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PREFACE 

This thesis oonoerna the use of intrered energy as a quick 

method of drying aoil a plea. 

The construction of in infrared oven, the collection of the 

data and the analysing and evaluating of the data could not have 

been oompleted without the help received from members of the atatf 

of tile Agrici-1ltural Engineering Department. the Statiatics Depart-

ent. and the Soils Depa.rtment of Oklahoma A & K College. Stillwater, 

Oklahoma. 

The author ldshes to especially express his appreoiation for 

the time, facilities and consideration given by E. lf. Schroeder. 

Professor and head, Department of Agricultural Engineering, Oklahoma 

A & M College for directing the graduate studies or the author. 

The author is also grateful -tto Profeaaora Frank R. Crow., James 

E. Garton and George honey tor suggesting the probl m and 

directing the progress mad•• Dr. Robert Reed for making the organic 

J!l&tter an�lysis of the soil. and • Clyde Skooh for aasistanoe 

in construction of the infrared oven. 
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Df&ODUC!lOB 

A-.& the· 11aQJ' taolora that an uo....ry in o:rur to inwlllpnt:ly 

pl'&fiti• 1.rrigat1on. la a knowle4ge of' the OOl"NOt -ts... of applloatiou 

.r irrigation •tu whioh i i"t••lt nquirea • k:nowledp- ot the nt 

·of •ia:ture preaent 1D a aoil at ·llllf pa.rti01lar time., Several th-o4a 

haft b..-n tri-4 t nly ene ..... to giYe taonai•tent re1Ult4. 1:bat 

IIUh.oi i• oolleoting Nmple• t the coil-.� tMa. a.cl ••wrmining 

tu. UIO!lln.t. o.f w.t.r p-Nellt lD the aoll •aapl•• on a dJ'7 weight b•ai•. 

nth 'ti. lzloreulng muabel' o'l' aona C01Ding undet" 1rr1p.tion. the 

prope •• of •tel' 1• httOOM1ng more. and aor• illportant. Irrigat1on 

•t.er •houlcl be applied to the land only when n .. cl.a yet before the oropa

1-gin to •bow .-.ny •igu: 0£ •ter ietloienoy. On ao• hot dry •t.Dlllliir d&)"lt .. 

it a poaaibb that the wat•r lo&a du• to naporation from both the plant 

&D.d � aoil ooulcl l"eclu• .-o1l •1•tur• OOlltent 'boll a relat1nl:y high 

po1- to OJ' mar the wi.1t1Q& po1nt lf'ithln 2' hwn. Da7 to 4q teata 

are often MOeaaary tit •OCNl'ately detwmine the aoil ao1atalre content. 

X..le4ge of tu eorn� .,..nt t' aoll molatun pn•nt. almoat i:utan

taneoa•ly, 1n t,.. •oil ia .,,_,. .... nttal to tho .. "lntelllg•ntly" praotioi 

Mi•ture •ulct bt, et...rainecl 1B one hOUJI' r«ther' than the M hour• N

qulncl with a ocmwntional • ..,.. 

&ngf__. t.111141.ng l"O&d•• cla11 r U)" ••rth atftci:urea lrhtu .. c,,om

pa.01:lon o • M!'tain 44tgne 1a haind., control the pe_re&nt or eo11 

aoistare la� t111 •ter.lal o tain � opt1BJa oompa tlon., !lie .. 

mg1JMM:ra neecl a •thod that will pend t determining the &oil mo1•1aa.n 

•llllost illNdiately. 1'he lntJrared •oil oven 1'ill t'lilltill thia ZMte4.
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Much work has been done in trying to shorten the time required to 

determine the percent of moisture of a soil. But nearly all the reported 

etudies were made on the possibilities of eliminating the drying time 

rather than to shorten it. 

Recent tests, with an experimental infrared oven (15) tend to show 

that the infrared oven can possibly fulfill the ever increasing desire 

for a method that is relatively simple, fast, �nd accurate in driving 

off the moisture. i th the normal soil drying procedure, at least 24 

hours is required to determine the moiciure .::ontent of a particular soil. 

However, with the in£rared oven, soil samples can be collected and the 

moisture percent can be determined within one hour. 

ith the infrared oven (Figur0 l) it is possible to dry sixteen of 

the standard sixteen ounce cans in one hour or as many as 128 in 8 hours. 

which makes it adaptable to both small and large scale use. The stand

ard oven used in this study (Figure 2) ., which ,; s a large laboratory 

size, has a capacity of about 60 of the same size oans. When based on 

a 24 hour period of time ., the infrared oven has about t\"!O times the capa

city of the large standard oven used in this study. 

Previous tests by ok (15) tended to indicate that when soil samples 

were dried with the infrared oven, �ither some of the water of crystalli

sation we.a evaporated, or the organic matter of the soil was oxidized, 

or both ocoured. The infrared oven dried the soil drier than the con

ventional oven. 

Millar ad Turk (18) indicate that plants try to adjust their daily 

intake of water from the soil and thoir daily loss through transpiration, 

and evaporation to the amount of water available to them. In other words 

they use more water when the land is at maximum field capacity than when 

the moisture conte tis just below field capacity. 

• 



eir (21) shl>WS th t r 11 i• at field capacity. w1 
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dl'ying t of t soil the 1 ts• pro of drawin up 

t; • l"GOte 1" pla that 1 t ou . pora ion. 

uu,..u.i..a. i on•aingly di!'fi lt. 1bia dift1eulty 

will in« aaa unti 1 th •te:r :n' t into the r� .,_ 1• egati • 

aiuin wilting. th gh the t rce t 

to draw the • r into tl r ts an tore • t at tend to h!>ld it 
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BASIC CO CF.P 

A� of the 81¢ oonoe 

SOIL WA 

y gravity or zon or Ul" tion 

is equal to a t � to of the pore • (b) pillery teJt

1 t t water held ga1 at the f'orcee of avity in the 10 of eration. 

and (e) hygroaoopi -.tar is t & water t t 1a de u extremely 

thin ti on soil parttcl • en partlolea aro xposed to water 

Tapor. Tho latter ie not fl'ailabl u pl t ter :use it 1 hold 

ao t gbtly that it 

FIELD JI'.> IS 1'tJR 

o pl tely driven off' only with he t. 

�CI ff (1a1U�un fi ld eapaei ty) is the AlllU • ..i.u..:111 

nt of nte-r that oan 

rd1J.Jal'1 �ield oond1tio s. 

held. net t for�s or avi ty um r 

WILT ................ 11111 moisture contents or the 

soil t wh1 the pla ta per'Dll:iently lt ae or insufficient avail• 

abl water. 131'1 a atatea that th w!l ting coeffioient tor any one soil 

1• about t e • 

AVAILABL 

for at any pl.ant. 

n LDI?iG CAP CITY of tho a-oil Z"Ofera to ount or

B20 soil can 1d betwen £:teld Dnieture capacity. and tho wilting oo

t'fici nt. 11t1ng f plants o r- on the rate of transpi tion 

1nth 

a 1lity of the ao11 to supply wat r. ei-r (20) ahowa that 

aorption e. plant tinoualy exorts a at 

on water urrounding 1 ts ntir r ot system. He alao • 

pilli 

ttu\t th.e si ve t ree of t dry oil for the film ter y beCOt:le 

aa high as 25.,000 a 

a ao:rptive tor 

•• ld b much greater than 

ot the roo ... of o t plants whi i near 15 
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« sph · s. In such a cae • th dry soil uld tend to pull out t 

th pl t any or all of the ter ther in, thus cauaing wilt in an 

even ally the co plete loss oft e plant. It is 1ndi t•d t t thi 

pull on plant ter ia increaaed eo, t oportional with any 

ere in the iature r the oi 1 urroundi g th root aya • 

W•t•r is held in the soil 1zy o 

(a) absor tive forcea 'Whi.ob hold ter tilme around soil part1cl s. 

6 

(b) capillary toroee which accounts for in pore spac a and inter-

eticee i aoil o •• and () e.baorptiv f'oroe or ted by or anic ttel"

and <»lloida.l teriala in so.ila. 

OCEWRE or DE 

about 105 d gx-eea Centigrade until it 

ISTURE is to 

oven at eonst t te perature of 

to loose 

{tbia will uaually take a t 24 h ra) and then re i it. Tb. 

fr the aoil. l'he oqu tion y b wr1 tten u; 

par t or aoil moi tur• • lOO{X-Y) 
(d ight baai ) y 

X i the net 1RJ1 t or s mpl b fore puttin in oTen 

re Y 1 th JlGt ight of a ple after 24 hrs. in th e>T«n 
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TBIOB.Y OF XlfflUllD RATS 

Andert (a) *'°"' that. infhr.a ffY• .,.. the ny• or the eleot?to

-�io aptetrua with •w lengtu ot x 1ol to ,.a x 10• � 

oi- 8 X 10·6 _. -i.l X 1r 

c. •• !uM ...,_ llft on iu ha& Ade •jala

mg th• 'i'S..S.bla, tlgll• � ot the eteotro-.apnle aptftl'Ull• B..twMn 

,.ooo angatroiu c4 ao.ooo agnrou tti. 1.nb'•ed beat 1up le aoat 

ettioie.� 

'riaible UgJit r�• plua ._. 1 portat additional d:l.anoteriat1oa. 

s_. r ti. .. addttioml oharaotwi.tio.J ar what mak infrared

CIIIJ'tQ' ••in le •• a aour• ot i..t tor • •oil• Oftn• !he aon import

-' ttt tu• are, (•) � pmetntlng ald.lit.y or theM ni:•. which u

bf.&b ft'll:O. 1n ,o11a, (�) tu alll. ltty ot the rqa to pan through olean 

gla•• or at tree alr without bnting th4J glan or the air'J &ad (o) 

• taot that th9 rate or •DWQ t.nn•ter &oa the intrared l•p to the

aoil u OOl'l� • 1be ""4 ot temperature abanp tbrougbwt an intrend 

ld al•o • eonstant ex•p tor the cooli etteota 

or tu radiant mc1 OOJlft ift beu tranater ·� trom the ob-jeet hag 
b..W. 111 th. i.he oo.DTentlon&l crnn. th4t rate or emrgy tnna-t.r anil 'tlMt 

n.te ot teaperatur• Clbange or the Mjeot 1ng heat.cl ia a tunotlon of 

the cllttennoe 1n the tempel'a re• ot the obj•ct ing heated and the 

aouroe ot heat. !he ri•.tng mnfttlon ourND.t. clo not outruct the ln

tr'al'N ra.y,,,,_ they only' oool ott th object after it bu a sorbad the rays 

other ahantagea ot intn.red heating are., (•) i't i• 

' 

inetatDAtoua and ( ) 

!'&Jll• 



And&r&on and Mieholas {1) reptJrt that tempera'.ru:tes, ae high as 1230 

,degrees Fahremiei t were reeorded with.in a few minutes after one 300 vm.tt 

im"'rared heat la.mp was exposed to litter at a distance of one inch .. 

8 



VIEW OF LITERATURE 

ING SOIL !STORE. 1th the tand rd soil drying prooedur••

it 1 sary to get the a pl hot nough to vaporise the oil water 

t not so hot that th eoil l cul s will be broken d01fll. ater vapo

rizes t about 100 degre 8 Centigrade 'Wh re a so ot the aoil mol ct.1lea 

re likely to be broken doll?l. if the temperature ex eds 110 degree 

Centi ade. Theref'ore, a te perature of bout 105 eea Centigrade 

is u ed for drying soil s plea. At this temper ture 1 t will ta.k fr 

two to eight hours for the entir il ample to reach the temperature 

of the oven or tb.e temperature f poration. Another ten to twenty 

hour ar neede to co pletely vapori&e all of the soil oieture in the 

s ple. 

Variou att pts have bffn • to reduce th time and labor ot 

pling, weighing, dry-lng and reweighing the soil when determining th 

soil iature· contents. So of the method of dete ning the percent 

of oieture mention d by B :ver (3), Frevert (10) ., and Goodman (ll) 

are the use of various electric 1 re istors. tensiometera, and other 

thoda of suring /or calculating the he t evolved or the ch mical 

change wh n oel"tain oh oe.ls are dd d to the soil a ple. Yet 6 with 

ea or thee• method•• there re o y varl blea to be co ider d 

that 1t 1a difficult to predict xactly the r 1ulta under the various 

conditions normally encountered with th numerous soils. 

G.l::-Jrrum P.pproached the problem of shortening the drying ti.me and 

hia report ahond every in resting results with the use or t in-

f'rare l P• Although hia apparatus could only d one t!I ple at a 

ti • he indicated that •oil a ple could be dried in leas than 45 
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minutes with th us · of Wrared r•¥B• However_ he e no r port on 

the f'fe<Jt of the d pth of th soil to be dried or the te perature 

of the soil sa :p1ee while drying. 

ok �eported that 'When soils plea wer dried by over exposing 

to inf'ro.red rays d were then ir:nnediately tr sfe1.•red into the stand• 

a:rd soils oven, they would gain weight even though the standard soil 

oven w s at the opor11ting te perature when the soil a ple.s were in-

serted nd remained t that porature until the samples were removed. 

:1.0 

Wei1' aays that there are two essenti 1 differences between clays 

and aand. 1'hey are a (a.) claye originates through chemical cti n in 

roe weathering; (b) olc.ys constitute the c0lloid l materials in soils. 

Baver shows the ehe ieal anaylysis of olay soil usually shaw SiOzAl20.3 

and H:O in some form or a hydroxyl., It is believed that the infr red 

rays �ay drive off some of the hydroxyl ter of these h roxides. 

lack reported that fue depth of soil samples in the o.an has some 

effect on the length of dr,ying time for some eoils. Re, noted that the 

infr�red rays would dry the soils aample drier than the etand rd aoila 

oven.. He- ade no investigation as to tbe effect that the exposure to 

infrared rays had on the organic mattP.i· oontenta of the oil s plea. 

QUANTITY AND DISTRIBUTION OF ORGANIC SOILS. llar and 

Tul"k say that org•nic matter makes up e. very a all traction of the total 

weight ot mineral soils. The quantity of organic tter ranges fr a 

traction of 1 peroent tor very OJ' aoila to about 12 percent tc:r prairie 

soil.a. Sand and aan.dy loam {lighter aoils) are u ually lo11er in organio 

tter than clays and clay lo (hea.Tier soils). 

QUICK DRYING OVENS. Recently the infrared oven haa be com incre&

•ingly or useful throughout industry s drier. They a.re used for 

drying wat r, patnta. solvents on ehinery, woodwork,. fabric, 

d a 
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pap r and e rth produe • Som large hot l in · • Y. u infr'a.red oven 

tor cooking Illt)al . 

Egeler (7) listed ix: a vantages of the infrnred oven. They y 

b a ed u� ui 

1. Imniedi :tie h t

2. Efficient use or nergy

3. aptability to variou us s

4.. Higher cpality o product 

s. Effioi nt ap a saver

6. or simple equipment, inst llation., and 1ntene:nce 

He also tatea that for gr ter oven efficiency,., the oven houlcl have 

double walled insulating enclosures with the inside wall poli h d. The 

ovens he referred to were being used r r dehydrati ng. 

ll 

Amryl (2) at tea th t studies ad in th ola y-brick industry have 

hown that if 1 in&tion of air ia pr Tented. il" move ent around t e 

elay products being dried ilill spe d the drying e. shorten the time 

r quir d in the oven. These studies had no re.fereneee to an oven he ted 

by infrared 1 pa. 

Broughton. and Gill (7) state th t with a new fiber lass super-

heater. pl"Obably heated by inf'rared r ys, maximum temperature or 700 

degr ea ahrenheit oan be obtain d with a wide range of either voltage. 

phase., or frequency in an oven with t;ro open ends. A 11 volu e ot 

low pnuisur • clean air was continually pas ed through this oven llhich 

waa us primarily for drying .fabrics. The e author stat that with 

thia oven. the c:wen t pera.ture wa vir�ally independ�nt of the xter

nal conditions a in contrast to th ffeats of the e:x:t.rnal conditions 

of the no al own with door wh n th door is pen d o entarily. 
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The Eleotiral Vforld ( 8) reports that a Detroit tractor :ma:nufaoturer, · 

uses. a. controlled eleotrio infrared even v:lith a continuous volume of 

high velocity air passing through it to hea,d variot�.s tract;or parts t.o 

the temperature of' the bod.ling point of wa,ter within ·twenty seconds. 

This oven had both ends open. 

Mertz ( 17) reports nperfeot:� results from a versatile infrared 

oven. The oven is made in three banks of 12 heater un.its per bt,i,nk. the 

shape of the oven oan be changed as needed. The dryir.g cycle oan also 

be changed and ea.oh bank has individual temperature control. Mo refer

ence was made here of the air flew •• 

Factory Management and Maintenance (9) reports that Echvin !,. 

Weigand Co.� has placed on market :rad ia.nt heat i:ng pa:r1cls that may be 

"stacked like buildings blooks" and are electrically connected by jumpers. 

'l'he temperature of the oven can be varied from O to 700 degrees Fah:ren• 

heit. The hen.ting elements and re-flEHrbors a.re removable and tho shape 

is va;:-it:i.ble. 



le cat-
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I:t:t. N."tfor to aocotmlotfa.to 16 stanuard siriaen ounce soil aa.mpla cans. 

the sqmire infra.red oven shelf' and floor was mo.de 18 in. on a side. !l'he 

walls a.;:1d bottom of the oven were all made of three-sixteenth lnehas 

asbestos sheets.. Thv top of the oven was made oi' 3/4 ind:1 plywood pan.al. 

SL">C 260 watt; lf.1.rr4PS were placed i:2 the tap or the r..r'.ren. Five were 

spQaed 72 dag;reo-s r,:,pti.rt o$ntered' t1n. the c:trcu:m.f'erence of a 12 inch dia ... 

moter cirele.. Th.a sixth lam1} was pb.ced a.t .,,he center oi.., the 12 ineh 

circle (Flgur& S). Two sheets of' tho thre0-sixteenth inch asbaetos 3 

ea.oh covered with e. sheet of aluminum :foil served aa reflectors for the 

t,jp (~"igure 4).. One of' the reflectors was located et the base of' the 

l~.mpu and the other one was about 3 1/2 iu.ohes lower. lo·hh reflectors 

were supported by the lamps. Th.a top ,m.s independently su.ppo1"'l;ed by 

three lees th.nt i-ested on and were fastened to a. boe.rd on which tho oven 

1,,mnld s·band (Fi&,ures 4 £[!, 5). Xhe top then could be moved up and dol'm 

ou the leGs• Tt-J.s e.rrfll'lgement of' tho -top was tuied t.o adjust the hei&ht 

of the lan1ps al.':iove the shalt' of the o".ron. 'i'he. moat uni fomly high. 

tempa1 .. s.ture • f oimd. in e. previous s·budy 'by IJaok, w-a.s obtained by 

ing the la.ru:ps about 12 inches abotro the shelf on 't11hich sti:aples v-;ere 

plaoed. ".i.'he ehelf 'Wll.S ma.de of hardware cloth ,o..'i:.h .Eiall loops to r-aise 

it a.hout l inch above the bottom of· the own.. 'l'h.e ove:n door was hinged 

at the bottom and 'Wtl.$ made or sheet me-t;a.l covered on the inside with 

a. sheet of asbestos ar.td Q sheet of alumiil'.1m foil.. Six 3/4 ineh hol®s 

were drilled through th.a floor to parm:i.:t 8dequa.te oven ventilation. 

the ce-ntar i:ni'ra~od lamp in 'tha top {Fig,ur-e S} 'W8.6 oouneoted 

directly to th• main .switoh on the oven. ~10 other five lamps 1Mere 
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Figure 3--'l'he oven top� underside showing th&

arnn6ement of the six 1 p 

16 
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Figure 4--The oven top fi stened to the three legs. 
a-101.fflr retleotor; b-upper reflectors

c-ba.ae panel

17 

IL 
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igur 5-T OTet\ top, 4 ba l. 
a• n awi tch; b-lower r i'l otor 
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individually controlled. 'l'he sixth swltch -was ueed aa ·the main switch 

to control all cur.rent to the oven, ni$ six lempG ftre .mounted in 

poroelin sockets whicll were :fastened to the top.� whioh ,ms. a pl�od 

panel,. (3/411
· x aa" x ZS!1) (Figuro 4).. The two retleotora ,at the top 

of the tlV'en kept ·!;he exoeas heat from the eleictrical eockets and ply

wood top. 



sand. $�11 ttl;;li'.10�3!" i •� a l.o$m.. Soil J_ �s � olay loam., S 111 

uum,1'er 4: n.a a lo""-m• Soil 'mll·mht;ll" 5 ��6 lil. clay. $:)il nwr1b."1" 6 wa• a 

!Sa®., Sail �ber· .� •� a Il;drl;;tJl:!'e of sol'!$,. t1I1ltiber l, 4- anti 5,. 

Soil ntnnh•'l" 4 was ob.�.1n10 in. Ja.�mon cOw..tnty, Oklahoma..·· 11ie i:tth.�r fo.tt:r 

s(>il$,.. 1. 2:. 6 ar1d e 'ffi}'3re o.�i:n&a at var:i..ous lo�at.iQ?l:S in :Payn& '(.}oiutty',. 

tikl-hotr&,. 

m.ov,s tM1y fl,l"e!,e�n -1:11a.ttor llllltl insu!"� unU'or1;1;i\1f•, Ii tr,tal of thirty tripli• 

ea� �ts 1tcn-:e \lied fol!' thl$ �tudy* fiv,e tl"iplioo:te t�•ta being � .f»1 

·M,ch soil t:yp•• ea¢b test at � different tim:1.f!tuJ"e leql. . Water as a<'ided

to t� u,oil to obtain th& d!fte,rent 1;;,oi.�ul"e l$v$l•• � exact ra.•$Utli"S ...

:rr.i6nts were ma.de o.£ th.$ ntlill;t' whbn itt was acldect.

Tlie .foll.wing proeeduro a.a. i1sod f:tlf' oo.eli !f3i: tt1i;rty te�ts., 

�1'!.M r;f thG etanditrd lo minee soil s�mple '"'Q.ti.S m th t,hf.)ir r�BJlEileti� 

lid:itf were -wet�ed .oo balane�• ( i'lf1;la-e tt) Dl'l.as :fill�d with 100.0!J grm\l.$ 

of moi3ture la,d�n S'Oil t.hat � ·i,eEm l':ttn tlu-'OU�h t�..e �ml split:t1.J::r. 

!fine o:f tl:iecse oan(l and lid$ _,.e !ue,rted into the infNtred t)Veu (Fti;trre

l.J lli'l:d expO$lJ« to the. inf?ru-\1.:d ray•,. :fbe �ini:nr; tn:re.e om.tfl ai lid.is 

wertl ms,e.X'ted. into the e�da:rd l?'V!l'iia.. :!!Jefore i.nsa:t•ting ;,.tie &a!.W;pl� C1,1;l"lS

1 

ea.."l.1*-. i\fter thirty 'iltinHtea ox' �posure>.;t with.l)ut off tlie inf,rm�ea: 

laHaps-. titl"e� ea.Irtpl,a,LJ wet'e :rud�mly tak:&1 :f-rr,:m tb.e im'l"ttt:'ed @cVen .. 

'ffll& thecn owered with ita lid., and �ll� to, ¢ool ·oo a. tem.peratu!We '.\ow 

enot1�b. 'r.o perm!'h handling,,. ttnd then lfevte:1tf$'ted. After euty n1inutu 01• 

e:nposure ,. another· three m11plas W&l!'fa w1;11domly taken .from the int:r&"a:d,,r 

aa 



21 

covered. and reweigl1ed after they too had cooled;., After ninety minutes 

of exposure to the infra.rad lamps the remaining three samples w&re taken 

from ti.'le inf'r-ared oven. covered, nnd reweiP,�'hea in the sMJ.e manner., Arter 

t'Wenty-tour hours, the three samples i:u the standard soils oven. were 

tt\ken i\"'om the oven covered, oooled a.nd weighed in ·tlle · sa.me nu:ui."le-r as 

those from tb.e in:f'rai•ed oven . 
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Figura 6--B lanoe u d in thia tudy 



of rrvons dr:llJ1g thf� Gt,il Sf?J:�� :j lt3 S- drier tl�e () .. the 

th,.a "treat1il�r1.te oi' :i.;::i.n�Rrad O'\TG?:l Ql�B ' tl1c 30 ·treat-

23 

) 

tho entire loss 



SOIL l 

Pt1r C0rrt tJ·.r: !Ioigture R0:u10V\:)d d .. v; .• b. 
Moistu:ee 

Level 

-----------�-------------·---

Infrared ovm1 (;:;i:l.nutes) 
30 60 90 

1 

4 

5 

2.8 
2.9 
3.2 

10.s
n.o

ll�l 

n.? 

l)..9 
12.1 

14.4 
14.7 
14.'7 

23.6 
24.3 

*per ce;1.t of Si\,'.1c1 07
per cen.t of ail t--·· :t:1;
�poi" cox.rt ot clfljf_�!

"" '"'
v.t..1 

5.1

11. 11 

11.·4
11.8

l •t O 
�--. t.l 

12.1 
12.4 

1.5.-0 
15.0 
15.0 

211.0 
,24.S 
2t5.G 

2.9 
3.1 
3.1 

11.1 
11.5 
11.6 

11.9 
12.0 
12.5 

14.0 
15.0 
15.-2 

24.6 
24.3 
2,1.9· 

2.2 
2.2 
2.2 

10 .. 2 

10.3 

10.s

11.0 
11.2 
ll. \;>

1z.e 

13.9 
13.9 

2:3.0 
23 •. 5 
2-4:. 7

TJ:JJLE I 

'T' '. v:: in Chren 
---.·--------------~---- -- " __, 11: Sta:Gdara 

----------~-·- .• 

Gvc,,1 
24, hours -------------·---~·------·'"'-·-·--·----



TABli15 II 

SOIL NO 2 SOIL TYPE l0$l!l *
----

The peroent or aoil moisture removed b'".f the inf'rw:"ed oven with 

hours. 

Moisture 
Level 

. 1 

:I:utl."a.red 

$0 

:Ll.4 

1i�a 
11.s

14�4 
14.7 
14.9 

1·1.1 
1a.1 
18�4 

2S.5 
23.'/ 
24.0 

.21.2 
2·1.s 

29.0 

41Cper eent of sand . 59 
pet' cent 0£ a:tlt- ··· !5'! 
per cont of clay lO� 

Time · in twen 
Ste.ndsrd· 

e>ven (minutes)- Oven 
60. 90 24 hour a

12.s 15.0 9.6 
1s.o 13.2 9.9 

1a.1 13.2 9 .. 9 

15.2 15.4 12.3 
is.a l5,.5 12.3 
15.7 lJ3 •. 5 12.4 

18 •. 0 1a., 15.3 
18'.7 19 .. 4 16.0 
19 .• l 19.4 16.2 

24.6 24.6 21.a
25.7 24.1 21.9
2a.o 26.,l 22-.5 

29.4 2.7.7 26.S
2S.G 29.3 26.7
29.6 30.5 27 ., 4

25 

30'" 60,. and 90 minutes of ttxposure and by the ata.ndici.rd oveu after 24 

----w;,--.,---

·----·----~-----

2 



$OIL HO 3 .$OIL Tm clay loam *

The percent 0£ soil moisture removed by the inf.re.red oven with 

30• 60., and 90 minute$ of e:r;:po.sura and by the stande.rd oven after 24 

hours. 

Per Cent of Moisture Removed d. w. b.-.. 
:M.Gisture 

Level 

1 

5 

Infrared 
so 

9.9 
10.0 

10.1 

.13.8 
13 •. 9. 

· 14.1

.. •'., 15.0 
15,.l 
15.5 

18.0 

1.a.1 

is.a 

22.1 
22�1 
zs.:3. 

*per cent of snnd 44
per eent ot silt 32
per eent of elay 24

fl.me in Oven 
$'.taridard 

oven (minute.s) Oven 
&O 90 24 hours

10 •. 0 9.9 s.s

10.3 10 • .s 8 .• 4 
10.3 10.5 a .. 4. 

14.3 .14.S 12.5 
14,5 14.6 12�5 
14,.5 14.6 12�5 

14.9 15.l lS.5 
15.5. 15.6 13.9 

15.6 16.0 14.S

1a.a l"T .9 16 .• 1 
18.3 18 .• 4 16.4 
1s.·3 18.6 lth'l 

25.6 23 .. '7 21.2 
a3.a 23.9 21.a
24.6 24.s 21 .• s

26 

TABLE III. -----

-.---



TABLE IV 

'l'he percent of' soil moisture l"emoved by th(J infrared oven vrith 

30, 60 ., and 90 minutes of' e:x:posure and by the· standard oven after 24 

hours. 

Moisture 

Level 

1 

2 

4 

5 

Infrared 

30 

17.2 

17.5 

17 .. 7 

18.6 

18.9 
19.2 

21.3 

21.4 

21.5 

21.9 

23.7 

24.8 

22.3 

26.3 

27.l

*par cent or sar1d 43 
per cent of' silt 38 
pe:r ce:at of' clay ---rr

oven 
60 

13 .• 2 
18.4 

18.6 

19.5 

19.'7 
21.3 

21.6 
21.8 

22.0 

2'6.2 

26.3 

26 .. 4 

27.7 
27.7 

27.7 

Time in Otren 
Standard 

(minutes) Oveu 
90 24 hours 

18 .. 2 15.8 

18.6 16.2 
20.0 16.8 

18.8 11.0 
18.8 17.6 
19.o 17.9 

21.8 19.4 
22.1 19.5 
22.2 19.6 

'26 .. 3 23.6 

26.5 24.0 

26.,5 24.0 

27.5 24.l
27.7 25.2

28.3 26.2

27 

SOIL ?IO 4 

Per Ce1lt or Moisture Removed d. w. b. 

---------~-. -------------.------



•f.ABLB y 

son. Bo_,_ .. _son nPB aJAy.

fhe: �cent ot aoil JW)is'bure removed by tb.9 .tnb-a.rod ov..»n W'1 th 

10., •• and 90 mimt.1 0:f •xpoaure Md by "the standard oven art&l"' 14 

Moisture
�1-

30 

22.e
21.2
23.3.

z,.1 

24.S

26.8

26.l.
26.l
21.1.

ae.o 

:2s.1 
z9.3 

24.'l· 
,,.o· 

2e.a 

fime in Oven 

mt\'a:r ed. own .(mlnutes) . 
60 90 

· 22.a.
1s.,
24�1

28 .. 3
aa.i
as .• ,

as.a 

#9.,8' 
2!);.� 

29.:4 
ao.l. . · 3l •. 4

29,.,6 
ao�·o· 
30.:3 

aa.s 

21.1 
24:.8 

· 28.5
aa.e
29.t

29.l
29.4
29.4

2s.s 
10.1 
30.9 

10.1 

JO.l 
·S0,2

·s&marlt
Ov•n 

24 hou?'S 

'2:2.4 
at., 
.az.o 

iO� 
u.s
2,.1 

26.7' 
21.,6 
28.4 

27,.5 
2a,.o 

· 2s.&

· ae.o.
aa.1
2a.4

--

:a. 
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·mtS· vx

. SOIL 10 6 son. !¥11'E ftSJad 
--�-

The. peroer.i.t of: aoil moitrture J?,emoved by the ui&$.1·$d .ovs:n with 

30,. 60., � 90 miwtes o.:f.' expo·sure and by the s�ntlard oven $1.!'b.er 24 

Moisture 
�vel 

lttfr:a:t•ed own {�in�.'tes:} 
so eo ao 

13.4 
13.8' 
14.,2 

l4t.l 
14.2 
14.2 

17,3 
11.1 
11.1 

U.4
20.1
20.a

20 .• 4 
20.1 
a1.-1 

*J.)er c.ent of .s�nd . 87 
per cent of silt '1 

�t< eent of elay: S 

11.3 
13.9 
:t.4.o 

14�4 
14.6 
14.6 

1a.o 
1a.1 
18.4 

20.0 
.21 .• 1 
11.1. 

20.a
21.0
21.3

14.5 
15.l
15.6

l�.9 
· is.o

l.5.4

11.s
11.s
ltl.O

20.a
,20.9
21.s

20., 
20.1. 
20.9 

liiiridiard 
,v:eDI 

J4 h&urs, 

12.a
lStl
13.6

1s.2 
14.o
14.2

14.6 
11.0 
11.1 

i9.1 
20.1 
ao.s 

19.1 
·tfl.3
20.1

boura .• 



Oomputatioa of ul!'�, teat of s1glli.fieance 0£ di.ffereneo between. 

block moisture level, method of treatment ud interaetion of' the 

F•Value 
Variate df -� ms Calcula•· 

ted i}& ' JJ 1% 

Total 69 2S€i0,.5l0 

:8loak 
Uouture 4 ;2$4/qc4t)Q, 7.11 .• UO 

** 
Method 9,.:120 5.,040 22,.100 a.64 4-31

Stand ** 

v .. I R l 7.480 1.480 54.200 4.00 ·1,.s1

so v ** 
GJ 

11 .• e:20 69'90 l .l .• 616 l:.616' 4.oa 7.31 

00 v 
a 90 :.1 0 .. 016 0 .. 016 O+llG 4.oa 1.11 

Moisture 12 1.soo 0-.116 0.840 2.00 a.oo

:Method 

:srror 40 5,.540, o.,15s 

X 



eompar,ieon ot tk• 10 •tmJ,te tr�-� ver·•u• the a.'V'eN.gt ot «> �• eo .. 
. . ' · ,  . ' . . . ' . . . . 

minute treaiml.ent _ma:t �"'1:r \l�en 30 ud 60 minutes. :l'k:l.a me•• that 
, ·  . . ' . . . . . . . . ' ,  

417. . .. . ' . 

·n. 4ata in 't�l· nxx. (•,· •lue to.,, lo:am tJpe .• .,11). oomput.4
. · . 

. 
. . . . . , ' ' . . ' ' ' . . ' • 

. 
' • .

me�•- are ••pal"ed 1'1itk eaoh othel"�· $t11l t�er e.a;t,.a:it •h�d �t 

tber«t waa a highly ;slgn;fteal!i.t tlii'ter•11ee 1n the ,:,eault• o'bta.tne.a from 

the int.ra.rtid oven and the -etandard: oven. � orthQgnal breakdown or

the 1Jreat� in. tile intrarei .. oven showed that �r• lffla a bi.gtily ai.¢"" 

fieant 4it.fer11nce between the 30 mimtas treatment .Md th .. t4ffr�� oi' 

the 60 ad :90 mi.nlltlla treatment
:-

l{owever •· no :•iod,ficanoe · •• n.f'lted 

when the eo mimte tnata�nt.aa. c()ll'lpatd with the 9() mi.nu• tnatment 

nc.,r ns, there mtei:ution. Ii ·1• h�• in4toated that,. \!lith. -�- ·1� 1011,,

the i,ntra,:o(IN! nen will tlll"f tt somewhere oetween ao and 60· �nu tee� 

1'«kble ;ex,, {"F". value ff!i�. <tl�Y' 1�am) • ns Mmputed from table, III. 

lt shows a highly _id,?,1ti�t .ditteri,nee between the -1;bocls· 0£ tre«t� 

JllEint.. �- .. -.lao. a high;t.:, 1Jignitieant ditftlrence - 'between thfJ; 

�tment o,f th• ittfra;re4 Gvea a.nd the st,muari oven. · A higb.ly •191ttl• 

� dl.ttce-renQe ae alsa not.a 1'ih$n t1te 30 llliJ:Mte• t,:-eatment as . �ompa,ed 

� tb.e a�age of the 60 ·Md 90 mim�• treatment-. 'When tile &o ml.nut.ea, 

�ea:tment -· oompand with the 90 m1mte, tl"e'41.i1ne11t;; thel"e was no._. 

Aai�ioan.t di.lle.rence in the Mount of moisture removed '.by eithew wea.t ... 

illel1t.. . With. olay loG. type $0·11.. th.$ iutaraotion. appeared ts be cigm.fi .. 

,�t. Yet� it l..a �•i'blt, th.at th.ia may be dtte intirely. or pa:rti.ally. 

to �· tact t,hat the aignificanee between the -30 minute.a treatment ad 
,· 

the •verag-. of _the ;SQ-� 90 minuws treati.ne�t we.• fO high.,. U' indioa.te4 

by the exti-eme.ly high ealcu,lated �F" val�•· 



VHI •. - ti J Rioi Ji _  

----------------------------------------------�---------·--,.,....,..-...--.-.. 

Bloolr 
tbisi.ul."e 

S'hE".nd 
Vs I B 

30 'f 

.Q9; 90
w 

:Vio:tsture 
l 01'.ethod 

1 

l 

1 

12 

40 

1a.010 

15.310 

0.,.0()1 

a .• 51 

l6,.C9 

F - Valt1e 
�,, ...... _.._.._.,_,,_. -·'ii'-111M-�3-iC--

l..i$..!.CU .ta.-. . 
ted 5% 

554,.850 1355.000 

,i,l*' 

31.130 �,s.ooo 2.M 4.s-1

** 

'13.010 1aa.ooo 4.0� r.31

*�

15.,510 37,.000 ,.oa 7.,31 

0.001 o.oos 4.os 'l,.31 

0 .. 200 0.482 2.00 2 •. 66 

,..~--· -· 

-------'- .•• _t ,,..,.,,o ··-·"·-· . ,, •• 1>"1 ___ ' -------

oO V 90 II 

59 
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SOIL BO S . S()lL mE _·· 
1
C�az loam 

Cmn.putat1on IIJf 3F1',. . test of significmloo of diff"f.if1"enee bet'nf.tll 

blook moi�re l$Vel,. ·. method .of treatment. and. interaction of: the 

mois �re level and trea.t:nent. 

F - Value
Vai-iate: df . caieu&= 

1!!11. ' . 

ma 

tecl - 11'

Total 59 'l&!.3,400 

Block 
moi.s.tu�e 4 ll?«i�SOO 294.140 2675.,00 

** 

Method 3S.560 12.a10 116 •. 80 2.a� 4.Sl 

Stand ** 
v. m .8 ·. 36,.100 36.,180 32tl.50 4._.oa 7.,11 

so v� 1fdf, 

1$0� 90 a�:300 a •. 300 20.so 4.:08 ,��1 .. 

60 Va 90 l 0.065 o.,.,-oas o.oo 4-.08 7.;ll 

l:oiawo **
fa!ethod 11 i�mso 0.520 a.oo 2.00 2,.6$ 

Br,ro:o 40 4�420 Oatll.Ct 

1 



fab
l

e X, ('¥' Talue f:or loara) • was oompu� from the data in tahle 

IV. In this table. the .method of t.reatment as hi_g,b.l:y signU"!out. !he

oompartaon o.t t.be .atcdud own and the infra.Nd e-ven app$Ved to· be 

highl1' signifiee.nt,., :the �ompuitJon ot t.he SO minutes tre.a.tmen't ad the 

ave.rage ot the 60 o« 90 minute• treatment· •howed to be highly :sipifi

oant,. oo.t the comparison. ot the 60 minutes treatment. with the &O m1nut4s 

tNatment appeared. 'to be not $lgn1fteant. !ibi.1,1 in.dioa.ted. that the a:011

am.plea. w.er• 110-'t eompletely dry at 30 minutQ but they were about u d17 

•t eo minu tes us: they w.-e at 90 mlmJte$.• this teat alu s� that

far l.tte type eoi.l. intG<Jl&C°tion was n� aigaiti<CAUt. 

table n. {u,u· value for •181" � 101.1). ,.., oomputed from table 

v. In this test� the oalwle.tecl "'rtt value• ahowd. that the metb.ocl ot

ill"eatmen'h twas highly aignifica.nt. Within the Jn:ei:hod, the eompari:eon 

of the 1.nfraffd o'ftln and the ata.ndlU*d ·oven appeared t,o, be highly s1gn1 ... 

ficant. !he comp.aria.on of the SO minute· trea�nt with the �age et

the 00 and 90 minute tftatmen'b1 in the infrarM own ab.owed that there 

was a highly s:ignifi.eant difte'l'&nce 1n tb.e amoun:b of. mole tu.re removed 

by the two· treatmenvs. aowevar. when the 60 minutes treatment•·•· oom• 

pared with the 90 minutes treatment,. then wa.s no tJignltioant dif'ffl"Eince. 

·'1da in.dioate·s that for eta.y tl'P9' eoil. lnOre than. JO minutee are needed

to dry 0tdi a sample.. yet at. 00 minutes, it !a as dry as it i• at 90 min

utes. The• tests on .elay type eo11 showed that the inteZ"aoti.on ••

slgni.tioant. Yet, again Wi'J notice that th& calculated "F" value to�

comparison of the treatments o.f the infrared oven and the stande.ri oven

1ms very high. It is believed that the •loulated "F'" ve.lue for these

tl"eatlnenta had affected 'the value of ime 01" that was calculated ft>r

the interaction.
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Tabla XII, (UF" value for sand.) ., -was computed fron table VI .. 

This table follov1s tho general pattern of the other tables (VI.I through 

XI) in tJ-ur'c the method _of tr@aunent is highl},. significant, the corn.-

parison of the in1'ra1"ed ovex1 vd th tho standard oven is highly sig;nif'i.-

eoo:it ., the oom.parison of the 30 minutes tr0atrn0nt with the a:wrage of 

the 60 and 90 nu.nutas treatments are highly sig:nifi carrb ., and 'tho com-

ps,rison. oi' the 60 minutes treatment wl th the 90 :minutes is not signifi-

ca:rrb to the amom'l.t o:f moisture removed.. But table XIl like �ble IX and 

XI differ from tables VII, VIII and .X in tha't the interac·i;ion shows to 

be significant. Also like ·cables IX and XI ., tabla XII shows hi gh calcula-

ted "F" values for ei thar one or both the comparison o:r the standarcl oven 

v.tl th tb-0 infra.red oven or the oompariso11 of the 30 minutes troatment with 

the e.verag� of the 60 and 90 ndnutes treatment. 

Table VII through XII. each f'or c. dii'fonm
!

; soil type, are all 

consistent L-1 showing that,;; (a) the infrared o,reil drie r, the soil samples 

drier than the standard oven; and (b) that the drying til.ue in the infrared 

oven is some\'lllere between 30 and eo minutes. The soil types are not oon-

sistant in showing the si gnific.anoe of the ii::i.tero.ction. Th.roe showed 

th.at the:i:.·e is 

amoun:h of moisture removed. 

REGimSSIOli STUDY. Ill !'i{!;Urcs ( 7 through 12) the averag4"1 ot: the 

in 30,. 60, and 90 miwtes was plotted against t!w.t r$movod by tb.e con-

ventional oven a.i't�r 24 hour,s. A regression study tends to indicate 

that there is a. oloso similiari ty between the conventional ovei1. eJld the 

60 and 00 minutes trea.tru.ents.. In fiv0 out of aix 5;ro.phs,. both the 60 

and. th& 90 minutes curves are :nearly parallel to and tend to a.verl!l.ge out 

about l.90 percent drier than tho conventional oven. Ii'igt1re 11. sho1il/'S 

. inter,r:1,~t.i.Pll,,st,9.J}!;>,,,J.~J,~J1.Pl~•:P.:P ... 'lfAC~E:a.S three indicated 

reason to suspect that ln.{;eraction is s::..&1.ificv.::1.t in de-termi;.1in.g the 

peroer.lt of moisture rei:nmr£ld from -bhroo san1ples by the infrared oven 
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differences in several aspects; (a) -both the 60 and 90 minutes cross 

the_ reference line at about the same place and (b) the 30 minutes treat1nent 

has a much greatrar slope than the others ., increasing the hoxizontal angle 

ma.de with the l"eference line.. This would indicate_ that fol' elay type soil 

with a moisture content higher than 24 perceµt, the 30 minutes drying 
. . . ' ' . ' ' . 

time will not get all the water ou:t.. Figt1 l"e 12 has some of the character• 

isties. of figure 11 in that the 30 .minute OIU'Te forms a relatively large 

angle with the reference line. In all oases the slope o:r the 30 minute 

curve is less than that or the reference line. tike'Wise� in all cases 
. 

. 

the slopes 0£ both the 60 and 90 minute cuMres a.re almost a-s great or 

are g:rea.ter than that of the reference curve. In these .regression studies. 

only soil type clay showed any tendencies of the cr:r¢linate to be negative 

with a positive ab$cissa. No tests were run on the clay soil at lO'W mois• 

ture per cents. All were above 22 p&rcent. 

ORGA.l'IIC MATTER 

One test for each of the six soil types, near the middle of the 

moisture levels• was designated as a spot-eh.eek test and one sample from 

each of these "spot-oheok" tests were analyzed after they came out of· 

the oven to determine.their organic matter content. Thase analyses were 

compared wi tl:1 a sample of tho same soil that had not been exposed to 

either oven. The data of these analyses are contained iu table XIII 

and plottea in gl"itph. (Figure 13). This graph sh ows that both the 60 

1;1.nd 90 minutes treatments tend to reduce the orga.nie matter conten·t ot 

all soils. 

Figure 13 tends to ahovt that some of' the difference in the amoun1?: 

of moisture removed by the 60 minutes treatment in the infra.red oven 

and the moisture removed by the 24 hour treatment in the standard soil 



1'.ABLE .XIII 

im'ra:red oven and after 24 hours in ,t;11e standard oven ... 

Soil 30 lillnutE;a. . 60 .Minutes 90 Ml.nu tea 
lo. 

-

Control Intra red Infrared Infrared 

l o.sz o.64 o.4o 0.40 

2 2.55 2.00 o.es 0.69 

o.9'7 n.1s o.4.s o.3e

4 l.53 1.20 o.75 o.4s

5 0.25 0 •. 21 0.11 0.11 

o.M o.2a o.2a 0.21 

46 

Standari 
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o.av
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l.44

0.24 

o.61
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oven na prebably due t.o reduction of the organic matter oonte11t.. Fig11re 

·14 and 15 more cleatly &hows that th$ loss in orgcmie matter ie res,o-1• 

ble to� ime 1nereasa in th.� amount of mi:d.st,.;i re :removed by the uitral"Ed 

oven over the stan. (l(trd oven. !he GO minute treatm:0nt curves 'W'eN usQl!l 

in these t;;raphs. because it had been shown th.at there wae no signlf:l.cut 

difference in the amount of mi.11tQre removed by the 1$0 minutes treat

ment and the 90 minutes treatment. Also, '\he 50 :mir.lu tes tl"eatme:nt mwll 

not oompletely dried three ot the: sbt soil aamplea:, 

49 
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RESULTS 

Tables 1 t:h.ro-ugh VI were designed �co show the percGnt of moist-

ure · removed by the sta.TJ.dard oven in 24 hours and the infrared ovon 

for 30• 60 and 90 minutes of' treatment. In the analyses� it was first 

assumed that all 0£ the loss in weight of a soil sample after exposing 

it in either oven was due entirely to evaporated moisture. It was 

noted on that basis that the infrared oven would get more moisture aut 

of a soil swnple than the s·btm.dard oven. l'ig1..1re 10 shows that the in.-

fra.red oven removed an average of about 1.90 pe:rcen·t; more moisture 

thc.u1 {;he 1:d,andard oven. The ra'c;io ot the percent of moisture removed 

by the etaru ard oven to the pereeut of moisture removed by the infrared 

oven is Ps • Pir ··- 1.so

1.0Ia2 

where P 
8 
= peroent o.f moisture removed by s·ts.ndard oven 

where Pir : percent of moisture removed by infra.red oven

The standard deviation f':rom the regression was o.798 percont of soil 

mois'cure. 

Analysis o.f the organic matter con.tents of samples run tbrougl'l 

both ovens shov.red that there is probably some oxidization .of miy soil 

sa.m.ples that art) n.ormally run through either ov-en. Xhe time of' expos-

of' orgtmio rn.att;er oxidized, especially .as the original organic me.'Gter 

con.tent inc:eeasad. 

t'ilheu the reduction in soil mois,c;ure was compared with the reduction 

in orga.uio }&attar, the v&lues of SO minutes treatment vrere not to mean-

51 
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a simils.r appearance •. The. 60 and 90 minutes curve show the same 

general trend all a.long_. As the original organic matter contents in

croased� there \\11:\S a. f$Teater difference i:.'1 the amount of soil moisture 

removed by the two ovens (Figure 13 and 14).... The infrared oven appears 

to re;.nove more mois tu:n� from soils tha11 the standard oven 1\!"nen s.c·cually 

this loss in vreight is not due entirely to loss ir..1 moist;ure but is due 

par·tially 'co the loss in organic m.a'.;te.:r. A:rter 90 minutes in the in

frared oven there 1iva.s an average o:f.' a.bout 62.0 percent of the o:rigi:nal 

o'.l'"ganic matter removed fron all soils. .After 60 minutes in the il1frared 

oven there was an ave-rage of about 56,.0 percent of' the origine.1 organic 

:ma:bter removed from the soil samples. After 30 minutes in the infrared 

oven there '\fflS an average of 25.0 peroe:nt of the original organic mat

ter removed from the soils s.amples. R'b.ereas rd.'{;:;er 24 hours the standard 

oven removed an average o:.r about 7.0 percent of the original organic 

nw:tter. 

Figures 16 and 17 indicate thct there is no sigr.tH':i.oant correla

tion between the difference in moisture (infrared oven with 60 minutes 

exposure minus the conventional oven) a.nd the original moist1.u·e percent 

or ,ri th the pcrcerxt of clay in the sa;;::,.ple. 
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COHCLUS nnrs 

1. ?he inf'ral"'ed oven vdll dry so:1.ls .faster ·than the co:nven,cional ovei:1

with some sacrifice of.' a.ccure.cy.

2. All soils were as dry i;n 60 mLnutes as they were in 90 minutes ..

Sixty minutes waa the shortesi; time tested in which all samples

wtn•e completely dry ..

of 56 percent of the original organic me:t-ter., 

1,1,,. The increase :tn the 9.mourd, of moi::rbure removed from th0 sa:rnpfos 

moisture (in:f:'ra.red oven with 60 minutes e2:posu:re minus the eon-

'ventional oven) and the original moisture percent or with the per-

6. The <!Orreetion ·1:;o b0 applied -to ·the infrared oven ,vi th 60 minutes

7. The standard denriation i'ron regression was 0 .. 798 percent o:t soil

moisture.

55 

3. Sixty minutes of exposure in the infrared oven removed an average 

cent of oby in the sample. 

where .:P8 :: r.:ioisture removed. hy standard oven 

v,ihere Pir :: moisture removed by infrared oven 
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