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TIVO IIETE0DS I.- CEi-ERAL USE.
T$o methods of clarifying sngnr-c.rne jnice in thc mnnufachrro

of cane sinrp hnye been ,1e|r l , r1r, l  nn, l  rre nos in gon$al usr in
thtu @untry. One proress. follosing closelr tlc rnethorl ol clarifica-
t ion u$d in t j re nrrnuf ictu.e of. l i rc. t  consnmDtion srr l r ' t rs und fs-
yorel  t , r in.  i l , , r l l \  in t l , .  : r : . : , , r .nrh.. l , r . ' , t 'u i "g . .giun ol  snrnhcrn
I.ouisiana. shcn' iuI , ' r  i lso is nrrnrrfactrrred. consists cscnt inl l r  in
iFtr t ing tbe j I i . r .  f r?.Ll \  cspr.sr l .  s i rh frrmes of burnint.ul fbur
(SO") lnd n,;lk ol lin,c. The jrricc is Leated and thc congulated
impuriti€s oll rr(l to settle or nnxrved by scttling and skimming,
alter nhich Uro cle r liquor is clal)orrted to sirup in opeD €yapo-
rotors or vncuun pans or by a conrlrination of open ud racuum

The other snd sinrpler process, usc{l in rll canc-simp'pmdDcing
rrsions outsidc of Luri.irDa ard u s'lutll s€ction of T(.!rs. consisrs
in heating thc jrrite and skimrning ofl the scums rnd coflguhted
rmterirl whidr rise rs llc jrri,e lncontes hot, forming r thi.k bhnket
on the surfn(€. -\s r rrl€ no chenti<rrls are used in this process,
thougL s{,ne sinr1, lnkr:rs a<ld a snnll unount of n lk of lime to
" nrake the skin'rriflgs ris€ bettcr." This method requires oDly thc
snmllest. crudNt s{'rt of equit)Drent, but $hetr car€ful att€ntion is
gilcn pmduces an crcellcnt sirup.
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DrsrDvlfT^Grs.

Roth of thcso mcthods hnlc disadmntrges. therel)l' lniling to gi{e
entire srtisfrction to th{ si.up mnufrctunr. Tlio p.iniprl disrd
yontrge of the first or Louisixnr ncthorl is thit oftcn illt (lnn)i(.rls
used in cluiffcation injorc the fls11,r of thc sirur). but u l{ss snfllcicrt
suhlur ilioxnl {n(l limc arc added to ihe juic€ thc impurities sepa-
rate slonly and inconrplotclJ. Too mucl linl. nnher thc -rirul, r'rl-
dark aml too nuch srriphnr rlioxirl gives it a metflllic trst..

The se()nd rnd simpler DretLod of cladlicrtioD is sli^f nn(l \ rstc-
tul. nnd unless rert- curefulh €:{ecut€d the oljectionul,le rnrterirl
is not remor€d cornpl€t€ll. Thrt sirrt) rlrrifferl l,y these methotls is
not entir€ly srtisfictort'is shosn tiy thc frct that it is noi sol.l er-
tcnsi\ely in nany p:rrts of the l-nite(l St,tcs otrtsi(tc oI tlic rcgirrt
wherc it is madr:. Onc of the many rersons for this i! tl,rt tl)€ cou-
suming publi<, of the \orth€rn and Eastem States does rrrt like the
flavor of the Lorisinnn tlte oI crnc -"irup rnd oLjccts to the ap-
peararxcof t le sirrqrt l rdc i l turtr l  l r rr tsof t l l 'ot ler s irup ptoducing

NEW ]IIETHOD OF CLABIFICATIO\.

The method of rlrrifv-ing c8no jDice {or s;rDf manufncture de'
striled in this bulletin i-. th€ rcs lt of exp€rjm€ntfll sork caded out
.l'\'ith th€ object of findirtg r rvry to producc r cloin sirrrl) thxt is
{rce flom dilt ud drcg-s. antl at thc same tin1e ret.rins it! n{tur,].
mikl, apieeabJe fllror.

This process of chrifir.{ti,,D con.ists i'i l,orti,,s thc jni.e to n ten-
pcrrture just Jx' ]oN tLc boi l in j . r  poini .  int imrrtel l 'Dr i \ ins Nit l  i t
smrl l  ur(n,nl  of  inf trsor i i l  l r t f th (soDlct incs cr l l , , l  k iLselglrh or
diatomaceorrs erf th).  und lruDping t l i is t r t i r t rrre of j r r ice anrl  ih
fusolial c$r'th thlougl, a fflter press. Thc rrsLrlting filtmte is ,ftNr
and ready for enporation to sirup. r-o Jurthrr skiDnnirg or other
trent l l lert  is ncces-qxr l .  The simp,)btr i rc( l  Ni l l  lx 'c l rn.  f rce {rom
dregs. nnr i  c leurer then sirupr 'hr i { i ( r l  l , r '  e i t l lcr  of  ih€ t ) rpscnt
nrethorls. The .olor \rill ,lepen(l rpon tho earc tal.en to rmrent
scorching rnd crrrnelization. The flrIoI n ill bc tlrrt of tht nriul'nl
., a juicc. sincc thc nitcrial xddrd is rn incrt substrrc. tlr{ {,,rc
tion of nhich is to rnake possiLle the fornraiion of a porous filtcr-
prcss cuka thr.ough \rlich thc juice crn ll,rw frrcl-\'. lcrring rll ihc
scums, (lr€gs, and imprrities.

I

I

ProductioD oI d
pro{lucing Stat€s

better sirup h InrisitrDtr
nill follow as r rcsult of

Nnd ir tlic othcr sirup-
the industrial del.elo|-
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Eent ol this process. A sirup attrective in its apperranca rnd
flavor will pronote snles and coDsumption tr ever inc&asing qu&nti-
ties itr sll parts of the lldted Stetcs.

fn the lrrge sirup factories of Louisiana this uethod of clui6ca-
tion would involve little cbange or additior t,o the pr€sent equip-
ment. In small steam sirup mills in other parts of the country it
woulil nean the insta ation of additional equipment, but this out-
lay of capital woutd be rcpaid by the saving in suger liquor trow
throren out or l€d to hogs os < skimmings," and also by the im-
proved and more uniform quality of the fiDjlheil product.

Before outlining in dcilil this mcthod of sirup making a des€rip-
tion nill be givcn of the expe mentnl plut end equipment useal
in testing the practicability of clllifying cane juice with infusorisl
€&rth. The cquipment emploJ€d consisted of two tenh fitted $ith
stesrn coils, osch Lolding slightly over 200 g&Ions, {. duplex 4} by
2l by 4 stesm pump, strd an 1s-inch plat€ rnal Jmme filter pr€ss
having about 80 squue feet of filtering rres, The two tanls were
connccted by a header to the htake of the pump with yolv€ rrreDge-
ment such that th€ cont€nts of eacb tank could be purnped sepantely
into tLc press. This arrangem€trt pcrmittod one t|nk to b€ fiU€d
with juicc atrd pr.cparerl for filtration while tho cooteds oI th€
other were being purnped through the press.

' oPEErrroN.
One taDI hevitrg bcan fiIled *ith juice, st€am sas turned into

the heatiDla coils rd tLc jtdce hestcd to s point just below boiling.
The desircd amount oI infusorial earth was odded snd mi:ed thor-
ouglJy with the hot juice, after which the mixturc of infusorial
€stth trnd hot juice wrs lumped io the filter prcss. lvhile this tsDk-
ful of juice \rlrs being filtercd the second tunk NeB being filled,

. heeted, strd trcated with infusorial earth so thet it immediot€ly
lollowed tLe first one thrcugh th€ filter prcss. The process was
npeatsd until filtration bccsme ver? slow even at a pressule of 40
to 60 pounds, showing thrt tlrc frames of the filter press had be-
come frrll. Ths ftreral procedure sas lollowed ia all the experi-
ments. E

EPEtrIMENIA CONDUCTEI}.I

A more detsiled desc ption of som€ of the erperiments fouos's.
r Tho lure osd ln tle elB

cdpodid ro rhr @D{rnct or t}e ro.L In n$t or tlo dpod-
b6t3 tho otr.d dllnt. jnlc. ss nicd, Tho dllutlon Fa or.nt t2 ler eni tbe-6t @
Uor $oot ?a p€. cent, ud the ay€nse trrlr ol tbe illlute lutc 13'.
dp€nDcnt onlr the cniher jdF sec !Fd, shero the .rtnctlotr *a3 stiBst€d to be
alrrt -{0 per c@t ud the Brl: of trl@ .EE8ld 161
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ExEDrar 1.

TfiF or lul.€: CmshE Jui@, about.10 Inr cent €rt.{ctloD.
F'llt .tng mlte.ltrl: Inlusorhl earih fmm LomIE, CruL
Ahount of nlte.ins materi{l N€d: 11 poun& to 200 sa]lom ot Jutce,
R@lt: 1,065 aalloN ol Jrte $.de dlte.ed vlth s ptl5rr trot e!.redins 40

pouD&, lormirs a lery hld nm pre$ ole.

ErtEunsr 2,.

aype of Julce: Crusher Julee, 
^bout:lO 

rFr cent e.thctlon.
Fjltertng mateiial: Intu3o.itrl estt lrcm State oi Washington.
liount of dlterttrs nate al !s.d : 18 pouDils to :00 EtrtoDs of lure.
R€Bdt: 1,000 galloni of llice iltercd npldlt,leailDg I dtE, well-fofnd pr€g

cake. The drtered jqice NN b.lslrt rnd cl4r.

ExPer.M 3.

Type ol lui($: Jvbole Dllt dtlute Jul€.
Flltertng material: Intusorlal ortb f.on liDpoc, Crrit
amount ol dlterhg hatdlat used: 10 potnds to 20o gdloDE ol Jul.€.
CouR of dlt.{tlon:

dltEdo!.
Ftrst 20O gallom 15 nnnutes. 10 potrDils.
Second mO grlloDs -- 15 mioutes 20 pounds,
Tbl.d 200 struons -- 25 Dlrutes. m pouds.
Fourtb 2m gallons-- - .10 mlDuts. 40 DouD&.
tr'ifth 2m $Uons .15 minute. 50 pound*
Sin.h 2{10 aaltN - I hour 5 min!16. C{) pounds. ,

Ratrlt: aht lulce runnlDs lroD the press Ir thls cxp..ihent ms cletrr and
lrtl1tDl lre noD iUrt, dress, or s€dlment. It sas lee6sary only to elaDc
nte lt to oDtaln o hlab-8rad. slrup. The D.s .rke aas aery hlril wlth the
erc€ptlon of tbe upFr @.nerq $hich lreF r little lolL

EDrfixdr 4.

Aype ol Jdc€: Mrole DUl, dllute JutLe.
x'ilte.lns matcdal: hlDsrlal eart! lron LmDd, Caltl,
ADourt of dlt€.tns mrterlal ued: 12InD& to 2@ errbns ol ,ule
Course ol trltratlon:

Flrst 200 grllon& ,---- -, - -,------=- 1t Dtnut6.
S€cond 2oo strllons-- -----$-- U 

-rnot"u.Third 200 gallons ----- ---- -- 15 Dlout€.
!'ourth 9n0 C!llonB----- 30 ntnute3,
Flltb 20O salloDs--- -- 45 bbrt6.

NrlmD rrc*de, 50 rDunil&
X€solt: Dndns t}le ctrtfte nltratio. the lnl@ nlftr€d lrce\| ud crerrly, slow-

i[8 uD smeFhtrt, horere., rs t]e lraDes bm@e flleil The reBultiDg press
clke was very oin, cacl frabe b€ing ohplctely iUsL
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hrlr.!!r 6.
rnt€.lDs Ert /!l: ftlh Lompoc, Cdli
A@Et ol tltcrlDa nat rlil [!ed: 11 lb[rd. to AD Sdrdr ot Jd.e.
A.drt: 1Jq) g|!loo! w.rs lltercd- The totll ttbe ol 0ltrsttoo wlr b.tf,Er

3 atrd 4 ho!}4 the pls8irrc n€v6 .tst[A obole 50 poulab. A n e Dic. c|!e
lu lor€d, eDptetely lllba tbe fttrDa

epBrrrx| 6,
FutedDa Drtldar : ht@rtrl arth tolD Saate ot wasDlDato4
ADua of ilteitra D.rertll o![d: U looDd! to & srtloD! or lule.
Belt: Em gnllor|! nn throueb nDtdlt ald cl€.rty $tth a Drr!.s!€ of not over

!rc Dorurik. On rtt DDtllg to illte. Eolr, tle pr€.sor€ rsl !D lsptdty. Tbe
Dla Qko $u nrt but tlo !rre6 w€e 6[€d ouly tbreGloutn! ol re my

.|'n outlho ol thess GrFrimetrLe tu given in Trblos 1 r 2.
T^8t l,-Fqtrollov ol .!qqr-@n. Jut:e firi lrl!.orlat earttr.

60 ............,.1 rto !(r nr. ftroldi.hrnL
i0 t hM, 15|vE !ri!66rn hE dj.Lf
aa L ths. . . . . . tvd

I I ndr .rd Ed!,50 -.,,-..-...-..1 l'rra ar. dtnll' rdt 4 b.v.ry b.'d P!'ahr nnidrG
l @rld (or{d.n ad,io . i r{s,fr:e,d;'ltd.ol-d

i0 t h@, rr ooodllt .1ldlr.IlrD..r..
, . Tlllli" l"--'.-fti;o..r..b.
" ...11Y:,-l'o-^ -,oo-' r .,r 

-Eld, ,.,.........,. Du.nl|.d troandr nrD hd
td aL: t E ol d.ab dr.dn$daE DEd.

rnr qr 
-r.: 

*.. nllnlnvd nE !'! n|r*r 
'16r.

T 
^E 

z-$ullnt of trtr.orirt drl,t Cns 6L..

L.

ta- 6Fbar. b 
'*b.
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DTSCUSSrON Or RESULTS,

Thcse results sLoN tlat Ia$ crnc juicc. sithout thc addition
of lime. su\iur diorid, or oth€r chenricrls. cnn I'e l.t|illl ffltered in
an ordinarJ pht€ r d fmne filter prrss rlittt s,,fii(i{:nt infusorial
earth of a good gmrle is sdded to the hertcd juice. lt is l.erl C€sir'
rble, lrorverer, thnt the inllttorial errtl) l)c of r-er1 loN specific
gm'itX ar(l als, of finr nesh. Thc brst results Jfcrc otrtiined $ith
commerrial grrdrs of infusorill exrth oltrineil ll.om California.
Oregon. and l\-nshingk,n. It is ilso dcsiraur thri drc infirsorjal
eartli be d{ lrnd Jrcc froD ]tlDrps arxl tl'ns}. fof:lcftssful filtration
tlre infDlorirl erlth must lle mi\cd tli.,rcughlr \itir the juicc. IJ it
is rret axt lunrpl it docs rot mi\ rell. rrn i1 it i-- trl:hl ilere is
ahvals trctble $itL tlio pulip rihcs Lecoming clr)gged- Ho\rerer,
with a good, ciean. dry grade of intusor;al carih. sucl, trs i- rt fre-.ent
oD the narket,  no trouble \ l i r tercr ' \ rs crpoierccd in oLtr ining a
steady filtution, r firrrr plcss crke rith crch {mmc enlirell lilletl.
and u ffltoed litluor bright rd clenr'.

llost oJ the.e errrcrixents \ore Inrde 1,1 ndcling.r $cighed qran-
tity of nrfusorirl e,utl, to t00 g lons oJ juice. Isascd upon r .?8
per c,rnt e$r:rction obtrine,l try tl,e nill. r dilutjon of at,t)rolinutely
14 p€r cent, rn{l tl,e ,r'('rngr'lintl tirir of tlc (lilutt juice, \rhich \ras
13', this \-olnme o{ jui(t is {lnDst e\rftlX tl,e rLnxu t obtrine(l from
l ton o{ (nne. I'itl, r sood (t,ulitJ'of irfus(r'irl €r|tL 10 pornd! to
the ton of c l! grfc a *rti,]Jrclor\' filhrtion. ]\'jth i€ss ihrm ih;s
rmount ibe lilit.:rtior $Il.l Jo$ lrr(l tltere Nrs drqcr of x sliml'.

most inpeNious. coati'rg formirg (n tli€ .loths sLich sonl{l retrnl
the rate of fritr:rtion.

$' i th 10 pouncls of i r l fus! i r l  eut l i  por tor.  1: i rr)  gi l ldrs of ju i(€,
or thrt  Jmm 6 tons of crnr.  (onld l ,c t , l | t  t l r rougL the ls incl  l "e
frarne fiIter press ir rborrt tluct and ole-li.rlf l!,un. l-sirg u pourds
of tlis €arth to I ton of cine. r ItLrcL Dlole rrl)i(l fillurtion resulted,
Ur€ juic€ Jrorn i to 51 toDs o{ cuc lilttring ir tso to tliree Lorrrs.
I\'ith 11 pounds of high grrilc infrsori erltl, l)er ton. s,,tisfr.tory
results rrer€ also obtaiie(]. the jui{€ ftlrn ;l io 6 ton! of.xne llltering
tu ol)out four houls. No troullle at all 1\' s experienced h obtainnrg r
ste:rdy. clerr filtrrtion rnd r lirn press cake. It is not \reil. ho\rerer,
to try to fut through the press n lxrgcr (turntity of jrt;ce tlLrrn Nill
Iilter rudill' u(ler xio(lcrrt(, prtssut. ID tl,c prcs-. arailxLle {or
thcse e\perinentsr usilg 11 pounds of infusolial ea h pcr ion of
cltno. it $a! follnd best not to try to force through nrorc thm tLc
mount ol jrtice +rorn ;! ton: of c,De. Tl,is Nmo,,nt. filtered ;n :rbout
forr boun Nith a pressure not ex<r'edilg 10 to t0 pourds, made 'harrl rntl 6rm cnka throughout thc fntirc Jramc. TIis press cake
could be washed easily and thomughl; and perled rcadily from the
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Dre-\ clotlN, le{ving tluD cleen sDd iD good condition for otrother
ffltr!tior

Bt'this motlod of clnrification r clc{n. clear. bright iuica rflss
obtained. Or1-r the irlroluble Doterial in tlrc odginnl juice or
th:rt flocculrterl b) Lort lrus remote(1, thot is, the material shich
the simple t)rocess of strrining rrrd skimming ottcmpts to r€moye
and does L,ss tl,oroughly. .\ftr:r filtrrtnn by this method, it was
ncccssar,r oDl.\'to erapon'tc th€ rcsr'lting cleer june to sinrp. ,\s no
f"rthcr "skirrrnitrls" spFamd th. full ltesting crpscitl of the
€1'sponrtors (oLlll lrc cEl,loJed rnd elrporrtion $ s conduct€d as
rapidlJ'rs tltc tJ'p€ of euporator in tlsc p€rmitto(I.

The rcsulting sirup \l'os not ubsoluteh'(lesr. o$ing to thc separa-
tion durirg (oncent.ation of matarial shi.h $ls sohrble in thc thin
iuice. but ins<nuble in thc morc conentmt€d sirrrp. Eonever, this
mnterial irrmed only u slight cloud in the sirup, shich is not ob-
jectionable. ,\Il the ,)regs and dirtX-looking msterial Nhich un-
fortuDlt'rry !rc so chnr ctcrislic oJ tlc usual run of crnc sirup were
r€molcd br thc 6ltmti,"' pro{€ssj nraking the final sirup clean rnd
pleNing t') tLc ele. Tl,c color of the sirup mudc by this pr@jss
was nuch l)eiter ihrn tirrt of the rleroge unbloached can€ sirup, rs
no puticles of bagrssc or othe. trlrsh s'ere prcscnt to stick L thc
coils or sitles of the rrul)omtoni rnd caus€ discolordtion lry burn-
ing. .\lso the juice could lle.mkrd to sinrp more rupidly, allosing
thc man in chargr to gilc his Nhole fltteDtion to Ur€ €r-.f,Po.atiotr
without hrling to Norn trbout skimmhg or to tDke cer€ lest "th€
skinrdngs I'oil in."

Aft{'r this mctholl of clarifi'ing, the juice is in good condition to
b€ eupon'td nntle. diminishcd pressrrrc in one of the rtrdous
typcs of rucrulx c\al)or torsr for it is cle r rnd no aalditional scum
lorms os the €upor.rtion proceeds.

ECO:{OUrC CONarDAl TrONa.

-{ d€scliption of ! ne\r m.'thod or prftes of msnufreture sould
not be complete i{ it dirl not gire rn estimste of its prscticability,
conveniencc, cost. ,nd tr,lrantrgts in comparimn *ith the pro(esscs
in g€nenl use rt the l)rcscnt time. For purposes of comporison ths
pr€ysiling m€thorls ol nruking sirup mal b€ cls-:silied ioto thr€e
gtoups:

1. The ructhod usrd bJ thc indivi(lud {ormer isho .ais6 only s
lcrv acrcs of ctrnc an(l makes this cone into sirup by hG own labor
atrd thrt of his hire,l Leh). Ilis c.luipment consists usuully of a
mmpustivelJ snall nill. operated cither by hor€epower or by r
grvrline engine. The juice is etaporrttd in s kettl€, home'mtrde rut,
or befilo phtc craporator plsced dir"ctly orer a wood firr. The daily
production is seldom orer 300 gallcns and i! ott€n l€as thrn 1m
gauonl.
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2. Th€ method enl,lot€d by the owners of small steam lactories
in regioDs outside of I-ouisiua. -\ numb€r of thes€ factories. scst-
ter€d throughout the entire (iulf .oNtol re;r'ion from Tex&s to
I,'lorida, operate by the senerrl mctho.l n-hi(h the indir.idual flrmer
eEploys with his smell equipment. but us€ steam po$er end stetm-
herted coils for erapo.ating tl'e j ic€ to si.up. ThaJ r.ary in ca-
prcitl' fmm a felr hundred to ser.ersl thousand gallons per dsy.

3. The method emplolod in Louisiam for rnaking sinrp. Ilcre,
too, the F,s€r is turnishe,l bt'st$m nnd ernporation is cfrected by
61eom-hoated coils. but tlis metho(l {lifi€rs tuom the otherc in thst
line lnd the funes of lrrrrning srrlphur are t,te(l to the j i(e to
effect clerilicrtior, and, ir ud,litiol' to sLirnmiDg tl'e heated iuice,
settling tanks:rr€ proridcrl in rrhich the matcrinl is rllosed to settle
out. The capncities o{ thc Lou;sil|no sirup ftr.to.ics ure rrsrrally
Duch l&rger than those of the fuctories in thc orhcr Statcs ol our
sirup'pmducing area.

Since the farmers ernploying the first method o{ sirup making
opemte on o rery smtrll scalc nnrl rvith simplc equipment. it is herdly
probrble that the method ol clnrificrtion doscrilpd in this t) ltetin
nill bc pnrcticable for them. For' rhis rnoson a conrprrrixrn rrill bo
mrde lrt$een this mcthod nn,l thc other tso m€tho,is. shcrr the
sirup mnkiig is conducted on lr factor.r. or sen]i-factor-! :cal(.

Ior comparison se sill consirler a ptant of 50 tons daitr. (94
hourst eapn,. i t . r .  ol 'cratrng Lr lhr s imlrte rnerhoJ of r lant icut ion i -D-
rolrins skinmins onh. -\ I'lrr)t of this trpe usuattJ' tr.rs n \.st
fitted $ith storrn coils into \rl'i(h tho jui(.e runs dift{t fron the mill.
H€re tho juie is heated until tl'c thi(.k hlankct of sc m $hich rises
l)egins to crtrck. The heat is ll)cn turncd otr trnd this thnkct of
ecum is removed Ly skimming. From this cltrrifyiDg ut th€ juic6
is rltn d;rectly to one or morc erlporlltors, $here it is innr0(liltely
cooked to sirup, additional scrrn being removed during tlf ortrporr-
tion. The changcs and urlditions to ,.lch r l,tant for rl,e l)rrrl'osc of
using infnsorial erfih (ta.iffcl|ti(nr w,uld b€ opprecinbtr. nrmelr-

(a) Filter press€s tot{ling uh'ut !(Nr sil'rnre fe€t in liltering rres.
It is estimnted from expcdnrcntrl rosults obtaincd \rith the 13-inch
6lter lr€ss that 2m stuflr€ f{,€t of filtoring arca \ill hsndle ths
juice fmtlr 50 tons of cane in 2{ lx'urs. In actual esF,rim€nt. usiDg
ll pouDds of infusorial crrth to I ton of cane. the jlice fron 6 tons
\ies handled in .1 hours. Suplxrsr', for good ncasure. thnt 6 hour6
lrerc required for han<lling 6 tons \rith 80 s(l'r:rre fftt of filtcring
rres, thctr in 2-1 houN Nith 8o s(luaro feet. 24 tons could be hsndledr
ond by doubling tLe filtering aror, or witL lc squrre feet, +8 tons
could be handled. To make the estimoto libenl sn additionrl 40
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s$rs$ fe€t flts.ing srce is sdded. Thus ther€ app€ers to be no IilsoB
why the juice from 50 toDs coulal not be filt€rcd easily with 200
square leet 6lt€ ng erea in 24 hou$, including all tim€ necessery
for cleaning and drcssing the presscs whanever necessary. Itr this
co!rcction it is suggested thrt iwo 1oo,squor€-f€et prcsses would
giv€ mor€ setisfaction than ol1e p.€ss ol 20o square fe€t filtedng

(6) A pump with I capocity o{ at leest 500 g&Ions per hour. A
6 by 4 by 6 duplef, st€am-piston pump would b€ sotisfactorJ.

(c) Two or morc v&ts of seyeral hundred gellons copscity, €nch
6ttad with stesn coils to k€€p the juice hot wbne being filteftd, to
s€rre rs vots for mixing the infusorid earth vith the juice, snd in
cese no method of prchextiDg tLe jui@ is eEployed, to s€rYe olso ag
the originel juiceieoting !ats. lvhil€ rot css€ntial, a tubular juice
heater for herting tLe juice belore it goas to the infusoritrl-earth-
mixing tanks would .be conreDient, €coDomicnl, end a gr€at timo
srv€r. If r juice heater werc employed the tonks mentioned sbovq
would be needed onfy for mixing the proper emount of intusorirl
€arth with the juice and lor keeping the juice hot whil€ th€ filtntion
was in progr€ss. ID oddition to tlds €quipment there wbuld, of
cour€e, b€ trec€ssory o c€rta.in, though not lerge, amount ol pipe,
6ttings, velles, conDections, €tc.

No changes would be ne€ssary in either the grinding or the €vspo-
rsting €quipmert, though yery high extnction could b€ employ€d
end e good sirup stil produced by this method of clarification,
whereas it is g€nerelly b€lieyed thet it is impossible to make a high-
grade sirup by the ordinary nethod of cluifcution when very high
€xtroctioD is obtained. This method ol clrrificrtion alm opens up
th€ way to the use of a less expe$ire method of evopontion, nrmely,
e}.lpolatior under diminished pressure in r vacuum pan, which is

'impossible when skimming olon€ is depended upon to efect clsri6€-
ttoD.

An ostimrte of the cost of the abov€ epparotus, necessary lor
clorificetiotr with infusorial earth, is nther difrcult to giv€, owing to
th€ rrpid fluctustion itr prices of mtrchinery et this time. However,
ttre cost of 6lt€I press€s, pumps, und tonks as obtained from l€adiDg
deslers Et thiE time, July, 1920, is giveD hera so t[et atr idee at le.rst
may be obtrined os to the co61 of instulling o 6lter press with its

lute. pr€!€as !}0 sruaE leet total dlterins aEo $900
PuhD lor dlter ptu!8 ------ 15O
FrelAht, plpe, rrlr'€q etc--,,- ,-- ------, Ifr
Two iloGSllloD teDk$ slth olls 50o I

I

|Iotll ----------------------- --------_------- - 1, ?00
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The increased cost of oD€rrting thc clarifyiDg department of e
sirup factory of 50 tons dtrily crp!(ity, using infusorial errth und
the abovc equipment. in comptrrison sith the skimming method, Eoy
lrr cstimated lrs tolloss:

Cost ot i us,.jdl r{.Ur dellvcred, ll pouDds pe. 1on ol c!@.
or 5iO Ibunds, {t :l odi Iu F^nrU $11

Drtr& labor{De Dlr a.lr ilrifr. ni $:..'il 5

16'

The total increased cost Fr t(r!. xss"ning rn opclating peridl ol
60 dsF. or a total tonn'r{c groun,l of:}.txx) tons. can be cstimrtcd
ss {ollows:

IDteet on itrrstDoDt, trt l! rp! c?rt----, -- tlr-r.r,,rr,j lii
Deprlailon, 10 Ipr erf ol ltrrNrnpnr 1i(F.3.tX[: i.G
Fllt€r (loths- - 6o+3,rlx): :1.{i
Itltu$drr u.th lud ertr! ol{'!{tlDg rlFnrs.

rs lr. llrora 3!,0

Totnl .  kr  toD -  - .  - .  -  €,6

It is necessary no\r to sho\'\\'hnt ffnnncinl adyrntrgls ftsrlt fmm
making sirup by this irrfusorial e'utL rnd liltcr pftss method to
offset this appuent nppre.irl,le in.ress€ in cost. TLe outstinding
feeturc is that no skimmings ure obtsined. Ordinar;l-r-. in ,r frctory
of this capacity, from J,rxX) to.l,txxr pounds of skinrmings pr d|y
$iI b€ thro$n arraj'of ft(l to (he hogs. These skinmings, r'ith an
syersg! sugsr coDtetrt of l0 per ccnt. :-l(^r' r loss of 2lU to 100 pounrls
of sugar. Figlrring 8 pounds of sug:rr to tle grllou of "ilup, iu
grinditrg 50 toDs of can€, lronl Jn to tr) grllons of sirup rre lost,

In the above experimcnts oD ffltcring thc Nhole juice rvitl iltfu-
Eorial ollth, the resulting press (rke lron 6 tons of rane ayerlgJd
275 pounds weight $ith a sugur (ontent of 6 per cent. I'rum 50
tons of cane about 2p91 pounrls of press rrlrke rroull be oLtuiNd,
which \yith 6 p€I cent sugrr nould girc 13? pounds of su$r lost,
or only ri g on! ol sirup per 5() tons. Ho$eIer, this loss .dn l,e
rerluced further. Thc press cake thst is formed is rery porous llml
is $sshed €xsilI. TNeDty pllons of \rat€r p€r ton of cane will
€anily r€rluce the sug r conk'lrt of tle prcss cake to 1 per (ent, in
shich crse the loss on 50 tons Nould l,c rlx'ut 23 pouxds ol su$r, or
about 3 gnllons of sirup.

Il n ulue of $r per gallon is nssumed for sirup. the srrirg in
itcms of dollaB f,nd crents on 50 tons of cane can be calculaterl as
follows:

I1B bt dtlDDt g preR, !5 to tO gilln8 ol slmn, or $r5 to $5O.
Iis tn tlrc irfu$r,{l .arth (hrldctrtlo! Dda shetr tlle cate tr Dot

sashed, 1? gallotrs ol slftr', or $1t.

t
i
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Irs tD tlr tnfu$.irl @ril pnrldr whctr the crtc lr sGhed,3 ArUo!3
.l slruD, .r Sj.

A foir estir'rte is that il5 $ll,'ns of sirup $ould l)a srrerl on rn
sversge per'5r) tons of (rne. .\t fil l,rr g llon this $ouhl br r srrving
of 51) (ents per ton. Thus the increrscd cost o{ this p: ocess is Ncll
ofset bJ the rerl[ction in thr rnn)unt of sugrr lost xn(l in the cor-
rcslrunding increase in the yiel,l of sirup.

I t  re 'nr ins to comparo t l ) is metho, l  ol  chr i f i ( r t ion for s i l r rp ru,rk-
ing n itL thnt in gen€rnl lse in Inrisirnr. Here ihe thlngos rr,lrrirorl
for tho introdudion of this l,',r(,ss r'oultl noi be so srext as ir the
othrr sin'p-naking rcgi( s $itl, rshir:I, thc coml,arimn hns l*en
mll,le. ln Louisianr the lilter press is nn imlispensable part ol thc
foctory €qnipment. b€ins h Aenerul use throrEhout the srg,rr.nnd
simp-producitrg srrtion of tle Sln{r. .\s pl'actically nl] of th€ b gar
lnctorics rrd rnsny of the simp frct,,ries are fulll cquil4,erl rvith
presses. little or no changc $r,rrl1 lre necessrry in rltering the eqniD-
nent for iDfuso nl rrrth cllr'ilicrtion. Eight]. squr.€ {€€t oI filtor
t)ress {reu per ton hor[ is sllfr(ient for liltcring th€ Nholc c.rno jui, e'
sith infusorinl crfiL. 1'he ((,sl of mrnrlichrrirs si.np bJ ihis nclf
proces! $oul,l b€ prNcti(ollt'the sim. xs thxt of the limc nnrl srrlphur
I'rxess, sincc fuel nnd Istx'r (osts soultl lr llx)ut the snn,e. 'llre
cosl of th( chrifing materials Notrll lrc sonreshat $re in thc
infusirirl rurth E€thod. as sho$n btlon:

lnnrerirr earth, lr rnun(ls r!e. iou, .r : eD(s ""Tt;

LlD., 2, rduds rpr t{r', nt I cot ,-- -- -- :.5
sulr)hu., l.+ poun& lEr t(D, rt li .eurs - O.3

' Iu r l

As shosn alnr 'e.  thc cost of  the drr i f l ing rnnter; i ls is s(,me\vhrt
grcster.llut this is norc tllrn olTset l,l thc snlnller {morint ,,[ s cr.osc
lost in the proess of nannfncturc o\rirrg to the ersr rIll thorol;-ftr-
ncss lrith lrhich the l)ress mke can |)e Nashe,l. -{nothcr i,lfxntngt is
thtt thcrc is no nee(l for settlinti tonl$.:kirnmins tdnks. hrg filt('N.
r.rr othcr cllrifi:ing equipmcnt in u,l,litio to the 6ltcr l,resles. sin(€
thr juice ,|s it comes frou, tl,e l,ress€s is ready for i$ID€d;ate crnt)om-
tion to sirup $itLorrt further trertmcnt.

The onl.r' loss of srgnr in n scll-nrdD.rgtd si.up or sq"ar lrorr* iu
Louisim tfter the jricc has lrecn t'xtlacterl from thc cnDe is ir thc
fflter-press mud. Here it is ffgrrre,l thot :|6 pourds of |ress cuko
of sn [r'erng€ sugar content o{ {i pcr coDt o producetl pcr torr of
cmc. i. e., r loss of 2.16 pounds ol sugtr. or 0.2? gallon of sirup.
Figurerl on rr b.rsis ot $1 per gollon tor sirup, this is a loss of 27
cclts pe! totr.
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In inlumrial errth fltrrtioD about 45 pourd-s of prcss cake wore
ohtained per ton. Colsid€rirg th€ ease rnd npidity with $hich this
c{ke csa be washed, there seems to be tro rerson shy th€ sugrr
cont4nt should not be reduced €asily to l€ss tban 1 Fr cent. The
looe then would amourt to sbout 0.45 pound of sugar or about 0,00
Ssllor of sirup p€r ton. Otr the b&sis ol $1 sirup, this would b€ a lo€s
ol oDly 6 cents p€r ton. The difierence in the loss€s,21 cents per ton,
$ould mor€ thrn pay Jor the difterence in the cost ol the clarifyingma-
tcrirls. However, the principsl r(llantrge *ould b€ itr the improvod
flavor of the resulting sirup, nhich irhen prop€rly eytrporst€d coh-
psred lsvo!'rblJ in colo. sith thc lerrding brands of Louisianr cane
sinp on the mrrket. The flsror sos. in the opinion of the writrr
and otheF, milder and more agreeaLle. lacking ttr€ some\trhat tfd
atrd n€isllic flavor ol the ususl Iruisian,r type of s;rup.

Ths mrnufecture oI sirup by the cla fication method just de-
scribed r€quir€s s larg€r outlsy of copitsl snd someshat larger
op€nting cost thon when the manulscture is by the simpl€ proc€ss

'of skimmiDg !trd evaporation in open evrporstors. The rdvrntlg€s
sre thd a cleaner trnd botter product can b€ obteined, the capocity
of the evdporatols cs.n be increasecl-for it is not qe€esssrj' to letsrd
tI6 evspontion a€ is st pres€nt th€ crso to psmit ol proper skin-
mirg-the Ji€ld of sirup can be sonrewhat ircns-sed owing to
the f|ct thrt all the scuns aDd dr€gs rr€ obtrin€d irr a hard, compoc{
m{.s inst4sd of i[ a thin mush conttrining a lrrge smouDt of juice,
rtrd finally thrt the quality of the r€sulting sirup will be morc uni,
form and will depeml less upotr the individual sirup m{ker and the
crrc t en in FkimmiDg.

VACUUU EVAPOBATION IN IUAKTNG CANE ATRUP.
Though no exsct information is sveil&ble on th€ subject. it seems

to be the geD€I8l opinion thrt opon evrpomtion is necessrry in ord€!
to produc€ the finest-flavolrd csne siru!, some msintrining tlnt
th€ b€t flavor or rmma can b€ ol,tain€d only by cookiDg the juice
in open €r'aporrtors. Some assert thtrt siruF mado in multiple-
efiacl cr.oporstols trIrd lacuum pans are darker thaD thoir pro-
duced by npid evrporatiotr sith lire stesm in opcn wts. while
oth€rs state thrt a yery high grrde ol silup catr be obtained, €vetr
though the €v&porstion is coaducted mdnly in vscuo, prorided at
sone stsge of evaporation it is boiled e fery miDutes in lrn op€B
yst or brush pan. tr'or the lorger factories it i! utrdoubtedly trus
thst fn)m aD e.'oDomic strndpoi[t it is desiruble to carry out ss much
ol thc €vopotation as pcssible in multiplo efrects or lscuum parrs,
sinos evaporatioo can th€n b€ cfrected largely by c\hrust str.re"
Evon wben it is necasssry to us€ livc ste{nr the luel consumption is
not $ grsrt sa in the c{s€ of open evrporstioD.
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By employing thc metl)o(l of clarilicntion $ith hfulorial €arth
ao described sbole the prncticrbility of Iscuum elalrcration lor
sirup mrnufactu.e is incrensed largell. This rondiiion is iust r
little differrnt {rom trnI at present existing. In the rcgions lrh€r?
sirup is nade sithout the uy' of slllthur or lim€, osins to tlta ne{.cs-
sity ol slnost continuous skimnring. "lI 

frctories employ open r.rts
or pons for eraporfltion. In L,uisians and ptrrls of Teras. Nherr
large amounts of sirul) rre mrde in vecuum prns, th€ juice is clari-
fied rrith litne und su$hur rliorirl. I-sing this infusorial €arth clari-
ficatioD mothod, t}e jrricc is rrrdy to go to the er.aporators eft€r
coming from th€ filt€r presscs Nithoirt J'rnh€r treatneDt. The juic€
is clean and clear, no furthcr scums nppeIrr duritrg elsporation, lnd
no cooguhtion or scdinentation tikes pltrce as the juice becomes
mor€ ond mor€ concentrrted.

In coftrection Nith this \rorli on drrrifi.ution s small lecuum psn
nas installed. The filtcr?ressul jui.e $ds trken directly into th€
prn snd erapomted tu sirut,. tl'c p[rr leing charged coDtinuously
until its capacitl nas rclcLcrl. The sirup thus produced rrra
of l! light color. compaling \rr] Iutol.ably in this rcspcct sith
the highest grade of Iouisiana sirups. The flaror, shich, after all,
is the prin(iprl lrralitr to tl€ considcrcrl. $as e\r€ll€nt. It sas
quite mild. ret possesse(l tl,c l)lers,rnt rrunl! lnd flaror cbsractrdstic
of good cane sirup and srs lrcc lrotn the lx'culirrr rfter efiect tht thc
Iighly sulphurtd sirup ol Louisitnu often leales in the throtrt. ln
the ruthort opinion the flol.or hrd l,!sl notl,ing bI th€ racuum eupo-
rstion, though jt mny hlte bctn some\rhrt nilder thnn tlut of the
ordinary run of sirups, n chflro(tr'listic thut is decidedly desirable
if d larse narket is to l,e (lcrck,l,e(l for cane sirup in our Northern
and Ecstcm St{tcs.

It is clairned l)J mony thrt sirups mrde l,J the ordinerX nethod
of clarificrtion lrith line rnd sLr\tlur rro dnrkened lry eraporrtion
in the multiple efie.ts an(l pens und thst ligorous op€n evaporrtion
makes a lighter sirnt,. This ryrs ot found to be thc c{s€ $ith
sirups clarilied bl infuxrtirl eflrth ffltmti(,n. but lath€r tr lightor
sinqr I'as produced in the !flcuum pan thrn in the op€n €yrporotoE.
No dark'rning of tlc !i.up in tl'r lrct'lln p,rn in erc6s of thtrt pro-
duced bt open erspon,tion \rr" obx'rvad. In tuct. the sirup nado
I'y rrcuun elspo.sti,)n srs in g€nernl nuch liglrter in mlor than
that madc cDtirol.v in oFn crllpontor-r.
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UsB OF VBGEAABLE DBCOLOBIZING CABBONA IN CONNECITON
WITE INfUAOBIAL EARTE CL-I\BIFICATION.

llu(h inr€r{st is hing trken ut llr.sent in the us€ of d€colorizing
corlons of high ellicicnc-r in thc msnufacture of sirup end 6uger.
Thosc $hich hale l,ten produccd up to the tiDe of this Nriting rr€
cxlxnsive end lor ettnom5' must be used or-er trnd over trgl|itr ald
then reclnimetl shen tLeir decoloriting power begins to diniri6h
sppnriabb. Therefor€, it is esscntial for efrciencJ snd ecotromy
thot tlre juice or tiquor $hich the crrlDn is used to dccolodza should
be as clern as lnisibh. thrt is. $ith no dregs. dirt. or slixoc to clog
up prematu.clJ the pores of thr (rtuon. Filtration of the juices
sitl' the si(l of intusorial enrth lellvr:s them in an ideal conditior
for tretrtmext bJ the decolor'izing cartmne.

Prcliminarl e\p€rincnts rrith tlrest cr nns shorretl that n 6ne
sinrl) coul(l bc prod ced b-v this lDcllod. The juica sfte! b€ing
fltered rvith infusorirrl erftl) wrs thoroughly mixed with nn nnrount
of rD uctir-e tlecolorizittg orrlron, figured as 1 per ceDt on the solide
in the juice. -\ft€r it had Lcen rrlmmp€(l through s pht€ und frome
6ltcr frrss to remor'r the c$rbon, it \r'rE lighter in color and r]lerrrer
tl|lln tl,c best smdes of L,uisinnn sirup. l hough much of its .hor-
actcristic so'(Irlled (aDe flsvor Nss lost, that r€tained sas rcrJ mild
|rntl l,l(.rsing trtrd shorl(l Irin fnror in tho€c r€giotrs \yher€ ss€ctncss
rsther thsn strongly markul tluror$ is the quality principally de-
sired.

The rnrl of tlro grinding seas(n prerented mol€ ext4trsiye cxperi-
ments rnd tests on this subject.
INFUAOATAL EAITE CLARITICATION FOB SUGAB MANUFACTURE.

,\ prelirlinarl'clarification of the suger-cone juice br- fiItrution
of tho rvhole juice N;th iDfusorhl earth is s s-ubject thrt sh"uld bc
consid(,re(l bJ those interestad ir th('productioD of $hite su$rs on
the thntrtions. \!rtu.alll:. rhc clconer the juice going to tLe cf("cts
rnd prDs thc b€tter th€ lirr.rl qrulitl of the sugar sitl l)€.

In (rushing and lrinding thc suFnr cnft r gr€at deal of rerl firclJ
dirid€d pnrticler of lrngrsse lDd other umterial l)€comes incorF)rrted
$ith thi: juioe. BJ tLe ofdinarl prulss of sulphuring. liming, ond
scttling mtch o{ this fin.r xutcrirl is left in thc juice as n finc sus-
l)ension. This ll terinl must hrre some rlelderious efi(t upon both
the yie)<l and rluality of the linll eugar. Thc prccipitatc formed by
sulphuring and liming the juirls scttles $pidly sftl compl€toly, 60

{
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il a juice olrcady perfectly clesn drd clerr could be deliv€rrd to th6
sulphur tower rnd liming tanks on exceptiotrsuy pure sDd brilli&t
jrice slx)ul,l b€ obtnin€d snbscquoDdy lmm the s€ttt€n. \o erp€ri-
mcnts hore b{r€n mlde on this subjcct, but in riev of th€ uDusuolly
clcur li(luoN tlnt crn b€ obtoined l.,y mcr€lJ: fflterirg th€ wholo cane
jrri.! rvith infirsoriul elrlth it seems n 'rsoneble to suppo6€ thet such
o tiquor rrould have advrDtagcs in the monufsctu& of F,Iger s3 woll
as t&ble sirup.

auuuARY.
Su$r-ctln€ juie rvith thc sddition of iDlusod0l estth c{n bo

fltelld rrpidly, Nhile hot, thruuglr u pl{t€ and fmme filter prcss.
The rcsulting lilteled liquor \rill be rerr cle& f,nd clerr.

ThG ffltered juice can b€ evrporotcd to sirup without further
t!€6tment. \) -skimring is neccrsot-1', nor is it neces$ry to sdd
limc und sulphur dioxid.

Tho juicc cnn be eyapomted cither in nn op€n eraporstor or under
diminisherl prcssure in rr lscuum pnn, The sirup maale by vtrcuum
evaporfltir)n is lighter in rolor lrnd mikler in flayor thon thrt mrde
by evaporation in opcn el.lporrtors. A |ery fine flavored sirup can
be mude b1' erat,omting the jnire treliously chrifiod by ffltrstioD
sith infus,rixl cllth in a trcuum pnn to 3oo BNum6 and thcn Iinish-
ing in rn olIn pan or nt.

Infusorinl etrrth clariGcrtion of clrn€ juice followed by treatment
Fith on active dcrolorizing corbon pr.xluces a sirup vcr} light in
tnlor md rith little chamct€ristic f,ovor.

After filterirg the juice sith irfuso al €nfth the rcsutting press
cnke lan be rapirlly and tlororrghly rvashed frce from sugu, thus
jnsulipg r minimum los!-s of sucrose in tLe fuctory md o propor-
tion'rtcll hrgcr I'ield of sirup.

Ileg0rdl€s's of shether lo$ cxtroction or high extroctioD is ol}
taincd At thc mills. !n c\c€llent sirup crrn bo made by clnrifying the
iuice b)' tL€ rnethod describe,l, rhich is feasible itr any frctory
using si€nm as the sou(? of po$er.

filtrrtion oI t}c cntiF nill juicc sitl tbe aid of iDfLsorial earth
belore chcmical treatm€nt hns yrssibilities of pmducing for tl'e
6rlgllr industry a purcr liquor, hen(€ o b€tter yield nnd bettcr qunlity
of sugar.

,\n exccllent quality of situp is mide lrom j[ice clarified by filtra-
tion sith infrrcoriil errth. This sirup hns t milder flavor thon
the prescDt Louisirna type aDd is ligbter in oolor snd cleaner thsn
th€ Georgir type of si p.
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