
JOURNAL 
OF THE 

FRANKLIN INSTITUTE 
OF THE STATE OF PENNSYLVANIA. 

FOR T H E  PROMOTION OF T H E  M E C H A N I C  ARTS.  

VOL. C X X X V .  J U N E ,  I893. NO. 6 

THE Frankl in  Ins t i tu te  is not  responsible  for the  state.  
merits and opinions advanced  by  cont r ibutors  to the  Journal .  

THE S C I E N T I F I C  E X P E R T  IN F O R E N S I C  
P R O C E D U R E .  

By PROF. CHAS. F. HIMES, PH.D. 

[A lecture delivered before the Franklin Institute, February zo, z893.] 

The  lec turer  was  in t roduced  b y  the~ Secre ta ry  of the  
Ins t i tu te ,  and spoke as fo l lows:  

MEMBERS OF THE INSTITUTE, LADIES AND GENTLEMEN : 

The  posi t ion and charac ter  of the  represen ta t ive  of 
science in our  cour ts  of just ice,  a lways one of the  g rea tes t  
in teres t  to those  most  d i rect ly  affected, is acquir ing every  
day a more  general  in teres t  as the  enterpr ise  of the  daily 
newspapers  spreads  before  the  public,  often wi th  comment ,  
full repor ts  of trials, in which,  wi th  increasing f requency,  
he of ten has a conspicuous  part.  A few years  ago the 
appo in tmen t  of a commi t t ee  of the  Amer ican  Associa t ion  
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for the Advancement  of Science was suggested to consider 
the whole subject, but  no report appears among its pro- 
ceedings. Amon~ the announcements  of congresses at the 
coming Columbian Exposition, is one of Medical Jurists. 
As members of the medical profession were the first form- 
ally recognized as scientific experts by imperial decree, 
and as they have broken the way b~¢ the rulings and prece- 
dents established, for other classes of scientific experts, it 
may seem fitting that  they should continue to lead, but  in 
view of the growing importance and peculiar features of 
science in this regard, it is almost a mat ter  of regret  t ha t  
the subject for consideration of such a conference had not  
been made Forensic Science instead of Forensic Medicine, 
especially since the presence of experts o f  different nation- 
alities, and under  different systems of jurisprudence might  
have added much to the interest  and value of the delibera- 
tions. 

The more immediate  suggestion of the subject for the  
lecture of this evening is due to a lecture upon the same 
subject by an eminent  jurist  of the State to the students of 
the law school of the institution with which I happen to be 
connected. Whilst, with all the freedom of the lec ture  
platform, it abounded in instructive suggestions of the  
highest  practical utility, originating largely in his own, 
experience, and whilst it was courteous and even fair to the 
expert, it still had much of the coloring that  the opinions 
of most of his profession of the expert have, and which at  
times finds expression from the bench as well as from the  
bar, and finds its way into reports and text-books, anc~ 
which, in the case alluded to, seemed to make the burden  
of advice to the young lawyer- - to  watch carefully the: 
scientific expert. As illustrative of this coloring, the fol- 
lowing extracts have been collated from a great  mass,. 
not al together at random, but  as exhibiting different points 
of view, and the most salient points of animadversion upon 
the expert. They  will serve, in a measure, to direct the  
discussion of the subject. 

. 

In T a y l o r  on Ev idence  we find: "Perhaps  the tes t imony 
which least deserves credit with a jury  is that  of skilled 
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witnesses. It  is often surprising to see with what  facility, 
and to what  an exten, t their views can be made to corre- 
spond with the wishes or the interests of the parties who 
call them." " T h e y  do not, indeed, wilfully misrepresent  
what they think, but  their  judgment  becomes so warped by 
regarding the subject in one point of view, that, even when 
conscientiously disposed they are incapable of expressing a 
candid opinion. To adopt the opinion of Lord Campbell 
they come with such bias upon their minds to support the 
cause in which they are embarked, that  hardly any weight  
should be given to their  evidence." A judge in a patent  
case, in his charge to a jury, says : " I n  a case of this kind 
the opinions of witnesses who are experts are admitted, 
contrary to the general rule, which requires witnesses to 
testify only to facts. And I must  say, gentlemen, so far as 
my experience extends, that  it would be as well if not 
better that  t h e  opinions of such witnesses should be ex- 
cluded from the consideration of the jury." " T h e y  are 
selected on account of their ability to express a favorable 
opinion, which, there is great  reason to believe, is in many 
instances the result alone of employment,  and the bias 
arising out of it." In another charge to a jury we find: 
"" It must  be painfully evident to every practitioner, that  
these witnesses are generally adroit advocates of the theory  
upon which the party calling them relies. Even men o f  
the highest  character and integri ty are apt to be prejudicecl' 
in favor of the party by whom they are employed." As to. 
the effect of test imony of experts it is described, "as  oftem 
as skilful and effective in producing obscurity as in eluci- 
dating truth." Again, a judge off the bench, in the greater  
freedom of a lecture, remarks : "F rom the proposition that  
experts alone may give their  opinions upon the witness 
stand, that these opinions are admit ted as such, and that  
the expert is to form and express his private conclusion. 
upon the fac t s  which the jury is summoned to try, f rom 
these propositions, it is but  a short step to the full-blown 
expert, as we see him in actual operation, as one who being 
neither judge, nor juror, nor witness, nor advocate, exercises 
the privileges of them all, restrained by the limitations of 
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none." Another  very clear writer upon this subject,  makes 
the following s ta tements :  "Text-books and reports, when 
discussing what  may be termed the test imony of experts, 
more accurately than expert testimony, will be frequently 
found to censure, and seldom to commend its practical 
administrat ion;  and, indeed, the unprofessional mind, in 
view of the general tenor of the expression of the authori- 
ties, finds it difficult to understand, why a system which 
would seem to be regarded as rather pernicious than bene- 
ficial, should be even tolerated by the law ;" and, in another 
connection, "an  examination, even though superficial, of 
the subject  of skilled evidence, from whatever  point of 
view it may be made, will not fail to indicate the liability 
in the operation of the system, to misapplication and per- 
version of its functions, though administered under rules 
which have been well considered, and enforced with a 
reasonable degree of strictness; . . . .  though the law theo- 
retically provides so high a standard of qualifications for 
the expert as might  be presumed to insure his sufficient 
skill, and further  enables his ignorance to be indicated, or 
his errors refuted, by cross-examination and controverting 
testimony, yet the inability of men in general to investigate 
without  assistance the questions which the expert deals 
with, embarrasses the process of detecting his unfitness in 
the first instance, and of counteract ing the obscuri ty or 
false impressions produced by his test imony if erroneous ;" 
" t h e  salient, objection which presents itself in the applica- 
tion of skilled evidence, and one which is of necessity 
peculiar to the system, is the effort frequently made, with 
more or less success, to expand and pervert the functions 
of an expert ~ ¢ ~ to the s ta tement  or discussion of 
questions of moral or municipal law." This arises, however, 
as he admits, from the circumstance that :  " L a w  and fact 
in a certain class of cases [viz: patent cases], are frequently 
so closely blended that it may be difficult to clearly draw 
the line between them, and to determine where the province 
of the witness ends and that of the court begins." Ahother  
phase of objection is exhibited by Just ice Miller, in a charge, 
as follows : " M y  own experience, both in local courts and 
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in the  Supreme  Court  of the  Un i t ed  States,  is, tha t  when  
the ma t t e r  in contes t  involves  an immense  sum in value,  
there  is no difficulty in in t roduc ing  any amoun t  of exper t  
t e s t imony  on e i ther  side." Ano the r  judge ,  in a lecture  upon 
"Medica l  Exper t i sm,"  gives  a s imilar  opinion, tha t  the  
g rounds  of dissat isfact ion in regard  to medical  t es t imony,  
to bo th  the  profess ions  of law and medicine,  are " r e d u c i b l e  
to one, tha t  upon every  conceivable  issue exper t  opinions 
are procurable ,  which  sus ta in  or seem to sus ta in  the  mos t  
cont radic tory  views." These  extracts ,  which  migh t  be  
mul t ip l ied  indefinitely,  exhib i t  a ra ther  pess imis t ic  v iew of 
the  scientific expert,  and one which, in our  opinion, is 
hard ly  just i f ied by  a full cons idera t ion  of all the  facts, and 
which  cer ta inly is not  just ,  in as far as i t  m a y  imply  cen- 
sure  of him, when  we consider  his re la t ion to the  sys tem of 
jur isprudence ,  into which he has  been  th rus t  wi th  l i t t le  
more  respons ib i l i ty  on his par t  than he  has  for be ing  born. 

The  scientific exper t  is s imply a product ,  and an ex t reme 
product ,  of an advanced  and rapidly  advanc ing  civilization. 
H e  was recognized in the  germ, to be  sure, b y  the old 
R o m a n  law, and we m a y  assume in all sys tems  of jur ispru-  
dence ; b u t  he has acquired an immense ly  increased import .  
ante,  and a much  wider  field and a far g rea te r  f requency  of 
emp loymen t  by  the  recent,  and very  recent,  marvel lous  
advances  in the  appl icat ions  of sc ience- -appl ica t ions  which 
have  increased the sphere  of th ings  to be  l i t iga ted  about ,  
which  have  in t roduced facts of an ent i re ly  new character  to 
be  ad jud ica ted  upon, to say no th ing  of the  cont r ibut ion  tha t  
science has made,  and is cont inual ly  making,  in many  ordi- 
nary  cases, of conclusive miss ing  links of evidence which 
render  decision prev ious ly  uncertain,  comfor tab ly  certain, 
and sat isfactory.  

Now, one fact  tha t  s eems  la ten t  in these  expressions of 
the  legal profession in regard  to the  scientific expert,  and 
a lmost  the  first tha t  impresses  is tha t  in many  respects  he 
seems to be  a posi t ive annoyance  to lawyers,  and even to 
j u d g e s  at t i m e s - - a  sort  of in t ractable ,  incompat ible ,  inhar- 
monious  factor,  d i s tu rb ing  the  o therwise  smooth  current  of 
legal p rocedure ;  too impor tan t  or necessary  to be  ruled out, 
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too intelligent and disciplined mental ly to yield without 
reason to ordinary rules and regulations of the court, with 
which he may not be familiar, and, at the same time, pos- 
sessing an undoubted influence with a jury, that  it is diffi- 
cult to restrict by the established rules and maxims of legal 
procedure. 

Indeed it would seem that  no class connected with the 
administration of justice is more frequently misunderstood, 
or abused, unless, perhaps, we may except the legal frater- 
ni ty itself, for the latter are often, by the laity, accused of 
bold mendacity, unscrupulous methods, dishonest practices. 
And they sometimes even contribute to this popular impres- 
sion by contradiction, or even abuse, and apparent mistrust  
of each other, even to a greater  degree than scientific 
experts. And yet  no one would hold the noble profession 
of the law less a necessity in the administration of justice, 
or consider it fairly represented by cases that  may be 
regarded, if they exist at all, as glaring exceptions, pictures 
all the more grotesque for the background of professional 
character upon which they are cast. Now, there must  be 
some way of accounting for such a community  of reputation 
of lawyer and expert, widely separated as they are in posi- 
tion and function. The one has the advantage of a well- 
defined, clearly comprehended legal status, the result of 
centuries of judicial procedure;  he is a growth, influenced 
by all the changing demands of progress in social condi- 
tions for centuries. Though there may not have been a 
time, when he was not in the germ, and always important, 
the at torney is now a fully developed agent in judicial pro- 
cedure. The scientific expert, on the other hand, occupies 
an ill-defined, hardly recognized, variously comprehended, 
anomalous position, and of comparatively recent import- 
ance. He is, in fact, a comparatively recent introduction 
into the world of jurisprudence. He is in process of devel- 
opment and adaptation to his surroundings. He ~s being 
shaped and fashioned rather  than finally fixed, and much 
of the misapprehension of him, and consequent abuse of 
him, may be due to his apparent, or real, want of compatf- 
bility with the fixed forms and maxims of jurisprudence 
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which have the force of axioms in legal practice. Still the 
two professions, although thus widely dissimilar, must  have 
some similar phases that  may account in some degree for 
ident i ty  of reputation alluded to. Both are engaged in the 
trials of causes between litigauts, and litigants in most 
cases fully persuaded of their rights. The lawyer a~d the 
expert, each in his sphere, contributes to the final decision. 
The  memory of litigants is apt to be more tenacious of 
wrongs done than of rights secured. The rights are his, as 
a mat ter  of course, and the lawyer, or expert, who has aided 
in securing them has but  performed a simple duty, and may 
be regarded as fully paid, perhaps over-paid, by the fee. 
But the defeated li t igant is apt to remember  longer the 
opposing attorney, as a man, perhaps, of feeble sense of 
justice, of great cunning, perhaps of great legal ability, but  
mainly as the chief ins t rument  in defrauding him of his 
just  rights, and the expert, if one be associated in the case, 
shares this unfavorable opinion. The lawyer's opinion of 
an expert may rest upon somewhat similar grounds. The  
expert, who at a critical point may have saved a doubtful 
case, may be regarded by the lawyer as having performed a 
simple,.perhaps an imperative duty ;  whilst the one who 
may  have caused the loss of a case, or foiled an attorney, 
will be apt to be remembered by him as well as by his 
client, as a typical scientific expert, briefly characterized in 
the  address to the court. "May  it please the court there 
are three kinds of l iars-- the  common liar, the damned 
liar and the scientific expert." 

Another  occasion of ill-feeling between the two profes- 
sions may lie in the ill-defined position of the expert in 
court. In legal procedure there are hazy, doubtful zones, 
where the rules of practice are difficult of application, in 
which, as has been said, the scientific expert appears as 
playing all parts, with the restrictions of none; and yet, as 
we will see, he is classified by his functions with those 
who are regarded rather  as inferiors by at torneys--namely.  
the witness class, and there may be a sort of ne sutor ultra 
~repidam feeling toward him on the part  of the attorney, 
when  he seems to rise above his class. 
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But  aside from these  ra ther  incidental  and compara t ive ly  
tr ivial  c i rcumstances ,  there  mus t  be  o thers  of more  compre- 
hens ive  and graver  character ,  which  shape  the  repu ta t ion  
of the  scientific exper t  wi th  the  bar, the  bench,  and to some 
ext~nt  wi th  the  laity, in as far as it does  not  filter down to 
the  la t te r  from the  two former.  In looking for these  a multi-  
tude  of ques t ions  a lmost  jos t le  each other.  W h a t  is the  seien- 
title exper t  ? W h y  is he in cour t  at  all wi th  all his fai l ings ? 
W h e n  did he ge t  in ? H o w  did he ge t  in ? W h a t  are his rela- 
t ions to the  o ther  factors  in the adminis t ra t ion  of just ice,  to 
the  court, to the  at torney,  to the jury,  to the  o ther  wi tnesses ,  
to the par t ies  in the  case, to the  eommur/ i ty  of which  he 
forms a part,  to civil law, to ethical  laws, to his own profes- 
sion, and then, the  final, a l l - important  pract ical  quest ion.  
W h a t  is the  bes t  th ing  to be  done wi th  h im ? If we res t r ic t  
our  inqui ry  to the  ju ry  system,  mos t  of these  ques t ions  will 
mee t  their  answers  in a s tudy  of the  g rowth  of tha t  sys t em 
from the simple jur idical  germ, la ten t  in archaic  cu s t oms  
tha t  wi th  the  effeet of law regu la ted  to some degree  the  rule 
of the  s t ronger  in the  in teres t  of the  communi ty .  T h u s  
pr imar i ly  the  avenger  of a pr iva te  wrong  knew no l imit  to 
his  revenge  except  his own will and power.  All  progress  in 
ju r i sp rudence  res ted  upon increased a s sumpt ion  of control  
over  individual  conduc t  in accordance wi th  the  social 
ins t incts  of the  race. The  prescr ibed  rule of civil conduc t  
for the  individual  was a lways becoming  more  deta i led in 
i ts  commands  of wha t  socie ty  considered right,  and of pro- 
h ib i t ions  of wha t  it considered wrong,  and socie ty  was  
a lways  incurr ing  increased respons ib i l i ty  for the  determina-  
t ion of facts, of conduct ,  and appl icat ion of. the  rules.  
E labora te  sys tems  of ju r i sp rudence  g rew up. Our  savage  
legal ancestors  were  late in evolv ing  a sys tem.  L o n g  
before  they  had placed any res t ra in t  upon  the r ight  of the  
stronger,  the  Mosaic code had made  the g r e a t  advance  in i ts  
restraint ,  which we migh t  a lmost  term the  equ i tab le  bas is  
of all modern  law, of " a n  eye for an eye, and a too th  for a 
tooth."  But  late  as the  Engl ish  sys tem is i ts  origin is lost  
in obscuri ty .  The  of ten-quoted figure of Sir Ma t t hew  Hale,  
" m o r e  undiscoverab le  than the sources of the  Nile," a l though  



June, 1893. ] Tire Scientific Expert  in Forensic t'rocedure. 4 t 5 

it m a y  have lost its applicability, has not lost its expres- 
siveness. But whether  it is based on Anglo-Saxon usages, 
or whether  almost wholly upon those of later date matters 
little. It  is certainly a growth, a product of the creative 
power of the nation working slowly, and with evidences 
permeating it of the unquenched and unconquerable Anglo- 
Saxon spirit even under the grinding oppression of the 
Conquest. 

Now in the organic world progress, development is from 
simple to more complex, by a process of differentiation. 
Low in the scale we find the animal without organs, without  
mouth,without  stomach, without  respiratory organs, without 
organs of sense; no eyes, no ears. A portion of food floats 
against it, it is enclosed and digested; the air is absorbed 
through its whole surface ; the light may affect the whole 
surface; it is all mouth, all stomach, all lungs, perhaps all 
eyes. Any part performs all functions. It is regarded as 
low down in the scale of animal life. As we ascend the 
scale we find po}tions of the body set apart for  specific 
functions by a process of differentiation. Organs of diges- 
tion, of respiration, of locomotion, organs of sense, eyes 
affected only by light, ears affected only by undulations of 
the air, all clearly defined, and as they perform their several 
functions, doing best only that  which they are set apart to 
do, until we reach the culmination of development in 
highly differentiated and complex mammalian type. Thus 
the English system, by a process very analogous to differen- 
tiation, gradual, at times tedious and perhaps imperceptible, 
influenced by social and political changes, by the general 
progress in civilization, and following the same law that  
greater  perfection demands greater  complexity, to-day 
exhibits a sharply defined, legally constituted, fourfold 
division of juridical functions to four as clearly defined spec- 
ialized organs of jurisprudence, each regarded as as incom- 
petent  to perform the functions of the other, as the eye to 
perform ~he functions of the ear, or the ear to perform those 
of the eye. We may not be able to trace the successive 
stages of development very clearly. What  we regard as 
trial by jury in the Magna Charta may resemble it only in 
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its faintest outlines, as indeed it may resemble other sys- 
tems in many of its features. It may possibly hardly sug- 
gest our present jury system. But it had in it what  has 
developed into that  system, until the witness, the jury, the 
judge and the advocate consti tute the ideal court of to-day. 
Whatever  else may be uncertain, the respective functions 
of these are not, and nothing is regarded as more essential in 
the administration of justice than that  their  distinct charac- 
ters should be preserved. And yet  the development of the 
system has been, as we have said, in the separation of the 
functions of these, combined primarily, to a greater  or less 
degree, in the same individual or in the same body. Thus, 
originally the juryman was the witness as well as a judge 
of the facts: and long after jurymen were made judges of 
facts as given by others in evidence, the juryman still 
retained the function of witness, still was free to consider 
facts of his own knowledge in making up his verdict, 
as well as those received in evidence. To-day, a fact of his 
own knowledge is no fact at all to a juror  in making up his 
verdict, except as it comes to him from himself as a witness 
on the witness stand. Again, so rigidly is a witness required 
to refrain from any assumption of the functions of the jury, 
that, whilst he may in a case for damages to land give his 
estimate of the value of the land before the damage at $5,0o0, 
and his estimate of $x,ooo after the damage, he would be 
restrained from est imating the damage at $4,000, because it is 
for the jury to make the subtraction. This illustration, which 
is from an actual case, will serve to emphasize the presen t 
condition of minute  differentiation of functions of the sys- 
tem, into which system, as it is at present, the scientific 
expert is to be fitted. Now b.e is, if not an entirely new 
introdnction, at least but recently developed, as we have 
already intimated, by the intense and peculiar  mental  
activity along lines hardly known to the ancient Greeks and 
Romans, any more than to our own savage legal ancestors, 
and coming in contact at mult i tudinous points with the indi- 
vidual and society. But the system of jurisprudence has 
lost, we might  say, in plasticity by growth. With  forms at 
first scarcely fixed and limited in number, it grew with the 
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requizememts of expand ing  social condi t ions and mater ia l  
progress, i t  readi ly  y ie lded  t o  n e w  d e m a n d s  upon  it. But  
it has  g radua l ly  become more  r igid wi th  ful ler  growth ,  unt i l  
to-day it  is s t ra ined  by  any  effort or d e m a n d  to accommo- 
date it to the  rapid progress  of the  race in ve ry  recen t  years  
beyond the  condit ions tha t  shaped  it. 

As the  scientific exper t  is classed, in the  division made,  
as a witness,  amenable  to the  same rules, w i thou t  a n y  dis- 
c r imina t ing  marks,  pr ivi leges or functions,  a somewha t  
ful ler  considera t ion of this class m a y  assist  to a be t t e r  
comprehens ion  of his s ta tus  in the  system.  

Pacts  form the  basis of judicial  de terminat ions .  T h e i r  
discovery and es tab l i shment  form the  fundamen ta l  par t  of 
judicial  processes in all sys tems of jur isprudence .  W h a t  is 
t ru th  ? is the  first and al l - important  inquiry,  or, as Bacon has 
put  it, evidence is the  lan te rn  of just ice.  Here  h u m a n  testi- 
mony  m u s t  a l w a y s  be the  sole reliance. " A l l  evidence 
rests upon our  fa i th  in it," wi th  the  l a ten t  fallibili ty of the  
senses, wi th  the  va ry ing  and undiscipl ined powers  of observa- 
tion, and wi th  the  perhaps  still feebl~r power  of s t a t emen t  
aud description, and wi thal  wi th  its l iabil i ty to personal 
bias from in teres t  or predjudice,  or to s luggish  indifference 
where  these  m a y  be want ing.  Many  have  been the expe- 
dients  in all ages to enlarge  or supp lement  h u m a n  tes t imony,  
to test  and pur i fy  it, to e l iminate  evident  sources of error:  
and ye t  af ter  all has  been done by  the  best  rules of evidence 
tha t  large experience,  combined  wi th  h ighes t  intel lectual  
cul ture,  could devise, there  has always been, and always 
will be, t ha t  felt  res idue of doubt  and uncer ta in ty ,  which  
renders  decision unsa t i s fac tory  or impossible, and which  it 
should be the  first concern of every  sys tem of ju r i sprudence  
to diminish.  The  h igh ly  cul tured  Greeks and Romans,  to 
go back no fur ther ,  skilled in dialectics,  in all the  arts tha t  
belong to judicial  processes,  resor ted  to the  tor ture  of 
witnesses  to purify, the i r  t e s t i m o n y  or to elicit ful ler  t ru th .  
The i r  g rea t  lawyers,  to be sure, doubted  its efficacy, and yet  it 
remained,  and in the  nat ions  adopt ing  the  R o m a n  law grew 
into a still more  complete,  and a lmost  diabolical sys tem of 
procedure,  even ga in ing  an en t rance  into Eng land  in spite of 
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i ts wan t  of h a r m o n y  wi th  the  Common Law, or r a the r  wi th  
the  Anglo-Saxon character .  The  i n s t rumen t s  of tor ture  
exhibi ted  in the  T o w e r  of London are a lmost  n e c e s s a r y  to  
convince us on tha t  point.  

W h e r e  such agencies,  which  we migh t  call natural ,  were  
not  employed,  the  s u p e r h u m a n  was called in;  the  Dei ty  
h imself  was called, or forced, into court.  T he  old Ge rmans  
t h o u g h t  their  gods  too jus t  to suffer wrong  to be  done if in 
some w a y  they  could be  made  respons ib le  for i t ;  and the  
same feel ing was rep resen ted  in Eng land  before  the  Con- 
quest ,  by the var ious  forms of ordeal  devised.  The  tes t  of 
walk ing  over  nine red-hot  p loughsha res  w i thou t  harm, of 
t h rus t ing  the arm into boi l ing  water ,  of enforced presence  
of the  suspec ted  murde re r  before  the  vict im, tha t  at  his  
touch  the wounds  migh t  flow afresh, and m a n y  s imilar  
devices  are the  express ion of a felt  he lp lessness  in dea l ing  
wi th  h u m a n  tes t imony.  Af t e r  the  Conquest ,  these  forms 
were  s imply  superseded  by  o ther  modes  of appeal  to Deity,  
in the  W a g e r  of Battle,  which  remained  law, t h o u g h  not  
pract ised,  even down into this century.  These  are b u t  a few 
of the  devices to ge t  at t ruth,  or to shif t  the  respons ib i l i ty  
for fai lure ; and, it m u s t  be  r emembered ,  tha t  they  are the  
despera te  expedients ,  not  of savage,  or even of pagan  nat ions  
alone. To-day, wi th  the  ent i re  ru l ing out  of the  supernat-  
ural, we are in a condi t ion to consider  the  ques t ion  of render .  
ing pure ly  h u m a n  t e s t imony  as rel iable  and comple te  as it 
can be  made.  Possibly,  yet,  the  oath, as i t  is ordinar i ly  
adminis tered,  wi th  its ad ju ra t ion  taken from the  R o m a n  
law, may, in some cases, have  the effect of an appeal  to a 
supers t i t ious  regard  for a convent ional  form of lie, supposed  
and in tended  to be, more  offensive to De i ty  than  a simple, 
solemn, de l ibera te  "yea"  or "nay ."  But  in mos t  cases I th ink 
it can be  a s sumed  tha t  the  fear  of h u m a n  p u n i s h m e n t  f o r  
p e r j u ry  is uppermos t .  W i t h  this acknowledged  rel iance 
then  on h u m a n  t e s t imony  alone, the  rules govern ing  its  
e m p l o y m e n t  have  g rown  into a comple te r  system,  and it .is 
under  these  rules alone tha t  the  scientific exper t  can come 
into court, and he m u s t  be  made  to harmonize  wi th  them, 
even if the  va lue  of his tes t imony,  b y  no faul t  of his, is to 
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be  ser iously  impaired.  Le t  us see then where  he gains an 
en t rance  under  these  rules. There  is the  first broad rule 
that  t e s t imony  can relate only to facts ; tha t  inferences from 
facts  are for the  j u ry  alone, as i l lus t ra ted in the  ex t reme 
appl icat ion before  g iven of the ques t ion  of damages .  There  
is the other  equal ly  broad  and fundamenta l  rule, appl icable  
in all sys tems  of jur i sprudence ,  tha t  the bes t  evidence  the  
case  affords is to be  given.  But  the  ideal case of facts  by  
the wi tnesses  and inferences b y  the j u ry  alone is difficult of 
comple te  realization. Pac ts  and impress ions  from them often 
shade  off so impercep t ib ly  into each other, tha t  they  are not  
s epa rab le  f rom each o ther  in the minds  of the  witness,  and 
there arises an apparen t  incompat ib i l i ty  in pract ice be tween  
these two rules ;  there  occur  cases in which  too r igidly to 
exc lude  inferences b y  the wi tness  would  be  to exclude the 
bes t  evidence.  A ready  i l lus t ra t ion is furn ished  by  the 
ques t ion  of ident i ty .  The  impression,  or bel ief  on the par t  
of  a wi tness  tha t  an individual  before  h im is the  same that  
was seen by  him at another  t ime and place, m a y  have the 
h ighes t  degree  of cer ta in ty  in his mind, whi ls t  the  facts 
upon which  he bases  i t  cannot  be  g iven in thei r  er~tirety to 
the  jury .  H e  m a y  exhaus t  his m e m o r y  and his descr ipt ive  
powers  and yet  there  m a y  remain  a res idue of facts, minute ,  
inexpress ible ,  inexpl icable  to the  jury,  more  potent ,  perhaps,  
in fo rming  his opinion than all tha t  he could give. Legal  
practice,  recognizing the  exis tence of such incommunicab le  
facts, admi ts  the  opinion of the  only one in possession of 
these  facts  as evidence,  admi ts  them from the necessity o f  the 
case. So; again, a wi tness  may  have seen one man rush upon 
another  and kill h im ; he m a y  be  able to give an opinion as 
to whe the r  the la t ter  had t ime to escape, because  there  are 
a var ie ty  of c i rcumstances  tha t  could be  p ic tu red  in his 
mind, b u t  not  detai led to the  jury,  which  may  cons t i tu te  a 
large par t  of the  aggrega te  upon  which  his opinion is based.  

But  again, in many  cases, there  are mater ia l  facts upon 
which the  tr iers of the cases, the  jury,  are not  qualified, 
f rom their  exper ience in the  ordinary  affairs of life to form 
an opinion, even when  the facts have been  admit ted ,  or 
proved.  Here  again, f rom necessi ty,  the  opinion of some one 
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compe ten t  to deal wi th  them m u s t  be  .taken or the  rule of 
bes t  evidence  be  violated.  T h u s  we have  opinions admi t t ed  
as evidence,  based  not  upon  facts  wi th in  the  knowledge  of 
the  wi tness ,  b u t  upon facts  test if ied to b y  others.  As  an 
example,  in a sui t  aga ins t  a rai l road c o m p a n y  for  damages ,  
in the  des t ruc t ion  of f ru i t  t rees b y  fire, a nurse ryman,  who  
has never  seen the  trees, may  give  an opinion as to the  dam- 
ages, based  upon the  t e s t imony  of others.  Here  then,  we  
see the  ent rance  of the  exper t  witness,  the  skilled w i t n e s s - -  
known as well  to the R o m a n  law as our  o w n - - a d m i t t e d  in 
accordance ~¢¢ith the  rule  of the  bes t  evidence,  and the  
necess i ty  of the  case, as the  text-book says, " on  ques t ions  of 
science, skill, t rade  a~d others  of like kind," which  wi tnesses  
" a r e  pe rmi t t ed  to g ive  their  opinions in evidence  as persons  
of skill." A be t t e r  definit ion of an expert ,  than this  f rom 
from Greenleaf,  m igh t  be  asked for ;  but ,  whi l s t  any  one  
wi th  a few i l lus t ra t ions  will form a genera l  definition of 
the  term exper t  wi tness  for himself ,  the  word  seems  to 
e lude definition in te rms  ent i re ly  applicable,  or at  leas t  
whol ly  sa t i s fac tory  in all cases, as they  arise in pract ice.  
J u d g e s  and law-writers,  in consequence ,  f u r n i s h  a lmos t  
number less  phrases  defini t ive and descr ip t ive  of the  t e rm 
"exper t ,  " somet imes  res t r ic ted  wi th in  na r row limits,  some-  
t imes e x p a n d e d  so as to inc lude  a po r t i on  of the  hazy,  
doub t fu l  zone tha t  separa tes  the  exper t  f rom the  ord inary  
witness.  The  difficulty of precise  legal definit ion of the  
term scientific exper t  is still greater .  Besides special  and 
pecul iar  knowledge  and skill, i t  seems  to imply  broader ,  
more  comprehens ive  knowledge,  involving general  laws and 
principles  equal ly  wi th  specific facts, a resul t  not  of skill and 
observa t ion  alone, b u t  of a wide  range  of read ing  and s t u d y  
as well, accompanied  b y  tha t  in te l lectual  cu l ture  and disci- 
pline tha t  permi ts  the  possessor  to d raw upon  the whole  
range  of h u m a n  knowledge  in se t t l ing  ques t ions  tha t  m a y  
arise. One of the  s imples t  and mos t  no ted  cases  will furnish 
facts  i l lus t ra t ive  of the  d is t inc t ive  character is t ics  of the 
scientific expert ,  and also serve a fu r ther  purpose.  A man 
was accused of poisoning  his wife  by  a d r a u g h t  of medi- 
cine conta in ing  arsenic. The  chain of c i r cums tances  fixing 
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his guilt seemed complete, yet  there was wanting positive 
proof that  the draught  administered contained arsenic. The 
cup in which it had been was cracked by heat ing it on the 
stove, but the spilled liquid had been immediately carefully 
wiped off by the accused. All ordinary witnesses were at 
their limit. Ordinary human  testimony could go no further.  
The question was put to the four scientific experts : Whe the r  
arsenic could still be detected upon the stove, after three 
months of constant use. Three of the experts said No; the 
fourth gave  his opinion that  it could. The accused, per- 
suaded by his counsel, demanded an examination of the 
stove, t rust ing to the care with which he had removed the 
liquid. The experts and the judge went to the place. Half 
as much rust as wOuld lie on the point of a knife was scraped 
from the designated spot, and in a short time evidence of 
the presence of arsenic, incontestable, satisfactory to all the 
experts, to the jury  and to the judge was obtaiI/ed. The 
single missing link in the chain of circumstances was thus 
supplied with inerrant certainty. Here, then, was evidence 
only obtainable through a scientific expert, and what was 
perhaps equally as important, only to be fully and satisfac- 
torily confirmed by the opinions of others of the same char- 
acter. Now this is certainly the very highest  type of human 
test imony; at one time contributing facts of peculiar and 
unmistakable character, at others interpret ing by infallible 
methods facts testified to by others. The scientific expert 
is in court then because of high peculiar value in his evi- 
dence. He has hardly forced himself in. He is scarcely in, 
in the first instance, by simple invitation but rather  by the 
irresistible persuasiveness of a ~ubpwna , which he is not at 
l iberty to disregard any more than the ordinary witness. 
That  he is in court to stay it is hardly necessary to assert, 
certainly not to argue. But with the rapid advance only of 
the past twenty-five years, in minute, detailed, exhaustive 
knowledge, in special knowledge, with the manifest ten- 
dency to precision in everything, even the sports of chil- 
dren, and at the same time with the broadening of the field 
of applications in all directions, all dumping in, as it were, 
new mat ter  upon the courts for consideration, mat ter  which 
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t hey  are in m a n y  respects  unprepared ,  if not  u t t e r ly  incom 
petent ,  to deal with,  it does not  seem tha t  the  ques t ion  of 
the  fu ture  will be  w h e t h e r  the  scientific exper t  should  be  in 
court,  bu t  the  grave  ques t ion  should  be, as the  press ing  ques- 
tion is, whe the r  his con t r ibu t ion  may  not  be made  more  effec- 
tive, .less c louded and weakened  than  it now seems to be  in 
the  minds of m a n y  jurists ,  as the  inevi tab le  effect of a r igid 
s y s t e m  of jur i sprudence ,  fashioned long before  he was a 
recognized  agen t  in forensic procedure.  

In consider ing some of the  sourees of dissat isfact ion wi th  
the  scientific experts,  perhaps  one of the  first to sugges t  
itself, and one of the  mos t  prolific, is the vagueness  of the  
legal definition of the te rm "scient if ic  expe r t "  before  al luded 
to, bu t  which  on more  careful  cons idera t ion  migh t  ra ther  be 
t e rmed  vagueness  and var iab leness  of the s tandard.  Defini- 
t ions of th ings  are of ideals, and consequen t ly  definition is 
fol lowed closely b y  the s t a t emen t  tha t  the  th ing  defined is 
non-existent .  The  ideal  circle is defined, so the  ideal solid, 
the  ideal l iquid;  these  definitions are only approaehed,  
never  realized. Degrees  of approaeh cons t i tu te  the  differ- 
ences.  A'-few minu tes  ago we broad ly  ske tched  a bund le  
of  qual i t ies  tha t  should be found in the  scientific expert.  
But  pract ical ly the  cour ts  are l imi ted  to the  bes t  exper ts  
ex t an t  in any field, t hough  they  may  at t imes  fall far shor t  
of the  ideal. But  it is to be  feared that  in many  eases the 
exper t s  fall be low a reasonable  and poss ible  s tandard ,  and 
far be low the s tandard  tha t  would  be  fixed by  seientific men  
themselves ,  as well as below the exigencies  of t h e  ease. 
This  may  easily be  accounted  for. A pa r ty  presen ts  a wit- 
ness  as an expert.  The  j udge  mus t  pass upon  his compet-  
ency upon such examinat ion  as he can make. T h a t  deeision, 
t hough  not  necessarily,  nor even b y  unva ry ing  practiee,  a 
m a t t e r  of diseretion, will not  of ten be  rev iewed  by  a supe- 
r ior  eourt. Often then the bes t  solution,  cer ta inly  the  easiest,  
seems to be to admit ,  even where  there  m a y  be grave  
doub t  as to qualification, and to th row the bu rden  upon the 
jury,  a l ready overburdened  wi th  quest ions,  which  the theory  
of trial by  j u ry  ass igns  them, ques t ions  which  they  are not  
qualif ied to deal with,  a l though  they  may  be ful ly up to the  
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average in general  intell igence.  At  a t ime when experts 
were not much  beyond men in the ordinary  avocations of 
life it  m a y  have been reasonable to require the  ju ry  to pass 
upon the " we igh t  and credit  to be given to evidence viewed 
in connect ion wi th  all the  circumstances,"  bu t  under  the 
changed c i rcumstances  of to-day, wi th  experts of a charac- 
ter, and upon quest ions not  dreamed of even a century  ago, it  
seems to be s t ra in ing  a theory  too far to put  upon an 
average ju ry  the decision of so grave a question,  as to the 
character  of the expert,  which the court  m a y  not  be able to 
settle satisfactorily.  But  for the theory it would not  be t hough t  
of, if a system of jur i sprudence  were now being devised. 
Now among  the results  incidental  to a liberal in te rpre ta t ion  
of the term by the courts are many  tha t  are regarded as the 
gravest  evils of expert  tes t imony.  W i t h  doors wide open 
to incompeten t  persons, very s l ight  pecuniary  advantage,  
and still more f requent ly  the incidental  benefit  a t t r ibu ted  
to notor ie ty  and adver t i sement  would cause t hem to Seek 
entrance.  As a resul t  differences of opinion may  be 
ant ic ipated where knowledge  is wan t i ng  as a basis. Then,  
too, the number  of such experts in any  case will be greater.  
The  cross-examination, absolu te ly  necessary  to test  such 
evidence, m u s t  be exhaust ive  and tedious. Trials  are pro- 
longed. The  expense of the  admin is t ra t ion  of just ice  is 
increased wi thou t  fu r the r ing  its ends, and wi tha l  often wi th  
inc identa l  discredit  not  only of the  t e s t imony  of experts,  
bu t  in a measure  of the whole judicial  procedure which is 
responsil~le for them ; and the j u ry  are often left in such a 
state of menta l  confusion tha t  the evidence can only be  
weighed by count ing  the experts.  Now the rule should 
tend toward a grea ter  s tr ictness in regard to the qualifica- 
t ions of experts, since the progress of science tends towards  
a grea ter  degree of specialization in study,  and consequent ly  
to more minu te  and extended evidence on the whole, wi th  
grea ter  restr ict ions on the range  of best  evidence of any  

• par t icular  expert. If  science stood still, or if forensic science 
was confined a t  all t imes to the same old ground,  every th ing  
would be settled, bu t  as it  is, the new points  at  issue 
cont inual ly  ar is ing make new demands  upon experts, which 
VOL. CXXXV. 28 
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there  may  be  few at first qualified to meet .  W e  migh t  fill in 
the  evening  wi th  in te res t ing  cases i l lus t ra t ive  of this point. 
Th e  in t roduc t ion  of advanced  scientific exper t  t e s t imony  is 
then  hardly  a ma t t e r  of option. It  is forced upon the courts  
by  the fact  tha t  science is j u s t  as ready  in the  hands  of the  
unsc rupu lous  and d ishones t  to pe rpe t ra te  the  most  f lagrant 
wrongs  as to aid in their  detect ion,  and tha t  there  is no 
advance  in science tha t  is not  as accessible  to the  enemies  
of society as well as to society  itself. 

But  another,  even more  prolific source  of compla in t  than 
laxi ty  of rule in the  admiss ion  of experts ,  lies in the  anom- 
alous posi t ion of the  exper t  in m a n y  respects,  and under  the 
bes t  c i rcumstances .  H e  is legal ly  a witness ,  an ordinary 
witness ,  bu t  pract ica l ly  wi th  ex t raord inary  funct ions,  and 
loaded wi th  ex t raord inary  responsibi l i t ies ,  and one migh t  
add, f r equen t ly  loaded wi th  ext raordinary ,  and even absurd,  
expecta t ions .  As  a wi tness  he  is subpoenaed b y  the same 
form, obl iged to respond under  the  same penalt ies,  to take 
the same oath ; is sub jec t  to the  same rules and restr ict ions,  
and the same t r ea tmen t  in court.  H e  has  no h igher  claim 
upon the State,  or upon the par t ies  for his t ime or his pr iva te  
profess ional  knowledge,  which  cons t i tu tes  his l ivelihood. 
H e  receives, in most  cases, to be  sure, f rom the pa r ty  calling 
him, a fee agreed upon b e t w e e n  them, and cer ta inly  ou t  of 
propor t ion  to those  of o ther  wi tnesses ,  even  if it is not  pro- 
fessional  in magni tude .  H e  assists  the  side on which  he is 
called in work ing  up its case. H e  sugges t s  cross-examina- 
t ion of witnesses .  H e  thus  exhibi ts  the  charac ter  of a very  
wil l ing witness ,  of a well-paid witness ,  combined  wi th  a 
grea t  deal of the  advocate.  N o w  he cannot  be held responsi-  
ble for this position, b u t  the sys t em of ju r i sprudence ,  which 
not  s imply permi ts  it, which  has  not  s imply  taken him, bu t  
has  forced h im in, and which, apparen t ly  cognizant  of all, 
seems only able to or ig inate  complaints ,  r a the r  than to pro. 
vide a different character  for h im ; for there  seems, indeed, 
in many  of the  adverse  cri t icisms of experts,  to be  only a 
confession of weakness ,  r a the r  than  a disposi t ion earnest ly  
to consider  the  whole  ques t ion  wi th  a v iew to the  radical 
r emedy  of' the  evils. The  h u m a n  na tu re  of the  judge  
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recognized and provided against .  Every safeguard is thrown 
around h im to protect  h im from bias, or possible suspicion 
of bias, which would be almost  as bad. The  ju ry  is selected 
so as to be free from bias, and is protected as well. Other  wit- 
nesses are not  expected to take the part  the scientific expert  
is a lmost  compelled to take. In fact, if del ibera te ly  planned,  
there  could hard ly  be a net-work of conditions, devised, cal- 
cula ted  to produce so m a n y  of the evils of scientific expert  
tes t imony,  complained of, or to cloud this t e s t imony  of high- 
est  intr insic  value, hav ing  the h ighes t  degree of certainty,  
and in a field a l together  its own. Thus ,  in the extract  
from Taylor on Evidence, stress is laid on " the faci l i ty and 
ex ten t  to which their  views can be made  to correspond with  
the  wishes and interests  of the part ies who call them,"  
" t h o u g h  conscientious they  are biased," " t h e y  are embarked 
in a course," " t h e y  are selected on account  of their  abi l i ty  
to express a favorable opinion, the resul t  alone of employ- 
ment ,"  " t h e y  are adroit  advocates of the theory  of the 
par ty  cal l ing them,"  " men of the h ighes t  character  are apt 
to be prejudiced,"  and so forth. Now the worst  views thus  
expressed m a y  be admi t t ed  in m a n y  cases, and yet  there is 
a pe r t inen t  quest ion of fact suggests  itself, viz: In how 
many  cases does favorable opinion, or bias, if you please, 
precede the call of an expert,  ra ther  than  depend upon the 
call? A n d  the still more per t inent  quest ion:  How m a n y  
experts  are not  in the par t icular  case because their  opinions 
are not  wan ted  by the par ty  who consul ted  them. There  
seems to be in mind  in the considerat ion of experts too much  
of a s imi l i tude  to the at torney.  An a t torney  is employed. 
As a rule, I suppose, he accepts employment  wi thou t  any  
very close examina t ion  of the case to see whe ther  it  is the 
r igh t  side tha t  seeks his services. I do not know tha t  legal 
ethics requires h im look too closely in to  the mat ter .  In 
any  event,  there is sure to be one a t to rney  on the wrong 
side. This  is incident  to the profession. But I th ink  it 
would be found tha t  there are few cases in which a scien- 
tific expert  is act ively engaged  on a side contrary  to his con- 
vict ions;  and convictions resu l t ing  from a careful examina- 
t ion  of the cases. He would feel tha t  his character  as a 
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scientific man was too deep ly  involved, whi l s t  the  profes- 
sional charac ter  of the  lawyer  would  not  be, b u t  the  worse  
the  case somet imes  the g rea te r  the  profess ional  credit.  In 
m a n y  of the  opinions quo ted  ins tead  of " b i a s  of experts ,"  
" conv ic t i ons  of e x p e r t s "  migh t  be subs t i tu ted ,  earnes t  con- 
vict ions and convictions,  or bias  if you please, not  p roduced  
b y  or dependen t  upon the call or employment ,  bu t  upon  
express ion of which  the  call or e m p l o y m e n t  is based.  The  
man  of earnes t  convict ion becomes  the  earnest ,  perhaps  the  
adroi t  advocate  of his theory,  the  en thus ias t ic  aid of the  
a t to rney  in p repar ing  and even in conduc t ing  his case in 
cour t ;  and an a t to rney  does well to secure  his services, as  
well  as his tes t imony,  by  a su i tab le  pecunia ry  recogni t ion  of  
his wor th  to him, and there  is no rule of ethics tha t  I can 

f i n d ,  tha t  should  cause the  exper t  to refuse  the  reward  of  
his labor, tha t  would  not  apply  equal ly  to the  at torney,  so  
long as his t e s t imony  on the wi tness  s tand is w i thou t  con- 
scious unt ru th .  On the o ther  hand, ne i ther  is there  any- 
th ing  in legal ethics to requi re  a l awyer  to select  a luke- 
warm,  half-convinced represen ta t ive  of his theory  of the  
case, and we m a y  assume that,  wi th  the  whole  range  of scien- 
tific exper ts  to select  from, he never  does. I l lus t ra t ive  cases  
of these  s t a t emen t s  are wi th in  the  exper ience of many.  
T h a t  the exper t  should  occupy  this posi t ion of wi tness  and 
quas i -advocate  at  the  same t ime may  very  na tura l ly  be  criti- 
cised. But  it is pe rmi t t ed  ; more  than that,  i t  is expected,  if  
he is well  paid, tha t  he shall assis t  in work ing  up the case. 
Even  more  than  this, he  is a necess i ty  in this rdle, as well 
as in tha t  of witness ,  and the  legal  mind  sees no impro- 
pr ie ty  in i t  whatever .  A wr i te r  on this subject ,  who is 
keenly  alive to the  abuses  of exper t  scientific tes t imony,  in 
u rg ing  cross-examinat ion as a means  of exhib i t ing  any 
inheren t  weakness  of exper t  tes t imony,  and recognizing 
that  this requires  an approx imate  degree  of exper t  ab i l i ty  on 
the par t  of the  cross-examiner,  as cannot  reasonab ly  be  pre- 
sumed  to be long to the  legal profession,  sugges ts ,  as one of 
the  modes  of in forming  himself,  " the  advice and explana- 
t ions of his own skilled wi tnesses  of the  false or unwar ran ted  
posi t ions and deduct ions  which his adversa ry  is l ikely to 



June, I893.] The Scientific lz'xpert itz [;oreJzszc Proccdurc. 42 7 

assume."  If there  were no one to do this work, and scien- 
tific exper t  t e s t imony  had to be accepted  wi thou t  cross- 
examinat ion,  or even feeble cross-examination,  such as the  
ord inary  a t to rney  una ided  migh t  be  able to give, the ques- 
tion of its exclusion in m a n y  cases migh t  be a ve ry  proper  
one; and yet  a seeming  inconsis tency,  or ra ther  incongrui ty ,  
is impar ted  to the  charac ter  of a wi tness  who passes  from 
the table  of counsel  to the  wi tness  s tand to testify,  not  to 
facts, b u t  to opinions;  and as a consequence,  we migh t  
expect  his t e s t imony  to be mi sunde r s tood  and harsh ly  
judged.  

But  in regard  to the  charge  of bias, so freely made,  i t  
may  be admi t t ed  tha t  the  scientific exper t  may  at t imes  be  
biased, b u t  tha t  is only admi t t ing  tha t  he is made  of the  
same clay as o ther  men. The  bias, if not  p roduced  b y  the  
call, would  cer ta inly  not  be  more  of a reflection on his char- 
acter  than upon the sys tem of ju r i sp rudence  which  renders  a 
call based  upon  bi.as not  only possible,  bu t  a lmost  necessary,  
and which  provides  no o ther  me thod  for the  in t roduc t ion  of 
scientific tes t imony.  But  bias m a y  be  in nowise  inc identa l  
to the  call. I t  may  be a pure ly  scientific bias, due to some 
pecul iar  v iew or theory.  No kind of t ra in ing  will for t i fy  a 
man  agains t  bias  at  all points.  In his laboratory,  in con- 
duc t ing  his invest igat ions,  the  scientific exper t  may  keep 
himself  free from bias. The  j udge  upon the bench  is f~ee 
from bias  by  habit ,  r a the r  than by  conscious effort. B u t  
even the  judge,  placed in some novel  posi t ion of g rea t  
responsibi l i ty,  which  this judicial  hab i t  does not  fit exactly,  
m i g h t l a p s e  into a bias. I t  is b u t  a few years  s i n c e t h a t  the  
Amer ican  people t rus ted  the decision of a grave  ques t ion  to 
a t r ibunal  made  up of j u d g e s  of the  Supreme  Court, of 
Sena tors  and Represen ta t i ves  of h igh character,  p icked 
men ; and ye t  the  points  before  tha t  t r ibunal  were  decided 
e igh t  to seven, a lways  the same eight,  a lways  the same  
seven,  a lways  along the same line of division. I th ink there  
is a feel ing to-day, not  of reproach for, or d i s t rus t  of the  tri- 
bunal,  b u t  tha t  i t  was hard ly  fair to have  imposed  tha t  work  
on tha t  t r ibunal  under  all the  c i rcumstances ,  and tha t  it will 
never  be  repeated.  
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Ano the r  source of m i s u n d e r s t a n d i n g  be t ween  the legal 
f ra te rn i ty  and exper ts  lies in the  decided difference in 
menta l  a t t i tude  wi th  which  they  come to the  trial  of cases, 
a difference tha t  of ten tends  to produce  feel ings o ther  than  
those  of m u t u a l  respect .  Th is  can be  well emphas ized  b y  
quo t ing  again from the lecture  on " M e d i c a l  E x p e r t i s m "  b y  
a learned judge.  H e  admits ,  " t h a t  there  is abroad  in legal  
circles a taci t  sent iment ,  tha t  for the  evils of the  exper t  sys- 
t em their  profess ion is nowise  responsible ,  and tha t  wi th  
the  medical  profess ion rests  the  p r imary  l iabi l i ty  for all the  
admi t t ed  ills of this d e p a r t m e n t  of jur i sprudence ,"  which  he  
a t t r ibu tes  to differences b e t w e e n  the mind  medical  and the 
mind legal, r egard ing  the profess ions  as " t y p e s  respec t ive ly  
of the  induc t ive  and deduc t ive  in science." But,  even if such 
a difference be  admit ted ,  there  is a wider  difference in the  
motives.  W e  may  assume tha t  the  scientific man  comes into 
cour t  wi th  the menta l  habi t s  of the  inves t iga to r  and exposi tor  
of science. There  is s incer i ty  of purpose,  a menta l  candor, a 
t endency  to look for t ru th  whereve r  it may  be found, and to 
conceal  nothing.  The  t rue scientific man  would  be  ve ry  awk- 
ward  in advoca t ing  a proposi t ion he did not  believe,  even if 
he could be  induced to do so. H e  wou ld  not  prove  at least  an 
adroi t  advocate.  He  notes  soon that  the  a t to rney  is only 
in ten t  on winning  his case ; tha t  S t reps iades  himself  could  
not  be  less indifferent  to the  ques t ion  of r ight  in the  case. 
A n d  whi ls t  he may  regard  the  d i s t rus t  of t e s t imony  on the  
par t  of the  lawyer,  as ful ly justified, and feel tha t  his ex t r eme  
sc rupulousness  in admi t t i ng  as uni form t ru th  any h u m a n  
t e s t imony  unti l  it  has been  t ho rough ly  sifted, m a y  be the  
resul t  of habi t ,  or be  due  to his larger  exper ience  wi th  it, 
he  becomes  slowly impressed  wi th  the o ther  fact, tha t  he has 
no desire for scientific t ru th  which does not  affect his side 
favorably,  and tha t  he has  g rea t  avers ion for, and desire to 
repress, wha t  migh t  affect it unfavorably .  H e  m a y  b e c o m e  
impa t i en t  of cross-examinat ion tha t  does no t  seem to be  
a l toge ther  in the  in teres t  of t ruth,  and i r r i ta ted  by  rules  
tha t  control  him, and that,  perhaps  in his j udgmen t ,  d is tor t  
and mut i la te  his tes t imony,  and his opinion of lawyers  may  
be affected unfavorably .  T h a t  I have not  done in jus t ice  to 
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the legal f ra te rn i ty  in a t t r i bu t ing  this difference of mot ive  
in deal ing wi th  scientific tes t imony,  let  me  quote  again from 
the lecture  last  noticed. It  reads  : " T h e  lawyer  discrimin- 
ates be tween  the prac t i t ioner  and the expert,  embodied  
though  they  be  in one and the same person;  at  the  beds ide  
he reposes  a pract ical ly  unl imi ted  confidence in the  mart as 
a physic ian and in his science ; as an exper t  he regards  h im 
as a tool whose  cu t t ing  edge he will employ,  or dull, as exi- 
gency may  require." The  ground  of dissat isfact ion on the  
part  of the  exper t  seems to be  displayed in tha t  las t  sentence.  
In the  trial of cases it is the  art  of law ra ther  than the  
science of law which the scientific man comes in contac t  
with. The  pract i t ioner  and the cour t  are concerned main ly  
wi th  and solici tous abou t  the  dis t inct ions  and technical i t ies ,  
the well-worn rules of practice,  of ten placitajuris ra the r  than  
regulceffuris, the  tools and machinery  of the law, and the 
exercise of menta l  dexter i ty  in their  use  and application. 
The  rules themse lves  may  have  been  fo rmula ted  long before  
the scientific exper t  was known in the  world of jur i sprudence ,  
and not  in contempla t ion  of him, and as far as he is concerned 
m ay  not  therefore  be  the  perfec t ion  of h u m a n  wisdom.  

The  cri t icism due  to differences of opinion f requen t ly  
exhib i ted  by  scientific exper ts  can hard ly  be  regarded  as a 
ser ious  ma t t e r  by  a profess ion character ized b y  differences 
of opinions on all conceivable  po in t s ;  the  only set t led 
opinions known to it be ing  those  of the  cour t  of last  resort,  
which  even claims the  pr ivi lege occasional ly of r e v e r s i n g  
itself. Differences of opinion among  scientific exper ts  are 
of ten doubt less  due to differences in scientific character ,  
resu l t ing  from the  loose rule of admission.  But  there  m a y  
still be  hones t  differences be tween  exper ts  of h ighes t  
character .  I th ink  such, however ,  i t  will be  found, are 

• rarely in regard  to wel l -es tabl ished facts, bu t  of tener  in 
regard  to probable  inferences  from facts, whi ls t  ent ire  agree- 
men t  would  be  marve l lous  in mat te r s  of theory  and specula- 
tion. Courts  and a t to rneys  do not  discr iminate  sufficiently 
b e tween  wel l -es tabl ished scientific facts and scientific 
theories.  Some of the  most  recent  and far-reaching deci- 
sions of our  h ighes t  t r ibunals  have  a bas is  of theory  ra ther  
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than of fact. In the  cases ci ted in the  beg inn ing  three  
exper ts  gave  an opinion tha t  arsenic could not  be  found  
under  the  c i rcumstances ,  a four th  t hough t  tha t  it could, 
fur ther  oppor tun i ty  alone demons t r a t ed  the correctness  of 
the  latter,  and b r o u g h t  all the  exper ts  into accord. 

So, too, the  t endency  of the  scientific exper t  to usurp  
the funct ions  of the  jury,  or even of the  cour t ,  magnif ied so 
g rea t ly  by  legal minds,  m a y  poss ib ly  exist  as a resul t  of his 
ill-defined posit ion,  or perhaps  from imi ta t ion  of the good 
judge ,  who is credi ted wi th  t end ing  to enlarge  his jurisdic- 
tion. This  should  easi ly be corrected,  wi th  the  in te l l igent  
expert ,  by  the rules and ample  power  of the  court. The re  is 
no time, and it is not  necessary  to go fur ther  into the  con- 
s idera t ion of the evils and abuses  of exper t  tes t imony.  
Sufficient has been giver~ to indica te  tha t  there  are two sides 
to the  ques t ion  ; tha t  the  exper t  is not  a l toge the r  to blame,  
b u t  tha t  the  sys tem of jur i sprudence ,  wi th  feebler  powers  of 
adapta t ion  and ass imila t ion has had changed  condi t ions  and 
new mater ia l  th rus t  upon  it more  rapid ly  perhaps  than  at  
any o ther  per iod of its development .  The  disposi t ion is 
perhaps  first to complain  of innovat ion.  But  tha t  must ,  
and will soon, give way  in the  case of the  scientific expert ,  
to a disposi t ion to consider  more  careful ly  how the h ighes t  
ut i l izat ion of this new source of ev idence  can bes t  be  
secured,  unc louded  5 y  unnecessa ry  condit ions.  I t  will not  
be  an easy task. It  ce r t a in ly  should  not  be  done hasti ly,  or 
in a revolu t ionary  spirit, nor  be  t rus ted  to inexper t  l awyers  
or legislators  ; b u t  once ser iously  under taken,  in the  proper  
spirit, it  will be  on the way  to accompl i shment .  Prac t ices  
of which cour ts  have  g rown ashamed  have  been  radical ly  
changed  in not  ve ry  remote  years.  Some of the  direct ions of 
reforms have  been  indicated.  W h e t h e r  these  should  come 
b y  the slow process  of judicial  legislat ion,  or by  s t a tu to ry  
enactment ,  is m a t t e r  of indifference. As  the under -workman 
of the  legislature,  as the  j u d g e  has not  been  inapt ly  termed,  
is responsible  for much,  much  m i g h t  be  lef t  wi th  him to 
reform, bu t  the process may  be too slow to be sat isfactory.  
A more  r igid enforcement  of a h igher  s t andard  for scientific 
exper ts  is cer ta inly  largely in the  hands  of the judge ,  and 



June, 1893.] T]~e Scientific Expert iu Forensic Procedure. 43 I 

as we have said would  aba te  many  of the most  serious evils 
complained of. In this connection,  the  encouragemen t  of 
regular  professional  exper t s  migh t  be of advantage .  There  
is at t imes  a disposi t ion to d isparage  the scientific man  who 
figures frequent ly,  or professionally,  as an expert,  outs ide  

'perhaps of medica l  cases. Bu t  there  can be  no ques t ion  
that  such exper ts  faci l i ta te  the  trials of cases, r emove  many  
of the  asperit ies,  and economize much  time. T h e y  acquire  
a famil iar i ty  wi th  the  rules of practice,  and acquire  a self- 
command,  under  cross-examination,  of the  mos t  unreason- 
able and even exaspera t ing  character ,  which  at t imes  will 
allow it unopposed  to expend  its ene rgy  in use less  direc- 
t ions in the  shor tes t  t ime. In a conversa t ional  discussion 
of this subjec t ,  the  exper ience  of a p rominen t  a t to rney  wi th  
a p rominen t  scientific gent leman,  who figures f requent ly  in 
cour t  as an expert ,  and of whose  integri ty ,  from personal  
acquaintance,  I have  no shadow of doubt ,  t ranspired.  T he  
a t to rney  had  encountered  h im f requen t ly  in trials. H e  had  
in cross-examinat ion bui l t  a pen a round  him, as he expressed  
it, h igher  and higher,  unt i l  he saw no poss ib i l i ty  of his 
escape, when, in his words,  he cleared the whole  at a bound,  
a n d  he came to regard  h im as imposs ib le  to trap. W i t h  a 
less exper ienced exper t  such examinat ion  migh t  have been 
much  more  prolonged,  than  wi th  one perfec t ly  self-possessed, 
and perfec t ly  sure  of his posit ion,  and t ru th  even migh t  
have  suffered;  b u t  he could afford to allow the a t to rney  to 
have  his own way, seeing clearly the  end from the begin- 
n ing of the cross-examination.  But  bes ides  the  shor ten ing  
of cross-examination,  professionaI  exper ts  would  grea t ly  
faci l i ta te  the  procedure  of the  cour t  b y  knowledge  acquired  
of the  character  of the  par t ies  for and to w h o m  evidence is 
to be  given, as well  as a power  of p resen ta t ion  and exposi- 
t ion to sui t  the  case. Such  exper ts  would  not  have  to 
explain their  mean ing  to a jury,  and then, perhaps,  have  to 
explain the  explanation.  

W e  have  seen tha t  m a n y  of the  mos t  ob jec t ionab le  
fea tures  of the  exper t  wi tness  or ig inate  in the  mode  of his 
ent rance  into court,  and it is an al lowable  quest ion,  w h e t h e r  
any modificat ion could be made  in the  call ing of the  wit- 
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ness. A m o n g  the reports one judge  expresses the opinion. 
that ,  " expert  witnesses o u g h t  to be selected by the court ,  
and should be impar t ia l  as well as learned and skilful. A 
contrary  practice, however  is now probably  too well estab- 
l ished to allow the  more sa lu ta ry  rule to be enforced.'" 
Ano the r  judge  suggests ,  t ha t  the law should be so changed  
" t h a t  this class of witnesses should be selected by the court ,  
and tha t  this  should be done wholly independen t  of any  
nominat ion,  recommendat ion  or in terference of the parties, as 
much  so to all in ten ts  as are the jurors."  This  would no t  
make experts araic~ curiw any more than  before, for all wit- 
nesses should be regarded in t ha t  l ight ,  bu t  i t  would  be a 
provision, rather,  to preserve t ha t  character  to them,  coupled 
as it  is wi th  a r ecommenda t ion  as to compensat ion,  so inti- 
ma te ly  eonnected with  it. I t  is not  the  fact  of extra  com- 
pensation,  or tha t  the compensat ion is paid by  the  par ty  
benefi ted by his tes t imony,  tha t  creates the  unfavorable  
impression. The  other  witnesses are fr iends of the  court, 
by wha tever  par ty  they  m a y  be called, t hey  s tand  upon the  
same foot ing as to pay  ; bu t  here is a witness  who is paid  
according to a pr ivate  agreement ,  by  one of the part ies ; the  
amoun t  is their  own pr ivate  a r r angemen t  on which the  court  
is not  consulted, over which the court  has n o  control, a cir- 
cumstance  tha t  impar ts  to him, in h igh  degree, the  charac ter  
of a fr iend of one of the part ies ; and these facts as to com- 
pensat ion are often elicited at  a time, and in a way,  calcula- 
ted to impai r  otherwise valuable  tes t imony,  in the  minds  of 
the  jury.  

Aga in  whi ls t  a subpwna m a y  be made  to cover an e x p e r t  
s imply because " h e  is accomplished in a par t icu la r  science, 
art, or profession," as well as a person who has from his own 
observat ion " k n o w l e d g e  of a fact  pe r t inen t  to the issue to 
be t r ied ;" and a l though  it  may  command  his presence, as in  
our State  of Pennsy lvan ia  at least, w i t hou t  any  claim for 
extra compensation,  i t  cannot  " compe l  h i m  to examine  the  
case, and to use his skill and knowledge  to enable h im to 
give an opinion." His  t e s t imony  m a y  accordingly  only eon- 
sist of impromptu  answers, which m a y  fall far  shor t  of the  
s tandard  of best  evidence the case is susceptible of. A 
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lawyer,  or a j u d g e  may  be considered an exper t  on mat te r s  
of law, and yet  ne i ther  would  give an off-hand opinion on all 
ques t ions  tha t  migh t  arise, nor migh t  we desire i t  upon  
ques t ions  of g rea t  intricacy,  or involving g rave  interests .  
But  e i ther  could in a short  t ime, from their  profess ional  
famil iar i ty  with,  and abi l i ty  to consult,  books, give an 
opinion that  would  be perfec t ly  t rus twor thy .  T he  same is 
t rue to a lmost  an equal  ex tent  wi th  the  scientific expert .  
H e  can give  impressions,  not  guesses,  upon  points  which  
wou ld  rise to full grade of opinions and bel iefs  wi th  proper  
t ime and facil i t ies for invest igat ion.  H i s  knowledge  f rom 
books  is as much  a par t  of the  knowledge  f rom which  he is 
pe rmi t t ed  to test ify,  as tha t  from his own experience.  I t  
has somet imes  been  sugges ted  tha t  under  the  Const i tu t ion  
the accused has  the  r ight  to compulsory  a t t endance  of 
exper t  witnesses ,  and ye t  whi l s t  wi th  an ordinary  exper t  
wi tness  it migh t  be  a r ight  wi th  some benefit ,  wi th  a scien- 
tific exper t  indisposed to examine  the case it migh t  be  an 
empty,  frui t less  r ight .  Such  a witness ,  t hough  covered by  the 
language ,  could hard ly  have  been  con templa ted  by  the Bill of 
Righ ts .  Now then  as the.  S ta te  cannot  command  th is  
evidence,  and it is not  obta inable ,  in mos t  cases at  least, 
w i t hou t  compensat ion,  the  recogni t ion  of the  par t icu la r  
character  of such evidence,  and the regula t ion  of the com- 
pensat ion  migh t  rel ieve it  of some of its mos t  ob jec t ionab le  
features .  The  ques t ion  is not  so much  whe the r  the  exper t  
should  be  compel led to testify,  as to w h e t h e r  he  should  in 
some degree  at least  be  compensa t ed  fo i  his professional  
t ime which  is his own pr iva te  proper ty ,  and not  be  afflicted 
because  of his professional  knowledge .  P r iva te  p roper ty  is 
taken for publ ie  uses  continual ly,  b u t  in all o ther  cases upon  
jus t  compensat ion.  There  cannot  be  the  same plea of 
necess i ty  for his evidence tha t  would  make  it a publ ic  du ty  
to tes t i fy  as in case of o ther  wi tnesses .  The  la t te r  are in 
possess ion of specific facts  which  happened  to fall wi th in  
thei r  own knowledge,  and of which  no others  m a y  be  cog- 
nizant.  A t  this  poin t  of compensa t ion  the law is var iable  
and pract ice unset t led.  In Pennsylvania ,  the  scientific 
exper t  is an ordinary  wi tness  in all respects.  H e  can be  
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taken from one end of the State to the other on ordinary 
witness fees and mileage. In English practice extra compen- 
sation, to a scientific expert may'be taxed as part of the costs. 
The compensation is, however, based on the superior value 
of his time, ra ther  than on the value of his services. It is 
not professional compensation. So in the Imperial Courts 
of Germany, the experts, whether  of the class of permanent  
ones, appointed by the State, or those appointed in particular 
cases by the judge, can demand a certain payment,  which, 
however, in this case also is regarded rather  as a resti tution 
in money for his loss of time, than as payment  for his work. 
In the opinion previously quoted from Judge Redford, in 
regard to selection of jurors, he makes the additional sug- 
gestion to the end that  experts may be appointed by the 
court, " tha t  the compensation of scientific experts should be 
fixed by statutes or by the court, and paid out of the public 
treasury, and either charged to the expense of the trial, as 
part of the costs of the same, or not, as the Legislature 
should deem the wisest policy." In some of the United 
States, very few it is true, a move has been made in that  
direction. In Massachussets special compensation to 
experts for the defenee is allowed to be paid out of the public 
treasury, thus insuring the effective at tendance of a witness of 
this kind, resting not simply on compulsory process. With  
the regulation of the appointment, selection or employment of 
experts, whichever word may be used, and the question of 
compensation removed as far as possible from the decision 
of interested parties, many of the ugly features of scientific 
test imony will disappear, and, perhaps, much that  is untrust- 
worthy or dishonest. 

In the discussion of the question more radical reforms 
are sometimes suggested, such as to have permanent  experts 
appointed by the State, to be paid by the State as officers. 
So it has been suggested to give scientific experts determin- 
ing functions independent  of, or auxiliary to, the court and 
jury, to introduce a sort of fifth factor in judicial procedure. 
Any such innovations can only come with full consideration, 
and as time with its growing demands indicates, by process 
possibly of fur ther  differentiation, possibly by assimilation 
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of reforms sugges t ed  by  o ther  sys tems  of jur isprudence .  But,  
whi ls t  it migh t  be  a pe r t inen t  ques t ion  in this connection,  
whe the r  s imilar  evils are complained of and to the  same 
ex ten t  in cont inenta l  pract ice  in Europe,  too much  is not  to 
be  expected  from this  source. Excel lencies  of o ther  sys tems  
migh t  not  bear  g ra f t ing  on the  Engl ish  stock. Sys tems  of 
ju r i sp rudence  are growths ,  not  aggregat ions ,  and Bacon 
ra ted  as one of the  excellencies of the  Common Law tha t  i t  
was  made  for the  Engl ish  and not  for ano the r  people. Still 
the  scientific exper t  is equal ly  recent  in all systems,  and 
t r ea tmen t  of h im in one may  have  valuable  sugges t ions  for  
others.  

As  I have  al luded to German  pract ice  on one point,  a few 
others  may  be of interest .  For  certain mat te r s  and lines of  
bus iness  pe rmanen t  exper ts  are appoin ted  b y  the State, b u t  
t hey  are are not  regarded  as officers, b u t  as employds for the  
t ime being.  T h e y  have  no official title, nor regular  salary.  
The  p a y m e n t  they  receive is not  enough  to suppor t  them, 
b u t  ba re ly  compensa tes  them for their  loss of time. For  
mos t  cases the  exper t  is appoin ted  by the par t icular  j udge  in 
the  case, of ten on the demand  of one or the  o ther  or both  
part ies,  b u t  the  choice of the  exper t  lies wi th in  the  discre- 
t ion of the  judge .  H e  m a y  appoin t  any  man  whom both  
par t ies  sugges ted ,  or m a y  also appoint  a th i rd  man not  sug- 
ges ted  b y  either,  b u t  if bo th  par t ies  un i te  on one  man he 
m u s t  l is ten to his tes t imony.  If  a ques t ion  is involved for 
which  regu la r  legal exper ts  are provided,  these  need only 
be, or can be  appointed.  The  qual if icat ions for such a regu- 
lar exper t  are tha t  tie should  follow that  par t icular  profes- 
sion or line of bus iness  habi tual ly ,  and for the  purpose  of 
earn ing  his living. The  n u m b e r  of exper t s  in a case is no t  
l imi ted  by  law;  it res ts  with the  discret ion of the  judge .  
The  s ta tus  of the  exper t  in cour t  is a lmost  ana logous  to 
o ther  wi tnesses ,  bu t  i t  is not a civic duty ,  as wi th  witnesses ,  
to give evidence in cour t  except  where  a profess ion is fol- 
lowed publ ic ly  and for a l ivelihood. The  text  of his oath 
before  g iv ing  t e s t imony  is different  from tha t  of an ordinary 
wi tness ;  and he need not  be  sworn at all if bo th  par t ies  
un i te  in d ispens ing  wi th  such qua l i f ica t ion  The  sys tems  
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of jur i sprudence  are so different  comparisons are difficult. 
But  there are some indicat ions  of a ful ler  recogni t ion  of an 
expert  class of witnesses,  bu t  at  the same t ime no sugges- 
t ion of an expert  class of Governmen t  officers. 

I have  thus  endeavored,  wi th .n  the  t ime .limit of a very 
pa t i en t  audience,  to discuss the subject  announced  ra ther  
comprehens ive ly  and sugges t ive ly  than  m i n u t e l y  or even 
systemat ical ly ,  and I will have accomplished m y  purpose 
completely,  if I have succeeded in present ing  a few of its 
most  sal ient  features,  in such a way, tha t  the general  public, 
.outside of the professions involved, may  have a jus ter  view 
of the  scientific expert  and the posi t ion he occupies in 
forensic procedure,  and tha t  i t  m a y  be impressed, to some 
degree  wi th  the fact, t ha t  the t e s t imony  of scientific experts 
is at  present  an impor tan t  factor  in the trial of cases, ready 
in the near  fu tu re  to add to this  impor tance  in directions 
we. cannot  even predic t ;  t ha t  the courts  are powerless to 
exclude or res t r ic t  it  if t hey  would;  t ha t  its present  s ta tus  
is unsa t i s fac to ry  at  m a n y  points,  and demands  the  most  
ser ious considerat ion of all in te res ted  in the proceedings of 
ou r  courts  tha t  its value be not  impaired  by unnecessary  
taint ,  and tha t  the best  evidence tha t  the  most  advanced 
science has to offer is ut i l ized in the trial  of cases. 


