Silver Engineering’s New Grab-Roll Beet Screen

Cranexer R Srepre’

Changing harvest conditions have increased the demands on beet sereens
until it has beeome hnperative to have a screen that s more cfective with
the large quantities ol dirt, wrash, and clods that we now receive.

Last spring several of you repeated vour demands for a better method
of cleaning beets. We, at Sibver Ingincering, went into a buddle and re-
vicwed all that we koew of how 1o, and how not o screen beets and started
experimenting again.

We made some crude models. We dug dods. We mixed mud. Great
Wostern donated all the beets they could spare from their Longmont cellars,
When we wore them out, we brought carrots wnd parsnips. We lmally came
up with a screen clement which, under the conditions we could create in
our shop, would do the job and which we were sure would do the job in
the held.

Harvest was then in fall swing in the Imperial Vatley and Holly offered
the wse of their Heber dump. This dump had on it a double reverse Ricoks
screon. This Rieoks sareen was 60 inches wide and had 9 rolls. including
3 reversing rollse. We dosigned and built one of our new screens for it We
had to have one which we could put in over night so we had to compromisc
somewhat, The sereen was both narrower and shorter than we would have
liked, but ic was o good wial unit

This screen was installed June 30 and put 1o work the next day. At
this dump they were receiving beets containing large quantities ol muoist,
tough clods, Tablex 1 and 2 show comparative data between the old saeen
and the new one under these cloddy conditions. You will note the tremend-
ous improvement in the scaeening cfliciency.

Union Sugar had also worked closely with us at Heber and they de-
vided to install onc of these new screens on their Sargent dump for the fall
campaign, Since the two dumps were nearly identical, the scareen for the
Sargent dump was almost the swine as the Heber sercen. We made only
a few small chinges o incorporate some of the things we learned at Heber.

Table L—Heber, California. Comparison of Last Day of Operation of Old Soreen with
First Day of New Soreen. Approxumately 350,000 Pounds ol Beets Each Day from the Same
Field.

(Hd screen New soreen
Gross Weight Beeis 160
Net Weight Clean Beets 81.04
Total Screenings Plus Tare 18.96
Fare B.7%
Attached Crowns and Tops 1.80

Total Possible Screenings
Actaal Screenings
Sereen Eftectiveness
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Table 2—Heber, California. Comparisen of Screens with Appreximarely 2,000,000
Pounds of Berts Over New Screen and With Approximmately 1,566,000 Pounds of Beets Over
Old Screen.

Oid Saeen Mew Sareen
Gross Weight Becets 100 1060
Net Weight Clean Beets 80.97 80.70
Total Screenings Plus Tare 19.03 1930
Tare 14,08 .96
Attached Crowns and Tows 4.86 4.84
‘Toral Possible Sorcenings 407 1146
Actual Sereenings 4.95 9.54
Screen Flfectiveness 34,939, G4.58%,

Table S.~—Sargent, Calilornia. Comparisen of Screens With Approximately 40,000,000
Pounds Over New Soreen amd Approximately 83,000,000 Pounds Over Old Screen.

Old Sareen Mew Screen
CGross Weight Beets 108 100
Net Weight Clean Beets 88,88
Total Sereenings Plus Pare 1112
Tare 5.5
Attached Crowns and Tops 4,44
Total Possible Sercenings 6.68
Actual Sereenings 5.40
Sereen Effectiveness 80.817,

The screen was installed abour the middle of their harvese. Table 3 shows
comparative data for the old and new screens at Sargent. Those data cover
all of the beets received during a three-month harvest season. Again, you
will note the improvement in screening efficiency.,

This new screen is composed of several rolls of Rienks kickers, all turn-
ing forward, followed by a series of grabroll units. Figure 1 shows a stand-
ard screen arrangement. The Rienks rolls screen out the loose, casily-removed
dire and Jeaves the grab-rolls free to concentrate on the difhcult materinl.
They also spread the beers sideways. The first three rolls ave rubber to assist
the spreading. The last roll is steel to prevent the loss ol beets between it
and the first smooth roll, N

Figure 1.— Diagram of a
standard screen arrangement.

\
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Figure 2. — Diagram ol 2
grab-roll unit,

INTERRUPTED
RH & L.H SPIRALS

GRAB - ROLL UNIT

The grab-rolls are mounted on a slope and all oom upward against
the How ol beets. A grabrroll unit is shown m Figure 2.

Practically all of the removal of Torcign matter by the graberolls tukes
place through the opening above the cage roll. The corrugateddike surface
of this roll plus the fact that it turns approximately lour tmes the speed
ol the smooth roll tends o drag material into this opening. Material on
which this roll can geo a bite is hmmediately dragged through,. The up-
ward motion ol the smooth roll conwrols the degree of bite o prevent dam-
age 1o the beets. There s woselective action here between beews and foreign
matter. The rolls will bite a clod, mud ball, or wash ball but not a beet

A lew beets will get mil-down inwe this opening. The controlling
action of the smooth roll keeps them from being pinched, but even so
they must then be removed or the sereen will soon be plugged. This &
accomplished by the spirals on the cage roll.

These spirals are in short sections and ow cach cage roll are alteroarely
vight hand and lefe hund. They are offset so that the adjacent runout points
ol the right and Jeft hand sections are 180 degrees apart.

The beet that gets botween the rolls is conveved vapidly sideways by
a spiral. When this spiral yuns out, the beet overtravels and the opposing
spiral strikes it to throw It backs With o beet the center of naass is well
above the rolls. This means that the spiral strikes it below its center which
flips the beet upside down and out of the rolls,

Again, there are selective actions here. Any picce of lorcign maiter
which is o big 1o be pulled through at the fisst bite will also be caughe
by the spiral, but this cannot be conveyed sideways as casily as a heet; thus,
there is a chance that the spiral will break it or drag it through. Il i€ s not
broken, it witl be conveyed sideways by the spiral the same as a beewr but
unlike the beet its center ol gravity s fow so that when the opposing spiral
strikes it the blow will drive nosuoaight back adong the roll and not flip
1t out.
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Figure 3.—Beets and clods on a grab-roll screen at Herber, California,
are shown at the lelt and screenings from a grab-roll screen are shown on
the right.

These actions result in dirt, clods, trash, etc., being held next to the
rolls until they are broken up and taken through while beets dance on
over the screen.

This year we designed a 42-inch piler. The design was new from the
ground up. We reviewed every part ol it, every detail, every [unction.
We incorporated every improvement that would make it more convenient,
faster and more effective. These included open construction for greater
accessibility, hydraulic dumping strut, hydraulic platform and piler lifting,
hydraulic steering, more complete and direct dirt recovery, automatic tare-
taker, power boom raising, power boom swinging and automatic oscillation
and, ol course, a grab-roll screen.

Figure 4.—Forty-two inch piler at Tracy, California.
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Figure 5—A grab-roll screen on a 42-inch piler shown on the left and a
beet pile at Tracy, California, from a 42-inch piler shown on the right.

This screen was 90 inches wide and consisted of 7 Rienks rolls and 5
sets ol grab-rolls.

The first piler ol this design is in the factory yard of the Holly Sugar
Corporation at Tracy, California. Many of you have seen it. During the
early part ol its operation, before it started to rain, they were able to re-
strict their piling to just the cleanest loads. Table 4 shows the screen per-
formance on approximately 1,750,000 pounds ol the beets handled during
this dry weather. You will note that the screen removed 87.83 percent ol
the removable material. There is no question in my mind but that the
pile put up with this piler was the cleanest pile ever put up with mechanic-
ally harvested beets.

After it started to rain, they increased the speed ol the harvest to
finish as quickly as possible; thus, they took beets over the piler without
selection.

This was our first field experience with muddy beets. We had tried
mud in the shop and found no difficulty. There had been enough mdéisture
at Heber to cause some dirt to stick to the rolls. In both cases we [ound
that the differential speed between the two rolls had a cleaning action that
limited buildup. Nevertheless, we were anxious to try really muddy beets
and at last our hopes were realized.

There had been some loose mud balls forming inside the cage rolls.
When we got into the mud, these rolls flled up solid and then quit build-
ing. Very little mud stuck to the smooth rolls, but, where it did stick, the
kneading action ol the spiral on the cage roll caused it to peel off. No
cleaning was necessary and the screening action was as good as ever. There
was some excessive buildup in the Rienks kickers and they required some
cleaning.

During the last two weeks in November, Tracy had .84 inches of rain.
Table 4 shows the screen perlormance on approximately 2,000,000 pounds
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ol bects handled during that dme. You will note that even under these
couditions the sereen still removed 75.25 percent ol the removable foreign
MLLer.

“The Heber and Sargent sereens bad 4 Ricnks rolls and 3 sews ol grab-
rolls. The Tracy screen bad 7 Ricnks rolls and 5 scts of grub-rolls, Alrer
observing these screens, taking into account their performance with wash,
clods, and mud, and considering construction costs, we believe the standard
screen should have 4 Ricnks rolls and 4 sets of grabaolls as shown in Figurce
1A sereen {or @ 42-inch conveyor should be 90 inches wide: for a 36-inch
conveyor—72 inches wide: and for a 30-inch conveyor—=64 inches wide.

This grab-roll screen has demonstrated that with tough clods it will
break them and sorcen them out, It has demonstrated that it will remove
large quantitics of twsh——cven cumps of weed roots. 1t has also damon-
strated an ability o cope with sticky mud.

We, at Silver Enginecring, are proud ol it and conhdent that it will

go a long way toward mecting your demmnds,

Table t.—Tracy, California. 42-Inch Piler Screcning Roesalts on Approximatcty 1,750,
000 Pounds ol Beets During Dry Weather,

Gross Weight Beots 100

Nor Weight Clean Beeis
Fotal Scregnings Phus Tare
Tare

Attached Crowns and Tops
Total Passible Sereenings
Actual Screenings

Screen Effectivoness

Table 5.—Tracy, California. 42-Inch Piler Soveening Results on Approximately 2,000,000
Pounds of Beets During 2 Weeks of Rainy Weather,

Gross Weight Beors 100
Ner Weight Clean Boets 81,80
Total Screenings Plus Tare 19,04 N
Tave 1011
Attached Crowns and Tops T4
Total Possible Screenings 12.00
Actual Screenings 6,03

screen Effectiveness 7523,




