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tlree tcsts slrorrltl be rorluircd,-fi1'sf, does it
mal<e for n)ooharlical ft'etldorn; second, is it
tnre t.o ariatomical fact; third, tlocs it establish

bettcr fttrtctioning to otte or nlore organs? Any
ligiclity irr a structrue nlade up of articulated
parts prevents coiirdinatt-. action. Without co-

ordinate action in the human frame the mus-

c.lcs ]rave lost much of their freedom, and nor-

mal functioning, therefore, is impossible'

. Gravity is recognized as an elementary force'

It acts upon the strncture a's a whole ancl also

upon each separate part' Faulty adjrrstrrnent

in relation to this law causes interference with

the proper reaction of articulated parts antl

free 
^co<irdination 

of the m'uscles' The deeper

we study the subject of meehanies, and of

posture, the more we realize how far reaching

this effect is upon the entire organism'

Place on one side of an evenl.v- balanced rocl

a, fifty-pound weight. If yon wish to retain

the 
"q.,itlt "i.,* 

of tlie rod' you must either

fto.. i'tt. same weight cin the op'posite sitle' or

apply your owr1 energy to the amount of fifty
pounds Presqure.
L' Move the fifty-pountl weight back to the cen'

ter of the rocl and' no effort is required' to hold

it up. It is balanced.

I[echarrieai law explains that the nearer to

center u'eight is maintainecl, the less expenili-

ture of energy is requlred to keep it in equili-

brium],/ It is evident, therefore, that if we dis-

.oo."--it * position of the best mechanical ad-

vant*ge, this position lnust correspond with

anatomical facts. If the mechanical advan-

tage and the anatomical faet are found in

tlie adjustment, it must follow that every or-

gan of our body woukl have the most normal

Iunctioning possible, and erlergv' therefore'

would not bc wastecl.

ilIr.t ,,* place three granite blocks in a per-

pllai"ufu. alignment' If the median line of
-the 

structure . passes directly through the cen-

tcr of the u'eight of each block, gravit)' will then

exercise an equal pull upon the parallel sides

of eacli block. Srving the l'eiglrt of one of

these ,blocks out of its relationship to the een-

ter of the whole. If it has to be held in that
position a power foreigr to itself tnust be ap-

pJiocl. Reft:r to fift1' pound block'

Trr the human structure the three principal

groups of weight are the sl<rill, the thorax, and

ihe pelvis; if these are balanced' at center in

relatlon to the meclian line, all parts of the

articulatiols rvill be subject to erlual weight,

1

t
\

:l,litllt ti../,rr ij\ r..

hertce Lltttrc will lrc tttl t.tttcqttal sl't'itili ttlrrrtr ltg;;i

mcnLs or rnusclbs. If any one ttf tlirrse tltrei:

bony blocks is not supported at the certfcr oi

the structure it rvill require rnttsc'ular effort trl

rnaintain il in tho position out of that aiigrr'

rn.ut.-] There is a rratural alignrnent of all th'r

,bones 
-to 

each other. If this natural relation-

ship is clisturbed it produces an uneqrral pull

upon muscles ancl ligarnents' Ilence' any at-

tempt to hold bones but of their natural align-

ment involves an unnecessary strain antl a
waste of energY. I

If the center of 'the weight of eactr' of the

three bony ''blocks " is maintained at the median

line of the 'structure there would be'an equal

<listribution of energy in the muscles around

the entire surface of the wall of eaeh "bloqk'"
Thus by balancing the weilht of the thorax at

the ceu-ter of the structure, the least muscular

effort is required and the diaphragm and the tn-

tercostal muscles are thereby freed for normal

functioning. An elevatecl sternum swings the

weight of ine thorax forwarcl from its natrrral

Jigi.-""t in relatiou to the pelvis and the

*t.itt, and inequality of mus'eular action is the

result; this position.forces the shoufders back,

thus pulling the weight of the shoultl'ers and

ttre weight of the thorax in opposite directions'

The diJphragm has thus lost its normal align-

ment and its functioning, therefore,'pill be

limited. The muscular attachments arould the

scapula are afso eontracted to maintain the pull'
The ribs in the back.are.pushetl down, crowrl:.

ing the area around the dorsal vertebfae, and

the clavicle presslng upo'n the lirst rib'produces

addeil sirain in the dor"sal spine. 'Assuming that ' '

the thoracic weight is perfectly balanced, there t

will be no muscular effort to hold the sternum

irr a fixed position ancl the ribs are thereby re-
leased.'.- 

d; position of the shoulder sho;; next

be considered. The partieular 'fuirction of
the shoulcler-girdle is to protect thg thoracic

waII from the weight and strain of the shoulder'

and arm structure and the movements thereot'

This is attained only wherl the clavicular'at-
tachment at the sternur4 is'free- This lleing
the only bony articulation bet'rveen the shoultlir-
girdle and the thoracic wall, equalitv'of rnus-

cular action at this point is important. With
the clavicular articulation free, freeclom.can be

attainecl for all rnuscles of the shoulder-girdle.
and the shoulder-girdle can thus be tnade tn
protect the ribs and thespine from the rnanifold
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activities ol'1,llo al'lll. l,'rtctlr)rrr oll acl,iori of t.lrc
rutttscrrlar. al,laclrnicnts of t,lrt-' clavicle and spina
scrtprrlac il'orrJtl g;ivc irlcatll,h to thc shouldcr-
girtllc, rrrtl blirrg tlrc trclonriort rlir.ectly aibove

tlrc nrerlian lirrc of' 1.htt r.ibs at sidcs, tlLus prolcct-
irg llrc libs lrorrr l lrc irrr"grrlaf contractions of
the arrn arrd shouldcr llrscltrs. 'Jllris position rif
the shoulrlcr:-giltllc lvolrld lie sirnilar to the
l'ooilen yolie on rvhich the Ilollandcrs carry
1lr,,ir l'lr1,.r |uils. j

R1' this acljrlstmcnt the vcrtebral border of
thc scalnla rvill assurne its nolrnal aligrlnent
to tlre dorsal angle of the ribs, i.e., the perpen-
dicular iine of the clorsal angie of the ribs and
the r.ertebral boriler of the scapula rvill-be par-
allel. The ribs will thus be fleecl fromr uner.en

l)r'essure of clavicle alld. scapula, ancl equalizecl
pull of all muscles of shoulder is attained.
'With the clavicuiar articulation free, the hu-
urems rvill iiang directly under the acromion,
rvith equal pull on all muscular attachments
betrveen the arms and the ribs. The arrns will thus
hang in line rvith the crests of the ilia. This
position irxurcs freedom for the action of the
lnngs and the heart, ancl for proper flexihilit5'
of thc clor:sal slrirte. An1' muscular eifort to
hold tlie chest rvall ancl shoulcler superstructure
out of this normal alignrnent in relation to each

other is interfering r'vith the freedom of muscu-
lar action for nonnal frrnctioning of thoracic
coritcnts.

lf tirere is no antagonizir.rg pull between the
shouldcrs and the cliest, tle diaphragm is free
to functionate normall;', i.e., to tleepen the cav-
ity of the cliest, and. to stimulate peristal$is.
There rvill rbe greatcr freeclom for lhe action of
the intercostal muscles at the dorsal angll of
the ribs, ther:ebv scculing larger- capacity to
the back of the lurrgs. Tlre lurg expansion
cannot be complete in a fixeil or terrse rvall;
the mobility of the ribs rnust be retainecl at
both their extremities, the . spirre 'anil the
ste rn unt.

A fi.xed position of auy of the articulations
of tlic body out of their ttatural alignment
necessitates compensator)' action to relieve the
strain. If this compensatory action falls upon
a paft of the structure rvhele non)ralry llo mcve-
ment should be iuduced (such as the sacro-
iliac) tirere is an inequality of museular action
and a friction imposed. up-on all adjoining
pafis.

The particular articulations lvhich are tlre
most important for norrnal posture are fernur

witlL pelvis, ilirrrrr wit.lr siJril'11lrl, sit(:l illrr ,\ lill
filltiL lurnbar; to tltese must be added, of cout st,

llrc positiorr of thc sLel'nttnt und "f tlrc ''lirr l

clcs. Of the lirst three, only olle. is a Jrrgiri-

rnate joint. Tire head of the femur irr its leltr-

tion to the acetabulum is tho articulation ort

whicli the muscular cocirdination lletween th'r

torso and the legs depends. Any loss of frr:e-

dom in this joint imposes compensatory move-

ment at the fifth, iumbar and a strain on the

sacro-iliac due to the inequality of musculal
pull.

A lifted stenrum and forward thorax in-
creases the lordosis of the lumbar spinb; thus
stretching the abdominal wall ancl increasing
the obliquity of the pelvis, theroby removing
part of the support of the fifth lumbar ancl in-
increasirrg its tendency to slide forwartl on the
sacTum. This increases ligamentous tenbion

and prevents muscular freedom of all pelvic
muscles. If the center of the pelvis is direetly
under that of the thorax ancl of the heatl, we

have the median line passing through each.

The rolation of the sacrum to the fifth lumbar
will then be equal in pressuro around the en-

tire alea of the articulating contact. This al-
lorvs thc pelvis to a-ssume a normal position..
\Vhen 1he rronnal position of the pelvis is
maintained the quadratus lumborum,ancl psoas

uruscles assurne their normal responsibilities
ar.rd the rnuscles of the pelvic floor will also
lrave equality of aetiun. The normal mttscular
sul)port of the fenlrr in the acetabulum will
bc the result, i.r., tbe psoas and the iliacus at
the front arrd the py'riformis and the obterators
at the back wili have equal pull upon the
femur. The head of 'the femur: will then be'
free in its articulation with t.he aeetabulum.'''
This insures normal muscular coiirdination be-',
trveen legs, and torso rvithout disturtring the':
natural alignment of pelvis. 

.

The weiglrt of the skull upoi'the atlas'shoulrl
be perfectl-v balanced. The occipital condyles 

'

should rest evenly upbn the superior a,rticulat-,r
ing surface of the atlas. This attains a balairced
ancl equalized relationship between 'the atlas l

and cervical verlebrae, thus giving rrorrnal pbr-
pendicular alignment to all supporting rnus-
cles at the ibase of the skull. In this balanced
position of the skull the forehead will be
slightly in advance of the ehiu. The perfect-
poise of the head rvould be tl.re natural resrrlt
of the normal alignment of the pelvis and the
thorax, through the equalized n"rai:ltenance of
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) muscles supporting these parts, and

rllrough the reaction of the nonnal curves of

the spine, i.e., if the lorclosis of tlte lumbar

spine is reduced the cervicle spine assumes a

rnore per?entiicular position. It is impos"sible

to correct one part of the botly rvitJrout influ-

encing ils reflex.

In the followilrg plates are shorvn the ab-

rrormal adjustments forced upon the bony

structure by the varying posture of tlie past

twenty years. Nos. 1, A, and 3 A and R'

- 
Plates'No' 4, A and B, show the result of

,intaining a well balanced position'

When there is effort to maintain the weight

of a.n integral part of a str:ucture out of its

alignment with the whole, eclualized codtdina-

tion between all parts is lost' This in-

terdepend.ence of all articulating parts of

ihe human structure requires" a close stucly

of the relationship of the articulations to each

other, before nor"rnal adjustment of the whole

can be atta.ined. Reaction betrveen parts is

consLaht, clue to 'the varying atljustment of

.-geight to the median line of the slr-ucture'

terefore to c.orrect one part, one must note

the relationship of all others' or friction will

be the result. In assuming this attiturle to-

warcl body mechanics, definite, specific proof

must he ascertaineat of the mechanieal, an-

atomical, ancl physiological aclvantage of cer-

tain positions over others that might appear

on the surfaee to be equallY good'

llost of us waste d'aiiy more energy than we

use. Every man considers a rvaste, of fuel in

mnning his" automobile a crime against' his

pocket'l.,ook. It is no less a crime against

- r organism to waste energy through me-

cnanical rnisacljustmett, i'e', such' atljustments

as would necessarily produce greater friction

in the organisrn in performing its funetions'

The special features to rbe emphasized in

snmmary aJe:

l'irst, tralance of weight of pelvis, thorax and

skull;

:'r'rrrrtl(lr position of shouitlers ancl stelntlm;

'1'irllrl. rciatiorr of hcacl of f ernur: to acetabtrlurn;

'.i,,irth, thr: prrsition r,rf the fifth lrtrnbar'.

((l4rrrighi 1920 )
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BOSTOII MEDICAI, AND BARGICAI' JOUNNAI' 6q,1

BODIL)| I\{IICIIANICS AND }'IITDICINI'I'*

IJY LrorD T. Bnos'N, lI'D, Ir'AC'S'' llosroN'

Ortltopcttic Sltt'geotu lr-t Orrt'I'tLtiat'ts' trIossachusctts
Cenerutr Ilosqital'

TnE term botiily mecharrics u'as chosen in-

steacly of faul'ty po'sture becalrse faulty postttre

is onll- otre of the results rvhich may occllr

rvhen the hutnan bot1v, consiclerecl frolu a me-

ehanical point of view, begins to get out of

iine. It ma1- be ancl often is one of the first

s.-vmptoms to occrtr and may be present witholit

any immecliate effects in much the same rtay

that carious teeth ancl atlenoids anrl c'onstipa-

tion and many another condition rnal- exist for

an inde{inite time rvithout any il1 effects' Ile-

cause our attention has been brought to fhe

conclition of the eyes and the teeth '"o much

in the last few years 1\'e are all paying mrreh

rnore heed to 'the possible effects of eyestiain

ancl poor teeth than we ever usecl to do' Thcse

a,re only a part of the whole hurnan body or

rnechanism anil is it not import'ant that we pay

attention to the machine as a whole a^s well

as look after some of the small but important

acljustments'!
The reason why no attention has been given

to the questionr of the mechanics of the bocly

is that ve"y f"w people agree as to what is

fooa *..tturlics ancl what is not' One doctor rvill

Iay that he himself has always been very rouncl-

shouldered and pot-bellied and that he has

nevcr had any trouble anrl that he knon's lots

of men rvho are the best athletes lvho have even

nrorse posture than he has and rvho never have

any troutrle. Also, that they know people u'ho

hold themselves very well, who are much of

the time under lhe dosLor's care or are not

well enough to do onq half of the work that

they should do. All of this is perfccl'ly tnre

i,r,,i it does no'b change the fundarnental prin-

ciple wl.rich is involveil in the mechanics of the

hii*utt bocly. This principle is that thc rrsc

of the body in faulty mechanical aligrttnettt rs'

always a potential of trouble' As DL'' Lce has

aptly e"p"esseil it, those people "rvith a 
-batl

*..t,anical use of their bodies lvho are rvilhont

s\-mDtolns, 1nil.\' uell lrt' rt'girrtL"l lts ltitvitrq

..-pcnsote,l for thciAtlefects in tltc samcr u'ay

tha.f rvc slrt'ltk oI il trorrtpcrlsattrrl ]tclllt lcsiotr'

'fht' mljor:il,y of irrtlivitlrrals t'iilr ht'irlt tliscasc

have .l'or il <lorrsidcrairlc JrtrriotI rto s'r'ttrptotns

attribLrtablc to thcil heart' l'il;t'rviso it is ex-

* Rcacl at the l\lassatltusclis (;crFrrl llospitirl O\ti ]'atieni D€-

lrtiine,,t Staff mrutirrg, April ?, 1910
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,Ye also have the muscles of the abdominal
wall, particularly the rectus abdominis. Upon
tJrese deep-lying tissues largely depends the
balance of the weight of the torso upon the
head of the femur, and the determination of
tlie obliquity of the pelvis. Therefore freedom
,of all these tissues is absolutely necessary to
insure perfect balance of the rveight of these
parts.

6zs

.i:.

fisah l4;eu&ws-

Eygi.ene of Cunmu.tticable Diseases. By FnErv-
crs M. ifuxsox, trf. D. Pau] B. Iloeber.
New York. 1920.

An exeellent manua.I of infolmation, available
at the present time concerning the epidemiology
and the management on se6 ancl land of
communieable diseases, is contained in this
volume. "Ilygiene of Communicable Disea.ses."
The subjects of epidemiology, prophylaxis, and
sarlitation are presented in ooncise, readily
accessitrle form, in zuctr a way as to be of practi-
'eal value to_th.e physician, sanitarian, sanitary
ngineer, missionary or medical officer. The

carefully heacled sections, sub-sections, and par-
agraphs, make this book an unusually helpful
one for teference in emergencies A chapter de-
voted. to a new subject, sanitary mea.sures foilow-
ing great disasters, is of considerable interest
anil pr.acticatr vaiue. Naval sanitation, railway
sanitation, municipal and rural sanitation, and
sanitation in schools, prisons, ancl industries are
among the topics to which detailed consideration
is given- The seelnd. parb of the book describes
diseases spread by oral and na"sal diseharges, the
feeal-borne eliseases, the venereal diseases, iu-
seet-borne diseases, diseases spread by i:rfected
snim4ls, and wouncl infestions. This book is an
exe€llent treatise of an important subject.

?ubliu,tions front the Dermatalog'ica,L B,eseareh

Laborataries at Philad,elphia. Vol. lI. 1920.
Collected Reprints. ,

The Dermatological Research l;ahoratories
s'ere iastituted ir 1912 by a citizen of Philailel-
phia and suppodecl by him for four years. Dur-
ing this time, the work of research was mainll-
on the iines of pscria-si,s. and resulted in the
piiblication of a number of essays ou this sub-
.jrct. L'ater. i'i was founcl that the laborator5
fliciiities a.it.horized a broadel resear:ch antl
-ire produetion ancl studl- of new e.hemical con-
,rolrnds rlecignpd to clestror the gerns of vnri-

ous infectious diseases rvere undertaken. At
first, the irvestigations dealt chiefly with mer-
cury conpounds; later, thel- began the elabr.,ra-
tion of arsenic compounds. At about this time
the supply of salvarsan threatened to be cut
off on aecount of tbe war, anrl a successful
attempt was made in the laboratories to repro-
duce this complicated chemical compound.
f1nder the name of arsenobenzol, salvarsan was
made and distributed to hospitals and physi-
cians throughout the Unitecl States. The profits
made from the sale of this drug have been and
are being used to support the medical research
laboratories, and this has resulted in the pub-
lication of over seventy contributions to science.

The present is Volume II of the Oollected re-
prints of the Iaboratories' publications, and
comprises thirtl--two papers, published in a

I number of different periodicals. The direetor
I of the staff is Dr. J. Frank Schamberg, his
lassistants being Drs. John A. Kolmer and
I George W. Raijiss, and a majority of the papers
I are b;- these men, sometimes rvith the assistance
of the auxiliary staff. Naturally. syphilis, and
especially its modern methods of treatment and
the study of the chemical compounds used thera-
peutically, are the srrbjects of a iarge number
of the essays. Some studjes of the etiology- of
iafluenza, of the pneumococcus, and of the diph-
theria bacillus, are included. As would be ex-
pected from the npmes of the authors. these
e.ssays are all of high scientifi.c value. and offer
a notable contribution to the American litera-
ture on these important subjects.
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