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Area Data 

The region served by Canadian Sugar F<lctories Limited lies between 
49° and 50° North Latitude a nd 112 and 11 3 Meridian West Longitude 
and centers on th e city of Lethbr idge in the ProvincE; of Alberta, C<lnadil . 
The first factory was erected at Raymond in 1925 and has operated con
tinuously sin ce. Factori es were subsequently erected at Picture Butte in 
1936 and T aber in 1950. These three p lan ts now have <I comb ined daily 
sli cing capacity of 6000 tons of bee ts. 

T he ten-year average yield from the 38,500 acres of beets harvested 
annually is 12 tons per <lcre. Bee ts in Al berta are norm<llly planted Apri l 
20 to May 20 and harvested in October. T he <lver<lge number of frost free 
days is 140. 

Purpose 

Prelimin ary tests were made during the f<lII of 1955 to study the re
spective effi ciency of di rt scree ns uti li zed by compan y beet-receiving eq liip
ment comprising 27 units in <I ll , loc<lted '<I t its three bctory and thirteen 
tributary r<li lw<ly points. 

Equipment a nd Screens 

All dirt screens in the <lrea were orig inall y of the rot<lting squirre l
cage design. Subseq uent changes introd uced the potato cha in in 1930 <lncl 
1946; stee l Ri enks-type screens in 1934; the first rubber Ri enks-type w'ee ll s 
going into service in 1951. 

The equi pmen t used in thi s study was located, at the three r<lctOfY <l ne! 
four of the co un try points and consisted of twelve 36-inch Silver E ngineering 
W orks pilers--half with rubber and half with steel Ri enks screens operated 
at various speeds; two Ogden h on ' '''orks st<l tions with ru"bber Rienks 
screens ; one load ing sta tion with pot<lto ch <l in -type screen ; one station with 
squirrel-cage rotating-type screen. Specification details <lnd oper<lting d<lta 
covering th e eq uipment tested <Ire shown in column A Table I . 

All 36-inch Silver pi ler Rienks screen, both rubber and steel elements, 
are 12 inches in outside diameter "nd have cleara nces of I %-inch <l llCl 13/s-in ch 
respectively between ki ckers. However , due to grea ter hub and element 
widths on the Tubber screens there is less space to permit dirt, clods, and 
trash to fall through onto the dirt bel t. Th is was calculated by J ohnson 
(I) 2 to be 20 percent less on rubber screens having 60-inch by 8-inch roll 

specificatio ns. The Ogden Iron ''''orks screens utilize 14-inch O.D. kickers 

lGenera l Agr icuh urnl Superi n tendent , Raymond , Alberta. Canada. and Factory Agricul 
tura l Superintendent. Pictu re Rlltte . Albe rta. Ccmacia , respecth'c!y. Ca n adifll1 Suga r Faftoric" 
Limited. 

!! N umbers in p;lrenth escs refer 10 lite ra ture Ci lCd. 
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Sin:: and Speed 
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Sled Ric"" (Sil\l'r) 

Fl'\1 x HR x GO" x 

427 FP\I" SR x GO" x I x 12" 

Ruhber Ricnks 
FP\! x 1 A )~." 

·127 1-1'\1 x HI{" 60" x x 12" 

%1 FP:VI x lOR x 71" " I 

Rubber Rienks 

1'\2 FP\! " x :.!" x H" 

4'12 FI'\I" !IR x 72" x x II" 

Potato Chain 

1')8 1'1'\1 110" x I 

"\qnirrcl Cage 

:148 FP\I x J 10' x '12" " J :,'. 
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. Screcll specifications- FP\f x RR x no" x 12" refer, to srr(,CH 'with per" 
iphcnd or stU fact: 'peed of ;):17 per minute g ro;h 1)0 inches in length having 
kicker \vhet'ls j ,Ipart outer rir('umfcrcnc'l' and h,l\ Ing [)ursidc diameter of 12 Inches 

alld 2·inrh Clclllc'llt The barx haH' I ~/1·indl 
while Ihe PO!;!!o chaiJl screcll under study illler·bar space 01 J 

TOilS of beets over tile screctls under maximulli load (oneli· 
tiolls dctermillt'(l to he 3.61\ tollS per minute at <1.J FPM 
to ,Ui6 tons pcr minute or 2(j percellt .!STealer at ;)'10 FPM the entire 

had beell U I' to i lJ(Teasc the 
size of the motor drive from 7· i II eh to 

were 1101 made on pileI'S having 
crease of motor drive while the screen 
,lowed wi til (Olll pens<t t pOla to eha i 11 
was found 10 bre pCI' milllllc, about ollc-hal tlte \'o)UI1II' 

of thc lower 

For the purpose of dis(ux,ioll alld 
ranges hav'c hcel! four 

"16~J RP,\I to I Ave. 171 Rl'\J 
"1 RP\! to HO RI'l\f ,\ve. I 'Hi RP.\I 
'12;) RPM 

Method 

.\ 

Rienks ki(~er "'heel:", 
Ricnks kid;{~r wllCds. 

ii,O()() ton, oJ beets 
Five growers, selected 



,It e;H il their ddhl'lics to 
;111 the stations for the 

to sure some beeb wcrc delivered 
(';;clt. .\ minimum <)1 two to three t-;rowcrs each Coulltry 

sl'lcned and. ,,'!Jere pr;l{ticaL made dcliverie" to a 
than their own e:1( h 

Each load ddivued rare dirt and 
din W;IS rellloved from 

accurate weig-ht o[ din rctltrlH:d 

din s< Hl'll. a diameter of two inches 
or greater returned \I'itll dirt from the was dcterlllinul at the time 
the din was ulll()ad~'d..\11 loads were tared for din and top gTowth at the 

rcn:in'd. The data oiJtained were 
grower to ullit over which the beets 

were n-n:ivcd. This inlormation summarizcd appears ill Table 
1 and T;tblt: 2, 

RCCh recei\ed during the ill excellent COll

dition lor 'tnrage and prot and moist 
rains the first 10 of O{[oiJcr. '\0 [urt!1t'!' moisture Edl while the 

(Olull!( tcd, dirt tare- o\'er Ihe three area 
w;'s .>.2.1 percent lor the le,1 

Discussion 
["he ,( \:, the ;l(lual din 

,1I1(1 tr;,sh rClTIoncd neeh in relation to tOlal amouilt in the 
while :It the sallie lime (omen-ing the maximum of procc,, 

,Ihk be-ct,. 
these two la( [ors. dirt lTlnm'ed and beet retelltioll a.s yard, 

sLirks, the (oIH!miom ',\lggCStCc! arc sri out ill rolul1l1h G and H Table I. 
where rt'sulh ;Ire according to type anti of 'ITcen, 

It W;IS felt that the results lor all ,(Tl'CIlS where din tare, fell iliiO the 
,1 pen elil to .J peru'nl tare range were direl lI)lllp;lrabk on lhl' basis 01 

of din lTIUrJlctl to trUt k pcr Ion or dean reccin'd. ,\[ the 
tare levels of ~I.I percent and 7,1 pencIl! m-cr the :Hil FPM 

rubht:r Rit:nks scrccll alld tlte 'lILlirrcl a,sumcd 
should ha\'c rl"lUrllt'd dirt to the to the 

tare ,e( ured. 
The s(;[lIlianl GO il)ch 

of dirt LO tnIck per LOll 

II,IS thc sied ,,'[Tell at a 

100. 
as'tllllpt iOll 'ihnilitl ITmO\T dirt ill (0 per-
amount 01 din over the .'iClTCn and 

,hOII'll ill Ta hle 1. 
;\;0((, th:lI the t;rcatc,[ (ombincd ..:11Kicl1< W:lS ,{'lured on 60 inch 


R ilHh roll ,tel'! Ricnks,nct'll at 427 FPM hut ranked Ic(ond in din re
1I10",li ,lilt! ,l'(Olld ill IW('I (Oll'icnalioll, '"Vilile the 72 illt It H il1ch roll 

rllblll'r-Ricllb,( IT(,11 fClTlm-cd1 percellt morc dirt, not 111 new 

of ih mU( h gn',iln ;11'(',1. it "';1' Illore \I'; "".dll I in IeI'm, of bech 
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1'(']' toll of beets delin:red. The 60 inch Ii inch 
SUCCIl dimillatcd 11I0rc dirt at 5'17 1"1';1;·1 when (Olll' 

7'2 inch 10 inch roll rubber screen at a 
FPi\I ill of t he of the ]a ner. The I'll bller 

Rjcllks-type "lTen at ·127 FP,\! showed 
{age where the 7.J pCJ('nl dirt tare suggests tha t a 
01 dirt is over the screel! to 

The inch 011 t.wo of thc 
rubber S{Teens sllggC.sts that this be reduced III SIZe. It will 
be llotul in two installccs that beets arc l'CIl1()Ycd with the dirt at 
the lower for If it that the 

. ,hould be made on the the reverse 
10 the forward rolls. 

Table 2, ~Comparjsoll of Rullll'T "S. Sled Rif'nks !lin SUTt'nS- at Fonr A!ht.;]"r<} 
Localions~All Speeds and Ali I)e)in:~ri('~ GrDuped. 

RUmER SCREE:\, STEEL SCREE:"; 
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Rannow! 1.5 J.lIl 200 j;2 i1HO t.l 1.1;\ JHR .JO equal 

Coaldale 110 (Hi l.fd :;0 200 6.6 UF, 10 s:) 

Picture Bune 390 '1.0 L~7 :\ 15 nil 19H H.:\ 320 nil 9t 

'raber 1.0 ] ,()S 142 .~(i 1.0 1.(i;, I[;(; .24 

\1. nH'<1n ·1~2 (i.1) U(I 221 23:\ .J!) 

Table s1I11lmari/Cs rubber Steel ,neem at hKatioll.s 
where both were ill use. The result, lead ohservation that. 
at three of the four loral ions, the steel srn'CIlS greater 
111 the removal amI return of dirt to the grower, while at the same time 

a maximum S;l\ 01 beet [issue. 


Sen'ral obscn':ltiOlb based Oil operating 
 with the various 
types of s(Teens would appear to (his 

Time 

in \!berta ha.' about the virtual ahanciolllllull oj 
the cagl: type screen because of its to clog with 
llIuci and !Cl\'es on the outer circlimference when heets arc delivered in a 

.'\s a result. 

l\loisture Content atSoil 

up and slow deliveries. it 
likewise- has ;t on"r wi th beets. 



VOL. IX. :\0.1. JANLIRr 1'):')7 

The Ricllks lype scrccns h,lve bccollle stalldard ill this arca i)CU1USe 
"I their higher capacity anel grc:ilcr clllciclIC\ IIllder ('xtrelllC conditions 01 
load and slress. 

I-:ffect of Soil Types on Rienks Type Screen 'Veal' and Replacement Costs 
Under Alberta contiiliom, the steel Rienks kickers halT an average 

life ex PC( lancy ul approximately 200,000 LOllS oj beets belore SOli\C replace
IllUll becomes necessary. l'here is liulc diflcrcncc lor the \:I1'ious soil types. 

Thi.s i.s in sIi:lr!, (Olltrast to expcricilll' \\'itit rubber. For cxample, al 
the Picture Bulle lac 1(1)' where finc silt and clay loalli soils preduminate. 
rc;plaCel1lenl 01 SWill' ruhiJer kickcn (part iwlarlv where thc bec!>, :I1'e' dis
charged onto the s( rccn) will be nl'lCSsary :dter handling l:,)O.OOO lons; 
"'hile at tile Taber lactor) (where ~harp aud highly abr:lsivc saudy soil 
types I)rctiominatc), [eplaccmult of ,Ollle screen sections have been neces
sary at the :;O.O()() to 7:-),O()O lOll le\'e/. 

Rocks and Excess :\!ud 
Rubber ."I'CClb h:l\c prml'll to be sllperior to ,teel. p:m.iculariy lrorn 

the slalldpoilll oL reduciug rccci\'ing liml' (IL-bys 1)(,(;IIlSC oj SlTCCU stoppage 
due to rocb ill arC:IS \\'he[e [ocks arc a la( lor. .\t the samc or higher 'pecd, 
rubber sereellS arc cOllsidercd to require less cleaning aIle! result ill k" 
delay uncle1' muddy condition.s. Howcl'('!'. v\'hile rubber lliay continue to 
rOlate al the higher speed.s undcr (ouditiolls 01 exlreme lIlud, the impor
tance of keeping hubs clean to prevellt cx(cssin' kit kcr \\'car must b,· 
strongly emphasized. 

Summary of Conclusiolls 

The 1'esults of thi.s study and .\lbcrta operating expericnce secm 10 

warrant the lollowing conclusions. 
I. Steel Ricnks-l ypc sC ITCllS were more dllcicnt both as to dirt n'll!o\'cd 

and beet I issuC' c{)ll.scn'Cd than ruhber Rienks-t)jle :<OTClh of the ,amC' 
.,i/e and rotatioll speed lor all lm:lliom included in the testo,. 

2. Speed oj' screen rotatioll and trav'cl appear to han' a direct bearing 
<HI the efficiency 01 both rubbn and steel type slTcens. The Jllost elTlricnt 
specci would appcar to lie ill tl1('120 to 140 1'1'.\>1 range for L' imh O.D. 
,creen clemcnts. The v'olulllC' of beets and qualltity or dirt thcy carry h,j) 
a bearing Oil thi.s and perhaps juslifies furtiter study. 

'l. The Ricnks-typc sCTcens, hoth steel and 1'Hober, provided grcat('!' 
c/lie icncy than the potato cluin and rotating' bar t) pcs. 

l:n<icr ;\lberta conditions and at ;I\,cragc cwj> yields of 12 IOns per 
acre. thc I YN inch pnn'idcc! betwcen individual kicker ciclllcnh Oil ruhber 
s(rCCliS would :11)pear to be optimum if ma"imulll beet tis.)uc is to be .,al
\aged. this perhaps 'iIlggcsts the need for intensified cngincering sludic) 
to llIo[e closely approximatC' the steel screcn rclations in thi.s respect. as 
weil ,h increasing screening arca a.s suggesteci h) JOill1S0il (I) 

:;. Rubhn SC1'eens came Ie" rccci\'ing' delays amI interruption., COIll 

paree! to steel. under conditions of rocks and extreme lllud. 
G. ,"Vear ;ll1cl maintcnance 01 rubher Ricnb-tv[)C' screcils an' incrc:lscd 

<l\'Cr ,teel in receiving beets froIn Illoist aiJrasiH,-tvl'c soils. 
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