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FOREWORD.

This book is a collection of written Teewsses o policc
officers originally published in the Garda Review, the official
journal of the Irish Free State police, and now reproduced in
this form by the kind permission of Major General W, R. E.
Murphy and the Directors and Editor of the Garda Review.
These articles met with some success in the attempt they
made to mcet a definite need which 1s the author’s excuse
for reprinting them.

Science has been applied to criminal investigation for
many years, although not always under its truc name; and
much of the misunderstanding which has arisen in regard
to the relation existing between science and police work is
due to this fact. On a last analysis the object of scientific
training is not the mere acquisition of scientific facts. Facts
arc of no importance out of relation to the habit of mind
which is brought to bear upon them. If it were clearly
recognised that the use of science and scientific training
consisted precisely in this, most obstacles which seem to
separate the scientific specialist from those (like the police)
who are applying their knowledge to strictly and
immediately practical issues would disappear.

Having regard to the fact that in criminal investigation
so much depends upon a sound system of inductive
mcthodology, it is a surprising fact that no book on the
subject has appeared in English. This book does not claim
in any way to meet this requirement, but an attempt has
been made in discussing the scientific problems involved to
indicate the methods by which they sﬁou]d be interpreted,
and to show in general that the method of approach to all
criminal problems must be, of its very nature, scientific,
however elementary and straightforward the problem may
appear to be.

The book which has most clearly brought this out is the
classical Criminal Investigation of Prof. Hans Gross. It is
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almost impossible to exaggerate the importance of this
contribution to the subject of scientific police. Not merely
had Prof. Gross intimate and first-hand knowledge of the
problems which the police were called upon to solve; he was
also a scicntific man who really understood what is meant
by the scientific habit of mind. The scope of the book is very
wide, and while from the point of view of scientific
technique some parts of it are now out of date, its accuracy,
having regard to the ground covered, is remarkable. It is
a book which advanced students of police work® all over the
world recognise as being indispensable as a work of
reference. )

The aim of the present book is necessarily much less
ambitious. It is written from the scientific point of view,
and an attempt has beecn made to show that even every-day
problems of investigation touch at onc point or another the
technique of the laboratory. Police officers are not alone in
being 1o some extent distrustful of the academic point of
view in the sense that it is commonly understood, but in
po]icc work, as in other departments of activity, it is
important to realise that the academic point of view is not
inevitably associated with academic and technical training.
Even pure research gencrally bears at least an indirect
relation to the affairs of everyday life, and it can truly be
said that the study of the science of technical police, however
much the caché of the laboratory and lecture room hangs
about it, has been exclusively and directly devoted to
practical ends.

It is thus a particular aim of this book to give an outline
of those aspects of the work of the police which have
occupied the attention of scientific men. In general it is true
that there is no kind of specific problem in connection with
criminal investigation upon which some scientific principle
has not a bearing, although it is obvious that science has a
closer relation to some enquiries than to others. But, on the
other hand, it is also true that an enquiry which seems to
turn almost entirely upon scientific evidence in the narrow
sense scldom does so in fact. The interpretation of the whole
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cvidence, the construction of a synthesis, is a matter for the
police. _ .

This is very important. Without some knowledge of the
sphere of the expert, the limitations of his technique and
what it really embraces, the police are not 1n a position fully
to co-operate with the scientific man. This has been one of
the fundamental principles which has been kept in mind and
out of which has grown the police school of the Continent.
These schools not only give courses of higher education to
the police, but incorporate within the same organisation
more elementary courses for the lower ranks. The police
school at Brusselssunder Prof. de Rechter is an example. The
present work has been modelled to some extent on the
clementary courses of this type which have been evolved on
the Continent, where long experience has proved their value
not only as an introduction to the study of scientific methods
for those who propose to pursue their studies further, but
to the ordinary police officer who requires a general
knowledge of scientific principles underlying criminal
investigation.

We are accustomed to think of the practical applications
of such things as photography, the recording of finger and
foot prints, as being an art rather than a science. It is true
that such operations cannot be perfected without practice,
but they have at the same time 2 scientific aspect which
heightens the significance of the evidence they are able to
supply. Without a knowledge of optics photography loses
much of its significance; the examination of E)otprints
involves something morce than an empirical knowledge of
measurement. The scientific implications of fingerprint
identification is better understood, gut even here there 1s an
inclination to treat this highly complex subject empirically.

The question of the anthropometric system of identifica-
tion has not received much attention in England, but its
value is in some circumstances very great. As with finger-
prints, anthropometry has important scientific implications;
and an understanding of the principles underlying it is
essential to a proper understanding of the subject. No
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attempt has been made to treat the matter exhaustively from
this point of view. It has been necessary as far as possible
td" concentrate upon practical applications; but all which has
been set down in this book bears a definite relation to
scientific principles and method.

The practical aspect of the more specialised branches of
investigation has also been stressed.  The use of the micro-
scope 15 a good cxample of the value of manipulative skill.
And while a knowledge of optics 1s necessary to carry out
microscopic work cffectively, manipulative skill is the first
essential. The simpler applications of ultra-violet hight are
in the same category. .

But it would be grave omission to exclude from such a
review other more specialised matters on the grounds that
they do not fall directly within the province of the police
so far as the actual technique is concerned.  Chapters have
therefore been included dealing with  forensic  ballistics,
forensic graphology, the chemical and biological examina-
tion of traces and stains, toxicology, and the application of
psychology to reconstruction and evidence. To a greater
extent than in the previous examples quoted these matters
are for the specialist.  This, however, would not justify their
exclusion. It is no longer fashionable, as once it was, for
the expert to surround his undertakings with an atmosphere
of mystery; and, indeed, it comes to be held more and more
than an attitude at once secretive and pontificial is a badge
of the quack rather than of the qualified. A knowledge of
the methods employed by experts does not presuppose a
desire to usurp their functions. Such general knowledge is,
on the contrary, necessary in order to make effective co-
operation possibic.  Carey, the well-known American
detective, explains in onc of his books that he took steps at
the beginning of his career to acquire a knowledge of toxi-
cology and allied subjects. He had, indeed, recognised at a
period when the importance of the application of scientific
methods to the work of the police was not adequately
realised that for the detective general knowledge of this kind
was essential to the right conduct of criminal investigation.
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This is not to say that in England the question of the
application of scientific mc_thods to criminal investigation has
been neglected. At least in the sphere of forensic medicine
and toxicology this country is no less advanced than any
other, and it 1s a great deal more efhcient than many; but
there has been a tendency to segregate the expert from the
ordinary police organisation, so that it is true to say that we
arc from this point of view behind the other large European
countries in the organisation of technical police. Detection
in this country has been regarded rather as an art than as a
science.

That 1t is an art is.manifcstly true. It would be absurd to
suggest that formal scientific methods alone sufﬁ_cc to so!vc
any important problem. In this sense the scientific detective
1s an invention of the newspapers. But it remains true that
without scientific mcthods of some sort many investigations
could not be satisfactorily concluded at all.  This has not
been directly stressed in the succeeding pages. The facts are
there to speak for themselves.

On the Continent this co-ordination of the science and art
of detection has been achieved by the creation of university
faculties in criminology, and in the formation of technical
schools with university status for the training of police. In
Austria many of the police in the higher grades hold
diplomas in law, and the police school at Vienna is the most
famous in the world. The Continent is thus more familiar
with the application and uses of academic training for the
police, :mdp cxperience secms fully to justify these academic
methods of training.

In police work, of course, as in everything else, theory is
merely the foundation upon which sound practical
experience can be built. No one would suggest that academic
training in itself could suffice, or that a merely academic
approach to any problem of criminal investigation would be
of any utility.

It ts for this reason that, while the theoretical background
has been kept in mind, the practical aspect of the subject of
technical police has been stressed. A careful distinction has
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been prelerved between technique which is essentially expert
and specialised, and that which falls directly within the
sphere of the investigating officer himself. The intention
has been to show that scientific method is not only a matter
for the medical man, the chemist, the physicist and the
biologist.

A book of this kind necessarily suffers from many defects
and omissions. It is not a simple matter to produce an
clementary text-book on any subject which will meet all the
demands likely to be made upon it. This is particularly
truc of a subject concerning which yery little has been
published in English. The author will welcome any
suggestions for the improvement of the book and will be
grateful if his readers will bring to his notice any errors that
may be found in it.



SCIENCE AND THE POLICE
OFFICER

_ INTRODUCTION.

In his book L'Enguete criminelle et les Méthodes scientifi-
gues, Dr. Edmond Locard relates the following story:
During the war he conducted a number of scientific men
round a hospital. At the conclusion of the tour he asked
each of them if he had observed a clock in one of the wards.
All of them had noticed the clock and several remembered
the time l)y it.

There was, in fact, no clock there; it was a moon-faced
barometer.

If this is an cxtreme case it nevertheless legitimately
illustrates the very important connection hetween science
and detcction. It would be well in the first place to remark
that the surgeon would have made no such mistake con-
cerning the details of an operating table, the biochemist none
regarding the hydrogen ion concentration apparatus, nor
would the microscopist have wrongl§ described an ultra-
microscope had there been one there.” But one and all had
failed to distinguish through lack of exact observation
between a clock and a barometer.

A high dcgree of specialisation in some particular branch
or branches of science does not necessarily confer upon the

specialist a scientific habit of mind. Dr. Locard’s anecdote
1s evidence of this. It is of importance to observe in this

cpnncction that a group of police officers in a similar situa-
tion would not have made this mistake about the clock and
the barometer. There are necessarily differences of opinion
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as to the iGeal method of training a police officer, but it is
generally agreed that the training and work of a police
officer in any civilised country almost automatically
inculcates a scientific habit of mind. The youngest and
most inexpericnced police constable may at any moment
have to apply it. An everyday example such as a street
accident suthices to illustrate this. Summoned to the scene
of an accident which the constable may not have witnessed
himsclf, he will have to take note of depositions of those
directly involved and of witnesses, decide as to*the reliability
of the statements of the principals, examine the scene for
collatcral evidence in support of the statément of one party
or another, and report accurately and impartially upon the
facts so far as he is able to ascertain them. This is funda-
mentally the work of a scientific man. Because, after all,
the scientific method whether applied to mathematical
physics, criminal anthropology, or the taking of evidence is
the samce; to observe and describe without personal bias, to
separate fact from probability, and to concentrate upon those
things relevant to any cnquiry. Beyond the specialised
knowledge the police officer 1s bound to acquire he 1s further
trained to do this. To what extent the present training
suffices is naturally a matter of opinion, but the fundamental
necessity of scientific training in this sense cannot be denied

and 1s, indeed, fully recognised throughout the civilised
world.

That it has not until recently been recognised even by the
police themselves that police work is essentially scientific
perhaps accounts for the fact that closer co-operation does
not exist between the scientific man and the detective. Even
to-day a considerable amount of misunderstanding exists.
It is but a few months ago that an eminent French detective
had some very caustic things to say about the application of
science to police work. This is very largely due to the fact
that the policeman knows very little of the work of the
scientist, the scientist practically nothing of that of the police-

n_l(:;n. There is a good deal of traditional prejudice on both
siaes



The scientific method in connection with polce work is
by no means a modern invention. As long ago as 1862 an
Italian detective named Domenico Cappa made a sciendfif
studv of the measurement of footprints, and he was as a
matter of fact a good deal laughed at for his pains. A series
of particularly %mtal murders, however, had been com-
mitted in Turin and no clue to the culprits could be
discovered.  After the last murder Cappa succeeded where
his colleagues had failed in tracing the murderers by making
carcful examination of the ditch where the victim was dis-
covered and making claborate measurements of the foot-
prints. These heswas subsequently able to compare, some
time after the prints had been obliterated, with the boots of
the suspects. As a result two men, Gian Battista and Antonio
Garesio, were arrested and convicted of the crime. It is
interesting to compare this case with the unfortunate affair
of John William Hebron, tried for the murder of a police-
man in Manchester in 1876. William Hebron was actually
convicted upon the evidence of a footmark found in the mud
which one of his boots was said to fit exactly. Many years
later Charles Peace confessed to this murder and William
Hebron, who fortunately was not executed, was liberated
from prison and compensated. In the case of Cappa scientific
methods of measurement had been employed. In the
Manchester case a lack of them had very serious conse-
quences. A later chapter will deal with the scientific
measurement of footprints in detail.

Cappa was more fortunate than Detective Whicher, who
might be called the second victim of the famous Kent
mystery of 1860. Whicher understood the scientific prin-
ciples of taking evidence, and he suspected Constance Kent
from the beginning of the inquiry. His suspicions,
contemptuously set aside at the time, afterwards proved fully
justiﬁch by the dramatic confession of the girl. The con-
fession, however, came too late to vindicate the reputation
of the most able detective then in the Service. He died
shortly after his resignation (a direct result of the severe
criticism he incurred) it is said, or a broken heart, ; There
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was never @ casc where scientific methods were more needed.
That they were not employed is scarcely surprising at that
Nime, but the almost incredible negligence with which the
preliminary inquiry was carried out was not the least
remarkable feature of this remarkable affatr.

Since that time scientific methods directly or indirectly
rda(m;_, to the detection of crime have rapidly dcvclopcd
but it cannot be said that the co-ordination of specmhscd
scientific technique and criminal mV(GUgJU(m in the feld 1s
really much more satisfactory than it was in 1860. The
policeman and the scientific man do not yet know enough
of cach other’s work to appreciate the -1mpormncc of co-
operation. This is abundantlv clear when it 1s recalled that
there exist scientific men who have stated that important
investigations ought not to be in the hands of the police at
all, but should be conducted by independent scientific
cxperts.  No one with even an elementary grasp of the
problem is in anv danger of taking statements of this kind
very seriously. But that this utr.{ordmarv fallacy should
also have crept into fiction in the guise of dcscrlhmg the so-
called scientific detective as the resolver of all problems while
his collcaguc, the policeman, is represented as little better
than an imbccile, is further evidence of bias.

Public opinion, however, and much scientific opinion as
well, would accept with no great confidence the findings of
indc‘pcndcnt scientific experts in the matter of criminal
mvestigation, and it would prolmblv be right.

Theoretically, of course, it ought to be wrong, but it
remains true that no scientific training, however thorough
and comprehensive, can ever replace “the practical know-
ledge and experience of crime and criminals gained only by
contact with them. The method of starung every constable
at the bottom and leaving him to work his way up has been
severely criticised, but the results of it have not been so un-
satisfactory as is sometimes supposed.

This, however, does not do away with the neccssuy of
scientific training. When all is said and done there is hardly
a case of any importance where the co-operation of some

4



scientific specialist is not required. Scientific methods
seldom if ever solve a problem, but thcy do what is often~
more important, convert a susplcmn into a ccrtamty by
supplylng a vital fact. The rocognition of the importance
of science is, however, no longer sufficient.  What is
required is at least an clementary knowledge of science in
the police themsclves. A scction of Hans Gross® classical
work Criminal Investigation is entitled ** The Expert and
how to make use of him.” But Professor Gross was him-
self an eminent scientific man. He recognised that the police
could not make use of the expert w1thout having an
clementary know lcdgc of the expert’s work.

Intelligently made use of. a little learning 1s not a
dangerous thing, as the proverb has it It cannot be
cxpcctcd of the pohcc officer that he should become a trained
scientific man 1 any specialised sense, but an clementary
grounding 1n scientific prmuplu would make i1t Fossnb]c for
him to understand the scientific man’s point of view and
make the best use of his knowledge in the manner which
Hans Gross has suggested. Much of the misunderstanding
as to the nature of scientific method and the extent to which
it can be applied to criminal investigation is duc to the fact
that its function is not properly understood.  Blindly to
accept the dogma that science is ¢ssential to this or that will
be as barren of result as to deny, ignorantly, to science any
usefulness at all. This is still the problem of many Euro-
pean countriecs in regard to their police organisation.
Opinion 1s sharply and about cqually divided between the
scientific and the non-scientific; those who think that in
some magical way science can solve every criminal problem,
and those who supposc that it is mere theorising, and very
elaborate and confusing theorising at that. The remedy is
obvious. The police officer with a fundamental grounding
1n scientific principles can arrive at a competent decision for
himself.

From a practical point of view the same seasoning applies.
If scientific methods are to be employed the police officer
has to prepare the way for the scientific man. He cannot
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very well do this if he knows nothing of scientific technique.
«The cxamination, chemical and microscopical, of dust 1s a
good cxample with which to begin. It was again Hans
Gross who first directed attention to this branch of investiga-
tion. He cites the case of a waistcoat found on the scene of
a crime. The dust was extracted from it by means of beat-
ing the garment in a brown paper bag. The dust was found
to consist of fibres of cellulose mixed with gelatine. It was
thus concluded that the owner was a woodworker, while
the presence of gelatine (glue) suggested that he was a
cabinet maker. This deduction was aftcr.wards confirmed.

Thanks to the work of Locard, Tirkel and others the
examination of dust is now a very important factor in
criminal investigation. But where the scientist is not him-
self on the scenc of the crime the policeman has to collect
such evidence for him. Precautions are obviously necessary
when handling articles which have to be examined by such
delicate scientific metheds, and a knowledge of those
mcthods is nccessary for the policeman if he is to appreciate
the precautions which may be required in any particular
case.

Locard’s case of the dandelion sced is a good example.
The policc were not at first able to trace the murderer of a
peasant who had been found dead in a field near Lyons with
a knife in his heart. Later a man was arrested with, how-
ever, no other evidence against him than that he was a
vagrant of no fixed abode and that there was a very small
Eatch of blood on his waistcoat. Conclusive evidence was,

owcver, obtained, by an examination of the right sleeve of
the suspect’s coat.  There was found upon it a minute
dandeclion sced of the very rare Order of Compositae. On
the scene of the crime a dandelion plant of this Order had
been discovered.  Confirmatory evidence was obtained in
this way. The police in charge of the investigation were
aware of the value of scientific evidence. Had this not been
the case the coat of the suspect might never have been
cxamined, or, if it had been, this minute but vital piece of
evidence might have been lost.
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There arc circumstances in which the police officer may
actually have to make a scientific examination himself. A
knowledge of toxicology is of great value to the police and’
he should certainly know somcthing of the common tests
by which poisons are detected. This question will be con-
stdered hereafter.

The question of handwriting is also one of very great
importancc The day of the old-fashioned ** handwniting
expert " 1s over and the study of handwriting, if it is not yet
an exact science, is one which is founded upon mathematical
and physical principles. ~ There may be. and frequently
there are, circumstances in which the police will wish to
decide very quickly whether a document which has fallen
into their hands is likely to be genuine or not. A hand-
writing expert may not be available and in any case his
report “will take time. An elementary knowledge of the
principles of the examination of handwntmg may be of the
greatest assistance to the officer in charge of the investiga-
tion. In any case he ought to have sufficient knowledge of
handwriting to be able to form some preliminary conclusion
before consulting the expert.

The handling of picces of paper which may contain
messages in secret ink requires considerable precaution.
Messages may be defaced or even rendered illegible if thcz
are unsuitably treated through ignorance before they reac
the laboratory. This is another example in which a
knowledge of the chemicals employed for secret writing is
of use to the police officer.

As a result of the w1dcsprcad forgeries of bank-notes
which took place in Gcrmany in 1026 the banks installed
ultra-violet lamps with a view to deciding cimckly between
genuine and forged notes. The ultra-violet lamp is an
apparatus which has become of first rate importance in the
technique of criminal investigation. The lamp can be used
for the examination of suspected writing, for the deciphering
of messages written in secret ink, and for the examination
of the paper of bank notes and other instruments suspected
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to be forgel and it is indeed the quickest and most effective
Jncthod of detecting many kinds of forgery.

The fluorescence produced by the ultra-violet ray, a
phenomenon which will be discussed in detail in a subse-
quent article, is applicable to many other investigations
besides cases of forgery. There are circumstances in which
it can uscfully be employed by those who are not scientific
Sﬁccialists and it is certainly desirable that the police ofhicer
should know somcthing of the Wood Light. Most of the
ultra-violet ray tests cannot be properly interpreted cxcept
by an cxpert, but in circumstances where an expert 1s not
available the police officer by applying a ‘test himself might
be able to arrive at some preliminary conclusion.

The microscope has been one of the carliest allies of
criminal investigation. It is only necessary to recall the
Orrock casc of 1882, famous 1n its day but now almost for-
gotten.  The circumstances were that on December 1st of
that year a policeman named Cole was on duty in Ashwin
Street, Dalston.  He saw a man climbing over a wall whom
he suspected of an attempted felony.  Cole attempted to
arrest the man who struggled with him and finally drew a
revolver, firing three shots.  These all missed the constable,
although one penetrated his truncheon case.  Later his
assailant fired a fourth shot which proved fatal. The mur-
derer escaped and could not then be traced.

Various articles were found on the scene of the crime.
There was a black felt hat, a fragment of bullet in the trun-
cheon case, and two chiscls.  One of these proved to be the
vital picce of evidence. A careful examination revealed
some scratches on the chisel at the point where the blade
entered the handle. It was impossible to decipher these
with a naked cye, but under a powerful magnifying glass
the letters ** Rock ™ were decipherable. With this small clue
in their hands the police visited all the tool manufacturers
and tool sellers in the neighbourhood of Dalston. It was
not, however, until a year afterwards that the chisel was
traced to a small shop kept by an old woman named Preston.
She cxplained that all the tools sharpened in the shop had
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the name of the owner scratched upon them. Aftér examin-
ing the chisel and the letters * RocE "’ she remembered it had
been left in the shop by a young man named Orrock. This
man was known to the police and confirmatory evidence was
quickly obtained. A further and more careful mlcroscopual
examination of the chisel revealed the missing letters ** Or.”
Orrock was tried and convicted.

Some training is nceessary in order to use the microscope
properly, but it 1s nevertheless true that once its compara-
tively simple technique 1s mastered it is an instrument which
can be used by anybody. The higher branches of micro-
scopy are as specialised as any other kind of scientific know-
lcdgc but as the Orrock case shows there are circumstances
in which the microscope can profitably be used by those who
are not experts.  An clementary knowiedge of microscopy
1s indispensable to the police otheer.,

With some further training the techmque of photomicro-
graphy can be mastered. It is, however, essential to observe
here that satisfactory photo-micrographs, even of simple
objects, cannot be taken without considerable knowledge
and experience.  Those with a taste for photography, how-
ever, are generally able to master the technique.  Photo-
mlcrogmphs very often reveal evidence which an ordinary
visual examination through the microscope fails to detect.
The Orrock case may again be ated. The scratched letter
on the blade of the chiscl appears very much more clearly
in the photograph than on the chisel itself.

Photography of all kinds is in fact becoming of incrcasin(f,
importance with cvery kind of criminal investigation, an
as Hans Gross has remarked, every police ofhcer without
exccptlon should be able to use a camera.  The scene of the
crime, any important details in connection with it, foot-
prints, fingerprints, blood-stains, and suspicious articles left
on the scene of the crime ought to be photographed as a
matter of routine. It is the practice in some parts of England
not to photograph footprints, but to rcly entircly upon
plaster casts. This is an exceedingly unsatisfactory proce-
dure. In any casc, photography is not uscd to the extent
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that it might be, and in all cases where it is possible metric
Pphotographs should be taken.

Dr. Ainsworth Mitchell has reminded us that in early
trials the evidence regarding bloodstains was not as conclu-
sive as it is now. Hec cites as an example of the trial of
Thompson, Pain and Farwell, charged with libel in 1682
after the trial of Robert Green for the murder of Sir Edmund
Godfrey three years carher. One of the witnesses for the
prosccution stated in his evidence that he was shown a ditch
where there was some blood.  He was unable to say whose
blood it was and geing a httle further he saw some more
“ whitish " blood in another part of the ditch.

Then and for a long time afterwards evidence regarding
blood-stains no more conclusive than this was accepted. In
the twenticth century when Precipitin Reaction 1s a com-
monplace of murder enquiries it is possible to give the Court
precise information regarding suspicious stains, not only as
to whether they are in fact blood, but as to whether they
are human blood or that of an animal. It is the duty of the
police to examine the scene of the crime and to locate blood-
stains. A certain amount of scientific knowledge is desirable
and indeed necessary to conduct such an examination to the
best advantage. The Precipitin Reaction 1s very delicate and
it is nccessary that the greatest precautions should be taken
in collecung the blood-stains.  Those without a knowledge
of the principles of the biochemical examination of blood
cannot be blamed from neglecting precautions in cotlecting
samples of which only a scientific knowledge could make
them realise the necessity. There are not a few cases on
record where samples of blood have reached the laboratory
in a condition which caused the analvst serious difficulty and
even rendered his rests unreliable. '

Finger-prints will of course be made the subject of a sub-
sequent chapter. It mav, however, be observed here that the
uses of the microscope and the camera in connection with
the identification of skin impression has not by any means
reached its final phase. The poroscopic method of Locard
has not yet been employed to any great extent in Great
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Britain, and a considerable knowledge of photo-mi¢rography
1s necessary before it can be usefully employed.  In many
cases, however, it makes identification possible where satis-
factory Anger-print evidence 1s lacking, and it is therefore a
method with which every police officer ought to be
acquainted.

This introduction has been an endeavour to show the
relation which exists between science and criminal investiga-
tion. It 1s clearly necessary if the police officer and the
scientific man are to work in harmony that cach must know
rather more of the other’s work than either knows at present.
Both are required for the conduct of any important cnquiry
and the closer the co-operation between them the more satis-
factory will be the result.

Some of the more important scientific principles and
technique commonly employed in the detection of ¢rime have
now been indicated.  An clementary knowledge of these
principles will not only assist the police officer directly in his
investigations, but will also make it pmslblc for him to

cmploy the expert to greater adv‘mmgc when it is necessary
to consult him.

A coursc of training for the police officer might well
include training of the use of the camera and particularly
the tcchmquc of metric photography; the usc of the micro-
scope and its accessories and the m{mg of photo-micrographs.
This might be followed by some instruction in the theory of
X and ultra-violet rays and in the use of the Wood Light, and
the taking of radiographs.

It is impossible for the police ofhicer to recerve any very
satisfactory training in connection with examination of hand-
writing since the subject is highly specialised, but it would
be desirable, all the same, that he should receive some instruc-
tion as to the modern principles upon which the examination
of handwriting is based.

Since cases of poisoning arc very common it is essential
that the police officer should have some knowledge of toxi-
cology, and that he should also understand the modern bio-
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chemical methods that are made use of in the examination
. of blood, seminal, and other stains.

With such training and knowledge at his command the
police officer will be able to appreciate and realise to the full

the possibilitics of science when applied to criminal investi-
gation.
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THE USES OF THE CAMERA.

Apart from its spccmhscd apphcatlon phomgraphy 1s In
general of very great unportancc in criminal investigation of
all kinds. There are circumstances in which even an amateur
photograph may be of great value. In this connection we
may recall the case of the Englishman accused of the murder
of a Brazilian friend when both were sailing in a small yacht
in the harbour of Rio de Janciro.  The I:.ngllshm.m returned
with the dead bodv of his friend, and since they had
quarrelled scriously a day or two before, the case against the
Englishman looked ve ry black and he was arrested and tried.
The appcarance of the wound on the Brazihan's head was
consistent with the view that he had been struck on the head
with some blunt instrument.  The accused. on the other
hand, asserted that his friend had fallen from the masthead.

By a fortunate accident a photograph had been taken of
the harbour while this boat had been satling.  The photo-
graph showed a black spot against the white sail. Tt was
enlarged and proved to be the figure of a man actually fall-
ing. This curious coincidence resulted in the acquittal of
the accused.

It 1s not, of course. gene rally possible to apply the camera
to so contemporary a circumstance relating to a crime or
misdemeanour. Some years ago, however, the Enghs.h police
made a number of arrests in connection with offences against
morality in public parks and other open spaces. The charges
were somctimes denicd by the accused, and it was suggested
in one case that if photographs could be taken by the pohcc
where circumstances permitted, all difficulties in connection
with the evidence would be removed. Cases when photo-
graphic evidence could be obtained are exceptional, but
where it could be supplied its value would be ogvious.

In cases of riot, other breaches of the peace, and even in
some examples of common assault, photography may be of
vital importance. The difficulties are considerable, but if it
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were posible on occasions when the police are called out to
restore order for a photogra;})(hcr, or better, a cinematographer
to accompany them to make a photographic record o the
proceedings, very useful evidence obtained in sitw may be
made available. In subsequent legal proceedings the evidence
of eyc-witnesses may be, quite unintentionally, so misleading
as 10 be uscless.  The camera, having no emotions, may
supply just the evidence required.  As example there is the
well-known case of the cinematograph film which actually
caught the assassinator of President McKinley i flagrante
delicto.

A very imperfect photograph from the technical point of
view may yet be invaluable as evidence. A witness, police-
man or civilian, of common assault who is 1n a position to
take even a hurried snapshot of the affair may discover that
it has recorded essential facts. The result may be blurred
and indistinct, but be sufficient for the purpose of general
identification and may in addition record the actual blow or
other act of violence concerning which unassailable evidence
15 required.

It might fairly be argued that cases in which photographic
records can be obtained 1n such difficult circumstances are
rare.  This is certainly to some extent true, but it is also true
that they would be less rare if the importance of such evi-
dence were fully realised, and provision made for supplying
it wherever possible. It is, pcrEaps, not practicable to equip
every police officer with a camera, but if this could be done
and the constable were given an elementary training in its
use, he would find it an invaluable aid to his work.

Even in such clementary cases as road accidents disputes
very frequently arise.  The position of the vehicles involved
in relation to each other and to the surrounding objects is
often of great importance in arriving to a decision. There
is no better method of recording this than a photograph,
provided always that it is supplemented by careful notes
relating to distances. The camera used for such purposes
need not be large.  Excellent results can indeed be obtained
with many of the small folding cameras now on the market
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which can be carried easily in a hip pocket. Enl#rgements
are, of course, essential, but these present no particular
difhculty.

In the large majority of cases, the police officer does not
witness the crime but is summoned to investigate after its
commission. In these circumstances a professional police
photographer will gencrally be available, but if for any reason
there is delay in his arrival, as there may be in affairs of
murder, houscbreaking, and entry or robbery by violence, in
lonely and remote districts, the police officer may have to
deputise. The importance of taking photographs of the body
and of the scene of the crime at once or with the least possible
dcla) cannot be too strongly emphasised.

It is very difhcult to lay down any rule as to the extent to
which ordinary photography as distinct from definitely
expert technique can be applied to an investigation. A great
deal depends upon crcumstances. It may be said at once,
however, that in the absence of the expert the ethcient
amateur can produce very good results.  In cases of serious
crime the ordinary pocket camera is, of course, of very hittle
use, but any reliable folding model of half or even quarter-
plate size will produce satisfactory photographs in the hands
of those accustomed to its use. It is not the function of an
article of this kind to discuss the technique of ordinary
photography. Such information can readily be gained from
numerous books written on the subject, and practice will
make perfect. But it is of importance here to indicate what
kind of photographs should be taken and why.

In affairs of murder it is essential first to record the position
of the body itself, and, secondly, that of the body in relation
to surrounding objects. Whenever possible photographs
should be taken on each side so that the disposition of both
the right and left limbs and of the clothing is clearly shown.
It is desirable that the photographs should be taken at the
closest practicable range. DctaiYs are oftcn important and
much may be lost by too small an image. In this connection
it is well to remember that although enlargement is always
practicable, provided the negative is reasonably good, en-
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largemems always losc something in sha?ncss and the
greater the enlargement the more pronounced is the blurring
‘effect.  For this reason, if for no other, the advantage of a
close range photograph will be evident.

The phom"mphm;’ of the body in relation to surroundmg
objects 1s a much more difhcult ‘matter. There is only one
really satisfactory method of making such a record, and it
is one to which recourse is not always sufhciently had: the
photography of the body from above. Only bv mcans of
such a bird’s-cye view is it really possible to present an intelli-
gible idea of the actual conditions under which the body was
found. A ;,mund plan can, of course, <and always ought to
be made, but it will necessanly lack much which the photo—
gﬂrlph rccords. That 1s the .1d\‘mt‘wc of photography:
misses nathing.

It is always ditheult and sometimes impossible to take such
a photograph, but 1t should be attempted if practicable at all.
H o telescopic step-ladder is available 1t can generally be done.
A simple method 15 to fix two long but narrow pieces of wood
to the top of the ladder, or at any convenient distance along
its height so that they project honizontally 1n respect to the
gr nund or floor. The distance apart will be arranged so
that the body of the camera can rest upon and be secured
to these supports.  In small rooms it 1s sometimes possible
to insert rooks high up on opposite walls connected by two
parallel hines of wire. To these two wires the body of the
camera can be secured. The camera, of course, must not
be sa close to the cciling as to make 1t impossible to focus
the image. This is in anv case bv no means easy, bur with
the aid of a ladder it can be done. Exposure requires pre-
caution in both arrangements.  The camera will not be rigid
and is casily disturbed. It is desirable to control the shutter
from the gmund by means of a long tube and bulb. To
take an instantancous photograph in such circumstances is
not difficult, but time exposures require great care to avoid
disturbing the camera. These makeshifts, of course, pre-
suppose the lack of a special stand.

It is always highly desirable and in some cases essental
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that the camera be at right-angles to the objtct photo-
,graf)hcd Photographs taken obliquely are not necessanly
uscless, but owing to the distortion which results thcy are
often very musleading. Relative distances and size are
important and an oblique photograph will not present them
correctly. It is not true that a photograph never lies.

A photograph properly taken in this way will possess
many of the advantages of a ground plan. Though it will

necessarilv be less comprchensive in range, 1t will be more
so in detail.

The question of metric photography follows.  Metric
photography presents no partucular ditheulties and all photo-
graphs should include a test scale. It 1s only necessary to
mark picces of narrow strong paper accurately in millimetres
and centimetres or inches and appropriate fractions of an
inch and sccure 1t in a suitable position, care being taken
that the paper lies absolutely Hat. When the photograph
is taken the seale should have been so placed that it appears
on the negauve, preferably along the edge.  Paper scales
should be marked with Indian ink, and the figures and
description of the scale used written in large characters, an
obvious convenience for reading them afterwards.

The value and unlity of metric photography cannot be
exaggerated.  Independent measurements can be checked
agaast it and it provides a permanent and exact record of the
state of things prevaling at the beginning of the enquiry.

If the murder or other crime has been committed within
doors, it is necessary to take photug aphs of the approaches
to the house and of the cntry if it is known, or the suspected
place of entry (i.c., in the case of accomplices within the
house) if it 1s not. In photographing so large an object as a
house or even a door it is not necessary that the metric
scale should lie along the whole length and breadth of it
It will be sufhcient if a yard or metre of paper marked with
its appropriate fractions appears on the photograph.  All
doors and windows which show sign of forcible entry should

be photographed at the closest possible range.
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These #re all examples of photographic technique which
are within the compctence of a photographer who is not an
expert. This is not to say that work of this kind can be
undertaken by a beginner, but with a little training, practice,
and common scnsc such work can in emergency be carried
out by those without specialiscd training in photography.

The same can hardly be said of the photography of traces
but it is appropriatc to allude shortly to this aspect of the
work. Leaving aside foot and finger prints, blood-stained
weapons, marks in dust, scratches upon ocks, woodwork, or

lass are all indications of which a photographic record will
ﬁavc to be made. We will dcal only with blood-stains and
marks 1n dust.

A large blood-stain or even a collection of smaller stains
can be photographed without much difhiculty, providing
they are accessible.  The closest range should be used and
the metric scale.  Traces in dust are often very valuable as
evidence, and the investigating ofhicer can at least make a
careful scarch for these and perhaps arrive at some con-
clusion of the practicability and desirability of photograph-
ing them.  This is a matter in which investigator and
photographer have to co-operate closely. It is often
extremely difhcult to discover these traces.  They are
gencrally to be found upon highly-polished surfaces where
dust has accumulated. Very careful examination, prefer-
ably in a darkened room and with sharply oblique illumina-
tion from an electric torch, is the most likely to succeed.
Every possible precaution must be taken to prescrve the
impression, since a draught of any kind, not to mention
other accidents, may destrov it.  The trace should be
covered with a cardboard box larger than its greatest area,
and it should be photographed as soon as possible with a
metric scale.

Arrests can occasionally be made upon evidence supplied
by photographs of these impressions in dust. They may
rcpresent a characteristic weave of cloth produced by the
clbow of a jacket or trouser knee. An enlargement of the
photograph is made and a count of the threads taken per
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centimetre. This count and the pattern of the Weave will
often serve as a means of identification of a suspect when no
other evidence is available,

There is another aspect of photography of which the full
possibilities have by no means been exhausted. This is the
taking of the ** contact " photograph. The actual procedure
is so simple that it ments some description here.  The
simplicity of the technique is liable to induce the belief that
anyone can carry it out. It is quite true that those almost
without experience can obtain mediocre results, but in this
direction mediocre results are uscless and they may be
dangerously misledding.  Contact photography has many
uses mostly 10 connection with the examination of suspected
documents, and it is only applicable to such things as lcaves
of paper and envelopes which can be enclosed in a printing
frame or similar picce of photographic apparatus.

The procedure is to place the thing to be photographed
in a printing frame and to put in contact witg it a film or
plate in the dark room. The printing frame is then closed
and the whole exposed to the light for a period depending
upon the opacity of the object. The frame is then again
opened in the dark room and the plate or film devcloped in
the ordinary way.

This method 1s very useful for photographing envelopes
which are suspected to have been opened and regummed. A
contact photograph will show the gummed flap which will
in a normal closure be of uniform thickness. In a re-
gumming the adhcesive material is generally irregularly
:tppTicd. This will appear in the photograph, since where
the gum 1s thicker darker patches will be visible.  This must
not be accepted as a rule without exceptions.  Expert openers
of letters never apply raw gum to reclose them, but the
moistened gum from another envelope.  This generally
escapes detection.

In examples where it is suspected that a message has been
written under a stamp—Dby no means an unknown subter-
fuge—contact photograph and an enlargement is desirable.
To remove the stamp may be very unwise.  The writing is

19



necessarily smal! and the steam or water applied may cause
the ink to run and thus makc the writing illegible. A con-
tact photograph cannot change it in any way. It must be
borne in mind that the contact method photographs every-
thing that is in contact with it, so that in such an example
any writing on the notepaper inside corresponding to the
position of the stamp will also appear. This, while it com-
plicates the deciphe ring of anvthing written under the
stamp, docs not make its clucidation impossible.

In cases where mechanical erasure has been made with or
without the addition of forged characters a contact photo—
graph is often the most satisfactory mcthod of revealing it.
It is by no mcans alwavs possible to detect the mampulanon
by holdmg the paper up to the light. The writer recalls a
casc within his own expenience in which a mechanical
crasure had been made upon paper of good quality of the
p1rchmcnt type.  This paper has naturally an irregular
opacity in patches.  Although the forgery involved only a
small sum, it had been skilfully carried out and the erasure
could not be detected with any certainty merely by examina-
tion with transmitted light. But a contact photograph
revealed a definite dl['fcrcntl.umn of tone 1n the neighbour-
hood of the crasure which was afterwards confirmed by
other means. A photographic plate or film is a very delicate
and sclective instrument where varying degrees of illumina-
tion arc concerned.  With proper precaution in regard to
exposure and development it will frequently reveal what the
eye has missed. .

lontact photography of water-marks upon  suspected
Treasury notes will often reveal the forgery at once.
Abnormalitics in the outline of the water-mark are shown
up more distinctly than by ordinary methods of photo-
graphy. The structure of the paper is aleo brought out with
great distinctness.  This is generally one of the most
important points in arriving at a decision.

From the foregoing examples it will be obvious that
contact photography is capable of very wide application in
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criminal investigation. It has the great advantage that quick
results can be obtained.

It has alrcady been pointed out that the procedure is
fundamentally simple. ~ Many precautions, however, are
necessary in using this method or the result will be useless
or so difficult to interpret as to be practically useless. The
cxamination of a document for crasure provides a good
example. Since the light is transmitted through the paper
and since even the best paper 1s not uniform 1n opacny,
crrors in exposure or in making the contact in the frame
may produce very um.msf.lcmry results.  The plate is very
castly fogged and the greatest care must be taken in the
exposure. These are among the precautions to be considered.,

An ordinary printing frame of a larger size than the film
to be used should be employed.  This must, indeed, be
chosen to suit the document. It should be fitted with a
picce of absolutely colourless glass which must be scrupu-
lously clean, since auv fingerprnint or smudge may appear on
the negative.  The document to be photographed is placed
upon this and afterwards the plate or film with the sensi-
nzed side in contact with 1it. The ordinary back to the
rrinting frame is uscless for contact photography since the
ight enters at the hinged opening. Nor must the back
carry the short metal pegs ur(ch hold it in place to cnable
the back to be opened for the purpose of viewing a daylight
print. It is preferable to have a picce of wood specially cut
to fit the frame with about a millimetre cleorance all round.
This is covered with several thicknesses of black light-proof
papet so that it afterwards fits the frame tightly. In the
present writer's experience this s the only satisfactor
method of protecting the back of the frame from light whlcg
if it enters there will spoil the photograph. As an additional
precaution it is advisable to muffle the back of the frame in
a black cloth when making the exposure.

The document or envelope must be in uniform contact
with the plate or ilm. This can be ensured by pressing in
the hack sufficiently tightly. If the document is not com-
pletely flat there will be uncven illumination in the frame
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which mey produce misicading results. No dchinite
rules can be given regarding exposure. It depends entirely
upon the amount of light which will pass through the paper
to be photographed.  Almost every individual case will
require different treatment, Daylight exposure is, however,
to be preferred in the majority of cases, since it gives better
contrast.

Contact photography is also applicable to fingerprints
discovered upon glass or paper. These should be developed
with red lead, placed in the frame, and exposed with the
same precautions mentioned above.  This method, which
has much to recommend it in certain circumstances, will be
considered more fully in a later chapter.

Those with some experience of photography, after a short
period of training and practice, should be able to master the
technique.  Contact photography properly carried out does
not damage a document in any way. It is, however,
important that the contact frame should be of sufficient size
to contain the matter to be photographed entire.  This prac-
tice of forcing the part of the document to be exposed into
a frame too small for it and pressing the back in so that
the protruding parts are creased or even torn is not to be
recommended. 1t is rarely that documents of greater size
than quarto or, at most, foolscap will be involved. Frames
of this size are quite convenient to handle.

There are other and more technical aspects of the subject
which it may be well to notice here. Contact photography
can sometimes be employed with success in the development
of faded writing. It is often the practice of the forger to
“wash ™ a document. That is to say, to remove some or
all of the writing with a bleaching agent and replace it with
other words or figures. It is in many cases possible to restore
the original text by treatment with reagents. In the case
of iron gall ink it is the colouring matter only which is
removed. The iron salts remain upon the paper. By treat-
ment with potassium ferrocyanide the faded text reappears
in blue. The degree of success, however, depends upon the
numerous factors which include the type of iron gall ink
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used, the age of the document, and the conditions under
which it has been kept prior to the examination. In some
cascs, although the original writing can be redeveloped, it
is so faint that it cannot be deciphered. The fine detail
that a good contact photograph can supply is often of assist-
ance here, and what is not legible upon the paper itself may
stand out more clearly in thc photograph. It s usual in
such circumstances to take three or four photogmphs and
supcrimpose them.” This trniple or qu adruple negative will
produce a print upon which the text is legible. There are
conditions under which the ordmlr) photograph, triple or
quadruple as the case may be, 1s more suitable, but the
contact photograph is often better.

Photomicrography is a branch of science now applicable
to criminal investigation tn many lmport'mt ways. It may
as well be said at once that its tcchmqm is difficult to master
and almost that a good photomicroscopist 1s born and not
made.

A clear distinction must be made here between the actual
technique of photomicrography and the interpretation of the
results.  The technique itself calls for manipulative skill;
the interpretation of the results for specialised knowledge of
the branch of science with which the photomicrograph is
concerned.  To employ an illustration, a mlcroscoplst
might produce an excellent photograph of a small quantity
of dust which had been submitted to him, but he might
not be able to make a report as to the nature of that dust
after he had photographed it.  Bacteria, fungus spores,
starches, textile fabrics, physiological debris and so on have
characteristic microscopical forms which require an expert
not only in microscopy but in the particular branch of
science concerned to recognise and interpret them.

On the other hand, there are the microscopic results which
can be interpreted more casily.  The Orrock case quoted in
the last chapter is one of these. It was a question of magnify-
ing for the purpose of making clearer lettering which could
have been deciphered by anyone if it were made sufficiently
distinct. Countcrfclt coms _may in some cases provide

" 7See page 1. aibtat st
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another esample. A minute but characteristic fault in the
casting unobscrved by the naked c¢ye may speak volumes
when magnified and photographed. No specialised know-
ledge will necessarily be required to interpret its significance.

Since the tcchmquc of microscopy will be considered in
somc detail later, 1t is not necessary to describe the micro-
scope here. The principle of the apparatus is understood
by most people, which will be sutheient for the present
purposc.

Briefly, the technmique of photomicrography depends upon
attaching to the microscope a camera with long extension
bellows in such a way that the microscope replaces the lens
of the camera.  This is not the only form since of recent
years a small camera of special construction can replace the
morc cumbrous apparatus.  This can be afhxed to the
microscope, and 1s so light that no stand 1s necessary to hold
it. It 1s a great convenienee since the microscope can be
operated in any position with the greatest case. The object
to be photographed s first focussed under the microscope,
the attachment to the camera is made, and the image
focussed on the ground glass screen in the usual way.,

The source of hght is always, or nearly always, artificial.
It consists essentially of an clectric lamp within a metal lan-
tern provided with a lens to intensify the illumination. The
direction of the illumination is either from behind so that
the light passes through the microscopic slide with the object
upon it, or in the case of opaque material it is reflected
upon it by means of a condenser.  Articles which the police
commonly examine, such as scratches upon weapons, faults
in coins, and documents, will require to be examined by
reflected light.

On the face of 1t the proccdurc appears simple cnough
but in practicec many difhculties arise. Focussmg the image
requires much more delicate management than is the case
with ordinary photography, nor is it possible to decide
without cxpcricncc what, 1n fact, is the exact point of correct
focus. This is particularly difficult in photographing in-
dentations in metal or holes in coins. The entire field to



be photographed is not in the same plane, which very much
complicates the problem of focus. Only judgment founded
upon cxpencncc can settle such questions.

Vibration is also a serious difhiculty. Insignificant move-
ments which would have no effect upon the ordinary photo-
graph will entirely ruin a photomicrograph. The insertion
of the dark shde with the plates, if not carcfully done, will
disturb the focus, and blur the photograph. A photograph
which 1s not perfectly focussed is of no value.

For documents a special frame replaces the ordinary stage
which holds the microscopic shde. It is adjustable and
mdqxnd(nt of the microscope so that any portion of the
writing or paper can be brought within the microscopic field.

The mclhods of illumination cmployed are very varied.
In the case of coins and weapons, untform illumination of
the surface 1s generally desirable, but for indentations on
paper and some cases of the examination of pen and pencil
strokes sharply obhque illumination 1s necessary.  In the
recent case of Podmore the indentations on the page of a
receipt book had thus to be illuminated in order to make
the characters legible. It 1s worth remarking in this con-
nection  that, without this refinement of  photographic
technique, Podmore could not have been convicted.

The method vsually adopted is to take the [whotogmph in
a dark room. The illumination is a thin pencil of light from
an clectric lantern with an irs diaphragm stopped down to
onc or two millimetres.  This slender pencil of hight is
directed upon the paper at a sharply acute dn;,,k. Oblique
illundination 1s also used in cases where it is required to
decide which of two crossmg pen strokes is uppermost, a
question often of vital tmportance in cases of forgery.

Where dust has to be photographed through the micro-
scopc transmitted illumination 1s generally, though not
always, required. This is a matter of particular dlfﬁculty
for non-specialists because the dust may present quite a
different appearance under the microscope from that which
even examination with a lens will reveal. Dust which con-
tains starch is an example. It is only under a2 powerful
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magnification that its true form, a colourless more or less
spherical granule, varying in sizc with different types of
starch, is apparent.  What is truc of starch is true of many
other substances likely to be found in dust. Such discon-
certing revelations will increase the difheulties of those who,
however great their manipulative skill, have not specialised
knowledge of the phenomena presented.

It is nevertheless true that for the technique of photo-
micrography sur generis it 1s manipulative skill which is the
first essential. A really expert amateur photographer who
has mastered the technique of the microscope itsclf can
become an efhcient photomicrographer at least in its more
clementary stages.  As such things go, the photomicro-
graphy of scratches on weapons or locks, of coins and the
simpler cases of the manipulation of documents are elemen-
tary branches of photomicroscopv, a working knowledge of
which can be acquired in a comparatively short space of
tine.

The technique of the radiograph remains to be considered.
Radiography has not been extensively used in connection
with criminal investigation, and it is, indeed, doubtful if the
expense involved for the apparatus is really justified. Its
application is limited. There are some cases, however, in
which it is of valuc, the examination of bombs being notably
one. It is often unsafe to open an unexploded bomb unless
the nature of its mechanism is first known. A radiograph
is often the onlv means of deciding this.  The method of
taking a radiograph is an claboration of the technique of
contact photographv. Films enclosed in a special pack are
employed. This is placed in contact with the object to be
radiographed and the whole exposed to a stream of X-rays.
The manipulative details are generally simple, which is
more than can often be said for the interpretation of the
results.

The most promising development of the use of X-rays
has been the examination of fraudulent works of art and of
canvasses which have had painted upon them two pictures,
one on top of the other. The paint in the more recent work
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crally offers less resistance to the passage of theerays than
the older work, so that in the radiograph the original plcmrc
is revealed.  Fraudulent retouching had been detected in
this way, and, on the other hand, the presence of older and
more valuable work of art under a laver of more recent
paint.

Leaving aside, however, its application to the examination
of bombs and in some cases other suspicious p.xcL.lgc: the
Romgcn Rays have not a wide application in criminal
investigation.

Photography is becoming an increasing important
technical element in the work of the police.  There are
many dircctions in which it can be developed, and, as has
been shown, many uses to which it can be put, by the police
ofhicer; and an clcmnmarv knowledge of the science and art
of photognphv should be an cssential part of the police
ofhcer’s training.
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THE MICROSCOPE.

It has alrcady been pointed out that the essential function
of the microscope is to magnify. In this sense it 1s the most
approachable of all scientific instruments since 1t obviously
gives results which do not necessarily require interpretation
by a specialist. It differs in this respect from most other
physical apparatus.  Mastery of the technique, for instance,
of the spectroscope or polarimeter will not suffice if they
arc to be uscfully employed by the opdrator. In all cases
the results have to be interpreted. This is often also true of
the microscope, but there remains in the case of this instru-
ment a field of utility outside that of specialised scientific
investigation.

But knowledge and mastery of the technique of micro-
scopy is at the same time necessary.  The function of the
microscope does not differ from that of the lens which can
be used by almost anyvone.  Microscopy, however, has a
specialised technique which doces require, even in 1ts more
elementary aspects, a certain amount of practice and skill.
Even cveryday magnified objects appear very different
according to the way in which the light falls upon them;
this is a matter of ordinary experience it is unnecessary to
illustrate.  To mention but one technicality, the question of
illumination is of vital importance in microscopy. Faulty
illumination, misleading under ordinary conditions, may
completely deceive under the microscope. It is a remark-
able fact, however, that even experts trained in the use of
the microscope and knowing the difficulties of its use, have
not realiscd the problems it presents to the novice. There
are several cases on record where microscopists have taken
their instruments into court and invited jucf)gcs and counsel
to look down them. In one case in particular an expert
carefully adjusted the focus and illumination with the view
of giving the presiding judge ocular demonstration of his
point. His Lordship endeavoured to use the instrument and
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failed. Nor is this at all surprising. The microsdopist had
apparently overlooked the fact that the eyesight of in-
dividuals may differ sufhciently to require a readjustment
of focus, which can only be carried out by the observer him-
sclf. Focussing even a low-powcred instrument cannot be
done without practice; so that it is probable that the judge
could sce only a blurred image with no signihicance for him,
if, indeed, he could see anything at all.  The case, an
excellent one, was in consequence lost.  Mistakes of this
kind do not occur now. The development of photomicro-
graphy has made the presence of a mlcr(mnpc n court—
never a wise cxpedient except in very special circumstances
——cnuirely unnecessary.

In order to use the microscope & detailed knowledge of
optics 1s not necessary, but 1t is desirable to give here a brief
description of the instrument stself. Optically it consists
esscntially of two lenses. The hirst s the objective, a lens
of short focal length. that is to sav. onc which magnifics at
short range, and a sccond. the cye-picee, so arranged in
respect to the objective lens that the ‘magmified image formed
by 1t comes within the focus of the whole system.

These lenses are attached to the tube of the microscope.
The objective mounted 1n brass 1s screwed on to what is
known as the nose-picce: the eve-piece is generally mounted
in a collar which ships into the top of the microscope tube,
The tube itself is fixed to a stand, and 1t can be moved up
and down for the purposes of focussing. This 1s carried out
by means of what is known as the coarse and fine adjust-
ments. The coarse adjustment i1s used for the preliminary
focussing;: the fine, which moves the tube through the
smallest fraction of distance required for the final focussing,
is very delicate.  Small microscopes sometimes only carry a
coarse adjustment.  To the stand 15 also fixed a stage which
holds the microscopic slide by means of clips. A mcchanical
stage is a contrivance with adjustments similar in principle
to the coarse adjustment, which not only holds the slide but
makes it possible to move it so as to bring any part of the
slide into the field of vision without touching 1t with the
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fingers. 'Under the stage is a pivoted mirror which can thus
be moved to reflect the light through the slide and system
of lenses so as to illuminate the object. These are the essen-
tials of the simplest microscope.

In practice the object to be examined, prepared according
to the circumstances, is placed upon the microscopic slide.
This is fixed upon the stage by mcans of the clips. The
microscope should be placed in a good, preferably a north,
light if daylight is being used to illuminate. The illuminat-
ing mirror is adjusted so that the maximum amount of light
is reflected from it to illuminate the field. This is judged
by the brightness and evenness of the ilrumination when the
eye is applicd to the eye-picce. Practice will accustom the
operator in detcrmining this and making the necessary ad-
justment of the mirror. No explanation can replace that.
In focussing the lenses to obtain a clear image, the coarse
adjustment is first used. This is accomplished by first
manipulating the objective so that it is as near the object as
possible without actually touching it. While this is being
done the operator docs not, of course, look down the micro-
scope, but observes the objective by placing his eye on a level
with the stage. He then looks down the microscope and
adjusts it first with the coarse adjustment so that the objec-
tive recedes from the stage until the correct focus is attained.
In no circumstances ought the microscope first to be focussed
by advancing the adjustment towards the stage. In nine
cases out of ten, and especially with the inexperienced
operator, the focus is missed the first time and the objective
thus advanced until it presses upon the slide and breaks it.
This is in any case an annoyance, and if a liquid is being
examined it may damage the stage and the lens. This rule
does not apply to the final focussing with the fine adjust-
ment. This may be cautiously moved either up or down.
If the first adjustment has been properly macﬁ: the final
focussing of the microscope with the fine adjustment should
require only a touch. Whenever practicable the object on
the microscopic slide is protected by means of what is known
as a cover-slip. This is a piece of very thin glass, square or
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circular, placed on the slide over the object. Particles small
but not in themselves microscopic cannot, of course, be
covered with the ordinary coverslip. A cell, commonly
known as a live box from its use for examining living insects,
is useful for this purpose. It consists of a brass slide with a
round hole in the middle to which is brazed a brass collar
with a glass face fitted to the upper edge. Over this fits
tightly, but so that it slides on and off, another brass Follar
with a glass face. An object small enough to be conveniently
placed in this ccll, but too thick to be covered by the
ordinary slide, can be sccured between the two glass faces.

»

In using the microscope there is another practical detail
of considerable importance. The operator should accustom
himself to using the right or the left eye indifferently for
microscopic examination. More important still, the eye not
being so used should not be closed, but allowed to remain

asstve.  These things are sometimes troublesome to the
l[;cginncr, but with a little perseverance they become a matter
of habit, almost of second nature. They are important
because the strain on the eyes, inscparable from prolonged

microscopic  work, is very greatly minimized if this
tcchniquc 1s followed.

Daylight is not commonly used for illumination, and in
many cases it is quite unsuitable. The intensity of day-
light, in any case, varies so much that it is quite impossible
to employ it where a consistent cffect is essential.  Artificial
light can easily be controlled, and it is desirable always to
use the same source of illumination for general work. This
can be supplicd by any powerful clectric lamp with a suit-
able reflector.  Where circumstances permit it is better to
employ a special microscopic lantern which is fitted with a
bulls-eye condenser. An electric lamp of moderate power
will, with this attachment, provide suitable illumination.
We are not for the moment concerned with special illumina-
tion. It is of importance to observe here that when usin
daylight direct sunlight must be avoided. The field can
also be too brilliantly illuminated even with artificial light,
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and the ‘exact degree of light intensity required depends
entirely upon the circumstances.

Hlumination by transmitted light is not the only method
cmploycd in microscopy. From a criminological point of
view it is probably not even the most important. Opaque
objects such as the surface of metals, thick paper, and tex-
tile fabrics must be examined by reflected light. IHlumina-
tion by reflected light is more complicated than that by the
method of transmission alrcady described, but it is essential
that its techniquc should be understood.

In cxamining the writing upon a document, special
illumination is not always necessary. The white paper may
rcflect sufficient light if a low- powcrcd microscope  or
objective is being used to make the examination practicable.
It should be remarked here that for the examination of
documents a frame to hold the paper over which the micro-
scopc can be moved by means of a special attachment re-
places the stage. In the case described above the object is
illuminated in the same way as if it were being examined
with an ordinary lens.

But with high-power objectives, and in many other cases,
this is not sufficient; it is necessary to provide a more power-
ful source of illumination lighting up the object from above.
This can be supplied by means of a lamp and a bulls-eye
condenser. The condenser is mounted upon a stand with a
swivel arm by which it can be adjusted at any angle. The
lamp is placed between this condenser and the stage of the
microscope and the bulls-eye lens so adjusted in respect of
the stage and the lamp that the light from the latter is
focussed in a bright spot upon the object on the stage. The
principle is precisely that of using a burning glass cxcept
that the famp replaccs the sun.

The principle is simple, but in practice difficulties arise
which only experience can overcome. This is particularly
so where high-powered objectives are being employed. In
-llis case the objective is very near to the object and it is not
always possible to decide the exact illumination necessary
unless the object is actually in focus. Very delicate adjust-
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ments are in such cases necessary to focus the light in exactly
the right spot. It is sometimes possible to adjust the illum-
ination with a lower power with which, the objective being
further away from the object, the operator is better able to
sce what he is doing; but since the illumination required for
low magnifications is by no means always that which 1s
required for the higher powers this subterfuge is not always
applicable.

The effects produced by cxamination with reflected and
transmitted light in cases where either are practicable are,
of course, entirely diffcrcm. The microscope in this respect
confirms the expericnce of the naked eye. Everyone knows
that, for example, a picce of coloured glass varies profoundt
in tint according as to whether it is observed with the light
passing through it (transmitted) or the light falling upon 1t
(reflected). In criminal investigation, as in other branches
of scicnce which employ microscopy, this fact—to which we
shall have occasion to return later—is of very great
importance.

Not only the intensity but the direction of reflected
illumination effects the appearance of the object examined.
This is of great importance to the microscopist engaged in
criminal investigation. A good example is an examination
of what is known as the sequence of pen strokes. It is often
essential to decide when examining a written document
which of two crossing pen strokes is uppermost. A decision
on this point may establish the fact that a word supposed
to be gontemporaneous with the rest of the wording on the
document was added afterwards. If the first pen stroke was
dry before the second crossing it was made it is often possible
to decide by microscopic examination which is uppermost.
But this cannot be done if the illumination is not very care-
fully manipulated. The source of the reflected light should

a microscopic lantern with a bullseye lens. This should
be fitted with an iris diaphragm which is stopped down so
that the lamp emits a very fine point of light. The docu-
ment should be examined in a dark room, the only source of
illumination being this thin ray which must be so adjusted
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as to strike the pen strokes to be examined at a sharply acute
angle. The superimposed stroke stands out more clearly
when the document is illuminated in this way.

INlumination of the object is the first cssential to be con-
sidered on cxamining such evidence as faint scratches upon
weapons. It is a matter of common experience that marks
upon mectals, paper, or wood which are practically invisible
when viewed at certain angles show up with surprising clear-
ness if observed from others.  Practically, an excellent
method to decide the angle of illumination required is to
examinc the object with a lens, carefully noting 1ts angle in
respect to the light where the irregularities of its surface are
most promincnt, and to reproduce that angle of illumination
on the microscopic stage when making the more searching
examination,.

From the foregoing outline it will be cvident that the
clementary techmique of microscopy is within the com-
ﬁctc‘ncc of the non-expert. It must also be borne in mind,

owever, that spectal work of this kind even if elementary
requires some training and experience.  Out of this arises
the question as to what use the police officer with an
elementary training in microscopy can make of his know-
ledge.

In the first place, there is the use which the police can
make of the microscope himself. In this connection the
non-cxpert has some advantage over the specialist. He may
wish to collect evidence very quickly which, however, will
not necessarily be produced 1n court but is taken merely for
the purpose of following up a clue.  The expert before
making any report must be absolutely certain of every
detail; he has his possible expert testimony to consider.
The police officer is not necessarily in this position. Even
if his conclusion has not been correct the most that can
happen will be the following up of a clue which leads no-
where; a disappointing interrogation, and a certain amount
of wasted time, inevitable accompaniments of any criminal
investigations.  On the other hand, if his conclusion is
correct, the promptitude with which it has been arrived at
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may result in the arrest of a suspect who would otherwise
have escaped.

To quote an example, a typewritten document falls into
the hands of the police which upon mlcroscoplcal examina-
tion of the individual characters suggests that it was pro-
duced by the same typewriter as another document, the
origin of which is known. The second document connects
the typewriter with a serious crime. The police officer ma
not be sure that he is right, and in any case he will send
the documents to an expert; but his suspicions have been
aroused. A little later the cxpert confirms the police
ofhcer’s tentative tonclusion, and suspects are arrested or
interrogated in consequence. If he does not confirm it, no
harm has been done. The vital consideration is that the
period of lag, during which the suspect might have
escaped, is covered.

Two typewriters of the same age and make often show
pronounced differences in the lcttering thcy produce, un-
detectable to the naked cye, which the microscope will
revcal.  Conversely, every typewriter has 1nc£v1dual
characteristics often sufficiently obvious for the non-cxpert
at least to suspect if he microscopically examines two
cxamplcs of its script.

Even in some cases of forgery a microscopical examination
may make it possible for the police officer to arrive at some
preliminary conclusion.  The frontispicce of my book
Some Persons Unl(nown representing  a ﬁgurc seven
turned into a ninc is an example where mvcstxgatxon by a
non- expcrt would clearly arousc suspicion in his mind.
This is a glaring examplc and all forgeries are not by any
mcans so clumsy. But there are a multitude of cases where
forgery without being palpable would be almost certainly
suspected after a preliminary microscopic examination.

Marks upon watches and ]cwcllcry, {imvcs, revolvers, and
tools often do not require expert interpretation at all. It is
merely a matter of revealing them by magnification. The
Orrock case previously quoted is an cxamp]c Any scratch
upon a weapon or other metallic exhibit 1s always worth a
little elementary rescarch.
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The microscopical examination of occupational dusts docs
not generally fall within the scope of eclementary
microscopy, but in exceptional cases it may do so. In the
case of metal workers including coiners very fine metallic
dust is discoverable 1n their clothmg In these investigations
the metallurgical chemist is the ultimate court of appeal,
but a preliminary mlcroscopxcal cxamination will often
show that the dust does contain metallic particles. It is
important to note here that reflected illumination is
necessary.  Under transmitted light metallic dust is un-
recognisable. It would appear as black particles quite
1ndxst1ngu15hahlc from other dust. ° Under reflected
illumination it will reveal itself brightly lit up, however
small the particle.  This alone would not establish the fact
that the dust was certainly of metallic composmon, but it
would be useful preliminary evidence. It is a good illustra-
tion of the important bearing which illumination has upon
investigation of this kind.

It will now be clear that there are a number of directions
in which the pollcc officer, trained clementarily in the work,
can utilize the microscope. It will therefore perhaps be of
some interest to indicate the types of microscope likely to
be useful for policc work. It can in the first place be laid
down as an axiom that the high- -powered instruments are
not necessary. They are indeed undesirable. The oil-
immersion objective, for example, cannot be uscfully em-
ployed by those without considerable training and ex-

rience.  Biological and bacter;ologpcal examinations
hardly fall within our scope and it is for these that ‘hlgh—
powered instruments are mainly required. It is quite a
mistake to suppose that high magnification is necessarily
more informative than the use of a lower power. The
reverse is often the case. When examining documents, in
particular, too high a magnification is often misleading.
Enlargements in excess of 8o or at most 100 diameters are
practically never required.  This is also applicable to the
examination of scratches on metallic surfaces and to weave
and general appearance of a textile fabric. For the latter,
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in particular, 80 diameters is the maximum magnification
likely to be useful for general purposcs.

It would be out of place to recommend any particular
microscope, but all good manufacturers of optical instru-
ments of precision preduce what is commonly known as a
“field " type of microscope. These instruments are light,
of small size, and often have a tripod form of stand which
in the writer’s opinion is the most suitable. It is common
to supply with this type of microscope two eye-picces and
one objective, generally a two-thirds.  To this should be
added a one-inch objective. A combination of these eye-
picces and objectives will give the most useful magnification
for all general purposes. Certain manufacturers specialise
in these field models and there 1s one in particular now on
the market, a very efficient instrumcent, which takes to
picces and packs into a very convenient leather case of the
pattern used to carry field glasses. The field type has much
to recommend it even if 1t is not to be carried about, since
anywhere but in a laboratory it is convenient to have a
microscope which can be casily moved. My own portabie
microscope has no rack and pinion coarse adjustment but
works upon the telescopic principle; but it has, of course,
the ordinary fine adjustment. For a portable model this
has many advantages. The milled heads of the ordinary
coarsc adjustment project on cach side of the tube often
more than an inch. They are thus very vulnerable and
once bent, however slightly, they will put the coarse adjust-
ment out of action. If it is required to move the microscope
to afly extent even if only from room to room an instru-
ment with the telescopic form of coarse adjustment has
much to reccommend it. The microscope may be entirely
in lacquered brass, or the standing parts may have an
oxidised finish. In the portable models the latter is greatly
to be preferred.  On the whole it stands wear very much
better.

A microscope when out of use should always be covered
or replaced in its case. When it is much in and out of use,
a convenient method of covering it is a large glass bell jar
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which can be obtained from any scientific instrument manu-
facturer for a small sum. It is essential, of course, that the
lenses and mirror are kept scrupulously clean. A silk
handkerchief specially kept for the purpose is the best thing

to usec.

No description of microscopical apparatus suitable for

olice work would be complete without an allusion to the
excellent pocket instruments which have been put on the
market in the last two or three years.  They are not toys but
perfect reproductions of the larger microscope. There 1s a
compound cye-picce of the standard pattern and a compound
objective in which one lens screws over the nose of the
other, so that one or both of the objective lenses can be used
accordingly to the magnification required. There is a
coarse adjustment on the telescopic principle and a fine
adjustment controlled by turning a collar at the objective end
of the tube right or left. These microscopes are capable of
producing magnification from 4o-120 diameters.  The
image is frec from aberrations and chromatic effect. This
is a remarkable achievement in an instrument shorter than
a fountain pen with cap and less than twice as thick. For
those engaged in criminal investigation they are almost
indispensable. It is not always possible to have even a
portable microscope on the spot just when it is wanted.
These small instruments having no stand can be carried in
the pocket and used anywhere. They are capable of giving
magnifications cqual and superior to those obtained with a
two-third objective on a larger microscope. They fyrther
provide excellent preliminary training in the use of the
microscopc. There are, of course, certain disadvantages.
The field is small as it must necessary be in such an instru-
ment and the illumination a little difhcult to control, but
the former disadvantage is not serious, nor is the latter diff-
culty ever insuperable. The illumination is generally
reflected, that is to say this microscope is used like an
ordinary lens, but by placing the object to be examined
against a window pane and holding the instrument hori-
zontally objects can be examined by transmitted light.
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Finally, these microscopes are very reasonable in price, cost-
ing no more than a powerful lens.

To view the question of microscopy from another angle,
cven in cases where the police ofticer will not require prac-
tically to apply his knowledge, it may still be of great assist-
ance to him. Being awarce of the importance and function
of microscopy, he will be in a better position to exercise due
caution in conncction with any investigation in which micro-
scopic examination may play its part. It will therefore be
appropriate here to consider the matter from this point of
VIEW,

In general there i8 the technique of collecting microscopic
exhibits. In this connection we must allude to the repre-
hensible practice of placing such things in paper envelopes.
Paper is of all things the most unsuitable. The surface of
paper and its nature in general makes it impossible to clean.
Cellulose fibres are liable to be detached from the surface
and become mixed with the exhibit if it 1s a powdcry sub-
stance of any kind, vegetable sceds, or any fibrous material.
This 1s subscquently a source of annoyance and confusion to
the microscopist. Exhibits destined for microscopical exami-
nation should be collected in glass.  Chemical apparatus
manufacturers supply small glass dishes about an inch and a
half in diameter with a vertical wall, into which fits a glass
stopper.  These “ weighing bottles,” as they are often called,
are very suitable for the collection of such material. They are
very easily cleaned and dried. It is well to avoid the ordinary
type of weighing bottle which is in the form of a small
cylinder with stopper.  This type is easicr to handle but
being of less diameter and taller 1t is difficult to dry. It is,
of course, essential that these bottles should be thoroughly
cleaned and dried before use.

An investigation officer who is to collect samples for
microscopic examination should have a supply of these
bottles. It is better that they should fit into a case with
specially cut holes to reccive them, and it is obviously desir-
able that they should be so arranged in the case as to remain
upright when being carried.
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The method of collecting samples for microscopic exami-
nation will of course vary greatly according to the circum-
stances, but some general rules can be laid down.  Stains,
dust, wcapons or other articles left on the scene of the crime,
and clothing will in general be the most important exhibits.

With the question of large stains we are not concerned for
the moment, but minute stains, whether suspected to be of
blood or not, upon woodwork, fabric or metal should receive
careful attention. When possible they should not be removed
from the material to which they are attached, but the portion
of the material itself should be removed and preserved with
the stain upon it. It is very important to remember that
small or even large blood stains are not always recognisable
as such and any stain, however small, which could possibly
have any significance ought to be preserved for microscopic
examination. Weapons or other articles found on the scene
of the crime should preliminarily be minutely examined not
only for fingerprints, but for hairs, blood or other stains and
scratches. The pocket microscope with the low power is
very useful for this purpose.  Anything upon the weapon or
other instrument which might become detached in transit
should be removed and preserved. This, of course, must be
very carefully done to avoid disturbing fingerprint evidence.
In the case of a pocket knife the groove into which the blades
fit should be examined and any detachable matter which
can be removed by sharp tapping should be preserved. The
final extraction of matter that adheres can be left to the
microscopist. Precautions in packing such exhibits need not
be insisted upon. On account of possible fingerprints®alone,
it goes without saying that they must be packed in such a
way that the surface does not come into contact with the
packing material.

The problem of clothing is a very difficult one.  That
found on the scene of a crime, and of that of the victim, in
cases of murder, should be examined with rigorous care.
Again, anything detachable such as hairs, grass seed, or other
vegetable material, any suspicious looking dust such as
tobacco ash visible and loosely adhering should be removed
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and preserved. The inside of turn ups of trousers should be
examined, and the lining of all pockets. It is an open ques-
tion whether it is desirable to remove the dust found there
and then or leave it in sizu. It depends upon the probable
nature of the dusts and the circumstances. If it is removed,
that from the different pockets and from the two trouser
turn ups must on no account be mixed, but preserved
scparately.

The packing of articles of clothing is a vexed question.
There is necessarily a conflict between the theoretically ideal
and the reasonably practical. A rigid object presents few
difficulties, but clothing 1s not rigid, and the neat brown
paper parcel is obviously an insidious temptation to make a
virtue of necessity. If the brown paper parcel must be used,
highly glazed paper is essential, the glazed surface bein
used so as to be in contact with the article packed. If, how-
ever, it is at all possible to employ a large box of wood
polished on the inside with a coat hanger and hooks so that
the exhibit can be sccured at top and bottom in such a way
that 1ts surface does not come in contact with the packing
case it is much better. From a microscopical point of view
a hat will often supply the most interesting and arresting of
circumstantiai evidence. A hat should always if possible be
packed in a box bearing in mind the general principle that
any hairs adhering to the inner band should first be removed.

Scratches upon locks, indentations or splintering of wood
produced by housebreaking instruments should be carefully
examined with the lens or microscope in sitw in order to
decide if it is necessary to remove them for further examina-
tion. This is important. Such evidence may be insigni-
ficant or of very great value. Under magnification it is often
possible to decide if the marks left possess small but charac-
teristic peculiarities which might connect them with some
rarticular tool afterwards found. Such things, and particu-
arly file marks, will often entirely escape the naked eye.

It will be obvious from this brief outline that a knowledge
of microscopy as distinct from its practical application is of

constderable value to the police officer. If he knows the
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nature of the work which may have to be done upon an
exhibit he is obviously in a better position to prepare and
transmit these exhibits in such a manner that their subse-
quent examination may render the maximum assistance.
We have also indicated the extent to which such work 1s .
within the competence of the mvcstlgatmg officer himself.
It is not true that a little knowlcdgc 1s a dangerous thing.
A study of the subject of microscopy, however clementary,
if it confers knowledge, will also bring with it to those who
approach it in the right way, a recognition of the limitations
as well as the possibilitics of elementary theory and practice.
The expert is not less necessary because his collaborator has
some knowledge of the subject in which he specialises. He
1s more so. The police officer on account of his knowledge
will Eut him in the way of information and material the
significance of which would otherwise remain unrecognised.
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THE ULTRA-VIOLET RAY.

It is only comparatively recently that the use of ultra-
violet llght has come to be appllcd to criminal investigation.
This is rather surprising since the tiuorescent effect of the
rays was discovered many years ago. The immense practical
importance of the discovery, however, in other directions
besides that of criminal mvcstlgatmn, has only lately been
rcalised. To point this out is to sound a note of warning.
The results obtained from the * Wood Light” are very
remarkable.  Its usc has opened up new possibilities for
criminal investigation, but its application has limits, how-
cver widely set, as in the case of any other scientific instru-
ment. This warning is necessary when it 1s remembered
that some investigators in their enthusiasm have almost
implied that the * Wood Light” in the large majority of
cases makes other methods of scientific investigation unneces-
sary. But in criminal investigation, as in other branches of
rescarch, it is impossible to be too careful. Confirmation of
results should always be sought, and by other methods when
they are available.

It remains true, nevertheless, that the use of the * Wood
Light” has made investigation possible which could not
otherwise have been conducted, and that there are a lar’];
number of ways, increasing almost daily, in which 1its appli-
cation i8 of very great value.

“ The Wood Light ” has, of course, opened up an entirely
new field of investigation relating to qucsnoncd documents.
In his recent book Captain Quirk has reminded us of its
employment by the German banks during the serious
counterfeiting scandals in Gcrmany in 1926 and onwards.
Its use saved the German nation many millions of marks.
Without a rapid method of deciding if a note were in fact
genuine or counterfeit a situation, the seriousness of which
is not even now fully realised, would not have been so soon
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in hand. An ultra-violet lamp was installed in all the most
important banks and every note was submitted to its scrutiny.
Counterfeit notes showed a different degree and tnt of
fluorescence in every case. The method was simpler than
examining the note even cursorily under an ordinary lamp
or in daylight, and it was effective where an ordinary exami-
nation, however minute, would have failed. Expert scrutin

was not necessary. A responsible clerk carried out the work.
This is of importance as indicating that in some cases the
“Wood Light ” can be used by those who are not scientific-
ally trained.

This, of course, is not true of ultri-violet light examina-
tion of all kinds of forgery, but some notice of its use in
examples where more expert technique is necessary scems to
be appropriate here. Forgery of documents falls commonly
under three headings : —(1) Forgery by addition; (2) Forgery
by subtraction: (3) and Forgery by imitation. The last may
obviously be coexistent with or independent of (1) and (2).
Forgery by addition or subtraction with or without imitation
can generally be revealed by ultra-violet light. It has been
proved quite conclusively that different inks even when they
do not fluoresce—and all do not fluoresce strongly—present
their own characteristic appcarance under the rays. It has
been shown less conclusively that the same ink of different
ages reveals differences.  Where unlike inks have been em-
ployed upon the same document it can be asserted in general
that they can be revealed as such under the rays.
This will often in itself be evidence of forgery by addition.
Forgery by substraction can be demonstrated in nearly every
case. The most common method of removing ink written
wording from a document is to “wash ™ it. The ink is
bleached out with a bleaching agent such as citric or hypo-
chlorous acid, and the substitution—if substitution is neces-
sary—made. The inorganic salts which most writing inks
contain remain upon the paper. Under the ultra-violet rays
the paper fluoresces, but those parts containing the washed
writing fluoresce only weakly or do not fluoresce at all. The
original text in consequence becomes visible. This differen-
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tial fluorescence is so delicate that it will sometimes make
visible a text which has been erased by mechanical means.’
The ink and the salts it contains sink deeply into the paper
and cannot be entirely removed from the fibres. Examina-
tion under ultra-violet light may be the most satisfactory
means of examination, although other methods of restoring
the text exist.  This is one of the most valuable applications
of the * Wood Light.” An erasurc which has been skilfully
carried out with very fine sand paper does not necessarily
produce sufhcient thinning to make it evident that the
document has been tampered with.  Obviously the most
satisfactory demonstradtion 1s the re-development of the text.
If 1t is possible to re-develop it at all the ultra-violet rays
will succeed.

The problem is more complicated in the case of those
documents which have been written with aniline ink, that
is to say an ink not madc from an iron salt and galls but
from an aqueous solution of an aniline dyc only. Ink written
characters of this kind contain only traces of inorganic salts
and are almost completely recmoved from the paper by
washing. Re-development, however, is not hopeless. The
paper is treated with any suitable solution which fluoresces
brightly under ultra-violet rays. When the treated paper is
exposed to the rays even in these cases the text will often
reappear. This is explained by an oxidation effect of the
ccllulose of the paper about the points where the ink was
originally in contact with it. Owing to this chemical change
there is a differential fluorescence as between the untouched
paper ahd the points over which the pen has passed.

Closely allied to forgery, from the technical point of view
the examination of paper suspected to contain secret writin
has in the past presented problems of a very formidable kimf
It is generally possible to develop secret writing by chemical
means, but not always. In any case the procedure is slow

! This, of course, is more or less exceptional. In actual fact ultra-
violet rays will reveal the text, in all cases where the treatment
has not been too drastic. But both in ‘“ washing ’ and erasure the
forger dare not be too drastic or the surface of the paper is appre-

ciably injured. He thus leaves invisible—and sometimes even
visible—traces of his fraud.
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and cumbersome and considerable damage may be done to
the document. This is a very great disadvantage sinie it is
often desirable that it should rcach the person for whom it
was intended without there being evidence upon it that it
has been intercepted.  There has not yet been a secret ink
invented which ultra-violet light will not detect. In most
cases a simple application of the rays is sufhcient to make
the writing clearly visible.  Nor does it scem probable that
a secret ink could be devised for this purpose. It is not
essential for the substance used to be fluorescent.  The paper
will fluoresce and thus render the non-fluorescing writing
visible. In actual fact the common substances used for secret
ir;fk such as saliva, urine, and milk all show the fluorescent
effect.

In the examination of correspondence which has been
opened with criminal intent the use of the rays are also of
great value. In the case of Major Fink who was accused of
torgery of a chcquc it was nccessary for the analyst to whom
the scientific examination was cntrusted to make an elaborate
anal{sxs of the sealing wax on the envelopes which had been

oyed by the accused. The defence was that the letters

acf been tampered with by some person unknown and not
by Major Fink. The accused did not deny having forwarded
the letters, but he denied that he had been guilty of the
forgery. An analysis of the wax of the seals was accordingly
made and this was compared with that found in the posses-
sion of the accused. The composition of the two samples
of sealing wax agreed exactly, and Major Fink was thcrcforc
convicted. The ultra-violet rays were not commonly used
for investigation of this kind at that time, but an examination
by this mcthod would have been of the utmost value. Ultra-
violet rays are now often used for the examination of seals
on postal packets. In this connection it is again necessary
to sound the note of warning. The use of ultra-violet light
is sometimes through its very delicacy liable to confuse.
There is an analogy to be found in the example of the refine-
ment of analysis devised for the detection of arsenic. When
the Marsh Test was first discovered, the minute traces it was
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capable of revealing were a source of some confusion to the
analysts. They discovered arsenic where arsenic had never
been suspected before, so that the very refinement of the
method caused doubts to arise.  In the Lefarge case, the
traces of the poison found were by the prosecution attributed
to administration with intent to murder, and by the defence
to accidental absorption of arscnic. This is a classical in-
stance of how newly discovered refinements of method may
at first actually mislead. From a slightly different point of
view the use of ** Wood Light ”” introduces difhculties which
may deccive the unwary. The fluorcscent effects produced
by it arc in some cases so delicately selective that false infer-
ences may be drawn from the test. . Two examples of scaling
wax, for instance, onc of which has been melted by heating
in a spoon, and the other of the same composition melted by
direct contact with the flame may show differences in fuor-
escence. It is obvious that very serious errors may arise in
this way by arousing suspicions with no basis in fact. It will
thus be obvious that the very delicacy of the test is from some
points of view one of its limitations, and that confirmatory
cvidence is sometimes necessary before the tests with the
“ Wood Light” can be properly interpreted.

There are circumstances in which the use of the “ Wood
Light ” is the only method of examination possible. This
may arise in the case of motor car accidents where
fragments of glass and traces of oil are left behind on the
scene of the crime as in the case of a callous motorist who has
driven on after killing or injuring a pedestrian. In an
example quoted by the Government Analyst of Ceylon a
motor car had knocked down and killed a child. The only
clue left to the identity of the author of this outrage were
some fragments of broken glass, mostly in a very fine state
of division, found on the road. These were submitted to the
analyst who examined them with the ultra-violet rays. It
was discovered by this mcans that more than one type of
glass was among the fragments, but there was a particular
variety which emitted a characteristic brown fluorescence.
Some of the glass from the headlight of a suspected motor
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car was tested and this was found also to show this brown
fluorescence.  The culprit was, largely on this evidence, con-
victed.

Examples of this kind are interesting as illustrating
conditions in which no other test is possible, or at least such
in which no other test would be conclusive. The analysis
of the glass, a difhcult matter in any case, would have been
uscless where the traces contained fragments of other glass.

These are among the most important applications of the
“Wood Light,” but it has many others. Its use by
archacologists to examine palimpsest documents bears a
direct relation to criminal investigation. A palimpsest is a
document from which the original writing has been removed
or has faded. The parchment has afterwards been sur-
charged with other writing. On a modern document the
surcharge may take the form of concealing the writing by
overscoring with a pen heavily charged with ink. If the ink
of the text differs from that used for the surcharge the under-
lying writing can ncarly always be read under the “ Wood
Light.”

On the Continent the ** Wood Light ” is used in some
countries by the Customs to examine dutiable material. The
rays will distinguish between, for example, raw and cleaned,
and between crepe and vulcanised rubber, a distinction from
the tariff point of view which is of very great importance. A
great deal of illegal evasion has been prevented in this way.
A large number of other dutiable articles are now examined
with the *“ Wood Light”” at important centres almost as a
matter of routine. )

It will now be obvious that the ultra-violet rays have many
valuable applications in criminal investigation. In many
cases, the “ Wood Light” can be used by those without
scientific training; so that it seems desirable to give some
description of the ultra-violet lamp and to explain the
principle of the ultra-violet rays themselves.

It is generally known that the rainbow is a spectrum of
white light from the sun. The rainbow effect can be
artificially produced by passing white light through a glass
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prism. The prism splits up the light into its component
parts in the following order, red, orange, yellow, green, blue,
indigo and violet; each of these colours corresponds to light
of a definite wave length. At the extreme right and left of
the spectrum there is a “ dark " region. That on the left
corresponds to what is known as the infra red; that on the
left, to the ultra-violet.

The velocity of light is approximately 300,000 kilometres
a sccond. The term wave length means the number of its
vibrations, the size of the ripples over that 300,000 kilo-
metres.  The longest waves are those of red light of the
order of 800 millionths of a millimetre; the shortest are the
violet of the order of 400 millionths of a millimetre. These
vibrations, thercfore, as distinct from the velocity of the light
itself which is constant, are more frequent in the ultra-violet
than in white light. The rays are consequently highly
active chemically and give rise to the phenomenon which
has been described.

The mercury vapour lamp is one devised to give the
maximum concentration of ultra-violet rays. Not only sun-
light but any white light develops a certain percentage of
ultra-violet rays. The sparks from an induction coil emit
rays of very short wave length.  An ordinary carbon arc
light also produces appreciable quantities of ultra-violet
light.  The tungsten arc is very rich in ultra-violet radia-
tion. None of these sources of illumination, however, has
been found of any use in practice.  Only the tungsten arc
develops ultra-violet rays in sufficient quantity to be of
practicd] use, but the cost of its maintenance and care re-
quired in its manipulation make it quite unsuitable for
ordinary purposes.

In 1906 the first mercury vapour quartz lamp was made in
Germany. This apparatus has been the basis of all ultra-
violet apparatus since that time. The reason for the use of
quartz instead of glass will presently be explained.
Essentially, the burner consists of a quartz tube highly
evacuated containing pure mercury. The two poles of the
electric current are fused into this tube. When the current

49



is switched on the high temperature developed vaporizes the
mercury and an arc is proé):ccd across the poles of intense
brilliancy.

The ecarliest mercury vapour lamps made were constructed
of ordinary glass of very high melting point.  Their dis-
advantage was that ordinary glass absorbs a very high
percentage of the rays so that except as sources of ordinary
illumination these lamps were not of much use. It was dis-
covered, however, that quartz offered very little resistance to
the passage of the rays and it is employed in all ultra-violet
lamps for this reason.

The rays properly called ultra-violet are not visible, a fact
of considerable importance. The ordinary ultra-violet lam
1s quite uscless for demonstrating the flourescent effect whic
is one of the essential properties of the U. V. rays from the

oint of view of criminal investigation. In the sunlight
Famp they are emitted together with the white light. The
problem of filtering out the visible light was solved by Wood
who devised a system of screens made from solutions of
copper sulphate and nitrosodimethylaniline, an orange dye.
From the practical point of view Wood’s discovery has been
greatly improved by the invention of a screen coloured with
nickel oxide which prevents the passage of the visible light,
but allows the ultra-violet rays to pass. In practice the
completely dark screen is not generally used, but one some-
what less dense which allows the passage of a little visible
light, and achieves at the same time a greater concentration
oﬁ ultra-violet rays.

A special lamp has been constructed which is particularly
suitable for analytical and criminological examination. It
consists cssentially of a case in which the burner is enclosed.
The burner itself includes two receptacles which contain the
mercury—into which the terminal connections are ground—
joined by the evacuated tube of quartz. The system is con-
trolled by a handle which ults it right or left so that the
mercury can flow, and, when the current is switched on,
completes the circuit. At the bottom of the case is an open-
ing which contains the screen.  The case containing the
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burner surmounts a compartment which is open in front but
across which curtains can be drawn to exclude daylight when
necessary.  Documents or other objects to be examined are
placed in this compartment and the light is turned on. It
is not necessary to conduct the examination in a darkened
room. Provided the lamp is not in direct sunlight the
flourescent effect can always be observed.

There is also a hanging model of the same type of lamp in
which the burner is enclosed in a lantern-like holder. This
type has interesting applications from the detective’s point of
view since it can be carried about and used in a room like
an ordinary lantern” It is of great use in searching for finger
prints and similar clues on the scene of a crime. Nothing is
casier than to miss a fragmentary finger print particularly
on a ncutral coloured surfacc. The ultra-violet lamp misses
nothing. The sharply contrasted cffects produced by
flourescence are of great value in discovering insignificant
traces.

From what has already been said, 1t will be obvious that
the use of the ultra-violet lamp presents no particular
difficulties. There are, however, one or two precautions it
is nccessary to regard. The eyes and even the skin must be
protected 1if there is any nced for exposure to the unfiltered
light. Ultra-violet light can and does produce inflammatory
burns upon the skin which may be very painful, and it can
cause temporary blindness and great pain in the eyes if they
are exposed to it. Smoked glasses should thercfore be worn
when_dealing with the unfiltered light and gloves to protect
the hands. The filtered light is not so active in this respect,
but some individuals are intolerant of the rays and even
while using the screened lamp goggles are a wise precaution.

The handle controlling the burner and the flow of
mercury which establishes the contact should be gently
manipulated or the lamp may otherwise be burnt out. Once
the mercury has been vaporized there is generally no trouble;
it is the initial establishment of contact which requires care.
When the lamp is burning it is only necessary to place the
object to be examined in the compartment provided for it or
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in the path of the rays in the case of the hanging lamp. The
fluorescence will then immcdiatcly be apparent.

There is no doubt that in the ultra-violet lamp the pohcc
officer will find a very powerful ally.  The direction in
which it has been most cmployed is in the examination of
documents.  Examples of its apphcanons in this direction
have alrcady been indicated and 1t has been shown that the
examination of letters suspected to contain secret writing is a
use to which the police themsclves can put the apparatus.
The investigation of anonymous letters, so frcqucnt a feature
of criminal investigation, is another case in point. The
characteristic fluorescence of paper and the appearance of the
ink makes it quite simple to compare two letters suspected
to emanate from the same source.

The rapid examination of stains is another direction in
which ultra-violet light grcdtly assists preliminary investiga-
tions. In cascs of rape it is very important to decide the
nature of stains found upon garments. Seminal stains under
the ultra-violet rays gnmral]y show a faint bluish
fluorescent while those of urine have a distinetly yellow
tint. In dealing with such scrious matters it is essential to
obtain cxpert confirmation by means of the Florence test and
an cxamination for spermatozoa which can only be carried
out in the 1'1bomtory by the specialist.  But it is often useful
and sometimes cssential in such cases to form a tentative
conclusion with the least possible delay.

In regard to blood stains very great caution is necessary in
comldcrmg their 1dentification by means of ultra-violet hght
It is frequently asserted that human can be dntmgulshcd
from animal blood by this method. Investigation seems to
indicate that this may prove to be the case, but the technique
is not sufficiently advanced, in the writer’s opinion, for this
assertion to be acccptcd without considerable reserve. That
ultra-violet light may ultimately prove to be the simplest
and most efficient method for the identification of blood-
stains is extremely probable, but for the present further
developments have to be awaited.

In general it may be said that the application of the
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technique of ultra-violet light for the non-cxpert resides for
the most part in clementary examination in cascs of counter-
feiting and forgery and in idenufication where means of
comparison are available. Examples such as the identifica-
tion of the broken glass of the motor car lamp, of counterfeit
bank notes, and anonymous letters are cases in point. 'Where
identification relies upon the recognition of a particular
Auorescent cffect and examples for comparison are not
available, 9pcc1ahscd experience and training are necessary,
and the assistance of the scientific expert essential.  Sufhcient
has been said, however, to indicate the great and varied
possibilitics of the wusc of the ultra-violet lamp by the police
officer himself when he relies upon comparative methods.
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FINGER AND SKIN PRINTS.

Therc is some evidence that the significance of finger-
prints was understood by the Chinese, and 1t 1s in any case
true that the discovery that individual prints are unique in
design was the bcgmmng of a real technique of identifica-
tion. The system 1s the bedrock of criminal investigation
so that it is not surprising that greater attention should have
been paid to it than to any other branch of police technology.

The system is so well founded that among the in-
expericnced there is somctimes a risk that it will be taken
too much for granted.  This article has for its object the
consideration of certain points which recent investigations
have provcd to be of considerable importance from the
practical point of view.

The term finger prints is now really out of date.  The
investigating ofhicer has to consider not finger prints so
much as skin impressions gencrally. It is a common fallacy
that the comparison of a finger or other ant with that
taken from a suspect is a more or less simple matter.  This
1s not truc. 1f prints found upon the scene of the crime were
always well defined the cxamination would be clcmcntary,
but this is the exception and not the rule.  Skin prints are in
nine cascs out of ten fragmentary. The matter of comparison
is therefore greatly complicated. But it has become less so
since the application of Locard’s poroscopic method. A
magnified image of the print reveals the sweat pores. Dr.
Locard has shown that these pores vary in number and
position with each individual in any given area so that it
now no longcr is necessary merely to rely upon a finger pnnt.
A skin impression of any part of the palm of the hand is
sufficient to establish identity. Theoretically, at least, it is
possible to do so on the evidence of a single pore.  The
individual pores vary profoundly in size and sgopc and in
many cases it would be possible to demonstrate upwards of a
hundred points of similarity between two photomicrographs
of the same sweat pore.
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The poroscopic method is of great significance in con-
nection with the development of skin prints. In this regard
the traditional technique for bringing up latent prints is by
mcans of powders such as grey powder or red lead.
Excellent for the straightforward cxamination of ridge
markings, this mcthod may be quitc unsuitable to the more
refined technique of the poroscope. The powder tends to
fill the pore marks and it is in some cases impossible to dis-
tinguish them at all in a print developed in this way. It s
always better where the poroscopic method is to be employed
to take a photomicrograph ecither without development or
after development by chemical means. In the casc of a skin
print on a dark surface, development is often not necessary.
If oblique illuminaton is used there is often sufficient
contrast, and alwayvs in the case of a photomicrograph. The
question of poroscopy will be considered later.

Prints are not always casy to discover. In the first place 1t
will perhaps be well to indicate direction in which it 1s of no
use to look for them. Rough surfaces such as iron or wood
which 1s unpolished do not take finger prints, neither will
rough stone yield results.  There is no case on record where
the human body alive or dead has preserved a finger or hand
print.  Textile fabrics do not register any impression.
Although it should invariably be examined not all kinds of
paper retain the impression.  This applies also to blotting
paper which even if examined immediately after the impres-
sion has been made never reveals anything but an indehnite
smudge. Marble is in a different category. If highly
polishtd it takes an impression well, but even marble is
porous cnough in some cases to leave the result in doubt.
Slate is also a bad medium but in the case of school slates
which are more highly polished results can be obtained.
Many of these examples are, of course, subject to the
exception of prints in blood, faecal material, dye, ink, or
other agents which leave traces where the moisture of the
fingers will not.

The clearness of the impression left depends very much
upon the condition of the lfands. The traces are caused by
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the oily secretion of moisture, mineral salts, and fatty acids
which the sweat pores produce. It is interesting and of
importance to note that the more serious the crime and the
morc nervous the author, so will the finger print evidence be
the clearer. The criminal is nervous and his hands become
unduly moist so that he leaves more perfect impressions
behind.’

In general, it may be said that all hlghly polished surfaces
should be examined first.  Daylight is not the most satisfac-
tory illumination. It is better to usc a small torch with
which surfaces can be examined with oblique illumination.
Any smudge or smcar, however umimportant it may seem,
should be very carefully investigated. It must be remem-
bered that persons with very fine papillary markings often
leave traces which it is very difficult to recognise on cursory
examination as fingerprints at all. If onc 1s available it is
better to replace an clectric torch with a portable ultra-violet
lamp. The fluorescent effect produced by the lamp 1s extra-
ordinarily useful in showing up fingerprints which might
otherwise be missed.

It is worth noting that on the evidence of several eminent
continental experts gloves are not always a complete protec-
tion against the leaving of recognisable impressions.  In the
case of an individual with strongly marked papillary ridges
and who has used very thin gloves recognisable traces are
sometimes left.  Thin rubber is besides not absolutely im-
pcrmcablc and 1t is apparcntly in this way that gloved hands
sometimes leave prints. More commonly, howcvcr, the
external surface of the rubber is moist in any case and its
thinness is not proof against the ridge markings of the
fingers. There are at least three recorded cases where prints
have been found which were subsequently proved to have
been made by gloved hands.”

Whenever prints are discovered upon moveable objects it

! There are exceptions. Fingers very mowst with perspiration often
leave indistinct traces through the very excess of moisture.

* Such evidence, however, is verv difficult to confirm with certainty.
The laboratory work of Stockis seems to be conclusive: but his
experiments were carried out under conditions which could hardly
obtain in practice.
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is better to pack and remove the article to hcad?uartcrs.
The obvious precaution of careful handling must, of course,
be observed. Packing does not present many practical difh-
cultes. In the case of bottles two square picces of wood a
little larger than the diameter of the bottle should be used.
These are secured to the bottle top and bottom by means of
nails driven into them, so that the nails act as wedges.
Thinner picces of wood should then be nailed to the four
sides of the square pieces so that the whole becomes a kind
of skeleton packing case.  In this way the sides of the bottle
are preserved from contact with anything in transit.  Cups
and glasses can be packed in the same way.  Knives or other
weapons should be secured between two chocks of wood
fastencd to another picce of wood so that they are free from
contact with other packing material.

When fingerprints which are not upon moveable objects
have been discovered nothing should be done except to
protect them until the arrival of the photographer who will
decide upon the pracuicability of photographing them. The
investigating officer who is not a professional photographer
cannot atternpt this except in special circumstances.  Finger-
prints, for c¢xample, upon curved surfaces should be
photographed on a film in a specially constructed dark
slide which enables the negative to be curved exactly the
same degree as the curved surface to be photographed.
Photographs of curved surfaces on a flat plate or film
may mislead. This is not work for amateurs. There
are circumstances also where two fragmentary prints upon
anguldr surfaces ought to be photographed upon the same
plate. This involves special apparatus with a rotating dark
slide which no one but an expert can employ.

Great care should be taken to protect any impression how-
ever unprormising it may appear, since enlarged photographs
may reveal papillary markings undetectable by visual exami-
nation, which may be of first rate importance.  All impres-
sions should be covered as soon as possible with small card-
board boxes or similar material with a weight on the top to
prevent movement. It is a golden rule that if a police photo-
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grapher is available, no development of any trace should be
attempted upon a non-portable object until the photographer
has seen it.'

In other cases and particularly when photography is im-
practicable, it is often desirable to transter fingerprints and
for thls purposc a number of methods are available. Photo-
graphic paper has commonly been used. The procedure is
slightly to moisten the paper with clean water being careful
to remove the excess so that the surfacc is only slightly damp,
and then to apply the paper to the print and press it down
evenly leaving it in contact with the impression for about ten
to fiftcen scconds. The paper is then carefully lifted when
it will be found that the 1mprcssmn has been transferred to
the paper. This method is simple and on the whole works
well, but this type of emulsified surface is not altogether the
best for the purpose. The results obtained vary with the
c%;.lallty of the paper and sometimes even sheets of paper from

¢ same packet do not give consistent results.

An improvement upon this mcthod has recently been
introduced by A. Claps, Assistant in the Laboratory of
Technical Police at Lyons. In place of the photographic
paper Monsicur Claps cmploys a piece of ordinary photo-
graphic film. The film is damped with water on the non-
sensitized side in the same way as the paper. It is apphed
to the print with even pressure in the same way and the print
is thus transferred.

This method is the simplest and the most satisfactory
which has yet been devised.  The surface texture of the
photographlc film is almost an ideal medium for fransfer
since it is always uniform. The film 1s also much stronger
than the paper which is a considerable advantage. The
paper has a tendency to crack, a great disadvantage in the
circumstances. It 1s further possxblc in the case of the film
to make an ordinary photographic reproduction of the print
of the actual size.

* The Eresent author emphatically agrees with Mr. W. Henry, Officer
in charge of the Habitual Criminals’ Register, Garda Siochana, that
no finger-print ought to be developed until it has been photo-
graphed, and that if a good photograph can be obtained of it,
development i not necessary,
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Besides this, the film method is particularly useful for
obtaining records of prints upon curved surfaces or in awk-
ward corners.  Paper is not very satisfactory for this purpose.
It lacks the resilience of the film which can be rca(ﬁly bent
in any direction. The precautions to be taken with this
method are clementary. It is only necessary to avoid the use
of an excess of water in moistening the ilm, and to take care
that the pressure applied to the print 1s uniform. It goes
without saying that the film must not be moved while in
contact with the print.

The development of fingerprints has not until recently
reccived sufficient attention. It 1s too readily assumed cven
to-day that the development of prints with powder is quite a
stmple operation. This is perhaps true of a very clear print,
but not all criminals are so accommodating as was the mur-
derer Mayor who left on the scene of his crime a print of his
index finger said to be among the most perfect ever dis-
covered. In the case of fragmentary prints every detail will be
of importance where 1t may be difhcult to demonstrate the
required points or resemblance if any part of the print is
damaged by faulty development.

In regard to powders in general, it is essential that they
should be of uniform particle size. It is further necessary
that they should be dry for otherwise the powder tends to
aggregate and may thus be the source of considerable trouble.
The powder should be heavy, that is to say 1ts basis should
be one of the heavy metals, mercury or lead. “ Grey
powder,” a mixture of mercury, chalk and graphite is com-
monly sed in England, while on the Continent red lead and
lead carbonate are employed. All these materials are satis-
factory provided always they arc of good quality and of uni-
form fineness. The powders should be kept in tightly corked
or stoppered bottles to prevent contact with moisture.

In the writer’s opinion there is no objection whatever to
applying the powder with a brush as long as the right kind
of brush is used; and that proper precautions are taken in
using it. A brush of very soft came] hair may be used which
has been cut so that the hairs do not converge to a point but
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resemble those of stippling brush. The powdcr should not
on any account be brushed on to the print. It should be
used to take a charge of the powder. The brush is then held
over the print and the handle tapped to dislodge the powder.
When the print is covered the powder should be left in con-
tact with the print for a minute, and the excess of powder
can then be carcfully brushed off.  This is the most difficult
part of the process. Any but very light touches with the
brush do damage. On the other hand the brushing must be
sufficient to remove the excess of powder and leave the
furrows between the ridges clear.  There is no other way of
attaining proficiency than by practice.”

Powders arc not cnmcly prcc]udcd cven where the poro-
scopic method of examination is to be employed.  The
method used by Locard is to apply warm red lead. In this
case all excess of powdcr must be carcfully removed, for it
will otherwise be quite impossible to make any proper exami-
nation and porce count.  In the case of ridge counting a slight
excess of powder 1s not so important. Even if a little remains
in the grooves it will not necessarily obscure the ridges.

Development with powder 1s in most cases applicable only
to prints which are visible without the development. Latent
prints on paper can, however, sometimes be developed in
this way.  But of recent years very satisfactory chemical
methods have been cvolved for making visible skin impres-
sions upon paper.

The use of dilute ink has now little more than an historical
and academic interest, but it is still sometimes made use of
and a brief notice of it scems to be appropriate here. If

aper which is marked with skin impressions is brushed over
with dilute ink the prints appear in darker relief. It is
1mportant to note, howcvcr, that the print obtained in this
way is negative. That is to say that the furrows and not
the ridges are coloured. The effect 1s due to the fact that
the oily sccretion from the fingers repels the ink which stains
that portion of the paper more dccply where the oily secre-
tion Eas not been in contact with it. For this reason, if for
no other, this method is liable to cause confusion. As a
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recent case has shown—one in which it was desired to
establish the identity of two impressions—negative prints can
give a great deal of trouble. In this instance the attempted
comparison of a negative print and a positive was the cause
of the mistake. It 1s one which is extremely casy to make,
so that no method of development which produces a negative
print is to be recommended.

One of the more recent methods for the development of
latent fingerprints is by means of iodine vapour. It has the
advantage of being simple to apply in practice. A few
crystals of iodine are heated upon a bath of sand and the
paper is held over the” violet vapour which is evolved. The
mcthod is very dclicate. Prints in some cases which have
been made upon paper three years before treatment can be
made visible in this way.  The phenomenon 1s explained by
the fact that the fatty acids absorb iodine, the print actually
appearing in yellow. They are positive.  The disadvantages
arc that the colour is fugitve though it can always be
redeveloped, and that the prints are difficult to photograph.

Dr. Ainsworth Mitchell has recently evolved a method
which in many cases gives excellent results. The chemical
uscd 15 osmium tetroxide, a liquid which boeils at about the
same temperature as water.  When paper containing skin
impressions is exposed to the vapour of this liquid, the
prints appear in a strong black. The definttion is not quite
so good as when iodine vapour is used where the definition
is first rate, but it is at the same time very satisfactory. The
contrast 1s, of course, much better than that obtained with
1odine Vapour which gives yellow prints. It has not, how-
ever, been found possible to develop old fingerprints by this
method, and iodine remains as the most satisfactory rcagent
for that purpose.  This is not usually a matter of much
importance since it is generally fresh prints only which have
to be dcve]oped.

The type of paper upon which the print has been made
has a profound effect upon the degrec and sharpness of
development. Upon very absorbent paper it is scldom
possible to develop a print at all. Highly sized paper gives
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the best results. This is due in the case of absorbent paper
to the oily secretions sinking into the paper so that the out-
line of the ridges is blurred or entirely lost. The fatty acids
also undergo chemical changes which interfere with the
reaction.

These chemical methods are comparatively simple to apply
in practice. It is only necessary to vapourise the chemical to
be employed and hold the paper over the paper.

The photographing of skin prints is generally a matter
with which only the expert photographer can deal, but the
investigating ofhicer should be acquainted with the elements
of the process. Both developed and undeveloped prints can
be photographed. In the former casc the procedure does not
greatly differ from that employed for any photographic work
at close range. Without very carcful manipulation of focus,
however, it 1s impossible to obtain good results. Photographs
of fingerprints in which the definition is not perfect are, of
course, quite uscless, but a thoroughly expert amateur photo-
grapher can, if it 1s absolutely nccessary, take such photo-
graphs and may with practice obtain good results. Graphite
on a white surface photographs better than red lead, while
lead carbonate gives good results on a dark surface. It is,
in the writer’s opinion, preferable to grey powder.

The photography of undeveloped prints require much
more elaborate illumination. It is necessary that the papillary
ridges should be very brightly illuminated. Stockis’ method
is usually employed. In a special box is contained first a
parabolic mirror, and in front of this is the source of illumi-
nation. The rays from the light intensified by feflection
from the mirror pass through a condensing lens on the face
of which is a disc of black paper screening off a considerable
areca of the light rays. There is next a diaphragm formed
by the other end of the box in which a hole rather smaller
than the black disc and centred in relation to the optical
axis of the system. The light passing through this diaphragm
falls on the print. By this means the papillary markings are
brilliantly illuminated and can be photographed.

The apparatus is not really elaborate nor particularly
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difficult to use, but as with the microscope considerable
experience is necessary in adjusting the illumination to meet
the requirements of every particular case.

A third method is contact photography which i1s applicable
to prints on glass or semi opaque material. The fingerprint
must be powdered, before the photograph is taken, with
graphite or red lead. The technique is not more difhcult
than in the case of other kinds of contact photography, and
the results are often very satisfactory. It is however, not
always casy to get good contrast between the print and the
background which is liable not to be uniform if the exposure
is not absolutely rightt. The writer has found that the use
of an orange screen is very useful in some cases since it gives
a more even tone to the background. When this is used a
longer exposure is advisable. Regarding exposure in general
no rules can be laid down. It 1s essential to ascertain by
experiment in every individual case the exposure giving the
best results.

Under transmitted light an undeveloped fingerprint has a
very interesting appearance. The lines do not appear as
continuous but are seen to consist of numbers of minute
globules of oily deposit. These are interrupted along the
lines by the sweat pores. A satisfactory photomicrograph of
a print cannot be taken under transmitted light. With
reflected light, however, the lines appear continuous, and b
suitable arrangement of the condenser they stand out brightly
illuminated with very distinct delineation of the pores. In
the case of transmitted light much of the deposit from the
finger i¥ in the form of such minute globules that transmitted
light passes through them without detectable interference so
that only the larger globules are visible; but the whole of the
deposit reflects light, which explains the better recognisable
image revealed by reflected illumination. It is, in fact,
often impossible to distinguish the lines at all if they are
examined by transmitted light. From a practical point of
view this is immensely important. For photomicrographs
of fingerprints on glass or other polished surfaces develop-
ment with powders is generally unnecessary. In most
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instances when the object is movable it is possible so to
arrange the reflected illumination as to obtain an excellent
photomicrograph of a prmt without dcvclopmcnt Thisis a
great advantage if it is required to examine the pores.
Devclopment with powders often obscures the pores alto-
gether so that an opportunity of establishing identity is
perhaps missed which might have been easily available. If,
however, dcvelopmcnt 1s for some reason found to be neces-
sary, and it is desired to make a poroscopic examination,
chemical dcvclopmcnt is to be preferred.  If iodine or
osmium tetroxide is used the size and shapc of the pores are
not affected.

The question of poroscopy has been emphasized for the
reason that, in the writer’s opmlon, sufficient attention has
not been given to it at any rate in Great Britain.” Through
lack of completeness in the traces left, fingerprint evidence
is not always conclusive. In the case of poroscopy a frag-
ment of a print half a centimeter square may go further to
establish identity than a much larger fingerprint recognisable
as such but too indcfinite to be of much use for the purpose
of identification. This indicates at once the importance of
minute scarch on the scene of a crime and the application
of modern mecthods of devclopment, photography and
cnlargement, and photomicrography, which this chapter has
outhncd

114 ix not, of course, always possible to trace the pores in a finger-
print. Under some conditiens thev are not reproduced.




FOOTPRINTS.

The examination of footprints as an aid to detection is an
art older than civilisation. Primitive man protected himself
against his marauding neighbour by looking for the imprints
of his feet, and by such means could cither follow them or,
if the enemy were formidable and an open aggressor, antici-
pate and prepare for his approach. We shall all of us recollect
in this connection Friday's discovery of the footprint in the
sand. This is an eximple from fiction but it is founded in
fact.

It 1s for this reason that in Australia native trackers were,
and probably sull are, often employed to trace criminals. The
native relies to a large extent upon his acute sense of smell
which 15 the equal of that of a bloodhound.  But at the
same time their knowledge of footprints is extensive and by
an instinct, product of the accumulated experience of
thousands of ycars, they can often interpret the significance
of a sct of footprints, without being able to explain the
mecthod, quite as fully as a trained investigator.

For the very reason, perhaps, that the study of the foot-
print has so decp a foundation in tradition, the methods of
examination of this evidence have been taken rather too much
for granted. There is no more useful clue than a good foot-
print, but there is a sense in which there is none more
dangerous. In the introductory article an allusion was made
to the®Hcbron case in which the accused was wrongly
convicted upon the evidence of a footprint, nor is this an
unique example of a cluc of this kind proving a positive
danger if carelessly examined; while, on the other hand, in
such an affair as the Stepney murder the careful examination
of the imprint of a nail in a boot supplied indubitable
evidence of the presence of its owner on the scene of the
outrage at the material time.

With foot, as with fingerprints, their importance as
evidence will be directly proportional to the points of identifi-

65



cation which can be demonstrated. This should be self-
evident, but having regard to the kind of evidence which
has been produced in the past, and is produced occasionally
still, to demonstrate the identity of two impressions it is
clear that its significance is not fully recognised.

It is accordingly csscntial to bear in mind that general
form, or cven general measurement, is not of much use.
Characteristics likely to be unique both in shape and detail
are the points which have to be considered. Failure to
appreciate this aspect of the matter has resulted in the past
in the practice of quite inadequate methods of measurement
and the taking of casts. It used to be suggested, for example,
by quite responsible writers that the best way of preserving a
footprint was, where practicable, to dig it up.  The disad-
vantages arc that it is hardly cver practicable, and when
practicable, it is extremely dangerous. It is almost imposstble
to dig up any footprint without distorting it, and cven if
this difhicult operation is accomplished, the exhibit will
hardly survive transport. There 1s no objection to removal
in this manner after measurements, casts, and photographs
have been taken, but there is practically no case in which
the original 1mpression will have any advantage over the
good reproduction.

Measurement of footprints is necessary for the reason that
a cast may fail or the footprint alter as the result of sudden
changes in weather. There are no means of protection
which will infallibly guard an impression in snow or ice
against a thaw, and a thaw may sct in rapidly. To take
measurements of a cast 1s a comparatively simple matter, but
the measurement of the footprint itself presents more difh-
culty. In cases where for some reason a cast is not avail-
able the suspected imprint cannot be compared directly with
an imprint made by footwear subsequently discovered. There
remain only the measurements in numerical form. It is
thus obvious that the operation must be standardized or the
results will be useless. Evidence to the effect that the print

& at its greatest length and so broad at its maximum

‘wwdth Wifl mot be conclusive or even particularly convincing.
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Many people wear the same make of shoe of the same original
size. The mere statement concerning two dimensions might
be reconciled with a hundred examples.

But no two people have exactly the same sized feet and bare
measurement is only uscful if and so far as it can express
individual differences in size, impressed by the wearer upon
his boot or shoe, in numerical terms. The greater the number
of measurements taken the more precise the evidence avail-
able as to the size and shape.

The process of mcasurcment while it requires care is not
particularly difficult.

The illustration Below represents the fundamental prin-
ciple of what is, in effect, the graphical method.  The exact
centre of the trace 18 ascertained by measurement. The
vertical line passing through it is the ordinate, the horizontal
line, the abscissa, the point O s the origan. Tt s obvious that
with this “frame of reference™ a theoreucally infinite
number of vertical and horzontal measurements can be
taken, and an outline of the print can be reproduced with
great accuracy if the number of measurements is sufhcient,
A thin and accurate measuring rod with a shding arm at
right-angles 1s a convenient frame of reference to apply in
pr;lcncc’.
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Ordinate and abscissa measurements can be taken, for
example, at every tenth of an inch. So large a number is not
generally necessary, but it is better to take too many measure-
ments than too few. There are times when this tedious pro-
cedure will be very useful. It will be obvious that with these
measurements it 1s possible to reconstruct a fairly accurate
representation of the footprint on paper. It is only necessary
to draw a linc on a picce of paper corresponding in length
to the ordinate; mark this off in tenths of an inch, and then
mark the paper to the right and left of the ordinatc at the
points corresponding to the abscissa measurements. The
result will be a dotted outline of the footprint. Tt will be
morc than this. The dots will correspond to, pcrhapq, as
many as 250 exact dimensions for the purpose of comparison,
which is carried out by making the suspect make an impres-
sion with the suspected boot and applying the same
opcration.

In cases where a cast cannot be taken and the print is
likely to disappear measurements of this kind will be of
great service.

In the majority of cases, however, where the footprint can
be preserved direct measurement s not so important and
need not be so elaborate. 1t must be borne in mind that
measurement alone is not the best evidence of identification.
Nails, impressions of rubber soles, faults and repairs in the
leather are much more valuable indications.  For this reason
the matter of casting is important.  What is required when-
ever possible 1s reproduction down to the minutest detail.

A plaster cast of a footprint in firm ground js nét very
difhicult to make, but the question of the preparation of the
plaster of paris remains. The plaster must be added to the
water, not the water to the plaster. If the latter is done the
mixture tends to form lumps and it is very awkward when
this has happened to make the mixture homogeneous before
it sets. Hans Gross recommends the addition of small quan-
titics of plaster of paris at a time and a final rapid stirring.
The stirring should be not only rapid but violent. Water
always contains a certain amount of dissolved air. Upon the
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addition of the plaster of pans the air is liberated in the form
of small bubbles. If the mixture is not strongly stirred these
will not rise to the surface. They may appear on the surface
of the cast and interrupt the smoothness of the outline. It
1s better if possiblc to boil and cool the water before mixing.
All the air is expelled in this way.

In the case of a irm prmt some 01]y substance should be
applied before the plaster 1s put in or it will be difhcult to
lift the cast.  The method of rubbing the prmt with a fat,
however soft, is not to be recommended. Tt is preferable to
melt vaseline or lard and apply it with a small soft brush.
Even the firmest f‘(mtprmt may have weak points which
light application of a <oft brush will not break down.  The
minimum amount of the fatty agent should be used.

These remarks apply to a dry f:mtprmr. Where 1t 1s wet
or moist this treatment 1s not necessary since the cast comes
away quite casily. 1t 1s indeed undesirable to use fat or
vascline 1f the surface 1s not dry.

The plaster should be poured mto the print fairly quickly,
since it rapidly scts. But too much haste is disastrous.
Where small pockets such as nail marks form part of the
print these may retain air, and if the plaster is added too
quicklv 1t will not fill the depression and a hole will appear
in the cast where there should be the mould of a nail or
other projection.  Since the marks on the sole of the boot or
shoc are most important, a small quantity of the plaster
should first be rapidly but cautiously added to ensure ﬁllmg
all mgicntatmns The best method is 10 add the mixture
with a spoon for this first addition since the application can
be more easily controlled than by pouring from a vessel, but
if a small beaker with a narrow lip 1s available this can be
used.

The question of strengthening less firm a print next arises.
A decision as to whether or not an impression rcqulrcs rein-
forcing in this way is not always easy to form. It is worth
remembering, however, that an impression should never be
treated in this way unless it is absolutely necessary and that
some impressions, hereafter mentioned, should on no account
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be so treated. But in cases where a detailed footprint is to
be cast from soft earth, it may be desirable. The detailed
parts of the print may be too f{'agilc to resist the fall of the
plaster and valuable indications thus be destroyed. The only
satisfactory medium for this purpose is an alcoholic solution
of shellac.  This must not be brushed or rubbed on but
delivered from an atomising spray.  After this has been
fpphc:d the print must be left for half an hour, and no rain,

a sudden shower develops, must be allowed to fall upon it.
The shellac varnish scts during this period and the mould
can then be taken as before. It is not necessary to oil the
impressions in this case. '

Reinforcement is applicable only to cases where the foot-
print is quite dry. The shellac will not take in the presence
of moisture, and, far from improving matters, will increase
the diﬂ:iculty of obtaining a good mould.

There is the general qucstmn of impressions in very moist

material. As a preliminary it is well to remember that such
cxamples fall into a different category.  Where the medium
taking the impression is firm, an impression, nearly enough
exact, of the boot or shoe 1s recorded, but in the case of mud,
slush, or melting ice this is not the case.  The genceral form
and outline of the print will not be greatly affected, but the
details may be profoundly altered.  This will be obvious
when the holes made by nails in snow or ice are considered.
So long as it remains hard their exact form will be recorded.
Theorctically this 1s not true since even freezing snow sub-
limes to vapour without passing to the aqueous phasc, SO
that the print is altered by loss of material; but in practlcc
the amount of snow subliming over so small an area is
negligible. ' When snow or ice begins to melt, however,
serious distortion may take place. The indentations made by
the nails will be enlarged, other characteristics and even the
general outline will be distorted. This is an example apply-
ing to a print made in hard snow which was freezing when
the print was made and has afterwards begun to melt. The
effect will not be the same in the case of a print made in
slush which has remained at a constant temperature. In
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such a casc the mobility of the material may cause a reduction
in the size of indentations such as are produced by nails.
Slush in these circumstances behaves like liquid mud which
yet retains sufficient density to retain an impression for some
time. With mud of this kind also, nail marks and similar
traces will be reduced in areca. These alterations while they
may not render identification impossible must be recognised
and allowed for. It is never possible in material of this kind
to obtain such satisfactorv results as in the firmer medium
and caution is necessary in drawing conclusions.

Nor is the question of obtaining a good mould under.
these conditions an‘casy onc. In mclting snow, however,
excellent results can often be achieved by the use of dry
plaster of paris. Any water remaining in the indentations
must first be carcfully removed with small pieces of blotting
paper. The print 1s then powdered with a fine stream of
dry plaster of paris.  Rapidly absorbing water from the snow
it thus scts. It 1s desirable to apply the plaster by sieving
through a mushin bag in which the plaster can be placed and
the bag shaken over the print. It is essential that only small
particles such as will pass through the muslin should be
applied to a print of this kind.  Having formed the first thin
layer liquid plaster can then be applied in the usual way.

Mud is by far the most disappointing medium  from
which to draw a mould.  Apart from the primary distortion
affecting both the general form and the detail to which allu-
sion has been made, a secondary cause of trouble will be
the application of the plaster itself.  The contact of the
plaster” sometimes suffices again to alter the form of this
unstatic material.  No renforaing agent 1s of much use and
shellac must not be applied.  In some circumstances, how-
ever, a 3 to 5 per cent. solution of gelatine in hot water may
be painted on very lightly with a brush to form a very thin
layer. On account of the moisture this does not set com-
pletely, but it forms a ** gel ” system on the surface of the
print which slightly reinforces 1t.  If this treatment is not
overdone it can do no harm, and in some cases the result is
improved. Dry plaster must not be used in this instance,
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but the thickest practicable mixture of plaster of paris and
water.

Impressions in dust and sand give better results than might
be expected if the proper mcthod is followed.  About a
tablcspoonful of plaster is added to half a pint of water and
the mixture thoroughly stirred.  The thin milk is then very
carcfully apphed to the print httle by little so that the p]astcr
sets in a thin film over the surface. Water containing in-
crcasmg quammcs of plaster is then added carefully, finish-
ing with a mixturce of the standard thickness. A considerably
longcr time 1s necessary for sctting in these circumstances.
Thick plaster of paris hardens very quickly, but the thinner
mixtures may require an hour or more.

A word may here be added regarding reinforcement of
the plaster itself. In all casts but particularly those of any
thickness, it 1s necessary to reinforce with small pieces of
wood placed in the mould before it is completely filled and
covered with the remaining plaster so that 1t forms a
strengthening core about the muddle of the mould. Where
the thinner plaster has been used the wood must not be
placed upon 1t until it is hard enough to support the weight.
It may otherwise sink too deep and distort the mould. The
half made mould should be tested for firmness before
dropping the picces of wood into it.

Plaster of Paris 1s without doubt the best medium for cast-
ing although various others have been tried with varymg
success. Some arc very unsatisfactory and among these is
gelatine which should not be used except occasionally in the
manner already suggested. It is not easy to agree with Hans
Gross that the usc of parafhn wax is as satisfactory as that of
plaster of Paris, and that stearine i1s the only substance in
which impressions in dust or sand can be taken. The use of
suet or other semi-solid fat, pitch, resin, or cement need only
be mentioned to be condemned. Moulds can be made in all
these materials but their manipulation requires exceptional
skill and the fragile nature of the mould in the case of the
fats makes it necessary to remould in plaster from it, a
second and equally risky operation.
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There are, however, new methods which promise to be of

considerable utility. First among these may be mentioned
that of the eminent French detective, Goddefroy. Up to
now the method has been used mainly for recording marks
upon weapons, the handles of tools, and similar objects, but
there scems to be no reason why 1t should not be applied to
footprints. Goddefroy employs aluminium foil of the type
used for wrapping cigarettes. In special cases thinner foil is
used.  The principal 1s to apply the foil to the surface to be
maodelled and to apply cven pressure over that surface so
that the marks are rnpmduccd on the foil. Either a positive
or negative mould istavailable according to “thh side of the
forl 1s turned uppermost. The modelled foil is reinforced by
pourtng plaster of Paris upon 1. The foil adheres to the
plaster of Panis but 1t can be removed of desired. In this
case the same markings are found on the plaster of Paris to
which, of course, the alumimium forl has communicated 1ts
design. The great sensitiveness of this foil to impressions
makesat a very cthaent medium for moulding. In the case
of plaster there 1s not perfect smoothness of surface in most
cases, and the foil does record with extraordinary sharpness
the smallest indentation or other mark.

The appheation of this method to the recording of foot-
prnts will undoubtedly yieltd good results. Tt would scem
to be necessarv only to .Jpplv the foil to the footprint lightly
pressing 1t down. The weight of the plaster afterwards
.1pphcd would be suthaent to carry the fol into every
interstice of the print. The dlfﬁcultv of lifting 15 entirely
climindted since the foil does not, of course. .ldhcrc to the
carth or other medium at all.  In the case, however, of foot-
prints in dust or mud it is doubtful if the method would be
satisfactory. It is obviously more difficult to control the
application of the plaster mixture where small quantities
have preliminarily to be added, if the print is covered with
forl.

Recently the French detective, Ashelbé, has described a
very interesting compositon which he proposes should be
used primarily for the transfer of fingerprints, and which he
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has called Aid. Therc are very great possibilities in the
compound which may ultimately prove more satisfactory for
taking moulds of fingerprints than plaster. This preparation
consists of a mixture of gelatine wax and glyccnnc. Full
details are not available concerning its preparation but the
most satisfactory way of mixing it seems to be to lprc.:p:lrt: an
aqueous solution of gelatine, heated to near boiling point,
and then gradually to add the wax. The glycerine is finally
added to bring the whole to a right consistency. When cool
this mixture sets to a firm mass in which any required degrees
of flexibility can be induced according to the temperature to
which it is heated.  For the transference of fingerprints
Ashelbé heats the mixture in a spoon and pours it over the
print.  This 1s the method which could be employed for
taking impressions of footprints, but no experiments have
apparently yet been made. It may prove to have the same
disadvantage as parafhn wax which undergoes contraction
on cooling and thus does not record a mould of the same
size as the print. There are, however, great possibilities in
this new mecthod and 1t 1s well worth a series of exhaustive
experiments.

It may be said in gencral, however, that at present a
plaster of paris is the only substance which can safely be used
for recording footprint impressions, and that when the
proper precautions arc taken better results can be obtained
by this method in all circumstances than by any other.



FORENSIC BALLISTICS.

In an investigation of any gun or pistol shot injury there
are two related but distinct lines of inquiry—namely, (1) the
examination of the wound, and (2) that of the projectile if
it is found and of the suspected weapon. (1) can and must
always be carried out, (2) will depend upon whether the
bullet is discovered, and whether the weapon is traced.

The examination of the wound is the business of a medical
officer, but at the same time it is desirable that the in-
vestigating officer should know somcthing of the general
nature of such injurices.

When a bullet is fired from any firearm it is acted upon
by (a) the force of the explosion, (b) the resistance of the air,
(¢c) the pull of gravity, (d) the wind, and (¢) the “ spin ™ due
to the rifling of the barrel. In most criminal cases the effects
of gravity and wind can be neglected since these factors only
become of importance at long ranges; but 1s important to
note 1n passing that the range at which any given bullet is
fired from any given firearm will profoundly affect the
appearance and nature of the wound it inflicts,

This 1s dircctly related to the wounding power of the
projectile which depends upon its energy (¢). The energy
1s commonly expressed by the formula : —

2

E_ MV

2
where M 1s the mass of the bullet and V is the velocity in
fect per second. V* is, of course, very large in comparison
with M and as the range increases the wounding power falls
off very rapidly. Between 300 and 700 yards, for example,
a projectile will lose more than half its energy. It is not, of
course, generally possible to decide other than a proxi-
mately from the nature of an injury at what range the shot
was fired; but there are circumstances in which it may be
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practicable to ascertain this by means of collateral indica-
tions. Where more than one shot is fired, and one which
has missed its mark has been buried in woodwork, it is
worth ascertaining the dcpth of entry which may give
valuable information concerning range.

In most ciminal cases the wounds to be investigated will
be * clean,” that is to say, produced at comparatively short
range.  Such short ranges can be divided into two main
groups : shots which have been fired point blank, and those
at greater ranges.  The nature of the wound inflicted will
vary considcrably with the range, and as we have said, an
approximate idea of distance can be ‘gained.  Evidence of
range judged from the nature of the wound may be very
valuable providing that it 1s pmpu‘}} considered 1n relation
to other evidence and that 1t is not relied upon as being
absolutely precise.

At point blank range the projectile will have done a great
deal of damage.  The wound will generally be large and
there will be much tearing of the skin. The most definite
cvidcnca, however, will be the blackening of the wound
which 1s produced by fragments of unburnt powder which
have penctrated the skin. The same cffects are noticeable
up to a range of about six inches but they are appreciably less
between a point blank range and six inches. In the case of a
heavy charge, however, there may be singeing at six inches
(Sidney Smith). The nature of the blackening is exactly
the same as tatooing which is produccd by a like effect, 1.c.,
the rubbing of unburnt gunpowder into the puncturcd skin,
This is the most valuable indication rclatmg to point blank
and very short range.  Powder tatooing is not generally
found at all at ranges beyond two feet.

But at these longer ranges discolouration of the wound is
noticeable and is due to a metallic deposit from the bullet
itself and to the bruising of the tissues. It is essential to
bear this in mind. On a cursory examination the effects
produced may easily be confused with the tatooing effect of
a point blank discharge.

Where the bullet is fired at point blank or close range
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particles of the Eowdcr are driven into the skin. The depth
to which these have penetrated will often give an idea as to
the range of fire, but this is a matter for the medical examiner
who in any case is the only person qualified to make a
detailed examination of the wound.

The general indications, however, should be carcfully
noted by the investigating ofhicer.  For the sake of clearness
they can be summarised as follows. If the wound is large
and there is much tearing of the ussues, and if considerable
blackening of the " tatooing ™ tvpe 1s noticed, the shot has
been fired point blank or at very close range.  If the wound
is “* clean,” the shot has been fired at a greater range.

True in general, these maxims must not be accepted rashly
and uncrivicallv. A bullet ired ar a given range and striking
a bone will intict much more injury than one which
encounters no such reststance, and the circumstances must be
taken into consideration in arriving at a decision,

The shape of the wound both as to 1ts entry and exit 1s
also a significant indication. If the bullet has entered at
right angles to the wounded surface the hole is generally
round, but is smaller than the bullet. Some idea of the
actual wize can be obtained by observing the surrounding
tissuc, the dork ring about the edge of the wound, the
bruising produced by the violent impact. This dark circle
approximates to the size of the bullet.

In the case of an obhque impact, the hole 1s oval in shape,
and this will be more pronounced as the angle at which the
projectile strikes is more acute.  There are circumstances in
which 1* mav be shit or star-like, but this generally occurs
only where the shot has struck loose skin as, for cxample,
the scrotum.

A ricocheting bullet mav cause serious laceration as it
enters, the effect being similar to that produced by bullets
fired at long range. The causes, however, arc rather different.
The ricocheting bullet is deformed. and this does more
damage than one of normal shape. The long range bullet
has lost its initial spin and may strike base forecmost or side-
ways. Wounds ofPthis type are entirely a matter for the
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medical examiner. There are circumstances where a great
deal may hang upon the diagnosis, for the evidence of the
wound may decide if the shooting must have been accidental,
and its result unknown to the person who fired the shot, or
whether it might have been deliberate.

An entry wound more or less clean depresses the skin and
tissue, and is comparable in this respect with a punctured
wound of any type. There is generally a metallic stain, black
or grey, round the depressed edges. The bruising effect may
redden or blacken the skin additionally according to the
force of the impact. A wound made in firm skin or where
there is bony structure is larger than that produced in softer
parts. The characteristic depression of the skin and tissue is
generally sufficient to identify an entry wound.

Exit wounds show much greater variation. In the first
place they are always of larger size, there is greater lacera-
tion, and the orifice is more irregular in shape. The form
may be a vertical or horizontal slit, star-shaped, or a bird-like
form with extended wings.  Again, the cxit may produce an
irregular tear.

A shot which has passed through the skull will generally
show, if the velocity of the bullet has been great enough, a
clean punched hole of entry. On the other hand, the exit
wound will show a cone-like formation on the inner side of
the skull, produced by splintering.

The indications quoted are normal! and typical but the
more exceptional cases ought to receive some consideration
here. Cases have occurred in which these characteristic
indications are absent. Hans Gross has reminded us that in
1893 an inquest was held upon a man who was reported,
upon medical evidence, to have received a knife wound in
the nape of the neck which was not thought to have been
deep enough to have caused his death. A further investiga-
tion was for some reason made and a revolver bullet
recovered from between two vertebrae. Mistakes of this
kind are liable to occur where a superficial bone has been
shattered and cut the skin.

The orifices of the wound of entry are not always turned
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inwards, for where considerable laceration has taken place
the skin may be pushed outwards, and the more so it the
flesh is decomposing. There are circumstances also in which
it is extremely difhcult to distinguish the exit and cntry
wounds:; and even experienced surgeons may remain in
doubt. These examples are quoted for the purpose of indica-
ting the risks attending too hasty a conclusion, and to
cmphasise the necessity of enlisting the services of the medical
examiner with as hittle delay as possible.

Apart from the shape of the entry wound, proof of the
direction from which the shot was fired can often be had by
drawing an imaginaty straight line between the exit and
entry wounds. The bullet generally proceeds in a straight
line after entering the body but there are many cxceptions to
this rule and it must not be assumed too definitely until the
actual path of the bullet has been ascertained. It is, however,
always well to note the relative positions of the two holes.

This brief outline suffices to show the great importance of
the appearance and nature of the wound itself.  To
summarize, it is essential to note the shape of the orifice, the
condition of the surrounding skin and the extent to which
it has been damaged. To decide if possible which is the
entry wound and which that of exit, and to get some idea,
if this is practicable, from the relative positions of the two
holes, the direction from which the shot was fired. A
detailed examination by a medical man is in all cases
essential.

The examination of the suspected weapon and the projec-
tile fourtd in the body or elsewhere often provides absolutely
vital evidence relating to the author of the crime. In
numerous cases, it has been scientific evidence which has been
the direct cause of securing a conviction where other evidence
would have been insufhcient.

In the Gutteridge murder, for cxample, evidence was given
regarding the marks on the base of a cartridge case and it
was proved quite definitely that these marks corresponded to
those which were made by discharging a similar type of
cartridge from the revolver found in Browne’s possession and
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provcd to be his. Enlarged photographs were prepared which
placed the matter beyond doubt.

In ncarly all cases where ejected cartridge cases are found
on the scene of a crime, and where a suspect 1s afterwards
arrested with a firearm found upon him, it is possible to
compare the marking upon the cases with those upon the
fircarm, and to decide if in fact the suspected weapon fired
these particular shots. Microscopic irregularities quite unde-
tectable to the naked eye can clearly be demonstrated and
compared by means of photomicrographs.

The bullet itself is also of equal value. In this direction
physical and chemical methods are both available to examine
1it. A bullet found in the body or on the scene of the crime
may be so deformed as to make physical examination of
little use, but a chemical analysis of the bullet has established
its identity or non- idcnmy with the suspected ammunition.
There are circumstances in which chemical evidence may be
absolutely conclusive, but on the other hand it must be
remembered that <imihrity in chemical compmition while
it may cstablish the 1dentity of type of two bullets, 1.e., that
they were supplied by the same maker, will not necessarily
conncct the SUSpcclcd ammunition with the ¢rime. On a
final analysis, it proves nothing more than that the make of
the bullets is similar.  This, however, as has been said, may
in many cases be conclusive when considered in conjunction
with other facts.

The examination of the weapon if and when it is found
is in some respects related to the study of the ammunition it
has fired, and in some respects distinct from it.  The *physical
examination of the breech can definitely be compared with
the condition of the cartridge case and the marks on the
projectile with the rifling of the barrel. But evidence
regarding the condition of the barrel from which the period
of time which has elapch since the weapon was fired can
sometimes be deduced, is distinct from the examination of
the ammunition. In any shooting affair, therefore, our two
main lines of enquiry become four—namely, the wound, the
weapon, the cartridge case, and the bullet itself.
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The wound has been considered in some detail; in thc
matter of the weapon the examination carried out will be
both physical and chemical. We will consider first the
chemical examination because this is never related to that of
the pro]cctllc and 1s as a rule concerned only with the prob-
able time at which the weapon was last fired.

Great caution is necessary in drawing conclusions from
the chemical examination of the residue in the barrel of a
firearm. Hans Gross has laid 1t down definitely that after
two hours no rust is present, and no ferrous sulphate (sulphate
of iron), there is considerable odour of sulphuretted hydrogen,
and sulphides can be detected in the solution of the barrel
residue 1n water.  The solution is coloured yellow. Between
two and twenty-four hours there is no rust, the solution is
less yellow, and traces of sulphate are noticeable.  From
twenty- four hours to five days, rust appears and the soluton
contains iron. After ten days there 1s much rust and 1ron 1s
not found in the solution at all.

It may as well be said at once that this is much too definite
a connection of time with chemical composition. Taylor
and Lucas arc very properly much more guarded.  So also
are Robinson and Reiss, the last of whom being the most
eminent authority.  Lucas’ results, also of great interest, are
as follows: —

Time. Chemical Condition.

2 to 3 hours (a) With breech closed. Smell of sulpburctted
hydrogen  persists during  the  whole
period,

(b) With breech open. Smell of sulphuretted
hydrogen never lasts more than five
minutes.

5 to 10 hours Traces of sulphides in 5 hours, none
found after ten hours.

Sulphates Present at all periods.

Alkalinity Present at all pcrzodx
This, if less conclusive than previous results, is much
soundcr, and remains of value. The disappearance of the
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sulphide, for example, seems to indicate definitely that the
shot was fired at least ten hours before, and if only traces
arc found, five hours before. The sulphates increase as the
sulphides decrease so that the amount of sulphate may help
to fix the period which has clapscd after ten hours. If rust
has appeared the minimum time which has elapsed is
probably 24 hours.

A chemical examination of this kind can, of course, only
be madc by a practitioner of experience, but it 1s important
that the investigating officer should know that such an
examination may be of great value. The suspected weapon
should be protected by cove rmg the muzzle to prevent dust
getting in which might vitiate the analysis, and he should
sce to it that the fircarm is carcfully plckcd and despatched
to the chemical examiner as soon as POSﬁlblt

Physical methods rely upon the microscopic examination
of the cartridge casc and the bullet.  In a very large number
of instances it is possible to decide by this means the identity
of suspected ammunition.  The procedure, however, may
have to be very claborate to obtain conclusive results.

In the first place there are the grooves produced by the
rifling of the barrel. At lcast thcorctlcally these are umquc
for cvery firearm, cven if it is new, and in the majority of
instances the similarity of bullets fired from the same firearm
can be demonstrated.  An optical instrument known as a
hastoscope can be used for this purpose. It is a comparison
microscope in which two projectiles can be viewed at the
same time and the rifling grooves comparcd The holders
which grip the bullets are fitted with micrometer screws by
which the grooves can be measured and metric comparison
made. With practice this instrument can be used by those
understanding its principles which involve those of micro-
measurement. A police officer trained in its use can make
useful preliminary investigations, but it must be borne in
mind that conclusive results are matters for the expert. There
are man;r pitfalls and difficulties in the final interpretation of
the results particularly in the case of new weapons in good
condition.
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Hastoscopic Ehotographs can also be taken and compara-
tive photographs of any given point upon two cartridges
demonstrated. Those who can take ordinary photomicro-
graphs can carry out this work. Since the enlargement is
only four diameters these photographs are, as a matter of
fact, rather simpler to take than the ordinary photomicro-
graphs.

On the cap of the cartridge case is to be found the indenta-
tion due to the hammer or striker. This mark is often
highly characteristic both as to shape and actual position.
Here, again, an cnlargcd photograph will give very valuable
information when comparative photographs of two cartndgc
cases are taken. An cnlargement of four times actual size
is generally suthcient. Such photographs present no parti-
cular difficulties to the skilled pholotrmph(r The interpre-
tation of the results, however, 1s an entirely different matter.
In the examination of projectiles and fircarms as in other
branches of criminal investigation, the question turns upon
whether the evidence is required to follow up a clue or to
present in court. In the former case the investigating officer
with some training may obtain valuable information by
making a prclimmary examination himsclf.  But where
actual conv1ct10n is concerned the expert is indispensable.
In this conncction the physical and photographic methods
are of value. The bullet or other clue is in no way altered,
and can be passed to the expert for further examination.
They differ in this respect from chemical methods which
should on no account be undertaken by any but the expert.
Results*of this kind cannot usually be rcpcatcd so that it 1s
essential that an expert examination is made in the first
place.

There are, of course, many kinds of physical examinations
which the non-expert should not undertake. In connection
with the Best trial in America one expert forced a bullet
similar to those used to commit the murder down the barrel
of the suspected rifle to ascertain the appearance of the rifling
marks on the bullet. Without commenting upon the utility
or advisability of a procedure of this kind, it can be said at
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once that such experiments should not be carried out except
by experts after careful consideration.

The case of the trial of Browne and Kennedy for the
murder of P.C. Gutteridge is a classic instance of the exami-
nation of a fircarm and cartridge case. By a microscopic
examination onc of the cxperts (Mr. Churchill) proved that
the marks on the breech shicld of Browne’s revolver corre-
sponded exactly to those on the cap of the cartridge indenta-
tion for indentation, scratch for scratch. Photographs of this
kind require expert manipulation, and cannot in any case
be 1ntcrprctcd except by an expert where the evidence is to
be produced in a court of law. ‘

Mr. Churchill was qu1tc positive:—"* The cap of the
cartridge takes the imprint of the breech shield of the
revolver, and under microscopic examination it is possible
for me to sce that this particular cartridge was fired from this
Webley revolver, and could not have been fired from any
other revolver.”

To summarize, the examination of the wound 1s capable
of giving information regarding the range, whether the shot
was fired point blank or at a greater distance, the entry and
exit wounds, and the probable direction of the shot.  In
some cases the investigating officer will himself be able to
arrive at preliminary conclusions which may be useful to
him.

The chemical examination of the weapon, while often
giving information of first ratc importance must be carried
out by a chemical expert.

The examination of the shot with a lens and the hastoscope
may provide evidence upon which the police can act quickly,
but in this direction as in all others the assistance of the
expert cannot be dispensed with.

The cartridge case, the examination of which does not
differ essentially or in principle from that of the bullet, is in
practice generally more intricate, but the marks of the
striker on the cap may be no more difficult to interpret than
the rifling grooves on a bullet. Correspondence, however,
between minute scratches and indentations upon for example,
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the breech shield and the cap of the cartridge case require
special expert examination and interpretation.

It is of great use, however, to examine either a bullet or
cartridge case with an ordinary lens. Some idea as to points
of comparison can often be obtained in this way. The
indications may be sufficiently strongly marked to be
rccogmsablc by means of a prcllmmary cxamination of this
kind, and it is onc which 1n the first place should not be
neglected. File marks upon the breech shicld of a weapon
and scratches upon the cartridge case should be carcfully
observed. In some cases a very good idea as to whether a
particular weapon has fircd a particular shot can be obtained
right away and acted upon while more precise information
is being sought from the cxpert.

The possible importance of a chemical analysis of the
bullet itself should also be borne in mind.  Where this 15 o
be carried out, the bullet should be sent to the laboratory as
soon as possible. It should be placed preferably in a small
glass tube, and scaled.  As with the firearm barrel, 1t is
important to ensure that the bullet does not come into contact
with anything likely to contaminate it.
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FORENSIC GRAPHOLOGY.

Apart from his ordinary duties, there is no kind of
knowledge so uscful to the investigating ofhcer as a ground-
ing in the theory and practice of graphology. When there is
an important case in hand — or cven sometimes in un-
important cascs—what police headquarters is there which
does not receive anything from a dozen to a hundred
anonymous lctters a day? Eightv percent of these will be
written by persons who have nothing to do with the case,
and are without any uscful knowledge of it, and a good many
of the writers are hysterical or insane. Twenty per cent may
be worth some consideration, two per cent may contain
uscful information, but even in this connection an examina-
tion of the himdwrm'ig may help in deciding which are the
important communications and which are not.

If this is important, an ability to determine if two
9pcc1mcns of handwriting were produccd by the same hand
is a great deal more so. It is obvious that the connection of
two documents with the same case may be of vital importance
in coming to a decision about it. To determine this point
with absolutc ccrtdlnty may be cxtrcmdy difficult, but an
ability to form an opinion upon this point, even if it is not
conclusive, may be worth a good deal. The detection of not
too obvious a forgery may also be of use to the investigating
officer in many circumstances. In this connection it is well
to notc here, and to recall what has been said in a previous
article, namely, that forgeries are of two kinds, the
imitative and the manipulative In the first, the ques-
tion is onc of examining the handwriting itself to
determine if it is an imitation of the handwriting of another,
or if it is disguised; in the second, indications of alteration
cither by erasure, scoring out or chemical washing have to
be considered. The examiner of a document knowing that
it is possible chemically to remove writing by bleaching will
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know how to interpret a stain which might mean nothing to
the uninitiated.

Before anything else is considered, it would be well to
allude briefly to the manner in which documents should be
handled if they are judged to be of importance. It is a good
general rule to photograph them if this is possible. There
1s thus a permanent record of the document. Besides this,
a photograph sometimes brmgq out evidence of forgery that
the eye has missed. A point where an erasure has been made
may come out very clearly on the photograph, or a stain due
to chemical washing which was almost invisible to the naked
eye may be revealed ‘quite clearly. In some cases if different
inks have been used, they may affect the negative differently
and so reveal mmcthmg QUQPILI()UR Lastly, the photograph

can be examined in place of the document itself. Damage
to the original is thus avoided.

This last consideration is of importance because if the
document has to be passed on to the expert, it is necessary
that 1t should rcach him in the condition that it was when
first received.  As far as the actual writing 1s concerned, a
photograph of natural size is quite as satisfactory for exami-
nation as the original.

On a last analysis a gr aphologist will admit that the only
absoluldy conclusive piece of evidence as to the authorship
of a given specimen of writing is that of having scen the
author write it. This docs not diminish the importance of
the internal evidence. This may be so strong as to make
the presumption a practical certainty.  We will bricfly con-
sider tRe principles of examination from which it is lcgltlmatc
to draw conclusions in order of their 1mportancc It 1s well
to bear in mind that in deciding if a piece of writing is forged,
the general principle will be to look for differences between
the suspect writing and a specimen known to be genuine.
This is not as elementary as it sounds. In the first place, no
two samples of writing from the same hand are exactly alike,
and there may be striking differences between two specimens
of genuine handwriting.  Secondly, there are or may be
many points of similarity which do very little to establish
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authenticity. Thirdly, where there is a presupposition that
a perfect imitation is being attempted, the most telling ana-
lysis will be that of those points of difference which exist for
the reason that the forger cannot eliminate them. There are
certain things about any alien handwriting which an imitator
cannot copy because he is not aware of them and with which
in practice he cannot familiarise himself. Two primary illus-
trations of this are the relative heights of letters and the
relative slope.

In the matter of slope, the reader can try an experiment for
himself which 1s very instructive. It 1s best to choose a word
containing four or five long letters, and to write it three or
four times on a picce of paper, changing the slope with each
example beginning with the natural slope.  Now draw lines
through the stafls of these long letters exactly in one and the
same straight linc with the staff.  These lines clearly repre-
sent the angles of slope of the letters. It will be found that
although the slope 1s altered, the rato between the slopes of
the letters remain the same.  If, for example, 1n a double |
formation, the sccond 1 slopes more than the first, this will
be repcated when the slope of the whole writing is changed.
If the next long letter is, et us say, a, b, and this b slopes
less than either of the I's, this will be repeated throughout the
specimens in which the slope is changed.  There may be
exceptions, and the correspondence may not be exact although
it is often astonishingly closc, but the general agreement will
always be noted.

This method, comparatively simple in application, is of
great value in examining writing suspected to be digguised.
The most common mcthod of attempted disguise is to alter
slope, but the relative values of the slope remain, and can be
determined in this way.

Where this examination is to be made, it is necessary either
to make an accurate tracing of the writing, or to work on a
natural size photograph. The original document must not,
of course, be used. Practice is also necessary in drawing the
lines accurately. It is by no means easy at first to draw a
line in one and the same straight line with the staff of a
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letter, and when the staff is not absolutely straight, it is more

difficult still to determine the angle. With practice, how-

ever, it can be done fairly easily. A hard fine pencil should

be used, and a ruler which is absolutely true. The slightest
a-accuracy vitiates the result entirely.

This test is of great value, It can be applied anywhere
with very simple apparatus in about half an hour.

A second elementary practical test is one relating to align-
ment. Children when they learn to write in copy books have
lines to guide them, the intention being to train the writer
first to keep the hine straight, and sccondly to maintain a
correct alignment a¢’ between the individual letters of the
word. But let anyone examine their own writing or that of
a friecnd. First it will be noticed that in the majority of
cases the lines are not straight. They may (1) slope upwards,
(2) slope downwards. or (3) show correction, the line begins
to risc or fall and is then brought back, so that instead of
being straight and horizontal, it is more or less in the form
of an arc. This is also to be observed of individual words.
Individual letters are never in exact alignment cach with the
other.  They rise and fall in respect of a horizontal line.
The position  of the individual letters 1s  remarkably
constant for a given individual, and may provide a means of
identifying his handwriting.

The method of applying this test is fairly simple. Lines
can be drawn from the extremities of the short letters just
touching at top and bottom thus: —

This examination is one not difficult to apply and, as the
example shows, it reveals with surprising clearness differences
of alignment and size. Hans Gross has advocated this
mcthod, and, provided it is not regarded as conclusive or
exact, it is of great use. The top and bottom curves (to use
the mathematical expression) will be found to agree in
general for a given piece of writing.

It must, however, be borne in mind that a forger, or one
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who is disguising his handwriting, can to some extent alter
this characteristic. He can alter it first, because he is able
to observe it, and secondly because a change in handwriting
may automatically affect the alignment. This is not true
to anything like the same extent of the relative slope. This
may differ considerably in two specimens of handwriting, a
genuine example and a good copy, without much affecting
the general appearance.  The relative slope is therefore more
conclusive.

But in the casc of the alignment, the cxaminer relies, as he
does in any kind of forgery, upon the factor of fangue. The
imitator or the man disguising his writing becomes fatigued,
and the characteristics natural to his script begin to assert
themselves.  In general itis true that the last part of a suspect
document is where the highest pereentage of valuable indica-
tions are to be found.

A third mcthod of examination which is highly conclusive
1s the relative heights of the letters.  In this case the heights
of the letters are very accurately measured, and the relation
between the heights worked out. As in the case of relative
slope it has been established that the relative heights are con-
stant for a given picce of writing. Even where an excellent
imitation has been executed, the relative heights remain
characteristic of the author’s natural hand. This is highly
conclusive for the same reason that the relative slope is con-
clusive. The imitator cannot decide as to relative height by
inspection of the script he is copying.  And if he does not
imitate it the forgery may still look satisfactory.

This kind of examination is not so simple as thos¢ already
quoted. In the first place it is essential to enlarge the hand-
writing about four times. Natural sized script is too small
as a rule to be accurately measured. Accurate measurement
is essential; and it must be carried out with a scale graduated
in tenth parts of a millimetre. The work is trying, and it
takes time, but for any who have accustomed themselves to
accurate measurements, it presents no spcc1a] difhculties.

There is no one test upon which it 1s safe in examining
handwriting definitely to assume forgery, but of all, this one
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is the most satisfactory. It must not be supposed that mathe-
matically concordant results can be obtained. The hand-
writing of the same person shows differences of relative
heights when written at different times and in different cir-
cumstances; but there are certain maximum variations within
fairly narrow limits. If these limits are surpassed, there is
a strong presumption of forgery. If the writing is, in fact,
forged, they nearly always are surpassed. In quite clever
forgeries, it is common to observe in curves relating to relative
heights such profound differences between the suspect writing -
and the certainly authentic as to make it evident that the two
specimens arc not idéntical.

These are very bricfly the principles upon which this kind
of examination rest: measurement of angle, and measure-
ment of height.  They have been elaborated in a number of
ways by experts, but basically, these measurements are a sine
gua non. As we have indicated, the measurements of angle
is, for preliminary purposes, within the competence of the
police ofhcer.

Angle and height have been considered first because they
are more fundamental than minutiae, but there are other
indications to be looked for to confirm the findings of these
processes. A lens is a very useful adjunct in the examination
of handwriting. and this for two reasons. It will first show
clearly minute characteristics which may help to identify a
given picce of writing, and sccondly it may give an idea of
the type of pen used, and how the nib has worn.  The writ-
ing may be idenufiable in this way.

As afl cxample of the first we might consider the hook
somctimes found at the termination of a down stroke of such
letters as y, p and q, when the writer does not loop his y’s
and p’s. The hook may be very small, but with a lens it
will always be possible to sec if it is directed to the right or
the lcft.  This is the kind of characteristic the forger will not
notice. If in a suspected writing it 1s found by examination
with a lens that all these hooks are directed to the right,
while in the genuine writing they are all towards the left,
there is probably something wrong.  This characteristic is
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not absolutely constant for a given handwriting, but cighty
per cent. of the hooks will point in the same direction. The
diacritic (crossing stroke) of the t is often hooked quite as
characteristically.  This is an example of the type of detail
to look for.

In this connection those interested cannot do better than
make a carcful examination of their own handwriting, look-
ing for small characteristics in it of a nature which cannot
well be imitated.  The forger, for example, can casily repro-
duce the position of the dot in relation to the letter, but if
the dot is obscrved through a lens, it will be scen to have
a characteristic shape.  There are somé thirty or forty differ-
ent forms of 1 dot, circles, short lines lying in different
directions, ticks, more or less triangular forms, and so on.
Here again is a detail which the imitator cannot easily or
consistently reproduce.  In connection with i1 dots, it is an
interesting fact that some people with the same type of pen
consistently pmducc the same kind of 1 dot, while those of
others vary in the same picce of writing.  Somectimes as
many as three or four types are noticcable.  This is often of
the greatest assistance in identification if the forger belongs
to onc of these categories, and his victim to the other.

There is another aspect of the characteristics of handwriting
which is a very uscful study for the police officer. In dealing
with anonymous lctters it is uscful to be able to decide the
probable age and education of the writer, and if the script is
likely to be that of an insane or hysterical person.

The question of age can often be decided by the firmness
of the line. With old pcople the writing tends to develop a
tremble, particularly towards the end of a long manuscript;
but there are many exceptions to this, since young people
who are nervous, or with nervous disease, often show what
may be mistaken for a senile tremble, while old people some-
times write with great firmness. This point, however, should
be noted. As evidence of age the form of cxpression is often
the most important point.  Particularly in country placcs
linguistic forms very often fix the period at which the writer
was educated, or should have been educated, fairly accurately.
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The actual script itself also frequently gives a key to the age
of the writer if archaic forms of letters are used.

Communications from insane persons are a great problem
to the police of all countries. This is aggravated by the fact
that they are not always easily recognisable as the work of
a disordered mind. The writer recalls an instance 1in which
he received a communication for exanunation making a very
serious accusation which, prima facie, gave no indication of
insanity atall. It was coherently written, and well expressed.
Obviously, also, 1t was the letter of an educated man, Certain
small indications in the handwrnung apart from the matter
of the letter—persecutton mania is always a possibility in such
cases—induced a suspicion that the writer was not sanc: but
1t was not until confirmatory evidence had come to hand that
this was certain.  The handwrniung itself did not obviously
reveal anything abnormal.  In cases of doubt—and they are
many—the opinion of a skilled pathologist is essential. - But
in some cases the handwriting makes a suspicion of insanity
legitimate or even irresistible. Irrational nusspellings should
be noticed; repetition of words in the sense of duphication, a
fatlure to complete words, and the misplacement of letters
arc often evidence of mental disorder. Sudden and unrcason-
able changes in the size of the writing are also symptomatic
of insanity. It is very important to remember that some,
and even occasionally all, of these indications may be found
in conjunction with matter which might, if normally written,
pass as being rational.

These are the types of indication which the police will do
well to Yook for in the handwriting itsclf. They may give
him valuable information.

There are some very uscful indications which can be dis-
covered both with and without a lens in regard to pen and
ink. As to the pen, it is always worth noting whether a
thick or thin nib has been used, a hard or resilient one.
Broadness of fineness can be decided by inspection, but in
the case of a resilient pen it should be remembered that a nib
of this type even if it is of moderate fineness may give a fairly
thick line. But its quality differs from that made with a
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broad pen. Examination with a lens will show that the
stroke %as fine dark edges produced by the points of the
nib. At the commencement of the stroke a small depression
is noticeable due to the division of the nib points in any
stroke in which the pen is held with the nib flat. If the
side of the nib has been used the end of the stroke is angular;
this is true of any nib. The ** Waverley ™ or a ball-pointed
nib gives a line quality rather similar to that of a stylographic
pen.  The fountain pen with a good quality nib has a
smoother, more uniform appearance than writing with an
ordinary pen, but a cheap fountain pen often gives a very
ragged linc quality produced not only by the wear on the
pen but also by an uneven flow of ink. A ““scratchy ”
quality is more often associated with a poor fountain pen
than with an ordinarv nib that has worn.  The reason is that
the ordinary nib is rejected as soon as it gives trouble, but
owing to the difhculty of rchtting a fountain pen nib, there
is a tendency to usc it for as long as it will write. In the
matter of ordinary nibs, post and some other public offices
are an exception to this rule.

The colour of the ink with which a document has been
written should alwwys be noted. It is also worth remember-
ing that ordinary wrmng ink 1s never rcally black. When
viewed through a lens it will appear in its true colour, blue
or violet. Further, ink which appears to be of uniform tint
may on cxamination with a lens show slight differences in
colour. This is often a very valuable piece of information,
for it may at once suggest interpolated forgery, the fact that
more than one person has written the words, or that they
were written by the same person at different times. The
importance of a clue of this kind may be very great.

Examination of this kind is elementary, and involves no
risk of damage to the document. An indication or the indi-
cations supplied by investigation of this kind may, however,
give extremely useful information.

Manipulative forgery is an entirely distinct question. It
may coexist with the imitative vancty, but often, and indeed
generally, it is independent of it.  The manipulator of a
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document usually wishes to make use of the existing signa-
ture, to erase or otherwise remove other writing upon it either
with the substitution of other words, or with no substitution
at all. He may want to make insignificant additions, which
make an important difference, such as the addition of a y to
the word eight, and a cipher before the corresponding hgure.
But here as far as imitation is concerned, he is less handi-
capped. In the first place he has very little to imitate, and
in the second the imitation will not be so important. In a
number of cases the drawer of a cheque does not write the
body of the cheque at all; he merely signs it. No particular
attention is therefore -paid to anything but the signature,
which is genuine. There arc many cases in which if the
forger successfully bleaches out all the original writing
except the signature, and then types in the wording, the
cheque would be honoured without question.

The examination, therefore, required in these instances 1s
quite different. If it is suspected that an crasure has been
made the simplest and most obvious examination is to hold
the paper up to the light. Tt must not be supposed, however,
that an crasure is inevitably revealed in this way. Certain
kinds of parchment, like paper, do not show certain evidence
of crasure which has been carcfully done.  But an examina-
tion of the suspected point with a lens will often succeed
where the simpler method fails. A disturbance of the fibre
of the paper may be noticed.  If on the other hand the paper
has been treated with gum, shellac, or some kindred sub-
stance to restore the surface, the lens will often reveal this.
The paper will at this point reflect more or less light than
the unattacked portions and the lens will increase the con-
trast, which may not show up clearly with the naked eye. It
1s best to hold the paper so that the light falls upon it
obliquely.

A more common mecthod of removing writing from a
document is by washing it. It is perhaps well to state that
the more common reagents used for this purpose are sodium
hypochlorite, oxalic acid, and citric acid. Chloride of tin is
occasionally used, but the three first mentioned are the most
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usual. If these are properly applied, no ordinary writing
ink will resist them, although some inks are much more
difhicult to bleach than others. A second point is of interest.
The forger does not always completely bleach out the original
writing, but relies on being able to write over it sufhciently
closely to cover it.  Thirdly. the washing matenials always
leave some trace; it may be insignificant, but it is there.

The most satisfactory preliminary procedure is to photo-
graph the document.  The stain left by the reagent used is
one which nearly always yellows the paper. The camera
may record this more sharply than the human eye, and a
dark stain, the outlines of which car be clearly scen, will
thus show up on the photograph.  This is almost certain
evidence of washing, and where it is noted the document
should at once be sent to a laboratory for further examination.
In some cases mere examinatton with a lens will reveal a
suspicious surface condition at the point of attack with per-
haps the presence of crysmlq In cheques with coloured
backgrounds any change in the colour, however slight, should
be looked for.

In the matter of the bleached writing, the fact that 1t may
not be completely invisible should be borne in mind. As a
matter of fact it very often shows up in the photograph, even
if only faintly.

Interpolations or additions arc another matter,  They may
be extremely difficult to prove cven if they are strongly
mpcctcd and, in general, cxpert examination is required.
But again ordmary phmofrr tphy may provide useful evidence.
In this connection it should be remembered that ezthochro-
matic plates are now available at a cost not much greater than
that of ordinary plates. They are not very much more difh-
cult to use, and the results they give in differentiating between
insignificant differences in shades of colour are much more
satisfactory than with ordinary plates. The chief precaution
necessary in using them is to load and develop in total
darkness. They can be desensitized and then developed in the
ordinary way, but the best results are obtained without
desensitization. If ink of a different tint has been used for
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the addition, an orthochromatic negative will probably record
the fact.

It is doubtful if an examination of the suspected interpola-
tions or additions is of much use unless carried out by the
expert. 1f it is merely the addition of a y, for example, and
one cypher, a cursory examination will not, as a rule, reveal
anything at all conclusive. But an examination with a lens
may show something suspicious in the juncture of the suspect
letter with the genuine one.  In some cases the juncture 1s not
complete, and a minutc hiatus is to be scen, but this is not
always so, and the added letter may, cven under the lens,
appear quite natural to any but an expert. A cipher standing
alone is the most difficult of all interpolations to identify.

Falsification by tracing stands rather by itself. It may be
the easiest or the most difficult thing to 1dentify. It is very
dangerous to the forger if he traces more than one signature
from the same original, for if both are discovered, a mere
superimposition of the two specimens and proof of their exact
correspondence will reveal the forgery. But if only one tracing
is discovered, and the original is not available, the counterfeit
may be difficult to detect.  But it depends.  Resort is often
had to tracing by the inexpert, who do not realise its dangers.
A poorly executed attempt of this kind shows quite unmistak-
ably what can best be described as a ““ wobble.”  The best way
to familiarise oneself with the appearance is to attempt a
tracing of a word. Really good traced forgeries where the
tracing has been used as a guide, and not as a model, are
matters for the expert.

Som¢ allusions to typescript scem to be appropriate here
because of the increasing practice of typing anonymous
letters. It may as well be said at once that a typewriter is
gencrally easier to identify than anything hand written.
Close observation and the use of the lens can be of the greatest
assistance to the police officer in this direction. There is no
particular difficulty, once familiarity with the various kinds
of type has been gained, to identify the make of typewriter
used to write the matter under observation. The individual
peculiarities of typescript are innumerable, and while some of
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them are not easy to identify without considerable experience,
the principle can be readily understood. Very valuable
preliminary conclusions can be drawn in some cases from an
elementary examination.

It might be said of this review that it has not given any very
detailed information as to the examination of handwriting.
That is quite true, but it is also truc that no article could do
this. The most that has been attempted is to outline the
principles and indicate the direction that the investigation
may take. To famiharise onesclf with the problcm of
forgery, there is no better method than to experiment in
forgery, to cxamine the result, and to test it by the methods
laid down. One’s own forgeries may be quite equal to or
better than some performed with criminal intent, so that an
examination of them may be quite as instructive as some that
might arise in a criminal casc. A careful study of one’s own
handwriting and that of on¢’s fricnds is also one of the roads
to success.



PRACTICAL PHOTOMICROGRAPHY.

Strictly speaking, photomicrography is the technique of
enlarged photography, while microphotography means the
photography of microscopic objects through the microscope.
The article will be principally concerned with photomicro-
graphy, since except in special cases high magnifications are
not required.

Low magnification photographs cover a very large ficld.
It is not gencrally necessary to cnlarge a finger-print more
than four or five times. If 1t is desired to identify the weave
of a piece of fabric a low magnification is sufhcient, and in
the case of handwriting enlargement to four diameters will
give very uscful information. This is also true of traces of
tool marks on doors which have becn forced, and sometimes
of scratches upon Jocks. It will thus be evident that without
entering the domain of ultra-microscopy a great deal of
ground can be covered. Microphotographs under high
powers require special technique.

There is a great deal of difference between taking a really
successful amateur photograph, and even a moderately good
specimen, for the purposes of criminal investigation. We
shall presently see what those difhiculties are. For the
moment, however, it will suffice to reassurc the reader with
the remark that there is no new principle involved in taking
the enlarged photograph. The technique of the snapshot is
not, of course, absolutely simple. The camera has to be held
steady, and it must be horizontal in respect of the carth. The
conditions of light have to be taken into consideration, and
the distance up to a certain minimum between the object and
the camera. If these conditions are obscrved, the result
should be satisfactory.

But satisfactory results for this type of photograph are in
quite a different category from that required in criminal
investigation. A slight blurring in certain parts of a land-
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scape photograph may actually improve it. Too clear and
sharply focussed an outline produces a certain hardness
which is very unpleasing in work of this kind.

This is not true of technical police photographs. In the
first place photomicrography is seldom if ever amenable to
instantancous exposures. A timc cxposure at once pre-
supposes rigidity i1n the apparatus. The slightest movement
will vitiate the result.  Secondly, in this type of photograph
the maximum sharpness of definition s essential.  The
slightest loss of sharpness may make important details either
unintelligible or invisible. Thirdly, there is the difficulty of
focussing. Where a photograph of natural size is being
taken, and to a greater extent in an enlargement, the lens
is close to the object to be photographed.  Very slight altera-
tions will accordingly affect the focus which at greater
distances would have no effect at all.  This makes focussing
a much more delicate operation than in the case of an
ordinary photograph.

It should perhaps be explained here that in all photo-
graphy of this kind the view finder is not used. The image
1s viewed on a ground glass screen at the back of the camera,
where it appears upside down. It is brought into focus by
moving the front or back of the camera nearer to or farther
from the thing to be photographed.

There 1s secondly the matter of illumination. This is not
generally very complicated, except in the case of high magni-
fications, with which we arc not now particularly concerned.
But it is well to note that illumination is important. ‘The
amateur 1s liable to pay too little attention to it, and fe thus
falls into very gross errors. Photographic contrast is more
marked in most cases than that which obtains in real life.
If this is borne in mind it goes a long way to ensuring that
sufhcient attention is given to the matter.

Enlarged photographs can be taken up to three or four
diameters with a camera which has what is called a triple
extension. This means that the distance between the front
containing the lens and the back can be increased by means
of the familiar bellows to three times the distance of the
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ordinary folding camera of the Lancaster type, which
extends about a foot. The movement is controlled by means
of milled nuts which work a rack and pinion. At the back
is a ground glass screen for focussing. A convenient size
is half plate, but a quarter platc camera will do good work.
It is best that the camera should be of the ordinary type,
with the usual arrangement underneath for a stand. But
it is well to have in addition a long board upon which the
camcra can be rigidly fixed. This board should also be
fitted with a vertical frame which will slide up and down,
to which an object to be photographed can be fixed. The
advantage of this arrangement is that the camera can either
be used in the ordinary way on a stand for taking enlarged
photographs anywhere, or can be fitted up in a room in
which movable objects can be photographed.

The principle by which enlarged photographs can be
taken with an apparatus of this kind can be understood by
any one with an clementary knowledge of photography.
The closer the lens is to the object the larger will be the
image, but in order to make the image larger the extension
of the camera has to be increased. For a given extension the
lens can only approach the object a certain distance. It is
thus obvious that the greater the extension, the ncarer the
lens can approach the object, and the greater will be its size
in the photograph. It should be mentioned here that in
taking photographs of this kind it is preferable to use the cap
rather than the shutter. There is always a certain amount
of vibration when the shutter is relcased which is liable to
produte blurring.

The question of focussing has now to be considered. It
has already been pointed out that the focussing of an object
close to the lens is not an easy matter. The ordinary ground
glass screen is not very satisfactory, and it is better to use
one that has been acid ctched.  This type of frosted glass has
a much finer grain. It is further a good thing to rub the
glass over with a small quantity of vaseline, which helps to
make the glass appear smoother still. Alternatively, an
excellent method to make a screen is slightly to expose a
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plate and then dcvck:jp it untl it is faintly grey. The plate
15 then fixed in the ordinary way and then washed and dried.

It is very difhicult to give any rules about focussing, but
the best method is generally to choose some prominent
detail on the object to be photographed, and focus carcfully
on that. In actual practice it is always well to include a
metric scale in any photograph of this kind. This should
be marked in centimetres and millimetres in indian ink on
a strip of absolutely white paper. This metric scale very
often makes an excellent point to focus upon, but it is
important to remember that the picce of paper used should
be as thin as possible, otherwise 1t will not be quite in the
same plane as the object photographed, and will not there-
fore be in exact focus with it.

While the focussing is being carried out it is, of course,
necessary to have a black cloth over the head and back of
the camera which excludes all light, since it is quite impos-
sible to focus properly if much light is admitted.

Having correctly focussed the object, the plate-holder or
film adapter is now placed in the camcra. This must be
done very carcfully or the apparatus may move, and the focus
be altered. It is particularly important to be sure that the
screws which control the pivoting back are tight. Before
starting work it is well to sec that the dark slide moves
quite easily in its groove.

The cap must, of course, be put over the lens before the
protector slide is raised. Similar precautions must be taken
in drawing the slide out as are observed when placing the
dark slide in the camera, and it is quite essential in this case
also that the slide should move casily in its groove. In
making the exposure it is well to take the cap between the
first finger and thumb round its upper edge and lift it
upwards so that the fingers do not pass between the lens and
the object when making the exposure. As soon as the
exposure is completed the cap should be put on first and the
slide replaced in the plate-holder as quickly as possible. It
will be noted from this description that there is no difference

in method in taking this type of enlarged photograph to
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that employed in any other case. It is well to repeat, how-
ever, that great delicacy in focussing is the secret of success,
and that the slightest movement of the apparatus, even to
an extent which would have no effect upon the ordinary
photograph, will vitiate the result.

No rules, of course, can be given in the matter of
exposure. This will depend upon the intensity of the light,
the colour of the object, and the speed of the plate in the
lens. It may be said in general, however, that those unaccus-
tomed to photography arc liable to over-expose. In scientific
work 1t is better to err on the side of over-exposure, but a
little practise will quickly accustom the operator to the
exposure required in varying conditions.

It may as well be said at once that for enlarged photo-
graphs of this kind artificial illumination is much more satis-
factory than that of daylight. Artificial light is easy to
control and standardise and, further, it can be directed from
any angle and it can be reduced or increased at will. It
1s always advisable, however, to place a ground glass screen
between tht source of illumination and the object to be
photographed, or, better still, to use an electric lamp with a
bulb of frosted glass. The reason for this is that the filament
of the lamp emits locally light of greater intensity and in
consequence the object may be unevenly illuminated. The
ground glass bulb or screen eliminates this difficulty.

The direction of the illumination will depend entirely
upon the object to be photographed.  In the case of a
document, when no particular part of it is to be examined
in detatl, the light should fall directly on the paper so that
it is evenly illuminated all over. But when an object such
as a piece of fabric in which it is required to make a count
of the threads per centimetre is to be examined, it is gener-
ally desirable that the lighting should be oblique. In these
circumstances the weave shows up much better and it is
casier to make the count of the threads. Owing to the fact
that a shadow falls on the un-illuminated side of each stitch
the contrast produced gives almost a stereoscopic effect.

An interesting illustration of this fact is supplied by the
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photographs taken in the Podmore case. In this instance it
was required to intensify by photographic methods certain
indentations on the leaf of a receipt book which were quite
illegible when observed in the ordinary way. Photographs
of this piece of paper were taken under sharply oblique light
and intensihed by a method presently to be described. As
a result of the lighting effect a shadow was thrown across
these indentations which caused them to stand out more
clearly than they otherwise would have done.

There are certain cases, particularly in those of documents,
where illumination by transmitted light is desirable. This
will somctimes reveal the difference of structure of the ink
strokes in the enlarged photograph which would not be
obscrved if the paper were illuminated by reflected light.

Thesc rules for illumination are clementary and quite
general. It is obviously impossible to lay down anything
but general rules since the conditions have to be altered to
some cxtent in every individual case. But it may be said in
general that direct or oblique illumination are the two
methods of lighting most required. It is usually possible
to decide by inspection and experiment whether direct or
oblique illumination is required.

The use of screens is generally a matter for the expert,
and in the majority of cases they are not necessary for photo-
micrographic work at low power. But there are circum-
stances in which the results obtained by the use of screens
are such a great improvement upon the unscreened photo-
graph that some explanation of the principles seems to be
appropriate here. '

Objects which are black or white never require the use of
screens, but the amateur photographer will be aware that
different colours photograph in profoundly different ways
which do not necessarily correspond with their apparent
“lightness ” or ““ darkness.”” For example, most greens
appear black in a photograph while blues, which may be
quite as dark a tone, appear much lighter. Yellow, again,
even of light shade comes out black. This may very
seriously affect the contrast obtainable in a scientific photo-
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graph, and the photographing of, say, a piece of blue
material may present considerable difficulty.

The theory of the screen is this. In order to give good
contrast what is required is light of a colour which is largely
absorbed by the colour of the object to be photographed.
If, for cxamplc, an attempt is made to photograph a blue
object in a blue light no photographic record will appear at
all foi the reason that the blue ray is not absorbed. If the
object is photographed in a white light the result will be
better because the object absorbs more white light.  But
the best result is obtained if light of a complimentary colour
to the colour of the object is to be photographed falls upon
it. Thus, if a yellow screen is used to photograph a blue
object a very much sharper image of it is produced.

A green screen s useful for photo;jr‘lphmgﬁ certain kinds
of reds and purplcs but here 1t is essential to use a plate
which is sensitive to green or the result, of course, will be
very unsatisfactory.

The use of screens 1s now, however, often rcplaced by the
use of filters which have been placed on the market by
Messrs. Kodak. There are actually nine of these marked
A, B,C, D, E, F, G, H, and Hi, and they correspond to the
following colours. Orange, red, green, blue, violet, purple,
orange, pure red, strong yellow, blue, and pale yellow. These
filters, which are specially manufactured, arc much more
satisfactory than an ordinary screen, and the range of colours
they control is, of course, much greater. It should be noted,
howeves, that panchromatic or orthochromatic plates must
be used with these filters, and it is necessary with this type of
plate that the devclopment should be carried out in dark-
ness, since it is sensitive to red hight

The use of screens, of course, very greatly modifics the
conditions neccssary for exposure. In the case of blue light
the exposure required does not greatly differ from that re-
quired in ordinary daylight. The exposure must be in-
creased if a yellow screen is used, and the same is true of a
green screen. But with certain types of yellow and green
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screens triple the exposure will be necessary to that which
is required with white light.

Foregoing directions are intended to apply where photo-
graphs are being taken, as it were, under laboratory con-
ditions. That is to say, the object 1s moveable and that it
has been possible to remove it to a suitable place for the
purposc of photographing it. It may, however, very often
be necessary to take enlarged photographs 17 sizu under con-
ditions much less easy to control.

In this case, a camera stand is necessary. It must be
one which makes it possible for the camecra to be used not
only in a horizontal but in a vertical position. Special

ivoted attachments are, however, quite casily obtainable
which make it possible to usc the camera in any position.
In the matter of focussing and taking the photograph the
same precaution must be observed in regard to rigidity of
the camera and exactness of focus. Some special form of
illumination will often be neccessary since the ordinary light-
ing of a room will probably be quite useless for the purpose.
A handy and highly satisfactory source of illumination is a
powerful clectric torch. This has the advantage of having a
condenser lens in front of the clectric bulb, which adds
greatly to its illuminating power. It is essential, however,
to use it in conjunction with a ground glass screen. Owing
to the presence of the lens the filament of the lamp is strongly
magnified and its image is actually projected on to any sur-
face on which its light falls. It is thus impossible to use
1t without the screen of ground glass. Some sort of £lamp is
necessary to hold the torch. For this purpose a retort stand
clamp, such as is sold by any chemical manufactyrer, is very
useful. Some kind of iron support is needed to hold the
clamp. This can take the form of a thin iron bar about five
or six feet long fixed in some heavy base. The clamp has a
screw attachment which can be fixed to this and moved up
and down to any required height.

The technique of microphotography is rather more com-
plicated than that of taking enlarged photographs with a
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long extension camera. For microphotographs cither a
microscope complete with eyepiece and objective must be
attached to the camera, the objective used in conjunction
with the microscope without an eyepiece, or a microscopic
objective can be screwed into the front of the camera to re-
place the ordinary lens. Of these three methods the last is
probably in principle the simplest.

Alternatively, however, the second lens of the cyepiece
itself can be used.  Magnifications up to forty or more
diameters can be obtained by this method and, since the
lens is larger, there is less tendency to distortion around the
edges of the photograph. 1f the microscope 1s used, some
mcans of attaching it to the front of the camera is neces-
sary. For this purpose the writer has found that a piece of
thick light-proof velvet answers very well.  This can be sewn
in the form of a sleeve which fits tightly round the collar
holding the lens. The lens itself is, of course, removed.
Round the other edge of the sleeve a piece of elastic is
fastened, but so that the orifice is smaller than the tube of
the microscope. The elastic will thus grip the tube of the
microscope closely and cxclude the light. In the absence
of a special stand it is best to use the apparatus in a hori-
zontal position. The body of the microscope can be swung
back on its stand into a horizontal position, and the eyepiece
will then be in line with the lens collar of the camera.

When the velvet sleeve 1s in position the focussing can be
done. This is not so easy as in the case of ordinary photo-
graphy. But it is carried out in the same way as when a
microscoplc examination is being made and the operator is
looking through the instrument. The coarsc adjustment is
first used to obtain the rough focus, and the final focussing
is done with the fine adjustment in the usual way.

With these higher magnifications it is much more diffi-
cult to judge when the maximum sharpness is registered.
If, however, a very finely etched and vaselined screen is em-
ployed quite sharp focussing can be effected. There is a
method of focussing using a clear glass screen and a focussing
cyepiece, but this is not suitable for elementary work.
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1f rigidity of the apparatus is necessary for enlarged photo-
graphy, it is still more essential in microphotography. Once
the image has been correctly focussed, the operator must
assure himself that the apparatus is absolutely rigid in all its
parts. It is equally important that the micro-photographic
apparatus is sct up on a bench or table which does not vibrate
unduly. If the room used for this work is near a main road,
the photograph should on no account be taken when a heavy
lorry, omnibus or tram is passing. Heavy trafhic passing a
laboratory at an inopportunc moment has been responsible
for the ruin of more than one micro-photogr aph If such
vibration occurs between the focussing and the insertion of
the plate, it is necessary to re-focus before taking the photo-
graph. Vibration during the exposure is absolutely fatal.

It is very undesirable to usc the shutter for the exposure,
and it 1s not rcally necessary.  1f the operator has an assistant
he can hold a piece of blank paper in front of the objective.
This does duty for the lens cap of a camera.

In micro-photography the illumination has generally to be
more claborate than when the ordinary lens 1s used. The
objective is, of course, closer to the object, so that it cannot
casily be illuminated in the ordinary way. There are excep-
tions to this. In some instances where documents which
reflect a considerable amount of light are being photo-
gmphcd an clectric torch can be used arranged in an appro-
priate position and close to the paper. An ordinary elec-
tric lamp is quite useless for this purposc.

Usually, however, a bulls-eye condenser is the most suit-
able adjunct for lighting. This is arranged in stich a way
n respect of the source of illumination and the object as to
throw a ““ condensed * spot of light on the part to be photo-
graphed.

This is a matter of experimental adjustment. The source
of light should not be too far away from the condenser,
which must be arranged so that a small bright spot of light
falls on the object.

The most convenient form of bulls-eye condenser is one
familiar to all microscopists which can be bought from any
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shop where optical apparatus is sold. It has a brass stand
with an arm fitted into it on a ball and socket. The lens
itself is on a rod with a screw attachment fixed to this arm
so that it will slide up and down. The condenser can thus
be adjusted at any height and to any angle.

If the micrographic apparatus is of the type in which a
microscopic objective replaces the lens of the camera, a
special screw attachment in the lens panel 1s necessary into
which the objective can be screwed.  This form is focussed
in exactly the same way as when taking an enlarged photo-
graph, the only difference being that the lens is nearer the
objective.  On the face of it this would appear to be the
simplest method, but in practice it presents some difhicul-
ties. The difhculty is the focussing. Where the entire micro-
scope is used, the operator has the advantage of the fine
adjustment. This 1s much more delicate than the rack and
pinion device on the camera, which, besides being cruder, is
more likely to alter after it has been made.  Where the
lenses arc independent of the camera body, a slight indepen-
dent movement of the camera, which does not disturb the
microscope, will not necessarily make much difference, but
it will casily be understood that where the lens is a part of
the body, and relics upon it for its focus, the slightest move-
ment will cause trouble.

In my own expericnce, the lens of the cyepicce has given
very satisfactory results. Having no screw thread which can
casily be utilised a regular adapter cannot easily be made for
it, but a eimple method of fixing it in position is to use a
cork which fits the brass collar which normally carries the
ordinary lens. The cork is bored with a hole the same size
as the eyepicece, and the eyepiece is fitted in.

The lens of the eyepicce is much larger than that of the
objective. It thus admits more light into the apparatus and
simplifies the focussing. If sufficient extension is used, high
magnification can be obtained, and there is no tendency to
distortion at the edges of the negative, a condition which
often obtains with the objective lens if they are not of the
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more expensive type. The method of focussing and illumina-
tion is the same as in the other systems.

A frequent cause of failure in micro-photography is the
arrangement of the specimen to be photographed. It is
absolutcly esscntial for the object to be exactly at right-angles
to the lens. The slightest deviation from the rcctangular posi-
tion mecans that one side of the object will be in focus at the
expense of the other side.  Where a document is being
photographed, the paper must be perfectly flat. It is not by
any mcans casy to cnsure that these elementary details shall
be in order, but they arc quite essential to success.

It will be well to conclude with a few directions 1n regard
to the development of ncgativce In the first place a
thoroughly good ruby lamp is a sound investment. The
cheaper varictics give a great deal of trouble, and they always
allow the escape of a certain amount of white light. The
alternative to the ordinary lantern form is the ruby-coloured
electric lamp. A bulb of high candle power should not be
used.

Any good developer may be used, ““ Pyro-Soda ” being one
which gives very consistent results in most cases. The plate
or film should be thoroughly washed before it is put into the
developer. If this is not done there are some plates which
will be pitted all over. A mecre immersion in water is not
sufhicient. They should remain soaking for about two
minutes.

Under-development is a very common fault. The result is
a grey, foggy effect. 1f erring at all, a bias in favour of over-
dcvclopmcnt is better. The most satlsfactory test of the end-
point of development is to look at the back of the negative.
When the high lights begin to show through clearly, the
dcvcloping has proceeded far enough. The plate should
again be washed before being immersed in the fixing bath.
A plain solution of sodium thiosulphate (hypo) is quite satis-
factory. About twenty-four ounces of hypo should be dis-
solved in one hundred ounces of water, or proportionately.
The fixing should be continued until the plate has completely
cleared and for about five minutes afterwards.
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Thorough washing is essential. It should be continued
for at least two hours in running water. The plates should
then be allowed to dry in a cool place—dircct sunlight will
melt the ilm—and they can then be printed.

Allusion was made earlier in this article to the question of
intensification. This 1s a matter for the experienced operator,
but some mention of it is appropriate here. In cases where
an enlarged photograph is taken of a faint smudge or trace
of some kind, intensification may often be necessary before
anything can be made of it. The method is simple in prin-
ciple and highly INgeNious.

The ncgatlve is dcvclopcd fixed and washed. If the image
upon it is very faint, it i1s intensified.  From this intensified
negative a positive 1s made by means of a contact photo-
graph.  This will, of course, be slightly sharper than the
original negative before intensification.  This positive is in-
tensified.  From this another contact photograph is made,
and this in its turn is intensified after development.  This
process is repeated until a really sharp image is obtained.
Almost invisible traces can be brought up in this way.

This chapter has described in brief outline the elements of
photomicrography.  Without practical experience satisfac-
tory results cannot be obtained, but if the information con-
tained here is carefully followed, those with some prior ex-
perience of ordinary photography will not find that elemen-
tary photo-micrography presents any insuperable difficulties.
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TRACES AND STAINS IN CRIMINAL
INVESTIGATION.

As every policeman knows, the study of the history and
development of finger print identification is a fascinating
onec. But its greatest if its least obvious significance is the
indircct stimulus that it gave to the whole technique of
scientific criminal investigation. It is now very difficult to
realise the problems that the police must have encountered
in their work of detection before the uses of finger prints
were discovered. There were no proper means of identify-
ing the individual in those early days, so that it was quite
impossible for the police to be absolutely certain when they
were dealing with a recidivist.  The Bertillon measurements,
although very valuable, were not infallible, as several cases
of confusion of identity show. From the other point of
view, an examination of the scene of the crime without the
assistance of finger print evidence was necessarily much less
complete than it is now.

This remarkable discovery did two things. It first made
the identification of the individual absolutely certain once he
was detained; and, secondly, if his finger prints were found
on the scenc of the crime it was an infallible clue as to his
presence there. It is in this connection that we can describe
the finger print as the most important type of identifying
trace. But the indirect result of this discovery, however,
has been the more minute and scientific examination of all
kinds of traces with, of course, always the same object in
view; the object is not only to identify the nature of the
trace itself but definitely to identify that trace with a particu-
lar individual as distinct from all other individuals.

This has always been the aim of the detective, but the
difficulty has been that in early times the methods by which
any particular trace could be connected with an.individual
were exceedingly crude.  There are many really horrible
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stories of miscarriages of justice from this very cause; cases
where, for example, a hat found on the scene of the crime
has been found to fit the head of the suspected man; cases
where the crudest possible method of comparing a footprint
with the suspected man’s boot has resulted in the conviction
of the accused. The Hebron case, clsewhere quoted, is an
cxample of this. It will be recalled that on the quite incon-
clusive evidence of a footprint the accused, who was com-
pletely innocent of the crime, was convicted and suffered un-
mcrited imprisonment for many years.

This does not mecan at all that the principle of such
evidence is unsound. It is, on the contrary, when scientific-
ally complete in the maodern sense, the most convmcmg type
of evidence there can be. That is why traces and stains have
assumed such very great significance in modern criminal en-
quirtes.  The object is to try and make them as convincing
pieces of evidence as finger prints themselves. The evidence
thcy supply can never of its very nature be so finally con-
vincing as the finger print, but combined with subsidiary
facts, a scientific examination of this kind may complete the
whole case,

Traces are of various kinds. There are finger prints and
foot prints, mud and blood stains, dusts, hairs, and, in
general, objects found on the scene of the crime. The object
of the examination of any of these things is to correlate it
with the examination of the suspected person so as to iden-
tify the individual with the object.

It is perhaps well to give an illustration of the technical
requirgments before discussing the methods actually em-
ployed. In an instance where a victim has been strangled
with a pacticular kind of cord an examination will be made
of the cord, whether it is made, for example, of silk, cotton,
hemp, or some other material, for the purpose of identifying
it.  The related examination of the suspect when he is
detained will be concerned with connecting him with this
particular object. Thus, if fibres were discovered under his
finger nails which could conclusively be proved to be of
exactly the same material as the cord, a very high degree of
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probability of identificaion has been established. This is,
after all, exactly the same in principle as identification by
means of a finger print. It is less conclusive because there
may be different samplcs of the same piece of rope; there can
only be onc finger print. The one kind of evidence is a
strong presumption, the other is an absolute certainty.

There is, therefore, a fundamental difference between the
finger or skin print trace and any other trace. But indica-
tions of the latter kind arc not useless because they are not
absolutely conclusive in themselves. In building up circum-
stantial evidence, it is the degree of probablhty which carries
the day. Each linde fact added to the growing deposit of
circumstantial cvidence adds something to the degree of
probability, and thercfore to the construction of a convincing
case.

After finger prints, bloodstains are the most valuable indi-
cations to look for. This does not apply only to affairs of
murder. A housebreaker or an individual who has com-
mitted robbery with violence may cut or otherwise wound
himself, or be wounded, and thus leave evidence that there
has been blood shed from one cause or another.

When stains are found on the scene of the crime, they
ought to be treated with the greatest care. It is worth
remembering that bloodstains cannot always be identificd as
such. A fresh stain is fairly easy to recognise, but older ones
have such various appearances that it is far better to assume
that a doubtful stain is blood and treat it accordingly. Blood
has to be biologically examined and apparently insignificant
circumstances may affect the tests which have to be- apphcd
toit. A bloodstain should not be kept in a warm place or in
the neighbourhood of a fire, and it should not be left in the
sun.

Stains suspected to be of blood are always tested first to
decide this point. There is one fairly simple test which can
be applied by those without special knowledge of the sub-
ject. A small portion of the stain is treated with a little
water and a few drops of an alcoholic solution of guaiac are
added. The mixture is allowed to stand until a slight tur-
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bidity develops, and then a few drops of hydrogen peroxide
are added. If the stain is one of blood, a blue colour
develops. This test is not absolutely specific; there are cir-
cumstances in which milk, pus, saliva, and sperm give this
reaction. But if the water containing the blood is boiled, the
Guaiac Test still gives a positive reaction. With the other
substances mentioned boiling makes the test negative.

The Benzidine Reaction is another delicate test for blood.
The test solution consists of benzidine in glacial acetic acid.
Hydrogen peroxide is added to this and a small quantity of
the solution of the bloodstain in water. A green or a blue
colour develops if the stain is one of blood.

A test very commonly used is Teichmann’s Haemin Test. -
A small fragment of the stain is placed on a microscopic slide
and treated with salinc solution to dissolve it. A minute
grain of salt is added and the drop is then gently evaporated
until it is dry. A microscopic cover glass is put on and when
it is in position a small drop of glacial acetic acid is run
under the cover slip so that it mixes with the dried residue.
The mixture is gently warmed till small bubbles appear. If
the slide is now examined under the microscope haemin
crystals are noticed.  They are of characteristic shape and
brown in colour. This i1s one of the most usual tests for

lood.

The Bordet Reaction is the one now always used in dis-
tinguishing human from animal blood. The test is carried
out by the use of what is known as a specific serum. That is
to say, a serum separated from the blood of an animal which
has baen injected with the blood of a human subject. This
specific serum, when mixed with a sample of suspected
blood, will give a precipitate with it if the blood is human,
and no precipitate 1f it is not. There arc other specific serums
beside the human which are used if it is desired to test blood
suspected to be that of an animal. In this case the serum
employed is that prepared from the blood of an animal
which was originally injected with the blood of another
appropgjate animal. These serums can, of course, be pur-
chased ready prepared corresponding to human blood, or
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air. If stains are being cut out of a piece of material great
care should be taken not to cut too close to the edges. It 1s
also worth remembering that bloodstains may be very minute
and it is not sufficient merely to make an examination for the
more obvious ones. Where the stains are upon fixtures it 15
much more satisfactory to get the expert himself to remove
them, but where this is not possible the proper procedure 1s
to detach the whole of the stain by cutting away the piece of
wood or other material which carries the stain. Where this
cannot be done, as in the casc of a glass, a very sharp knife
should be used to detach the whole of 1t.

There 15 now another biological test for blood which 1s
sometimes of very great mmportance as a clue. It has been
known for some years that the blood of the human species
falls into four groups. By means of certain agglutination
reactions on more or less the same principle as the specific
reactions for determining the origin of blood, 1t is possible
to decide in the case of any stain of human blood into which
group the blood falls. We observe here increasing refine-
ments in the technique of identity. The preliminary tests
decide merely if the stain is one of blood; the Bordet reaction
determines if it belongs to a human or animal subject; the
Group Test will often give valuable information regarding
identity.

This question arose at the trial of Maurice Freedman, who
was tried and found guilty of the murder of Annette Fried-
son, on January 26th, 1932. It will be recalled that the razor
with which it was suspected that the crime was committed
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hid.by the police on the top of a 'bus. A test of the
Slitgins carried out by Dr. Roche Lynch showed that the
98 belonged to Group 1. It was stated in evidence that
aly some per cent. of infiividuals sess blood in this
proup, and the murdered typist’s blood was of Group 1.
There was thus strong presumptive evidence that this was
the weapon used to commit the crime. In the positive
sense, testimony of this kind cannot by itself be absolutely
conclusive, but from a negative point of view it may be. As
example, in this particular instance if the blood had not been
of Group One the police would have had to search elsewhere
for the weapon. Bloodstains and their biological examina-
tion become always more important in inquiries of this kind.

The first thing to be considered in any affair or accusation
of attempted violation or rape is the stains which may be
associated with the clothing of the victim, and/or the author
of the crime. If they can be identified as being those of
sperm 1t is clear that some sexual irregularity has either
occurred or been attempted.  Sperm stains have no charac-
teristic appearance, so that any mark upon clothing in such
circumstances must be preserved for examination.

A test commonly employed for the detection of sperm is
known as the Florence Reaction.  The rcagent used is a
mixture of iodine and potassium iodide. This is mixed with
a solution made with the stain in distilled water with which
sperm produces small brown crystals. The reaction is not
completely specific since saliva also gives a similar reaction,
but microscopical examination with the identification of
spermafozoa 15 a confirmatory test. The chief precaution
which must be taken in protecting a mark suspected to be of
sperm is to prevent rubbing it. This damages the sperma-
tazoa and may prevent their microscopic detection.

A sperm stain can somctimes be detected by its shape. It
has irregular edges when found on fabric, somewhat remin-
iscent of a geographical map. On flesh, dry sperm has a
bright somewhat varnish-like appearance. If these
character#tics are noted it is a strong probability that the
mark is in fact a sperm stain.
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The detection of dust is one of the most recent branches of
forensic science. The search for dust is generally associated
with the individual. It may be in his clothing, in his ears,
or nostrils, or under his finger nails. In many countries it is
now a matter of routine for the dust in the clothing of a
suspect to be examined, and in the case of certain criminal
occupations, such as coining or the illegal manufacture of
explosives, positive results are almost certain indications of

ilt.  The method of extracting dust from clothing was
originally to place it in stout brown paper bags which were
beaten.  This procedure has now been replaced by the use
of a special vacuum cleaner made by the Electrolux Com-
pany, of Stockholm. The ordinary dustbag is replaced by
a special metal capsule containing three filters, which trap
dust of three different particle sizes. The capsule is very
easily cleaned, and it is a simple matter to remove the three
grades of dust from the apparatus. But failing this special
vacuum cleaner, the method of beating the clothing in a
brown paper bag ts the best.  An ordinary vacuum cleaner
must in no circumstances be used, since it is quite impossible
properly to clean the dust receptacle.

Dusts are of two general types — occupational dust and
dusts which are associated with locality. Occupational dust
is definitely related to the identity of the individual. It has
alrcady been explained that metallic dusts, as an cxamplc,
may give direct information rcgardmg illegal occupation,
but there arc many other circumstances in which the identi-
fication of the wearer’s occupatlon may be cstabllshcd by the
examination of the dust in his clothing. Millers, mechanics,
bakers, brickmakers, workers with coal and dye, boot-
makers, perfumers, workers with tobacco, are among the
very large number of workers whose occupation can be
decided from an examination of the occupational dust asso-
ciated with their clothing. Locard, Popp, Séderman, and
Gross have all described instances where such an examina-
tion has established occupation.

It will be quite obvious that there are circumtances in
which the establishment of this kind of identity is quite as
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important as the detection by finger print. The ultimate
importance of finger-print identification depends upon
whether the police have in their possession a record of the
criminal’s finger prints. If they have, the matter of identifi-
cation is 2 more or less elementary affair; but if they have
not, the finger print in itself found on the scenc of the crime
is not of very much use untl a later stage. But if from a
garment or some other object found, it is possible to decide
the occupation of the individual, the police have in their
possession a piece of information which, for the time being,
will be more useful to them than a discovery of his finger
print.

The rcconstruction from the individual’s garment of that
individual’s occupation at once narrows the field of investi-
gation. And it may narrow the investigation to a compara-
tively small group of people among whom the criminal can
be found. This 1> well exemplified in an instance quoted by
Hans Gross. A coat found on the scene of a crime yielded
as occupational dust considerable quantity of wood fibre and
glue. The presumption was that the owner of this coat
was a cabinet maker. This line of enquiry was followed up
and the author of the robbery was discovered. He was in
fact a cabinet maker. It will be observed that his detection
was independent of the fact as to whether or not he had been
in the hands of the police before. This is the real value of
this kind of research. It is a matter of common experience
that in the casc of the intelligent criminal it is very difficult
to obtain evidence against him if he has not been in the
hands of the police before.

Dusts of locality do not relate to the identification of the
individual at all. " An examination of them cannot be made
until the suspect is actually under detention.  They often
have a considerable bearing upon an alibi and check the
truth, or otherwise, of the suspect’s statement. There is a
very interesting carly example of this, namely, the Kirkcud-
bright murder, which took place in 1786. In this affair the
accused Tnan who had murdered a girl in a cottage en-
deavoured to construct an alibi by asserting that he had not
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been in the neighbourhood of the house at the time of the
murder. He declared that he had, in fact, been in a wood
some two miles away at the time. An examination of the
mud on one of his stockings was found to correspond exactly
with the mud which surrounded the house. On this evidence,
together with a great deal of confirmatory material which
was collected, the accused was convicted.  Before being
executed he confessed to the crime.  This illustrates the
principle very well.  As a matter of fact, it would have been
quite impossible at this period for the investigators to iden-
tify the nature of the mud with certainty, and without con-
firmatory evidence a very serious miscarriage of justice might
have resulted had he been condemned on this evidence alone.
But modern methods of investigation make conclusions of
this kind much more certain.  In a very interesting study
quoted by Popp a much more exact application of this
method was applied. The incident occurred in Wildthal,
in 1904. The suspected man, accused of murder, declared
that he had not been anywhere near the scene of the crime
at the material time; that he had, in fact, been working in
a gravel pit. A minute examination of the dust in his
clothing and the mud on his boots was made. In his clothes
and more particularly in the mud on his boots an abundance
of mineral matter was discovered which was conclusively
proved to be, from the microscopic shape of the crystals,
fragments of mica and another mineral, a double silicate of
calcium and magnesium.  This was the type of mineral
matter of which large deposits existed in the immediate
vicinity where the body was found. The accused man was
convicted and ultimately confessed to the crime. There was
in this case, also, ample confirmatory evidence, but had there
not been, this might have been sufficient evidence alone on
which to convict him. This example is an interesting com-
parison with the Kirkcudbright affair. The principles are
exactly the same; it is the improved methods of examination
which make the latter case so much more satisfactory.
Methods of examination are necessarily very vdried, and
in some cases highly complicated. It is difficult to lay down
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any general rule becausc the method of examination required
will depend entirely upon the nature of the dust, and in
many cascs only exceptionally highly-trained experts will be
able to supply information concerning them. But assistance
from those who actually practise the appropriate trade will
also often be uscful and help to solve problems which would
otherwise be extremely ditheult.

Chemistry and microscopy are, however, generally quite
equal to the identification of a dust. The first cxamination
made is always with the microscope.  Mineral matter of
various kinds can be detected by its crystalline form. There
arc various chemicals which have quite characteristic
crystalline structure.  Starches can be identified, since under
high magnification these appear in characteristic form.
Yeasts are also simple to detect.

The micro-chemical methods for the examination of dust
are still under investigation, and although this is a compara-
tively new branch of rescarch the results which are being
obtained in the dectection of minute quantities of a large
number of substances are very impressive. There are
characteristic micro-chemical reactions, microscopic appear-
ance, or both, for a large number of the minerals which in-
clude quartz, granite, anhydrite, felspar, and scoria. There
is no metallic dust, even when present in very small quan-
tities, which cannot be detected by micro-chemical methods.

Organic substances present greater difficulty. To be able
to discover minute traces of alkaloids in association with
clothing of the person of a suspect is a significant example.
In an examination of this kind the chemical reaction is
carried out on a microscopic slide and the reaction watched
under the fnicroscopc. With various specific reactions alka-
loids produce colour changes which, when viewed micro-
scopically, can often be detected even when the alkaloids
are present only in infinitesimal amount,

As a final example, something should be said of the
examination of the finger nails. There are quite a number
of cases where even if blood is absent elsewhere, it has been
discovered under the nails of a suspected person. An
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examination of this kind for traces other than blood is
tedious and troublesome and more often than not it is nega-
tive, but it should not be neglected.  There are a number of
instances in which minute fibres having reference to ro
(aflairs of burglary), or to other kinds of cord (affairs of
strangling) have been discovered.  In one case 1t was

ssible to identify the gome (mixture of oil and dust) found
under the finger nails of a burglar with a greasy mixture on
the rope he had used to let himself through a skylight into a
jewcller’s shop.

It is not possible, except for an individual with experience
of such work, to remove the wax from the cars of a subject
under examination. It is, however, a well-known fact that
occupational dusts are often found in the wax of the cars for
as long as two years after the individual has ceased to follow
a particular calling.  There are thercfore cases when 1t 1s
necessary to check up a suspect’s historv when information
of this kind can only be confirmed or disproved in this way.

It will be obvious that the examination of traces and stains
is now a very important part of cniminal investigation.  The
work is generally highly specialised and cannot readily be
undertaken by any but experts. But we have endeavoured to
make it clear what precautions ought to be taken in handling
traces and stains, how they ought to be treated, and the con-
clusions at which a scientihc examination mayv be able to
arrive. It will be scen that from some of the cases quoted
that no solution would have been reached had this kind of
evidence not been properly interpreted.  Advances in this
kind of investigation are helping to solve many problems
which a few years ago could not have been cleared up.
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CRIMINAL ANTHROPOLOGY IN THE SERVICE OF
IDENTITY.

The history of criminal amhropolog.,) has been a
chequered and 1nteresting one.  Its meaning and signifi-
cance have entirely changed in recent years.  Criminal
anthropology was (mgm.ﬂl\' assoctated with Lombroso, and
the theory of the © criminal tvpe.™  No orthodox Lom-
brosians remain, and the theory nowhere exists in the form
that 1ts inventor enunciated 1t. But from an historical point
of view it has great importance. It is generally known that
the great Italian came to the conclusion as a result of a
dcratled study of the criminal skall that criminals existed
as a definite amhropnl(mu] type, and that certain cranial
abnormalities were associated with eriminality.  There is
nothing tnherently absurd in the theory, and contrary to
accepted views, at Jeast in Great Brtain, 1t has never been
oroved to be entirely without basis in fact. Lombroso has
{)cnn grc.ltly misunderstood, and due attention was not paid
by his critics to the defimtion of the word criminal itsclf.
Mere conviction of an offence did not, for the school of
Lombroso, consutute criminality.  On the other hand, the
fact that an individual had never been in the hands of the
police did not, in Lombroso’s view, necessarily prove that
that individual was not a criminal in the theoretical sense.
The vie® that ciminality was merely a legal matter was not
acceptable.  Apart from its anthropolug:c.ﬂ 1mphcatmm this
theory, which has a psychological aspect, 1s almost as un-
popular as the anthropological onc. But the theory of
criminal psychology in the specialised sense is very far from
being exploded, and it was with this fact in mind that Lom-
broso’s theory ought to have been judged.

However this may be, there is no question at all that this
[talian alfenist overstated his case, and in view of more
recent investigations, the theory of the * criminal type” in
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the anthropologlcal sense cannot be said to have stood the
test of time very well. It was modified from tme to time,
and in no very convincing manner, by Lombroso himself.
His disciples, Ferri and Garofalo, modified 1t still further,
and it cannot be said that any of Lombroso’s original postu-
lates really remain.

This docs nothing to mitigate the great debt which
crimin()lngy owes to this remarkable man. He was the first
to make it dlear, expressly and by imphcation, that the study
of the criminal was at least as important as a study of the
crime.  Lombroso can truly be described as the pioncer of
the science of crimunal pﬁ\cho]og\ He inmiated the study
of the criminal mind, a study which has had a profound
cffect upon the techmique both of detection and of penal
methods.  The serious attention which 1s now given to
criminal science is very largely a result of his immense en-
thusiasm, and unbounded industry.

His influcnce has come to be almost entirely indirect, but
his work led up to a much closer study of the formidable
problem of identihcation.  With the techmique of finger-
rints at our disposal it 1s difhcult to realise the great difh-
culties which surrounded any question of i1dentification ffty
years ago. It is well known to all police officers that the
general * description 7 of an individual does not, in fact,
describe him at all.  We are all famihar with 1t:—* Of
medium height, brown hair and moustache, erect carriage;
when last seen was wearing,” and so on. The unfortunate
police officer, however mcxp(rumcd will not be long in
discovering if he 1s set to watch for a particular mdulc%ual
who has alighted from a train among two or three hundred
others, that such a description i1s not of much use to him.
But 1t 1s not uncommon, all the same, for dcscriptions of this
kind to be issucd even now. They are uscless, and in some
circumstances they may be worse than useless. The onl
description which can be of any value is one whlcz
emphasises characteristics that are more or less unique, and
ones, too, comparatively easy to recognise. .

It 15 in this connection that Lombroso’s work has had so
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great an influcnce upon the technique of identification. For
the purpose of developing his theory, he made a minute
study of the skulls and facial charactenstics of thousands of
criminals. It is for this reason that the term criminal anthro-
pology is still current, but its meaning 1s somewhat different.
The measurements of the skull and face, and the close
observance of their characteristics are now no longer carried
out with a view to the establishment of any particular theory,
but with the practical aim in mind of certain identihcation.

This method was in use before the advent of fingerprints
and was actually invented by Bertillon. The system of the
Rertillon measurements aimed  at (llsunguuhmg the in-
dividual from all others.  The measurements made were
twelve in number, and thev included the height, the length
of the outstretched arms, the foot and one of the fmg( rs. It

was claimed that no two individuals could agree in all these
twelve respects, so that confusion of identity, once the
mcasurements could be checked, was impossible.

The system was undoubtedly very satisfactory, but the
classic instance of the Will Wests shows that it was not in-
fallible. In this extraordinary affarr, a negro named Will
West was sentenced to a term of 1 lmprmmm( nt to be served
at the Leavensworth Penitentiary, Kansas, in 1903, His
Berullon measurements were tahen, and while this was being
done the record clerk whao thought he recognised the man
looked up the card index. Under W, a prisoner of the name
of Will West was discovered who was a negro, and whose
measurements  agreed almost exactly with those of the
prisoncr. o The photographs, also, were strikingly similar.
Taxed with having served a term in that prison before, the
prisoner West deniced that he had ever been a convict there.
He was not believed, but on mvcsuganon another prisoncr
was discovered who was actually serving a life sentence for
murder. The two Wests were almost indistinguishable with
their hats on. Their Bertillon measurements were substan-
tially the same. Onlv their ﬁngcrprmts were different.

In defencg of chllonagc, it should be noted that it is
improbable, in fact, that all the measurements did agree with
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cxactness. But it was a serious disadvantage of the method
that to record twelve measurcments of this kind with com-
plete accuracy in every case presents great practical difficul-
tics.

Historically Berullonage 1s significant. It is an anthro-
pological mcthod which provides a link between the more
rchned technique of to-day and the practical work in con-
nection  with  criminal  anthropology carried out by
Lombroso.

It is also worthy of note that Berullon was the first to
introduce the full face and profile photographs.  This is
literally where the modern science of 1dentification begins.
The intention of the double portrait was to emphasise any

cculiarity on the sound principle that a distinctive mark,
Eowcvcr insignificant in itself, was more important for the
purposes of 1dentification than a striking charactenstic of a
kind which the individual might share with others.

The technique of identification has two distinct aims and
uses. There is plenty of room both for the fingerprint and
the anthropological methods, for the reason that they do not
serve the same purposc. It is obviously impossible for a
detective detailed to pick out, if he can, a wanted man
among a crowd of innocent persons to make use of the finger-

rint mcthod. This infallible check upon identity will be
applied afterwards. But on the other hand, how is the
detective who may never have seen the wanted man to
recognise him with certainty when he does see him?  And
if he is disguised can he be identfied? These are formid-
able problems which the anthropological method of identifi-
cation has set itself to solve.

In observing an object of any kind whatever, no general
view of it will probably impress 1ts image on the mind.
In the process of observation, if the observer looks after the
details, the appearance of the whole will look after itself.
If it is desired to recall the exact appearance of an object,
the synthetic process is the one upon which we must fall
back; the image must be built up from its component parts.
If these have been properly observed in the first place, the
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rts will inevitably fall into their right positions in the
whole. The reverse operation might be described as analy-
tical—the method by which an attempt is made to get a
gencral idea of the whole which is then analysed in order
to arrive at the details. This i1s generally the procedure of
the untrained observer. It gives rise to very curious mistakes,
and 1t accounts for many of the strangest examples of mis-
taken 1denuty.

Experience and common sense surply the explanation. An
undigested conception of the whole gives the imagination
plenty of opportunity to fill in the details. Various parts,
and various configurations of those parts, can often be made,
more or less, to fit the same whole, but if the parts have been
well and truly observed, 1t will only be possible naturally to
fit them together in one way.  To illustrate by way of
cxample, it 1s a remarkable fact that an ordinary observer
is often extremely doubtful if a given individual he is asked
to describe wears a moustache or not. In such a case he
will obviously be more doubtful still as to the type of mous-
tache. A moderately heavy moustache always partly con-
ceals the mouth. The observer thinks he has a good general
idca of the face; he is uncertain of the moustache. But in
reconstructing the face he must include the mouth. If he is
uncertain if the moustache covers any part of it, or if there
1s a moustache at all, he is almost certain to reconstruct it
wrongly.  There are now two mistakes instcad of one.
Circumstances can arise in which this process may be multi-
E}:ccd indefinitely. The original impression of the whole

omcsemodified in such a way that the mental image of
the face at last bears no resemblance at all to the reality.
Looked at .from this point of view, mistakes in identity
which prima facie appear almost incredible are quite easily
cxplained.

Modern methods of anthropological identification have
been devised which largely overcome these problems. The
Portrait parlé, as it is called, which has been introduced by
Bertitlon, of the Service of Identity of Paris, is the result of a
highly detailed investigation of the characteristics of the
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human face with special reference to its identification in all
circumstances.  The method has somcthing more than
scientific significance. It is designed to train the police ofhicer
to develop his powers of observation in such a way as to
climinate as far as possible any possibility of error.

The basis of the system is the photograph, and as such 1t
is a dircct development of the original methods introduced
by the eminent father of the present chief of the Service of
Identity of Parnis.  As in the onginal procedure, two photo-
graphs only arc nccessary—a full face and a profile. But a
great advance has been made in the method of studying these
photographs.  Originally, they were cxamined as a whole,
but the new method is to prepare photographic representa-
tions of scctions of the face so that they can be studied in-
dividually and out of relation to the surrounding features.
The following arc typical examples of the sections examined.
In the first place, the longitudinal half of the face 1s repre-
sented; that 1s to say, that the forchead, nose, eyes, mouth,
and chin appear, but the back of the head i1s eliminated.
There 1s, secondly, a lateral division of the face. The upper
half includes the forchead, cves, and approximately half of
the nose. The lower half represents the lower part of the
nosc, the mouth, and the chin. There 1s next a photograph
which portravs only the hair and the forchead.  These photo-
graphs, of course, all appear both in full face and profile.
The individual members of the face also receive special atten-
tion. Photographs are made of the right and the left cars;
the nose is also individually portraved. and there are photo-
graphs of the mouth and eves. These are the outstanding
features and the basis of the whole system. It is impossible
to realise without having studied the photographs what a
very great difference these sectional photographs make to a
real understanding and appreciation of the identity of any
individual.

From a theoretical point of view, the fundamental prin-
ciples of the Bertillon system have their origin in the anthro-
pological statistics compiled bv Sir Francis Galtan. In order
to study anthropological characteristics of the face and skull.
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Galton prepared and examined series of photographs of
normal :mf abnormal types.  From these he constructed
composite photographs by reproducing the portraits in the
same scale, and applying cach to the other. It is a remark-
able fact that Galton discovered that in regard to shape and
size and in the cranial abnormalities, the criminal examples
showed a fairly close general agreement; while on the other
hand, the faces and heads of men chosen from among, for
example, the crack regiments of the British Army were
symmetrical, and also agreed closely with cach other. He
further found that the expression of villainy associated with
the criminal faces was purclv inaidental. It was the shape of
the skull and the features which were typical.

This has an important apphcation in the matter of
criminal anthropology in the service of identification. To
speak of a normal type of physiognomy is in a sense quite
arbitrary, but from a practical point of view the term normal
has great significance. For the purposcs of 1dentification,
the perfectly symmetrical face 1s taken as the standard, and
cranial and facial measurements are ultimately referable to
that.  The object of all measurements made is to decide in
what respects the face and skull are asymmetric, that is to
sav. in what degree 1t deviates from the ideal normal.  As
example, measurements can be made 1o decide if the cars,
cves and eyebrows are in line with cach other, how far the
opening of the mouth deviates from the horizontal, and if
the nose inclines to right or left.

The principles of the svstem will now be clear.  The abject
of thissclaborate procedurc is to establish anthropological
identity beyond reasonable doubt, and to make it available in
practice for anyone who may be called upon to recognise the
individual concerned. The face is dissected and examined
piecemeal, and by means of detailed observation and exact
measurement, the most insignificant characteristic is recorded
and impressed upon the memory. No general examination
of a portrait can be compared with this method.

It is now desirable to give some account of the photo-
graphic apparatus employed for this work. The camera
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usually employed carries a whole plate, and is of the usual
portrait type. The dark slides are of special construction
and so arranged that both the full face and the profile por-
traits appear on the same plate. The focussing screen should
be of the finest acid etched glass so that a perfectly sharp
image can be focussed upon it. The fens should have a wide
angle. The camera stand should be of the substantial type
that photographers accustomed to take portraits use. A
heavy rack and pinion adjustment should be fitted for raising
and lowering the camera.

It is customary to have a special seat for the subject to
occupy when the photograph is being taken. It should be
small with some sort of attachment in front across the arms
to prevent the sitter moving.  Suspects and accused are not
perhaps so difficult to photograph as they used to be in
Bynne’s time when it is said that they had often to be forcibly
held down in their scats.  But it is desirable at the same time
to guard against movement as much as possible.

The question of illumination when taking the photograph
is still an open onc.  Daylight is not very satisfactory since
it varies greatly. Powerful artificial illuminaton is probably

referable, or flashlight. By this means constant results can
Ec obtained at any time. In the full-face portrait the light
should be slightly oblique, but in the proEﬁ: it should fall
perpendicularly.  These types of illumination generally give
the maximum amount of detail. It is necessary, however,
to experiment with the lighting since circumstances alter
cases. ,

One double negative, full face and profile, is sufhcient for
the reproduction of all the sectional photographs. It is only
necessary in printing to mask that part of the negative not
to be reproduced. It is desirable to print with vigorous gas-
light paper.

The following sectional photographs constitute the por-
trail parlé.

The Forehead.—This should include the forehead down
to the cycbrows. These should be parucularly noted. The
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shape whether arched or straight. The degree of projection
of the bony foundation and the thickness of the hair.

The height of the forchead should be noted from the
bridge of the nose to the springing of the hair. The breadth
must also be observed.

Wrinkles on the forchead should be examined, and, of
course, any special marks. The frontal bones and any pro-
tubcrances should be noted.

In the profile section, a receding forchead will be the most
marked characteristic.  If there is recession, its extent must
be observed.

At the bridge of the nose, do the eyebrows meet across or
above it? Is there any falling in or cavity where it meets
the arch of the brows?

The Nose.—It should be noted if the line of the nose is in
general concave or convex, or straight.  If convex, is it curved
or angular?  Alternatively, the line of the nosc may be
irregular, i.c., of the prize-fighter type.

In the full face any inclination to right or left should be
observed. Is it broad or narrow, docs it widen at the base?
The distance from the base of the nose to the upper lip
should be considered. It may be short, long or medium. The
basc line of the nose may fall towards the upper lip, making
an acute angle with it, or it may rise, maLing an obtuse
angle.

The Ear.—The car is highly characteristic.  In the first
place there is the size, large, small, or medium. The way the
car is set on the head, rectangularly, or with a backward
slope.  Doces the ecar project, or lic more or less flat against
the head?

The border and the convolutions of the ecar may be
strongly marked, or show a lack of decisive modelling. The
details of the ear arc in any casc, however, highly charac-
teristic. It has even been suggested that the car 1s as dis-
'tinctivc as the finger print. This 1s an cxaggeration, but it
1s truc that an individual can often be identified in this way.

Not onl{ the convolutions, but the lobe of the ears is often
a stnking feature of the individual. Many people have no
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lobe to the ear, while if the lobe is present it may be pro-
nouncedly pendant and large, medium, or very small. On
the inside border of the ear where it curves at the upper
part a slight projection is sometimes seen, known as the
Darwinian Tubercle. This varies in size, being somctimes
very pronounced and sometmes quite small.

The Eyes.—The eves if properly studied are among the
most important features for the purpose of identity.  Very
few casual observers arc aware of the colour of the eyes of
those they meet.  The pigmentation s the first point to
notice.  But equally important is the distance apart that the
eyes are set; their alignment; the size of the opening and its
shape, with particular relation to any mongohan characteris-
tics. The colour of the evelashes should be noted and if they
are long or short, abundant or scanty. The cyeballs may
project to a considerable extent, which'is a very uscful point
to note, since 1t is a detail which attracts attention. The
depth which the eyes are sunk in the head is a matter to
be observed.

Any squint or cast should be noted, and anv difference of
colour in the eyes. Indications produced by strabismus or
nystagmus cannot be recognised without experience.

The Mouth.—Large or small: tight or loosc lipped; up-
ward or downward trend at the corners, whether horizontal
or a slant.

This in brief outline 1s an illustration of the technique of
the portrait parlé. It will be obvious that elaborate and
laborious as such an investigation is, it 1s of immense value
for the purposes of identification.  The principle of estab-
hshmg identity by means of it is the same as that of finger
prints. 1f a sufficient number of points of resemblance can
be established. identity is certain, That the method is not a
substitute for that of finger print identification has already
been observed. Its aim is rather to make identification of
the individual possible bv mere visual observation.

The value of this methodical system of examination as a
training in obscrvation is very great.  Mistakes in identifica-
tion do not arise necessarily from a lack of observation, but

23
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from a lack of knowledge of how and what to observe. It
is a well-known fact that a professional man in any depart-
ment of knowledge will always be able to give a detailed
account of persons or things which are related to his occupa-
tion. This 1s not neccssanl) because he makes a greater
business of observaton, but on account of the fact that he
knows what to lock for.

Obscrvations of the individual is one of the principal con-
cerns of the police ofhcer. There is no question that onc
of the most common difficultics associated with a criminal
enquiry is the vagueness of the evidence of identity.
Examples where miscarriages of justice cither in favour of
the real offender or to the prejudice of an innocent person
owing to uncertainty of identihcation are very numcrous.
The systematic uchmquc of the portrast parlé has done much
in hclpmg, to solve this problem.

The portrair parlé 15 not of usc only to the police them-
sclves. - When photographs are being shown to those from
whom cvidence of idenuty is required, the principle can be
applied in simple ways. It may often h.lppcn that a person
in doubt when shown the mmpl(tc portmlr may be able to
give a positive answer when viewing portions of the photo-
graph separately.  Failing the more refined methods of the
sectional photographq themscelves, a picee of paper covering
first one portmn of the face and then another will serve.

But a warning is nccessary here. Most of us have seen
that type of competition that shows the section of a photo-
graph of a person, the problem to be solved being the ulcntlty
of the 4ndividual.  To concentrate upon one scction of the
face onlv is to mislead and confuse.  The whole portralt

should first be exhibited, and then the several parts of it
section by section.
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TOXICOLOGY.

From both the police and the judicial aspects, the problem
of poisoning and the poisoncr is a very intricate one. Poison-
ing is of all forms of murder the one which stands the greatest
chance of passing unrecognised as a crime at all. The old
superstition that mysterious poisons cxist which cannot be
traced is, of course, exploded. Once poisoning is suspected,
an analysis following an autopsy will ncarly always reveal
the cause of death and prove conclusively 1f any noxious
thing has been administered.  That is not the difhculty. We
are still justified in describing poisoning as mysterious, in
some cases, for another reason.  There are many toxic sub-
stances which produce symptoms casily mistaken even by
competent medical men for tiosc of natural disease. In such
cases the death of the victim may be ascribed to natural
causes, so that no suspicion of murder arises.

There have been unfortunately many examples in the past,
and not a few in recent times. It 1s essential briefly to describe
some of these in order to clarify a problem which is one very
closely touching the matter of police procedure.

The crimes of Helene Jegado, for example, were not sus-
pected until the July of 1851. Information was then given
that a servant in the house of a certain Monsieur Bidard had
been poisoned.  The other maid, Jegado, was questioned and
the answers she gave were regarded as suspicious. Further
investigations were made and it was found that seven people
had dicd from a mysterious illness in a house where she had
been a cook. After this she moved from place to place, and
wherever this woman went deaths always occurred.  Jegado,
however, appeared to be of good character, and she does not
seem to have been suspected.  With great cunning she even
turned the murders themselves to evidence in her own favour.
She was accustomed openly to allude to them, apd to say
that she was one of those unfortunate people whose advent
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always scemed to bring death in its train. Jegado nursed
her victims with apparent solicitude.  Outwardly she was
very religious, and many had great difficulty in believing
that she was guilty of the crimes. The woman was, how-
ever, ultimately convicted and exccuted; but this in no way
alters the fact that some twenty murders had probably taken
place before suspicion was arouscd.

It 15 of course true that this affair took place more than
cighty years ago.  The means for the detection of poisoning
were not then so efficient as they are now. The difficultics
of this affair, however, did not turn upon the discovery of the
poison, but upon the discovery of the poisoning, a distinction
which it is of some importance to bear in mind.

A modern instance 1s the mysterious Rougier affair of
1927.  In this case Rougier’s body was exhumed after
cightecen months, it being suspected that poison had been
administered to him.  An examinaton of the body was
made by Dr. Roche Lynch, who discovered traces of mor-
phine. This seemed to indicate that a fatal dose of mor-
phine had etther been taken by or administered to Rougier,
and was the cause of his death. The mysterious aspect of
the affair is definitely related to the fact that the cause of
death had not been discovered at the time. It was supposed
by the doctor who gave the certificate of death that the old
man had died of apoplexy.  There was apparently no reason
to suspect poisoning, so that the verdict of death from
natural causes was returned. It was not discovered at the
subsequent proceedings following the exhumation and
autopsy whether, in fact, Rougicr had died as the result of
an accidental overdose of medicine, by reason of poison ad-
ministered by his own hand, or by somc other person or
persons unknown.

Contrary to the accepted view, arsenic, the poison which
was used by Jegado, is still the most dangerous instrument
in the hands of the expert poisoner who understands its use.
It has often been said that the so-called timed poisons which
were supposed to have been used in the Mid(ﬁg Ages were
a fiction of the imagination. This is not strictly accurate.
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The appearance of the timed pmsons corrcsponds with the
discovery of the properties of arsenic as a toxic agent. When
administcred in small but increasing doses it simulates the
symptoms of natural disease. The patient becomes ill with
symptoms which correspond closely with gastro-enteritis,
which increases in acuteness and ultimately results in death,
it was impossible then, and it is by no means casy now, for a
competent medical man to decide merely on the symptoms
whether such a poison s being  administered or not.
Examples, ancient and modern, which prove this contention
are very numcrous. The case of Mrs. Maybrick which
occurred in 1889, may be regarded as a modern instance
having regard to the fact that the methods for the detection
of arsenic were very ncarly as refined then as they are
now. The problcm did not turn upon the qucstlon of
the arscnic found, but upon the times when it had been
administered, and the person who had administered it. The
difhculties were very great. Maybrick, the victim, was in
any casc more or less an invahid and he suffered from gastric
trouble. In the sccond place, 1t was alleged that he had
been an arsenic cater and it was consequently suggested that
he might have taken the arsenic himself. But the real difh-
culty in this case was that the suspicion of poisoning did
not arise sufficiently early. It was thought for a consider-
able time that the illness of Maybrick was due entirely to
natural causes, and it was not indeed until he died that any
real suspicion arosc. Exactly the same difhculty in some-
what different circumstances arose in the case of the allcgcd
murder of Isabella Bankes b) Dr. Smethurst. Here again
there was no suspicion of potsoning at all untl the death
of the victim. There was no apparent motive for the crime,
or at lecast no sufficient motive, and in this case 1t was ex-
cccdingly difficult to decide whether death was due to
poisoning or to natural causes attendant upon pregnancy.
The most recent case is the very remarkable affair of
Sidney and Duff, which took place in 192g. This was again
a series of cases of arsenical poisoning which were not dis-
covered or suspected until long after all the deaths had taken

place, and although there was no doubt at all that the fatal
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doses of arsenic had been administered in all cases, the delay
in the discovery of the cause of death made it impossible
legally to fix responsibility.

It will now be evident that the whole question of poison-
ing and toxicology has two entirely separate aspects. One
might be described as purely a mauer for the police and the
other onc for the toxicological expert.  Any expert poisoner
will always adopt the slow method so that the symptoms
will correspond more or less to those of natural discase. The
essential point from the police point of view 1s to prevent
the crime of murder if this is at all possible. This is ex-
tremely difhcult.  In such cases they are always working in
the dark, but there are circumstances in which reports con-
cerming prolonged illness ought to occupy the close attention
of the police. On the other hand, the position 1s always an
extremely delicate one. Malicious rumours, for which there
15 no foundation whatever, very often circulate particularly
in small places, and it is by no mecans an casy matter to
distinguish the possibly true from the certainly false. 'lhc
medical man may also be in an extremely difficult position.’
Unless he has some dehinite reason to suspect poisoning he
will be naturally averse from making an investigation, a
fact which necessarily complicates a prob]cm for which no
solution has yet been found. But it is for this rcason that a
knowledge of toxicology in its clementary form is of the
greatest use to the police officer. A study of poisons and
their effects may somctimes actually prevent the commission
of a serious crime.

Any poisonous substance taken in a sufficiently large dose
will have a more or less immediate effect, and indeed 1n most
instances wall follow dircctly upon the ingestion of the
poisonous material. It is here worth making some allusion
to the question of antidotes because there are times when
prompt recourse to these will save the victim’s life.  The first
and most obvious remedy applicable in most cases is to
empty the stomach. This can be effected cither by use of a
stomach tube or an emetic.  In cases of urgency it 1s possible

! Since this chapter was written the author has heen ssked to advise
in a case of this kind.
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for a lay person to employ the stomach tube, but it cannot be
done unless he understands its use, and some cxpcricncc is
necessary. It will be well, however, to cxpl:un the prin-
ciple. The tube is of rubber about half an inch in diameter
and about five feet long. A glass funnel is attached to it.
The free end is passed down the gullet into the stomach.
The funnel then s held high above the patient’s head, about
half a pint of water is pourcd into it and the tube i1s then
pmchccg) to retain the liquid in the tube.  After that the
funnel is lowered to a level below the stomach so that the
watcr and the contents are siphoned out. This is repeated
until the water is clean,

An cmctic, however, is generally the only practical
mcthod for the ordinary person to employ. Salt and water
and mustard and water given in large quantities are gener-
ally the best since these simple mgrcdlcntc are avatlable
almost anywhere.  If it is obtainable, zinc sulphate in warm
water is an cnergetic emetic and has the advantagc that it 1s
casier to administer since a smaller quantity of liquid 1s
cqually cfficacious. It 1s often difficult to induce the person
to swallow large quantities of an emetic.  Tickling the
throat with a feather is a traditional method which some-
times but not always induces sickness.

It often happens that the stomach siphon cannot be used
until an emetic has been administered. The reason for this
is that there may be solid matter in the stomach which clogs
the tube.

The next step is to ncutralise, counteract, or otherwisc
destroy the effect of the poison. If corrosive acids have been
administered alkalis are the proper antidote, while, on the
other hand, poisoning by corrosive alkalis requirc treatment
with acid. The two most rmdlly procurable acid and alka-
line antidotes are respectively vmf:gar and washmg soda.
It is not very difhcult to rccogmsc a v1olcntly toxic dose of
an acid or an alkali since there is almost certain to be corro-
sion and inflammation of the lips and mouth. The difh-
culty is to be certain if this corrosion has been produced by
acid or alkali. If a bottle containing only traces of the sus-
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ted substance is anywhere near the victim this can easily
be decided by placing a small drop of it on the tongue. Acids
invariably produce a sharp stinging sensation, and alkalis a
“soapy " effect. There is further a very simple test with
litmus paper which can generally be obtained quickly at any
pharmacist’s shop. Red litmus paper turns blue with alkalis,
bluc litmus paper red with acids.  If no external trace of the
poison is discovered, if a picce of litmus paper were placed
1in the victim’s mouth the change would in most cases be
quite cvident. Carbolic acid is a favourite poison among
certain kinds of suicides. The best anudote for this sub-
stance is not an alkali but a large quantuty of Epsom or .
Glauber salt, which combines with the carbolic acid and
inhibits its action.

In cases of poisoning with minceral salts and arsenic there
is a mixture known as Murrell’'s Compound which consists
of two solutions, onc being a saturated solution of ferrous
sulphate and the other a mixture of calcined magnesia, char-
coal and water, 1n the proportions of eighty, forty, and one
hundred. The two solutions are kept scparate, but mixed
in equal quantites for cach dosc. This antidote 1s said to
be efhcacious in cases of alkaloidal potsoning. The antidote
should always follow the use of the stomach-siphon or the
emetic, but it should be noted that in the casc of corrosive
substances, neither the stomach tube nor emectic must be
uscd owing to the highly inflamed condition of the alimen-
tary tract.

Corrosives whether acid or alkaline have certain well
marked ¢ffects in common.  There is agonising pain, violent
sickness. The vomit is acid or alkaline as the case may be
and will conzain fragments of membrane.  The most evident
indication will be acute inflammation, and perhaps blistering
of the mouth and throat. There is intense thirst and swell-
ing of the throat. In the case of hydrochloric acid the corro-
sive effect is perhaps less marked than in the case of sul-
phuric. But there will be much coughing, and probably the
acrid smell pf the acid will be remarked.

The symptoms produced by carbolic acid poisoning are
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similar in general to those of the mineral acids, but there is
the characteristic e¢ffect of anaesthesia. Carbolic acid is an
organic compound properly described as phenol which
besides its corrosive action reacts upon the central nervous
system. The symptoms can be compared with those pro-
ducced by an hypnotic drug.  The lips are blue, the brcathmg
stertorous, and the pupils contracted.  Artificial rcsplrauon
may be a necessary part of the treatment to save the paticnt’s
hfe.

Oxalic acid 1s 1n some respects similar to phenol in its
results.  In strong doses it is corrosive, but weaker concen-
trations affect the nervous system so that there s prostration
and coma which will end fatally if proper treatment is not
promptly applud It is well here to repeat that the proper
antidotes arc in all cases alkalis.  Washing soda has been
mentioned as l)cmg the casily procurable form of alkali
because there s obviously immediate urgency, but washing
soda 1s uscless 1n the case of oxalic acid. It will neutralise
and thus mitigate the corrosive effect, but the sodium salt of
the acid is as dangerous in 1ts secondary effects as the acid
itself. It is essential to use lime or precipitated chalk, two
forms of alkali which are also the most suttable for the other
acids mentioned.

These violently noxious agents are not often found in cases
of murder. It goes without saving that in such circumstances
a doctor should be obtained at once, but the application of
clementary knowledge pending the arrival of the doctor may
save the vicum's life.

It is very necessary that symptoms should be discussed in
more detail than in the cxampfcs already considered for the
reasons set out in the earlier part of this chaptcr Ability to
recognise the symptoms may in some cases actually avert a
murder.

The form in which arsenic is available is generally that of
the socalled arsenious acid or as a sodium arsenite in which
the arsenious acid is mixed with water containing soda which
dissolves it forming this salt. Arsenious acid i¢ not readily
soluble in water, while sodium or potassium arsenite easily
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dissolve, but both forms are violently toxic. Three grains,
and often less, constitute a fatal dose.

The symptoms of acute arscnical poisoning arc a burning
ain in the throat and stomach, severe thirst, and sickness.
The last i1s often very severe. Weakness of the pulse and
par.ﬂvsxs of limbs follow. The victim dics in collapse.
Arsenic s an acute irritant which scts up an intense inHam-
matory condition of the intestinal tract very similar to that
produced 1n cholera, the svmptoms of which very much
resemble acute arsenucal poisoning. The antidotes in acute
cases are hvdroxide of iron and milk,

Examples of chronic arsenical poisoning are very much
more dithicult to recognise. Thev are more or less the same
in nature, but they are greatly modihed.

In the Smcthurst case, for example, the medical men who
attended Isabella Bankes attributed her illness to dysentery
for a considerable length of time before they became sus-
picious, and even after the post-mortem a great deal of doubt
was expressed as to whether dysentery had not 1n fact been
the cause of death.  But the symptoms were, nevertheless,
tvpical of arsenical poisoning.  There was vomitting, purg-
g, and great pain, and at the time of death the body had

wisted almost to a skeleton. Wherever these indications
exist, and the patient seems not to improve under Jppf()prmtc
medical treatment, there are grounds for further investiga-
tion. Skin eruptions arc often associated with chronic
arscnical p()i';oning

There 15 one pomt of particular interest in connexion with
the taste of arscnic.  Arsenious acid is practically tastcless,
but 1t is a feature of the evidence in murder trials that the
victim complained that food or medicine tasted bitter. It
has been suggested that this is not an uncommon compl.unt
of invalids, and that since arsenic is practically tasteless, it 1s
not relevant evidence.  Where it can be shown that arsenious
acid has been administered this contention would be sound;
but where a solution of sodium arsenite in the form of weed-
killer might have been employed, it is not.  Such a solution
has a distinctly bitter taste.
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This is worth noting from the point of view of detection.
A report that an invalid is complaining as to the taste of food
may mcan nothing; but on the other hand it may be a signi-
ficant picce of evidence to be considered in conjunction with
other gxcts It 1s well to remember that we are considering
the most neglected aspect of toxicology, but the one most
uscful to the police officer.  The stray hint, the small indica-
tion which may prevent the consummation of the meanest
and most rcvolung kind of crime.

The duration of the illness is no very uscful guide as to its
cause. If murder with arsenic 1s being attempted this will
depend upon the skill of the poisoner who, if he is expert 1n
his abominable craft, will not be in a hurry.  Further,
different individuals exhibit greater tolerance of arsenic,
which is in turn influenced by the state of health. In this
connection, however, it must be remembered that arsente is
cumulative in its cflect. Simph expressed, this means for
practical purposes that the pmson accumulates in the system
and that when the last dose is ingested making up in all an
amount approximating to the fatal dose, the victim who may
not previously have seemed gravcl) Al will suddenly become
so, or actually die. This is a circumstance that the poisoner
fortunately cannot control. No toxic substance has an
exactly predictable effect, and it is impossible so to graduate
the doses as to allow for such eventualities. Symptoms of
this kind are not necessarily unnatural, but they should not
be disregarded if there is the faintest suspicion of poisoning.

The effects of antimony are very similar to those of arsenic,
but the fatal dose is greater. Five grains and ofttn more
constitute a fatal dose. In the affair of Chapman in 1903
three women with whom the prisoner lived died before sus-
picion was aroused.

After the third death the doctor refused to give a certificate
without a post-mortem as a result of which a large quantity
of antimony was discovered. The two other bodies were
then exhumed in which the poison was also found. The
bodies were in a remarkable state of preservation! Antimony
shares with arsenic the ability of dcﬁnying putrefaction. It
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will be noted that in these cases large doses of antimony were
administered, but that, despite this, certificates of death from
natural causes were given by medical men in perfectly good
faith.

Hydrocyanic (prussic) acid is onc of the most violent

isons known, and it is said that its discoverer, the chemist
Scheele, died from the effects of inhaling the vapour. It is
not now very commonly used by poisoners, although suicides
sometimes have recourse to potassium cyanide which is less
toxic, the fatal dose being about five grains. The most useful
antidote is cnergetic artificial respiration, and the inhalation
of ammonia. If the victim survives for two minutes there
1s hope of recovery, for in the case of prussic acid they may
be dead 1n as many scconds. In examples of death by
poisoning with hydrocyanic acid it is very often possible to
detect a smell of bitter almonds.

Alkaloidal poisons used 1o be greatly favoured by the
poisoner on account of the fact that they were not casy to
detect by chemical mecans. Dr. Lamson used aconitine to
potson his youthful brother-in-law. The method was 1in-
genious since in the first place no chemical test existed by
which this alkaloid coulg be detected, and secondly the
voung man was a paralytc. It is a characteristic of alka-
loidal poisons that they react rapidly upon the nervous
system. Dr. Lamson may have supposed that the sudden
death of his brother-in-law, if effected in this way, might be
put down to his paralytic condition. He was tried and con-
victed, but it was found extremely difficult to prove the
presences of aconitine in the body.

The most common alkaloidal poisons affect either the
cerebral or-spinal nervous system. In general, thosc that
affect the cerebral centres produce first a period of excite-
ment and exaltation followed by languor, sleep and coma.
The pupils arc contracted and the pulse weak, The coma
gradually increases, and the poisoned person ultimately dies
of asphyxia.

The anrmdote is the administration of potassium perman-
ganate, the usc of the stomach tube, and keeping the patient
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moving by gentle means to combat the drowsiness. In the
later stages artificial respiration, oxygen and very strong
coffec arc of great use. A careful watch must be kept for
a relapse.  The services of a doctor must be obtained as soon
as possible.  Morphine and atropine are examples of cere-
bral poisons. Strychnine is an example of an alkaloidal
poison which acts upon the spinal cord.  The symptoms
rescmble those of tetanus with which they have sometimes
-—notably 1n the case of Palmer—been confused.

A medical man can, however, always disunguish the
tetanic from the strychnine spasm.  There is first twitching
of the limbs followed by a violent convulsion in which the
body **arches.”  Breathing becomes increasingly difhcult,
and the face hvid. The muscles relax for a few minutes
and a further spasm follows. Death is finally due to
asphyxia, but the mind remains clear unuil death supervenes.
The antidote 1s the inhalation of chloroform and the use
of the stomach siphon containing tannic acid or potassium
permanganate.

Methods of the detection of poison, and estimation of its
amount, can only be undertaken by the expert. But the
information which the investigation officer can supply may
be of the greatest value. The expert mav not have seen
the body. and probably knows nothing of the collateral cir-
cumstances. It 1s for this reason that the symptoms in
connection with potsoning have been emphasized.  The
investigating officer mayv have seen them, or heard of them,
and may thus be able to form proxmonal conclusions of
some interest to the expert.  The ofhcer in charge of the
nvcet:mtmn should sausfv himsclf that the chemist is 1n
possession of the following details if they are known.

(1) The interval between taking the last food or drink and
(a) the first appcarance of the symptoms of poisoning and
(b) death (if this has occurred).

(2) The nature of the first symptoms.

(3) Whether any of the following symptoms were present,
and if so, which: — -

(2) Vomitting and purging.
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(b) Deep sleep.

(c) Tingling of the skin and throat.

(d) Convulsions or twitching of the muscles.

(¢) Delirium and clutching at imaginary objects.

(4) The naturc of any other symptoms noticed.

(5) Whether any other person partook of the suspected
food or drink, and whether they also suffered from
symptoms of poisoning.

These rcguLmom have statutory force in India and are
quotcd in Lvon’s Mcdical ]umprudcncc for India.

It is not always realized by the layman that the examina-
von of human remains, food, or other material for poison
1s a lengthy and complex process.  Relevant information
with even elementary knowledge behind it is of great assist-
ance, and is a striking example of the value of co-opcration
between the scientihe expert and the police ofheer.
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CRIMINAL PSYCHOLOGY AND DETECTION
(MURDER).

It is very difficult to realise to-day the fierceness of the
controversy waged between the pro- and antagonists of the
theory of the criminal type. Lombroso i1s dead and his
theory died with him. But it is some measure of the great-
ness of the man that, even if his theory were thoroughly
unsound, it has consciously or unconscmusly influenced
every criminalist and alieniest since his ttme.  The indirect
result of his work was that it drew attention to the problem
of the criminal himself. Of the period prior to Lombroso, it
Is quite accurate to obscrve that the criminal was not studied
at all. The crime committed was punished often with great
savagery; but it ncver scemed to occur to those concerned
with the penal system that the criminal might prove to be a
more fruitful study than the crime. This was quite
definitcly Lombroso’s position cven if this aspect of his work
was implied rather than expressed.

Whether this debt to Cesare Lombroso is acknowledged
or not, it yct remains true that of recent years the question
of criminal psychology has been studied to a very consider-
able cxtent. The element of controversy which lltcrally rent
Europe in twain still survives even if it finds cxprcssxon in
rather a different form. The note of interrogation is still
very prominent. Is crime ultimately a matter for thg alienest
or the judge? Each time this qucstion is raised—and it is
raised very frcqucntly — the protagonists of each point of
view arc resurrecting the old controversy in a new and
perhaps more acute form. The real objection to Lombroso’s
theory of the criminal type was that 1t was fundamentally
wrong and fundamentally wrong-headed to suggest that the
criminal differed in some definable manner from the
ordinary human being. Stripped to its bare essgntials, this
was the ultimate matter at issue.
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It is one which remains unsolved to this day, and is one
of first-rate importance, not only to the judge, but to the
police officer.  Psychology is an affair of everyday lifc, and
those who are most successful make use of it every day,
even if they cannot scientifically define its princiﬂlcs. In
social and business contracts we rely to a much greater
extent than we realise upon an understanding of the minds
of those with whom we deal, and a failure to interpret the
minds of other people is a very serious drawback. This 1s
clearly applicable to the detection of crime. Those who arc
engaged in it are bound to acquire cither by experience,
training, or both, some knowledge of the psychology of the
criminal. The extent of this knowledge and the ability to
apply it to the particular casc may frequently make all the
diffcrence between success and failure.

Even fundamental theory must not be left out of con-
sideration. It is a matter of no little importance from a prac-
tical point of view to decide if crime is a definite abnor-
mality, or if it is associated with the normal mind. The
behaviour of the nsane can be predicted more or less, pro-
vided always that no attempt is made to apply the normal
criterion.  Similarly, if it is true that criminality is abnormal,
it is quitc clear that those who endeavour to deal with it as
if the criminal act were one of a normal person who has
gonc wrong, will find themsclves in difficulties. There are
many circumstances in which the detective will have to put
himself in the criminal’s place if he is to understand the
crime, the motive, and the precautions the author is likel
to take 4o escape detection. He will be unable to do this if
he understands nothing of criminal psychology.

The problem is an immenscly complicated one which the
Ercscnt writer has discussed clsewhere.* It must suffice

ere to remark that there is a good deal to be said for the
view that criminality is a psychological condition, and that
its study from the standpoint of abnormal psychology is one
which has to be taken into consideration.
__Many ferms of criminality are unquestionably patho-
* Genius and Criminal: A Stady in Rebellion.
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logical. It is generally assumed that a wealthy person who
commits some petty theft is a kleptomaniac. In the majority
of cases the conclusion is perfectly justifiable. Petty theft in
children is also often pathological, and the Freudian School
traces crimes of this kind to sexual repressions. The New
Psychology is not universally accepted, but whether we agree
with its conclusions or not, some psychological theory is
necessary to explain certain kinds of crime to which no
reasonable motive can be assigned.

There 1s a type of murderer to whom the same reasoning
applies. Those who have studied the case af Anna Maria
Schonleben, which has been so fully discussed by the
eminent jurist, Feuerbach, will find it extremely difficult to
reconcile this female poisoner’s behaviour with that of a
criminal who murders or robs to satisfy some material need.
Schonleben seems to have administered poison to at least
cif_’hty people, in many cases with no assignable motive at
all.  Helene Jegado, whose crimes were committed in France
a few years later, slew her victims with poison for no better
recason than the apparent love of administering it. A yet
more extraordinary example is that of the Swiss nurse, Marie
Jeanneret.  This woman was highly educated and intell-
gent.  She was a most efhcient nurse,  Jeanneret was tried
for poisoning her patients with atropine and was convicted.
No motive for these crimes was ever suggested by the prose-
cution. It was proved, on the contrary, that from a material

oint of view she had been the loser as a result of some if

not all of the deaths. These three women, who all differed
in intellectual calibre, emotional sensibility, and sogial posi-
tion, all joined issue in their love of poison, sus generis.
But none was insane in any formal sense. Jegado, a French

asant, was stupid and cunning. Schonleben was of aver-
age intelligence. Jeanneret's education and intelligence was
of a high standard. She was a devoted nurse with a sym-
pathetic personality. It does scem necessary with such
examples before us to postulate some kind of moral
imbecility or instinctive criminality, even if these expressions
are out of date as belonging to the periods of Lombroso and

Ferri.
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By way of recent cxampl_cs, Peter Kiirten, ic Dusseldorf
ripper, provides an illustration comparz_lblc with thc'prcccd-
ing instances. England also produced its Jack the Ripper as
a type of the instinctive murderer.

Yet more recently occurred the affair of the murder of a
litde girl by James Faraday Salvage. Sexual perverts are
generally dangerous, but in this case no attempt was appar-
ently made by the accused to violate the girl.  He mercely
mc'tlhcr, enticed her to his room, and there committed the
murder.  Even the motive of the ordinary type of sexual
pervert seems to have been absent in this example.

It 1s very casy to sce the bearing of cases of this kind upon
the qucstibn of detection, and indeed the history of the
ultimate discovery of the crimes themsclves potnts the moral.
Schonleben pniu'mcd some cighty people, three of whom
died as a result before she was arrested. An investigation of
Jegado's istory revealed the fact that there hud_l)ccn several
previous deaths for which she was almost certainly respons-
ible.  Jack the Ripper and Peter Kurten terrorized their
native towns for months.  The reason 1s obvious.  No key
to the author of the crime 1s supplied by the crime itsclf.
The hmitations suffered by those who consider only the
cnme and not the criminal could hardly be more tellingly
Hlustrated.

Even those instances of more straightforward criminality
scem to supply evidence as to the abnormal workings of the
criminal mind.  This is to approach an aspect of the ques-
ton which cannot fail to be remarked by all students of
criminology.

On Junc®ist, 1887, Dr. Cross, a2 medical practitioner of
Cork, murdered his wife by administering arsenic and
strychnine.  Using his medical knowledge, he carried out
his purpose with great skill, and he deceived two medical
colleagues who gave a certificate of death from natural
causes. There was a definite motive for the murder in this
casc. Dr. €ross had fallen in love with a girl, Miss Skinner,
who had been engaged as governess. The doctor showed
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subtlety in the matter of the murder, and adroitness in the
manner in which he won the affections of the girl.

But a weck after the death of his wife he married Miss
Skinner in London, and returned with her at once to his
own home. Suspicion was aroused as a result of this con-
duct, an enquiry was held and the body of Mrs. Cross was
cxhumed. ‘The poisonous material was discovered, and Dr.
Cross was tried tor murder, convicted, and cxccuted.

It 1s extremely difficult to square this behaviour with that
fof a completely normal individual.  Murder is a highly
dangcrous occupation, and when 1t 1s committed by those
who scem to bring their intelligence to bear upon the
problem of avoiding suspicion, do so successfully, but finally
make so clumsy a ship, we may justly consider that we arce
dcaling with a statc of mind which is not completely normal.
The casc of Dr. Cross is not cxceptional. Criminal records
of history abound with instances of the same kind.

This curious mixture of astuteness and folly is very com-
monly associated with the criminal mind. It has been
cxcellently summed up by Dr. A. Krauss: —

“The specialists say that criminals are more astute than
intelligent. But what is this astuteness® It is an instinc-
tive, innate faculty, which does not depend on real intelh-
gence and which 1s already found precociously perfected 1n
children, in the lowest savages, in women, and also in 1m-
beciles; although experience comes to its aid it is never
capable of artificial culture. It is essentially a faculty limited
to the consideration of concrete cases, and which 1s chieflv
concerned with the deception of others. The mental inertia
so often combined with this faculty i1s recognised in this,
that a criminal, in planning a crime, does not talculate all
the possible eventualities, and immediately after the success
of his action he loses all caution, as if the energy of his mind
directed to the project and its exccution were exhausted at
one stroke. Beside this instinctive faculty, intelligence 1s a
faculty of infinite varicty which matures slowly and
gradually affects language and questions of abstract culture.
It needs to be cultivated with diligence, and with the help
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of a happy organisation of the ncrvous centres. It otten
happens late even in highly-gified men.” .

This was written in 1888 and much of it in the light of
modern psychologieg) theory is highly debatable. In the
main, however, the whole passage is interesting and sug-
gestive.  The last sentence expresses the view that a man
may not attain to real intelligence until comparatively late
in life, and thus implies that a criminal might be highly
gifted but remain, as it werc, adolescent in the direction of
the inteliectual faculues.

There is a good case for suggesting this as the crux of the

whole matter.  There 1s an element of the ¢hild in the

criminal, both intellectually and emotionally, a2 fact nat
Without some Tmportance for those engaged in the-deteg-
tign of crime.

Perhaps one of the most striking modern instances of the
combination of well-developed mentality with immaturity of
what, for want of a better term, might be described as
judgment, is to be found in the case of J. D. N. Potts, who
murdered his tutor, A. F. R. Wollaston and Detective-Ser-
geant H. S, Willis, on June 3rd, 1930. He shot his two
victims with an automatic pustol and afterwards committed
suictide with the same weapon.

Potts was an undergraduate at Cambridge, nincteen years
of age, and an cxceptionally brilliant student. He wras,
however, of a very restless disposition, and openly expressed
a wish to takec to a life of crime. He was concerned with
another in issuing a cheque knowing that it would not be
honouftd, and it was apparently as a result of the enquiry
that the tragedy occurred.

In this” example, also, we are confronted with the
abnormal. The desire for a criminal career was in this case
a matter of deliberate choice.  Potts was further very egotis-
tical, given to extravagance and peculiarity in dress, and was
most unreliable in the statements he made. ‘This is another
instance not easily explicable, cxcept on the assumption of
a criminal habit of mind. g

The fact that the crime in this particular case was
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committed quitc openly docs nothing to weaken the
argument regarding the importance of the relation between
psychology and dctection. In all cases of murder where
there is any doubt as to the identity of the criminal the
difficulties are always greater than in the more common
types of cnime. In most of the examples considered, the
guilty persons had not been in the hands of the police before
and were not, therefore, criminals in the legal sense. It is
impossible in such cases to employ the method of reasoning
often sausfactorily applied to the investigation of, for
cxample, a burglary.  An cxamination of the scene of the
crime suggests that it has been committed by A, B, or C.
A is 1n prison, B is abroad, and the chances are, thercfore,
that it is C, who is at large. C is apprchended and interro-
gated, and with the presumptive evidence before them the
police know how to procced.

It is quite another question when the police have to deal
with a cultivated and perhaps highly intelligent person
suspected of murder. It 1s necessary in such cases to under-
stand something of the individual's psychology in order to
be able to arrive at the truth. It is one thing to suspect and
quite another to prove.

From the examples quoted it seems quite legitimate to
agrec with Dr. Krauss that the criminal mind, however
astute, cssentially lacks an element commonly assoctated
with non-criminal people. There 1s a lack of maturity which
is probably due to the failure of the criminal individual to
adjust himself to the restrictions which society imposes upon
us. Maturity is, after all, the lesson men learn by living in
harmony with thcchlvcs and with their neighbour. The
crimtnal man is anti-social in the sense that, like the child,
his own wishes and desires are not subordinated to the
dictates of society. The question of intelligence, as such,
hardly arises.

This has to be taken into consideration when dealing with
the criminal. He may be astute and even highly intelligent,
but he is socially stupid, that is to say that he does not, or
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will not trouble to understand another point of view. Itis for
this reason that the criminal betrays himself as did Dr. Cross.

The Dougal case is another illustration.  After murdering
Miss Holland with whom he had been living, the murderer
showed the greatest ingenuity in disposing of the bod(;v. He
buried the remains in a hole which he cut in the side of a
ditch, and after the body had been disposed in 1t he filled
up the niche with blackl)crr\ brambles. The ditch itself
was then hlled up. But Dougal s behaviour after the murder
was very indiscrect. He did not destroy Miss Holland’s
clothing, and he was seen to open letters which came from
her.  His love affairs, nbsolutcr} untempered bv (hscrctmn,
gave rise to rumours which ultimately resulted in suspicions
hun;, arouscd. It 15 quite lﬂlp()SSll)]L 1o rcu)nn{ this
mixture of cunning and stupidity.

These are considerations which the investigating ofhicer
will do well to bear in mind. It scems to make very little
difference if the criminal 1s educated or not; there scems
generally to be this failure to appreciate the kind of action
which will direct suspicion. The crime may be carcfully
planned and exccuted, but as soon as it 1s done, caution
scems to be thrown to the winds; or rather there is a
complete fulure to appreciate the necessity of p].mnmg for
the future as well as for the present, and of covering up of
small 1tems of evidence likely to be damaging.

Up to this point we have concentrated upon the murderer
for the reason that he is the best illustration of the criminal
psychobgy. The murderer is not necessarily a professional
ciminal at all. The mouve of gain, therefore, in the
ordinary sénse does not in many cases complicate the study
of his psychological makc-up. That upon which we must
again 1nsist is the anti-social nature, not only of his acts but
of his mind. By anti-social is meant a habit of mind which
definitely separates the criminal from the ordinary social
unit. There is not necessarily any conscious antagonism,
but there®is a maladjustment to the social environment
which may cause the criminal man to scek a remedy for his
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grievance, whether it be real or imaginary, in violence and
murder rather than by the social method of legal redress.

But in some cases there 1s conscious social hatred. Peter
Kirten said that he wished to be revenged upon society.
]ack the Ripper wrote notes to the police, as did Kiirten,
giving notice of the crimes that he intended to commit.
There 1s here quite obviously a desire to defy society, and
an irresistible impulse to nisk everything to satisfy that
desire.

From the point of view of detection these points are
worth noting for two reasons. In the first place, this desire
to glorify the crime and defy the police are matters to
concentrate upon since they may provide a clue where others
are lacking. The criminal may and probably will, even if
he has not dehed the police directly, have boasted of his
crime to some other person or at least hinted at 1t. 1t 1s
not by any means casy to obtain cvidence of this sort, but
if the right sources of information can be found and tapped,
the apprchension of the criminal may quickly follow.

The second point is of equal importance. It cannot fail
to be remarked as extraordinary that such crimes as those
of Jack the Ripper and of Peter Kirten were not brought
home almost at once. And, in fact, although the identty
of Jack the Ripper is supposed to have been known, this
occurred too late to bring him to justice. The murders were
committed in circumstances in which it would scem almost
impossible that the authors could escape for very long, and
yet in spite of this they escaped detection for many months.

It seems that we must seck the explanation in tht moral
perversion of the criminals. The crimes were committed in
cool blood from a desire to satisfy some impulse alien to the
normal man. The conduct of the murderer after the crime
is not thus such as will excite remark or arouse suspicion.
There may be very great difhiculty, in fact, in bringing the
crime or crimes home even when suspicion is directed to
a particular individual.

It is not at all easy to decide how far the inVestigating
officer alone can deal with such cases, which are not so
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uncommon as not to merit serious attention. The assist-
ance of the professional psychologist might in some
instances be of use. A study of the details of the crime
jtself may suggest to him the psychological motive which
prompted 1it, and his co-operation in the interrogation of a
suspect of this class may be of assistance also.

The psychological aspect of the more commonplace type
of murder shows a definite afhnity with these examples.
There 1s undoubtedly a considerable amount of truth in the
notion that the murderer often returns to the scene of his
crime.  The explanation s probably to be found in the
characteristic of bravado. This is directly traceable to the
criminal’s contempt for the machinery of law and order.
He imagines that he is the exception, and that his crime has
been too well planned for detection to be possible.  Lack of
caution after the event is a2 common feature of all murders
not immediately traceable to a particular individual.  From
the point of view of detection it is probably the most useful
allv of the police.

In this connection it is well to consider the function of
the newspapers, and the reports made by them relating to
crime. It is well recognised and obvious that the newspaper
can be of very great assistance to the police, or on the
contrary 1t mav considerably impede an investigation. The
last thing which 1t 1s desirable to do is to remind the un-
detected eriminal of his danger. His lack of caution, his
contempt for the police may be the very means of running
him to carth. The newspaper report which asserts or
imphe# that suspicion is directed to a certain quarter may
seriously embarrass the detective.  In many cases it is desir-
able to give the reverse impression. It 1s remarkable that
despite the evidence of experience the rudimentary criminal
intelligence will often be deccived by a manocuvre of this
kind, and ovcrconfidently give the police just that informa-
tion which is essential to their case. The advice of Hans
Gross in this regard is sound : —

" We do not desire by any means to advise the Investiga-
ting Officer to give the papers inaccurate information in
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order to baffle the unknown criminal or inspire his accom-
plices with confidence, etc. But it is not necessary to tell all
that one knows or all that one suspects, or, if one wishes to
tell it, the propitous moment must be awaited. The
manner in which what may be told should be told is not,
speaking generally, easy to indicate, and it is not even easy
to cxpress it in a particular case; but it is possible to find
the correct method by taking into account all the ctrcum-
stances accompanying the crime. The best way to proceed
will be for the Investigating Officer to himself write out
the note for the paper without long hesitation or reflection,
and then consider the consequences which it will have from
the point of view of the author of the crime in the event
of his reading it,* the same applying to the accomplices,
witnesscs, ctc., 1f they come to know of 1t.”

It is not difhcult to grasp the connection between this
and the psychoiogy of the criminal. The object is to cause
the author of the crime to give himself away, and the
circumstances of the case will determine the method to be
adopted. The type of murderer, for example, who commu-
nicates with the Press and the police ought to be encouraged
to do so, since it i1s obvious that the letters themselves may,
before long, provide a vital clue. A hint that the police are
puzzled and have come to a dead end in their investigations
will probably stimulate the murderer’s pathological vanity.
Sooner or later, he will go too far.

The practical application of psychology to the detection of
crime must remain for the subsequent chapter, but it will
be well to consider the ground covered and if possible to
draw somc general conclusions.

The examples quoted, if unusual, are typical. They seem
to suggest that the psychology of murder, at any rate, pre-
supposcs some kind of abnormality. This is, on the whole,
borne out by the behaviour of the criminals. In the most
extreme cases it is quite clear that a powerful neurosis 1s at
work; and the same symptoms less strongly accentuated
seem to be present in the more ordinary cases. *Neuroses

* The italics are mine.
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differ in cause and in effect, but those with which we have
been concerned all turn upon the conflict of the individual
man with his environment. The criminal 1s in conflict with
his environment and the crime of violence in particular is,
as it were, a symbol of that conflict.

The criminal, like the insane person, is capablc of great
ingenuity and cunning, but not of the patience and fore-
sight that is associated with the normal intelligence. His
Ecycholog} resembles that of the child which, while it may

tmaginative and brilliant, never quite operates on the
same planc as that of the adult.

To attribute to the individual qualities and characteristics
which they do not in fact posscss makes it impossiblc to
predict what the individual will do in any given circum-
stances. It is thus not of very much use in considering a
crime, its motives, the probable movements of the author,
the means he will adopt to escape detection, for the detective
to consider what he would have done in the circumstances.
He must understand the criminal point of view besides
attempting in other ways to put himself in the criminal’s
place.

It is by no means casy to do this.  Despite much research,
we are very far from havm;., reached the final solution of
the problem of the criminal mind. But it is legitimate to
suggest that the evidence goes to show that it differs from
that of the ordinary man or woman. A study both in theory
and practice of the problem is quite cssential to the police
officer. The mere study of the psychology of a mysterious
crime x\:ll not sufhce to solve it, but without an under-
standing of its psychological aspect it is not too much to say
that it wquld be difficult or umpossible to deal with the
suspect at all.  That 1s the fact which has to be understood
before we dismiss criminal psychology as being of merely
academic interest.
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CRIMINAL PSYCHOLOGY AND DETECTION
(THE RECONSTRUCTION OF THE CRIME).

The term reconstruction of the crime is a perfectly legin-
mate one which, however, i1s greatly in need of exact
definition.  The phrase is very loosely used and this
inexactness has had a profound effect upon the practical
study of this problem. The reconstruction may be, and very
often is, a valuable part of an investigation; but if the prin-
ciples are not clear<ut, its employment may do more harm
than good and lead to serious mustakes.

In order to examine the matter thoroughly, two questions
have to be borne in mind which may be considered in their
chronological order. There is first the historical aspect,
and without a careful consideration of this it is very digcult
to understand the meaning of reconstruction at all.  Arising
out of this is the second point that, as ume has advanced
the problem has developed in two distinct though related
connections.

It will be well to consider this point preliminarily. There
arc two mecanings to the word reconstruction as it relates
to criminal investigation, a literal meaning and one which
is less direct.  This fact is very significant because as a
result of this the word stands for two types of technique
which may be used separately or in conjunction. Curiously
enough, the one which depends upon, and makes the most
direct appeal to, psychology is the older method. It was
founded, perhaps, upon unsound {)rcmiscs, and upon a very
rudimentary knowledge of psychology as we understand the
term, but these were fundamentally sound enough to causc
a modern technique to be built upon them.

The consideration of an actual case will be the best method
of prefacing the historical aspect.

In 1654 Major Strangwayes was arrested for the murder
of a Mr. Fussel, whom it was alleged he had shot with a
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carbine from the Strand while his victim had been sitting
at the window of his room, which was by Temple Bar,
Jooking over the Strand. By rcason of an excellent picce of
detective work, it was quickly suspected that the carbine
had been in the possession of Major Strangwayes on the day
of the outrage. This is the rudimentary beginning of onc
kind of reconstruction. It is the literal interpretation, an
endeavour by the collection of evidence to reconstruct the
probable order of the events. But the importance for us
at the moment 1s not the reconstruction itsclf, but the use
which was made of it. The suspect was taxed with the
presumptive evidence of his possession of the weapon at a
material time. He expressed amazement that this fact had
been discovered, and admitted having been in possession
of the carbine. This is an elementary 1nstance, but it estab-
lishes the principle of the psychological implications of
reconstruction.  Major  Strangwayes was  surprised  into
confession, and sccondly, conclusions were drawn from his
nervous demeanour and embarrassment which were assumed
to be due to guilty knowledge. The most significant point
is that the investigation had not proved that the carbine had
been in the possession of the suspect.  They acted upon a
strong presumption which they hoped to confirm by obser-

vation of the psychological reaction produced by it upon the
subject.

Having advanced so far, those in charge of the cnquiry
procceded to another test.  Major Strangwayes was taken
into the presence of the dead body where it lay in the
mortuary. He was ordered to take hold of the hand.
Another factor is here introduced which illustrates this
example as being a very curious mixture of sound procedure
and superstitious practice. It was believed at that time that
if a murderer touched the body of his victim after death
the wounds bled afresh. There does not scem to be much
doubt that the traditional procedure was followed with this
superstitious belief in mind.  The result, however, was nega-
tve, a fagt which introduced us to the most interesting
consideration of all. Despite the fact that the wounds did
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not bleed, Major Strangwayes was committed for trial.
This indicates quite clearly that, although such tests were
cmployed in the ordinary routine, their efficiency was
greatly doubted. But on the other hand, when in the pres-
ence of the corpse the suspected man had shown signs of
great cmotional disturbance. It was this which finally
caused the investigators to decide that a case could be
sustained against him.

We have here in embryo one aspect of the modern theory
of the reconstruction of the crime. Expressed in modern
psychological terms, a procedure of this kind relies upon
the theory that if an individual has an incident recalled to
his conscious mind which he has tried to forget, or which he
actually has forgotten, the memory will be accompanied
by strong emotional disturbance. This will vary in intensity
more or less directly as the efforts which have been made
to dismiss the matter from the mind. Relief from emotional
tension will, however, inevitably be sought in acknowledge-
ment. The therapeutic aspect of the modern technique of
psycho-analysis relies upon just such a consideration.

Psychological principles of this kind were not understood
in the 17th century. It was the judicial view that the
soundest evidence against an accused person was his confes-
sion, and it was assumcd as a matter of certain fact that
the confession was necessarily true.  All legitimate means,
and gencrally means which were not legitimate also, were
employed to induce him to confess.

This does not affect the psychological principles, however
crudely conceived, upon which this practice was based.
There is a sense in which these early methods have a definite
touch with modern means used to induce a suspected person
to confess. The difference is apparent when considerations
arise as to what constitutes legitimate methods to induce
confession, and as to the value to be placed as evidence upon
the confession if it is made. This is of very great practical
importance for the modern technique of criminal investiga-
tion. If an accused person makes an admission or a
confession, it obviously cannot be ignored. The problem
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which remains is simply this: Are the police entitled to
employ mcans. however indirect, to induce a confession; 1s
such a confession voluntary, and how far is it legitimate to
make use of it as evidence?

It mav as well be said at once that if the term “ voluntary
confession ” means that the suspected person must not be
induced to confess at all, but on the contrary must be dis-
couraged frem doing so, the pohee are deprived at once of
a valuable means of asasting them to arrive at the truth.
Since the report artsing out of the Savage case in England,
1t has been sugoested, and not without some grounds, that
the English police are in this position. A suspected person
must not be induced to make a statement: tf he does, he
must write 1t entrely in s own words, and the police
officer mav not interrogate him.

In America the conditions are not at all the same. 1t 1s
the practice of the police i certain cases to drive the suspect
i a motor car and discuss the crime with him, either upon
the seene of the crime itscdf or when the car is being driven
past 1L Tt is clamed by Carey and others that in these
arcumstances confessions are often volunteered without any
pressure othor than that supplied by the conditions of time
and place. Practices of this kind may be, and probably are,
open to abase, but 1t s dithicult to see what objection can be
rased to them in theory.  In practice it lays the police open
to the manufactured charge when an accused person s
apprchended partly on the evidence of his own alleged
statemept of extorting confesston more or less with
menaces.  This, as 1s well known, 1s a2 common cnough
fecature of ¢riminal trials.

In manv Continental countries the procedure is carried a
step further than this. The two methods of reconstruction
are applied together.  The police in the first reconstruct the
crime from the available evidence at their disposal.  The
accused person is then conducted to the scene of the affair
and the whole scene is re-cnacted before him in the exact
manner in which it is supposed to have occurred. By those
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who use this method it is claimed that it will induce con-
fession when all other means have failed.

Leaving aside the question of justification for a moment,
it will now be obvious that these modern methods of recon-
struction have quite definitely a link with the past. The
actual conncction between past and present might be sought
in an anccdote recounted by Carey concerning the famous
High Constable Jacob Hays. It was Havs’ method to recon-
struct in cases of murder by taking the suspect into a
darkened room in which the body lav covered by a shect.
At a given moment the blinds were suddenly drawn up and
the body uncovered. In a specific instance a murderer named
Johnson was made to confess by this means.  Johnson 1s said
to have admitted that he could not lic when Hays' eyes
were upon him.  Hays was a contemporary of the famous
Vidocq.

In any case, the traditional motive 1s reproduced in these
modern examples.  The emphasis is quite clearly upon the
utility of the confession itself, which 1s regarded as being
evidence of the first class. Dewviation from the traditional
methods is to be noticed in the more subtle and less brutal
methods of extracting confession. It must be borne in mind
that in the 17th and even in the 18th century the law did not
scruple to usc physical torture.

It scems very difficult to rule out these methods as un]ucnh-
able. After all, it is the duty of the police to detect crime.
and unnecessary obstacles ought not to be thrown in their

way which arc likely to hinder the course of justice. The
objection to a return to older and morc barbarous methods
clothed in the new dress of the * third degree ™ is that an
accused person mishandled in this way may weld confess to
a crime which in fact he has not committed. That in itself
is a final condemnation of the abuse of such a technique as
we have described.  But there is no very satisfactory evidence
that in any civilised country the police abuse their powers
save in cxceptional cases. It is ccrtalnly unreasonable to
blame the pollcc for a failure to detect crime whkilst at the
same time certain facilities are forbidden them which may

be essential to the prosecution of certain kinds of enquiry.
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Nor does it scem reasonable to suggest that because the
accused person has been induced to confess by these unaggres-
sive means that the very fact that there has been inducement
shows that the confession has not been voluntary.,

The next consideration of equal practical importance is
much more complex. Is the confession valid evidence in all
cases? Is it psychologically true in all instances that in a
given sct of circumstances a given individual when making
a confession is certainly telling the truth?

The answer is in the ncgative.  This is largely because
psychological theory and technique are not exact in the sense
that are the theory and technique of the physical sciences.
There is no satisfactory evidence that the psychologist has yet
arnived at the point of devising a m(‘lhmi by which an indi-
vidual can be induced to tell the truth as an inevitable con-
scquence of the situation created by the psychologist. 1t is
quite impossible to predict the future of psychological
mcthods 1n this direction; but it can be asserted quite
definitely that no exact method has yet been evolved.

This 1s not to say that the psychological theory behind the
recnactment of the crime in the presence of the accused is
unsound or uscless. The only danger is in the assumption
that 1t 1s infallible. Common sense, coming to our assist-
ance, convinces us that in the large majority of cases an indi-
vidual, except under duress of torture physical or mental,
does not confess to a crime he has not commuitted. Civilised
yustice demands that no sort of duress shall be applied, but
it is to proceed too far in the other dircction to suggest that
the inderect inducement of the methods described 1s unfair
and barbarous.

Of their atlity there i1s no doubt, but it will be evident that
the psychological principles have to be understood before
they can be applied in all cases with safety.  The most in-
teresting aspect of the reconstruction is that it is a safcguard.
It the police know enough to reconstruct the crime from
circumstantial indications, it is clear that there is already
strong suspicton ameunting in some cascs to a moral cer-
tainty. The confession will then mercly rank as a supple-

163



mentary picce of evidence which will confirm the suspicion,
but not decide the ssue. It is on the other hand psycho-
logically sound to maintain that if the police are mistaken
in their reconstruction, or in the alternative, if the suspect
who is witness of it was not concerned in the crime, even if
the reconstruction 1s in other respects accurate, he will not
rcact to 1t in any suspicious manner, assuming that his
psychological condition is normal.

It is, of course, in the abnormal cxamples that a great
responsibility devolves upon the police.  In crime there are a
number of border-line cases who will not react normally to
inducements of this kind. Pathological cases of murder are
an example.  There is, for example, still doubt as to whether
Pcter Kurten had in fact committed all the crimes to which
he confessed.  Examples are rare, but not entirely excep-
tional, where hysterical or pathological subjects will confess
to a erime with which they have not been in any way con-
cerned. If reliance were placed upon a reconstruction and
a confesston resulting from it, a scrious miscarriage of justice
might result.

In this connection the safeguards associated with modern
practice are in great contrast with the ancient methods. Three
hundred years ago the confession was considered first as the
most important ¢lement; to-day the confession arises as the
result of the accumulation of facts with which it will, in all
cases, have to be compared before its value as evidence can
be decided. If it agrees essentially with the collateral cir-
cumstances, it may be vitally important confirmatory
evidence: if it does not, the confession itself may cstablish
the innocence of a suspected person more eloquently than
could a thousand denials. .

But therc are some cases in which the experience of the
medical and psychological expert will be necessary. In in-
stances where the subject actually suffers from declusions
regarding the commission of a crime, or if he belongs to that
pathological type who find satisfaction in the attention drawn
to them by a sensational confession, expert asswstance will
often be necessary. The account may be circumstantial, the
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raconteur may appear perfectly sincere and normal.
Curiously enough, however, even in these cases, it has been
shown that if there has been an accurate reconstruction, such
a spectator of it will often reveal his innocence as flagrantly
as the real culprit might demonstrate hus guilt.  An expert,
however, may be required to interpret the results.

In considering, however, the pathological example, a
reconstruction may be of great value in another connection.
It 1s a fact which has often been remarked as extraordinary
that the " ripper 7 types of murder—in spite of the openness
with which thev are committed —scem to give the investiga-
tors a great deal of trouble.  We have previously suggested
that there 15 a cause for this. The author 1s not really aware
of the nature and quality of his act. He feels neither terror
at the thought of detection nor remorse. In fine, his nerve
holds and he makes his escape as of nothing had happened.
It 1s well known how such sangfroid assists certain types of
thicves.

But 1t has been suggested, and it is perfectly true, that this
tvpe of criminal often possesses a double personality and is
veritably in the psvchological sense a Dr. Jekvl and Mr. Hyde.
The dentity of Jack the Ripper was never certainly known,
Chapman has been suggested as the author of these outrages
and an insane medical man. The writer was, however, once
informed by 4 journahst who had been a London reporter
who had dealt with the ncwspaper accounts of the investiga-
tion that an old man well known where he lived for his
gentleness and peaceable nature was once under strong sus-
picion.e It was suggested that he committed these atrocitics
and unmediately afterwards forgot all about them.

Even if ¢his were not true, it is not impossible. Modern
psychology has made a great contribution to our knowledge
of the mind by making it clear that impression and incidents
disagrccable to us are often repressed (forgotten) but remain
i the subconscious mind. A criminal of this type is not
likely to give himself away under ordinary interrogation; he
rcall}; hawno conscious knowledge of the crime.  But it is,
on the other hand, true that if it is possible to recall the
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repressed memory that it will be accompanied by indications
which will not leave any doubt as to their significance.

In cascs of this kind a reconstruction may be of great value,
but it docs not necessarily follow that this method will be
the right onc. When dealing with such cases, the opinions
of a psychologist is really required both at the commence-
ment of the enquiry and when suspected persons are to be
interrogated.

Taking all these considerations together, there is un-
doubtedly a casc for this application of reconstruction. An
example will presently be considered which illustrates its
uses 1n a striking way. There are circumstances in which it
would be extremely difficult to complete a case in which
some form of reconstruction was not used, and there is
cevidence that the police are hampered in their work where
restrictions in this direction are placed upon them.

There is another form of reconstruction which ought to
reccive attention. It s that in which a reconstruction is
carried out with the assistance of those who took part in the
original drama. The mecthod is commonly applied 1n
America. The intention 1s to recall to the minds of wit-
nesses who were present the sequence of events as they
occurrcd.  Psychologically this is extremely sound.  The
witness who may be uncertain when questioned undcr
ordinary conditions may be able to recall incidents when the
whole scene is re-enacted, and even identify individuals with
certainty when before he was in doubt.  This is to apply the
same principle as in the case of the accused person. It will
sometimes be more cffective in the case of witnesses who will
generally be destrous of giving an accurate account.

Finally, it will be well to consider one exampke of recon-
struction which took place more than sixty years ago, which
illustrates as eloquently as could any modern example the
practical value of this kind of reconstruction.

The Voirbo Case, which created such a sensation in Paris
at the time, is not interesting only on account of its sensa-
tional features. It is as good an example as any ef brilliant
and scientific detective work carried out by Macé, the detec-
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tive in charge of the case. The affair was one of the murder
and dismemberment, and the discovery of the remains was
not made untl long after the crime had been committed.

A very able reconstruction of the facts was made from
small beginnings and meagre and uncertain indications.
The wrappings found upon a part of the body suggested
that it might have been the work of a tiilor.  This was
afterwards confirmed. The only mistake made in the in-
vestigation was that of the medical expert. The surgeon who
tirst examined the remains at first asserted that they were
those of a woman. Search was accordingly made quite fruit-
lessly for some time, and in the wrong direction, to establish
identity.

When this mistake had been corrected, the investigation
praceeded slowly but with great accuracy.  The clothing was
traced and through it the identity of the victim was estab-
lished. His rooms were examined and it was found that he
had been robbed.  The apartment which Voirbo, a man who
had been associated with him, occupied was also carefully
cxamined.  Voirbo was ultimately arrested, but he made no
admisstons under interrogation and there was insufficient
evidence upon which to hold him. The detective, however,
had come to the conclusion that the murder and dismember-
ment had taken place in the room, which had a tiled floor.
So much time had elapsed since the murder that it yiclded
no cluc whatever; it was not even any longer occupicd by
the suspected man.

He was, however, taken to the supposed scene of the crime
and in his presence Macé poured a jug of water on the tiled
Aoor. The accused man, who up to then had shown no sign
of emotional disturbance, immediately went pale and made
cflorts Lo escape.

Macé had noted that the tiling in the floor was old and
uneven.  He had argued that if the body had been dis-
membered in that room there would have been a great
effusion of blood. Where it had formed pools on the uneven
floor, the blood might well have soaked through and re-
mained under the tiles. As soon as the water had fowed
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over the floor and the position of the pools had been noticed
it was mopped up andpthc tiles were removed at the appro-
priate points. Underneath was found brown coagulated
matter, which was subsequently shown to be blood. As a
result of this reconstruction, Voirbo confessed and was con-
victed upon trial.

No stronger case for reconstruction could be cited. The
two branches of the technique, the reconstruction of the facts
and their enactment in the presence of the accused person,
were both brought to bear upon this investigation with nice
judgment and consummate skill.  If no other practical illus-
tration could be cited -and this is onc of many—it would
alone justify the application of this method to criminal
mvestigation.
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CRIMINAL PSYCHOLOGY AND DETECTION.
(EVIDENCE.))

From the point of view of the investigating ofhicer who has
to deal with practical problems, applied psychology is more
important than are theorctical considerations.  Every scienti-
fic theory has to stand the test of experience.  Matters of
purely academic interest are not held in much esteem by
those engaged in the practical business of crime detection.
This in no way alters the fact that a scientific habit of mind
and point of view make all the difference. The Spaniards
have a proverb that ** Experience teaches even fools.”  The
saving clearly asserts that the intelligent human being does
not learn only by experience, but rather that from the
cvidence of one experimental fact a number of conclusions
can, and ought to be, drawn by the thinking individual all
of which are necessarily deducible from that fact.  Both
theoretical and practical learning are necessary.

Arthur Carey, the late Deputy Chief of The Homicide
Burcau of New York, has called one of the chapters in his
book of reminiscences, The Picture of a Thief. This expres-
ston originated with the then famous chief of the Central
Office, Thomas Byrnes. Carey thus describes Byrnes’ theory.

His first requirement was that a man should have * the
picture of a thief ”” well in mind, a sort of mental picture to
fit men and women of the criminal class. The name thicf, 1
might explain, is a generic term applied to all professional
criminals, of whatever degree or speciality.  Others who have
not attained the professional status arc just *“ wrong,” yet it
was Byrnes’ belief that, whether professionals or amateurs,
men who committed crime displayed the same characteris-
tics. He believed that a patrol man, if he were at all obser-
vant and had the knack, with a memory and ordinary deduc-
tive faculties to back him up, could get the “ picturc of a
thief ” while walking past. He might also, if he were
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interested in carrying the process further, get * the picture of
the crime.”

Carey proceeds to illustrate this principle by means of an
cxamplc taken from his own experience. He had visited a
certain hotel following complaints made to the management
that the rooms of certain guests had been robbed during
their abscnce.  He explains that he watched the suspect's
room from the only point of vantage which was available—
the lift at onc end of the corridor. He presently observed
a man moving silently and quickly along the passage, and
his face and carriage, according to the detective, fitted “ into
the picture.” His movements were suspicious, and he was
dressed 1n hcavy underwear, socks and a sweater.

Carcy ultimatcly actually witnessed him using what 1s
known in French as the pince monseigneur, a type of forceps
used to turn a key in a lock from the outside. When chal-
lenged, he had quickly scereted the suspicious instrument
under his clothing. He was, of course, arrested, and proved
to be a hotel thief who specialised in this type of crime.

This is a very clementary instance, but it does illustrate the
definite relation which exists between movement and posture
and the mental state to which movement and posture gives
rise. It demonstrates very forcibly the uses of minute obser-
vation. It is more than probable that an untrained observer
witnessing an incident of this kind would merely suppose
that the person they observed was one of those—common
enough in hotels—who will persist in walking about without
their dressing gowns.  1f the suspicious nature of the move-
ment and posture were overlooked, it is not improbable that
even the use of the forceps, if observed, might pass unsus-
pected.  There is a great deal to be said for this theory of
* the picture of the thief.”

But arising out of this is the much more important ques-
tion as to whether in fact there is any general relation between
posture and character. There is, after all, a great deal of
difference between the almost self-cvident proposition that a
man about to commit a crime will bahave in a. suspicious
manner, and the assumption that one accustomed to commit
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crime will incvitably show some indications of his evil pro-
pensity. It is, however, a more or less accepted fact that the
criminal can be recognised in this way, and it is one which
has very great importance for the jurist and the detective.

Despite Lavater’s impressive thesis—his works on physiog-
nomy is classical and can be read with profit even to—da¥‘—~it
is not at all an casy matter to interpret the emotions behind
facial expression. Still less is it possible definitely to connect
a particular facial and cranial formation with a particular
character. But it remains true, nevertheless, that there s a
relaton between facial expression and the mental and
emotional processes even if that relation 1s not completely
understood. It 1s possible, in short, to read a face, and thus
to make deductions from the demeanour and posture of a
witness.  This introduces us at once to the whole question
of the criminal as witness. It 1s a vital question, because
sooner or later in any investigation the suspected person and
those alleged to be accomplices will have to be interrogated,
and much may depend upon the information which can be
extracted from them, and the degree of rehance which can
be placed upon it.

In an article of this kind it would be out of place to discuss
opposing theories of criminal psychology. It is perhaps to go
too far to suggest that pathological lying is a necessary part
of the psychological make-up of the criminal, that he belongs
in plain language to that category of human beings who
cannot tell the truth except by accident. But 1t 1s of the first
importance to bear in mind that the very circumstances of
the case predispose to what might be described as instinctive

" lying. Consciously recognising, as he does, from the very
. beginning ehat lies arc a necessary complement of fraud, the
+ ¢criminal by mere habit will lose all appreciation of the truth,

and at last utter the falschood for the falsechood’s sake. At
this point modern psychology comes to our rescue. It has
been shown quite conclusively that lying in children always
anses out of fear. As often repeated, fear-stimulus may result
in pathological lyingebecause the child comes finally actually
to fantasy that which it wishes its interrogator to believe.
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The criminal is very much in this position. He is perpetually
under the influence of the fear-stimulus, so that—cven when
the truth is not prejudicial to him—he may still be unable to
tell it.  An example of this kind came under the present
writer’s notice quite recently. In this particular case the in-
dividual concerned stood quite dcﬁnitc?y to gain by making
an accurate statement. He seemed unable to appreciate the
fact evident enough to the ordinary mind, that the occasion
was one in which honesty was beyond all question the best
policy.  This is a cardinal point which every interrogator
must bear in mind; the pathological inaccuracy of most
criminal evidence. It seems not to be much affected by the
general intelligence or the educational standard of the
criminal witness.

It is interesting to consider at this point how far it is
possible to decide by close observation of the face and posture
whether or not a particular statement 1s true.  Those who
cannot or do not Jook their interrogator in the face are not
necessarily lying.  On the contrary, the wavering glance 1s
more often cvidence that the speaker is ashamed of the truth,
not of the consciousness of falschood.  The unnaturally
direct stare is very much more suspicious. There is a
psychological reason for this.  The speaker is making an
effort of will to convince, consciously or subconsciously, and
the direct glance is an index of it. But there is at the same
time a condition of tension and unease which may reveal itself
in the bodily posture. The fingers or the arms will move,
the legs or even the trunk. It 1s not sufficient to watch the
face to come to a conclusion regarding the reaction gf mind
upon body.

The reaction of the untruthful person to the discovery real
or supposed that the falsehood is known is also interesting.
A person who will quite unblushingly tell a lic and maintain
it in the face of incredulity, may entircly give himself away
when allusion is unexpectedly made to the matter. But direct
accusation is of no use. The interrogated person will hesitate,
and in that flash of hesitation build up his defegces. The
psychologically sound method is the failure in the interroga-
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tor to understand how the present statement can be recon-
ciled with the past onc. The suspect is thus not suddenly
alarmed into a denial; he rather casts about to discover how
the statements can be reconciled, He hesitates, but hesitates
too long, and so is confused and lost.

Because it is the obvious and often may appear to the
crniminal to be the only possible line of escape, the alibi 1s a
thing very commonly met with. We shall recall Sam Weller
senior’s INsistence upon 1t as necessary in the matter of Mr.
Pickwick’s case of breach of promise, a proof of the fact that
the novelist had obscrved that among the uneducated the
alib1 was regarded as a panacea for all evils, and a very present
help 1n all tumes of dithculty.

It may obviously be very difficult to test the truth of an
alibi; but it should be noted that if there 1s fairly strong
suspicton aganst an accused or suspected person, the very
appeal to an alibi mav be additional evidence against him.
Innocent persons will not appeal to 1t hastily, and sometimes
will not appeal to it at all, but will wait, as 1t were, for the
alibi to speak for 1tself.

A most interesting example of this is to be found in the
affair of Mary Ashford, who in 1818 was discovered in a
pond near some mills at Erdington, Birmingham. The case
1s onc of the most mysterious and extraordinary which has
ever been tried in England. It was never decided at the trial
whether the girl had fallen into the pond and been drowned,
had been deliberately pushed in, or, if alternatively, she had
committed suicide.

Bus the principle point of interest for us is that Abraham
Thornton, who was suspected and afterwards accused of her
murder, was interrogated.  The questioners began by in-
forming him that the girl’s dead body had been found. This
was in the forenvon of the day of the murder, the body
having been discovered at 6 a.m. Thornton expressed great
surprise, and said: ““1 was with her until four o'clock this
morning.” He later admitted that he had had sexual inter-
course wath her atesabout that time. Prima facie these state-
ments were extraordinarily damaging. Many other indica-
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tions scemed also to point inevitably in his direction; but it
was subsequently provcd beyond all doubt that Thornton
could not have becn in the girl’s company at the material
time.

This is an cxamplc of great significance in connection with
the tcchmquc of interrogation. The accused was in this case
certainly innocent, but he was ready to make an admission
which actually brought about his arrest. It was, in fact,
perhaps the strongest point in his case that he made no
endcavour at that time to produce an alibi, but, on the con-
trary, made an admission which for anything he knew
might have made it impossible for him to substantiate any
ahbi,

But whatever suspicions may be entertained regarding the
alibi, it may not always be possible to prove that it is false.
If the accused person has accomplices willing to co-operate
with him against their common cnemy, the police, the
matter may be very complicated.  This illustrates how closely
circumstantial evidence and that obtained by inquisition arc
interdependent and inter-related. Ultimately circumstantial
evidence has to be brought to the test of interrogation, and
the manner in which it 1s used in this connection may make
all the difference between success and failure.

It will now be obvious how necessary it 1s for the in-
vestigating ofhcer to make a thorough examination of all the
facts and endeavour to picce them together, so that he can
comparc the order of the events as they are described by the
accused or by witnesses with the reconstruction on the basis
of known facts. There are many circumstances in which no
false alibi can survive this test.  Irrefutable proof may estab-
lish that the interrogated person has not told the truth.

On the other hand, cven when there is not a great deal
of circumstantial evidence, the old proverb can be borne in
mind that a liar has to have a good memory. A manufac-
turcd alibi presupposcs the necessity of conspiracy between
two or more persons. Those who are interested in the con-
struction of the alibi are in a very diffigult positien. The
value of the alibi will increase directly as the number of
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independent witnesses who support it, but if there is con-
spiracy to deccive, the chances of a conflict of evidence will
increase with the number of people who are concerned in
the conspiracy. Hans Gross goes so far as to say that a
careful interrogation of all the witnesses scparately will
always show up the manufactured alibi for what it is.

But this is not always truc.  An illustration is to be found
in an affair of the murder of a young girl which took place
in England in the “eightes. A certain Nonconformist
minister was accused of the crime, and he actually stood his
trial.  The case aroused a great deal of public sympathy with
the accused, and a huge subscription list, to which the Prime
Mimster and many other prominent people subscribed,
resulted in the collection of a large sum of money which paid
the costs of the defence and a substantial amount in excess
which was handed to the minister after his release.

The defence was an alibi, which was successfully sus-
tained, and the accused was accordingly acquitted.  In the
light of some facts, however, which emerged later, there
seems to be no doubt that the alibi had been cleverly faked,
and that the accused was, in fact, guilty of the crime.
< Two constderations arise i this connection. In this
example there is some suggestion that if the crcumstantial
evidence had been scientifically interpreted, the alibe would
have been more closely scrutmzed. This s a practical illus-
tration of the importance of checking the evidence of wit-
nesses and the accused against the rest of the avalable
evidence, and making a ngorous examination of any dis-
crepaacies.

The second point is more complicated.  There arc
obviouslysgreater difficultics in interrogating the cducated
witness than in dealing with the ordinary criminal.  If the
accused has been in the hands of the police before the wit-
nesses he brings to substantiate his story will probably be
criminals themselves. In most cases it will not be impossible
to find out when they are lying. It is quite anothcr matter
when the accused és an educated man suspected of murder.
He is quicker witted, and has morc imagination. Further, if
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the defence is an alibi, those testifying will not be criminal
associates, but respectable people who either have been
genuinely deceived, or who have some very good reason for
shiclding the accused person.

As we have already indicated, criminal minds, whether
cducated or uncducated, seems to have certain things in
common which makes it possible to apply certain general
principles when dealing with them, but in the case of the
alibi, there will be, in the circumstances indicated, persons to
be interrogated who are not criminals, and who would
perhaps speak the truth if they could.

Here is a case for the application of everyday psychology;
an clementary understanding of such matters as observation
and memory.  The fact that two witnesses give different
accounts of the same event does not prove that one or both
of them are lying.  There may be varying degrees of acute-
ness and accuracy in observation.  Emotional stress may un-
consciously decetve.  There may even be pathological con-
ditions not casily recognised except by the expert which
make the witness’s tesumony unrchable.

Accuracy of memory arises out of acutencss of observation
or the results of it. We may entirely forget, or but vaguely
recall, an incident which has not at the time greatly im-
pressed our minds; while, on the other hand, it is important
to remember that one which has caused strong emotional
disturbance may have impressed quite a false picture upon
the memory. It is nccessary to accept with great caution
such a statement as “I shall never forget it as long as I
live” or “It is indelibly printed upon my memory.” Cer-
tainly there is in such cases something which wil} never be
forgotten, but it may be quite a false picture of what
happened in fact.

The famous experiment of Lipmann at Gottingen is an
excellent illustration.  He staged an incident in which a
clown suddenly entered a lecture theatre containing a large
audience during the psychology congress. The clewn was
pursued by a negro who caught and struggled with him. A
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fight ensued during which a pistol was fired. The clown
rosc and rushed from the room pursued by the negro.

The incident had been deliberately staged, but the spec-
tators imagined that it was genuine. They were askcc* by
the President to write a report on the grounds that their
evidence might be required at subsequent legal procecdings.

Forty reports were returned.  Six were approximately
accurate, but not entirely so.  Twenty-four contained gross
errors as to material fact. Ten were incorrect in all essen-
tials.

In connection with this example it 1s very important to
remember that the audience was composed of educated men
who as psychologists were accustomed to observe. The in-
cidents. after all, were not particularly complicated.  They
were, no doubt, **indeliblv imprinted upon the memory.™
And yet less than wwelve per cent. of those who reported
them did so with even approximate accuracy. The greater
majority were incorrect 1 many essentials and more than
twenty per cent. were incorrect n all.

The carcumstances were certainly unusual, and they pro-
vide a significant example of how ecmotional stress may affect
accuratc observation. It is not difhcult to se¢ how, after a
lapse of time, a further distortion of the mental image would
take place, so that even those observations which were
onginally correct would cease to be distinguishable as such.

Where a crime is concerned, this is exactly the kind of
situation which may arise. For the ordinary man the cir-
cumstances were obviously unusual and his account of them,
cven when he desires to tell the truth, more or less incorrect.

On the other hand, incidents may be forgotten because
they have ot made sufficient impression upon the memory.
It will very often happen that where an accused person
appeals to an alibi and to the evidence of other pcople in
support of it, the whole matter may turn upon the recalling
of unimportant incidents which will prove or disprove the
alibi. Where there is a question of doubt and the person
questioned is friendly with the accused, he will probably,
without wishing to deceive, give his friend the benefit of the
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doubt and pcrhaps subconsciously but quite sincerely become
an advocate in his favour.

There is again the qucstxon of what the individual
observes. In any given series of cvents the individual records
those which particularly interest him. By way of example
it is in general true that in 1denufying the clothing of a
person, the hatter will remember his hat, the tailor his
clothes, and the shoemaker his footwear.  Observation of
details of this kind are automatic and always unconscious.
This fact is one which is very useful to the mlcrrog.xtor for
there are circumstances . which it may L"C him a very
good idea as w0 which observations of the witness are lll\tl\
to be accurate and which may be doubtful,

The interrogation of the honest witness thus presents a
very much greater problem than that of the one who
d(lll\(rdl(l\ wishes to deceive. Given the necessary skill and
paticnce 1t s probably true, as Hans Gross has suggested,
that falschoods can be detected as such. Tt s quitc another
matter when the witness really believes that he 1s telling the
truth or1s genuinely unable to give an account of the events
as they occurred.

The success of the interrogation in such circumstances will
very  largely depend  upon  the extent to which  the
investigator has been able from other evidence to make a
provisional reconstruction of the affarr which he can use
judiciously to refresh the witness’s memorv, But a great deal
of caution 1s necessarv. It 18 very casv to suggest to the
person mtcrrog.xrul that things did e appen thus and thus,
and so to convince him concerning matters of whieh he s
reallv in doubt.  But theorencally the procedure as perfectly
sound. If 1t 1s possible to recall to the mind of @ witness an
incident of which the investigator is absolutely certain but
which the witness has forgotten, it may result in his being
able to recall a whole series of details which were associated
with this incident and which were forgotten merely because
the oniginal incident had been forgotten.  The ultimate
appeal is to facts. On a last analysis, sthe interrogator has
to make use of such facts in his possession as arc certainly
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true to detect the criminal, to confound the lying witness,
and to assist the honest onc.

To what extent the technique of the new psychology of
the school of Freud and Adler can assist in criminal investiga-
tion is too large a subject to discuss here.  As a matter of
fact, the new psychology has not been much apphied in this
direction and experimental data would no doubt be very
interesting from a practical point of view.  Allusion has
already been made to the fact that the reconstruction of the
crime as a means of inducing confession can be explained in
terms of modern psychological principles. There is no doubr
that an investigator who fully understoad  the modern
psycho-analvtic techmque might find 1t very uscful for the
purpaoscs nf mtu’m;_s wion. At the present mome nt, how-
ever, 1t s very doubtful 3f the prinaples are suthaently well
understood to make 1t justifiable 1o use these methods for the
detection of crime.

There 15 a further aspect of interrogation o which
allusion ought to be made in condluson. Up 10 now we
have dealt only with the accused and with witnesses who are
for all pracucal purposes normal. But occasions often arise
i which 1t mav be necessary to interrogate those who have
received wounds of some sort concerned with cnimes of
violence. In all cases of head wounds and sometimes as a
result of other injurics the evidence given by the injured per-
son may be extremely unrchable. Tt does not by anv means
always follow that the wounded man will show uny
incoherence or confusion of mind. This 1s not to sav that
a statcraent taken in such circumstances 15 uscless. It may
be that the information supphed 1s pcrfutlv accurate for 1t
1s not neceasarily true that a head mjury will confuse the
mcmory and the intelligence.  But 1n such 1nstances 1t 18
absolutely essential that a medical man should examine the
injured person and give his opinion as to whether or not any
reliance can be placed upon the statements he makes. There
are numerous examples of serious mistakes having arisen by
reason of rreglect of prccauuons in these circumstances. The
person attacked may give a completely circumstantial
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account of the whole incident and a minute description of
his assailant, all of which is subsequently proved to be in-
correct.  On the other hand, there may be a complete gap
in his memory of which he is entirely unaware so that gross
errors in the matter of time may arisc out of his evidence.
There are, of course, instances in which an old wound on
the head has permanently affected the injured person’s
mind, and according to Gross the invesugating ofhcer
should carefully obscrve the head of the person interrogated
for scars. Such old wounds may induce lapses of memory,
hits of depression, or sudden violence without there being
any of the usual sign< of mental disturbance.
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