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~ THIS INVESTIRATION CONGENTRATES PRINARILY 8 AN
OYENALL PLANT SURYVEY 87 TNE Joseew K. Staenan A Sews, Inc.
| 'ﬁifﬁ*l&&ﬂ*ﬁ LewisviiLs, Kauyweny, FoR Tug LOBATION AND
EVALVATION OF PLANTY LewSRS,
%‘n mmm (1Y ;m rmmm» mw THE MAJOR
mudm o™ mm WERT PURELY MESHAWIGAL LOSNES. 1T
r 0,335 sesnes or BaNE SRY JL1DS PER SURSEL
or amAn or m} NEISTURE NAGNED vmw oY,  Tux seimirs
BEER STILL WAS THE CHIRY SewneR o mm» LeSS, WAKINE
w 898 or THE voTAL | -m ™e Brsri ;,;.:t.'uv.
| , THE BECONDARY mmm mu L un mmwuuu
WAS THE SETERMINATION 07 A PRacTioAL “raEenerieaL” o
RAIN YIELD FRON & BUSNEL OF SRAIN m . f.l.-.f ;
FERMENTAYIONE WERE SARRIED VY VEDER FLANT 81N ;
iTIONS, A Wtuwm ] mr wmw‘x % m umvw,
FRRMENTAYION mmmmw* Ane Prn cony SHIES BULIDS BEEOVERED
VERE EATABLIBNED. WRER THE mnmﬁ iiamsm " mx
| SRTERNINATION, THE ﬂm o SNIES SHA m‘ ar 98 wsisTRE ’ms
20.3 revuws prx %% POUND BUSHEL WP GRAIR mu m weisTERE.

L4




INTRODUCTION



In PROEESSING SRAIN FOR ALCONGL PRODUCTION, THE
REBIOUAL ut?tt&*tl REWAINING APTER THE YOLATILE PROBNCTS OF
FEANENTAY ION uavt ﬁttﬁ ttmuvtﬁ ;ucvau ﬁiﬁ?&lﬁ AL e nrntnkzq,
'rnavtau, rav, rinEn or wnt tﬁwgu;nn ;aa:n, uxttauaz arancw,
sWeAR AND ttx?kiun iﬁ? &invtt?:n nre ALEONSL, TOSEYNER WITH
SUCH NER-VOLATILE PREBNCTS OF FERNENTATION AS SLYCZROL AND
WHCCINIE ACID, MowEYER AN Axttuuv;un or vnx *:tnnn»; nATER AL
REVEALS A SEFINITE ﬁt&#ﬁtfﬁﬂﬂt t:vnxtn H%f?tﬁ t&?ﬁ%*!ﬁ Awe
?ﬂi! tkitiﬂla B

T NAS SEEN ACCEPTES YRAY ”Umma uitaan;u fn ave
THE ENTIRE PROBNCTION, 1Y 1S POSSISLE TO ARCOVER raqn 7 ve
18 revnes or BistirLiERts ontes SRAINS FRON cAtn»anuxta
snarw ﬂ*iﬂﬁﬂ»* (1}
- Te Ynis tus, ter Josxew £, SEAenAM & ma, tn.,
1unr:t~txu f naanuin oF RESEANEN 1N ™e #un*zvuv: &w JupuETRIM
RESCAREN AT THE auauuumav* o &iﬂ%iﬁ!k&&w %ntn utauanﬂa NAS
concERngs rv:nar wie e INVEST IGATION oF v&t #i!!i!&t
SOUREES VHERE LosaEs WAY Q;mut, THE NATURE oF e k‘l#, AND
WNERE POSEIRLE AN INDICAYED TREND or vun na*u:rua: or Less
VERSUS OPERATING CONBITIONS. ALSS, IV BEGANE nctnaxauv L
BETEANINE A ﬂm&iveﬁik *YREORETICAL” n&rta uaa;n aﬁﬁuvaav
YIELD WEING PLANT PROSESSES NATERIALD ANO SINVLATING PLANT
SPERATIONS N SEDER YNAY A USEFVL INSEN SF SRIES SRAIN
RECOVERY BE ESTABLISNED.
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17 15 ESTINATER YHAY THE COBY OF SAV BATENIAL BNTERING
inrs m Wﬂw o EravL ALSO 9t reen SRAIN 1S APPRBRINATELY
uwwwrm PER CRNY oF m ﬁfﬂ\t SOBT OF ALEONGL PRODNCED.
Tae consrLere RESOVERY OF SEHIBNAL SOL108 13 o PARANOUNT
INPERTANCE, FOR Y8 VALWE 1S WED YO REOUCE COMSISERANLY YHL
COBY OF WANUPACTURING A PROOF-SALLON OF VHISEEY SR SNAIN
NEUTHAL SPINITE.  |T BECANE APPARENT TS JoStPw K. SEAGRAN
& Seus, fuc. i 1939 mAY & mmm o snyEn SRAIN RESEAREH
AND DEVELOPNENT VaS m«mw m SROER THAT & BASADER VIEW-
POINY B SRYAINED % THE naTER m wm&m PRGN STILLASGE TS
BHIED SRAINS. THE PROSRAR EESSLYED 1TONLF (NS (A) & PNOe
ANENTAL mwuﬁ%ﬁﬁ WITH YRR VIEV oF PraRVEINe m TYrRS
oY FRONULYS FRON THIS mﬁnm, mm AS VITANIN SENCENTRAYES,
aECOVERY W m L 1T wmmn, wwu w«w ANS PRgTRIN
SERIVATIVES PAVS A NEARS o Mﬁm;m & To00 TOR mUNAR Soue
SenpTion BY INCREAS NS 7008 mwmu PALATIDILITY AND (W)

AN EEQINEERING INVEST HOAYION ww ™E VIEV oF SOLVING PROBLENS
ENSOUNTERED 10 FROSUCTION AND INPROVING PEESENT NETHORS FREN
THE STANBPOINT BF CLONONICA IN BOYN mnm AND UPERATING
LOBY, WITH RESPREY e YIELS oW BAYER 1AL PR S AP Te TR
WUALITY OF YRR FINAL PROBUEYS. |

Nmmm 1 THE PRORRAN OF BRIED GMAIN
wmm, SHLY TRAY PERYINNNY YO THE PROBLEN "AN fuvEsvie
SATISN OF DIETILLERY LOSSES”™ VAS AEVIEVER. A PABEN PREPARES
oY Nanxisen m SHOVED THAY THE PROYEIN ANALYSIS OF BRIED
ShATE Puinie L




S

THE LABORATORY CORKING AND NASKING TH THE FINAL BRVING OPRAATION,
A REPORT PRESEHYED BY DAViS (3) SKENCD 16 VERIPY Mosxises's
anmm Tar xerenr uvm# A u-&m' L Wt-ﬂtﬂw“aaﬂwr |
OF THE GRAIR AT VARIOUS STASKS o7 THR PRSCESS m;m we
Quﬂgum AND SRYER NHOUSK. aﬂu mg,;}]jjg TRAT R@ FROYELN
s tﬁv e NG ANY OF TR m.am‘ PROCERSING TEPS. mu o
INVESTISATES FURTHER AND umnmu o8 A PROTEIN INVESTIGATION
TeAT YR mmw&; IELO N THK PAYER NewsE 18 18,7 rovnnn
$7 SRIED SRAIN RECOVERED PER sVsNsL or anain maswee. (V)

in A nEpeny m *rm PIBTRIBUTION OF RATERIALS O wg REsAY
Fosos aup Frees ammmv, Rawn {5) aives sATA ANS qUANTITIES
AT VARIOUS PROCEESING PRINTS N YHE RELAY DovEr Nowsk. W
CONSLUDES THAY mn HASKING 2/3 comm RPIRITS ANG 1/3 evx

THE THESARYICAL YIELD 14 THE SRYER wewsk swemss og 18.18
POVNDS PER BUSNEL. ATTENTION VAS SROVSHT TO THE ASCONNTING

OF MATERIALS PABGESSES AT THE SEAGRAN LAWAENGESUSS LAWY Fon
THE HONTH OF ﬂmmh tm:m Dunius ™IS NONTN, & utmmm
TIVE PERISD, TNE FLABY NASNER A SPIRITE BILL SONYAINING a&.y
sonn, 1,58 uw, m 108 mantEY WALY. THR SVERAML AaNY
TERNENTAYION wrmmxw ror THAT NeNYH wAS S8, Wivk mﬂ
tounivions, € j“"g’,"j‘,,ui} REPORTED THE ACTUAL BRIED GRAIR YiELD
e sz 16.91 vevuns FEn SUANEL. HE ATTE) PTER T4 SNOV THAT WITH
'y 1 trﬂnm, M oF BTAREN TO mam SRAYN AND KERAITRDEN,
5% re veany, ﬂwwmm BULCINIE ACID, ASETIC ASID, £Y¥&.,
THE EXPESYES YIELD SROULD BE 1N THE NEIeNSORNES® or 19.0
POUNDS PER SUSHEL. 1N THE SETERNINATION OF THR DRIKS SRAIN




YIELO FRON A PURE $PTRITS S10L, Unezn {T) cALCwLATED A THEoRZT-
FEAL VIELD FRON A RELATIONSNIF SETVEEN WER CRNT 30LIDS I8
;man tf&&;‘!ilﬂtnvﬁ?iiﬂ STFICIENCY AND PEN CENT SOLIOS 1N
PRIED SRAIN, A YIELD of RO.25 rewnds PO BUSNEL. THUS A%
CONPARED ¥ NIS LABORATERY YIELD, UNGER WAS ASLE Yo GRTAIN
958 or cALEVLATES ?ﬁtﬂﬂtt!ﬁit"??&lhu FURTHER WORR WAS
CARRIED VT Y MwaRn T SEvERNINE ™ ASTHAL ?ll&ﬂ}f7° “7‘
RECOVERY EFFICIENCY OF SEVERAL TYPES oF NASE BILLS VLS AT
TNE VAR LGNS rx*nwaa tu wis nevony (8) vuc comcrvsion duawn
¥AS THAY THE ;vsnant seeoveny was 9575 or e wﬁtnatrwaut |
AS nazc; o lmnunuw%xn*: casATION, _‘ | o
THE EQWATION BEVELOPED BY laxuunuttu {8) serinxs
r & g9 ufgsd_, mutxt Y IS THE YIELD OF BRIEE GRAIN N
sounss pen svsnes, A o (100 - % MO) ARAIN SEFORE NABNING,
B = rgn cxuy svAnce " snAiN, € :u me 7#*”#!%&?%*“ EPFICIRNEY
or SYARGN YO &umm, D= (100 -~ % m} I PRIER ARAIN.
Senmirr (8) xeviser BLARNIVEN'S KOVAYION 3¢ YHAY
THE ONLY BAYA NECESSARY ARK ALEOWOL YIELD, SRAIR WEIBTUAR
AR nEegivEe, ﬁiﬁ‘lﬁiﬁﬁ SRALN MBISTHAE AB ﬁww#v%n»“‘fn#‘&ixwxu
ANALYSIS AND TERMENTAY LN EFFICIENCY FACYORD NAVE SEEN KA IN-
INATED.

ﬁuxnt'v tc‘&ai°#¥§¥h#av¢§fﬁmsﬁw LU Sl vtk;w, POUNDS PER BUSNRL,
‘a s vm Ml n.m m:u OARAIN uﬁmm, A IS THE ABALYTIZAL
vakta §h ?ﬂi%f*tﬁ&&iﬁ# ht* !&ﬁlth; 8 I8 THE PER SENY SOLINS (N

PRIED ORAIN wnsvatag

n:n:iruun Ans &nm:uvtuatl {’; REPORTED THAY 1N THE




FERNENTATION OF tonn MASH Lossrs raex 11,08 ve 15.95 vese rewe .

L cumrevewsan (10) RESSRTES THAT 1N THE SPAIN PROCESS
rOR LYNANOL PRODVCTINW A oss or 1H.5% or THE oy ma»m L
CHANGES 19 THE miuﬁ; vas mm. THIS Les® 18 ;wm@mm .
Y8 THE NITROSEN-FAEE EXTRAGT PUATION OF THE SRAIN. .







| THE PROCESSES 1N A SRAIN BISTILLERY, SLTHOUSN

FECHANIEALLY SINPLE, ARE NEVERYNELESS SHENIGALLY AND 81000810~
ALLY €OBPLEN. THE FLOV STAGAAN PRESEHTES IN Fiount | aPage
sENYS THE LOWISVILLE PLANY oF Josson £, Stassan A Sens, Ine.
TE nm&m WEPLETER ARE YYPISAL OF A NODEAN SRAIN DISVILLERY
WITH MAVeE mwumu w uuum ftm*iﬁﬂg AND LoV
 TEWPRRAYURE SISTILLATION. SRR -

BRIETLY, THE ILLED GRAIN (S ADBED TG THE PRE~
COBKER TOSETHER WiTH WAYER T8 AbJuSTY THE ‘ﬁiﬂt " iﬁﬁmm&u
AND BACKSET 1R SRRER TO ADJUST YHE MM TS SPTINGN mﬁmtw
YALBE. Tug m&w suenry 18 REPT 1N & SPENSION AY mum ey,
THE WIEED SRATH SLYRRY 18 THEW PewPRS AT 130°F. raenm ™e eug-
COMER T A STEAN JET WEAYER 8Y WEANS oF A TRIMLEX m Tae
SLERRY 18 IMNERIATELY NEATED N THR JET BRAYER T8 A “;’:j_:jy';m
TENPERATURE oF 360% . ans RELS AY ™AY fmmm svriNg 118
passasE Tumswen vHE U™ teer, AermeximATELY 60 sucowss. Twe
tosnte ﬂ“ I8 TRER INSTANTANEOUSLY FLASHED INTS A riase
CHANBER SPEMAY 188 NORMALLY AT 20 1ments Ne vacwwn, wERE 1Y
18 EORLED BY FLASHING YO A TEWPTNATWAR APPASZINAYING 1500,
THE COPLED WASH FALLS INYS THE CONE OF ém- FLASH CRARSER
WHERE 17 13 NEY BY A COSL STREAN OF WALY INPUBION VHICH WAS
SEEN MABK P IR THE MALT INFYSIGM vesssL, Tz xmm&m nA,
AY AppReniNATELY TASOF., IS PUNPE THROVEN PARATLOV WATEH
JALRETED £ ERs, cOBLED YO TS - SO ., scrtweine e essRAYING
CONDITIONS, AND THEN INTH YHE PEANENTESS. S

CYHE VAPORS FLASHES TR THE SUPERNSATED WASH PASSES




TAROVEN AN CHTRAINNENT BEPARATOR (FLASNH cHANBER Ne.2) ame 13
SIED TO OPRAATE YHE Lov VAtWWN, 26 1NENES Na, SPIRITE SEER STR.L.
Tue ?tnﬁun%t& NASN OR BEER IS SPRAYES I1NYE TME SPINITS BEEN STIAL
,;fllﬂ*t 2, unitu STRIPE THE BEER OF 173 RELATIVELY v%maviag
';;;g,vﬁw» tﬂt*vn#ﬂat FRON TNR BEER l?lﬁ& ARg ﬁant&uamﬁ "

m mxn ﬂ’!ﬂ ‘! lﬁl&’ﬂlﬂ *‘ﬂtﬁ!ﬁ WMI i&#ﬁiiﬂ“ Qﬁfm
oLz t?:&t&ﬁ: AND THIN STILLASE I8 nw«tavﬁ». tﬁn wnasn
| STILLARE RE ;in:a on Tux %ﬁ*ttﬁ IS SoNvEYED e iaxnaxa ren
kwu&tntw &#ﬂi :nsat anp aa £ INALLY ﬂi v:sxﬁ e ROTARY YeAn
 Tee a*waux‘ﬁmxaz 1T 1S BRIED TO A ntnmumy, pisviviEa's
’ 7Ls¢nv naa:n, nrruaa;nxrznv awiqs'n»aiw#&nw THE TN STILLASE
15 SENY T0 A BIK-SOBY QUADRNPLE EFTECY CYARBRATOR VNSAL 1Y 19
‘&nuaﬁntmﬁvxu v& A YHICK SYRUP OF 2@} &ﬂk&iiu ?ﬁq THieE SYRWP
L ragn mntta seck TN x:*&;wxuu BRERS oF A DRUN DRYER YO
”vmnmﬂtx ﬂlt#t&ltn’t Drige ﬁa&u&u;ﬁ* o

| A REVIEV oF TRK LaviavILLE v%&nv rua& ﬁa&ﬂw&x,
Fiamng $§ IRRICATES YHAY THE VeTEN t% A CONPARATIVELY tum&tt
oNE.  FREN PLARY rnnn&gv;au ulﬁtﬂiﬁ, if 43 SRSEAVED THAT PLANY
PRODUET 100 oF unxxu SRAIN LASS #’lﬁﬁniﬂ%?&k? 2-21/2 Pevans ser
BUSHEL BENIND LABBRATORY YigAs, Zain,utﬁu‘tﬁn 5K SUE C1TNER
(a) 8 suneiy muenauicaL Lons, (8) ve PURELY CHEMICAL Loss e
(6) To coumimation o7 WECHANICAL AND EMEWICAL. MECNANICAL
LOBS CAN BE 1N THE FORN OF DUST f&ﬁ@j:ﬁé@ﬁ;ﬁ&;ﬁ&jﬁ EMYRA SHMENY
LOSAES N EVAFORATORS, STILLS &ﬁi:ﬁﬂﬁﬂjﬁﬁﬁi,¥§?ﬂ*”*£&§#i1§¥i
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3

BECONE EXCESSIVE. CHEMICAL LOSS MAY BE NATERIAL pgatﬁr»ltritu
SUSN AS MIONT BE KXPEETES DURING ﬁi?lﬁﬁkﬂﬁ THE SRAIN VHENW
NITROSEN N vutvfﬁui OF PROTEINS WAY DECONPOSE TO A VOLATILE
N1THOSENOUS PROSVCT.
A Less 13 Te BE ttn»:»xnmn AS SUEN eNLY WHEN unvantut
STHRER THAN As A MECOVERABLE rropuCY utxvts TNE PROCESHING
SYSTEN. WNOLE STYILLARE S0iNS DOWN ?ﬁt ttvtt SURING ENERSENCY
BREANDOWNS OR THE WNDERCAPACITY OF EQVIPNENT I8 NOT 10 BE
COUSIRERED A "BISTILLERY Lons”.
?tu SYERALL sPoY TESY POINTS vtsx SELECYE® OVER THE
WNSLE SYSTEW, AT EACH SF THESE PEINTS NMATERIAL VAS SUSPECTRD
OF LEAYING TNE PROCESS LITHER GOING DOWN YHE SEVER 68 BEING
YENTED 1MTR TAE AIR, 1N EVERY GASE YHE MATERIAL WAS NeY
RESOVERANLE WNBER TNE PRESENY strvp. THE SVEnALL SPOY
TEST SANPLING POINTS INCLUIESS
(1) varon raom sPinits sEER SYILL TR tt?l&tﬁul?tﬁ
(2) vavor rrom sPIRITS BEER STILL STEAN EJECron
{3) Varens rrem meTARY STEAN TUNK SRYER BYACK
(%) varons rrom smwm payER svaex
{5) Liauin rrRoN CONDERSATE LEG OF EVAPORATOR SURFACE CONDENSER
{6) Liawin FRON INYERCONDENSER NO.1 TAILPIPE
(7) Liawin rrow tnrEnconsensEn No.2 TAILPIPE
{8) Varons rram sYEAN KJECTOR TAILPIPE
{9) Compensavre rren No.¥ grrecy T
{10) FLasnze varers rreN FLASH CHANSER uwﬁa T SPIRITS BEER BTILL



| ‘f!t LGV VACUUN BPINITS BEER STILL IS OF RADICAL
CONSTRUETION N CONPARISON WITH OTYNER VACUUN BEER SYILLS ¥
CTNAT YNE STILL IS BIVIDED 166 SEYERAL SECTISNS AND FACH
CSEETION 18 ?-;‘xﬁw VITH WOOD PACKING tmﬂn oF CYPARSS WoOR
smins npaswming & (nenks Y 1/h ricn AWD SPACED 1 INcH APARY,
THE ENTERING ORER FEED i uutunnn*rﬂtwvnuu o
TNE PACKING. THE REER, 1N PROCESS OF STRIPFING, FALLS T8
THE BOTTON SF ONT SECTION SNTS A COLLECTON BLATE, I8 **ﬁ* :
| BRAWN, ANS IS THEN RESPRAYER IN THE SECTION BELOV. THE vAPen
GORING FASN THE SECTION SELOW IS mwﬂzﬁtﬂ BY FIPEE B8R RISERS
THROWEN THE tﬁmﬁrw PATE INTe THE SEETIoN AsevE. Tug
RUSERS ARE OF SUFFISIENT LENGTH THAT THE Mw oF vAROR IS
ROT INPEDES BY ANY LIGUID WHITH NAY ACCUMNLATE oW ™R tOLLECTS
ox PLATE. mmun LEAYES THE SPINITE SEEN STILL EITNER A%
VOLATILE NWAYERIAL SONPOSED OF EYNYL ALCONSL AND STHER YSLATILE
BYSPRODUCTS OF FERMENTATION AT YNE TOP OF THE STILL OB AS
Muuw AT THR SABE OF THE BEER STILL. THE STILLAGE (8
PUNPEE TO THE Duveh HOUSE ANR RECOVERED. i&uﬁt o *m:
CINNERENY SONBTRUETION OF THE SPIRIYS SEEN BY(LL, THE NE-
SPRAYING OF LIQUIS ACRSSS THE PACKING, ANS ERCESSIVE VAWOR
YELOCITIES, m VAFOR LEAVING THE THP " e SYILK TH THE
BEPNLESNATOR WAS SUSFESTED OF SONYAINING UNSISTILLES WATERIAL.
THE BISFILLATE FRON THE BEPRLESHATSS TOSTTRER WiTH THE TH-
TRATHER BOLINS 5§ PUNPER TO TNE PERIFYING COLUNN THEW REETI-
FIRD % THE RECYIFYING COlwwn. THR Mm}?ﬁm COLUNN SEPARATES
THE KTHYL ALEONSL FRON THE TNEADS®: THE BILNTE SSLUTION oF
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EYNYL ALEONSL PLUS THE ENYRAINED SOLIDS CARRIED SVER FReW THE
BEPHLEGMATOR 15 NENOYED FRON THE BASE OF THR PUSITYING SOLNN
AN PYNSED YO THE REETITYING SoLwNE. THE curearns sovrss,
nwn nmwmwsm wut mm mn m SLEERARBES ’

svEan nm*rw oW .
ﬂm -y wvutm *mm mamm ™ :

" m ‘sTEaN watevens 5 SONTARE SONBENSTRS. MoV
iy "“» ’ mmum " A mwxm m 1 ffimv*‘%:tmtw~‘%m‘-"

amﬂ Mru e ™
. BEEONPOEI Y IO mmn nw Areng
gm;w m 'm**“ * ‘;_“:..‘ o

| "~ m mn TR CONTENTION mi m mv ™e
SREATESY SOVRCRS o7, if WOY M, nmmmw %ﬁ“# ms i
e BRYER uvsk. Fiewag t f“&uﬁu THAT SNLY SEVEN Poss
exirs mm.‘ SOLIBE B8 VOMATILE NATENIALS WOY BRINE SECOVERY




”;fieuv THROUSN. vux a?&_fw

WAY ESCAPE THE SYSTEN 1N TNE BRYEN wevsr. Twey anx (1)
ROTARY STEAW Tusk oavER stAck, (2) srvm pavEe stacs, (3)
eowsensaTr Lts rrow suarace cowstusce, (3) inrercenpemsge

 Neut e, (5) erzecensxusen No.2 Tarpivr, (6) sveam

M?t VW» Vﬁt

*?tat¢vﬂu TAILEIPE, Aﬁi 1) srreer Mok au;;?f

f»f‘vwﬂtv‘xavzﬁt,tnﬁa!x,uvx*& rvnsmtnrxu;ic,#xf;t¥;$n.tﬁ;&~t¢w*f

TAINING APPROXINATELY TOF NOISTURE. THE meYARY SRYER 18
‘}hgﬁvtﬁ 8y vthu'wuiﬁx'tx?zxt rnt’rﬁgx“*ﬁ**’ ;ﬁf'fng;ggg;t,A1
'”fﬂv THE u:xnu&naz :n&-rﬂt TUBES ASK Rt&k,
AND TRUBNION, fnanaon WHICH THE STEAN CWTEWS AND THE SONDENSATE
3 REWOVER. THE GRAIN IS GARRIED @xnyv“*f#ﬁ: saYER 8Y TNE
£ Wit THE VAPORS,
o insuces srart

© WOTATING ACTISR AND THE INCLINATION OF
Jq@*n;w,;@gqgﬂxgh_g;ggiangHugng*xq:ax _
| THROWEK A #%tﬁt,i*g*ﬁé,rttﬁ;tﬂﬁzﬁr”?;;;;1« «  THE DRIEH LiGNY
_ aratN couvArmiNg 8-108 NOISTURE IS RELATIVELY LiGNT (N VEIewY.
“'}?!ii ﬁﬂ#ﬁtﬁ%ﬁ’ﬁ&kﬁé“rflwthﬁﬁaﬁﬁ Ye #8 VENT THE ORATT THROWGN
TRE pRYER ruun ;tayutnu ERCESSIVE 1N tnﬂt*‘ n AVOID LOSSES
THE ROTARY Bﬁﬂt!# € EQUIPPED WITH
TALLED YO REBWEL
8 ENTRAINED B0L108
T AND RETURNM TO THE

  £:»&§#10& ﬁatn&tna tm§¢ﬂ tntttuatt? wwat
e vAPOR ?tté&i?!t# or Tt LtAviNe Vﬁ?ﬁﬂv  y
88 THAY THE GRAIN PARTIGLES WOULS OKOP o
BRYER. TRE e;aavxwer$ah o T t*?lﬁﬁt#&;%ﬂ&ﬁttﬁt ARE SUEM
THAY THE HinEs :etn BECONE CAKED WITH THE PEPOSITED SRATN AND
3&?#&#1&&! BEILT WP YO AN tk#zur ?&41 wut trrtctzwt nt&ntvxu
OF THE EXPANSIGN CHANBER WAS ALNOST CAUAL TO TNE DIANETEN oF
fuk'%%iﬁx~;va¥¢r@'~1¥’Wn»[§n$§'att}tiﬁ%ﬁ?@%ﬁ“haﬁg“ﬁu%%iih?‘

1O A NZABER miNG
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SREAKDOVE OR DECONPOSITION NAY TAKE PLACE AS THE GRAIN CAME
N CONTACY WITH THE STEAW NEAYES Tvsks At 330°F.

THE DRUN BAYER ﬁmm;u oF Te LARSE uu TRe BRUME
viTH A uuuxﬂ of ABOUT 0.03 men BETVEEN THew,  Tux m
MOTATE TOWARDS EACH OTHER AT A mm or 2 1o b neveruvions pen
wiNwTE. THE awm@mm SYRYP PRODUCED w g wwmmm
i RS (NTE THE V" ThoveH FORMED BY THE am.~ ’mt P
RECEIVE STEAN nnmx TAYNN LGNS AT vm: :un, AND THE CONDENBATE

MED 15 NEMOVED THROVEN THE SANE wmu. AS TR MOV srvns

| uﬂhﬁ;, THE THIN FILN 8F SYRNP 1S DRIED AND AENOVER BY A STERA
KWIFE. THE CONTINGOVS SUEET B0 FOANED 18 FNATHER COOLED AY A
SLASY OF AR BLOVN ACROSS THE SURFACE OF THE SNEKYS THEM YNE
SHEET 18 BROKEN BP BY A GUT FLIGNT &wuﬁgu THE vArens rm
TR SRUN DAYEE ARK RENOVED BY NAYMRAL SRATT THROUGN THE STACK.
THE CONSTANT BLASY OF AIR ACRSSS THE SHEET AND THE SUBSEQUENY
PULVERIZATION (NDIGATED A POSSIBLE SOUREE OF SOLI0S FNTRAIN-
NENT WAS PRESENT. SINCE THE EVAPSRATER SYRUP WAS WMORE INTie
MATELY (8 CONTAET WITH THE NEATED sumracx or 330%F. vaax was
THE BRIED GRAIN [N YHE ROTARY STUAM TUSE BRYER, GREATER nm»
BOVN AND DECONPSBITION WAS CXPECTER.

THE SEX~BODY wmmu grreey ;"vuuﬂn umﬂn ,
AT THE LOVIBVILLE PLANY CONSISTS oF m mw&; Ay VA, wuien
RECEIVE O POUNDS PER BEUARE INGH SAGE STEAM AS TNEIR HEATING
NESIUR, ONE BORY, 18 WNICH I3 KEAYED WiTH 10 PeuNs STEAN AWM
THACE RENAINING BODIES SSCRATING UNSKN SUCCEDSIVELY LOWER
PRRSSURES AND RESKIVING VAPOR TROM TNE PRECEDING EFFECY AS THK

1;',3,1“ sreNs
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NEAYING WEDIUN. TRE EVAPOUATOR 1S MADE WF O A VENYICAL BOPY
ENELOBING A TVOE swwerk 15 ve 2% rxuv gm, SURNOUNTED BY A
VAPOR SPACK. imu?tw um e 'ntn muu 1A PEFLECTON
PLATE YO REBUEE EWTRAINMEWT AS TNE BSILING LIQUIS RiSES VRON
THE TUNES.. TACH EVAPORATOR IS PROVISED WITH AN EXTERNAL DOWN
| TARE 36 ARRANGED THAT CACH SUDY WAY B SPERATES VWITH A SEFINITE
LIRS LEVEL W A% A SINBLE PASS tnmmu. Erreces mm,
Ne.3, Awp Wo.b WAYE WATURAL CTREULATION OF LIAVID YHRONON THE
THSES. THE THAZE BOPIES OF THE FINSY EFFECY RAVE PUNPE WHIGN
PROVISR FOACED £INSVLATION THROVEN TNE TVBES. THE FiNISWED
PROBUCY, CONSISTING OF A SYAVP CONTAININS 2UF SOLIDS, I8 NE-
wevED rRow Tivwen YA on YAA, thwm% FROW THE THREC
BOBIES OF YTNE FIRSY EFFERY IB. m&na AFTER PLASHING TO THE
STEAN eHEST of NMO.2 EYFEEY, TO TNT PewEm m;x, THE Consty AT
_PRam EYPRCT NO.R 18 SENY YO THE t‘m&x EnESY o m 3 mnt PARY

pARY mmaa mﬁ. m mmmmt mmmt m Wm«m& N
15 PUNPES TRON THE SYCAM SNEST o7 NN AWD SENT SOWN TUT SEVER.
| THE comPewNOLS VAPSRS FRSN TNE FINST THRER SODIES BF TNE. FIRSY
EFFEET ART SENT YO TRE STEAN CNESY ofF ;-:;yfz%&g No.Zj THE vAPORS
PRON THE VAPER SPACE OF NO.2 ART sEwy ve Erreey Ne.3 sveam
(CAESTS TRE VARORS CONING FRON ETFECT No.B AR SENT BInTeTLY Te
& SURPACE CONBENSER. THE WON-CONBEINSIBLES ANT DRAWN 1N SERIES
ANRGUAN SNTERCONREWSER NMO.1, SYEAW EJECTEN BTASE NO.Y, INYvER-
CONBENSER NO.2, ANE FINALLY STEAN uxwm SYASE mm m -
BISENARSE FRON THE SURFALE CONDENSER, mvumﬂms m»ﬁ,m*s,

1
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xnv SECOND BTAGE STEAN EJECTOR' turtv ;nva vat sEwew,
‘ R ] c&ttﬁ, THE EVAPORATOR 1§ -ﬁtts*tn !f?ﬁ A tutu*
'*]5vmna FEED, “rHat :t, k~3~2~3§~1h~1k&» ‘V:Tu rﬁ;a cnuatr:qx or |
"~{¢rtutr;¢h. THE FEED, CONSISYING OF THIN STILLAGE :uxtaa ™e
rowntH £rrecy VHICH OPERATES §§’¥5;¥$§43?§¢?§¥?‘?ﬁ?ﬁ“?f,“TFt
 THIS LAST ErrRRY

| TENRENGY f*ﬁ@ﬂ‘?;tﬁyﬁﬁ!”ﬂﬂﬁfj?ii@*@éfﬁ?}ﬁg

| BRGAWSE OF TNE LESSER COMRISTENCY #f'fxt‘¢t§§§y“§nt,§ggg¢§a*sA

| VAPOR VELOCITY RESULTING FRON DEGREASEO PRESSWRE.  AFYER A
PERIOD OF !ﬂtl&?l&l, :sr;cv He.2 lﬁﬁ#ﬁﬁa rtuut» a:aau&t i#
THE COMGENTRATION OF SOLIDS AWD RELATIVELY SLOV ¢tn¢va¢rtau

oF THE LiaNie ﬂlﬁ&ﬂ“ L ‘WOI«S iﬁ“ﬂ&& Gl" ‘N‘K !!Mmhtﬂ W

”_'vnﬁawagwr AS A RESULY OF INGREASE 1N ti&l&i eonTENT, ,ﬁr ™ms

© aTAGE, THE FEED PATTERN BECONES A niags FEED, a~3~hw$a»tkmtnk
| Eremers NoJTAA, WO.TA, AND No.1B HAYE PUNPS VNICH
" PROYIBE FORGED CIREULATION OF TNE L{OVAR THASVGN TAL THSES.
19 15 WELIEVED THAT THE WISH YELOGITY OF THE LUSWSR AB AV
| MITS ASAYNST THE DEFLEGTOR PLATE AELSHLYS IN YHE FORMATION OF
A WIST OF YAPSR FLUS CNYRAINED L1QUID BROPLETS. THESE PRAPAEYS
PASS oN 111»“%ﬁx‘awc;nvﬁugift*br'rnt~#§£tnwika-mr?xzts,&w& |
WLYINATELY ARE ksuav:n ay e SONDENIATE rvnr»< R
o Tue ;xaona PMASK OF THIS RESTARSH SoncERNED zr&ttf
WiTH TAE BETERNINATION OF A PRACTICAL "THEORETICAL" SRiED
CORAIN YIELD. THE MAV WATERIALS VHIEN EWTER A DISTILLERY (8
| YHE FORN OF SNCN SRAINS AR CURN, VNEAT, ETE, WilQ WAIZE, BYE
WALY, BARLEY NALT OR STHER STARCHY SUBSTRATES ANC 1N THEWSKLVES
VARIABLE, NOT ONLY FROM ONE NATERIAL 70 ANOTHER BUT KVEW.IN YHE




SINOLE NATERIAL. THE SYRUCTURE OF TNE GRAIN 18 CNEMICALLY
CONPLEX. TO CONVERT TNE STARCH CONTAINED N THE SRAIN YO
FERNENTABLE SUSARS, THE SRAIN, IN THE PRESENCE OF WATER, 18
NEATED TO SUTFICIENT YENPERATURES IN SRDER YO BURST THE STARGH
CELL AND BRING THE STARCH INTO A SOLLOIDAL SWarENSION. TR
STARCH SUSPENSION IS SeNVERTED THROUGR TEE EWEIYNATIC ACTION
OF DIASTASE, PRESENT IN BARLEY uﬁav*'au##‘a~riuuantntmt sveaan,
1Y 18 KMOWN THAY tnas ANETIAL tothuttﬁu i#t» neY £xccen 70
B0%. Witw YHNE AGDITION OF YEASY, A wmnm SOMVERSION WITH
THE MALY EHITHE STILL PRESINT, RESUNES CONVERSION OF THE Wi~
CONVERTED STARCH. UPON THIS SECONBARY CONVERSION BEPENDS
LARGELY THE ALEONBL YIELD. THE NYSROLYSIS OF STARCN YiELOS
cHIErLY i&l#ﬁﬁt,?iﬁlﬁﬁtk'ﬂifﬂzﬁiﬂt ﬂmtﬂiﬁ%&t&t&:\;g;&:t. THis
REACTION NAY BK REPRESENTED BY THE FOLLOVING CaVATION:

ST LR YOS

ﬂnurtnu HAD SHOWN vna# ™e WEISNY RELATIONARIPS SET FORTH

-fnv i@?*&ﬁt’at - THE FEANENYATION oF t&u&ttt 1o SYNANOL VAS

N ERROR. GAYSLUSSAC BELIEVED THE NEACYION SOWLE 8K xtrttw
SERTED BY

. Cin¥% MW - X,

MOVEVER, 1N ACTUAL PLANY PRACTIEE, STHYL ALEONGL AND CARSON
PIORISE ARE NOY YHE SHLY PRODUCTH PRODUEED BURING TNE FERNENs
TATION OF YHE NYSROLYIED €RAIN. THE BY~PRODUCTS OF FERNENTATION
PRODUCED AT THE LXPENSE OF THE GRAIN (NCLUOR FUSKL #1L, WNIEN
IS PRODUSED 1N APPRECIABLE QWANTITIES, AGETALBENYSE, ITNYL
ASETAYE, AND SLYCERINE, WNICH ARE PRODUARED ONLY (N TYRACKES.
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AY ZACH OF THE SELEETED SANPLING mmn & Wmm

SANPLING TUSE WAS INATALLES TS ORTAIN FOR CACH RWN A &mm
SANPLE WHISH WOULO BE REPRESENTATIVE OF THE ENYIRE SYREAN OF
SASES on LINWINS uwm PAST THE PARTIGUAAR POINY 1N YNE SYSWEN,
TEW INBIVIOVAL BANPLING TUSES WERE SREPARES. EKAG TweR vARiED

" EITHER YHE SIIK oF m;m, svmsca w mmwm. mw
TANGE BETWEEN CENTENS OF nnmu;mm m, m Mm:
PIANEYER, ﬂmx 3 sxscnines in mn m mmam mr e
reer, R SENERAL, YHE SANPLING reer, naor or m mm, wae
CLOSES CoNPL “ffj""is.m AT WnE KNS m utm oray e a4
wungte o ma, 1/8 1nen . 3/32 :m "w wmm, mt nmna
A sarimive nmmx APARY 1N m&n ugm o m mm m
NOLE NIBWAY BEYVEEN TVO 0% THE SPPOSITE S10C, AS She
Fiowag $. THE SANPLING TUBK WAS SEEW BELY FASTENED A
ke Av EACH o THE m:m mrm BY & CoNBINATION BURNING
3,; wm »m mw |

COUNL 1ne mmmn AS SHOWE M n“:_

YHE SANPLING YUSE IN YHE SVETEN. N mu i;

SANPLING  TUBK WAR PLACES BIANCYRISALLY ACROSS YNE SRS

WITH THE PERFORATIONS IN LING VITH YHE rmr »” mma |

Ay Tux mvmn KD OF THE TUBE, BYITABAS mma ms

awgm re mmn iﬁ INER BIANRYER m sanssuns mm,.
| mﬂ m vum mm m w M;m Any

SLINE SR BUBY 72 APeR BTREARS. THE FIAVER

*m m #m!uvu oen 20 3 %w m ma: mt wmm A

NOLE WAS WABE AT YHE BATYON OF YNE TUOE AND A SHORY LEWGYN oF

6 Wt SLASS YVBING WAS TNEN FWSED TH YHE SETTON. THE FIL¥ER
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SPIRITS BEER STILL 36 I ' 4 6 /8
STILL EJECTOR VENT 4 ! ! Y2 3/32
ROTARY STEAM TUBE DRYER STACK 3% | 4 ¥ 6 * | i/s
DRUM DRYER STACK 32 ] 4 6 /8
COOKER FLASH STEAM LINE 18 ! 2 4 /8
EVAPORATOR SURFACE CONDENSER 4 i/z2 1/2 3/a | 3/32
INTERCONDENSER _ TAILPIPE | 3 1/2 1/2 3/4 1 3/32
INTERCONDENSER _ TAILPIPE 2 3 1/2 1/2 3/4 3/32
STEAM _EJECTOR _TAILPIPE 2 12 1/2 1/2 3/4 3/32
EVAPORATOR CONDENSATE PUMP 3 1/4 1/2 3/4 3/32
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SPENING VALYE. A YER m&wm TRON THE QNITH-OPTNING VALVE
CARRIED TWe 1/4 1NGN STANETER VALYED WIPPLLS. m o e Y.
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AES 9156ARMING {G) SOLLEGTING GHE LITER 7 LIGHID SANAE,
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tt) VATER, FRON INTERCONDENSER NO.R wwcmimswmesmson Ty
L TRE LIQUID SANPLES FRON. ™me. mnm;uw PARE AND
wma; &Wm LS WERE ANALYEED FOR SBLIRS mmtu !ﬂ,

Aﬁl Yt?ﬂh?’ﬂ'&% iﬂtii"!“l‘ EEPREINEY &ﬁ mu.amam or l&f‘ﬁ# AEI® .

w "fﬂlu

THE RESWLYS ARK






3!

Tue umu FRON THE ROTARY SYEAN TUSE PRYER WEag
RENSVED BY THE ?ﬁ#ﬂ““ﬁ SANPLER BESCRIBES in Fiewne 3. Tug
YAPOR SANPLE WAS ‘mm 1N SERIES FIRET THROUGH A WEIONED SLASS
WOOL FILYER TO nw imt EHTRAINED BUST, THEN BUNSLED BY HEAMS
o7 A Ne.2 sencn mmnc THRONER A #nm veLwNE oF PISTILLED

+ jﬂnrm T Assens mvz !mnw tuwwmnw, “! FINALLY T8 THE

. smewn in Frewss 6. ‘m: PROCEDURE POR u

| wum NEASWRING nnﬂ.. Tux ammmut w THE APPARATYS B

NS THE vAPORS Come

~ s1sTEs o1 (a) rivenine THE PERTORATED ’ff\;j N TUBE WITH WAYER
YROZR PRESSURE {s) ITHORAVAL oF MNMW#?MV 8 Livens or varer

g TROM TNE i’l’&&i " Mﬁl T PREPARE M ﬁﬁ‘l‘tﬁ FOR REPRESENTATIVE

SANPLING (t) RENOYAL OF A YovaL or 2% unu FOR KASH BANPLING
RN, THE RATE oF mwum AR WNE um: PER MINNTE.  PrEssunt
AND TEWPERATURE mam:mu weRe WasR - am YOLUNE NEASURING
APPARATUS. THE VAPOR YELOGITIES OF THE ROTARY SYEAN TUSE |
PRYER VAPGRS WERE ;nw WITH AN ANENONETEE AND TENPERAYERAES oF
THE VAPORS WERE DETERMINED WITH TNE AlS o ﬁmmwmnxmu
THERNSCOVILE., -
| Ou ZACK OF THE SANPLING wm.; Wﬁumuﬂns wERg

NABE FOR ENTRAINED meu ( VH THE FORM OF BUST), PROTEIN, FAT,
P, ANO YITRATABALR &MMW OF THE ABSORBENT. TNE PROTEIN uxm&
HINAYIONE were HABE FULLUVING THE NORIVIER A.0.A.C. NETHOW VSRS
AY TNE mguMﬁwtm LABOBATORIES, THE REASENTS ARKY

100ans ?zns PEr 200 mi seme. W80,
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Fileure 6 ROTARY STEAM TUBE DRYER STACK SAMPLING APPARATUS

(1) PerroraveED SanrLine Tuse (2) Firver (3) zun TRAP
70 MANOMETER (6 ManomeTER ( s MERMOMETER (6) ABsorsER
(7) Gas Measwring APPARATUS (8) WATER AsPirATOR
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Tae PROCZDURE FOLLOVED VAST
. Asw 100wt u# uuannf sANPLE

,z,.f Ase 10wt or 308 N
o +« ASITAYE AN ADD LAV : : mm‘y o
SRR *:ﬂﬂ :gzx ;a Muanw Annuwm,,_,_ﬁ_.u. INIYEAL mw:mc

3o tan or NeDeK: ) e
B mun ron 10 mwvi s |

& m, _ADD 2001 OF DISTILLED waver

*»

»

‘oF Ka8 REASENT AND AGITATE
g Wwwu; 2 AND NARE ALRALINE WITN &ﬁ
1 » mtvu.l, Mg&

INTO RECEIVING FLABR EONTAl . ,
L DISTILLED WATER ;
Tirn O, 1M NADM woiNgs WEYHYL RES M INBICATOR o
. wer FAtren o7 G.Z5 1o WOLTIPLY NILLIGRANAEAVIVALENTS 07 ACH

ey In mmmtn 4 mg nn mm,u e nnw nnxw
PRGN BRIED GRAIN.

- Far ﬁt‘ttkﬂlﬂ mu were mu w:u FETROLEUN LTNER
A% THE DATRACYION SOLVENT. A 100N SANPLE O THE ARBORBENT
 WAS MIXED WITH AN KQVAL YOLUNE OF PETRELEVN ETNER AN ASITA~
TES IN A SEPARATORY FUMNEL. Asevy 708 or THE FETRRARUN ETNER

LAYER WAS REMOYER IN ma 19 INSURE A SO0 CUT ANR KVAPSRATES
SYER A SYEAR SATN. THE nmxut RENAINING 1N FHR EVAPORATING
PIBN WAS BRIEE ANB ugmg.
| TITRATAMLE ACED mwmtau (ONS WERE NARE oM wm
umnn OF THE ABSORBENTY mm 0.1M MADH. smawrion,
 TNR ARALYSIS OF THE ARSOABENTS INDICAYES NO TRACE
87 PROYEIN AND TAY. ALTNONGN THE AVERASE PH OF THE ABSORBENTS
AS saa, m& TITRATABLE AGID WAS SEYREYED, o o
| . ENYRAINES SOLINS N THE STAGK VAPURS VERT FOWND 70

VARY OVER EASH SAY'S BANPLING NUNS. THE RANSE OF VALUES PR




THE SERIES OF RWES ART TASWLATER 1w Tasig 11,

| ﬂttﬂﬂudﬁﬁuﬁhﬂﬁﬁﬂ

‘f’u m»ut mmmm . m nm wnn mr ™e mm ,
PRosVCED BV THE nwmwu vere &mvm uummu ™ wnmn
oUTLINES POR THE amam STEAR YusE saven varens. 1% sLacE o
THE eAS mmmu muwr saown i f’:mg 6, A vEY aas YRR



 DRAV TNE VAPOR SANPLES FRSM YHE SYASK. '

VAS USES. |T WAS FOUND SURINS THE SANPLING OF THE ROTARY
DAYER UTACK VAPORS THAT AT THE ENB OF CINT WINUTES SANPLING
TINE THE RUN NAD TO O INTERRUATES IN OWSER YO REVHLL THE SAS
NEASUR INS arvauarvtg, Simet i*#lbﬁint?tkv‘z* ttvtﬁt*ﬁtﬁi'atuﬁi;'
0 FOR EACH m&, ﬂnu uuumnwn ﬂﬁl:t ﬁxna.u ER RuN. A
| WEY SAS NETER WAS CALIBRATES BY taxnwuu tta THROUSE THNE WETER

| AND BISPLACING A KNOVE VOLUNT OF VAYER. %ux METER VAS CALIBRAs
TED FOR ALK AT zzﬂn AN A ;:rrtu:u&*'*;ov 5@& INENES oF WATER.
1N PLAGK OF A WATER ASPIRATOR & VACUUN PUNP WAS ¥SED Yo VITH-
?;’rﬁﬁu’ T skavernaves
YHE ARRANOENENY OF THE unaangv«nu;;gﬁj'tah#u;un RAYE VITH THE
SAS NEYER WAS mm CUBIC FEET PER WINUTR. TWE INITIAL m:u
oF RUNS WERE NADE VITH THE WEY SAS n:rna; AN INEREASE 1N liuﬁw
LING RAYE N THE FINAL SENIES OF RUNS NECESSITATED YNK ESTITY-
THOR BF AN SRITICE FLOV NEYER N ﬂgjg] OF TNE WET a4 wEvER,
THE rLew nsvxu—ﬁmn st;;uunwst ;tﬁnnﬁz vnt ﬂtr A umttu. ez
CALIBRATION CURYVE 18 suown ix Fiowng Gm, . P
O Tee AmALYStS o inc aﬁiomtanvn ;uv&wa%&t-tu~vmaat |

OF PROTEIN AND FAT. ALTHOVEN TNE PN OF THK ABSONDENTS AANOED
‘skrveen .5 ve 5.9, N6 TITRAYANLE ACINS VERE SETECTER. THE
ENTRAINES SOLIBS 1N THE BRUN BRYEE BYACK VENE FOUND TO BE WUCH
FINER THAN YEE SOLIDE RN THD ROYARY STEAN TUBE BRYEW STYACK.
Tuis was tﬂatatttt sy vnn tanr vaﬁr vnt ta&ai» @*n&sexta vuatvtu
reen vux tﬁﬁﬂ ﬁuwta Qtu!rt&rtt autu ux:rta " t&anm wen
rsav:: TRAD zrxtqn?u;tr e ™t ut;xrsvt&v &;@Asixtp pEPOSIT
SRTAINED TAON YNE uamaav uuwta‘ ,1:& tnun BRYER DUAY 18 BARKES




Fieure 7 DRUM DRYER STACK SAMPLING APPARATUS
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Fieure 9 FLASHED STEAM awno BEER STILL VAPOR SAMPLING APPARATUS
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NINUTE, SANPLING RUNS VARIES 7Rem U5 ve 120 winwrEs, SamsLine
RVNS NO.2 ANS NO.3 VERE NADE VITH THE SPIRITS BEER SYILL RECEIVe
TNG SYRAIONT POVER NOUSE STEAN] EwN No.¥ WAS NADE WITH THE BEm
BTILL o FLASNED COORER SYEAN. ANENOWETER AND TENPERATURE

READINGS WENK TAREN AY wx SISCHARSE OF m YENY YO YRR i‘mﬂw
PRERE, 'i'ut RESULYS ARE TABUAATED N TAmAE ¥,

| m mwumvﬂ wmlm mx m» nm ANS m,a
‘ ,mm utwm& Mrrmtur tm vy mm _Tek eomm RO pis-
TILLATES N2 AN m& mx INENTICAL, 14Bep A ENARD PUNSENY
s wmﬂm THAY OF "maw‘ OR PERMAPS NEAR FNBEL Bib.
Prsviscare Mo N man Tax mnﬁxmwm mmﬂm MALSDOR FIRSY
e cxnmwmt PERING ™e ammn:unm or m 0.1 Nagn wrmww
, “ v rum cemER m'ml mw:nunm* mnnuvﬂts Ne.2
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| ALSS GRNERVES THAT WHEW YNR VACUUN SN THE nmuuwﬂum&
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- ?ut YAPOR YELOCITY TRNOUSN YN Lsktron vewr was M4
FEEY A MINWYE AT 51'@:., WETH A BEER TEEY TO THE STILL 7 175
SALLONS PEN NINUTE. < THE YOLUNE. 67 VAPOR REVENRES T 20%. anw
1 arwesengag, Was 3H.T cwmie rEET PR mawwTEL
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ttww m&ﬁ# amw mt Tor armAY mmt» ™E mm ﬂsm‘!lt
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AND TINALLY TS THE vAGWN W m Mﬁnﬂtmw oo armn&
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A% oW 1N rsmn y.f '{nm twum naxm&t mmﬂw LA
{a) orening AN 198 YALVE TO ;mw un TH 8K BRAWN YHROWON
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OF THE BISTILLATE WAS n.u nvuuum Yue O.IN seLnTION
was umannm» 7OR ABSORBED ALIS CONSTITSENTS. BANPLI

suns vene m wwu VARIED SPTRATING SONDIYIONG 1N am AvTENrY
Yo OBYAIN A TREND oF TNE ENTAAINNENY TeNSENEIES. TNE VARIASLES
au&vu wene {1) rmr RATE TO T™e mu ga; wmamv VIR
wovse unn rw; mw, m [33 sovner v nmm ;rmm cooxEr
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CERIRITE SRER SYILL W% !um M, STEAN, - VIELOED DIN! ree
BEARING YHE OFFENSIVE OBOR ENCOUNTERES N THE mmm covnin




pYEAN INVESTIGATION, THE ADSORBENTYS iatt IR THESKE RURS v:tt:th
THE SANE OFFENSIVE 0OOR syRING nztvn;ts:ﬂvitn a; n:a ?lll! or
CYNE TLASHER coaumn STEAN INVESTISATION. jfj | | ‘

| | TABLE VII} PRESENTS RESULYS nav*:nsa tiﬂﬂlﬁﬂﬂiriﬂitk
faﬂattfs BEER STILL Auns wiTH THE Tt " CONTROLLED WETERED

LW oF sTRATGNY POVER NOUSE svugu.:&,‘hf |




 THE EXPERINENTAL PROCEOURE FOLLOWED IN THE DETERWIN=-
ATION OF A PRACTICAL "TNEORETICAL" DRIED GRAIN YIELD WAS #E-
sotveo 1nvo (1) aw ;nitiro«;r;cu OF THE SOLIDS AND STARCN CON-
TENT OF THE GRAINS 1N THE srrcooxEr, (2) soLies AND sTARCH
CONTENT OF THE SRAIN SLURRY AFTER NISN PRESSURE AND NIGH TENP~
ERATURE COOKING WITH IMNESIATE FiASH cooLins, (3) serivs Awo
STARCH CONTENT OF THE CONYERTED NASH ENTERING THNE FERNENTER,
Aup (I) DETERMINATION OF ALCONOL AND RESIDWAL SOLIDS YIELDS,
, | THE EXPERINENTAL PROCEDURE FOR PART ONE INVOLVER
A SOLIDS MATERIAL BALANCE BETWEEN THE WEIGHED GRAIN AND THE
NETERES WATER AND BACKOET ENTERING TNE PRECOONER YO YNE ACTUAL
SOLIDS CONTENT OF THE PRECOGRER, TNE SYARCN CONTENT OF THE
WNOLE PRECOOKER SLUARY WAS MADE. TNE WILLED GRAIN SANPLE WAS
REMOYED FRON THE CHUYE BETWEEN THE MiILL AND THE VANE FEEDER Yo
THE PRECOOKER. THE SANPLES FROM TNE PRECOORER WERE AENOVED
rron THE T4 INCH DRAIN VALVE LOCATES ON THE LES FRON TNE
PRECOOKER TO THE WIKING PUNP. |

THE SAMPLES FROM FLASH CHANBER No.l wERrE RENOVED
FRON THE CONK SF THE FLASNH CHANBER, THE SANPLING PSINT WAS
LOCATED 29 INCHES ABOVE TNE MALY INFUSION INLEY. THE SANPLES
VERE RENOVED THROUGN A 1/8 INCH DIANETER PIPE INYO A ONE LITER
 SUCTION TLASK BY NEANS OF A YACUUN PUNP., THE SANPLING Pro-
CEOURE CONSISTED oF (A) SPENING VALVE TO SANPLING TUBE AND
ALLOWING AR TO BE DRAWN YNROVEN (B) COLLECTING ONE LITER oF
SLURRY AND DISCARDING {C) MENOVAL OF SLURRY SANPLE TO TOTAL

TWS LITERS.

"



THE SOLIDS CONYENTY OF THE GRAIN WAS DETERMINED BY

THE A.0.A,C. MEvmon XXVII, No.T (12). TuE stancw courEny oF
THE SLURRY WAS DETERNINED 8Y TNE A.0.A.C. MEvues XXVi), Ne.31
{13) vsins vue u;:nn_ué—mu NYDROLYSIS PROCEOVRE. Dexvrose
SETERMINATIONS WERE NADE wsing THE A.Q.A.C. XXXIV Munson-
WALKER NETNOD WITH SUBSEQUENT THIGSULPMATE TiTRATION.(14)
SOLINS DETERNIMATION OF THE SLURRY WAS NADE BY ADDING A KNOWN
WEIGNT OF SLURRY TO A VEIGHED EYAPORATING DISN AND BRYING AT
105%. | |

~ THE RESULTS OBTAINED FOR FARTS ONL AND TVWO ARE
TABULATED 1M TaAsLE IX. |
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THE CXPERINENTAL PROCEOURES FOR PARYS THREL AND

FOUR NECESSITATED THAY THE ca§Vt31tt.nA:a SAMPLES AND PLANY
YEASY SANPLES BT OBYAINED UNDER ASEPYIC CONDITIONS. STIRILE
CONTAINERS WERE USED YO SECURK PLANT s&uv;&vta'uusn Aup LAWY
YEASY., TAE SAMPLES OF PLANY CONVERTED NASH WERE OBTAINED FRON
THE FILLING SPOUT LEADING INYO THE FERMENTER. THE YEASY SANP-
LES WERE RENOYED FRON TNE YEAST TUB CONTAINING FINISHED YEAST
SCHEDULED TO BE DROPPED YO THE FILLING FERMENTERS. (NITIALLY,
ONLY TV LITER SANPLES OF COMVERTED WASH WERL REWOVES. THE
FINAL TECHNIOUE u&t TO RENOVE FOUR LITERS OF PLANT CONVERTED
NASK AND ONE LITER OF PLANY YEAST.

~ THE COMVERTED MASK WAS WEIGNED AND ADDER TO A STERILE
rgan;;irtsvitgnt GONTAINER PROVIDED WITH AN AQGITATOR. To
THE MASE WAS ADDED THE PLANT YEAST EQUAL TO APPROXIMATELY
THREE PER ;tﬂy“o? THE WEIGNT OF CONVERTED MABH. TuE sixv:
URE WAB KEPY IN CONSTANT AGITATION BEFORE AND DURING THE
INNOCULATION OF TNE LABORATORY FERNENTERS. STERILE LABOR-
ATORY FERMENTERS VEAE PREPARED A DESSRISES BY STAnk, Avans,
ScALr, Aws ﬁe&gan;y{ts}, In pLAcE of THE %00 W c:wraifttt
BOTTLES, 500 ML ERLENNEYER FLASKS WERE VSED. THE YECHMIGUE
VSED TO INNECULATE THE FERNENTERS wAs (1) PRoviDE A FiExisst
connEcrion consisTing of 1/8 1ncH SIANETER GLASS TUSING AND
RUBSER TUBING BETVEEN THE rqenét;rzgﬁ%xfnn CONTAIMNER AND
reamguTEn, (2) APALY SUFFICIENT SUCTION YO FERMENTER TO BRAV
ovER mixep NASN, {3) INNOCULATE FERNENTER VITH APPROXINATELY
300 mL or mAsN, () WITNDRAW SUCTION AND CONNECTION TO FER-



‘uguvER, AN (5) SEAL INNOCULATED FERMENTER WITK ALCONOL AN
‘CARBON DIOKIDE TRAP, AFYER A NUNSER OF FERNENTERS VERE |NNOC-
VLATED, SANPLES OF THE NIXED WASN AND YEAST VERE RENOVED FOR
SOLIDS AND SYARCN DETERMINATIONS. AFTER SANPLING FOR S6LIDS
AND STARCH DEYERMINATIONS, ADBITIONAL FERNENTERS WERE INNOC-
WLATED. TNE FERNENTERS VERE PLACED IN A CONSTANT YTEMPERATVRE
WATER BATH FOR INCUBATION. THE FERNENYERS VERE INCUSATE® AT
86% ron vue Fimsy TWEMTYY Howns Aus AT 90°F ron vHr aEmaINiNg
PERIOD OF INCUBATION. THESE CONDITIONS WEREZ ESTABLISNED TO
SUPLICATE PLANT SPERATING CONDITIONS. AT THE END OF YNE iN-
CUBATION PERIOD, THE LIQUID VAS DISTILLED FRON TNE ORIGINAL
FERNENTER FLASK. A SANPLE o7 100 ML OF SISTILLATE WAS CoOLLEC-
TED 10 A 100 ML VOLUNETRIC FLASK. THE SYILLAGE RENAINING IN
THE FERRENTER FLABK WAS QUANTITATIVELY TRANSFERRED MY ﬂtrt5¥;
£0 VASKINGS YO WEISHED EVAPORATING BDISNES. THE STILLAGE VAS
enize Ay 110%.

~ THE STARCK CONTENT OF TN NASN NIXTURE WAS SEYER~
NINED BY YHE A.0.A.C. NETHO® Wt‘i, Ne.31 TearTnEa with YNE
A DAL NETHOD XXXIV, 1@:,&;@&*&& ﬁnxixnt OF THE DISTILLAYE
VAS BETERNINED WITR A irt&&ﬁaikn,;,rut ALEONOL CONTENTY OF TNE
SRIGINAL YEASY SANPLE WAS ALSO ptt;nﬁtu:& N oROER vu.au;mné
CLATE THE ACTUAL ALCONOL PRODUCYION. THE RESHLYS S8TAINED
TRON THE LABORATORY FERMENTATIONS OF PLANT CONVERTED NASH
WITH PLANT YEASY ARE TABVLAYES 1N TASLE X.



| !’tnumvm M. 1
A, WEiany or masw 1o o
 FERNENTER = nmun 292.21
‘l. SerLivs cnnn \ T
_ OF NASH ~ PER CENY 19.2

c. aun ] Ftﬁﬂtﬂ'&& e

) % ‘ s e 56.1
B» Mnn " mm: - g 159
E. %uwn " mmnm

sRANS hz.sg

F. ?nnnwu"u mm o
~vizee (0.568 ¢) s 2h.2

8. Avconor sresucen-ens 18,18

. &ﬂt“ﬁg **'fﬁﬂﬂg:; =
1N YEAST WABN-SRANS 0.54

’o ACTWAL AL
pRODYCES %M’ srans 17.@

e &'n%u mmn unnuu
; mn cEnY 73

K. SoL o8 nswm&»un ,aa,.ge

L. PEn cEnt soL)p o
 RECOVERED z -_3&:9@ L LR
M. FEanenvavion rcnx-ﬂmn 48

M. Masu Sl ‘
RYE « PowNDS PER WIN,
CWNEAY » POUNDS PER NIN o
MALY = POUNDS PER NiN 2&
CORN ~ POUNDS PER NIN
1LO = POUNDS PER MIN -
BAcksEY ~ sALs per wn 18

233

Y

N
am.se | 1&@.35
' 18.h 19.71
5.8 .60
6k, ﬁ ™.0
3.8 26.30
ta’rs 15.95
18.20  8.9%
o oM
1149 853
8.5  st.0
2h.30 70
w3 W3
L T

B

o

31.10

- Th.0

- 23.10

13.10
8.20

ﬁ_;gs



Feaucuven No. 6
A, VNEiant oF mAsH YO Cn
| reamenvEn - amams 141,80
8. SeLins conuvEmY oOF >
 MASHN - PER CENY 19.71
C. SoL1Ds N FERNENTER s
(A28 ) enins 27.95
B, Svancn n wAsw - % .0
t.» TAREH N FERNENTER T
{CxB) emans 20.6%
r. rwnﬂun ALEONSL e
R ITY N 528 ; s 1L.75
.. ,As.,wm PRODUCED-ENS 7.%6
H. ALCONOL INTRODUCED o
IN YEASY MABN-SRANS 0.32
T« ACTHAL ALCOWOL

s
K.
L.

M.
M.

~ prosvees (B-H) anans T1.1%

f nyAvion Erricigney
%;x W*ncwf&.é

Mnn ncukum Qm 13.3@

P ¢
u“v::;u‘ msﬂw; k’:l..g .

ﬁ:mtmunn mmmn A8

MasH BILL -
RYE » rww» rER amn -
Wiear«pounss PEn uin 17
MALY «~POUNDS PER MiIN .
CORN «PONNDS PER NIN
SACKRILTY «~8ALS PER NMIN

26.1
16.98
1.16

Ys.8e

6.1
35.30
56.5

20

291.90
16.9

N9
7.5

6.3

m}s
.73

0.91
1382

9
241,60

16;3
r.7
73.5
30.0

17.04

13,18

0.5
13#&3



rnmmu um. \ 10
« VEIBNY OF WASH TO N
FEANENTER = GRANS 2%59.%0

8. SeLivs tumv or

WASK - PER CEMY 16.9
c. aﬂ.mn A FERMENTER ~
(A ‘ nans 43.7

D, aﬂmm m amm -5 3.5

£ ?mm ; FERNENTYER |
{CxD ) sname 32.2

Fo Tuzone) m» LEoNAL .
YIELD 526‘5 s 18.3

8. Auconar reoovcEn-ans 14,36

H. ALcoOneL NTROBNCEY
I YEASY MASH~SRANS 0.8

be ASTUAL A
rumcn"i!—ﬁ SRANS 13.5&

o Fu ann mrmnu
) %‘ ; Q0 vz cEny ‘ﬂh

K. Ms.mt AECOVERED - eNs 21.90

Le PER cENT SOLIDS O
gmmrm‘?lﬁ;ﬂw 50.0
M. FERNENTATION TINE-uRS WS

N, WM ‘f&‘n ,
RYE - POUNDE PER NIN
WHEATPOERES PER NIN
ALY ~POVNDS PER NiN
NivLo ~royups PER MiN
PACKSET-SALE PER NiN

33»3

ﬂ.ﬂy
ﬁu&
1348

R]
22.70

344
19.6
17.35

"

333.30
16.39

54.50
™3

36,85

2.1
12.86

o.M

29.10

wilt §.
]

v
>



- rnutﬂn e, 18
A. WZienY oF wmAsSN Yo ’

reRmEnTER o smANs 360,50

!. SoLins conTENY OF

" mAsw - pxm cowr 16,39

llfll !ﬁtﬂ&ﬁ?‘t

AxB) erans yp,w .
D. Svamch 18 masn - 6 T1.30

£, ?unex t’ FERNENTER

SRANS !m.uv |

F. ’!’nntzin"‘ At cwa o
" vieun (0,568¢ ,
@, Arconet nnwtwm 15.08
Ho ALEONOL iNYRODUCED o
IN YEASY MASH-SRANS 0.45

:.Mvn;u'y |
. proowcre (G-H) enans 14,63

I !“n%u}anr &;ﬁ&éﬁ? 6!.%

K. Sevins RECOVERED-AND  29.25

L. PER CENY BOLIDS o
recovenes (K/C)x100  49.6

", rtmnunm t}”ﬂ‘*l 22

M. | ASH BILL

WREAT~POUNDE PER NIN 1&6
ALY ~rounps PER Win b
“MiLe ~revins rEr min 12

mtuttnuu PER NN 19

mde
l“’ki6;39 ‘>‘
s
.30
M

25.18
19,41

é;i?
18.9%

I5.4
2h,20

.95

19

280.95

s
18.65

TS

0.35
1h.%
1.3

ww

,3933

;*zg J

*9

g

R
299.75
s
M08

- 7.30

16,39

;ks.ﬁg

.30
35.03
19.%
15.87

0.37
15.50
1.0
19.10

38.9

ol



Feangnren Mo, 18
KA. WELORY oF MASH TO '

FERNENTER ~ sRANs 286,15

B. SeLIDE cONYENT oF "
" WASH - PER CEMY 16.39

M.tn Ll FERMENTER o
? ) snans .34

D. Snncu 1N RASH --'ﬁ T1.30

£ nsw 1IN EERMENTER ‘
| ? € x D) srans 28.76

gl B

@, Atcewer Pmeswces-ens  13.11

M. ALEONOL INTRODUCED
I YEAST NASH ~ QRANS 3»3!

1. ACTVAL ALEOWOL
~ sropveee (G-M) srans 12380

 de FERMENTATS Krnnmw
{1 ; % PER CENY 7&*3

K. Mun nuwum - NS m,m

L. PER CENT SQLID
 zcovente (K

c&m 3’7—5

oM !‘muunwn Ting-uns 68

Ne MASH BiLL ‘ y
IEAY=POUNDS PER WiN 1 %9
%Mv “poynes PER Miw b
1Le ~pounps PEr Min 120
ACKSEY-GALS PER MIN 19

258.70
.v6;39_
o
koW
: ~3é;237 |

. 37,.17“
3.6

032
1332
775 N

w.w

’i%@

21

356,40
 20.85

™
.50

55.36

.,.3‘ ”

1,95
1.06

| ";vs..«aigf

.1
53.90
61.8

at-\§§



Ftuututn m. '
A. WEisur or masH vo
o nnnmn - mmu

8. am.ml mn'mrt or
 MASH = PER CENT

€. %u,m ¥ FERNENTER
A xS 3 shans

D. Srancw t-a wasy - §

?vuu t ruuuvm
s ARANS

F. Tugorry »maw ALCONOL
~viees (0.568C) ens

8. M.gmm. nmum
M. Auun thﬁwwu

1% YEASY BASH - GRAMS

fo ACTHAL ALg
 PRODNCED

. {'

O ﬁun FRCOVERED-ENS

 bs PEn cEuy sQLIDS
/E)x100

m Fﬁnﬁfﬁ 1N TINC-NRS

. wEcoveRks |

N ,m» BiLL

BACKSET-SALS PER NIN

(@) snans
;s‘mu&urmum »

K3
300.60

20.85

62.68
.5
h6.49

26.50
15,36

0.90

13;'&6 ’

rer ceny 50

35«79

5.9

23

5

20.85

'76.1a

.S

5‘*’?
32.20

18.86

1.10
17.76
55.2

M.70

.8
2h

Ao
H

2%

‘.@;as
e
s
M6
6y

20.76

. 0.90

19.86

ge.90

36.7
W

g

25

' 287‘&”
26»&5 .
6003

™.5

25.40

19.72

a;as
xa;as

7"?3
22.1%

35;8

W

k80
3



A,
B.
C.

.
£,

Fe

e

a,
M.

f.
"

L.

~ RECOVERED |

M.

M.

ftuutnvzn no. | 26
WEianT oF masw to

TERNENTER « GRANS 344,00

Sevive ecnviuv‘ar

| NASH - PER CENY 20.85

?Qltt& N rERNzNTER ,
sHAus .12

Stance 1n mask - % Th.5

TARCH 1% rERwENTER o
? 20D ) erans 53.584

Thzostrz&;kantiaaot o
sus  30.35

ALcener provucre-ens 23,28

ALCONDL INTRODUCED

1N YEAST MASH -~ ONS 1.03

AtTuaL arcem -
k *ﬁ?’!ﬁ‘?,?ﬂbus sus 22,25

FERMENTAT 10N EFFICIZNCY
H%; xto0y%

SeLtns mecoverte-ans  26.60

PEe cERT SgLIDS :
/C)3100  37.1

rtuutnvarfau ringeuns B5

MASH BiLL

VngAr-pounns rer nin AL
MALY «~PoUNDS PER NIN g}
BALKSEY~0ALS PER WiN

49.37

aa;ét
21.9%

0.95
20.99

™.9
23.70

35.7
w

%o
EP

| 29.85,

61 ,aa
TS

%6.07
26.17
20,52

0.8

:9;6‘3

23.00

37.2
6

k80
)

29
297.85

20.85

éa;m
4.5

¥6.27
asga&
20.87
0.89
19.98
76.0

37.6
69

k8o
g?



59

Dlﬂﬁﬂﬁﬁiﬂﬂ

§ m amuu MTAINED FRON THE INVESTIGATION OF
SOLIDS LOSELS FRON YNE EVAPORATER, ut TABULAYER N TABLE |,
NAVE BEEN DIVIDED INTO YHOSE LOSSES FRON THE CONDENSATE PUNP
CAND THOSE LOSSES FRON YHE CONDENSED YAPORS CMNITYE® FRoN Ne.
» grreer.

. IN YHE FEES RANGE ofF M e aaw saLtons PR am,
“N\t SOLINS LOSS THRGUGN YNE CONDENSATE PUNF WAS CONSTANT AT
THE vALWR "’ﬁrm“ PER 5O ML oF CONOENSATE. THIS SOLIPS
A0S 185 ATTRIDUTES SOLELY TO ENTRAINNENT. THE NETHOD #F rECD
HAB N LYFECT UPON THE BASHITUREL OF T™E. seLi0s tua. THis
SITWATION NAY BE ATTRIBUTES tﬂ 1an Q#Kliriﬂl twu»a*aﬂna‘ Vnen
THE CVAPORATOR IS GPERATED VITH BACKWARD uu {Lgmmu-»m:,
YNE THIN LIQUSR ENTERS EFFEEY m‘*, IS CONCENTRATED FRON APPROX
awareLy 3% vo M sen s, Awm 18 vuEw *mﬂ Te wrreey Ne.3.
WITH THE EVAPORATOR OPERATING WiTH Mixe» rexy, (a«s»k.ww
1AA), THE THIE FERD EWTERS EYPECY No.Z At YHE sang 3% seLivs
AND 18 GONETNTRATED YO APPROXiMATELY M o193, VHicH 18 THEN
FED YO EFTEEY NO.3 VNDER THE SANT CONRITIONS OF SOLIDS towe
CENTRATION AS THE FEED Faew €rrecy No.N ve krrcer Ne.3.
ALTHOUSH THE TEMPERATUAL OF TN LIGVOR IN EFFTECY No.2 18
NIGHER THAN THAY (N EFFECT N8.3 AND MAY CAVWSE PARTIAL FLASHING
AS 1T CUTERS THE RESION OF LOVER PRISSURE 1N EFYEET Ne.3,
THE QUANTITY OF LIGUOR FLABHING 18 BNALL AND Mt (1 'w
ABD NATERIALLY YO THE ENTRAINNENT LOBS FRoN Ereecy Ne.3.
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THE ENTRAINMENT LODSES FRoM EFFECYS 1B-TA-1AA ARE Assuned Yo
BE SUBSTANTIALLY tguttAui. simce Tae SOLIDS CONCENTRATIONS
ya ng;u‘;rrg¢vqq;tyu:p,r;-_rgau grreey uq.z or No.b wire »e
SUBSYANTIALLY CONSTANT, WNEN OPERATED VITH WIXED FEED, THE
TENPERATURE OF THE LIQUOR ENTERING EFFECT NO.1B will SE LowER
THAN WHEN OPERATED WITH gn#gwnat FEED,BUT THIS SHOULD BAYE WO
grrecy pﬁ,yisksqgstn LOSS FReN CFrECY 1B FOR THE NAJOR PORTION,
IF MOY ALL, OF THE ENTYRAINED SOLIDS IS BERIVED FRON THE FORCED
CIRECULATION OF THE LIQUOR THROVON TNE TUBES. TNE IMPACY oF
THE CONTINWOUS NIGN VELOCITY STREAN OF APPROXINATELY 10 Yo
158 S0L10S CONCENTRATION ASAINST THE DEFLECTOR PLATE (8
SUFFICIENT TO PRODUCE A FINE NISY OF ENTRAINED LIQUSR WHICH
s ;annn:# SUT IN THE YAPOR TO THE SYEAN CHMESTY oF EFFEcY No.
2 AND ULYINATELY TO TRHE ttﬁp¢n$3xt PUNP,  THE SANE REASONING
BOLDS FOR EFFECYS A Awp 35&,-&L1iou¢u THE SOLIDS LOSH SHOULS
BE LOVER THAN YMAT EXPECTED FRoM 1B BECAUSE OF THE WIGNER
VISCORITY AT YHE GREATER 30L19S CONCENTRATION,

I ymz reEe REeiem or 9,000 ve !ﬁ%éﬂ@ SALLONS PER
NOUR, THE SOLIDS CONTENT OF THE CONDENSATE PUNP DISCHARSE
INCREASED TO AN AVERASE vALWE or 0.0137 ems ren 50 we or
CONDENSATE. THIS INCREASE WAY BE ATTRIBUTED YO THE NianER
FEED RATES AND MORT VIGOROVS BOILING AS 4 RESULY OF CLEANER
NEATING SURTACES, BETTER OPERATING CONDITIONS OR A connin-
ATION OF ALL THREE FACTORS,

~ THE SOLIDS LOSS OBTAINER FREN YHE YAPORS OF TME
ronnru EFFECY INDICATE, WITH THE EXCEPTION QF Rym No.1, A
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TREND TOVARDS A CONSTANY REGIoN oF 0.0329 ve 0.0381 ews pen
50 ML OF CONDENSED VAPEN. TNIS STENS YO BE CONSTANT RESARD-.
LESS OF TNE WETNHOD OF FEED, FEED RATE, AND SHALL CHANGES 1IN
VACUUN 1N THE FOURTH EPFECT, |

| THE WAGK|TUDE OF YNE c:ntsutt LOSSES FRON THE t¢!~ 
BENSATE PUNP AND FRON THE SURFACE CONDENSER WAY B ESTINATED
FRON THE OPERATING CONDITIONS oF RuM N9.3 (Tasie e),

FRED wwmw 1@,233 unkuaﬂt pEn nown oY 3% seLins
,as - z, PoUNDS oF tcm:n: PER NouR

ﬂ%fﬁ: uuvt 13 tuur&et ¢ouuzut¢u - i,?ﬁ@ Oltlli!l

8%,

fznvtnnvs-t or naw:n T comcmmccennes 1@3'?

a.v.u. !n#ltiﬁt ar ™e snurau: aun»tultn tu aﬁnu:utvnn varon

Y:xr:uav&uz or na%ta cn S

rutn :rrxtr Ho*h At 31@’?., \\\\\
g 17&9 &.33 X 6e x (wg»m . aa,mm a.'r.e /m

qu 'lﬂ HDW ﬂ' G“‘QH!‘Y& 0‘!“ QI!?&&R G“Q!ﬂtll ’

rtct Eilﬁtﬁ?l%tti rua& 35 ra 255 tﬁ&t!‘, L L
!mnua: ur 256 svrur vlnanttt ren ud&u

" 1@;5@& LBS PER NOWR

Pouvnns tr u&vtu cv&rtunttu ren uona, “
g { 88,3@0 1) rttt/ha - 10,600 vLas avuur/hu)

é 71,700 '-“f“



POVNDS OF CONSENSATE DELIVERES BY CONDENSATE PUNP FRON LYFECTS
No. 2, Mo.3 awe Mo.k, ’ C

s (11,700 ~ a!, } = 56,269 POVNDS PER NOUR
LOss OF S0LIDS FRON COWDENSATE PYNP,

s 5 M‘ré rm mm mn m w wuuuun
hﬁai r:u utau rren ttﬁblﬂ!&?t penp, N o
. 56;2&0 mhq/in ge.aeeﬂ16 a;qlln) ﬂ»_1 f%“”““”’

Loua FRON SURTACK sty:tu:tu,

-&yu; PER NOUR rncu l‘l?lil taunxntxu, A
. 0‘696713 x 21,539 PovNes PER NOUR ¢ 1;,'

o ?ut CALEVLATED WASNITVRE of stu:ta LosY ruau ™™E
'cannzunav¢ v'uw AND swRrack tbﬂ!&ﬁttﬂ, uasnt AVERASE VALUKS
or mw:ﬂ on/50ML AND 0.0355 aw/SOML RESPECTIVELY, INDICATES
sone !#f?ﬂ*?ﬂl!*#ﬂ?’iﬂtﬂiﬁ SETWEEN POUNDS OF COMDENSATE FRou
CONDEMSATE PunP ANS SURFACE CONDENEER YO THEIR RESPECTIVE
SOLIBS LOSSES. WITNIN A NZSION OF RELAYIVELY CLOSE APPRDX~
INATION THE &!tl?l!ﬁtﬁ!? NAY BE EXPRESSE® BY
- A * 8/ |
viEag 6»" INE POUNDS tr &iﬁltﬁt&f& FRON CONBENBATE PUNP

15 TNE POUNDS OF CONBENSATE FRON SURFACE CONDENIER
B (8 THE POUNDS OF SOLIDS LOSE PER POUND OF CONDENSATE
" PRON THE SURFACE CONDENSER

A IS THE POUNSS OF SOLIDE LOSS PLR POUND OF CONBEMBATE
FRON THE &tﬁpttt&v: PUNP
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| THE RELATIVELY WARROW RANSE OF M YALVES FOR SeTH

CONDENSATE PUNP AND SURFACK CONBENSER CONSENSATES NAY "
arvn:uvrtb ro ™E Burren aevnan or Tae ucttatv:v 1&1?! putstur
1 e :uvna:uta a:cuas !l&!tt?i. N

. Tut anvanv :vt*u rvat srvER ivazu kttttl YAOULAVIQ
:n T&tst i tnww t:#v;x ct&a#xvtu:v. ?ﬁt tauv;tua &unt H&ﬁt
vith 1nt trtau 411 t!tn o e tv&#a 1 f«uwiu: rsauaza |
tuarv vnntwun 1»: saven w:tu Tue ﬁuttavsuw ittnt&lt :a aaa:»c
kosu li’tﬁtttl ™e !Htlﬂﬂ#t of trﬁtu thtlt&tl watwn nAv: |
;utxwtn rLuENee vrtu ™e tnv*;tnuthv or vnz sust 1unbnsu Tee
BRYER THAN ?nt ortatwa - ez#unua tr tuc av:un Jtv. Yn: uesy
APpARENT ﬂﬁ@ﬁﬂt&t&&ilt! waa:gttz s vu: van: Aunnsa THE meor
or ™e rnqat tnn rtz:: BuiLDING. ra: MEAR v&;ng roR THZ seLINS
LOSS THROVEN *u: anvma STACK WAY BE TAKEN sc a,anzh o vz:
CYBIC FoOY FoR e wcrtuntnﬁttmu or T iﬂ&f’l LosT wp %at |
sRYER sTAck PEn nown. H%fu TNE SYEAN JEY ﬁ&ttt’, e t?ﬂtﬂ
GAS VELOCITY Was 2595 Cu.FT PER MINNTE eaeﬁa., 1 &vu). Toe
Less PER woue s THEw

Y t&xﬁ?”“

c a'l.b

s @.8@5 PONDS PER BOWR |
| Tz MM or %.5 %0 5.9 ViTR NO DETECTABLE TITRATASLE
ATIDS IN TRE CASE 67 TNE WATER ADSORBENYS POR THE ROTARY SRYER
livktﬂ SASES 13 asaa:xv vw:snu1oua rron TAC PEFINITION OF PN,
Siwex oe (M ) s 19”’“. e ctu:wnvnavcnu oF TRE M 1on
VITR A PN 7 S wouLs HAVE Te »e a*eaeat oL PER L*t!n*



 Tex enum tuvtn SYACK LOSRES TASWLATED (N ?xa;t v
INDICAYE A u;uncw RANSE OF FLUCTUATION 1M THE SOLIDS CONTENT
oF THE 'vacu vavea:. _Ag,qy:ga&xquugguupnnt.q:‘ttruutu‘epaa&
Yo 0.00% e soLIDS PER CU.TY. THIS NARROV RANSE o7 36LIDS
LOSSES MAY ui ATTRIBUTED TO TNE zoxiv&ur STREAN OF AIR WRICN
IS BLOWN OVER THL DRIED SHEET AND YO THE DUSY vaur;atcs wHicH
ARE SEMERATED AS rnt BRIEH SNEEY 1S axexen v in ™e cnuvtvuu

SESIDE THE tann:. > - ’ L
| Wire A thsu ﬁaa vz;oe;vv if 339@ su.rv. 1) ntu.,
THE ORUN BRYER STACK Lou:ts WAY K &t?t!ﬁtitﬁu'

L.nt PER NOUR ® wm w‘t x 33 . %X Y

s 1.365 PoUNDS SOLIDS LesS vzt nown

~ THE 3S0L1DS FRON THE FLASNED COORER t?t&l t!lt, AS
TABULATED 1N TABLE V, INDICAYES A RANGE of vazwts raon 0.000371
' { ] Q.W?, “ or nun e cua ﬂ‘ ntﬂuﬂt. WitHin Tuis
NARRGY RANSE A NEAN v;&ux or a~60955 N PER aN OF sIsTiLLATE
HAY 8T TAREN, tnt Lo8s or BOLIDS FROM YNE ENTRAINNENY CNANDER
. tt&l?i!ﬁ&? %nitl, #aavscv;;a;v 80 wnEN ndns:ntsav:on "
TAKEN OF THE i!tlf tatntnnx ANS xturgaawtnt natr:ﬁtutui utvuxtn
™we e0ouxw uﬁvcnt AND FLASH cnanuta na.s, g na«n vcz»e;rw
or THE ceoxEs wAsH rutu e uttznanct or e ﬁntvng tuvo ™E
FLasH cnANBER nt.t, AND THE tsc:;#tvt VEE OF STZAN PURING rn:
attxiut PROCESS. A TYPICAL 3EY OF cosner *utsgtint aAtn thL
Ate ThT .lttﬁil%iﬂ AY THIS POINY. ” “ :
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BACKSEY RATE YO PRECOOKER - - 25 eAL PER NiM

WEIGNT of eRAIN TO PRECOOKER S, ksﬂ L8s PER igu
WAYER RATE TO PRECOOKER «= et T5 saL PER Min
TERPERATURE |N PRECOOKER ‘;;“w R 13@’?
TENPERATURE IN U=TUBE wonwe e 360°F. |
PRESSURE OF STEAN TO JET NEATER - “fa;  "—;;§ 185 tta/it¢tu.

METERED SYEAN FLOVW RATE YO JET NEATER ~owecoe zk 000 Les/un
TEMPERATURE N FLASH CHANBER MO.] cowvocmconns 150*F.
MAYERIAL AND ltl?yitklﬂcti

SPECITIC NEAY OF Flt@&lﬁtt ttﬁl%?,

WEienY oF aRAIN X O hse . . 15T.A
WEient or waTeR &an‘éiux:t x :.ei? 818

L&?l!? NEAY oF 335 ;tn/ht.tu. sAeE tttan ——— 8¥3 !%ﬁ/il
TEwpzRatvrg or 185 LB8/50. 1N, SASE SYEAN —vovee 38!.8’?.~
POUNDS PER NOUR OF STEAN WELDED YO RAISE SLURRY Yo 360°%.

- !5,369 POUNDS PER NOWR
ASIUWING THE STEAM FLOV NEYER TO BE ACCURATE TO 1’; e
EXCESS STEAM VSED IS ( 23,760 - 15,@@9) ® 7.969 Les/un,

THZ FLOW OF CECESS SYEAN TO THE COOKER JEY MEATER
WAY BE EXPLAINED BY THE FOLLOWING CONDITIONST |
(1) Tor sYEAN FLOW 18 AUTOMATICALLY CONTROLLED BY TNE xzavu
ERATURE EXISTING AT THE DISCRARST ENG OF THNK COOKER ﬂhvn:g,
(2) Ar Tux siscuaner tup oF flt’ﬂ;Yllt 18 A NANUALLY CONTROLAED



COCK WHICH IS WSED TO CONTROL THE FLOW FRON THE UmTUBE TO THE
riASH cwAwege. |

. vsgm e u;utaz;v CONTROLLED COCK IS SPENED YO A
POINY SREATER THAN THAT NECESSARY TO ATTAIN TOSKING TEWP
graTYRE oF 36¢’ L FOR A PERISD OF ONE WANNTE COBKING INTERVAL
THE TENPERAYURE OF THE SISCNARSE ENO OF THE U-TUSE ViLL OROP
AVAY FRON THE CONTRGL POINY SEY ON THE TENPERATURE RECONDER
OF THE AUTONATIC CONTROLLER il(?ﬂ#ﬂlﬂ?- Tuis oner in r:ﬂr;
ERATWRE FROM THE ¢omvuat POINY CAUSES, BY NCANS OF THE CoM-
TROLLER NECHANISH, TO OPEN THE AUTONATIC STEAN VALVE TO PERNIY
ADDITIONAL STEAN T® FLOV INY® YNE JET NEATER (W ORDER YO
WRING THE TENPERATURE AT THE BISCWARGE TN OF TNE UevTUsE v
ve 360°F, Simcr THE SEYTING OF THIS NANWALLY CONTROLLED COCK
VARIES CONSIBERABLY, AN EXCESS OF STEAN I8 PRESENTY.

‘  MOWEYER, ASSWNING YNAY ah,ana A88/uR OF STEAN IS
BEING USED, THE QUANTITY OF FLASHED SYTAN GENERATED 1N THE
FLASH CHAWSER Ne.! WAY BE CALCULATEN. o
LEY M = WRIGHT SF COOKED NMASN ENTERING FLASH CHANBER m.t

a~(76,98@ ies/un / ak‘eea aug/&n} ,—!eabsﬁa Les/un

LET F « POVNDS OF FLADHED YAPSR QENERATED IN FLASH CHANBER
AY YEWPRRATURE o7 150%F

LAvtur MEAY OF VAPORIZATION AT 1@5‘? e !ﬁﬁﬁ.ﬁ BYY/\8
Tuen, en'* F) ﬁ WEIGNY OF WASH LEAVING THE FLASH CHANBER
THE SPRCIFIC NEAY OF vu& WASH ENTERING THE FLASN CNANBERY

VEIBNT oF SRAIN =wwemwnwme g; L8
WEISHT OF WATER veswimeimn ) LBS




" BTY SAINED BY SRAIN wewsmeww % x g,g =
BTU SAINEIR BY WAYER wmcvuewn

3»:63#:& NEAY OF MASH & 83,33&%%90,989 . 6~6a9
HEAT BALANCE REFERRED TO A DATUM PLANE OF 159’?.: R
a.&g x n{gw - 150) = r(wea.aa ra gn - r)me - 15@}:.,,,,
a.&g x 19@,95@ x am n ms.ar

 F = ??555@ &!t rxa uont |
1:& seLins LosY an ™e ra:tntn ctantu tvtxn LINE 19 tntu:rnnx,
-“dutﬁitiv x 17,500 ¢ & 7.88 rn»utc ren Noun

‘ Tut u&x«svnous vAPOR vunocatu noTex Gtitta FLASHED
SYEAN 18 & PRODVCT RESULTING FRON THEK NIGN ttun:nstvut cooxing
AND SUBSEQUENT INNEDIATE FLASK uutu:uc rutttna. it g;t_px
THE RESWLY oF #*'!tﬁ‘!‘_&;ﬁﬁﬂ@l?#iiﬁiv0? THE TWO SEPARATE
CONDITIONS. |7 WAS BELIEVED ytsy ts:y;&tniqn WAY BT A BECON-
FOSITION PROSUCT OF A uvvnoﬁtiu&t n*?n%!; ?uts wAS nstﬁa'vtb
BY YHE NEGATIVE PROYEIN DETERMINATIONS uu»t o ™we atnnuw |
coraned 0.1 N NAGM ApsorBEny. @Ltggvgﬁ "o fﬁ#tlt}!@?}ﬂﬂ BAS
BETN NARE YO DETERMINT THE #%‘%‘;*%f'*¥ h4d ?*fkﬂ*%9'§* SENER-
ATEB, 1Y 1S NV sELIEVED ?ﬂ&tafﬁf 6??;&::1: éﬁaaunﬁnf st A
SULYUR CONPOUND. , -

. 1!& vAPORS ESCAPING ru‘a wuz av;:aw; l:tl t?ttk
SYKAN w«tura& VENY COMTAINED WO :ﬂt%it; ?u;; RESVLY wat ;
EXPESTED 1N VIEW OF YNE TORTVOUS PATH THE 'nsu-tounzuann;tz'
HUST FOLLOW TNROVEN THE DEPNLEAMATOR, saunu:vu¢¢ anu;tuttu,



Anp Yﬂ*l?‘l! STRAM tJIG?O&‘ Aﬂ& !l!’tlt"ﬂtﬂlﬁ!la MW?ll; AS ‘
PRESENTED 1N TABLE Vi, ALt 'nau»etubtua::utt‘ ARE NOT WON-
CONDENSIBLE, THAY IS, TNEAE 18 A rcat%'u or THE vAPORS Escaring
ur ‘I‘lt Vtﬂ‘l’ “!&l &AI at &“i(ﬂ‘!ﬁ l? ROON t-“’ﬂ'l“'a ?ﬂﬁ
BISTILLATE WAS A NIGH VAPGR PAEOSURL FOR A utcatus; ™ nut:tnmx
oM THE hlS‘NLH&YK ltﬁtﬁ‘tﬁ A(‘-#ﬂ.ﬁht?ll tV&PD‘A‘H” l# ™ Dis~
TILLATE AT ROOM TENPERATURES. | |
 YNE OFFENSIVE OROR FinSt EXPERIZNSTD IN THE FLASHED

COOKER STEAN WAS PRESENY IN TNE GISTILLATE FRON THE £izcveR
VENT WAEN THE SPIAITS BEER STILL WAS RECEIYING FLASNED COOKEM
SYEAN, FURTNER INYESTIGATIONS OF TNE SPIRITS BEER STILL PHOVED
THAT THE WALODOROUS VAPOR PRESENT IN THE VENY 15 SNLY A PORTION
OF THAT ENTERING THE SEER STILL, THE RENAINING PURTION BEING
PRESERT IN THE u.um;. DISTILLAYE 1IN ﬂt! DQPMJM’CQR«

Tz PRELININARY SANPLING RUNS, No.T tursven na¢15,
OF TNE SPIRITS BEER STILL VAPORS 1NBICATED YHE NEED FOR A
CONCENTRATED INVESTIOATION AND 17 POSSIBLE, AN INDICAYED vaens
7 SOL1DS LOSS WITH SUCK VARIANLES AS FEKD RATE, STEAN FLOW
RATE AND GENERAL SPERAYING CONDITIONS OF YNE BEER STILL.
SansLins runs Wo. 16 TuRoveN N6.30 VERE NADE WNDER TNE coNe
SITIONS LISTED N TABLE VIl, IN AN AYYENPY YO OBTAIN SUFFICIENT
PATA FOR CORRELATION OF RESWLYS. AN AUXILIARY TABLE OF REOULTS
PERIVED TRON TASLE VII, 18 PaesentEe ix Taste Xi. For tack
FEED RATE, THE VAPOR YELOCITY WAS DETERNINED FRON THE NEAN
VALUE OF THE SER CENY ALCONOL IN TNEK YAPSR, TENPERATURE AT ToP
OF THE STILL, AWD VACWUN EXISTING AT THE TOP OF THE STILL.



Tue utan vALVES ar THE 20LIDS CONTENT OF THE CONDENSED vurun
wAS Axno azv:naruzu rnn TACH FEED RATE AND EXPRESSED AS sRANS
e 169 "t «r BISTILLATE AND POUNDS PER PROSF<GALLON. A RATIO
OF SOLIDS CONTENT EXPRESSED As cRANS PER 100 Wi TO VAPOR VEL-
OCITY EXPRESSER AS CUBIC FELY PER SKCOND WAS ALSO FORNED,

mas n

‘Ftkh  &¥! V»rta vtanc:vr

sas/uin comic reet/ace oo ,,M,,&,t-"/’*“‘ ;f‘w

02636 o.06% 163
LTy 02590 3.
o testt o223 6.55
‘ 63899 o @asaa k.19

o Yuu utlﬁttl 9u¢taav:u i ?altt xii VERE sERIYED
raon TasLe Vt!t AND PRESERYED t& vnt annt uilﬂtﬁ aa Tan;z xt.
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Frow A svuey ir f&t NS YIBVAL !&iﬁhtli‘nﬂlh "
TAsLE VI Anp Vli!, 1 18 READILY alntavtt Tl&? w:vnta vu:
| SAWE rEC® RATE, u:vu viu sEER reEs nawvnirr;ﬁn a:a&rar&xv
BONBYANY ratu one ctnn:nvxn e Ax;vntu, vut amﬁauot CONCEN-
TRAT I ON or it VAPSR DIFFERS TRON ONE RVM TO ;uuvutn. vu:
BEER FEED RECORNER CHARTS AND THE tvt&u rtnu u:c&sh:n cHARTS
INDEEATED CONBYANY VALUES oFf rttu RATE AND srt&n FLOVW AT THE
 RESPECTIVE CONTROL POINTS. T@t RUNS NADE ﬂ}t# THE BEER STILL
VSING FLASNER COSKER i?tfﬁ,‘?ttgg’V1§5 ua@fﬁgftussxsi, ™e
_ STEAN FLOW RATE zcu;w'xiw :t‘u&iuys:& oR CONTROLLED. ANY
CHAGE (N COCKER OPERAYION OF REABGNABLE naausrdut CoULD BE
EZPECTED TO REFLECT IN THE artnav:on or ™F nt:u STt An: o
_ PEBSIBLY ACCOUNT FOR FLUCTUATIONS IN TAEK ALCOMOL CONCENTRAYION.



| OF THE SISTILLATES TABVLATES IN TASLE VII1. THE SNLY PLAVS--

IBLE CONELUBTON THAT WAY BE ONAWM FRON THESE SBSERVATIONS 18

THAY STEABY FLOW SONBITIONS B8 NOT EXISY N THE SPIRITS HTER
STILL. 1T 1N ALSG RECOANITED THAT ALTHOWEN THE FECO RATE T8

| THE STIAL, SYEAN FAOW RATE, AND VACWUN AT THE TP OF THE STILL
| ARE couYROLLED WiTHIN THE ACCRALY OF COMNENGIAL CONTROLAERS,

S NeTHINA 1S s m' ™e zwwnvmm e ﬂw 1NDIVIDNAL SPRATYS,

CYNE PATYERN S SISTRISHTION OF A nﬂ;mw PLUSSLS SPRAY, THE
CEONBITION OF THE WeSD GRIDS, TNE EFPEGTIVE BISTAISUTION oF
THE DEER SVER AND TNRSWEW YNE WOBD SAINS, WNAT amw, w
ANY, EXISTS, AN GTHER FASTORS WHIEH WAYE BEEN SVEN-LSOKED
YT WHICH NAY BEAR QWAL VELGNT YO 02 SREATER WEISNT THAN
AT 18 BREANSE OF THIB WNSTEADY FLOW STATE WHISK
CEFIMITEALY EXIBTE WITHIN YK STILL THAY LITTAE CORRELATION
OF THE BATA 13 PESHISLE. THE RESVATE SRTAINED FRON BANPLING
Buns He.31 Tumewen Me.57 sREeswE® 1% TABLE Vi1 vEwe w o
CONEXNTYRATE. MITRIN & MARROMER m;u THAR B8 ] m‘i THRONEN
30, Wit YNE EXSEPYION W7 RUNS i‘t THRGVAN O WABE VITH A FEXD
 mave or 160 MM&«; THE SOLIPS LesE PER 100 MLS OF BINTILLAYE
 mANSES ABOVT THE WEAN VALVE @7 a«rfﬂ& oRAN, ANB mtw roves
PER FROB-BALLON wmmmm ALnn, m Tamx Xi1, Ex-
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Cor BOLIBS LB PER m " o nmu.mw TH THE YAPOR YELORITY

BECATASES WiTH **Wﬁﬂ OF FEED BAYE AND VITHIN YNE FEER RATK
nreion oF 110 vo 130 aLS PER MINUTE THIS RATI® 18 VITHIN THE
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C THE SOLIDS PRESENT (N YHE SPIRITS BEER SYILL VAPORS
tﬂﬂﬂ' or rint ?&t’ﬁﬁ&t* FRen Mﬂ‘!ﬁ-&it l!‘ln‘ m M#‘Nﬂstﬁ

ARE 39 FiNE m’l‘ ﬁﬂ.’l A #”?%” w mm: 30&*!‘ ﬂ!’ U! ﬁtﬂ%‘!‘i
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CTHAT THE GNLY SFFECTIVE NETHOD OF RENOVINS THE ENTRAINED SOLIDS
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PACKING AY THE TOP OF YHE coLvmn, FIOVSE 2, TWO SR PORSISLY
YNAEE CONVENTIONAL TWNNEL-CAP 68 BVEBLE €A PLATES TO VASH
THE BOLIDS FROR THE RiSINS VAPORS. THE INSTALLATION OF TNREE
LISUID SEALED FLATES WOULS, AT THT NOBT, INCREASE THE BI7PER~
ENTIAL ASASSS THE COLVAR SIX TO EIONT INGNES OF VATER O% ABOVY
CLEYEN MILLINETESS or MERGVAY. TNE RFFEGYIVENESS OF THE KXY~
CING FOUR LAYERS OF GRIBS WITH TNE YOP WATER SPEAY 18 PRACTICALLY
BESLIGIBAE. A CLeaR ;rimwiu Y TRE YOP $RID SECTION nt;;
YEALES THAT A MAJOR PORTION #F THE SRIS AREA WAS PARTIALLY
PLUSSED WITH SONE ﬁuﬂma ﬁmwtuf PLUNSES WiTH ‘Mi”w -

C AT 1S ALKS BELITYVED THAY THE BERR FEES IMLEY I s,cw |
 YRD Y86 Lok w ™ YoP 7 TR STHLL. Y. ﬁtn&uuwh»
URE 2, REVEALS THAY YUE SPRAYING §F THE BEER INY® A FINE STASAN
TORETHER WITH REASONABLY NISH VAPOR VELOCITY #F TAK Misine
VAPORE PRODVEES TNT ISNERTNY SOLISS CNYRAINWENT L89S, TNE
OF PACKING CONSINTING OF TWR SECTIONS WITH AN INTERNEDIAYE
FREK BPALE 1% " %ﬂ W W e ﬁtﬂ“ wm;xmr, ?ﬂt
WASR PLATE NETHOS 18 PETTERRES TO THE mummﬁmu . NETHOD
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M’ﬂsh EE 5 | S o
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. COBRING, THIS RESWLY NAY INSIEATE VHAY {n; ™we A0.A.C,




DIASTASE-ACID NYBROLYSI® NETNSD 18 INCONPLETE, (B) THE tne
 STANYANEOWS FLASH AFTER PRESIVRT COOKING IS (NSTRUNENTAL (N
THE LIBERATION oF urmv STAREN mmm.n, n {ﬁ) THE FLASH
'nxmm COSKING PRUCESS DECONPOSES THE GRAIN DURING COORING

Y6 PRODUCE SENC ALBENYIES R STHER uﬂnmu tAPABLE o7 BE- [
. sweIns FENLING'S SOLVTIGNS.

1T wAS DEEISEN YHAY THE mr a*"‘wmt AND mmm.t
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