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n different rlenoniiiinto~~. It is, in the present 11ot;l- 

((I o)( bh )  - (nb )  ( b  n )i=z--- . - - - - - -

t>ion, 
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B I O L O G ' l *  i l N D  JTEIIICINE.
/ ( u a )+ ( a h ) + ( h a ) -? (b?))['--( ~ ( f l ) ?  t ( a b ) 2 +  (hc!)s--- (/ ,h)z'  

For Sergeant Finley's torl~ado-predictiolis, i r r c ~ ) - - ' ~ J I I ;  l)osilioil of c.]lclllisf-l,!- in tile l)iological 
28, (rrb)='i2, (bn)=23, (bb)=1,C;SO. Froni thesi: tl:~tn,
1\.1~. finds =0.216, ,L,l:ile fornllll;l gives S C ~ C U C ~ Sl ~ n s  1o11g 13cen; iii 131;nglish-speal1il1g 
i = 0.523. cornm~iiiitic?s,:L r('i'y in(1cliiiite one : ii? &let, 

If tlie questions should preseilt inore tllali t?vo alter- 
natiyes, i t  Tvoulclbenecessary to nssigrl selR~ivevalues it may  Y)e clirestioned w l ~ ~ t i ~ c ~ r  the saiel~cc 118s. 
or measures to tlie different kiii~ls of :iiistnlres t.llnt eye11 :lt tile ljrcsellt day, gellel.:lliy
might be niade. I have a solutiori for tliis case. 

~ l n o t h e r  l,roblem is to measure tile lltility of tile llizecl l)osition X T I O ~ I ~biologists t Ileiasclres. 
rnelliod of prediction. For tlkis ptuposc, let, 11 be 'rjlat tllis llns beer, tile c:lse for mally gears,
tlie profit, or savirig, from predicting a, 1-orr~ado,a11d let 
1 he tile loas from esery ilrifnlii]lecl prediction of a ere11 in ~Ill'ol)i:, is f:\itlellt from the be t ,  ti1:li 
torna(lo (ol~tlay in preparing for it. etc.) ; tllell t l ~ e  l,lltil ree(~l,tly tll(! l l l i~,iib~le(~ illvesti-re5111ts
average profit per prt:clicbio~i mould he, 

p . ( a o )- 1 ( cch) gntioii in the iield of ~) l~ j s io log ica l  chcrnistr>. 
---.-----

(cca) + ( c tb )  + ( b r ~ )+ (bhi '  iinrc liad to  be so~igllt  for in  ~ritlelx ciiveiio 
C. S. P1zllic'x. places. 3 ln i1~ .11al)crs 11:rl.e Ir~een 111iijlishetl in . - -

Measuremellt  of t h e  speed o f  pllotographic 
drop-shutters.  

Tlie usual method adopted fol  this l)ttrl)ose de-
pends on photographing a white clock-llantl revolv- 
ing rapidly in front of a hlncl; face.' The ellief 
clifficulty in this case is to niairltairr a uniform rota- 
tion at  high speed. To avoid this difficulty, and to 
(letermine the ulliforlnity of exposure of par-ticular shutter under apparently like circunnst;~ilces, 
the followi~lg nietliod has been suggestc?tl. I n  carry- 
irlg o i ~ t  the experiment, in practice, I have hacl the 
z~ssiqtance of JIr. .T. 0. Elliliger. 

: 
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A tunirlp-forl;, I',with a 111i1,rnrattached to tlio side 
of one of the prongs, is placeti in frorit of the canleva- 
lens. This mirror is so arranged as to reflect irito the 
eaniera, C:, a liorizontal bear11 of sunlight, nrliich, before 
reachirlg tilt: fork, has passed through a Ilalf-itlch 

ascreell, ,.,placed about feet ,listallt. Tllis 

prrrely c l ~ e n ~ i c a ljo11rn:rls. ~ t i l e r s  ill joiir~ials 
clevoted t o  ])hysiology, wllile still otllers h a r e  
:~ppe:ll'etl ill so-c:Illecl ' i~atural-his to^ ' ,jonr-
Il:I1s, ,?. ftICtn,l,icll ill itself &,lninly illdic:Ltc,H 
the past s t n t l ~ s  of this hr:~ach of science. 

~h~~~ ciuz be ciLlcstiollt k l n t  pllFsiologiu~L~ 
cliemistrj slio~ilc~+occupg n defii~ite place nmoilg 
the bio1ogic:tl sciences. 1:iologj. is confessedly 
a s t , ~ ~ d yof lift., :~ntl.:IS SIICII,has to do with t h e  
develol~rnel~t.  ant1 fnnct,iol~ of living ~t~rnctu1.e. 

r 3oi~ganisms. l l lc  first two of t>llese me suppose 
to  he inclr~rlcd iultler the lie:~tls of embryology 
ailcl lnorpllologg ; rrllile the tliirtl, col~stituting. 
ill tlie ~ o r c l s  of IIerbcrt Spencei*, " tlie secontl 
main ilirision o f  hiologj.. e~ri\)r:rcillg the Si:ilc- 
tiorla1 pliel~onlena of  orgatlisms, is t11:rt i~liitaln 
is ill part si;;::uifiecl by pl~ysiology ." I'nrther, 
-.I llat part of l~l~ysiologj-  ivhicl~ is collcernetl 

produces on tile grouncl-glass a minute brillialit 1~1 in t  xitll  thc ~nolcenlar cli:ri~gea g o i ~ l g  on iil org:lrl- 
of light. If the fork be set vibrating, the poiut will 
,,c.come a sllor.t, fiIle, horizoI,tai lille: if the fork b(. 
rotated abont its longilndinal axis, the lilie ~vill be- 
coine a sinusoidal curre tlescribed oli tlie circnm- 
eerence of a circle of lorig ratlias. 9 pllotographic 
plate is now inserted, and the drop-shutter attached. 
On releasiiig the latter, it will be found tlint a. portioxl

the sinusoid has been l,hotograpllecl; all,jllie pl.e-
cise exposure may be detcrnii~ietl by countiirg tlie 
~iurnberof vibrations rel?rrscntcd on tlie plate. 

rnil.ror eml,loyed sliould be s,,nlcwhat lal,ger 
than the lens to be rneasurt?d, so as to cover its edges 
tlnring the wlioie exposlu'e. 'l'he iiiirror rnay be glued 
,lirectly to the prorig ol the forlr \villi btrong carpell- 
ter's glue, after first sclapirig ofi' a little of the siirer- 
ilig :it the edges of the glass. T l ~ r  rate of the forlc 
is tllerr tiete~ir~ined. by corripai,iscill witli a, starldartl 
f(,rk, hy  tllil nlellioil of  brats. W. H. PICI~B:I:ISO. 
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is insis  Irnowi1 a s  orgaiiic cliemistrj-," or. witlk 
equal l~rol~riet). ,  ns :1)li~sioiogicni c l l e m i s t ~ . ~  
hence n statly of tllc flinctions of tlie botl~.,  
to  he :it corllplctc, lilllst illclriclc :L stuc\y 
~ t 'the c11eli1ic:al clianges incitlel~tto lifc, nntl 
c.nnllot icstyictcil to tllc llllrelJ- pllFsic.:,l 

~ I ic~~oi l l en :nof '  i t  is r e r ~t l l ~  oi.g:inis~li. 
noticeni,le tlliit Tv]lerel-er l,iolog;.\- is tLllight i nL 

this C O I ~ ~ ~ U J - ,  i l l  con-even tlio 1110st libcrnlig 
clucted i,lst,itutiolls. ,vlleic t,lie c:oll,.sc of siLlcly 
embrzces c~lil)r~olog;,  :lniii1:11 : I I I ~  veget:rk)le 
inorp11olog)-. csperi i~ienl,:il ~llg.siology, etc.,  
1,1iysiologic~:11 cllemistry is  r:~rel;.\- n~cntionerl. L'!, 

wc liceti t o  iilclrlirc ~ ~ l i e t l l e r  :ithis is dr~c. to  
I 


