
on the specimens or not. 'i'liis is not tlie athi-
trary li11i11g of ally local oflice, but tllc written 
decisioti tkom illheaclq~~ar le~s  T\rasiiingto~l. 
Such li)ei~;g tlic case, exchange of s1)ccitnens 
nith fi,reign countries is practically prohi1)- 
ited ; ant1 this seems all t l ~ e  more absm,cl, we 
may elen sax conteinptiblc, when it is known 
that (~llristmar cards, ancl se~reral other arti- 
cles not classed in any may as sn~nl~les,are 
nllo~vccl to be sent at  sample-rates ; f~lrthcr-
more, that from se-\ era1 f o ~cign countries, 
pacltages of speeimcns arc allowed to be sent 
to the United States at t11c cheap rate. Ciliier 
the ci~*cun~stances, it may, perhaps, hc asl<eil 
~~I le t l le rour Canadinil f'siel~cls are not going loo 
far ill asking t11:xt spc.cime~is not escecding ill 
weight Eonr l)ou~-icls, nor esccedi~lg twenty-fonr 
iilcllcs in  length hy t ~ v e l ~ einches i11 width or 

deptli, 11c sent at tlic rate of one cent for four 

ounces. To  I x  s l l l e ,  sucli an :urailgemellt 

seems to 1)e eminentlj proper ; ancl :ill lintural- 

ists sl~onlcl unite in bringing the measure be- 

fore the Lisbon coiireiition. In  ally event, 

the present embargo on scieiltific eschnnges, 

mlietllcr caused hy the illiberal interpretation 

of the roles of the post:tl i~nion by our post- 

office, or by ally ambiguitg in tlie rules them- 

selves, should be r emo~ed .  


LETTERS  TO TUI;: EDITOR. 

*** (brrrponde?ttn are requested lo 71c nr l i ~ i p f an poenible.

The m7.iti.v'. ?lamei s  i n allcarre.?reqzriPed an proof of good fuith. 


Inertia. 

As 311.. E. 11. II?ill (Science, vol. iii., No. 63, p. 4S2) 
referred to hfaxn~ell, 'L'l~oinsoii, and Tait, as t / ~ eau-
Lliorities in regiircl lo t l ~ ruse of the word ' inertia,' il 
seein.; to me it. wi~i~l i l  hnve heen welt for hirn to ex-
plain what &Ias\vcIi meant wlieri. in rcviewilig Thoin- 
sori arid Tait's Satural  pliilosoplig, he mid, -

'gr tqain,  a: p. 229, ttle capacity of thc studeut is called up011 
t o  accept the fo l iomi~~g statement :-

" ' htatter hxz. :in i:ii\;ite iwwcr of resisting esternal influeiiccs. 
so that e v i w  bodv. ;lafar ;b it can, rcmai~is a t  rcet, or rrloves uni- 
formla in 3 lil~.ni~itt- ~ - -- iini'.'

~~~~ 

" I a  it a fiict tlrnt ' m;~t tc r '  lia.: ;my powcr, citlicr innnic or  ac- 
qiiircd, of rcsihting exteriinl i i i t i~iet~ccr? n o e s  uut cvcry force 
which acts oil a body 8111-nys pt.on11c~ exactly thnt cliancc in blie 
rnutiorr of the boils by n.liicli ilb valne, ns a forcc ,  is  ~.cckoiied? 
I s  EL cup of tcn to bc nccui~.d of l i n ~ ~ i ~ i y  power of rrsial- nn in~iatt? 
jiig the ir~veetening iniiu,~!rcei: of sugar, beaause i t  persistently 
refuses to tnrir sweet ::nless thc srignr is actu:lily put  into i t?" 
(Nutri~z,vol. xx.  p. 21.1). 

Did Mas~~ i : l l  mean by these qi~cstioiis to deny the 
statement of Thorlisoli and Tait i' 

The itletlrocl of inr.isi~ring tlie irier'tia of n hoclg, 

~~ropcisi:~l No. (33 or' Sciencc, p. 483, is
by AIr. IIwll i l l  

icle~it.icitl\vitl~n nioc!i: of measuring the rrlass of a 
bocly. Does he  consider i n e ~ l i nas identical with 
lrtnsh ? If not, whcreilr is tlic clist,inctiio~i? TVliatevcr 
be tlie lallgaage clescribiilg it, o r  tllc ideas c o n c e ~ ~ i i ~ i g  
it, Sewtori sn) s i t  " differs riotlriilg fro111 the irinc- 
tivity of the iltnqs, bnt irr our manlier of coiiceiving 
it." IIcl'e ail& ?r&ussare, by iniplicatiorl i i ~ e i t i c ~ ,  at 

least, not ide~rtical. lJT. 


Bpril  23. 


Tlic recent ariicle by Mr. Iiall on ' ineit ia '  is cs- 

pecinlly to be dcpri:cwted, bccnasc it iiiag' 1e:lti ~rraiiy 

to req:~.rci the idc;~s rcllati~ig to it as ill soluc scinsc 

indefixliici. Tlle sourcct of the mlrole difEeult~y is tha t  

the woi~d 11:is l~ccii used i n  two perfectly Iegitiinatc 

senses, -olic quaiihtive, aiitl ~ l i c  otlicr qua11lit.a-

live. I r i  the qualitative sense, it silnplg itilplics tlie 

truth of Newtoii?~ first law of iiiotio~i: in t l ~ e  quai1l.i-

tntive sense? it. is ~ilass> liotliiiig else. 
X I ~ C ~  Tliis cloul>k! 

use of tlle word has I)eeil fiilly recogiiizcd for a geil- 

(:ration by all accurate seient,i(ic tliin1;ers; and, on 

account of this a~nbiguily, all ca.refu1 1~1'itel.s aitd 

teacliers have practically Icing sirlcc abandolled it. 

Above all, it, ouglit to appear ill 110 test-book, jil-t 

becanst: it has a double seirsc. 


T l ~ i ssbale~rielltas to the ilsaqo of carefirl teachers 
gs directly opposetl to  tliat of Mr. Hall, who ~i ient io l~s  
~ h o ~ l r s o narltl Tait, anit quotes Illnswcll in support 

of tlic 1)ositiori wlricli lie occupies. As no tcaclier is 

clearer iii his preseutation of eleinelrtary ideas, nor 

~iiore precise in liis cl~oice of words for conveying 

tlrem, than SIaxmell, eitlier my statcrllcrit or Mr. 

1Iall's quotation deinands revision. Tliat tlie latter 

alternative is the proper one, I sllall prove by quoting 

tlie w'r~ole of t,he passage of wliich Mr. Hall quotes 

oiily a portion of one se~l te~ice :  -


"In  a. rude aye, before thc invention of meails for overcoming 

friction, tlie mcigt~t  of bodics for1ue11 the chief obatircle to setting 

tlrcrn in motion. I t  waa only a d r r  solnt. progrcas had been made 

in the a r t  of thro\r ir~g missilcd, and in tlic use of wheel-carriages 

and floating vemels, rhat m c n ' ~  minds became practically iln- 

pressed nit11 the idca of maas as  distinguia1ictl froill weight. 

Accordini.ly, while alrnoht ;ill the nietapbpsicians who discussed 

the qnalitieh of 1natti.r trssigned ;L prornini.nt place to weight 

iinion- the primttry qti;r!itirs, fcrv or  none of them lrcrceivt?d 

that t<e sole unaltc;ablt: property of mntter is its man?. A t  tlrc 

revival of science, this propertj '  mas oxpressed by the phrane, 

' t h e  iner!ii& of matter: '  but mlrilc the men of science under-

etooil by this term the tcn~lency of tlie body to persevere i n  i ts  

~ t i i t c  of niotion (or rest), and  corriiilrrcil i t  a mcasursble quan- 

tity, those pi~iloso)~hers who were unncqnairrted ~vitl-I science 

nsiderstooil inertia in its litcwl serrsc as  ;I quality. -mere want 

of i ict i~i tv.  or laziness. 


6 c  ~ v c nto this dzlv, those who are not practically familiar ~ ~ i t h  
the free motion of 1i;rgc masses, t.11oug.h they all admit the truth 
of dynamics! principles, yet  fcei little rcpugnnrrcc i n  accepting 
the tlieory known as Roscovich's,-that suhiitances are com-
poser1 of isystcni of points, nl i ich are mcrt? centren of force, 
attractin:. or repriling each otiicr. I t  i s  probable that many 
rrnalities of bodies ~uicrht be esulxincd on thir aunnoeition: but  

- - . ~,~ ~~-
ai:count t%r tl-ic t i c t  that ;I body requires a ccrt;iin force t'o pro- 
dtici, in it a ccrtnin chnuye of motion, vh ich  f.&ct we expresR 1,s 
a%]-in? ttiat the 11odphas n certain tncaanmhie inass. No p:ti'; 
of tliia mas8 cnn be clue to the csiatcncc uf the s ~ ~ p p o s e d  celitrt,: 
nf-.fnri.0-... 

"I tlicreforc rcco~nmcr~d  that hc  sl1o11ldi1iiprr?~s to tlie s tud i~nt  
liis mind xvitli the idca of m:i;s by s few ~xperi inint*,  r11cl1 :i. 
setting ill inotiori a gri~idetone, or :iwl'li-halattced i\yi~rcl,:tnii 
then eiide:lr~orinq to stop i t ;  twirling a lons polt:, ctc., till hc 
comes to i~eeociatc ii act of acts and henrnriona wit11 scii.ni;lic 
doctrines of dyn:trriics, a ~ r d  lie will nc*ver afti-rival.dr be i ~ ;niiy 
dnngcr of loose ideas on these si~lijccta. 1Te siioiil~l :its,, rc:i<i 
Faraday's essay on 'nic,rrtal incrtih,' ,i,iiicli will iruyr.i:s.; hiill 
with the proper a~etaplioric;rl usc iif tlic phrase to <5xproas. not 
laziriees,birt habitude" hia ax we'.'^ 'l'tieorg of kie:it, pp. -5, 80:. 

S. T. AIOI~EZANI). I t  will be observed thF .3las~vc11, jits(c~i(l of c;+.!li~l; 
L ~ x i n g t o ~ i ,  a certairi propt:rty of ,latter !~it'i,t!ii,arid r1t'fir:inig itVa.. April 21. 

http:Accordini.ly


qua~rtilativclyill a~corti;ciice rvill~ Nr. Hall's stat.(.- 
~ n e n t ,is very careful to cc??oidi~s lng t l ~ e  term, putting 
i t  bctrreea qootatio~i-m;trle; in t t r c :  ol~ly place ~vliere 
it enters. I n  s l~or t ,  in so far a9 n so~l~ewliat  careful 
inspection of the boolr fro111 \\-llicll thc above qaota- 
tion is nr:lde. of his at11irir:rble tract o ~ iXatter ant1 
niotion, ant1 of his t.rcatisc! on Jlagtletisrn ancl elec- 
tricity, warrants rne, I rnali': the assert,ion that Max- 
well licver nses the word .inc~l.iu' i ~ ia cjuairtitative 
sel~sc. 1 a111 confident thrit tire n-ortl does 11ot enter 
into tlrc elementary boolt on tr~ecl~anics ill any sense. 

In conliection with the la.st p:i,r:rq~~npl~ frorir Ahx- 
~ ~ 1 ~ 1 1 ,1 quote a st'ntence froni 111.. Ifall's :~rticle ( the  
italics :ire mine) : "3Sas\vell sii.gtxsts cer.tain simple 
esperiincnts wlricli the s tn t le~r~ ill order 111ny pi,~.f~)rir~ 
to 11eei11rie t,Iior:~~rglllyacqiininted \villi that j)i.operty 
of lr~atter rvhicli Ile cudls i t~e~tirl ."  

Air. lIilll asqel,ts, also, that 'I'iionisoti aiid '1':rii use 

jVor,. III., No. 68. 

A passage ill tile article under disc~issiorl reads, 
"Test-boo1;s too frecluenlly say, in sircl~ a coiniect,ion, 
tlist ( niasses of matter receive mot ion =radu;~lly, anci 
surrenrlcr it g~itlnnlly,'  or that ' i t  requires time t,o im- 
part mot,ion to a body as a ~vhole,'-stateli~e~tls fro111 
~ v l ~ i c h  iileit,tlie s t n d n ~ t  is in danger or' getting 111t: 
if illdeed lie gels airy iilca, t.liat the l i i l ie  is rec]ui~,txl in 
order fo clr~aw tlling3 tan1 ~ r i t h i n  the body, a11t1 get 
its particles to acting ~ ~ p o i i  eacli other, son~e!rlrat as 
i t  takes time :trld 2% sucoessioli of jerks to talie lip the 
slacli of a freight-train while it is being stn~ted." 
Gnlilie its ~vriter, I sl~ouldrecommend the sentences 
witliin ijuotation-nia1.1is to the special attentior1 of tlie 
st,udentm,anil elnpliasize t,lie fact tliat time is reqriiretl 
to tra~isnrii niolion from one p:~rl of a body to all- 
otlier by tlie statement. t11:it, in pliysics, this Lime is 
Iino\v~i:is tlic rne;tslci,e of tlie velocity of prol~nyatiolr 
of a wave of dist~irbance. Finally, if 1 il:~eLltlie 

'iiierti:~' in tlrc sarue sense \vliicli lie ~~c:co~~rniellds. illnsti.:ition of the freight-train (not a bail one in its 
-4s Ji:ix~vell's e~nploymerit of tile tcrrli is so different 
frorri \vl~at rve slloultl s11l11,oso froni the srliclc in 
q i~es t io~i ,  to loolr into tlic usage I l~acl t.he c~u,iosit,y 
of thr. otlrer a ~ ~ t h o r s  I findr ~ a ~ n c d .  l.ha followillg 
]?a'?ngty, ~vlrich forins r'J6 of Tlromso~r a:ld T:~it's 
Sntlu,;~lpllilosopliy, rol. i., part i . ?  new eililion: -

" >[alter Iias :rll innate po\ver of reiisti~rg oxteriial 
ir~fluerrces, so t l ~ n t  crcl.y body, $11 far  as i t  can, re- 
niains a t  rest, or niovei oiriforlnly i r ~a st,rniglit line." 

"T!rls, the ilicrliu of ~nal ler ,  is 111.o11orlio11iii to tile 
q~raril,ity of matlcr ill llie body; ant1 it foliows that 
some ctcuse is recjlri*ite t o  tlistrub body'> uniformi1.y 
of motion, or to c.11:rilge ils clirectiot~ fro111 tllc? ~lntural  
i?!ct.ili:~c?a~path." 

Tliis confusnd dt~fir~ition 111;i1~1i~iloffers :% ~i)ntrast ,  
to t b ~  clear arid rxlriitletl tietinition of ni:rss c~o:lL;~inctI 
in sections rvliicli l~~~cxr i i c  It is c.onfnsed, bccitl~sc? it,. 
it ac!tnits of :t jvliolly logical bnt c:.roneous co~lclci-
sion. According to tIr(: ~leii~iition, we dorillle tire if 

way). r s l~onld be raref111 to explai~i to the stndent 
tlidt tllc jerks are due only to the tact that tile train 
is not inec11ai1ic:~lly I>on~oge~icons. 

Ohvio~isly, the dirci~s~iolr of the term ' inertia' is 
liot of tlir sligl~irst scientific i~iigoi.taiice at this sl,age 
of scicirtific de\-elop~nent; hnt it is of enornioiis pul- 
ngogicnl iniport.arice Illat loose iclcns slionlil not bc 
ta11gh1. 1 have beon prunil?lrtl to the alrovc: ~'c?~n>trl;s 
11y alilienls frorn some, usl~o. supposini. t l~ey  hat1 
defi~iite notio~is of clernen rary rncclinnic:s, 11:~d bet:ir 
led int,o confnsion by Mr. Ifall's s t a l rn~e~ l t s .  

6. 5. l I . is~rsos.  
B;~ltiniorc,.\pril 24. 

I11 Science. No. (3,Mr. I';. H. Hall 1n:ilie3 an at-
t en~p tto clear away the ~riistilless vli icl~ he seeins t,o 
liava tlisco\~erecl in the use of the \\-oril ' i~i(:rti:\.' S o  
word in Ilie English language cleserres Inore sTm-

qna~rti!y of riis!.ter ill a Sjody, we rlonbln tile i ~ i e r t i ; ~  patliy t,lian this. I t  has 1)cen lt~~oclierl about so con- 
of the inat,ter ~rc 'se~rt ,  anil t lius qu;xtlruple tile iilei.li:~ 
of the body. l ' l ~ i s  is absurtl. \Vliiit is Incant, 13111 
not axrltten, is, lhat  rlie inertia of a bod!/ is propor- 
tional !.o tlie quantity of matter in Ilie I~ody. J,et 113 
cousitlcr this amentied form, and mriLc I :%lid X f o r  
inertia and quantity of lnattcr (01.mass) resl~eclively: 
t l ie~i tlie asrertio~l is, that 

I =JfX, 
mllcye ,I-is a fullelion tllillg or every t , l i l la  
~ s c c p tInass. UP tilat I,;'\'ow, cxpcricriee s~io\\-s 
ever ilc,jincd, docs ilcpelld llpoll tirrli,. i,oPiLi,,ll, 
teln,lel.:ltlire, c~ectl.jfic-ttiorl, or, i l l  sllort, illjoll 

cliallgc ill  ,jllysic.a] c.oIltlitioll. \ve I l l l i r ~conclutle, 
tllcrr, tliat, 

X r: C, a, constant, ant1 
I - C' ;lt .J,he ~lluilc?ric;alvalr~c of tlic co~istarit irill, in any 

C ~ C .  I I ~ O I I  tlie systeni of units sclcctcd for (1~pe11d 
n ~ e a q ~ ~ r i o g:t~rtl31: tliereforc \re ruay so select tile I 
systenl: lliat C l)ecomes cqur.1 to unity, \vlre~ict: 

I - 3L 
IXcrc~ 71-e see a case n.llero an ~ i ~ ~ n e ~ c ~ s a r y ,  n~icl, as 

it seer!ls from a c;lsi~al inspcc:tioll of !.lie foliowiap 
pc)rtioiis of tlre worli, un11??(1 teriil i$ iiitrollnced as a 
snrvivitl from tlic periotl of ' the  revival of science.' 
Of coul.si;, tlie pnssngo docs ~ i o  Iinrlli to t l~osc n-110 
are conipetent lo r ~ : ~ ( i  t.21e ~vorlr whicli contains i t :  
nevertheless. 3f:txweil would not hare  use11 it. 

It is ~vor th  11oti11g. tlini Mr. Iftill, in the last para- 
gmph of his article, finally gi~-1:s a tlefinition of Inass 
as a qunlititative definition of inertia. Of conrsp, 
this is t l ~ co:ily qnantit:rtivc notion ~vllieli call be 
;~ttacheclto it. 

starltly that i t  must long ago I~ave given up ;ill idea 
of being able to 'persevere i l l  a state of rest.' I,ately 
tl1c1.u have been many indications of it11 ii~teiition to 
put it on tlie retired liqt in tlie ncctr futiu'o, and for 
tlic prest?nt to assign it t,o s u c l ~  dntics as it limy he 
capable of l)erfo~.mlrig n-itllout illjury to itself or 
others. 13nt Nr. Isall iilconside~atiilg orders it to the 
front. and insists on rirdo\vin,n it wit11 a real vitality, 
1~liic11,in the olhiilion of thc ~r'Fiter, ~~entlers it. capal;le 
of doi% a i~oo(l (leal of harm. 

3111cIi of ilre coi~fusioli in the iisc of the wort1 ' iner-
t ia '  li~ts originated in the varioi~c: int~crprt~tations of 
Nervtull's first Ian-. I L  is indeed cnrious to see liow 
ma117 di1fercnt vcrsioris of tliiz celebratccl st.:~temer~t 
rnay'lhc founcl in a half-lloirr's searell. 

'l'llonison and Tait, tllc restol'ers of S e ~ t o r i ,  >ay, 
'Er-ery body co)ilintres iri :L state of rest,' c'tc. 'Po 

fol.lil of sLatt?,l, Cl,t it i s  diftiClllt obje,:t ill 
Tsay. is a sirllple statelnelIt of :l fact, tile delrial 
of n;l,icll "is in cOnrrnt~ici,ioli syslcnls ofto 
tlot~tri~rc Lllc Irnnr;trl mind :rIloi~t sl?:cce ant1 ti~rie ~rllicll 
~ l i s - i e r , ~ i  'l'liis ver- i b l i  I ( ;  fo1.1n" (CIerIi h1nuwellj. 
sion of Ihe first 1:1w is iileritical ~vit11 that ol' 'I'ait i r ~  
liis Iteceilt advances. 

I l r ~ t  another tr:tiislat,or uses tlie word 'pc'i..;?veres ' 
iiistcatl of 'coiitinues,' -tile ~.cnderi~rg clio-PO ~ ~ i - c l y  
sen by Tlioi~isori atit1 Tail.; for . to persevere: means, 
by colilmon consclit, sonlerliiiiy rnore than ' t o  con-
tinue.' ITebsler says, ''Yo perserere is to continue, 
in spiln of etc. I n  ancliscoziiicf!e~i~c:~?ts,' excellent 
and n~oclern treatise on l~liysics, tlic l a ~ v  is \vril,ter~,
' I?very b011y teut l~ ,  1.0 persevere,' etc., in w11icl1, ovi- 
dently. 'perser-ere. i ?  uscd in tlie generic srrihc of 
'contii~ue.' blit in tlit: orclinary senae, to ' tend to 



persovere,' is not mlioily satisfactory. 111one eclitiori 
of the Principia ~ v l ~ i c l ~  before me, I find thelies 
statement t11;lt 'every body . . . endeavors to perse- 
vere ia its present state,' etc. Here, certainly, we 
begill to see some trace of Air. Hall's ' inertia; ' and 
I shoultl not he surp~ised to meet \\,it11 the state-
ment, in full hsrrnony with liis views, that ' every 
body tries to endeavor to persevere,' etc. 

'I'he begirlner in physics is certai~ily 1i:rble to he 
co~ifused in his endeavor to grasp this idea, -the 
idea of the rnyslerious resistance which 11r. Hall 
illustrates in 111s stri11.~-pulling; but his confusion 
will be vastly increasecl wher~ he con~es to grapple 
nit11 the proposition, t l ~ a l  " \Te ~riust  distinguish very 
carefully between inertia itself, a property of matter, 
~irld t l ~ e  resistance ~ r ~ l ~ i c l l  matter can exert in virtue 
of that property." co~iiparing it, a? Mr. IIall does, 
with that property in virtue of wliic11 a 1nil.n can 
esert force, alltl the force wllicli he nray be actually 
exi.~~tiilgat ally time; and particularly wl~eli  Ile is 
told tliat the resistance which lte has coi~sidered is not 
tile botly's inertia, but is ?~zr . re l~ /t h e  ?tznit(festaliono f  
lhnt p iol )e~t?l!  

T l ~ euna~testionable tender~cv or all this is to cause 
the studeAt to attribul,e to tll'e word 'iriertia' sorl~e 
occult meaning. IIost teachers of physics have en- 
countere11 this corrditio~i of tliiugs, and have found 
some trouble in r i d i l i~~g  their pupils of it. 

Now, a brief analysis of Blr. Hall's ow11 statements 
~rrill u~iveil the mystery. If he had tied his string to 
tlie ghost of a fifty-l~onnd ball, tlic rrsistalice offered 
wolrld have been notlii~rg; at least, we may so affirm, 
i n  the present state of our 1ino.rvledge in  regard to 
ghosts. Gut the string ~vas  tied to a muss, and when 
11e pulled i t ,  he le:trnetl, that, in order to do work, 
\vork nlnst be done. In  shorts, tlie vord 'inertia,' 
rr~lien properly used, is sy:ro~ry~no~ts rvitll ' mass;' and 
it, is so nseil by nearly if not quite all the first au-
tlioritieq. There is, therefoi~e, notl~ing myslcrio~is 
about it, and, I inay add, scarcely any reason for its 
nso at  all. 

JIr. Hall mentions Msx\vcll, and Tho~nson and Tait, 
as apparently sustaining llirn i r ~  his view of the mat- 
ter, quoting to a limited extellt from the first. 

Tholnson and Tait, in their Natural pl~ilosophy, 
altllougll not affirming t1i;tt matter 'endeavors to 
p ~ r s e v e r ~ , 'etc., do say tliat " 111atter has an innate 
power of resisting external influences, so tllat every 
body, as far as it can, remains at  rest, or nlores uni- 
fortnly in a straight line." And this innate poxver is 
called ' t he  inertia of matter.' I t  is declarcd to he 
prol)ortional to the qnalltily of matter in the hotly, 
ant1 is afterward used as synonymous vvitli Inass. 

Tllis assel.tion of the existellee of an ' innate power' 
bears the stamp of high authority, and one ought to 
question it wit11 fear and trembling. But there is no 
evifler~ce,that I have heeri able to find, that its authors 
bclieved in it tlletnselr~es ;that is, ill the sense in which 
many people nr~douhtedly urtderstand it. I have :ti- 
wags regarded it xs an nrlfortunate expsessio~~, \r~llich 
m:rr lilcely to leare an  impression wliicll \vau never 
inteilded. 

Professor Ranltine, 1v11o was not careless ill tlie use 
of terms, use., ' inert ia '  as meaning 'ainss.' 

Masvell is u~ii\~ersally admitted to Iia\-e been a 
man of rare insight irit,o the riaturr of things; antl, as 
he is quoted by 31r. Hall, it may be i~iteresti~ig to see, 
as far as rnay he, what his position pyas or1 the point 
in question. His earliest public ex1)ression of opiniori, 
as far as I linow, w;as in his paper, 'On the properties 
of matter,' 1)rel)aretl at  the age of scventccn years for 
Sir TVilIiu~ri IIamillou. Tliiq corrcludes as follows: 
"and the iml)ossibilit,y of a boily c l~angi~lg  its state of 

rr~otionor rest without esterrlal force is called inertia." 
The next, as far as I lmow, is found in the Theory 
of heat, quoted by 31r. Hall. But in beginning the 
quotation where he does, Mr. Hall, unintentionally 
no doubt, does 3lttxwcll an injustice. The sentence 
preceding tlial cluoted is a most i~nporlant and neces- 
sary part of the whole state~ncnt [quoted in full by 
C. S.IIastings, above]. 

I t  will be observed that tliis gives a perfectly defi- 
nite nleaninq to the p h ~ ~ a s e  nleasurable quantity,' and ' 
one quite different frorn that which rniglit be inferrcd 
from Mr. Ifall's fragllieritary quotation. 

Later carue that  rernarlcable ' little b001i 011 a great 
subject,' the Matter and luotion; and it is a curious 
fact, ancl worthy of note, that the word ' inert ia '  
does not occur in this booli, not even ill its compound 
form of ' ~nomen t  of inertia.' I t  can liardly be be- 
lieved that  this orr~issioil mas any other than inten- 
tio~ial. His opinion of the 'innate power' niay be 
learned frorn his review of 'rhomson and Tait's 
Xatnral philosopliy [same qu,o,tation as given in first 
letter, above 1. 1 .  C. A ~ E X I I I . : N I I ~ L I , I ~ .  

I n  his article ( S c i ~ > r ~ c c ,April 18),Dr. I-lall write; as 
follows: "E le~ncn ta r j  test-hooks a.si~ally speali of 
inertia as a mere incibility, -tlie inaljility of a body 
to set itself in motion, or to btop itstflf when in  mo- 
tion. This is an old use of t h ~  tertn, but certainly 
not the best use." 

Right here, I an1 col~strnined to bclicvo, is Dr. 
ITall's fnndan~er~tnl I-Ie tnis- error 01.inisconception. 
takes inertia for nlars, and, strall~ely e i~oug l~ ,  labor-
ing urider this iiluaion, lnalies AIaxmell use tlic word 
' inert ia '  where in the tes t  rvill be fotlnrl the word 
'mass.' For example: Dr. 1Iall gocs 011 to say that  
"A1ax1\7ell suggests certain sirnple esperiments which 
the student mny perform in order to become ac-
quaint,ed wit11 that 1)ropertg of nlatter wllic11 he calls 
inertia.'' Now, by reference to the article referred to, 
the reader will find Xaxwell's vvords to be exactly as 
follows : "I therefore recomincrid to the stndent, that 
11e should inlpress his inind $111 the idea of mass by 
a few experin~e~lts,  such as sett i~lg in lnotion a grind- 
stone, or a well-balancer1 wlleel, antl tlleil endeavor- 
ing to stop it," etc. 

Dr. IIall says, " '\\re are driven to the cor~clusion 
that matter possesses a property in virt,ue of which, i t  
o[jkrs resistai~ceto an  agency \vl~icli is setting it in 
motion." If Blaswell regarded inertia as an entity, 
' a  measurable quantity,' is i t  not remarliable that lie 
did not eve11 once, so far as 1 aril able to find, use 
it in his incornparable work on Matter and rnotion? 

If, as Dr. Elall is forced to conclutle, "matter pos- 
sesses a property in virtue of whicli it offers resist- 
ance," zu l~ydoes it no6 resist B EIas a riiass of matter, 
free to niove, ever been lcnown to 'stmlcl still ' ? 
Cerlail~ly ~iot , :  the n-hole science of dy~~nrnics will be 
ovestlirrletl \\~l-ieli sliclr an instance occurs. Tlle illus- 
tration give11 by Dr. Hall verifies OUT posit io~~. The 
fact tliat his 1le:tvy n~eight ' is  left slightly sn-inging,' 
shows that a large rnass hvill not resist tlie slightest. 
force. Of course, the velocity genernl,ed will clcpend 
on the tiwe of application. T l ~ e\vliole thing is con- 
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tainec? in the equation, u --:,:.If fn  is larqe, nird f.." 
s1nn11, t must be large to ruake v considernble. Thus, 
in the case cited, there is an attenrpt to malic v con-
sic1er;tble in a short time ( t ) :  tl~creforej nlust he 
large; and it is easily rnade larger t l ~ a n  the string can 
bear, wllen, of course, i t  breaks. 

111liis second illustration, in wllich ' a weak thread' 



- - 

is 'pulled gently anil steadily,' is the I,eason that t,he 
fifty-pounil meight acquires a great,er velocity, brcause 
tlie ~veight resists less (if so, theii resistance is IPSS 
tlian itself), or bcca~~se  t,lle tiine of application is 
greater ? 

I n  elementary works on physics, the nord ' iiiertia ' 
should be seldo~il rised, l ~ s t  the pupil ncrlaire the irn- 
pressioii that irierlia is : ~ I Ientity. >lost esnct writers, 
foreuiost arrioiig wholu is J. Cierli I\Iaxa.ell, enrefully 
avoid the nse of the mortl. Ent  if Dr. Ilall's quasi- 
definition, given in tlie Inst paragralih of the article 
luider discussion, is tu be aeccptcd, then rrinst tlie 
~ ro rd  riecessal,ily l~ocoine one of co~~sta l i t  I t  is a use. 
pity that A lax~e l l  lias not giveii us a dofiiiitioii of ' an 
inertia ~iiiit.' We s1.1all be pleased to liave Dr. Hall 
supply the desideratun~. A. P. GAGE. 

Iri my article 011 ' Inert ia '  I r n s  mainly concerned 
for the distinct recognition of aphysical fact. 117 in- 
terest in tlie word ' inertia' mas secontlary. Professor 
&Iendeiiliall and Xr .  Gage appear to deny t,lie realit,g 
of the ' resistarice ' of which I spoke ill defining h e r -  
tia. I said, "Natter possesses a property in virtue 
of which it offers resistance to an  agency which is 
settirzq i t  in motion." Professor Alentie~~liall at-
tempts to avoid the idea of a resistance in explaining 
tlie fact that  force is reyni~,ed to set a body in motion, 
by spealring of the ~ o r k  (lone. The attempt seeins 
to  me entirely u~isuccessful, unless he lias some 
unusual definition of the word ' work.' Accorcling 
to  Maxwell (Theory of lieat, 4th etl., p. S7), '~ o r l i  
is done when resistance is overcome;' and, though 
he  does riot say that worli is done only when resist- 
ance is overcome, rio reader of hfaxrl-ell will deny 
tha t  he meant that. This, by the way, is the only 
reply I need make to niy critics' use of Maxwell's 
tea-and-sugar illustration; for certainly Maxwell con- 
sidered setting a inass in motion to be doing work. 
With this I leave the question of physical fact, and 
come to tliat of the word or words used to denote 
that  property which I have called 'inertia.' 

In u-in% the word ' inertia ' as I did, I knew per- 
fectly well t.hat I assigned to i t  a meaning sonletilnes 
given to the word 'mass.' I knew tliat &Iaxwell, in 
the very passage of which I quoted a part, and of 
which Dr. Hastings has quoted the whole, used 
'mass ' as I hare  used ' inertia.' I t  v a s  iriy belief, 
however, arid it still is, that iIIaxwel1, in thaL famous 
chapter, used ' niass ' in two senses. EIe does use it 
as I have nsed 'inertia,' and in tliat case defines 
i t  as a 'property of matter '  ( the italics are mine). 
Elsewhere in the same chapter he says, "What  is 
really invariable is the qunntitv oj'inutter in the body, 
or what is called in scientific language the nzass of 
the body," etc. (the italics are rnine). 

As to Xax~vell's use of the word 'inertia,' I mas 
in  error. I certainly spoke as if he gave ~tndoubtect 
sanction to the word in  the sense in wliich I Ilave 
used it. This I had no right to do, for he merely 
states wliat others harc  nleaiit by this word. Any 
one. by reading the passace mhich Dr. Hastings has 
quoted froin JIaxmell, mill see all tlie excuse 1 havc 
to  offer for my blnnder. 

Dr. Elastings admits that Tllonlson and Tait use 
thc ~vord ' iriertin ' lo denote that i~roaertv of riiatter 
for mhich I have used the same rianie; fiut he says 
that  their statement is confused. This criticis~rl is 
just; hut it is irrelevant, anless Dr. EIastincrs means 
to imply that  Tliornson and Tait wrote 'inertia' 
vhere. in a clearer rnonlent, they mould have written 
'mass.' Moreover, his conirnel~datior~ of their defi- 
11itiui-i of tht. latter wurd rtiight lend one to infer 

that Thornson aiiil ' h i t  use ' n ~ a s s  ' as ;\iaswell does 
in tlie passage he lias yaotcd. IVhat, t l ~ e ~ i ,  is theii 
defi~litioiiof ' i~lass? tliits : ' T!ICrjz~c~~ztity' I t  rea~Is 01' 
nzcctter iti a body, or, as we now call it, tlic mass of a 
body," etc. (art". 20s). 

And now what is tlie practice of nly critics in 
t,he use of the ~ ro rds  ' inertia ' a ~ ~ d' ~iinss'P 111 tlie 
preface of Air. Gage's Elemeritq of physics, vr-e rr,atl, 
"Dr. C. S. EIasti~igs of Joliris Hol)liina ~ iu i r e r s i t ,~  has 
rear1 the larger port,ion in nlan~iscript, and [lie re- 
mainder in proof-sheets." 011p. S of this bor~lc I 
finti, "By  the vznss of (6 body \re understaiicl I I L C  
quul~tityof 71zatter in it," and or1 11. 20, "Tile t e r a  
nlccss is equix-alent to the espressio~i cjiiaizlily of l t c c ~ t -
ter." Of course, the word ' inass '  occiirs in inany 
other passages of  the booli; but I hay? disco\-erecl no 
case ill ~vliicli it, appea r s to  de~iote any t h i ~ ~ g  but 
yucc?ztit?jof mntter. 

As to tile use of ' inertia ' ill t,lie sanie book. (111 1). 
90 1firid, "This inability is called i~lrrt ia.  Bvitleritly 
the terirl onght never to be i!rnployetl to tlt>noie a. 
hindrance to tnotiori or rest." B u t  1vlli.11 Tve corne 
to the sitbject of centrifugal force, p. 101. Ire read, 
"Ceritdfngal force has, in ~,ealit,v, 110 esistcl~ce: the 
results that are commonly attributed to it are,tlue 
entirely to the tentlency of ~ n o v i ~ i g  bodies to liiore in 
st,raiglit lines in conseclnence of tlieir iiiertia." 

Ken., one of time results is the rriairitenn~rcc of tlie 
solar system. Why do not the planets, obeying the 
law of gravitation, fall into the s ~ u l ?  Accordii~g to  
the teacliillgs of tliis book, Tve mnst answer. "Siinply 
because of their .utter  inability' to pnt tliemselves 
in motion, or to stop themselves, altllougli tliis in- 
ability mnst never be understood as a ' l l indra~~ceto 
lnotion or rest.' " A little farther on in tlie boolc we 
read, it is true, that " to produce circular motion, t.hc 
centripetal force must be increased . . . as the mass 
increases." 'Xass ' enters here when the book 
speaks of numerical relatioi~s; but we see, that, 
it attempts to explain 'centripetal force,' i t  appeals 
to ' inertia,' and says nothing whatever of 'mass.' 

I t l~ ink  it not too ~iinch to claim that mass.' nsed 
to denote tliat property of matter TI-hich Tliomson 
arid Tait call 'iliertia,' is com~~aratively whilerare, 
one can hardly take up a book upon physics mitho~it  
finding 'mass '  used iri the sense of ' quantity of 
matter.' That an exceedingly iritirnate relation 
exists between inertia as I have defined it, and mass 
as con~rnonly defined, I am well aware. Thomsou 
and Tait's words are, "This, the inertia of niatter, 
is proportional to the quantity of matter in the botlg." 
I should prefer to say, bodies of equal inertia (see 
the last paragraph of my article on ' Iner t ia ' )  arc 
assumed to coritain equal quantities of matt,er. 
Qnantity of matter, in tliis sensr, is calleil 'niass.' 

If it seeriis best to use 'mass '  to denote also the 
property of rnatter which l\Iaxmell undoubtedly does 
denote by it, let us so use i t ;  and,  by all means, let 
its tloable rneailillg be tlistinctly recogriized in the 
elcrrientary test-hoolis. To lrie it seelris far nriaer, 
lio~vevcr, to use the t\von~orils, ' inertia ' and ' mass,' 
substantially as Tlio~nsoii and Tait use them, ancl to  
rigorously exclude from the text-boolis tlic coliipar- 
a t i ~ e l y  useless ' inability ' defiiiition of ine~,t ia.  

E. 13. IIAI,~.. 

Silk-culture in the colonies. 

The tern1 ' sillc-balls ' was doubtless einplogetl a t  
timcs to d ~ s i g ~ ~ a t e  but tlmt cocoo~~s ;  is quite dif- 
ferent fro111 ' rav-sillr' and 'ran.-silk b:xlls,' nrhicl~, as 
rve stated, miglit niore alspropriately apply to the 
twisted 11aul;s of raw silk mhicli are so doukiletl : L I I ~ ~  


