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stant stirring, w:is reclncecl to a minimunl. The addition 
of the Paris green to the Bordeaux before the emulsion 
was put  in did not visil~lg affect the niisture. Up to this 
point, therefore, tlle coml?inntion \J-as a snccess. 4t now 
remained to be seen hen- it \vould stand :L prac.tic:tl test 
by the o r d i n ~ ~ r ~  Theoretic:~lly,fruit grower in tlie field. 
the chances \yere all in its faror. 

However, further erperiir~entation at the Insectary 
sllo~ved that unless the Bordeaux was rightly ~rtacle, tile 
emulsion mould not form a stable com1)ination with it, 
and in fact sometililes would scarcely mix trt all. I t  \vas 
found thtrt the best combination was ol~tained when the 
acid copper salphate solution of the Bordeaux was exactly 
neutralized by the alkaline lime; the potassium ferrocy-
anide was the test to deterlniue when this point \$-as reached. 
Thus, when the Borcieaux was rllade in tho ~lsual way with- 
out testing, nine ti111es out of ten the emulsion mould not 
nlis with it satisfactorily. Here, then, \j7iLs the first obsta- 
cle to the Gornell mixture,-the difficulty of making it. 

I n  the spring I saw it lnade and apljlied on a large 
scale, with horse power sprayers. As far as the mal~ing 
and application were concerned, i t  mas :L success. I t  
worked as easily through the sprayer and nozzle as the 
Bordeaux alone. But an examination of the trees after 
the sprayer had passed sho~ved that tile mixture had not 
spread so evenly over the tree as monld either of the in- 
gredients alone. And right here, I believe, is the weakest 
point in the Cornell mixture. The spray was thrown fine 
enough, but  when it struck the trees the nliuute particles 
seemed to be drawn together into larger oily drops, leav- 
ing considerable areas unwet. Tllere is a tendency in the 
Bordeaux mixture alone to do this, but  it was increased 
by the oil in the emulsion. 

One can easily imagine with what regret I am thus 
obliged to tear the mask froln off my tlieoretically corn-
plete panacea. T h e n  first concocted it seemed equal to 
all that might be clainleil for it, and it was thought best 
to publish it at once; hut, realizing that it ought to I)e 
first fully tested in a practical manner, it was put into the 
hands of two or three large fruit growers with the re-
sults which I have detailed above. On the whole, the 
Cjornell mixture, thcor.r:ticall!~.llas great possil)ilities, and 
in the hands of careful men can be made, but  for the 
ordinary fruit grower or farmer the clif5c:ulty of making 
i t  mill render i t  illzpracticable. And when properly made 
and applied it will be quite effective, each ingredient for 
the 13ur~ose it is intended. But 1 believe the effective-
ness of each ingredient will be greater if they are not 
applied in coml~ination, but  singlj-. Thus, theoretically, 
the Cornell mixture has great possibilities, but, besides 
the difticulty of making, the effectiveness of each ingre-
dient is lessened, and in consequence the practicabilit?- of 
the mixture is as yet doubtful, ant1 I ct~nnot freelr recolli- 
mend it for general use. 

*To lnnlic the T30rdea11x niixture, diisil\-e six jii>u:lil.; o f  illli111:ite i j f  cii;ll)cr 

in four or five crnlions of hot \r:rLer. Slake I,,:ir pounttb quick liinc in sufti-

cient water t o ? o r ~ ~ l  a sack
R thin white\\-asli atlcl str;tin this rl11-<,11yh guilny 
(burlap) into the copper sulphate solutiijn. llilute t< ,  L<>rL>- gallons \vith 
water, and the mixture is ready for  use. \\'hen usin:', it must bc kept tlior-
oughly stirred to keep tlie lime in suspcnsioil. Tho 11rr1xir;~tion or' thc mls-

ture  in large quantities may l ~ e  sitnpliticd by a teht whiuil <i:Iri:rtes tho necch- 
sit.; of weighing tlie lime. Keep the mlxlurc th<,ruuglil\. stirroil when the 
thin white\\~asli of slaked lime is bel~iji pourc~l r l ~ r o u ~ i i  andtlie ,burlap, a<lil 
from time to time a drop or two of tile ct,lnmercial p~~tass luulfcrr~~cyallll ic 
to the  inisture. If not etiongh lime 11,i.; beet1 :L~IIIcCI the ~iru1) of Lcrrocy:uiide 
will turn  to  a very dark color tho i i u ,~ i~c~ i ti: L<iilci1cs the mikrurc; when 
enough lime has heen adilecl, the ferrocj-:tnide will not vt~aiige color whcii it 
is dropped into the mixture. 

'Po make the emulsion, thoroughly dissf~lve one-half pi?utiil liurd or .;oft 
soap in one gallon boiling water. \\'liiie this s;,lution is still very hot a<ld 
two gallons of kerosene and quickly begin t,, aqitatc the \r!iole mass tliroi~glt 
a syringe or force-pump d r g ~ w ~ n g  the liiltii~l i&o the ~ , u l n pand i(,i-ci~igit 
back illto the dish. ~ o n i i i l u ethis for ti\.t miiluLe5, or unt11 the whole mdis 
assumes ;r cre:\mv color and consisicncr wliic:~ \vill adhere Lo the sides 
oL tlie vessel, and n;,t glide off like oil. I L  mav n i , ~I)c rc;til~lv dlluted with colci 
rain watcr or the wiiole mass mziy he alli,iv>d t< ,  co<jl w:i&n it h:is :L sc1n;-
solid form' not unlike ioppered mill<. This stancl:rr,l er~rulsion, if c<jrercii 
and placed in a cool dark place, will licep l< ) r  a i<,iiy time. In ni:lhu~g a dilu-
tion from this cold emulsion, ~t is necessary to <iissoI\-e Ctic amoutit required 
in three or four parts of boiling water, af ter  which cold rain water may be 
dded i n  the required quantities. 

Dt I:!\(, recent ecl 1 ) ~years the part 111:~~ chemistry in 
the ~llanufacturc of sugar fro111 thesngnr cane has become 
an iinportant one, cane hugar manufacture is older than 
beet sugw manufacture, bu t  it remained for those inter- 
estecl in the latter to ~ o r k  out the practical and scientific 
questions that ~ilnke the inclustry of such vast importance 
at  the present tllLle. I t  is only in recent years that the 
same scientific principles have bee2 applied in tropical 
csountries in tlie field and in the factory. Important antong 
the recent impro~elnents has been the application of 
chemistry to the better li~lclerstancling of the v:~rious 
changes that the ra\\ material rnay undergo while being 
con\ erte(l into refinrtl proclucts. 

TVhen the cane is 11rougllt from the fields it is weighed, 
ancl then, in most cases, is pltssed between immense iron 
rollers nhere the jnice 1s e~pressed. By recent improve- 
ments i ~ t  inills the per cent of juice actually obtainecl, has  
increased from the neighborhood of ti5 per cent to frorn 
( .> to SO per cent. 

This nreat impro\erneut has been made of course by ?
the engineer, but it is safe to say that without the aid of 
the chemist in calling attention to tlie inlmense losses in 
the bagadse these 1rul)roT emeats would have been delayed 
many years. 

After expression the jnice is eitlier weifhed or iileasnred 
and then the real work of chemistry l?egins. Because of 
the changes that the c*ontaiiletl sucrose rliay undergo ciur- 
ing sul~sequent processes tlle juice is analysecl for sucrose, 
glucose, total solids, ratio of sucrose to glucose and ratio 
of sucrose to the total solid luatter. This gives, 1)y 
proper calculations, tltr tot:~l amount of the various in-
gredients entering tlle fi~c~tor)- with the variolts ratios one 

to the other. Tllesc ingreclients witll their ratios must l)e 

~vatchcd very close17 t,o secb tlmt illlpiwities are not fornlecl 

at  the expense of t l~t :  c.:~ncs1ig:lr. Jlilne is added to the 

raw juice f w  tile 1)urlit~sc. of nc:ntr:dizing the acids (:on- 

tained therein, ancl it1 orcli!r to 1~11rge it of lllailv of tile 

inlpurities that \\-o11ltl i i~trriere \\-it11 the subseclrtent 

crystalliztttioil of s n p r .  Hcre again a strict ~vtrtcll ~l lns t  

be kept. An inst~f'tic.icxnt clnantity of lilr~e leaves free acitls 

in the jnice and t,licso s;~~irc, irct 111)011 tlie sucrose 
:~cicls ~vill 

cha~lg i i~g  or inrertecl sugar, (luring the 
it into g l ~ ~ c ~ ~ s c : ,  

eval~oration of tlle julc.~' ; ~ n ( l  syrul). . rinal~-sesare rllatle of 

clarifietl jnice, syrnlt. ~tl;lssecuite, etc.., : L I I ~from these 

analyses together ~vitli t,llrs ~v\.cigllts of these various lxo- 

tlucts the clleillist is ct~i:~l)le~l 
to t1r.tec.t any iml~ortant loss 

that has been sustiliiltd, n.Ilet,l~er i t  be chelr~ic.al or 

mec.l~anic.al, alld frosl, t~ sc.iel~tiIic exai~~ination 
of  the il:~ta 

thus furnisl~ed tllcl ~~l : inuf : ic t ,~~rw 
is enablcd to so nltrtlify 
the various processcLs :is t,o get the best results, finallj- t,lle 
sug.:~r : ~ n d  i~lolasses ilrtL :~l~itlyseil, :tud tllns a c.oil~plcte 
record is hilt1 of tllc. n-llolt, 1)rocess h o ~ r ~  oftlre entering 
tlie cane to tlle film1 o ~ i t p t ~ t  ut' sugar and nlolasses. I t  
vill tl~11s 11c seen thtxt, the ellelllist is the ltooli-lieepel., so 
to speak, of tlle s t ~ p ~  the 1)rvcSess of manufacture, tlrl~,i~ig 
ant1 it is his bl~siness to 1)oilrt ont losses, and, if possible, 
snggest resltctlios. i t  i s  :I r:l:.t3 case, ltolvever, t'o find a 
ftli~torj-in Louisi:~n:~ ;L strivt (.ltei~lictll control, suceh ~ \ - l i i , ~ . e  

:IS llas here 1)een ontlil\ed, is iilaitltained. 
The p e a t  nrilollnt of l;~bi,rnecessary, together with the 

cost of \vrigtiing a~ l t l  i~ic-;~suri~ig lms prevented:x l )~~~ra tus .  
the i~liljoritj- of f:lct,orirs fro~ii il;lol)ting su(.11 a cori~l>l(~te 
SJ-stein :LS will tell t1rc.11~ tlle efticientay of tlieir ~ o r l i .  
1:nt in these tli~ys of sll:lr11 conipetition the fact is gr:ltln- 
:~lly iml!ressiug itself that sc*it:nce ~ l i ~ i s t  not be overlooltetl, 
and tllnt it is of vi~st assist,:all~:e even where 111oney-making 
is the only end. 

http:mec.l~anic.al

