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Area Data

The region served by Canadian Sugar Factories Limited lies between
49° and 50° North Latitude and 112 and 113 Meridian West Longitude
and centers on the city of Lethbridge in the Province of Alberta, Canada.
The first factory was erected at Raymond in 1925 and has operated con-
tinuously since. Factories were subsequently erected at Picture Butte in
1936 and Taber in 1950. These three plants now have a combined daily
slicing capacity of 6000 tons of beets.

The ten-year average yield from the 38,500 acres of beets harvested
annually is 12 tons per acre. Beets in Alberta are normally planted April
20 to May 20 and harvested in October. The average number of frost free
days is 140.

Purpose

Preliminary tests were made during the fall of 1955 to study the re-
spective efficiency of dirt screens utilized by company beetrecciving equip-
ment comprising 27 units in all, located -at its three factory and thirteen
tributary railway points.

Equipment and Screens

All dirt screens in the area were originally of the rotating squirrel-
cage design. Subsequent changes introduced the potato chain in 1930 and
1946; steel Rienks-type screens in 1934: the first rubber Rienks-type screens
going into service in 1951,

The equipment used in this study was located at the three lactory and
four of the country points and consisted of twelve 86-inch Silver Engineering
Works pilers—hall with rubber and half with steel Rienks screens operated
at various speeds; two Ogden Iron Works stations with rubber Rienks
screens; one loading station with potato chain-type screen: one station with
squirrel-cage rotating-type screen. Specification details and operating data
covering the equipment tested are shown in column A Table 1.

All 86-inch Silver pi]er Rienks screen, both rubber and steel elements,
are 12 inches in outside diameter and have clearances of 154-inch and 134-inch
respectively between kickers. However, due to greater hub and element
widths on the rubber screens there is less space to permit dirt, clods, and
trash to fall through onto the dirt belt. This was calculated by Johnson
(1)* to be 20 percent less on rubber screens having 60-inch by 8-inch roll
specifications. The Ogden [ron Works screens utilize 14-inch O.D. kickers

'General Agricultural Superintendent, Rayvmond, Alberta, Canada, and Factory Agricul
;1_lr:1] Sllapcrmteml(-m. Picture Butte, Alberta, Canada, respectively, Canadian Sugar Factories
imited,

2 Numbers in parentheses refer to literature cited,
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Table L--Comparison of Results Grouped Acverding 1o Type and Speed Dire Screen.
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Steel Rienks (Silver)
387 FPM x S8R x 60”7 x 134" = 127 &34 +2 171 18 85 3
427 FEA x 8ROox 607 x W38T x BZ7 3035 i1 7 A6 100 2
Rubber Rienks {Silver)
537 FPM x SR x 607 x 194" x 127 654 1.0 1.72 137 ) ! 1
427 FPM x B8R x 807 x x 127 504 4.2 P47 184 56 i 5
361 FPM x JOR x 717~ 12347 x 127 399 9.1 1.26 ] nil 72 I
Rubher Rienks (Ogden?}
132 FPM x IR x 337 x 27 x 17 REN] 4.3 i.42 141 L1y 92 7
452 FPM x MR x 727 x 27 x 1”7 353 1.4 1.49 25 1.27 104 8
Potato Chain
198 FPM x 1407 x 387 x 1347 262 a4 142 194 .85 71 6
Sauirrel Cage
348 FPAM x 1107 x 487 1 Iy 149 7.1 1.51 1490 nil A8 1

* Sereen specifications— 587 FPM x 8R x 607 = 347 x 127 refers to screen with per-
iphieral or surface speed of 337 feot por minute 8 8 screen volls 80 inches in length having
Kicker wheels 1367 apuart at outer crevmference and baving ouside diamceter of 12 inches,
andd 2-inch clement interspaces. The squirrel cage bars have 114-inch spacing
while the potato chain sereen under study has inter-bar space of 134-inches.

Tons ol beets passsing over the sereens under maximum load condi-
tions were determived o be 3.68 tons per minute at 415 FPM increasing
to 4.68 tons per minute or 26 percent greater al 330 FPM where the entire
piler had been specded up o increase receiving capacity, by enlarging the
size of the motor drive pulley from 7-inch to S-inch O, Load tests, un-
fortunately, were not made on pilers having been speeded up through in-
crease of motor drive while the screen speed had been correspandingly
slowed with compensating screendrive sprocket changes, The potato chain
was found to be passing 173 tous per minute, ahout oue-hall the volume
of the lower speed Rienks soreen.

For the purpose of discussion and analysis Rienks-type sereen speed
ranges have been grouped ac four speeds:

TEY RPM to 173 RPM =2 Ave. 171 RPM = peripheral speed 537 FPM

182 RPM 1o MO RPM = Ave. 186 RPM <= peripheral speed 427 FPM

23 RPAM = peripheral speed 452 FPM
TS RPM = peripheral speed 361 FPM
Method

A wotal ol 26 growers delivering approxinately 5,000 tons of bects
during the test period co-operated in the project. Five growers, sclected

1 inches OO, Rienks kicker wheels,
s 14 inches O.D. Rienks Kicker wheels,
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at cach factory point, were instructed o distribute their daily deliveries o
all the receiving units i sorvice at their respective stations for the G-day
period, October 13 o 20, 1953, muking sure some bects were delivered w
cach. A mintmum ol two to three growers at cach country point were
stmilarly sclected and, where practical, made deliveries to a station other
than their own cach day.

Fach Joad as delivered was weighed in and out including tare dirt and
empty truck over company receiving scales. Return dire was removed from
the truck and the ruck re-weighed 1o obtain accurate weight of dirt returned
through dirt screen. Welght of all beets having a diameter of two inches
or greater retwrned with dirt from the piler was determined ar the time
the dirt was unloaded. All loads were tared for divt and top growth at the
respective piler or station when they were received. The data obtained were
analvzed by grower and grouped according to unit over which the beets
were reccived. This information subsequently summarized appears in Table
I and Table 2.

Beets reccived during the test period were constdered in excellent con-
dition {or storage and processing, being generally orisp and moist following
light rains the first 10 days of October. No further moisture fell while the
tests were being conducted, Average dire tare over the three factory area
was 53.25 percent for the test perind.

Discussion

Uhe cficiensy moeasure of any sereening cquipment s the actual dirt
and rash removed from delivered beets in relation to total amount in the
toads, while at the same time conserving the maximum guantity of process-
able beets,

Using these two Tactors, divt removed and high beet retention as yard-
sticks, the canclusions suggested are set out in columns G and H Table 1,
where resalts are analyzed according to type and speed of screen.

It was felt that the results for all sareens where dirt tares fell into the
4 percent 1o 3 pereent tare range were directly comparable on the basis of
pounds of dirt returned to wuck per ton of cean bects received. At the
higher tare Tevels of 98 percent and 7.1 percent obtaining over the 361 FPM
rubber Rienks screen and the squirrel cage respectively, it was assumed
they should have rcwrned dint o the wuck in direct pt\up{;rti(m to the
higher tare secured.

The standard 60 inch by 8 inch roll sereen returning the greatest gquan-
tity of dirt to truck per won of beets (column L} in relation to percent tare
was the steel sereen operating at a speed of 427 FPM which actually removed
706 percent of total dirt. For convenience in comparison this screcn was
given an efficdiency rating of 100, The other sereens were then rated accord-
ingly on the assumption dhat they should remove dirt in proportion to per-
cent tare or amount ol dirt going over the screen and into storage piles,
The results are shown in Table 1

Note that the greatest combined efficicney was secured on 60 inch by
8 inch roll steel Rienks screen at 427 FPM butr ranked second in dirt re-
moval and sccond in bect conservation. While the 72 inch by 14 inch roll
rubber-Rienks screen removed 4 pereent more dirt, not surprising in view
of its much greater arca, it was considerably more wasteful in terms of beets
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returned—3.27 pounds per ton ol beets delivered, The 60 inch by 8 inch
roll Rienks-type steel screen eliminated more divt at 5337 FPM when com-
parved to the Jarger 72 inch by 10 inch roll rubber screen operating at a
lower speed of 361 FPM in spite ol the larger arca of the latter, The rubber
Ricnks-type sereen at 127 FPM showed superiority over the rotating squirrel
cage where the 7.1 pereent dire tare suggests that a relatively large amount
of dirt is passing over the screen to storage.

The high loss of beet tssue through the two inch spacing on two of the
rubber screens suggests that this opening should be reduced in size. It will
be noted i two instances that fewer beets are removed with the dire at
the lower speeds for cquivalent wheel spacings. I it is accepted that the
majority of these are removed by the reverse rolls, then probably some study
“should be made on the offect of slowing the reverse rolls down in relation
to the forward rolls.

Tabie 2. -Comparison of Rubber v, Steel Rienks DMyt Scoreens at Four  Athera
Locations—All Speeds and All Deliveries Grouped.

RUBBER SCREEN STEEL SCREEN
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Ravmuond 385 4.5 1.40 2006 69 #0 1] 144 188 OO0 equal
Coaldale 140 .6 [.63 225 Vil 200 £$.6 1.65 269 ) 85
Picture Buite 390 a.0 1.7 815 1t} 1R 8.3 1.36 320 il a1
Tabsey S2% 1,0 1.68 142 K A57 1.0 1.65 156G .24 a1

.omean 442 6.3 1.49 221 A2 414 5.7 1.l 2353 Bt
Table 2 summarizes rubber v, Steel Rivnks-type sereens at locations

where both were in use. The results lTead to the gencral observation that,
at three of the four locations, the steel screens provided greater efficiency
in the removal and return of divt to the grower, while st the same time
provided a maximum saving of beet tissuc.

Several observations based on operating cxperience with the various
types ol screens would appear pertinent to this study.

Soil Type and Moisture Content at Delivery Time

Expericnce in Alberta has brought about the virtual abandomment ol
the squirrel cage type screen because of 15 tendency o dog solidly with
mud and leaves on the outer circumiference when beets are delivered in a
reasonably moist condition.  As a result, excessive quantitics of dirt pass
with the beets into factory flumes and wet hoppoers resulting in high receiving
and [reight costs and factory processing delays.

Although the potato chain does not plug up and slow deliveries, It
tikewise has a tendeney (o pass excessive dirt over with beets.
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The Rienks type screens have become standard in this arca because
of their higher capacity and greater cliiciency under extreme conditions ol
load and stress.
Effect of Soil Types on Rienks Type Screen Wear and Replacement Costs

Under Alberta conditions, the steel Rienks kickers have an average
life expectaney ol approximately 200,000 tons of bects belore some replace-
ment becomes neeessary, There s fitde difference for the various soil types.

This iy in sharp contrast to experience with rubber. For example, at
the Picture Butte factory where fine silt and day loam soils predominate,
replacement ol some rubber Kickers (particularly where the beews are dis-
charged onto the screen)  will be necessary alter handling 150,000 tons;
while at the Taber lactory (where sharp and highly abrasive sandy soil
types predominate), replacement of some screen sections have been neces-
sary at the 30,000 o 75,000 ton level.

Rocks and Excess Mud

Rubber screens have proven 1o be superior to steel, particularly from
the standpoint ol reducing recciving time delays because ol screen stoppage
due to rocks in arcas where rocks are a luctor. At the same or higher speed,
rubber screens are considered 1o require less cleaning and result in less
delay under muddy conditions. However, while rubber may continue to
rotate at the higher speeds under conditions of extreme mud, the nmpor-
tance of keeping hubs clean wo prevent excessive kicker wear must be
strongly emphasized.

Summary ol Conclusions

The results of this study and Alberta operating experience scem 1o
warrant the following condlusions.

. Steel Rienks-type screens were more efhcient both as to dirt removed
and beet tissue conserved  than rubber Rienks-type screens of the same
size and rotation speed for all Jocations included in the tests.

2. Speed ol screen rotation and travel appear to have a divect bearing
on the efficicney ol both rubber and steel type screens. The most cfficient
speed would appeuar to lie in the 420 to 140 FPM range for 12 inch O.D.
screen clements. The volume of beets and quantity ol dirt they carry has
a bearing on this and perhaps justifies further study.

3. The Ricnks-type screens, both steel and rubber, provided greater
elliciency than the potato chain and rotating bar types. .

Under Alberta conditions and at average crop viclds of 12 wons per
acre, the Tsg inch provided between individual kicker clements on rubber
screens would appear o be optimum if maximum bect tissue is to be sal-
vaged, this perhaps suggests the need for ifmensificd enginecering studics
to more closely approximate the steel scrcen relations in this respect, as
well as increasing screening area as suggested by Johnson (1)

5. Rubber screens cause less recciving delays and  interruptions com-
pared to steel, under conditions of rocks and extreme mud.

6. Wear and maintenance of rubber Rienks-type screens are increased
over steel in receiving beets from moist abrasive-type soils,
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