be put in soaled
conteiners, and cach piccc marked by the investigator. Thon
in court hec can identify this gun or this knifc or this bul-
let as the onc he submitteds It is a mistake to try to ident-
ify an cobject by appearanco only, as thore might be many dup-
licatese Serial numboers should be recordoed if therce arc any.
The evidence should be in *the custody of as few poople as
possible, so that a whole line of witnesses to identify the
evidence in court is not ncecossary. Bullots should be scratch-
ed with small initicls on the base end, cartridge cascs on the
inside, the sorial number and make of o gun should be recordod.
Pieces of wood or punchos should have labels socurcly fasten-
od to thom, Initials should sither bc written on or scratchod
in the surfaco of the nbjectse Blood samplos ghou}d bg put in



cloan bottles with gummed labels attachede If the material
is to be sent by mail, the package should be registorocd.

It should then be subnitted as promptly as possiblcse A re-
cord should bec lept of when tho ovidonco was received and
when it was surrendered and to whom, Whorever possible,
photographs should be taken of the scene of a crime or ac-
cident to rccord the dotailse. Photographs make long de-
tailed oxplanctions unncecessary and give each juror and the
judge tho same mind picturc of tho scenos, while verbal
testinony creoates a difforent picturc in cach mind. Thoy
also tond to unify the testimony of witnessos. Anyone with
cxpericnce in court is well acquainted with the notorious
variation in witnessest storics.

There are two goneral classos of tosts available in the
laboratory. First is the group of invostigative aid tests
that help the investigator trormondously in his investigation,
but that arc not conclusive cnough to use as evidoncec against
an individual in court. In this group fell the following:

l. Thec polygraph, or lie dotectors. The records
thenmsclves arc accurate renditions of the
cmotional stress of the individual being tost-
cd, but in many cases there will be stimuli
that the subjcct doos not wish to reveal, but
that might not concern the casc at hand. A
fifty cent dishonosty might causc a violent
reaction in an individual oc.ccused, but innocont,
of a $500 burglary. Tho accuracy of this tost
is about 95%.

2. The benzidine test for the idontification of
blood stainss This is a very simplc tost. If
tho test is nogativo, it is conclusive, but a
positive roaction must be verified by further
tests,

3. The Lungo test for dotoction of nitrate part-
iclos on the hands of perscns suspected of having
fired gunse. This is a very non-spceific tost
that might be uscful in certain cases, but that
should nover bo uscd in court,

4., Hoir comparisons. Many things can be told from
hair. First, i it vegotable or animtl fibor;
snoond, is it animal or human; third, is it from
nen or women; fourth, was it pulled out, ocut off,
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or did it fall out naturally? Adhering dirt
night help; the colorj the amrunt of curl
nmight be of usc.

rMany microscopic comparisons show what probably
is truc, but thoy arc not absclutely spcecific.
Two sarmples of paint mizht be alike in color
and composition, but this docs not ncan they
came from the samc care. A certain amount of
judgnent should be used in cstimating the cvi-
dential weight of any evidences

The seocond group of available tosts includes those
technical examinations that ore absolutely specific; in fact,
so spccific that the technician can go into court and be cer-
tain that his testimony is truc and accuratc. In this group

fall:

1.

2.

3e

Fireorms identifications. As long os thoe cvi-
dence is in roasonably good shapc, it can be
dofinitoely shovm that a certain bullet wns or
wes not fired from a certain gun, and that a
certain cartridge casc was or was not fired in
a certain chamber. It is also poassible to tell
the distance tho muzzlo of the gun was fron the
victim up to about 20 inches., This in many cascs
will verify or contradict testimony involving
hand to hand strugglese The outer laycer of
clothing is noccessary for this teste Visual
obscrvation is nct sufficicnt for this purposc,
as much of the covidence is invisible without
chenical analysis,

A samplec can positively be identified as humen
blood by the sensitive Procipitin tests This

is a scrological test.e If o sufficicnt anount
is availablec, the samplc can also be typed.
Samples that type differcntly connot possibly
have come fron the sams person, but samplos that
typc the same might have come from the same
individual or other person whosc blond would
type the same, ‘

Many chomical tostse  Tests for poisons arc
tonclusivos A vory sonsitive test, tho Flor-
ence tost; is ovAilablo for thd dotoction of
somirinl sbaings
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4o The nony physicel comparisons, It is nossible
in nany instances to show whetheor o cortain
punch cid or did not make o given in prsssion,
vhothor o certain noir of cuttﬁro cut o certain
pinco of wire, whothor two wiros arc from tho
serie piosce, whether tws piloces of cloth arc the
sanc, whether two pieces of glass are from the

sarie scurcc, ctce

5. Chanical tosts for intoxication. Thosc moth-
ods have boon vrnv4n tine oand tinc agoin in
nroctical usce roath nnalysis (Drunkonetor
to dectorminc blOOu ulcohol)should be used in
tho casc »f living subj cts beeause of case in
cbtoining the spocinens and specd in operations.
A conplote test and analysis scldon tekos aver
10 ninutas. Dircct analysis «f the blood should
be used in fatnlities. Spocinl bottles arc furn-
ished on roguest that contain the proper »ro-
servatives Thesc stmples should be lent on ice
end subnittod to tho laberatory as soon as pos=-
siblo,

6. Fingerprints. Letont fingorprints should be
powdered and lifted with seotch tape and put
on o picce of fixed cut glossy ph-tographic
papore The toking of proper fingorprints nust
b2 taught by domonstration.

7+ Docunont cxominations Handwriting for compari-
sor should bo aceompaniod by aos rmuch actunl
writing of the suspoct as possible, Comparison
of typowriting samples can alsa be mado.

The oquipnent for infra-rcd, ultra-violoet, ond X-Ray
cxemination is also availablo, but their usc is roather linited,
as nost tosts for which thoy can be usod may be done bettor
by microscopic or chenical nocens.

Technicians arc alwnys ready and willing to aid in
this part of an investigation, -and sh:uld be considercd as
consultants,

It is alweys bettor to try 4o Use ovidence cnd thon fail,
than to n-t try ot nll, ns nuny ohgos hhvo boon broken by do-
teils that nomirlly would bo ovorlookad,
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Itcas Thich iiny Lo of Intorest:

Thile the identifiention »f various nnterials cormmonly
cnetunterod in police laborntory work is fairly wsll cover-
od in tho gonoral crinminslogical literoturc, it frequently
beeones advisable to obtain some information on the charcce
teristics and identification mothods of matericls not com-
nonly oxamined, nor usually rolated t2 criminal activities.

It has occurrod to us that "THE TZECHRICIAN" night sorve
as a "elearing house" through which information could be ob-
tainod as regards publications or literaturc on specific
noterial which would be of interost to indivicdual tcchnicianse.

Polico laboratorics generally have -n hond o number of
pemphlots or books, contoining information which would be of
intcrest to othoers. Tho Aifforent leboretorices are avaroe of
differont sources f~r such litcraturce. Governmont publica-
tions, and govermnnent testing leaboratories, for exarple,
provide a conveniont source for o groet deal of tochnical
information.

Other similar socurces arc knrwm to our roadcrse

If any subscribor desiros infrrmation as to where ho
can can cbtain o cortain typ: of literary material, we would
be glad t2 print his rcquest rogarding it, on the possibil=-
ity tihat othor tochnieisns would eerc to provide the infor-
nation.

Furthor, if any of the roalors would carc to submit to
us o list of publications and s ureoss of information which
nizht be of interest to others, we could sot up o file which
would be used for that purposc.

Sonc ecollegos and universitics have in the past issued
publications »f intorests For cxample, wo have o pamphlet

issucd by the State Colloge o¢f F rostry, ot Syrocusc, New
York, in which the identification of pinc-ncedlss is de-
seribecds The booklot is vory well illustrated with numor-
ous phutonicrographs, supplamonted by a dotailoed identi-
fication koye. Such a booklet would undoubtoedly bo of wvaluo,
from the police standpoint, in cortoin norts of tho country,
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The Superintondent »f Documents, Viashington, D.Ce., tho
Forcst Products Laboratory, Madisnn, Wisconsing, md other
sources night be montioned,

Should any of our roadcors care to subnit such infor-
notion, it is roquestoed that a full and eomplete doseriptinn
of the sourcce and publication be given, and just how it may
tc chtoined. The namc of the contributor will be filed with
tho material listod.

- -

Ancther arrangemeont which might be of intorest =ould be
sinilar filc on apparatus or cquipnent, belonging cither to
individuals ~r to leboratorics, which would be for salc »r
tracdos

In proactically ovory laboratory there arc certain pieces

of equipmont which arsc n» longoer uscd, but which might be »of
valuc to anocther department. IFf such instruments could be
exchanged for others, possibly the trade would bo adventege-
ous to both sides. In cortain laboratorics it would not bo
legally pormissiblc to soll or trade apparatuse Naturally
it would be the responsibility of the laboratory to asceor-
tain that fact beforo any advertiscmont was madce In any
ovent, we could handle the proliminary dotails through "THE
TECHNICIAN" providoed therc vms sufficiont interest in it.
If this is arranged, a filoc vould be nade on the materiel,
and itoms printed in "THT TECHNICIAN". o w uld oxpoet to
be informed as soon as any salc or trade was mode in order
that the itom could be caneccled from the file-liste.

The cditors could not be responsible for any stote-
monts mado in the advertiscnonts publishod, nor in tho con-
dition of such cquipment. It would bLe the responsibility of
the technicians concernsd to accurately deseribe their ap-
paratuse.

There would bo no chargo for tho sorviee, which would
be available only to subscribors,.

L
- ik -
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TECENICAL NOTE

in taking photomicrographs, if it is possible
to do so, the lens of any camera used should be re-
moved before the instrument is used. The ocular of
the microscope has been designod  for use with the
objectives supplieds By leaving the camera lens in
place, an unnecessary lens system is added to that

k

already in use, and one which can add nothing to thex

quality of the results obtained. The photomicro-
graph can not be better than the quality permitted
by the poorest lens in the system. A greater num=-
ber of lenses merely increases the possibility of
adding a poor lemns, increases the possible internal
reflections in the system, and decreases the in-
tensity of the light striking the negative. If the

%
*
E
*
*

%

camera leons can not be removed, it should be focusedx*

at infinity.
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In Acknowledgment:

We wish to thank the editors of the MISSOURI

PEACE OFFICERS BULL®TIN for the announcement of
"THE YrnondiCIAN" earried in their April issue, we
also appreciate the intcrest showm in the publica-
tion by the editors of the various other bulletins
in the nolice scicnce ficld.
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TECHNICAL NCTE

* ¥ ¥ K

The terms "depth of focus" and "dopth of ficld"x
are uot synonomous, and onc should avoid the use of *
reforence to "depth of focus" when actually dis- *
cussing denth of fiocld, *

"Dopth of field" varios dircetly with the anglex
formed by light rays cntering the camera lons from =*
any onoc point in the fiecld of views Tho smaller thoex
angle formed by these rays, the greater the dopth ofx
field,--that is, ncarecr and farther objccts will be *

in bottor focus than with a larger angle. *

"Depth of focus"™ rofors to the distance over  x
which thc negative or ground glass can be moved *
(with relation to the lons used) before an objoet  x
no longer apnears in satisfactory focus. *

3
ey

This factor varios dircctly as the angle form=-
od by light rays striking the negative after having
passed through the lens,

The shorter the focus of the lons, the larger
this lattor angle, and the less the depth of focuse.
(lons diamctors being identical)

(Tho depth of ficld of two lonsos may be
idontical, yot tho dopths of focus quito dlffcront.)*

* R ¥ ¥ ¥ ¥

“
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OF INTEREST:-

THIS PUBLICAT ION, AS HAS BEEN STATED IN THE INTRODUCTCRY
COMMENTS, IS DESIGNED IN THE INTEREST OF THE LABORATORY TECHNIC1ANew
NOT THE CRIMINAL INVESTIGATOR GENERALLY, WE HAVE RECEIVED A NUMBER
OF REQUESTS FROM VARIOUS SOURCES FOR A COPY OF THIS PUBLICAT |ON,
SOME OF THESE REQUESTS HAVE OBVIOUSLY COME FROM INDIVIDUALS
PRIMARILY INTERESTED IN INVESTIGAT IVE METHODS AND PROCEDURES, AND
ALTHOUGH THEY WILL BE INTERESTED IN TECHNICAL DATA TO AN EXTENT,
WOULD PROBABLY LIKE SOME INFORMATJON ON LESS TECHNICAL MATERIAL THAN
WOULD ORDINARILY BE INCLUDED HEREIN,

{N ADDITION TO THIS PUBLICATION, PUT OUT BY THE MaSoHePy LAB=
ORATORY, THE DEPARTMENT |ISSUES A WEEKLY BULLET IN WHICH IS SENT OUT
TO A NUMBER OF LAW ENFORCEMENT AGENCIES, IN THE PAST IT HAS LISTED
STOLEN AUTOS, PENITENTARY RELEASES, ETCe ONLY, BEGINNING WITH THE
May 7 BULLETIN, AND CONT INUING INDEF INITELY, A SINGLE PAGE WiLL BE
INCLUDED IN IT ON CRIMINAL INVEST {GATIVE PROCEDURES, HANDLING OF
BVIDENCE, CASE REFERENCES, ETCe, PREPARED BY THE PERSONNEL OF THE
LABORATORY, THIS MATERIAL WILL BE MPNEOGRAPHED, IN THE INTEREST
OF OUR SUBSCRIBERS, WE WILL INCLUDE WITH EVERY ISSUE OF "THE
TECHNICIAN™ A COPY OF EACH OF THESE WEEKLY NOTES, ACCORDINGLY
EACH MONTH THERE WILL BE EITHER FOUR OR FIVE PAGES OF ADDITIONAL
MATERIAL SENT OUT, MANY OF OUR READERS WILL PROBABLY FINB THAT
THESE NOTES ARE ON MATEIRAL WITH WHICH THEY ARE ALREADY QUITE
FAMILIAR, AND THAT MAY BE OF LITTLE OR NO VALUE TO THEM, To
OTHERS, HOWEVER, THEY WILL PROVIDE A CONVENIENT AND CONCISE SOURCE
OF INTERESTING AND PRACT ICAL INFORMAT IONg

IT 1S TO BE UNDERSTOOD THAT THE SUBSCRIPT ION FEE TO "THE
TECHNICIAN" DOES NOT OBLIGATE US TO FURNISH THESE EXTRA NOTESs
THEY WILL BE SUPPLIED, GRATIS, TO EVERY SUBSCRIBER SO LONG AS WE
CONT INUE PRINTING THEM, THEY ARE NOT TO BE CONSTRUED AS A PART
OF "THE TECHNICIAN", NOR AS NECESSARILY FORMING A SUPPLEMENT
TO 1T,

THE EDITOR
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A number of letters have been received by the
editor, in which comments and ideas have been ex-
pressed both as to the contents of "The Technician"
and the idea behind this publication.

For our convenience we would appreciate it if
writers of these letters would, in the future,
include a note granting or denying us permission
to print such comments in "The Technician", under
their nanes,

Probably some of these letters would be
written directly to the authors of material con-
tained in the publication. If so, it is recuested
that a duplicate copy be sent to the editor in
order that the views expressed may be presented to
our readers,



A Letter to the Editor:

John E. Davis
- Missourl State Highway Patrol Laboratory
Jefferson City; Missouri

My dear Mr. Davis:

I am taking adventage of your invitation to submit comment
and oriticism on your article "The Identification of Seminal
Stains" which appeared in the first issue of The Technician,
& copy of which I was-very grateful to receive.

No question is made of your tests used for identification pur-
poses, However, the logic underlying your arguments is not
within the ethical boundaries enclosing the police laboratory
techniciane. First, the only reliable and aceepted test for .
the identification of seminal stains is the isolation of at
least one complete spermatozoa identified as such, As you
say, and in complete accord with your statement, it is often=~
times very difficult to identify a sperm cell due to the pre-
sence of contaminating material. However, the police lab-
oratory technician is not an ordinary scientist. He is

bound by the rules of evidence, by laboratory cthics and by
scientific principles, all of which definitely oblige him

to an honost and unbiased opinion as to fact.s He is not per-
mitted to allow any projudice which has been formcd by police
information to entor into his analytical procedurc. Many of
our present day experts havo that failing in common, Through
information gained by tho police investigation prior to sube
mission of ovidence to the laboratory, they have alroady form-
ed an opinion as to the guilt or innocence of the person unde:
suspicion. 1In the great majority of cases that pre-formod
opinion is a correct one due to the excellency of the police
investigation. However, in all honeosty and sincerity both to
the person charged with tho orime and, most of all, to him-

" self, the toochnician should be guided by his scientific re-
sults,

Let us for the sakc of discussion present a hypothetical
case, one very similar to those handloed by the majority of
police laborstorios.
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A man is accused of a sexual crime. Through excellent po-
lice investigation he is arrested and gives a statemont to
the effect that he is the guilty party. In a caso of this
nature the ovidence might consist of the stained under-
clothing of the victim and perhaps tho stained trousors of
the defendant. Both of theso articles aro submitted to the
laboratory for tho purpose of idontification of seminal
stains in order to eorroborate the defondant's statcmont.

In this instance, perhaps due to contamination or porhaps
duc to the azoospermatic condition of the defendant, no
snarmatozoa can be identifiod in microscopic oxomination.
However, we may have a positive fluorescencoe test, a posi-
tive Floronco test, a positive Barberio tost and many othor
tests which may, under those conditions, be positive.s In
this instance tho laboratory technician would have a per=-
fect right to state thet the man was guilty by virtue of

the police investigation, and not by virtuc of his scienti-
fic findingse His report should state that he obtained
positive rosults in all of the so=called preliminary tests
but was unable to identify spermntozoa. Thereforo, he can=-
not definiteoly state that it is a seminal stain but there

is much indication that it could bec a seminal staine. Taking
this honest viowpoint, tho technician is permitted and should
give testimony to that effect. We must remombor it is not
the function of & police oxport to state whether or not a
mon is guilty. His testimony is simply o description of the
condition of the ovidonce submitted to him and the signifi-
cance of such condition of cvidence. It is, always has been,
and always should be the function of the jury to draw con-
clusions from thce testimony of the exports appearing before i

From a porsonal viewpoint, the police laboratory technician
should rcmomber that ho is in a highly spoecialized fiocld and
that his ambitions are the costablishmont of a carcer in that
highly specialized ficld. It has been proven by the passage
of time that a carcer built on a foundoation of truth and
fronknoss of opinion is much morc sturdy than that based upon
unsciontific mothods, projudiced opinion and perhaps illogienl
reasoning,

In your discussion of tho identification of seminal stains,
you omitted one of the most recent advances in such work,
Thaet is, the immunological reactions, Several of our fellow
workers have presented papers on this subject, However, in
discussing this roaction with thém their honest opinion has
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been that at the proesent time, it tends to be a reliable
test of identifications Tho difficultios cttochod to it
are chiefly found in the preparation of tho procipitin
serums., Tho specificitioes of tho tosts have beon checked
and aro found to be worthy. Of course you roalize that
the principlo is bascd upon the specific antibodies which
arc prosent in the body secrotions, which fact is token
cdvantage of in grouping roactions. Prior to the wnr wo
were in the act of preparation of the scrum. However,
since tho cvent of war, conditions in the laboratory have
changed considerably so that we have bsen unable to follow
up our anticipated rescarch, Howevor, litcraturoc conteins
mony refercnces to ite.

Spoaking of litoraturo, I hooartily recommend to you two
very complete works on identificotions of seminal fluid
stains, (1) Pollak - "Somon and Seminal Stains", which
appoared in The Archives of Pothology, Vol 35, No. 1,
Jonuary 1943, and (2) Woismann's "Spermatozoa and Storile
ity"s Both of thesc articles contain prolific references
to other literature. You will find from an analysis of
both of these articles that the only accepted and relicble
identification of sominal fluid stains is tho isolation of
sperm cells.

I wish to point out that the above exprossions of commont
arc purcly poersonal,

I would vory much appreciatc a response from you containing
your comments oand criticismse I am plecasod with the invita-
tion to commont on your aorticleo and wish to point out that
it is purely comment on the subject and not on the author,

Sincerely yours,
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