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THE. INPLOENCE OF THE ENOTIONS ON 3IFSPIRATION.

by

Antoinette Felexy

Colusbia Unlversity

Ther experivantal investifation hare reported concernsd itself with
the resoiratory chantes which sccoroany the six privary swotions, olea-
surs, oain, anfer, disfust, wonder, fear, as well as lauthter and hatrel
The resoiratory chanfes studied are (1) duration of inspiration as com-
oared with that of sypiration, (2) chanas in the deoth or awolitude,(2)

and changas in the awount of work accowolished oer unit of tine,

1HPINDNCTTON
This work ¢rsw out of a series of axparimants bedun in Seotasber 1311

and continued until January 1315 with a view of recording the influence

of thoudhts and feelinis on the facial orane, known as "the muscles of
exoreseion.” Over one thouaand photofraphs of one individual,®A.F.,
wers takan for thiz purpose and stulisd, Samples of thesa were publisi

a4 in a orevious srticlel Althouth the camera racordsd a frest many in-
tersating and valuable facte, wany of which were interorsted with con-
sidfersble success by the 100 judfes, thue verifyins the mental states
revived by AP, and resoried by the camera, we felt a need of supole-
menting this knowlsdie by recoriint other expressive sovesents, In
order to fat %004 rasnlts, we rzade our task as sieole as possible, and
concantrated all our afforte i racordin: ani joterorating the respi-

ratory movessntz only.  For this ournose, ani as a orelirinary study,

1. Pay. Pevies, Tan. 1911






.
we had A.F, revive the varioua thoushts and feelinfe while the breath-

in# wovenents wers racordsd,
re as those used in posini tefore the cawera:

The stimuli were the
reciting postry and prose; waltiplying snd other wental activities; re-
viviné boiily movemsnts of the srotions; senae stimili, taste(sour,
swest, bitter), swell,siiht, hearint(noise and harwony); faelinis of
strain, relaxation, fatitae, as well s the various ssnsations of pain
(head, back, crushed finters, toss atf ),

fe also studied the respiratory chanies which accowpany the vari-
ous movausnts of the heal, arms, vooer portions of tha body. In fact
svary concelvable moverent waw stuilsd and recorisd-chewing, swallowing

sneazing, ocouthing, yawning, siihin¢, oryin{, speakinf, singing and

aven dancing,
any of the breathint records ware fensine and spontaneous, For

instance, while workin{ ona way naturally yawn or sish frow fatifue,
svallow taliva, snoeze, conth, and yake other rovexents much as'stop
to think", 'Wtoo to look!, which leave thair stas® on the revolving

drur of the ssoked kysofraph, The records of the spontansous and fen-

aine rovemente 10 not 4iffer frow the records of the assumed or revived

movemsnts, This fact is of ¢reat importance, for it seess to prove tha

the ravivad fealinis exorass theasslves as clearly in the resoiratory

suscles as they 4o in tha facial wuscles, This fact is also of ireat

iooortance for us, as oor sxpsrisent dreatly deosnds upon the revived

or imafinary stizoli. The revivin{ of habits of feelings and ewotions

need be no stranier than reviving the habits of walking, talking, write

io¢, aidle¢, nultiplyind, It is to ha ramssberad Lhat the newborn in-

fant's exoariences ara first thosa of feelinis of comfort and discom-

fort, of “TVINE | snaszing, soushing, swiling, ste. In fact, alwost all






the oriwary emotions are experisnced lond before he attewpts to walk.
After kaving obtainsd over 100 records of A.F., we experizented
with four other subjects, iraduate stulents in psycholoty(two men and
twe women), alzo ss 3 oreliwinary study, in order to involve a working
wethod for our experiment, For 3 batter understandind of the breathing
curvas, we racordad sinultansously the respiratory and facial wovesents
(in the case of ALF, only).

Frow the results obtained, we concluded:

rst, that the respiratory
ruscles speak ao clear a lanfuas 53 40 the uscles of the laryax(voice),
or' the vascles of exoression'(facial orfans), but that the three suoole.
§ant each other, and each must be intarprated, For ax

ole, in laushing,

eryin?, yawnini, wonlar and disfust, the sccompanyind facial exprassiong
are characteris!

the respiratory wovawants are moiified, and record
difforantly in each casa; the vocal cords are thrown into characteristic
vibrations., Secont,,thal the faelinfs aai swotions are orincioally re-
flactad in the "rozcles of axoression® ani that of respiration.Third,:

that the seotions are intense feslinis, and may be accountsd for by the
sussation of stimali.

The: above suidestions ani conclusione are not maw. The ohysiologica;
and vayeholoicall tnvestifations on our subject need not be discussed
here. Howsvar, ws way draw attention to the followin¢ important fact:

Charles fell, ths discoversr of Fall's law, Fell's Palsy(Pacial oal

1y-
sis, ooints out the: fact that the act of raspiration is not liwited to

the trunk, bot also to the nose, mouth, the windpive, the throat, the
1ips, so that the air way be adwitted throuth thew in resoirstion with
s fraedor corrssoondin¢ with the increazed action of the chest. He
oroves that tha ordan of treathini in its association with tha heart,

is the fastrusect of sxorassion, and is the part of the: fears by the






by the action of which tha emotions ara leveloped and sads: vizible to us.
Sudden chanes of color' in the countanance denote 3imturbances in the heart's
action; labored, irrecalar breathint of the chsst, extaniind to the nsck and
face, wark corresponlin¢ interruotions to the action of the resoiratory ordan;
and both five rise to ths variaty of expression, which san interptets as a
natural lsnfuafe. Fell not only shows the natural aseociation betwsen the
wuscles of the face and that of respiration, but he also fives axparimeatal
snd clinizal evidence to prove that in farial paralysie, tha suscles of the
faca ars powerlass, and the countenance acauires a characteristic look frow
the sbsence of all exprassion.

Parwifl noints out that ons of the most iwoortant facts broufht out by
Bell is that the muscles ronnd the ayes are involuntarily contracted daring
violent respiratory effort, ani that this fact aids to throw a #reat deal
of 1i#ht on wany of the important sxoressions in man,

Vore recant investisfations, lnclulin? thoss of ¥osso, Shercinitom, Gril

and Cannon saen tut to strenfthen and uohold Sall's conclusions, whick are
8150 in accord with our own views. For our purooss, we may meraly stats that

Vosso® tives avidance and conclules that "the emotions are orinoically reflect-

o4 in tha wuscles of ths face ani that of raspiration,® Sall'as well ss
Mosso draw attention to the fact that the huwan countenance performe many
fanctions: we find "the orfans of wastication, of brsathin:, of catural
voice ani spesch, and of exoression. Ths face serves for tha lowsst animal

anjoyment, and reflects the hithest and rost refined omotsons.”
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Cannoh states that the differsatial featurss if smotions are not to be
traced to the viscera, and that this view is also in accord with the exe
perizental results of Sherpiniton.

:r‘l!ns{il‘!! with Sharriniton that "the environment drives the train,
the drain drives the varfows ordans of the body.,* He adds that each
separatle motor action has its own brain psttern, which is adapted for but
ona type of wotion, ani that "the specific stimeli of the innumeratle
ceotersolay sach upon ite own brain oattern only. Tn addition each brain
oattern can resct to stimull soplied only within certain limite.*

In refactl to the psyehological investiistions, we must te briaf, Soth
Stevens §nd Shepard Butlish excarimants on orfanic ohantes and fesliné and
on this subjact, Stevens concludes

attention, and both reviaw the writi
that the osyshoohysical orocest®s of sensation are diffsrent with the viscal,
avditory, aol tactusl. Sheoari stuiled Stevens's records and states that as
far a5 any conclusion c2n ba drawn fros thes, tha diffarences are dus to
chantes in breathing,

Qur ovh observations seew to ahow that we way not only have visual,
auditory, and tactual attention, but we way alao have olessant, fearful,
antry atc, attantion, and shen the intensity of the faeling is incrsased,
v0.oxperisnce the varicu asdtions. Fe may sey with Bundt that. ioteass
foelinds are swotfons. "4w a result of the sussation and alternation of
successiva stixuli there is in swotion ot only an intensification of the
affact of tha heart, tlood-vessels, ani resoiration, hut ths axtarnal uscles

Stron: movexents of the

are always affected in an unristskable zanner.

40,1015,
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winmetic wusoles apoears at first, then wovawents of the arws and of the
whols tody(oatonizetic wovemsats). In case of stronfer emotions thers xay
b still sors extensive distubbancess.”

Ae each ewotion has a charscteristic exoression, ws may exosct to

find corresponiind chanies in the resoiratory apoaratus, “his {s the object

of the followin? sxpsriment,

APPARATOS  AND  WETHOD
imcords wars taken of the respiratory sovezents by meanz of Allis's
onauroiraoh, a clossd tube ifstendsd by a spiral sorin¢ and fastensd around
Tnsoiration chantas the air orassore in the
the.

the chest of the sut ject.
tube, and this chante iz transwittsd to a ¥aray tasbour which writ

respiratory rovasants on the sanged sorface 1tteehed to s drur of Porterist

Kysofrash.  Tiwa in seconis was recorded by means of a Jacguet chronometer.
1

05818 nethod of tracin? each

In order to sirplify weasurements,
record on unit oaper wes evolojed.  Am willlwster ozer was not available,
the unit omper, having 1/20th of an inoh to & unit was used, The be¢inning
and anding of each insoiration ani sxpirstion was orojscted on thst straisht

1line which conforssd to the horizantal position of the writing pen.

AP, who bad tralaind in posin for the various

Thars ware siy subjests :

draded enotions with or without the cazera, &nd five other wowan who had no'

such traininf,  Awont the latter wera thrae actressar, one einier sad ons
sohool teacher,

The subjects were seatsd in  corfortstla position beside a table upon
which stood the reéistering iastrumeats. TIn order not to distract the
der frow visw by a soreen.

sttention of the subject, the instruants wars
ven to the subjects were as

The: guastions asked end inatructions
followe:"have you evar found yoursel® srilin¢ or lanthini at sose axpsrisnce
coArodty. Tewalie Pay “2is Atsungs sysptoms
artiany Rl

7. 1918,9.04851 Article
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which had oroviously made you swils or lauih 7  This qusstion was ans-
werad affirmatively by all.

"Now recall an expsrisnce which fave you
olaasurs and try ir

tually to inoreass this oleasurae to yoar ntmost capacity,
then suidenly think of somethin fanny and pleasurable, and beiin to laugh.®
A siwilar question was asked in radard to the emotion of anfer. Tha subjsot
was then told to revive the swotion and fradually to increase the intensity
and finally to say the words, "I hate you", at the sawa time to try as woch

as possitle to feel this hatred. The sawe directions ware fiven in the
case of the exotions of oain, disfust, wonier and fsar. The last four wera
weraly increassd in intensity without s chande frow olsaaura to lzuadhter, or
fron anfer to hatred.

a

has the revival of the six ewotions, oleasure, oain,
r, wonier, faar, ani {sfust

which the writer considers the orimary
1
emotions, ware exploved.

In order to make the situstion as natural as oossitle, we had A.P.,the
trained sob ject, assume the varicus sxotions tofether with the other subjects.

This heload to 1o away with soze velf-consciovsness, hich was very noticeable
This was wore apoarent in Lhe school-teaoher

who bai no sasieal or.draatic
trafning, than in the &

er and tha actrosses, althoush all sspaed.oelf-
conscious uatil A.F, worked with them. Attention 3

ast be drawn to the fact
that the intensifying of the erotions in this manner iz arbitrary, and not
Rach situstion will bring alond with it
8 certain deires of esotion, bat i order to study the various intansitiss of :
the differsat asstions purs and sixple

the natoral wode of axorsasint ther,

this seewed t

1.0 7ha msves primary ewotions naed by
and anger.fs a3
and ataton
o

e wost oracticable way.

“oDourall fcolule fear, disgust,w
the swotions of subjestion, elation and the te sxotio
that "fres m- ssven prizary evotiona together with feelings of

o ha5e alec faslings of sxoitesent and of depression)
1. st a1, ths affeotil

st ars popularl
As our objectivisad esotiona (
i 01

stio
o ovarlapoin

v
tosrasha) [

o ent 5

oain, whish have oha 4 e

subjestion, and the tardsr ssotion * In faot, the parsnial in y

exait ador saotions, but alea a1l b it

373, the, privery enatis

2 %as next

Eor taok. sades






Ther first record was simply taken Lo orisnt the sub ject to his task. gn-

laried photofraphs of A.F, of the various dasrses of olsasurs calwinating in
4 norual curve was taksn for soze

Lumshter wera shown to the five subjects,
The sabjects all swiled

eir seiling, corresponding

saconds, then one ohotoiraoh was ahown at a time,

suiling exoression ani inoreased
The: braathing records also showed

when shown th

to the intemsity found im the: photos.
Then the 4iffarent awotions were revived,

corresponling chanses.
Tt was to he axpected that the affect upon tha respiratory orfans,
orojuced by varyint the intensity of the 4iffersat amotions, would not turn
Then afain, the va~ious amotions ara inhibited

out as porfectly as desired.
wors by soma individuals than by othsrs. Ona subject wentioned that she
“te only osrson this subject

seldor iz orovoksd to anisr and aslios hates.
aver hated was an ancle who a7rauwled ber of am inheritance. Two other
jects wara undar the irorseaion that Linthinf aloud in not prooer, therefor

hey always' suporsasad it, or lauthad fnwardly, Thus takin into consifers
ation the 4ifficnlties encountdrad , and for’ the saks of uniforsity, we have

elirinated in our weasurerent all the curves with the exception of the five

middle ones, which would #iva az only the wadine dafres of sach amotion, In
©a tha curves are characteristic, cne rasoiretory

tha casa of wondar), W
ohasa, which includes an inspiration and an exoiration, was all that wae
nacessary for weasurswent. The downward etroke corrszponds o insoiration
ani the upward atroke to sxpiration.
The: following Fifures show tha character: of raspiration durdng normal
the evotions of oleasure, oain, andsr,

treathing, and the wediun deires of
The: awouat of resoiratory work

lasghter and hatrad.
sinioate fear to

3iatust, wondsr, fear,
8. Tt s wall knosn that just as a frigdiesed snieal may oo
amother anizal, so %ay ona individul sprasd foy or fear to anotiers Thus
sonsisted not only 01 saatis se s of the
HS R TP i e

e oatinalt
Sivsests bus’Sleo’ the nodily sxpresat

Sndgvgung,






accoxplishad oar unit of tirs was found by 4ividing the asplituds, which is

Thus

both forca and distance, by the: tie: taken for each respiratory phase

tha sur of tha fivs widdle amplitodes or inspirations was taxen and divided

by the tize taken by five insoirations and five axoirations. In the caze

of wonder only one zmplitule was maasured,

Forz oer sac. in units whars one
unit squal 1720tk of an {nch.

DEPTH
Sub ject A%, e 12.7 813
. 14.24 4.73

" 14.20

. 11.70

Pr

Avarate

2. During Diztfust.

e OEPTH Fork par sec.

Sabject A F. .55 7.30 1.8

LR 1.2

"

"
Awerate 1.08

Durin¢ Yonder,

Tub jact

Averace
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4. DURING PAIN

0RPTR Tork per sec,
8.18

371

3,028

urind Fleasura.

Tork par sec.

/8
Sunjact 4, P, 1,05 312
" Por Ny 1:88 .65
" 1.10 5.15
" 1.22 7.8
" 1.20 12.83
* 73 11747
Averats 1.11 8,495
& Doring Anser,
v s Work oer gec,
Sub jact A, F. 17.

L
i
U A
b Lov.
Averade

7. During Fear,

1 nepmy
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3. Dorin Laughter

Fork per sec.

Sub ject A, F. 11,58

L v, 7.31

o Vo ¥ 11.88

» D. L'E Qo=

- L. Fo 4.47

» T. ¥.
Averate | Bet13

9. Durins Hatred,
we 0EPTH ¥ork per sec.

Averain

Column I iives the Fesults for the relation betwaen insoiration and

expiration. ®hen I : B as 3 : or 4z 4, ors

L we ot a ratio 1.-

Then the ratio is lacs than 1.- the tiwe for inspiration is less than the
tige for exoiratio . Wben the ratio is Zrsater than 1.- then the time for
inspiration is freater than that of expiration. The inspiratory pauae

was included as a part of indoiration, as say bs sesn in the oharactsristic
corve of "wonder®’; and tha expiratory pause was considersd as belonding to
erpiration, as shown in the breathind curves of lauibter and hatrad. Only
the bafinning of sach inspiratio and aypiration was warked off for' measure-
xent. That io tha sad of the first insniration includini what is sonsidcred

& pansa (if one exists) was ofcourse the bedionin?

the exoiration ; and
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the end of the exoiration was the befinnint of inspirstion,

e way sowearize in Table IT and Table ITI, the averate results snd

wean varistions of the raspiratory chanfes, and the rate of work oer

sacond, durini norwal bresthing and the wediur dedres of ths six orimary

ewotions,

Forsal

LITEVEE)
wore

woroen

Bary

TR v

.

PLEASTRE

ANIER a.v.

rran

LADANTRS

Laushtar and batred are tabulated seoarately (Tabls IIT).

7/
(in anits)

1.542
.30

11
15

pEprR
(in unive)

13,80

15.80
3.m

.58

Iw.es
P

2720
aunen

31,78
B85

3BL10
11.

oxpry

(16 ustte)
3m.83
LR

Wate of work per

e
.5

5.93
1.85

2.0
1310

s.028
2.57

wonen
1.05

1390
308

14,57
EOY

Rats of work

Y1/a0th ot

(1n units)

tnok).







13.
shows rather clear results when wa consiier that the wean variation is
4045; and that the ratios obtained by various investifators vary from 2': 8,

or 8 : 7, (That i3 the time for insoiration is less than the

tirs for expiration). Tha averais depth durint norwal breathin: is 13.89

(w.v. 2.=); 2nd the rate of work per second is 1,87 uaits (m.v.-.55)- Pid,
#ives A.P's and L. F's brasthing curve durin? normal repiration. In the
latter, the first five curves were measured; in tha former, the last five

Curves

(a) Suby.i AL 5,15 un.
) LBsTiEe.s ;o s, @ % ow % s Baps

=Y 5§ = .70 unita; d3@tR, 12.70; rate of

In disfust the averaie ratio I8 1,08 (m.v. =.33). Sabjects A.%., WM.,

le tha other thres

and L.B, #ive less time for inspiration than sxoikation, wh

oth) into aount of sdr Breath-.

® %o can in oaloulations sonvert 12.7 unite (
3 in, which, in the oase of A.P. 1s Z1E.44 9.0, These flgures
by bresthing fnto a Jtandard Water Soiforeter st various levels
40 0.1., while a pneusodraph was strapped around the ohest, and

obtain®i upon a swoked surfase of s drus, These resords ware th
by wsans of the anit paper. ¥e thus celoulated that ons unit squals 1.04
or 17,9425 5.5, Thia is the average of 94 trials with levels ranging from m

1o . v
© 1t ALPle vital capaocity was found to bei 143 sudiior 2948.48! 0vms
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subjects five wors tiwe for inspiration than for exoiration. The aversde

deoth is 15.31(x.v. 5.71).  In order to exolain this irrefularity, we will
introluce the breathint curves as shown in Fif, 2 It seers as thouih the

subjacts A.7, and F.V. inhibit thair breathini to a wuch Zreater sxtent than

the others, The nose is very lariely a raspiratory orian; and in disfust is
often slightly contracted a= cartly to closs the passade (Sell;Darwin). Then
adain tha tarss whioh exoress imwediste patsonal attraction or repulsion are
derived for the rost part fror the sense of smell ani tase. To loathe e

wuch the sawe as Lo he nauseated at some thinf, Discust iz a strong ters for
oeraonal repatnance, and even in its of jective xanifastation cantrss about the

curl of the nostrils and of the mouth, Then there ara various ways of sxhi-

2
n by Darwin. If the ¢uttural souni *uh'' ie esoioyed,

biting discust, as sh
as in the case of A.%, and . ., then breathin® is inhibitsd, and thus the

iration followed by a lon¢ irredular

rate of work, M.V, ¢ives first a dasp

EE i
S ED E

() Bubs.Ae 1y 20 asitel Jepth, 7.9 ¢ rata of work per seesskedd uaive
Bl e . . £ o b e et
o . o Gk . % mg gl e GECEES
) ¥ = LA eI S e -
1. s7.

of the Fsotions 13 ¥an snd Antsale, 3.)Dareis,p.as8.
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expiration and then inhitited resoiration. A breathins curve similar to
this, but a 1ittle mors reculsr is ¢iven in Plate 2; and seers to be a
tyoioal curve for the *Beotion"of discust™, That is, thers is first a quick
deep insoiration and them exoiration followed by inhibited respiration.

12,3 fives the charscteristic braathini curve of Twonder' with its
decided inspirstory pause. The averaie ratio for the six subjects is 2.4
(inspiratory pavse is incloded as beloniind to insoiration), with a w.v.

. This ratio does not 3iffer' {reatly from the av, ratio of fear 2.80
(ave .

-.81) as shown in the records and in Pif. 4%  In *Tesarw,
find a frafual lenithening of the carve in some cases, while in others there

is a slisnt insoiratory pause, L.

+'s faar breathing curve is somewhat
sixilar to her 'wonder' breathin{ curve as shown in Fid. 3, with the differ-
ence that ®wonder® has the <rest insoiratory pause,

Fear with a decided
soiratory pause is a comwolex esotion which may be sither fsar and shook,
fear ani wonder, or fear ani suroriase,

( The braathins curve of *surprise" is
sirilar to that of wonder), However, tha rate of work 1iffers in the two
axotions. Thera is wuch lsss respiratory work dons during *wonder® than
during "fear”, but if the inspiratory psuse is introduced intx the "fear!™
breathing curve, the rate of work par sec. will be equivalent to that of
wonder,

In "pain®, the averafs ratio is 1,51%(m.v.

31@). Five subjacte five
wore tire for inepiration than exoiration, while one subject fives less ti

¥. d0es 3.74 units of work per sec., while L.R. doss 11,82 units

oer sec,

The rate of work Japenis not only upon the amplitude, but also the
respiratory pause. ?ig 5, shows tha inspiratory pause in P.V.'s pain breath-
in¢ curve which lessens the rate: of work per mec.

I.¥.'s curvs shows five
respirations in 21 sec.

while L.%,'s carve shows five respirations in about

of tha breath

10 secs, Thus it seews that the rate of work also depends upon the rapidity
ohasae,


http://ebl.li
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Sreathing Surve Durin: Wonder.

eathing Curve During Fesr

©

W

' i
i R i
(M !
Ple. e
D B R R RS R T
Tig. 3 por seo.

ate of work 9,68 u
U T e e

5 o= 1.8t unite;denth 45 unge
® -85 w, o as e

(s) Sudj. L.m, 1
(®) ¢ Toanisl 1

. toz3.20%
* v 10,4

Tieo 4 (o) v T:®omess v * an.e0
(1) ¢ PN T Ragae o * 17as

In pleasurs, tha avarade ratio is 1.11 (w.v, 5)e As in oain, five
st 19et8 iy wora tine to insoiration than to axpiration, whils subject Toil

ws D.L'F, 's ourve: five resoiration:

¢ives mors tiwe to exsiration,

and L.F,'s curve : five

in sbout 15 seconds (rate of work osr sae,

resoirations in about 3 saconda (rate of work per sec. 12433 ).






g 5.
5 oetn work per seo. 3u74' unite
2. .7 R

3 oa1.97 - » . ) - b+ e.08 *

reathing Curve Daring Tho Suotion Of Plaasurs

e

antte
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In “anfer® four subjects ¢ive rora time to insoiration, whils two
subjects ¢ive wore time to expiration, Av. retio = 1.48 (m.v. -,

57) «
The rate of work varies

to 17.32 units per sec, This
irredularity is caused by

insoiratory or exoiratory psuse dus to
swallowing or clenchin;

to lack of nniformity in the awplitude;
and to the

breath rate, shown in the records and in Fig, 7,
Eoth Laushter and ¥

shosn in

atrad bave characteristic breathing curves as
12, 8 and Fig,

as well as in Plates 4 ani §

In laughter I :
+30 units. (a

08) ; and in Hpbred T : €

5 (reve ==21) - Tt
sears that the subjects wers a little wore successful in the axoression of
langhter than in the expre

ion of Fastrad, fHowever,

toth show a dacidad
resoiratory oanse.

Sreathint Carve Durint The

)

notion Of Anter

@

Pat st it

S A


http://inlfor.lt




Work per ss0./17.32 units

© "« s0.88
" e W g e
. o ey dwrleigian N

(a)

Bresthing During The Emotion 0f Laughter.

Gl

AS A A G T e

Tig. 8

Depth = 30.80 unita; rate of work per sec.=g-units
21,65 LI TR B e P T

(s) Subj. D.LYE, T
(v) vou, 1







Sreathing

Surve

@

R R RN}

Prroty o

PR

opthe10.40; work per sec.= .88 unite
e S T

0 of r oer second for the

variability due,
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perhaos, to the lack of vnifﬂrm"r“lu“.lo the lack of unifors intensity;

ax well as individual differsnces. AlthouZh irreculsrities are found, thers

seers to be a tendency to 4o much less work in wonder ani disiust, than in
anier and fear ; ani less in pain than in plezsure., These facts 1o not

contradict the data of ordinary observation. James has pointsd out that

"fasr® has bolbly sxpressions of an ansristic kind, anl stends, beside lu
and antar, as ona of the bhree most exciting ewotions of which our nature is

suscaptible,®” I ¥onder, we tavs an inspiratory oause which lessens the

rate of xork per saconi; whila in hate ws have the axpiratory pause which
slso lessens the work per second, In disfust, the rate of work iepends
rat inspiration Tollowsd by an expiration, and the

agon the: depth of ths: !

fraat inhibition of the followin: resoiration. It is {ntersstind to note:

that oleasurs and oain apoesr sife by £ide in order of work dona par sscond,
OPEOYX #1.  As frsat irrsdalsritiss wers found in the deoth of the curve,
wa have arbitrarily calealatad tha sate of work osr second with an awplitude

Tatlesty, andy, &llos a coroarison of results for the six

of one an
subjects in order of raspiratory work dons per second with tha orifinal

averafe, and whan calcalated with a daoth of one uait.

TASLETV, SLEY,

PR .19 14LET AL 1 anis #3680 unite.

ANIRR 31.7% 18.30 ANSRR 1 » ~4185 *

PLzABIAZ 27,20 945 DISIUET 8l para w

(laaghtar) (28.55) (2.42PLEARIRE 1 . 8475 -

PATY 20,95 a.pas  SoRWAL 1 & .p3es v

(Hats) (28.32) (7.8% (1avadter) 1 L . (3147)

woxoss 38,59 a.8% " 1. L3707

o189 78T 13.81 5.98 (“ate) E e (2825)
" AT “ONDET 1 . -aese

2ORVAL 13,40

Thus e find wore work accowolished furint "fear® and "anfer® than

and wors work 3ons during pleasurs than durin;

during *wonders* and "Hiscust

oain. Howaver, the "horwal'® ani Tdisfust® rates have changet positions. The

* We.l TamesRrinsiples of Pay.: Vol T1, p. 413,
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fnorysl® holds the seventh rank in Table I, while it has the fifth position
in Tabla IT, Dis¢ust which has the sixth position in Tahle I., ocounies the

AL that we can say is that when wa caloulate

third position in Table II.
the rate of work with an avolitude of ona vunit, we iinore the fora ofthe

Soth the "norzal" ani™iiedust"breathini curves possest charactsristie

curve.
forns, ar %ay be sean in Figs. I and 1), as wall as in Plate 2.

"fear, ansart, "pleasure','bain®, breathins corves have similar

forss, and for that rsason 4{4 not chande thair positions in order of. work
4one oer second, but wsre werely displaced by the "norwal® and "iisiust®
breathing carves, This also holds true for swondar®, "hatew, and "lauthter®
which are sisilar in resoect to havind either an irspiratory or expiratory
oanea which leszans tha rate of work oer sacond.

70 these results, we hai A.7. oose

CRECY #2. In order to partly check
tefore the camera, while tha braathini zovezents wera recorjed on the revolve
tiwe recordad by Jacouat's chronowoter,

ing drur of Porter's Kymoiraoh and the
The diractions fiven were the sawe as those mentionsd {n the previous

experizent: "look at a stated ooint, then look quickly into the camera and
express the various deirees of (1) pleasure culeinating in lauthter, (2)

angor culwinating in hatred, and the various dedrses of digtust, pain, wonder,
and fear.®  As soon as A, heard the olick of the camera, the second dsirse
The following photoiraphs, braathing curves, and fifures speak

was assused,
for themselves much better than may discussion might do.

iinfortunstely all the scalss ars not &s oerfect as desired, dus to
fatidus and other 4iaturbances. The error of exsoiticn say also be dis FoAmbl
to sn error of sovarant; and oartly to an arror in the intantion," (3uotefl
fror Elements of Fxosr. Phonetics, Tdw.W.Seriptorr,0.2(8)., Nevertheless, we
aote that, in the mediur decree, wore work is done Juring fear and anier
Howavar,

than furing oleasurs and oain or "wonder' ani "iisfust ranhou:* olessure
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ani pain sopsar side by side in ordar of work done oer second, wore work is

done during "paln' tran during "oleasurs™ ; and wora work is done during

disZust thsn durind wonder. Thess facts do not only contradict our forser

statement in recard to order of work dons par second; tut also contraiiet

A.F.'s own record as way be saen in the followini tabtles.

TABLE VI

Suhjsct A.F. with ohototrspis (medine deiree).

Photo 40 Fonder o 2,80 1=
w  4p Disfust . «83 1 11,58
" 33 Plessure .93 22,15
" 52 Pain 1.27 23,10
" 81 Anger 1.12 22,25
" 70 Pear 2.18 23.83
TAFLE WL
Suhject A.P. without phetoiraphs (nedinn dsiree)
Distust 1.41
Fonder 7,88
Pain o
Plensora ERH
ntor 17,32
Faar 15.63

It is =elf evident that a wonder breathing curve which ¢ives I': E)x 2.8

anits and deoth of 10 units »ill five differsnt results whan calculating the

rasoiratory work jone oer sec., than the "wonder® breathing curve which ives
=are way be said of the

T': E=3.50 units and a depth of 47 units.

breethint curve of Tdisguet®,  All this weraly arphasizes the fact that we

nay expact to find a3 {reat a wesn variation arconi the subject's own averads,

as around the averaa of a {reat narbar of observers, We way, therefore, for

the present, consider our firat conclusions as valid, And, as there is une

certainty and lack of UnifOrmitY 1o (p.ea resd of Farthar azperimants,wiva






u

wany triale for each subjsct.
It is instarestin{ to note that in the swall soace, known as the face,
ws find assemhled alvoet all the 3snses of the body, for the soscial senses
ars certainly orasent. ithont words we may read the ezotions of wonder,
lisust, plessurs, pain, andér and fear. Te also see the natural association
tetwaen the muscles of rasoiration ant that of tha fase (wascles of expres-
sion), for the wouth and nose are the respiratory orfans (air passates)
which carry the air to the clossd cavity, known as tha chest, Fe may safely
say with Esll ani Vosso that tha emotions are princioally reflected in the
zugsles of the face and that of resoiration. The various ewotions have
oharactaristic exoreasions, ani thas naturally wa shouli sxosct corresponding

chanfes in the raspiratory aoparatus.
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