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'I'his \i,ould require only to  suppose the form of the 
force changed, in quantity proportionate to the quantity 
of matter, by passing through it, so as  to act against 
particles in proport~on to size, antl to some orher features, 
of which velocity and k ~ n d  are elements, ifisteat1 of in 
proportion to weight only, as  before. 

\\'e cannot blame Lesage for overlooking the incon- 
sistency of the utter disappearance of so much dynamic 
energy as his theory requires, because in his day the idea 
of the conservation of energy had not grown up ; and it 
was a great, a subl~me,  grasp of thought, to conceive of a 
re la t~on of mechanical action which was parallel in its 
nature to that utter, that bewildering, mystery of gravi- 
tation. which seemed as  if it could only be clue to the 
fiat or' action of Creative Energy itsel?, acting forever 
ant1 everywhere de zovo;  yet, at  the same time, al-
v~ays  with an absolutely steady and measured force antl 
relation to quantity of matter,-to distance in space, and 
to length of time, which intlicated kinship in character 
to the other prosilnate ant1 not ultilnate forces of 
nature.* 

But we cannot so easily overlook the failure of those 
who have later consideretl this theory to notice this 
great dynamic hiatus, and to follow it up to some con- 
clusion. 

These facts, stated, of the comets, of the planets, and 
of meteorites, indicate very clearly that there is a pecu- 
liar propulsive force acting outward from the sun. 

Antl this force is of the general nature required to fill 
this hiatus. 

Can we further (letermine anything of its na ture?  
iire have already seen that it seems to act upon some 

kinds of matter in preference to other kinds ; and that  
there seems to be d~fftrznt varieties of this seiec'lve dif- 
ference caused by and in some proportion to l'elocit).. 

This last is a curious feature. How can velocity act  
to increase the action of a force on one kind of matter 
more than on another? Can any of the facts of ordinary 
knolvledge give us any intlica!ions ? 

I f  we subject different substances to dry friction, 
electro-static disturbance is protluced ; the d fferent 
kintls of substance will be acted upcn differently, and 
perhaps the difference may be increased by the increase 
of the friction. 

Now the condition sho~vn in the comet is very much 
like that of an electrified body. But we must not jump 
to conclusions without examining the attendant condi- 
tions which would govern the facts. 

\\'e can suppose that the veiocity of a body or assern- 
blage of botlies through the ether, required to transmit 
lighr, or through a space containing other sfray particles 
of matter, might produce a friction that  would set up in 
it an  electrified state ; antl which would be increased by 
increase of the velocity. 

\Ire can s u p p x e  that the light and electrical bodies, 
and the heavy metals would be electrifietl to different 
degrees; or at  least that  thcre woultl be different electric 
states proliucecl, 

Antl we can suppose that T H E  FORCES ACTING OUT- 
w.-IRD FROM T H E  SUN ACT ON PARTICLES I N  SOME PRO- 
PORTION T O T H E I R E L E C T R I I , I E D  STATES ; ant1 that  on 
striking an  assembly of particles it is refl-cted from their 
members, something like light is, in a great number of 
tiirections, which tentls to drive them outward, and, in a 
less degree, to disperse them apart, as  shown by the tail 
of the comet. 

These suppositions show that the requirements which 
ohserration seems to call for have parallellisms within 

* may believe t h a t  u n d e r  t h e  whole  face a n d  ivstern of  N a t u r e  
t h e r e  ii a n  u l t imate  creative force which ac ts  imrnedlately each ins tant ,  t o  
keep alive, t o  m e i s u r e ,  a n d  t o  g u l d e ,  all of t h e  actioli, a n d  re:ictions t a k -  
ing p l a c e .  b u t  t h a t  ii a conclu.;ion a n d  not  a oknowiedge.n  ~t , t  ii t rue ,  
yet i t  chahcei t h a t  t h e  charac ter  of t h e  action is such t h a t  w e  recognize 
all  actions a n d  reactions a s  takino p lace  in chains h a v i n g  equal i ty  of links 
a n d  certain peculiarities we call l a w s ;  which  const i tu te  proximate  
CPUSCS. 

our knowledge, and indicate the course of new enquiries. 
As a result of these and other consitlerations we may 

be led to infer that the growth of the solar system has 
been affected by such causes. Tha t  the heavy metals 
have, in coming into it, tak tn  positions at  last, very 
much dependant upon their weight antl kintl, in which 
respect the Earth,  Venus and Mars, in their great interior 
masses, may represrnt the region of iron, while Llercury 
may represent the region of still heavier metals, and the 
outer planets the great mass of lighter substances;  the 
average or mean tiistance of a hotly from the sun being 
governetl inversely as  the square of its mean velocity. 

Thus  a comet antl its tail may become the missing link 
in  astronomy antl in science. 

C O R R E S P O S D E S C E .  

[The  ErZituv dues nut hold Ainzsei/. reponsi6le u/iinions e.i$resse'i 
b hiscorves jo~z~ fea f s .1Vo notice is inhen u f n n o n j , ~ ~ z u ~ r s  cai~riizuni-
rirtions.] 

TOthe E(iI'tor of "SCIENCE":-
I have been interested in reading hIr. Rock's account of 

his observation of the great Coillet on the 6th of July. 
On that evening the comet Ivas hicltlen at  this Observa- 
tory by cloutls until about ten o'clock, local time, when hlr. 
IYilson went into the tlorne to observe its position with 
the eleven-inch refractor. H e  soon returned, however, 
ant1 called my attention to the remarkable appearance of 
the nucleus. 1 went to the dome ant1 from that time un- 
til three o'clock we alternately esaminetl the Comet, mak- 
ing sketches antl measures. The  fan hatl its usual 
appearance, but when first observetl a bright retl jet pro- 
jected from the nucleus into the dark region on the sideof 
the nucleusopposite the fan. This jet was totally tliffer-
ent in appearance from those usuallg seen. It was at  first 
straight and in brightness rivalled the nucleus itself ; in 
fact at  the first glance it seernetl to form one with the nu- 
cleus. On a closer inspection, however, I sa\v that it hat1 
a transparent appearance but still intensely bright antl 
retl. The  nest glance showetl that there was a tlnrk line 
separating it from the nucleus. Mr. JYilson hatl already
calletl my attention to this dark line before I went to the 
cloine. Lluring the first few illinutes a tlecidetl change 
took place. The jet seemed to separate antl form a nu-
cleus of its o\vn, so that for a tirne the coillet apl~earetl 
double ;gratlually, however, the tletachetl portion grew 
fainter, until when last seen, at  about threein the morning, 
although plainly visible, it \\,as no brighter than the fan- 
shaped appendage on the opposite side of the nucleus. I 
noticed the bantl of light which hlr. Rock speaks of as 
connecting the "node"  with the nucleus, antl mentionetl 
it to Mr. IVilson at the time, but this afterwards disap- 
pearetl, leaving a separate mass floating like a clout1 in 
the dark region opposite the fan. 

There can be no question that a great outburst took 
place in the coillet on that evening, nor that  a portion of 
the nucleus became detached. T h e  phenomenon \\,as 
v,~atch~clvery carefully for five hours and 1 think I could 
hartliy be mistaken in what I saw. ORXIOND STONE. 

C I S C I N N A T I  OIISERVATOKT,  rii&19,1881. 

-. -
: fi the Editor of " SCIENCE." 

In Mr. Rachel's reply. in Yo. 5 2 ,  to my li t ter  in No. 1 47 of " to  en t e~ ta in  a different, SCIESCE," he appears 
conception of the I lw  of gravitation from that which II supposetl to be usuxll\; entertained by astronomers. A s  

th-re lnay be Inany others who share his view, it seems 
' at l~isable  to give a Inore detailed exposition of what I 


think was Sir I s m  Newton's own conception, ant] i s  
that of many more recent as  ronomers. 


r \ ~ ~ ~ ~ t ~ ~ ' ~ 
law of is that u every particle of  
matter in the universe attracts every other particle with 
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a force tha t  is c!irectlp proportioced to  t h e  mass  of  the  
at tract ing particle a n d  inverstlq- to  the  square of the  tlis- 
t ance  between them." T h e  first question arising i ~ ,  
what  a r e  \ye to untltrstalld by "part icle" in this theory ? 1 
Certainly not a mass  of  utterly indefinite size. Undoubt- I 
edly Sir Isaac meant  a nlnss of unit size, since the  very 
te rms  of the prolosition recluire this. For  i f  every par- 
t:c:e at tracts  evcry other  particle with a certain vigor, 
then it 11:u:t necezsarily at tract  t u o  yarticles with t\vice 
t h e  vigor n i t h  \vhich it at t racts  one. O r  i f  a particle cf 
unit n:ass at tracts  another with unit vigcr, [hen it iiir~st 
at t ract  t ~ v o  others, o r  one other  whose mass  is t lo~rt l t :  
t h e  unit vigor. Ant1 a s  each of these t\vo cthers at tracts  
it with the  unit vigor, then their  s u m ,  or their double 
ma:s, m u s t  at tract  it wit11 doul~ le  the unit vigor. I t  is 
simply the pr icc~ple ,  still cltler than  Kewton in its ex-
pression, tha t  " aclioil antl reaction a re  al\vays equal anti 
opposite." 

But  if it  h e  granted tha t  such will I>ethe  reaction IIC-
t\veen a unit ant1 R double unit mass, the \\-hole question 
is set t l td.  F o r  i f  t h e  second rnass may 11e doub!etl it 
may h e  quadrupled,  o r  may be increasetl a million folcl, 
without  any  difference in the pl-iuciple. Ant1 1ilte1vi.e 
the  first mass  may h e  increasttl without affecting the 1 
principle. A mass  cf one unit at t racts  a mass  of ten 
units ~ v i t h  an energy cqual to ten units, since it at t racts  1 
each of the ten ivith unit energy. Ant1 eacli unit of thc  
ten reacts  on tlie one with unit energy, so tha t  their 
coillbinetl attraction equals ten units. Again, if the  
first mass  contain two units, eacli of these separately 
acts  upon  eacli of the ten \vith unit  energy. T h u s  a s  ' 
each unit of tlie tcvo exerts ten units of energy, t h e  two 
together exert twenty units. I n  other  \vortls, the energy 
\vhich the  first mass exerts upon the secontl is propor- 
tioned to t h e  protluct of tlie n u m l x r  of mass  units in tlir 

mcvenlent of the  earth under  theact 'on of t h e  moon does 
riot affect the  line of its orbital ~ n o v e m e n t ,  since it is less 
than  the  length of the earth 's  radius. I t s  movenlellt is 
like tha t  of n I~catlwith a large aperture, wliich advances 
along a stri17g mcving flom side to side, bu t  not leaving 
tile string. 1:ut a s  the  earth nioves about  46 millions of 
miles in i ts  orbit ~vhi le  completing one of thesegyrations, 
the  effect is e:icessively minute. Tliat  of the  moon, in 
fact, ~ v h i c h  swings 240,oco miles to  each side of t h e  
orhit each fortnight, is very slight when compared with 
the  length of the  orbit. 

I3ut if, the  earth being 75 times t l ~ e  mass  cf the moon, 
it also nttsactetl the moon 7; tiiiies Incre vigoriusly than  
t h e  moon at tracts  the earth,  this comnion c t n t r e  of grav- 
ity ~voult l  be founti by tlii~itling 240,ooo by 7 jJ a n d  \\~oultl 
be  hu t  36 miles from the e x t h ' s  centre. A s  to which of 
these results is t1.e more correct the  boolts ~v i l l  show, 

I am,  therefore, ol~ligetl to  repeat  the  itlea ativanced in 
niy former article. An atoiri falling to\varcls the  earth 
at tracts  it with :rs much ecergy a s  tile earth at tracts  the  
atom, nntl they mo\9e to~var t i  each other ivith equal mo- 
mentums.  But the great  \\eight of the  earth ret i~ices its 
rate of motion towartls the a t o i ~ i  to  a speed inconceirably 
small, while the sluall weight of t h e  a tom gives it an ex- 
cessi\.ely rnpitl speetl to\vartls the earth.  I t  \vould be  
stranqe if, a t  this late (late in the history of the  theory of 
grai'itation, I hat1 heen the  fissi to advance this itlea a s  
Air. Rachel  seelns to suppose. I'erhaps my mode 
of presen t i~ ig  it may 11e original, but  I can readily cjuote 
other  r l ~ r r s s i o n s  oi the  s:rme itlea. l ' h u s  Di-. Unll, 
Royal  Astronomer o i  I~.elantl, speaks a s  folloivs, in his 
article on Gravitation in the n t w  edition of the Ency- 
clo1;edia Rritannica : '. It has  been fount1 that  the  inten- 
sity of the attraction of gravitation I~etiveen two niazses 
is tlirectly proportional to  the  protluct of those masses." 

first into the nurn l~er  of mass  units in the  secontl ; anti , 'l'his is precisely t l ~ c  result I h a r e  reached in tlie above 
t h e  acticll of t h e  sfcond u l ~ o n  the  first also i.; in propor- 
tion to  the  product of their u n ~ t s .  

T h i s  is the  true principle of the  attraction of gravitrr- 
tion. W e  may take  tlie unit iuass of any size \ve wish. 
I n  t h e  action between the  earth a n d  the  moon, for in- 
stance, we  may take tlie mass of tile moon a s  t h e  unit, 
that  of the  earth being about  75 units. 'The moon will 
a t t rac t  each unit of the  earth n.it11 unit energ);, ant1 the  
whole earth with a n  energy of 75 force u n ~ t s .  I3ut 
each unit of .the earth w ~ l l  react upoil the  moon 
with unit energy, and  the  whole earth !%ill e s t r t  
on the  moon a n  energy of 75 force u n i t s  T h u s  
t h e  moon at tracts  tlie earth with precisely t h e  
s a m e  vigor a s  the  earth at tracts  t h e  mcon.  Of 
coilrse the  resulting motions a r e  not t h e  same, but  
the  resulting momentums are  precisely equal. A s  tlie 
earth is  75 times the ~veigl l t  of the  moon a motion of one 
foot per secontl in t h e  earth \vould g-ive it a momentum , 
equal to that  given t h e  moon by a motion of 75 feet per 
second. li is well known tha t  the  moon does not  re- 
valve around the  centre of graviry of the  earth,  but t h a t  
these two bodies revolve arountl their common cenlre ot' 
gravity. But  this colnmon centre is ~vitllin the  nlass of 
t h e  earth,  ant1 may be  found by tlivitlingthe distance 11e.- 
tween t h e  centres of the earth antl moon by the ratio of ' 
their weights, IS \Ire take this distance a s  240,000 miles, 
and  divitle by 75--the weight of the  earth a s  coml:aretl 
with the  moon-the common centre of gravity will all-
pear  to  be  3200 miles from the earth 's  centre. , 

01-we might  consider this  case from the  principle of 
inertia. T h e  earth having 75 t i n ~ e s  the  mass of the  moon 1 
has  75 t imes the  inertia, o r  resistance to exterior forces. 
T h u s  its movement in response to lunar at tract ion is 
only 1 ~ 7 5 t h  tha t  o f  the  moon in response to terrestrial at- 
traction. B u t  i ts  \\-eight being 75 times greater ,  its 
monlelltuin in response to lunar attraction mus t  b e  pre-  
cisely equal to  t h e  moon's momentum in response to  the  

attraction ; or, in other  words, their vigor of 
act,ion upon each other  must  he precisely equal ,  T h i s  1 

argument.  ;\gain h e  says : " Let 111, ant1 i t / '  be  the  
n~nsses  of t a ro  i~otiies, :~ntl  let i ,  l)e their ~ l i s t ~ i n c e .  T h e  
force \vith n~liichI// a t t rac t s  //J' is tcjilal in magnitude 
though ollposite in tl~rection to  the icrce with which 
/ / / '  attracts  //I. Tl ie  1.rat1er may perhaps feel some tliffi- 
culty rrt first in atlmitting the truth of this s tatement.  
W e  speak so oft tn of tile effects 1v11icl-i the attraction 
of the  s u n  pl.otluces on t h e  planets that  it may seem 
strange to hear th:it each planet reacts up011 t h e  sun  
~ v i t hn force 111-eciscly equal antl opposite to  the  force 
\\.it11 ~ v h i c h  tile sun acts  upon t!ie l~lanets ."  H e  illus- 
t rates a s  f c l l ~ i w  : Suppose the  earth a n d  tlie sun  to h e  
a t  rest in spacr,  ant1 l?re\,cntctl frcm approaching each 
other  under tlir influence c l  gravity I I ~a rigid rod ex-
tending from one to  tlie otlier. If now t h e  sun  pressed 
toward the  earth more vigorously t!lan the  earth to- 
ward  tlie sun  t h e  gre:rter prfssure of t h e  s u n  must  
overcome the  lesser pressure of the  earth,  ant1 the ~ r h o l e  
arraugement woultl 11e driven through space in t h e  
t l~rect ion in which the  rod points outw;rtl from the sun .  
F o r  there woulti be n ino t io~i  protlucing vigor in the  sun 
unopposetl 11y a sufficient resistance in the  earth.  A n d  
yei, in the  event of sui,h a iiiovemtnl, we  woultl have 
the  kinetic energy of their mot:o11 created out  c i  noth-
~ n g .\vhich is now weli Lnow11 to be impossil~le." S u c h  
is 1)s. Ball's argument l~riefly stated.  I t  leads to  the  
salne result a s  nine, a n d  I therefore claim to  be in full 
accord \\it11 tile Kc\vtonian law of gravitation. 

111 regard to the  o :her  points of Llr. Rachel 's  letter 
there is nothing on ~ v h i c h  I tiesire to  tiwell. A s  to  t h e  
use of the  l~ l i rase  " 1.atent Heat," the  scientific world 
\\'ill be  very reatly to  give it uy if a t t r m  can be  sug- 
gested more significant of the  c h a ~ a c t e r  of the  energy 
~ntlicatetl.  I3ut there n.ould 11e notliing gained by 
simply substituting one unmeaning name for another.  
Mr.  Rachel  himself uses the phrase .' ICatliant Heat ,"  
yet h e  mus t  be  aware  that  the  node of motion so  called 
is very different from crtlinary H e a t  Motion. Radian t  
H e a t  i s  reatlily ccnvertible into Static H e a t  : l ~ u t  so  is 
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Electricit!r; and we have the sarne \varrant to consitler ( 
Electricity as some modification of Heat. In fact the j 
term " Radiance " would be a n o r ?  distinctive appella- 
tion than " Radiant Heat." 

As  to trust in authorities, of course we must trust in , 

them as  long as  their explanations seem no st in accord- 
auce with facts, but no longer. \\'ell-established facts I 
are the only trustworthy data of Science. No theory can 
be sustained against the pressure of unconformable facts. I 
In short, every theory is in danger \vhile a single fact re-
mains unexplained. For  the h c t s  of nature are so I 
closely linlted that each in sonle way bears upon all, ant1 I 
all upon each. And yet it is by no means atlvisable to 
stop theorizing, for correct theories are ti~emselves facts 
of science-facts concerning forces ant1 relations as  tle-
duced from facts concerning things. And every par-
tially correct theory is a footstool through ~vhich  higher 
levels of conception iilny be reached ; ~vllile every Lheory 
p r ~ \ ~ e d  futureincorrect is a warning board, ac\ri3ing all I 
scientists not to waste time in i h l l o w i n ~ a  11ath th i t  leads 
nowhere. CFIAKI,ESNORRIS.  
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BOOICS KECEIT'ED. 1 

T ~ x r - B O O KO F  EXPEI I I \~  OIIGANIC' CHEIIIS- E X  I 'AL 
TRY for Students, by H. C I ~ A P I I ~ \ N  D. VanJ O N E S .  

Nostrantl, New Yorlc, 1881. 


Althoug:~ term-d a test-book, the author admits that  
this little volume will be found of gr-ater use as a corn-
panion for the student in the labsratory, who wishes ro 
study organic chemistry both practically and theoreti- 
cally. 

IVe recomtncnd this volume to those who have a lim- 
itetl time at  their command for study, and are not over-
burdened with cash, the author lisving wisely restricted 
the number of esperiments, and suggestetl only such 
as  are available in a laboratory of t11: huml~lest  pre- 
tensions, and the use of espensive che~nicxls is alto- 
gether avoidetl. T h e  author has shown consitlerable 
judgment in arranging this work, the p!an of which is ex- 
cellent, because while the sul~ject  has been reduced to its 
simplest torm, the instructor p rill find all that is necessary 
for teaching the elementary stages of practical organic 
chemistry, and it will serve as  a reliable guitle to the aver- 
age student who relies on his oivn resources for instruction. 

METEOROLOGX-: 
rived from an Examination of the Observations of the 
United States Signal Service, ant1 ft.om other sources. 
By Er,ras L O O ~ I I S ,  Natural I'hilosophy 

CONTRIEUTIOYSTO 	 being results tle- 

Professor of 

in Yale College. 


X pamphlet reprinted from the ANLCYZ'~.~Z?C~ Z L I , I L ( T /of 
SctZ?zce,being +.he subject matter of a paper read before 
the Nationrtl Academy of Sciences. Washington, April 
19, 1881. 

OK 	T H E  GROUP " b " ON THC SOL\ R  SPECTRURI. 
131 \VILLI.\AIC. WINLOCK.  From the l~roceetllngs of 
the Anler~can Acadrmy of Arts and Sciences. 1'1e-
sented by Professor \Volcott G ~ b b s .  June 9, 1883. 

T h e  most complete charts of the solar spectrum now 
available are I<irchhoff's, \vhich wcre published in 1861, 
and Angstrom's, publishetl in 1869. I<irchhoff employetl 
a battery of four flint-glass prisms, with a collimator 
and observing telescope each of ahout 4 centim, aper- 
ture and 49. centin1 focal length ; tvl~ile Angstrom used 
telescopes of about 4.6 centim, aperture, and 36.3 centirn. 
focal length, and a tlifftaction grating made by Noi~ert ,  
containingabout 13;  lines to the millimetre. 

Such great  advances have been made very recently in 
t he  cons t ruc t io~~  of optical instruments, and more espec- 
ially in the  ruling of diffraction gratings, that  it would now 

IIepossible to enlarge ilngstrom's great chart almost a s  
riluch as  he improved upon Fraunhofer's first maps. But 
it would be an almost endless undertaking for a single 
observer to attempt a map of the whole spectrum, from 
the ultra-violet to the invisible red, brought to light by our 
most pon-erful instruments, autl accordingly most physi- 
cists who have paitl especial attention to  solar spectro- 
scopy have tlevotecl themselves to a careful study of de- 
tached portions which appear of unusual interest. A s  a 
contribution to this work, the following observations upon 
the group of darl; lines " 6," of the solar spectrum, were 
undertalien by Mr. I Y i ~ ~ l o ~ l i ,  Dr .at  the suggestion of 
Gibhs, and carried on under his immediate supervision. 

,\ [ ) l z a c , r 1 c ~ ~TI:I;,~~I ~ ~ S I ;  ~ ~ l i . :ON n [ . \ ~ t J i c a c . r U ~ e  
SI.AL:CI~,STAI:CII-SU(;AJ:. \ N I ,  DES,I.R~NE,based on 
tile Gel-~nan ol I,atIislar~s 1-on \.T-;igi~er ant1 other au-
tllorities, 11). J u i l o s  FR..I~I;EI. .  I:(lite(l l ~ y  Rol)ert 
FIutter. Illustrate(\ ],y 58 engravings, covering every 
I~ranch of the xul~ject. Ile111.y Carey L;ail.tl 6 Co., 810 
\Vali~ut street, l ' l ~ i l ade l~~ l~ ia ,  Price, $3.50. 1881. 
The  increased mai~t~facturc  of Glucose ant1 the pros-

pect of this sul~stailce l~ecoming a staple article of pro- 
tluce in the United Statcs, ~n,rl<es this vol~une a welcome 
atltlition to the escellcnt series of technical ~vorks  pub- 
lisl~etlI I ~this Ilouse. 

'Tilose about to ellgag-c in the manufacture of Glucose 
w ~ l lfind this treatise an indisl~ensal~le a s  we guitle, a ~ ~ t l ,  
untlersiantl, it is tlic only ~vork  in the I.:nglisl~ language 
tlescril~ing in detail the processes ant1 niachinery matle 
use of in this important class of intlustr!-. 

It is stated in the preface th:rt this sul~ject  has been 
heretofore surrountletl 11y more or less mystery than any 
other manl~facture of recent years, ant1 that access to fac- 
tories has heen I~arretl to all but worl<meii, ant1 that in-
ventors antl iiiai~ufacturers of the necessary machinery 
have refused to furnish tlrawings of the 111ac11ines. I t  is 
therefore evitlent that the present ~vork ,  ~vhich  has been 
11reparetl ~vitll care, i~~tell igence 	 aant1 zeal by one \\71lo is 
master of the sul~ject ,  must be a 1-aluable acc~uisition to 
those iilterestetl in this intiustry. 

hIr. b'ranlrel introtluces the subject l ~ y  describing the 
Cliemistry of Starch, its technology ant1 methotls of manu- 
facture. Tile Chemistry of Starch-sugar is then talcen 
LIII ant1 its manufacture in all its hranches esplainetl in tle- 
tail. Tile author conclutles ~vitll an esliaustive tlescril~- 
tion of Llestrine ant1 its n ~ a n ~ ~ f a c t u ~ . e .  

It was Professor I<ircl~I~ofl, of St. I'etersl~urg, lcussia, 
\\rho macle the important tliscovery in 1811, that starch 
boiletl in tlilutetl su l~~hur i c  into sugar, acitl is t ra~~sfor t~le t l  
but the origin of glucose manufacture dates from the time 
of Kal~oleoi~  I., ~vlien the Engl sll were I~locliatling the 
Continent. At the time it causetl a grext and general sen- 
sation, as it was tile11 thouglit that g-rape sugar was itlen-
tical ~\'itll cane sugar, and hence coultl in every respect he 
sul~stitutetl for that product. This new branEli of indus- 
try was, therefore, pnrsuecl wit11 energy, anti immense 
quantities of starch-sugar were manufacturetl, but subse- 
quently, ~vlien it was provet1 that this ~ilaterial \\.as by no 
means itientical \\-it11 cane sugtrr, being less soluble, of 
less sweetness, a11d 1101 at ail suitable to sel.ve as  a suhsti- 
tute for tile former, then for a n u n ~ l ~ e r  years the tle- of 
nlantl ceaseti. Of 1;rtc years n revival has talien illace in 
this intiustry, antl in 1876 Germany alone protlucetl in her 
47glucose, starch-sugar antl syriip fac tor~es  loo million 
pountls, anti as  we stated in a recent article 500 tolls a da~r  
of glr~cose are now prod~~cet l  in the Unitetl States. 

It is singular to ol~serve that such suhstaiices as  Starch, 
( - ~ape-sugar ;inti Cane-sugar, nhich have such opposite . 
11roperties in some respects, are a l~nost  c l ~ e ~ ~ ~ i c a l l y  alike. 
[f  starch absorbs tn.0 molecules of water, it becollles 
transformetl into glucose (grape or starch sugar), while 
cane sugar contains one molecule more than starch and 
one ~nolecule less than the starch sugar. T h e  chemical 


