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FOREWORD

During the war the British Central Control Board
(Liquor Traffic) appointed an advisory committee to con-
sider the conditions affecting the physiological action of
alcohol and particularly the effects on health and industrial
efficiency produced by the consumption of beverages of
various alcoholic strength. As first organized this was
composed of well-known British physiologists, neurolo-
gists, pharmacologists and chemists who published in 1918
a small book, Alcohol: Its Action on the Human Organ-
ism, reviewing the scientific evidence concerning the effect
of alcohol on human beings.

On the dissolution of the Central Control Board
(Liquor Traffic) in 1921, the British Medical Research
Council was invited by the Secretary of State for Home
Affairs to reappoint the Alcohol Investigation Committee
as one of its own committees. This was done and in due
time (1924) the committee issued a second edition, en-
larged and revised, of its report.

Two chapters of this report are of such general and
practical importance in their presentation of scientific evi-
dence as to the effect of alcohol upon the nervous system
and the mind, that they are here republished in the hope
that the facts stated will have the wider reading and at-
tention that they deserve, for they are a valuable contribu-
tion to thoughtful consideration of the question of the
beverage use of alcohol amid the conditions of modern
life.
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MeNnTAL EFFECTS OF ALCOHOL

Effect of Environment on Symptoms of
Drunkenness

unkenness which has r.nost im-
'Thedastﬁzci)gf)jlrar mind is tl.la.t of b01§te1'0u2
disond red and even violent activity of mind an
dlsordelle i lL not infrequently appears as one
bl Wncll rocess of intoxication. Bu!: 'thlS
Pﬁase :ofnfnllilﬁy appears under soci}?,llconililtlllci)ris
Pl ions; aleohol undoubt-
-y 'Sti'm'l;i?;: ’:1111: :(;Irllilt‘i)(inof the intellect 8.,I'ld
ifiiywﬁlllilgl' the emotions, and it appears not im-
1

. . .
robable that this passing phase of excitemen
pr

1 d for by exciting in-
may be sufficiently accounte y

." i an y )

i estrained talk and song,
e et %lg;;:;’: f)l}eflésill:vity, which are jche com-
the genelza SIof the feast. 'The conclusion 1n(.11—
. Settnllgboratory tests of mental and .bodlly
cated'by 'aborne out by simple observation of
CaP’aCIty p - of other subjects, if one takes suc-
cesat eseéf(;s(o)els of alcohol in the absence of all such
cessiv
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exciting influences. The first effect generally
noticed is a slight giddiness or “light-headed-
ness;” this is followed by an increasing heaviness
and disinclination for all effort, soon passing into
sleepiness; and this in turn, if not counteracted
by any excitement coming from within or with-

out, gives place to a heavy sleep which continues
for many hours.

Fecling of W ell-being Induced by Alcohol

We may notice at once that even under these
conditions alcohol produces to some degree that
effect which, perhaps more than any other, is the
secret of its charm, its well-nigh universal at-
traction for the human race, namely, a sense of
careless well-being or of bodily and mental com-
fort.. In so far as this sense of well-being is of
bodlly origin, it is no douht largely due to a
flushing of the skip with blood that abolishes all
Sense of chill; but it is due also in part to a blunt-
18 of the sensibility to the small aches and pains
- a thousand hardly distinguishable sense-im-
Pressions which, except in  those in perfect
feth, contribute to tip the balance of bodily
ii'eehng-tone to the negative or unpleasant side.
Sl1;1 tsso ffar as this effect ig primarily mental, it re-
0 om the blunting of those higher mental

6]

faculties which lead us to “look before and after
and pine for what is not” and harass us with care
for the future and a too sensitive self-conscious-
ness for the present.

Appearance of Ezcitement Not Due to Any
Stimulant Action of Alcohol

If, on the other hand, the drinker is sub Jected
to the stimulation that comes from social inter-
course he usually passes through a phase which
may be justly called one of excitement, the de-
gree of excitement depending upon the tempera-
ment of the drinker and the nature and degree of
the external stimuli. But careful observation of
and reflection upon the phenomena of this stage
show clearly that they do not require for their
explanation the assumption that alcohol stimu-
lates the nervous system, whether directly or
through the medium of other bodily organs.

The drinker’s conversation and actions become
less restrained; all his emotional responses are
freer and fuller than in his normal state. IJe
laughs and smiles more readily, he grows more
easily angry or tender, elated or depressed,
scornful or compassionate, according to the ap-
peal of the moment. Perhaps the various emo-
tional states into which fear enters as an element,
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and which we denote by such names as anxiety,
worry, care, despondency, are exceptions to this
rule. This group of exceptions is readily ex-
plicable on the principle that we apply, namely,
that alcohol successively weakens and suspends
the hierarchy of functions of the brain, and
therefore of the mind, in the order from above
downwards; that is to say, in the inverse order of
their development in the individual and in the
race. For the emotional dispositions or capaci-
t1es. are a very ancient racial endowment and have
their physiological seats in the basal ganglia, the
IOWest.levels of the great brain, the part which
alone is represented in the brains of the lower
vertebrates., The higher intellectual faculties,
on the other hand, are the latest acquired and are
connected with the anatomically highest and last
developed parts of the brajn, Intermediate be-
tween thege come, in the order of development,

the' sensory and skilled motor functions (and
their nerve centres),

Blunting of Self-Criticism by Alcohol

segg{i;ﬁ;u. the in’fellectual functions, that of
for in it gy s the.hlghest and latest develop.ed,
Judgment € combined the functions of critical

gment and of self-consciousness, that self-

[8]

knowledge which is essential to the supreme ac-
tivity we call volition or the deliberative will. It
is the blunting of this critical side of self-aware-
ness by alcohol, and the consequent setting free
of the emotions and their instinctive impulses
from its habitual control, that give to the con-
vivial drinker the aspect and the reality of a gen-
eral excitement.

In the mature, well-developed mind this inter-
play of thought and emotion goes on under the
checking and moderating influence of self-criti-
cism; in social intercourse especially, it is con-
stantly checked by the thought of the figure one
cuts in the eye of one’s fellow men. In propor-
tion, then, as alcohol hampers this mechanism of
self-control, the liberation of intellectual or emo-
tional effects goes on at a higher rate. Normally
the emotional states of anxiety, care and de-
spondency are maintained by self-consciousness,
by the repeated turning of the stream of thought
to the self, its difficulties, its embarrassments, the
snares and dangers that beset its course on every
hand, and are far more frequently imagined and
foreseen than actually encountered. Hence,
when imaginative self-consciousness is dimmed,
the emotions of this class are proportionately less
liable to be touched to life, and in the absence of
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their restraining influence, the other emotions
run riot the more gaily.

W eakening of Self-Control Evident in Every
Stage of Drunkenness; Most Prominent
Feature of Initial § tage

Both introspectively and objectively this lack
of self-control i clearly discernible in every
stage of alcoholje intoxication. It is commonly
counteracted in Part by the sub ject, who becomes
aware of it, by meang of g deliberately increased
effort of self-contro] ; but, as the influence of the
alcohol Increases, this effort ceases to be continu-
ously effective, ang the drinker surprises the ob-
server (whether himgelf or another) by smiling
or laughing aloud at some very small joke, or by
1-ema.1‘ks or other actjong which betray the sus-
vpveenivlon~ of his habitual self-control. And the
ciaﬁyeigg ff his critical self-awareness is espe-
izl o, Ea ed by the fact that such jovial 1"6—
a lustre |y : driow utters seem to him to shine W.Vlth
hence the ?:2 g perceptible to the normal mind;
istic anq cogs:;:?’fp erhaps the most charactel;
dl‘unkenneSS’ o lﬂi )eature Of: th'e first stage C;
Which, e i pegt, of g o s MIERIICER

St ot the subject’s behaviour, be

[10]

tray the blunting of his critical self-consciousness
and of his sense of personal responsibility.

The successive stages or phases of intoxication
cannot be sharply distinguished, and every case
presents its peculiar combination and succession
of features, varying with the temperament and
disposition and character of the individual and
his circumstances of the moment. But three
main stages may be broadly distinguished corres-
ponding to the invasion by the narcotic of the
three principal levels of cerebral function men-
tioned above. The first stage, that in which the
highest or intellectual brain level is alone dis-
tinctly affected, has been described above.

Nervous Functions Involved in Second Stage of
Drunkenness

The second stage is that in which the functions
of the intermediate level, sense-perception and
skilled movement, are invaded and disturbed.
The drinker begins to show a certain clumsiness
of behaviour. If he is self-observant, he notices
*hat he is liable to make ill-adjusted movements;
vl setting down his glass it makes a more violent
contact with the table than he had intended; on
rising, he may stumble against a chair, perhaps
upsetting it; on lighting a cigarette he may break
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the match which he essays to strike; in speaking
h.e may slur a word or drop an h. Fach such
little mishap will at first be quickly rectified, for
each one may evoke the power, possessed in some
degree by all and to a wonderful degree by many
men, of temporarily correcting by an effort of

concentration or self-control th i -
he paralyzing €
fects of the drug. R

Emotional Instability in Second Stage of
Drunkenness

Hf:tf;ciilg St? ge also his perceptions are impaired.
several Seno Sense-o,bsel'Vation is narrowed; the
another; tlf es work in relative isolation from one
touch h;s F.ﬁne.n ess of his ear, of his taste, l}lS
e O{)_ecthlon is blunted ; he may momentar.lly
iffereilt tS }? ubled, and becomes relatively in-
food and t(])q eat and cold, to the flavor of his
the lights N aroma_Of his wine, to the glare of
stridenc ’ ;he. strains of the music, and jthe
The im yaio his OWF or his neighbour’s vOI1Ct:
ing furglerrmgnt of his intellectual functions bei
the functiq nevanced jthun in the first stage, a1
that of t, ns of t!le third or lowest cerebral level,
being Siille elm(-)tlons, and instinctive impulses:
to clum o atn.re]y Intact, he is apt to give way
Sy but violent displays of emotion chat”
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acterized by the exclusive dominance of each pri-
mary emotion in turn; and he passes quickly
from anger to affection, from boisterous merri-
ment to tears, from elated boasting to despond-
ency, each unrestrained and unmodified by that
blending of other emotions which expresses the
reaction of the intellectual faculties upon them.

At this stage the drinker is apt to feel that his
bodily movements occur without his initiation or
intention—they escape from him rather than
proceed from his will—and, in so far as he re-
mains self-conscious, he leads a double life; his
inner self, a detached observer with folded hands,
watches his bodily actions, not seldom with sur-
prise, consternation or amusement; he may, e. g.,
become aware of wearing facial expressions, of
making gestures, or of uttering remarks, which
he did not intend and cannot wholly repress, but
which seem to him to be executed by his members
of their own initiative.

At this stage the paralysis of the drinker’s
higher mental functions reveals itself clearly also
in the increasing dependence of all mental and
bodily activity upon external stimulation; he
lives in and for the present moment only, and, if
he is deprived of the stimulus of social inter-
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course, he quickly lapses into dreamy sommolence
or actual sleep.

Third Stage of Drunkenness

. In the third stage, the intellectual processes of
Judgment and self-criticism and control are vir-
tually suspended; the functions of sense-percep-
:111(1)3 :}?ed Sklu?d movement are grossly impaired,
e antzlmon?al tendencies themselves are in-
to them Swﬁeia ened, so that only strong appea.ls
their ab - et e.VOke any response and, 1n

avsence, the drinker sinks inert and nerve-

l .
hi)sls ;Eto . heavy sleep, which lasts until the alco-
sorbed has a]] been oxidized.

H‘ .
Ypothesis That Alcohol Acts Primarily on
erve-cell Junctions o Synapses

HOI"II‘II:; csoli-cesslo11 of events, constituting the
pears to cq Se of aleoholic intoxication as it' ap-
in genery] t:;mon observation, can be expla.lned
action of 5] s by an hypothesis as to the dlrec_t
@ cohol on the nervous tissue, which 13

facts and ;;lr;(]lOSl}Pported by many physiological
alcoho] gt 8168 the hypothesis, namely, that
upon the ner}}mmamly and most powerfulb‘f not
tiohs betWEene CCHS or ﬁbl‘es, but upon the Jllnc'
nerve-cells, technically known as

[14]

synapses. 1t is now pretty well established that
we may properly regard the nervous system as
consisting of a vast number of vital units, the
nerve-cells, each consisting of a central body and
one or more slender threads or fibres; each cell
having no anatomical but only a functional con-
tinuity with others. Their relations to one an-
other may be likened to those of a crowd of peo-
ple, in which each person maintains relations
with his fellows and communicates with them
only by the touch of hands and feet. There is
much evidence to show that these points of con-
tact are the weak points of the nervous path-
ways; the points that give way most readily un-
der strain or shock and under the influence of
fatigue and of various paralyzing drugs.

Why Effects of Alcohol Are First Shown on
Higher Functions

Further, there is good reason to believe that in
the pathways of the lower levels of the brain,
those which subserve the functions first devel-
oped in the race and in the individual, the points
of junction are relatively firm and open to the
passage of the nervous current; while those of
higher and later developed levels are less solidly
organized, and that they therefore offer more re-

[15]



-vous current, in
roportion as they stan : g‘ f development.
?unction and late in the order '(f)' we make the
If we accept this View’, and. I t alcohol acts
further simple assumption tha rve-cells (or
equally upon all such junctions of ne of the phe-
Synapses), we have the explana’gonthe terms of
omena of drunkennegs, FOI"_ yequaﬂy upon
the hypothesis, the aleohol, acting system to In-
all cell-junctions in the nervous iqge of the
crease their resistance to the pas y sistance to
TIErvous current, wil] fipst ra‘ise this l_eunctions in
the point of impermeability in tho-se J the latest
which it ig hormally highest, that.ls’ .1n nd it will
developeq Paths of highest function; as of other
Progressively effect a similar pal'alysf of func-
lerve-paths ip the descending order
tiona] dignity anq complexity,

Action of Ale
It May be addeq

laborious

ohol Purely Narcotic any
that a review of the tI;l de
attempts made in recent years the ef-
Y the methods of the laboratory stem,
mind and nervous s}’l with
ations harmonize wel e of
ons; for, although Somthey
N these lines believed
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at such obsery
nera] conclysi
the earliep Workers o

s ; ating ef-
had found evidence of an mﬂflal lsitg;lsl;ls to fe of
?ﬁ t of alcohol, this appeareq m.aand later work

” Il extent and dura.tl?n’ f this interpre-
but sﬂlzz1 ubt upon the validity o ts the conclu-
thr'ows fothe evidence and SUPPOI'hO1 upon the
tfn;lonﬂot the direct effect of alfiou on all parts
o msystem is, in all stages an . 5 d its fane-
nervous ) €8s OF SUSP j

stem, to depr st to last a nar
:’f thetllsa}:c it is, in short, from firs

lons; )

cotic drug.

the principle according
i vianel s he
to .Wthh ali;)e nervous system generjll;: ,among
brain and of ]ntal changes are natuI‘n ement to
ble S%enttl(lj'tqllrlletlle symptoms fOfl(ci(f}I;zl gEchey may

rst of a ’ :

;;epear. With Sil(lj:rllls i(f)li?(fhoare noticeall)eles;ywmlgf
be the Ollly Syl:npthe earliest of the vl‘:hi(z)us thﬂ't’
la,rger., theY_ zueof changes. It_ 150 \lr sis to one
tomatic train le by PSVc}lOIOgIC{L1 ani; §Crhqt intel-
though traceab em-elv, thes blunting ¢ 1 tile mind
Single Source,,-n'a'snl. and control whic lhich they
lectual self-critici the detailed forms ;Yes of indi-
hormally .exelzfl,er the manifold V‘alle : ear as dis-
a,?(siumle ;;’Lllll’n?sltance and character, app
vidual ¢
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ordered items of behaviour almost Protean in
shape and kind. Yet of these, various as they
are, certain sub-types appear with such fre-
quency, and have been so accreditably docu-
mented in carefully conducted test' experl-
ments,* as to be worth specific mention here,
since they can be regarded as established marki
Symptomatic of alcoholic effect. In this respec

they have therefore some practical importance.
They may be subsumed briefly thus: (1) UI}'
critical self-satisfaction of the subject with his
own performances, (2) disregard of Occurrencei
and conditiong normally evoking caution of. ac

and word, (8) trespass of rules and conver.ltlffrlS
Previously respected, (4) impaired appreciation
of the Passage of time, (5) loquacity and (6) an
argumentative frame of min 4
Barly Appearance of Purely Mental Effects of

Alecohol

. These changes of mentality actually Obseerd
IIfl‘ labora.tf)ry experiments directed toward study
O«‘:tﬁohc effect are largely confirmed by ger

" i ; T-

Krae})ehn: Uber gie Beeinflussung einfacher psychiseher Vo j
{g{mge durch einige AI‘ZHeimittel. Jena, 1893. Rivers: son.
uence of Algohg) and other Drugs on Fatigue. LoP

1 : et
907, Part”dgfﬂ Studies in the Psychology of IntemP
ance. New York, 1919,

[18]

eral experience. As laboratory experiments
show, they may occur when the dose and degree
of action of the alcohol are quite insufficient to
cripple manifestly and openly the power to per-
form routine technical operations, such as adding
figures or typewriting by a person accustomed
to perform them. To attempt to specify the
lower limit of dose required to produce these
Symptoms is probably of little value. Not only
1 there varying susceptibility to alcohol from
Person to person, and not only does, in one and
the same person, the susceptibility differ accord-
ing to circumstances, digestive and other, under
the same dose, but intellectual self-criticism and
control are strong in one person, weak in an-
other, and, in the same person, while strong in
respect of certain kinds of acts, may be weak in
respect of certain others. With large doses
these slighter mental effects are part of the train
of Symptoms passed through, as profounder de-
8rees of intoxication are approached.

Disturbance of Higher Mental Junctions in
Conditions Falling Short of Drunkenness

But a point of greater practical importance is
t}'lat, without signs of intoxication in the full or-

"MAary or in the legal sense of the term, the bear-
[19]



ing and individual attitude of mind suffer tem-
porary change as an effect of the drug; and those
in contact with the person so affected have for
the time being to deal with an altered individual,
whose mind lacks temporarily its normal f{wt.o '
of judgment and conspicuous elements of 1S
self-control.

There is hardly any need to emphasize here the
obvious fact, that the directions which these alter-
ations tend to take commonly, even as instanced
merely by the few sub-types of deviation of judg-
ment and behaviour just mentioned, are likely to
b&.% fraught with serious consequences for the due
discharge of responsibilities in all walks of prac-
tical life, Accuracy, avoidance of accidents,
tactful handling of colleagues and subordinates;
?rll)sr‘;r\;ince of discipline, punctuality, retic_:ence
o ad(.?rs of confidence, are all obviously JeoR

#¢d; and an additional source of friction 15

brought to complicate the relations between the
employer and the employed.

[20]

II

A1.comor AND THE PERFORMANCE OF MUSCULAR
AcTs, AND OF THE SIMPLER MENTAL
PROCESSES

In the preceding chapter we have dealt with
the effects of alcohol on the general complexion
of the mind and on behavior. A number of ex-
perimental inquiries have been carrie'd. out on the
effects of alcohol on muscular activities, and' on
such simple mental processes as are susceptible
of quantitative measurement in the la.bomtory.
It will be convenient to group these. together in
this chapter, since, in more than one msta'nce', t.he
same observer has applied, to the same 1nd1v1fi-
ual, tests which comprise measurements of skill
or endurance in the performance of some co-
ordinated muscular movement, measurements of
the efficiency of purely mental p}'o'cesses, guch ?Isl
rapidity and accuracy in memorizing, an dangmd
tests in which it would be difficult to decide
whether the mental process or the neuromusculz.xr
co-ordination was the more important factor 1n

the result.
[21]



Complexity of Muscular Acts

; The effect produced by alcohol on the per-
orm'ance of muscular work is not so readily de-
terminable as might at first sight appear. The
ﬁ;ll‘gm'.mance of a muscular act, even of a simple
e ,CLIII\;olve§ a number of processes. The ac-
‘el :acthn of the muscle is only the final
Shiin 1o Series ‘Of events. The action of the
L ner:rnva“ab_ly to be called forth by re-
Sncliide, eve0u§ actlon,. and this nervous action
linked series of rper, - pLeSt voluntary act, 2
of the nervous Processes with which many parts
System are concerned.

In
ﬂz;inifc?f Alcohol on Their Performance Due
01 on Nerpoys System, and Not
On Muscles

The :
act, a prf)ll}lnstd;ebgmg the final executant of the
nistration efmg elucidation is how far the
functioning ofo alcohol influences directly the
Muscles diffey g f}:ih? muscles themselves. The
nervoyg Systemut CIently. from the organs of the
Uence of alegl 10 make it probable that the in-
at least, no ol on the two will not be the same;
y n{jl) of the same magnitude.

rated fromui;llce of aleohol upon muscles sepa-
€ Dervous system has been exam-

[22]

admj

ined, and it has been found that when adminis-
tered to them through the blood in doses up to
the equivalent of about 70 cubic centimetres in
man or nearly 5 oz. of whisky at proof strength,*
aleohol produces no obvious effect upon the con-
tractile power or other functional properties of
muscle.

We may infer then that any influence which
alcohol, in such doses as are met with in ordinary
human consumption of it, exerts upon the per-
formance of muscular acts, must be referred to
its effects upon the nerve centres concerned with
activating the muscle.

Reflew Acts and V., olitional Acts
1eir expres-

The nervous processes which find tl .
o two main

sion in muscular acts, are divisible int
kinds. Those of one kind are termed voli’fional,
because produced at the behest of the will; of
the other, involuntary, because independent of
the will. The former, even at their simplest, are

complex. The latter, often spoken of as “re-
These latter are for this rea-
d analyzed;

m are suf-

flexes,” are less so.
son more completely understood an
the nervous events involved in the

—

*V. Furth and C. Schwarz, Pfliger’s Archiv. f. d. ges. Physio-
logie, Vol. 129, p. 595. 1909.
[23]



ficiently known to serve as standards by which
the effect of alcohol upon certain fundamental
Processes of nervous activity can be gauged. The
relative simplicity of the reflexes has made it pos-
sible for medical study to ascertain with exacti-
tude what parts and elements of the nervous sys-
t.em are required for theip performance and to
gudge fl-om. them whether those parts are work-
any imo Oll;a lon as to thf: seat and manner of
hey aie Of;m'ent Or impairment they may show.
means of thelmportan(:e further, since it is by
acts use that vnfr.‘ 'ous centres which the 1'eﬂ€fx
the higher ner\(r) 1tional nervous acts, init.ia,ted in
upon theip eXeZ:: centres, eXercise‘thelr effect
ments of hand 4 d ant muscles. Skilled move-
date of the w']ln arm, executed under the man-
the emPIOyme;t,bdem&nd f:OI‘ their performance
centres which the ygle brain of those same lower
test. The brajy reflexes of the limb employ .and
action thyoygy 1 centres bring the muscles into

If for g 81 the lower reflex centres.
these lattel(‘)la?:e I()iirt of the' b_ody, say leg or eye
that the skilled mnge.d, it is not to be expected
eXecution, by that part, of acts

under the ch
perfect op norriS;c} of the will can continue to be

[24]

Influence of Alcohol om Simple Reflex Action
1. TaE KNEE-JERK

A simple reflex act, much used by the phy-
sician for testing the healthy working condition
of the spinal cord, is the knee-jerk. A light tap
is dealt to the front of the knee just below the
knee-cap, on the tendon of the muscle that
Straightens the knee. The tap is delivered at a
time when the limb is at rest, for instance when
one knee is passively resting crossed upon the
other. This light blow stretches slightly and
brieﬂy the muscle, and this slight stretch excites
nerve-fibres which pass from the muscle to .the
nerve-centres in the spinal cord, and so excites
these centres. The centres in their turn ex?lte
the muscle by means of the motor nerve passing
from them ’co~ it. 'This causes the jerk-like move-
ment of the knee. This reaction test therefore,
(1) the nerves passing from the muscle to the
spinal centres and from the latter to the muscle;
(2) the spinal centres themselves; and (8) the
muscle. Tt gives reliable indicati(')rfs not only of
the healthy or disordered condition of t.h.ese
Parts, but in several respects also of the condﬂ.;mn
of the brain itself as influencing that of the spinal
cord. The indications it yields are the more val-
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uable because it is a reflex which lies be.yond tl;i
voluntary control of the person exammed.. by
cannot be quickened or slowed, increased or
minished at will by the person experimented on.
Experiments conducted by Dodge and Ben‘e-
dict* showed that a dose of 30 cubic centlmetlei
of aleohol, equivalent to g little over 2 oz Of
whisky at proof, or to about 11/ pint of beer 0f
average strength (i. e., containing 4 per cent 0
absolute alcohol), administered an hour %o 3‘3
hour and a half earlier, lessened the speed an
amplitude of the movement of the knee-jerk 1n
healthy persons, As an average obtained from
observations op six men, this dose of alcohol re-
duced the speed of commencement of the I'CS.POH(i
sive movement by 9.6 per cent and dimin-lShi&
the extent of the movement by 48.9 per cent.
arger dose, 45 cubic centimetres of aleohol, in

the same pergong impaired the reaction speed and
amplitude sti]] more,

These experiments were repeated by 1\{[il.e51;§-
He also foung that the speed of the knee-jer

Was lessened during the first 21/, hours after &
\

“Dodge & Benegiot.
ington, 1915,

iW. R, Mileg . “Effect of
tiong»

’ 7 Sh’
“Psychological Effects of Alcohol,” W&

. ne-
Alcohol on Psycho-physiological Tl
Carnegie Institute of Washington, 1918.
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dose of 80 c. e. of alcohol. Subsequentlly th;
speed was somewhat increased. The effect o
alcohol on the amplitude of the movement was
Irregular.

22
2. Tur “Eye-Crosiné¢ REFLEX

simple, is the

Another reflex, somewhat less P in-

“eye-closing reflex.” The movement 18 ar; :

= [ me loca

VO]HIlt&I‘y blink which occurs Whei sZtere o

) . grit enters
danger imperils the eye, as when D] oceurs also
a blow threatens it. It common V1 cod by fhe
T 1S rece g

When some startling shock unexpected noise

body, or when a loud, Sudde{]’ luntary act, re-

is heard. Although it is an involun ining be ac-

Pression of it can by practice and tr irhich other-

quired in regard to circumstances‘L ceiminite 1D

Wise regularly evoke it. Thus, itsu‘d noise, those

a threatened blow or to a Sudde(;] : Othe use of fire-
Who are practiced in boxing and 1n

arms learn to suppress it. this reflex has been

is ;

The effect of aleohol on edict* in the six

examined by Dodge and Ben s tested as above.

normal men whose knee-jerk Waes of aleohol re-

The dose of 80 cubic centimetr

cent., taking
tarded the reflex speed by 5.9 PeT ,
"Dodgs 27 it., 1915
*Dodge & Benedict, op. cit., 1915.
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the average from four of the men; it decreased
the eyelid movement’s extent by 10.7 per cent.,
taking the average measure from five of the men.
Forty-five cubic centimetres of alcohol, equiva-
lent .to about 3 oz. of whisky at proof, or to nearly
2 pmts of beer, impaired the reflex still more.
In two of the men the smaller dose slightly in-
creased the reflex-speed, and in one of these two
the lé.ll‘ger dose also increased it. The means
us.ed In these observations for evoking the eye-
bhFlk reflex was the sudden production of a loud
noise. Both of the men in whom the dose of
aleohol induced increase in the speed of the re-
fex were found normally and apart from any
dqsage with aleohol to exhibit unusually small
blink-reflexes, The observers concluded that
the l:lorma] blink-reflex in these two men was 2
partially restrained one, some degree of inhibi-
l’gory control over the reflex having been acquired
azdthim' _One of them was practiced in boxing
COncluged in revolver. shooting. The observers
duced ie t}’:hat the quickening of the reflex pro-
o tho arllcohisle two cases by the aleohol was due
control. Weakemng the acquired inhibitory
c Miles found that 40 minutes after a dose of 30
+ € of aleoho] the speed of the movement Was

1281

decreased by more than 12 per cent. on an avelr-
age. The speed gradually increased till 2%4
hours after the dose it was somewhat greater
than normal; it then again became less. The ex-
tent of the eyelid’s movement followed the same

course as the speed.

Depressant Effect of Alcohol on Simple
Reflexes

This dose of alcohol, therefore, depresses these
simple reflex reactions of the nervous syst;rzl—.
Even in regard to the somewhat gTeat;ruol;v :
quency of the pulse-rate which commonly o

hol,

the administration of a moderate dose oflzzlrczhan
the cause seems to lie in a depressant rath

The accelera-

a stimulant action of the drug: depression
tion of the pulse appears to be _du.e t.o o P tone
in degree of the reflex cardio-inhib1 i;ll;y The
which normally restrains the heart bfﬁl th.ese o
depression caused by the alcohol in 2 " the
stances indicates a specific lowerm?a nature
Powers of the lower nervous cer.ltl'?sic:nsity, that
resembling, though much less 10 11 £ that kind,
Produced by chloroform and druigs ’:
tending towards temporary R
—
*Dodge & Benedict, op. cit.. 1915-
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D; '
ifficulty of Analy.zmg Eifect of Alcohol on
Volitional Acts

Si :
Staril;IiIrllg le I:iﬂixi‘s lllfe th.e above form a suitable
which alcf))horll Or Inquiry into any influence
tem in its pe 'fl‘n%y exert upon the nervous Sys-
the step bren orwence of muscular acts. But
ated and Contr(s);llcg simple reflexes to acts initi-
one into g, regioe by the will is a considerable
sides the lower rnﬁ of greater complexity- Be-
volitiona] Procese €X centres through which the
nerve-centres cq S€s must ultimately play, the
recting g muscu?c?l‘ned in calling forth and di-
many, some i ’chml act at behest of the will are
others in the lowe ughest parts of the brain and
itself. Tt i im o 'and some in the spinal cord
aleohol step b P:SSIble to track the influence of
it can be Saidyv:-t?) thro}lg‘h such a maze. But
action of the alcl}: Cert_ﬂlnty that the degree of
all the centreg n i ?l will not appear equally in
cesses. The detOI-'lm all the phases of their pro-
action of the vy 1":‘.1 ed nature of the normal inter-
Muscular aet iy centres, whence the willed
sufficently kno;fsults 1s far from being as yet
analyze the inﬂu(r:_x1 to justify here an attempt to
steps of the PrOCeSSce of alcohol on the separate

[30]

Effect of Alcohol on Efficiency of Willed
Movements

however, been made which,

Experiments have,
the willed act,

without attempting to analyze
and accepting the movement made as index of
its success, indicate how its efficiency changes
with varying conditions. Three main directions
in which the efficiency may vary are (1) in
power, (2) in ability to withstand fatigue, and
(8) in nicety of adjustment for the object .in
view. The power of a muscular act and 1ts
ability to withstand fatigue can be examined by
the ergograph. This instrument registers the
strength and extent of a particular willed move-
ment which can be easily repeated, the instr.u-
ment COntinuiﬁg its register throughout a Ser1es
of repetitions of the act. 'The moxtement ar-
ranged for is purposely kept a Very simple one,
and therefore little scope is given the ergo-
graph for examination of nicety of adJustment,
or other factors which constitute “gkill.”

periments 0m the Effect of

Alcohol |
The influence of alcohol has been examined
ergographically by many observers. Some of

the observations appear, HOWEVer: to be of small
[31]

Ergographic Ex



value for o
. ur purpose; i
Is unstated; in solr)neet’ I some the dose of alcohol

unsatisfactory: ;
. Y5 I some too little heed was paid

of the :
SErvers, impregge dexp_erlment. The earlier ob-
actual movement ith  the simplicity of the
appreciate full tlemployed as an index, did not
ditions might 3&‘ 1€ extent to which mental con-
f’raphic reCOrd; hZCt 1It. Experience with ergo-
he ming, areat s shown that fleeting states of
t?nti()n or g’reat:r or lesser concentration of at-
tion of the movr or lesser interest in the repeti-
other, May infl ement at one time tha tp
a3 ’ n at an-
performance ofuence quite distinctly a person’s
that chogen g, 4 movement even so simple as
gestion” hag t; :jhe €rgograph. Mental Iz‘su -
from disturhine tle eXC!Uded so far as possib%e
€Xperiment, Wl?i }:e subject’s attitude toward the
he mere knowirfg. should pe a neutral attitude
Ze(ioi;a of aleoho] ;;?&té}e has or has not receive(i
e test 7 alfect his perf -
Produceq 1 and obscure or ¢ P . ormance un
) ¥ the alcohol jtself onfuse any effect
€ researcheg ; . )
taken deﬁnitelyei I which precautions have been
Ous sources of en?osafegUard against these vari
T are still relati .
atively few, and
[32]

r];)lfl};lsi M%O'ng them is the investigation by
o, o .Of : 1vers‘found.that single doses of 5, of
ndubiten] 0 cubic centimetres of alcohol left no
o 1 e trace upon the muscular act, as re-
e y the ergograph. His experiments
e rried out upon two persons. When the
respon étls increased to 40 cubic c.entlmetres, cor-
¥y intng to over 23/, oz. of whisky, or to about
o t%) of beer, an effect was produced on one

iese. That person was habitually an ab-

stail .
ainer from aleohol. The effect produced on
crease in the series

s increase appear-

after the adminis-
small.

g}s :;'gfgl‘aph record was an in
e E ractions performed, thi
tra,tia out an hour and a half
on t(})ln of the dose. The increase Was
oy fe other person ('examined the dose of 40 c. ¢.
it OHOWGd by shght decrease of .the ergo-
in t{) hic work, but Rivers was not satisfied that

he case of this person the dose produced any

clearly indubitable effect.
. The result stands in general conformity with
esults obtained previously by Oseretzkowsky

and Kraepelin,t who found no o

.
*River ;
ivers: “Influence of Alcohol and Other Drugs o% Fatigue.”

bvious evidence

London. 1907.
in Psyoh-ologische Arbeiten, Vol.

0
¥ Se;etZkOWSky u. Kraepelin:
> pt. 4, p. 587: 1901.
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of an effect of alcohol on the ergographic rec01"d
after administration of single dose of 50 cubic

centimetres (i. e, 814 oz. of whisky or a little
over 2 pints of beer).

In the extensive serjeg

of ergographic experi-
ments by Hellsten,}

the ergograph employed
was of an unugyg] type, the movement l.egistered
being executed with both arms, and therefore ot
so limited ang simple ag is generally preferl'.e

for rgographic examination. Working with
this type of €rgograph Hellsten tested the influ-
ence of alcoho] upon its records. The subject of
eXperiment was ap athlete of 90 kilos [about 198

lbs.] weight, Single doses of 25 and of 50 cubic

c.entimetres of alcohol, given in appropriate dilu-

tion with Water 5-10 minutes hefore the €rgo-
grap hic recorq began, produced no close and un-
¢quivocal effect op tpe record. When the dose
Was 80 cubic centimetres, corresponding to be-
hfveen 5 and 6 ounces of whisky, or more than 3
Pll.lts of beer, there ensued, after a slight and
brlef-lasting Improvement in the record, 2
marked decrease in the recorded muscular work.

en this dose precedeq the test by half an hour,

the decreage b cent
RO observed amounted to 20 per

+Hellsten .

o) Skandingy, Archiv, ¥, Physiologie. Vol. 16, p. 160

[34]

of the normal performance done without alcoh:;l-.
The decrease was 17 per cent when the dose (I:ent
ceded the test by one hour, and was 11 per
when it preceded the test by two hours.

lcohol
Amnimal Eaxperiments to Test Effect of Alco
on Work

. ove

Comparable in some measure Wltlél’il;flvil;u,*
eXperiments are those carried out byh ] upon the
who examined the influence of aleoho iIL) tread-
output of work by a trained dog tu;nilirll)%ral daily
mill. The dog had a measured an When one-
ration of raw meat and cane-suga;" daily sugar
third, namely, 84 grammes, Of~ tlent;m;atres of
ration was replaced by 50 o a3 022 per cent.
alcohol the output fell by Ly ther the alter-
Similar results were obtained Whe—] ; or monthly.
Nation of the rations followed Weell; ; substitution
The dog Jost weight on e a-lcof;oon the ration
ration z:,:nd maintainegll its weigh L

132, pp. 65 and 110. 1901. . f the do

Withou:palcohol. The actual Wefliltt ((;f alcohol

; 0
IS not stated, but the da.lly amatiOn must have
taken by it in the substituted T 250 cubic centi-
een equivalent to not less than

ort of a
much sh
Metres aleohol for a man, OF not
Rea— de
“Chauveaq: Comptes rendusl
132, pp. 65 and 110. 1901
[35]

i ol.
1’ Académvie des Sciences. V



Pint of whisky. Dogs are, however, less suscep-
tible to alcohol than is man.

Observations on Effect of Alcohol on Efficiency
i Hill-climbing

Comparable also to some extent with these
observations on the dog are observations by
Durig* upon man. Durig observed the effect of
aleohol upon the muscular exercise involved in
walking to the top of a hill. The ascent and the
route taken and the time of day and other condi-
tions of the ascent were kept as far as practicable
th.e same for a number of successive repetitions,
Wlth. the exception that on some days 30 cubic
centlmfftres aleohol in 150 cubic centimetres of
Zzétzlf"’ ‘l‘;l(?.,l as much alcohol as is contained in'2
addition . 1 - /4 Pint of beer, was taken in
at breakff? Eh'e daily ration. This dose was taken
that altho(us };] ust before starting. It was found
moderate ug the walker, who was accustomfad to
ence betweze Olfl‘.aleoholf felt in himself no differ-
nOn-alcoholI:i 15 condition on the alcohol and
minute w, ays, the distance and ascent per
35 on the aleohol days less by 12-14 per

P — D the non-alcohol days. This

*Dirig. Ppy
: ger's 4 : - .
P- 314. 1906, Tehiv fiir die ges. Physiologie. Vol. 113,

[36]

was so, although the expenditure of energy by
his body was greater on the alcoh.ol Qays than on
the non-alcohol days. Durig inclined to at-
tribute this deterioration in the Eerfor‘mance'o}fl'
the ascent to impairment of skill Wlt.h whic
movements are directed. e says that it was as
if the effect of previous trainirfg m thel.ac’;):;eriz
temporarily lost. The experienced ¢ ltr}? e
reduced by the dose of aleohol towards eIldlllV
of a beginner at such work and makes alrll l'lud eZl
large number of badly directed or 1 f-'Jgo f :
movements. In short, alcohol ina d.ose o i
tended to undo the effect of previous tramlrlli
The act here was of course much_ e C;EI;C{S
and gave much more scope for kit tlhan ‘
examined by the ordinary ergograpi-
Disturbing Effect of Alecohol on Skilled
Movements
Rivers, in an &PPendiX to the tz}tl
ergographic observations HOLER ven when the
the ergographic records sll(?‘Ved’ < etres, slight
dose of alcohol was 40 cubic €€ Iltlmnced’bv it,
evidence only of their peing influe eviden‘ce to
there wag f 1'0£n the eXPel’imentS ?j;her control of
the effect that after that dos the ood,” and
Movement did not appear ¥ ba wo B

[37]

ccount of his
at, Ztlthough



that the
(:¢ 1
slower thaneil;tlon of movements tended t
follows: “In ;lal. His evidence for this '0 be
subject experi ¢ normal condition,” i. e ;’S las
allowed him b ented upon, “the ’tw. e
. ’ 0
taking the cusettWeen successive erg.}:otg:l"mﬁ:l u; o
necessary adjucs’;nal‘y readings and for makir(l) s
Zmple for his doinments of the ergograph Wer{g
a . § s0;
) ¥s the period of ty bu.t on the 40 c. c. alcohol
ﬂfllough for him t Wo minutes was hardly long
1o§ugh the time itot ;161 what was necessary, al-
ger than ok him seemed '
iy sual. This ed to him no
vas at -his was so striki :
watch was ip erﬁrst inclined to belif;rrleg 3”::5 t}i]'e
had been carryi ror, for it seemed to him t]la t 1ls
mal spee.” g out his usual task at tl o
“Sever ask at the nor-
. al Sm
which th all accident
& ents hs
were Prob;lt?ls ¢ of alcoho] W;‘;Pfoened on. G2y 20
" R aply t C. C., &
Justing the aV he result of awk o md. Bheze
PParatus. Some O}V{E‘dness in ad-
he intervals”

n the g
+)wer bells of e ;
de]Hg linesefc(,) ‘Ccup led” (bVX;lese at'the ergo-
;rgograms in g, ll) ta}?ular Plli‘POSGS SUb'JGCt) n
ou 00 or :
ir nd afterwards ¢ » and these ope Y pastig
regularly op th' 0 have bee perations were
Xperimentg T We.e. ‘ﬂcolrl1 Id?]ne roughly or
Q : € (¢) ”
€Signed for the g Sys.
[38] pecial purpose

-8 .
0 c. c. taken with a meal

zi_ziztilllllg;: .the effects of alcohol on the accurate
-y S’t ion of nervous z'md muscular activity
been carri:;c;s;agy ffor skllied movements have
and Smitht. y Vernon and by McDougall
alclz)/{lcolljougall and S-mith studied the effects of
when unzn persons in a normal condition and
The uly fatigued by epforced lack of sleep.
Simgle employed the “dotting placlline” and a
a‘PPar-’L;nen];Ol‘y tf'est. The dotting machine is an
wide i; us dy which a paper tape ab.out one inch
worlk I’Ill‘it e to pass before the subject by clock
mUch. w he subject sees at any 'moment only‘as
dow it }tlhe tape as appears behind a small win-
Printerzl e _top of the. machine. On t}.le tape 18
A an irregular line of small re‘d cu'cles-and
as it ject attempts to make a dot I each circle
passes the window.

in Th-e results showed th

variably made after a sufficien

had been taken. The dose might be

10 c. c. if taken some hours after a meal, though
had only a Very slight

the dose was also

at more mistakes were
t dose of alcohol

as small as

action. The result of diluting

to .
decrease its effect.
*k
M .
TMegTCﬂl Research Committee, Special Report No- 34, 1919.
edical Research Committee, Special Report No. 56, 1920.
[ 39 ]



The action of alcohol wag the same both In thte
normal and fatigued condition of the Suinfe:
except during g period which can bes.t be ry
scribed as one of convalescence following mul .
loss of sleep; during this period, alcohol had th
effect of improving the results of the test. )

Vernon useq as tests (1) the speed al:ld z;ce
curacy with which a ghopt paragraph, which t ln
subject knew by heart, could he reproduced (?n
the typewriter, (2) quickness and aceuracy lt
using an adding machine; (3) the “target .tfsr;
In the latter, the subject is required to Pl'I“t‘S
hole sible to each of g series of ('io X
er, the paper being fixed 1nb¢_
at arm’s length from the su

S near as pog
In a piece of pap
vertical position,
ject.

He founq i all his sub Jects and with all ?‘f
tests employed that the accuracy of the museu ;n
Llovements was jmpgipeq after alcohol had be s-
taken, Tpe effects varied according to the Sud
ceptibility of the Subject, the amount taken, an S
the conditions under Which it was taken. It wa

- or
found to paye less effect when taken diluted
with food,

Unfortunately
non’s €Xperiment
the Psychologist,

. . “Fap-
a large proportion of Dr. Veof
S are, from the point of v1ewthe
oPen to the objection that

[40]

he same
ject were one el t oli-
observer and .thz;s;)fgng out tests mfvoizgllﬁlvhad
Person, Wh(filmknew what amount o i vasbed itie
tion and skill, d was aware of .the‘ su::z;tc. The
been taken, aintion to meals, dlluFlor.l;l as they
fluence of ri}?eref()l'e not so conVl.I;CICai only be
leSUI‘tS, are 1 ht have been, and ,l with those ob-
Otl.lel vise mig how no disharmony d conditiOHS.
Sa‘%d that they > -e suitably controlle te electri-
tained under mor d a somewhat ek},b c’;‘;‘»e task set
1l\Illes*' e{fﬁgl(‘)‘{ﬁe purSuit'met:;:Lt of1 a sailor
cal apparatus, a
the ';Iulb ject was analog?us tzoul'se by compass.
! hip on a given ] in such a way
steering a s ipulate the whee ference of the
He has to r.naﬂlI;nt on the circum Zsite another
that a certain .Poqlways exactly OI])P compass. If
c01'111;ass fcl]"‘zdﬁfe:i framework of Efd er the 1nﬁlii
bomt on the fis , course, d w1
the shifp 1110"6_3;12)1{1 lwlzlirl;es, the compass ¥
tnce of the wi

. nd
L On3 21
- direct1
. in one oOr other ect moVement
begin to swing 1 r

cor v ter,
k by the rsuit-me
n;llst be 11)1'01118']1;1}):(;leedle of ’Ehedl;uiln an analo-
Of the wheel.

Which the subject must k 1IseS to swing

. -
: mpu : Ter and MO
», recelves 1 icker ¢
8ous manner, tl‘en 0 a much qu
T

Oor other directi

PsyGhOl'
*W. R. Miles; J. Baper. [41]

Vol. 4, p- 77 1921



irregular manner than does the compass card in
a ship, and the subject has to counteract these
impulses by corresponding movements of a
handle. When the needle deviates from the
proper position, it allows an amount of current
proportional to the extent and duration of J'fhe
deviation to pass through an electric meter which
records the number of units passing; so tha’f the
more accurate the movements of the subjects
are, the less the metey will record.,

Miles found the amount of current allowed to
Pass by his sub ject after he had drunk a litre of
2.75 per cent aleohol ( approximately equivalent
to 135 pints of very light beer) was on an aver-

age about 11 Per cent., more than when he had
drunk the same quantity of water.

Effect of Alcohol op Adjustment of Eye-
Movements

The evidence summ

section shows that the e

ments tends to he i

arized in the preceding
xecution of skilled move-
mpaired by alcohol. .

This stands in harmony with observations by
Guillery* on the influence of alcohol on certain
movements of the eye. Guillery tested the

: o 9,
"Guillery.  Pyriigep, Archiv fir die ges. Physiologie. Vol. 7
P. 597, 1899,

[42]

Jv an ObjeCt
ability of the eyes to follow cllzallé,rsjn I
brought nearer and nearer to t lfo(I;uSSGd on it as
ing it, that is to keep both ey.e's s a convergent
it approached. This reqm]le convergence in-
movement of the eyeballs,‘tlf is brought closer.
creasing in degree as the objec convergence be-
At a certain closeness furjchel’.s lost, the object
comes impossible and .ﬁxatlon}lle found that the
no longer appearing single- ible for the person
degree of convergence P‘_)SSII direction of 1m-
was not affected, either in the dose of 20 cubic
Provement or impairment, bytato nearly 1342 0z
centimetres alcohol, equlvalefl'l urths of a pint of
of whisky, or to over three- (()) cubic centimetres
beer, but that by a dose.of - red. The impalr~
it wag very distinctly 1mpan hg and of slowmng
ment took ti]e form of eraker'll‘lment was first de-
of the movement. The 1mp au‘ the taking Of. b
tectible ahout 20 minutes aft‘frtar were %-egalllz‘-
dose; normal speed and Px?Vith 60 cublcrﬁf}?e;
about; 40 minute; ilizez;npairmen’ﬁ S’f d%Se and
e oflalc;)hl%_w minutes affteI‘The opposite
1“3:;‘”;0‘1"1‘; hour and a half:

. ired even
nee”’ Was m]}iau] exam-
“diverge imilarly
1 f “dive 5 similarly
llOVemencil: O,d er eve movement
lnore, and oth :

[e p ° lle s’
a1 I



remarked that
dose of at no stage of the acti
ale 1e act
found to be :th ~01 were the eyeball rlr(lm O
Similar] ]:l)engthened or rendered OYementS
dose of 45y(’zub-0dge 3fnd Benedict fofnlgc}:lfr-
ably impaired ’1; centimetres of alcohol me o 3
ment of turninole speed of starting th ove-
mm short, the g g the eyes toward a fl'esle El'ovej
?Vh01e movemegse-d of directing the gazleo J';(;t’
1ty of nervous ad¥S one of considerable CO;I 1 l'e
of the eyeballs b Justment. The twel cles
ately together ave all of them to e e
made to oy tl, that is to say B DR
: ntr ,» SOIM
Ing, others ha\arft more than they WZI‘l;ave st
ar.ld these chang to be relaxed from c ctontlfwt-
with harmon;i ges have to be made i s
the movemenlsus rate and deé;r o eTach musce
. ee.
ect ctiift herve centres nmston(ca)fe(()ﬁice
EOIWers, but must blol of the necessary motoz
a .IS start from € aware of the posture tl
W.hlch they hay and of the directi ard
v dem‘l;lde o be moveq Thec jon toward
centres, infory t'he alertness of ese latter re
ration from wi ich issenfsm;;y nerv}cla-
a factor in the

guidanc

ance and

themselveg alertness of the mot t

: or centres

The act is, of ¢,

quent ex . urse
Xecution thy » one of extremely fre-

ougho i
[ 441]1’5 the waking day, and

f;,oillllldﬂﬂdeﬂjrly period of infant life onward. It
lllldel-ee , in many respects a 1'eﬂe.x act; and it 1s
SHill mlll‘&ny cu'c1'1mstances 1mpossﬁ.)16, and under
o tendOl : very dlficult., to repress it by the will;
howevs- 0 occur “in spite of o-urselve.s.” A form,
Pract'el, n wl'nch we .rneet its use in a highly
learnlcf(-l techn}cal act.ls that trained movement,
low tf( in reading, which enables the eyes t0 fol-
actlis }Ce words across a page a'nd ’.chen return cor-
10W3 ?4 the ﬁrst word in the line 1mm.edlately. be-
delr; S Wlth.all otlle}' acts of the klI%d, a slight
i i;Y attends .1ts starting, a delay which though

not long is yet considerably longer than the

de ; .

K lay attending such simpler reflexes as the

nee-jerk. The influence of alcohol on this de-
ame persons as

};}Lly has been tested and on the s
ose forming the sub jects of the experiments o1
the simpler reflexes-
A dose of 45 cu
fOl}nd, an hour and ah
to increase the delay (aV€*
15 per cent. The accurac
that is, the degree of truth wit
balls when moved hit the require

not tested
arried out by Miles,

Similar experiments were €
who gave his sub ject a dose of 30 ¢. C. of alcohol.
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d direction, was



He found
decreased b;fl?; the speed of the movement was
urther 13 . ed less than
fects of &lff)liloolms. Miles also exm?u?lfgcllail:hiozz
another manne on the speed of eye movements in
look first gt onI; ﬁThe Su.bje(:t was required to
possible to moye h'xed point, then as quickly as
back to the first 18 €ye on to another point th(;n
possible in five » making as many movemel,lts as
30 c. c. of alcolfe]conds' The effect of a dose of
0! Was to diminish the total dis-

tance mo
ved b
average, Y the eye by 21 per cent. on an

Efect
0
f Ag‘c;)hol on Speed of To and F
Dodge and Bovemefnt of Finger o "
an :
testing the perf e‘nedmt designed an experiment
Ple in characte ormance of an act rehéively sim
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re yet one TR
relely pracicd, namcly, » i o and e
'l 0 c J 1’21 1 to i
nove the finge: illllg‘er, the Personpbeinwatrcl)ld :;2
index of g S as rapidl ibl
uce ) y as possible. Tl
the moVenlexftS Sc(]:i]fgri)was the sp£ed with Whi(:l(l3
which the e alte
to ¢ rnated, the r:
to follow e‘lci:ngﬂfm Mmovements coulde b?flelagz
ton o ¢ a ler.  'Whil 5 s
81( N1le re . -
atively lower nervous ceczlrllltlll‘:erslgizl e
he exer-
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cise demands therefore in addition some effort of
the higher centres in controlling and urging the
former. It involves activity of the will and,
though not to a high degree, demands that kind
f)f effort which is necessary for acquiring facility
in a novel manoeuvre which habituation has not
as yet made easy. It is therefore, to this ex-
tent a test of skill, skill taking effect in speed:
It tests, though very simply, just that type of
nervous process which 1s involved in the first
steps of learning to use a new tool or attaining

dexterity in a ne
exterity in a new manual process.

) The effect of alcohol as thus tested was exam-
Ined in the same six men employed for the "turn-
Ing of the gaze” test. The dose of 45 cubic
centimetres of alecohol taken an hour and 2 half
Previously reduced the rapidity with which the
Movement could be performed by 8.8 per cent.

(average of the six persons) . .

Confirmatory results were obtained by Miles,
Who found that a dose of 80 c. ¢ of alcohol slowed
the finger movements by 8 or 4 Per cent.

Effect of Alcohol

McDougall and Smith, in 2C¢1.
Periments referred to aboves submi
Subjects to the following memory test.

[471]

on Memory

ddition to the ex-
tted the same
A list of



fort .
aftefW:;Silsds was read to the subject, who was
correct required to reproduce them in the
previ sequence; each word was related to tl
lous word by its actual meani P, Iy
alternative meanin eaning, or by an
which the subj 8 suggested by its sound,
tion, e. g., m et (?Ould grasp by an act of atten-
Grevcs (;;1 ountain, plain, ugly, beauty, Venus,
The ’res 1,1 lstInOOth.
the dotting nja:}%'ree(,i with those obtained with
made after alcOhme In that more mistakes were
ing the period incir ;l'&d been taken, except dur-
lnngrom fatigue ich the subject was recover-
iles e '
kind. Aggileosy chl a memory test of a different
1O connection b twelve four-letter words, with
sive words, wag etween the meanings of succes-
the subject by aPaSted to a cylinder, hidden from
large enough to Screen in which was an aperture
was made to reV:IXP(-)Se one word. The cylinder
in the series was e suc_h a way that each word
succession at int made visible to the subject in
letter of the wo SI‘Vals Of. four seconds, the last
was required t "¢ appearing first. The subject
appeared. Th(; read each- word out aloud as it
exposed a second Sf}me.s(grles of words was then
the second e time in the same way. During
Xposure the subject was required to

[48]

say each word aloud as soon as he could, either
before it had started to appear or when as little
as possible was showing. During both exposures
an automatic record was made of the exact in-
stant at which the subject started to say each

word, and from this record could be deduced the

time interval which separated the moment of
complete visibility of each word and the saying
of it by the subject. During the first exposure,
the saying of the word followed its complete visi-
bility and during the second, it preceded it. The
sum of the two time ‘ntervals for each word was
¢ the time saved by the subject hav-
ing remembered, 0T partly remembered, the
word; and was used as one measure of memory.
Another measure Was obtained by employing
only the record of the second exposure and meas-
uring the time by which the saying of the word

preceded its complete visibility. Both methods
of measu esult: that the

rment gave the same !
memory, as tested by the procedure described,
was improved after ohol had been

30 c. c. of ale
taken.

There is thus an apparent contradiction be-
tween the conclusions of the au
the contradiction is explaine
different forms of mental activ

[49]

a measure O

thors quoted; but
d by the fact that
ity were tested In



th i
Dz;g‘:s} 3211’115880f _eX,periments. Whereas in Mec-
recaliad too. mljch $ experiments each word was
el meI v bythe.assoeiation of its mean-
Miles ench . ) d’che previous word in the list, in
subject I'emeorb was recalled either because the
- previouslln ered that it stood next to the
or more lettersyosfe?n’ or, if he had to wait till one
bered contiguyit 1t appeared, by the remem-
pearing to t]g 1ty of the letter or letters so ap-
105¢ not yet vigib] v
The formey proc e

int'ellectual plane th

€SS is certainly on a higher
_ {;n the latter, and as has been
intellectua] pro Preceding chapter, the higher

cesses were probably the last to

develoP in
the evolut; .
to be affecteq by alcol}(igl()f mind and are the first

Som
¢ Sensory Effects of Alcohol

McDoy .

coho] withg;?r?;; (tll Sn_“th tested the effects of al-
ment designéd : 1€slometer, which is an instru-
which tactile tm ? Measure the accuracy with
criminate in dif?lesslons can be localized or dis-
sists of g pair of“3 rent areas of the skin. It con-
Which are applied compasses with blunt points,
15 then aske o o t}}e skin of the subject, who
s being touchedsiy’ Without looking, whether he

YV one point or by two. The
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more delicate the power of localizing sensations
of touch, the more easy is it to feel the two points
of the instrument as separate points. Mec-
Dougall and Smith tested always the same skin
area and kept the points of the instrument 2.5
cms. apart. They found that 41/ hours after a

meal the average percentage of errors before tak-

was 24, and after taking alcohol, 90.

ing alcohol
ately

When, however, the test was done immedi
after a meal, the effect of taking alcohol was
much less, the percentage rising from 18 to 27
Miles determined the “threshold of fara-
’ that is to say, the smallest elec-
h could be felt,

only.
die stimulation,’
trie shock applied to the skin whic
and found that after aleohol had been taken, the
strength of the electric current had to be in-

creased hefore the shock could be felt.

Subjective Effects of Alcohol

Rivers records with regard to the subject of

his ergographic experiments—
“Within half an hour of the taking of the ?iO
€. c. aleohol there came on,” in this person, a
Subjective feeling of lagsitude and disinclination
Or activity either of body or mind.”  “It was
“oubtfu] how far the state of lassitude was pre-
teded by one of exhilaration, but, if the latter

[51]



occurred, it was certainly of very brief duration.”
‘_‘During the state of lassitude there was decided
irritability; and a fellow worker states that he
was able to recognize clearly the days on which
the 40 c. c. dose had been taken by the general de-
meanor of the subject—partly from his lassitude,
partly from his very obvious irritability.”
McDougall and Smith note that, after taking
alcoho}, their subjects felt dizzy and heavy and
had difficulty in beginning any task, but on the
ot}}er,’halld felt when doing the “dotting ma-
i}lln‘t‘a test,:c}.lat they were doing it well and that
e W_Ol'ds. in the memory test were easy. These
flattering impressions were, however, hot con-
firmed by the results of the tests, which, as shown
above, were worse than normal. |

Conclusions

.It _Wlll_ be seen that experiments suitable for
vielding inferences for the present purpose are
1}0? humerous and that, for that reason alone
:f,utlon is necessary in making deductions from
si]r(:g;é dzrszt,oftl]]ey agree in in.dicatir%g that a
lochal ess than 40 cubic centm?etres of
3?/ ™ 0}‘ as .much as would be taken in about
b 1, 0% of whisky at proof, or in 134 pints of

eer, in an adult accustomed to moderate use of

[52]

alcohol, exerts little or no appreciable influence
on the performance by him of a muscular act of
simple character not demanding precision. For
acts requiring skill the inference from the ex-
periments, so far as they go, seems, however, to
be that their performance tends to be tempo-
rarily impaired after a dose of alcohol of even
less than 40 cubic centimetres, e. g, 30 cubic cen-
timetres; especially in the diminished speed and
nicety of the required act’s performance. It
seems, therefore, permissible to suppose that the
greater the precisional delicacy and alertness de-
manded in a muscular act and the greater its de-
gree of diffculty, e. g., by reason of novelty to
the performer, the more liable will that act be to

show impairment under the influence of alcohol,

and, within limits, the smaller will be the dose of
Reliable evi-

alcohol which may impair the act. :

dence that alcohol improves, in normal circum-
stances, the efficient performance of any muscu-
lar act, unskilled or skilled, seems at present to

be altogether lacking- '
Similarly the evidence points to the depression
by aleohol, in any doses in which it aﬂ’ects. them
at all, of mental processes, if they involve I any
degree the higher mental faculties. On the

[53]



other hand there is evidence that the rapidity
with which a simple memory, such as that of a
word once seen, is recalled to consciousness may
be increased by alcohol in moderate doses.
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