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

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

t>ion, 
TEIE IJIIT'O R TAA'CE O F 11'I'CIiI~S.IIS7'IL 

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  thc 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 incli~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. 

I'l~ot(>prapltic:laboi ; I ~ O Y J, 
hlas*. i11.1. of ~C(I~I IUI( IV)- .  
I < ~ o Y  otii(,i, r l ~ c t I i < l , l ~ ,b c r  B, i t ,  , ; 0 1 ! ! ? ! .  pf io t*>{ , ,~ , [ / iy ,. \ I I C .  :31, 
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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 COI~II~UJ-, 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 



iacxl< of :ippreciatioil of the irnl)ortnncc of tlie 
s111?ject, o r  vhct,ller it  is  gc?ni,rally consitlcrcil 
8s  outsiclc the pale of I)iologicnl inqr~irics. 
PjTcare mc~re inclincd t o  bclicvc tli:it tlie rn1)icl 
clcvelopn~ent of the pafit tlveuty )-c:ars in tile 
-v:u.ions branches ol'biology, so  clivc~rgent ikolu 
~ :he i l i i s t r~ ,112s t.c~itlotl l o  pr1s11 iiito tlic I)acli:- 
g r o ~ n ' d  tlie cheli~icnl i~hci!o~nen:i o r  lifi: to sncll 
nil exteiit tliz~t tile existence o f  cl~cimicul 
:~cic~iicens :L i):lrt of' hiologj is ill tlnngcr of 
11cirlg ihrgottcn. 

I'liysiology i l l  tl,s entirety: tlealiiig wit11 rill 
tile ft~ilctioils of tile li,-i~rg orgnnism, botli :tni- 
nlnl :111cl vcgiit:~l.)lc. is  trilly a 1)roacl sn1,jcot: 
l~rrt tlint hy itself' docs l ~ o t  co~istitrite :i suffi-
caient reason the  r:liemic:rl con11:ohition~ ~ l i y  
:l~iil el~e~nic:il I)roiaesseso!' slionlrlt l ~ c  o ~ ~ g ~ u i i s m  
l?c so sclcloiil ~t~ncliecl. 1l.y this i t  is  not lneant 
illat nl! :il)l)lic:ttions of cl~cmislry t o  pllysiology 
oi.c? o~c.rlooi<ecI, or that  tiler(, is :in nltc?r IncB 
or apprc~cixiioii of i ts  ilnl?orl:iiicc, hut r:rtlicr 
t,llat tlic averagc illsi;r,~~clioil in  l?hysiology in 
this cou~itry,  and apparently lilicwise in Eng- 
i:~nd,tlisregarcls :111nost CT-e1.ytllilig l)ert:tini~ig 
to  c1ielnistr~-. asicle fro111 tire c:olnmoll f ~ m d a -  
rncntxl facts : so that ,  n.iiethcr :ls :I pnrt of 
physiology, or 2:s pliysiologicnl cliemisi ry, tlic 
average stnclcrtt ill biology accluircs l j r~t  little 
k l ~ o ~ ~ r l e d g e tllc? cllemical proccsscfi the?of of 
m1iln:tl o r g n i ~ i s ~ n  : 1)y ( l~'no"rl(:clgc:' l.)eiilg lnclrnlt 
iliat persolla1 Irilowledgc, wllicli, iii tlic c:isc of 
an esperimei~t:~l soicnce, (::inhe 01)tainctl onlj- 
~ I In properly eqr1ippcc-i laboratory. 

B u t  .sllilc in Alueric:~ little llas bcen d o ~ l e  
either to  at1v:~iice or t o  lcacll tlic clleinicnl side 
of' l?iijsiology~ i i ~  ii:urol)c it, h:ts i)ccn very di?-
ferent, ulllil now :is a g r o ~ r i ~ ~ g  scie~ice, follow- 
ing a natnrxl I ~ T I  of progressive divisiol? of 
labor and of tllouglit, the clien~icnl piienoincna 
of the living bo(1y ~nassed  themselves 1 1 : ~ ~  

togc t l l c~ ,  and,  niclctl bj- i11cre:rscd interest and 
aclclecl ~ ~ o l - l i e r s ,  a c l i ~ i s i o ~ lof pli-siology has 
beconse ueccssarj- ; ailti to-clay there exists,  in  
Germaag nt least,  :L ilcm science, or rn.ther a 
specializecl portion of nn old one, ~ i z . ,  that  of 
pllysiological chemistry. 

We ~ o u l c llay all possible stress on the i ~ n -  
portaat position of physiologic:~,l cliemistry ill 

Germany. i ts  rclntio~i to  medicine mld Iliology 
in gener:il, t h r  large auinbcr of importnilt re-
searelics emanating fraru her laboratoi-ies, nncl 
on :dl tlint lent17 to innlic~ the icience s o  pro- 
gressive in that  co1int1-y ; and then, by con-
trast. Ilon- sm:~ll and in>ignifica~rt :~ lq)mrs  il1c 
little no1,k done in olir olr.11 countrj ! Hf \vc 
l ~ o l ito tlie I,iologicnl 1aI)or:ltorics of our col 
legei, t o  our mcdic:~l ~cl lools ,  nncl t o  the lahorza- 
lorics connectctl nit11 cxtr I~ospitals. n-c find all 
nlmost utter l:~ck of moil< fc~ldrt l  t o  illere:lsc 
the boundaricc, of i l i ~  ic.iencc. Seltlom clo we 
licar of a 1)icce of aligil!:rl norli: in  1)liysio-
1ogic:rl cllc~rni~,iiy; and fern AZnl~ricnn llniiies 
:Ire being ncltled to  tli:~t long libt oi" CTcl~inan 
investigalora n liosc ~ni i l  ecl ~ v o r k  llni nlade the, 

science wli:~t it is  to-tlng. 
'I'here is alqo n l>ractir.nl siclc tc this qlrtls- 

tion. S o t  eveiy inerlicnl ?turli.nt, it is t ~ n e ,  
can l~ccoinc l~ioticicnt in l )hj  siological chc111is- 
t r j  . tlicr' is ]lot time for it  ; but In:i.ng :L 1n:lil 
giliccl ~ v i t l ~povers  of o l ~ s e l  vz tioll, and e11-
donecl ~ ~ i t l l  l o v ~or' lil~o\~l(~f!ge. find:L iziag 
~niicli to  clo of tlircul. prnetic:tl valne l o  lncdicnl 
science. ETer? stuclent of' l i~r i l ic i l~e sl~onlcl. 
lion,ever, posscse, so111c l~llonlrclgi. of plirsio- 
logical cl~cinic,try. Dr.  P'erlcin, i n  his recent 
ndclress I)ei'orc tlic C'licmicnl societr of Kng-
lnlltl a t  i ts  a l l n i ~ e i b a r j  meetiiig, sa) s ?  '' IS  
tlicrc i.; : ~ n \  I :~lue ill chemical prodncts :rs 
c n r a l i ~iL nqeilts, it' tlierc is  any value ill 
1:hj siological chen~islrq,  or a13 i~npor tanc t~  
in  toxicologj . surely ~liedicnl s t ~ i t l ~ n  ts shoulcl 
h a r e  :t sonncl I<nonletlge of cllc~iiicnl srience, 
and not simply i e ~ ~ i 1 1  to detect ail acitl ni~t l  a 
base i n  :I mixiure. - :ul operation ~llliich is  of 
no ~ a l u e ,  cJ.rccpl a s  a n  ialcrmeclinte cscrciqc 
to  be followcd hy more adrnncerl n-01-k." 

X~~liztti i  ncccled is n fullerin  this coru~~ti-y 
n1~plcciation of the ilnportallce o r  pllgiiologicnl 
chemistry, both ill biology niitl i11 the science 
of medicine. A host of qnestions are  t o  hr: 
answered regariring clige,tion, nutrition, respi- 
la t ion,  etc., -clneslionr t o  be answered only 
tliroi~gh the  agency of chernical science ; and,  
if blnelica is to do her sllnre i n  the clearing- 
1111 of the 1ngste1-ies surroundiilg the chelllical 
processes o r  the liviilg o rg :~ l l i s~ i~ ,  ~ l ~ y s i o l o g i c a l  
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chemistry must be mised t o  a higher plnilr 
among the  Oiological sciences. 

Tirr: Kilc, w.vhicli during thousands of yc:trs 
112s attracted niuu11 attentioll froin tile intel- 
ligent portioii of ma111iind, yet  remaills i n  
n ~ a n yrespects tile no st interesting of the great 
rivers of the globe. I ts  sources, wliicli for so  
long a tilne were a ~nystery:  liave within the 
last quarter of a cciitury bee11 rediscovc~rctl ; 
but  tlint rediscovery ll:~:: only rellderecl it  Inore 
interesting, a ~ i i l  Illore ~rort l ty  of strltly. 

T h e  grent fluctuatioi~s in its flow, and tlie 
remarliable, nlnlost rcgnlarity;~~in t l l cn~a t ica l ,  
year after !-car, of tliese fluctuations: en11 ilon- 
be  r)r~~ctieally st~iilietl, allil their caases clcnrl!- 
understooti. 

IIaving its great  iirst i,cscrvoir nntlcr the 
equator, lye now know that  it t1eri1.e~ its \v:lters 
from the ri,gioii b c t \ ~ e e n  t~ few ici,grees xonth 
of t l ~ t  line. and Intitutic about l:io north. It 
receil-es its last afllue~it, the Athui :~,  scjiith of 
latituclc 13" north; alrtl yet  colitin~!t~s its iiow, 

The  Egjp t ian  Kilc is forrnecl hy the j ~ ~ a c t i o n ,  
nt I<l~artr in~,  of' tlic Blnc Nile and Wliite Nile. 

Tlle 13loe Xile (Bul~~~-el-Ax~itclz) ,tnliil~g i t s  
rise in  tlie centre of ,\lbyssinia, nncl fcd by 
tlie rains ~vllicli yearly fall i n  the rno~lntnins 
of that c o a i l t ~ y  during the ~ i ~ o ~ i t l ~ s  of -21)ril. 
I\lay, June ,  July.  and A ~ ~ g ~ i s t , ,  fiir~lislles 111c 
great  i~insscs of ~ ~ a t e r  the rapicl nliicli c:luse 
s r r n ~ ~ u e rI-ise. a l ~ i l  also f'rn.ilis11es the ricli silt, 
wlliell, to1.11 fi.0111 tile i i lon~itai~ls  of Abss i r r ia ,  
spre:lds over tlie cnl t i~:~tal) lc  1:~nds of 1i:gypt. 
ant1 yearly r c n e ~ r s  tlie fertility of tliose lantls. 

'l'lie \\'bite (Btrl~r-el-Ali~icttl)Kilt , floming 
fro111 thc great  resrrvoir under tlic ccynntor. 
gusrtletl in  tliat tincl the subordinate reserroirs, 
I,ake Jbraliiili ti~lil J.altc Albert, aiitl gu:irclcd 
also 13~-the grent s j~ , ten i  of' dmns ealletl ' the 
cat:ri,:tcts,' fnr~iishcs t l ~ e  ste:~tly flon- of' e1c;rr 
r a t e r  ~r l l ieh continues tllror~ghont tlie ye:Lr. 

Ko 11ruilt1n erlginecr lltls ever derisetl, on :r11j-

tliing lilic so g r m ~ t ln scale, so aclrniral~le:i 
system Tor tile collection, preserrntion; :mil 
distribution of' ii,rig:~tiilg ~iatc'rs,  :LS has tllere 

notwithst:~ncling e~:il~oration, i~o t l i i i~g ,r e c e i ~ i i ~ g  
nilcl giving lire t o  lllc 1:~:ids it  trar-erses, uiitil 
i t  l ) o u r s t I ~ e  waters of' ::ol~t,ll ccntr:~l Africa 
into the ?+Ictliterrn~ic~iil ill80:1, Intitliclc 
nortli, c : i i* r j i~~g  tilose year,iri wn1i:rs. cnch 
rnasbcs of tile dPb7i.s c)S t l i ~  m o ~ ~ i ~ t u i i i s  oi' the 
interior lo  eo11tiilua11)- fertilize and estencl its 
delta. 

Early in  Zolle of t::tcli ycai- tlie (low is t l ~ e  
least. The  elirrent iicar Cairo has t,hk>li :r 
rapiclity of' o i ~ l y  a little illore tllaii oiic liiile per 
hotir, and the amount of .ir-:lter passi l~g is only 
from four h~uidrecl to  five liunilrccl cubic j.al.cls 
PW s~co11(1. Before the en(l of .Tirile the a111ina1 
riso colnincnces : and by tbc erltl oi' Geptpml~er 
the r:tpitlitr of tl!c crlrl~c.111 1.eac11cs ilcnrlj. if 
not qnite, three and :L haif nlilcs 1x1. liorv, the 
quant i ls  of water g i ~ e ~ i1xrssii1g n point be- 
conling honi  ' i ~ i n e~ ~ L D Z E S C C J L ~ ~to  t e n  thousci?~d 
cubic j,al,d:j per seco11:l. 

La tc  in October, or early ill Sovelnbcr, i t  
corninences :t soiilen.hat r:ipid decline, wl~icll 
coiitinues uiitil Jann:iry, n-hen tile clecline be- 
comes more gradual nlld regular ; this gradual 
decline contilluiiig i ~ n t i l  bout thc elid of N a y ,  
when the ininimum flow is again rcnclled, 

1.1ee11 ii)ri?ied by iiatnre Soi. tllc r;upl)ly of I!&-pt. 
I,til<<a ITictoria, IT-ill1 a surface of sornc Si~rty 

tllousniid sqrlarc milcs, co l lee t~  and stores, for 
thc rise of tlie Su t la~> anti E<g~.pt, t,he rail]- 
~ ~ a t e r  il ir~ore t l~ai i  :if:llli~ig on 11:nai11 of 
hr~ililrctl :i~rtl s ixty t l iot isa~~tl  sqrlnse miles of 
surface. 'rile aycrnye yc:irly rise of liie lakc. 
m:Lp be fztirlj. talieit. :iccordirig to obncn.:ltionu 
niacle oil tllc spot,  :rs t t ~ ~ o  feet. n-hiell gives f'or 
distiihalion tliroiigli its only ootlet. the Victoria 
Nile (the Sol~ierset oi' Sl)ekc) ,  tile cl~ormotrs 
~ o l u i l i e  of irlore t , l lai~ sixty-eight tllo~isaiitl mil- 
lion cithic )-srds of rratcr pcr :uiilLim, or Inore 
t l ~ ntwo t11or1s:u:d clibic y:u.ils per scc:ond. 

It I\-ill hc seen tllat tliis storage is so  well 
cleviseti. tliat. ill ortler to  give one ~ T L C ~ Lof rise 
t,o the Victori:~ S i le ,  more than t?tieid!j-eiyht 
7~~c,td~ecL J-artls lllusl 11c: stored ,nzillioxs of cul~io 
in this gr~:t1; ~eaer~-o i l . .  

The11 come t l ~ c  tn-o sec.onclarj- rtrservoira, -
first .Lake Ibrnh i~n  (clisc9ovcred by Col. Long  
in 1X'T4), in 1:ltit~iclc l~ort l l  which rilnst be 
lillc~d hefore the flo~v ccan continue 011 to\v>irds 
I lgj- l~t; :inti tlien lialcc Albert,  ~yllicli ~ l i u s t  be 
Lilled over i ts  surf:iee of perlial~s lllree thou- 
sand square nliles i)efo~,e the direct distributiou 
of n-aters throrigl~ tile Ti'llite Nile can fnirly 
commence. n u t  this is not all that  nntc~re ha.; 
there d o i ~ e  to regi11:trixc t11e great clistril,ntio~~. 

t o  gi.r~e place t'lie fol lov~j~ig ~ n o i ~ t l l  ~ ~ e r vI k t r e e n  Lalies Ibrnl~iln nncl Albel*t,, tllere is  :ito  the 
ann11al rise. 

Tile great regulzlrity of the fluctuations is  
due to  the peculiar sources of supply, n ~ i d  the 
acl~nirable sjstern of reservoirs and checks 
which nature hws there proricled. 

great  sxstein of i~:tt~ir:~l catar:tctsd:tnls in  tlle 
~ h i c l l  nre fo~uld  between Fomcira and 1,ake 
Albert. Tllell coming nortli, clow11 the JiThitc: 
xile, we find, first a t  IliifRi, a ~ l d  soon again 
a t  1Scddii1, snccessions of rapids, tlle resnlts 
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