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Grain cleaner

Grain cleiners thatuse an oscillating screen with an air blast
are too complicated and cxpensive for most tropical coun-
tries. They have three major shortcomings: the oscillating
screens do not perform well when the grain has many large
impuritics, the grain js not exposed to air long enough to
remove all the unfilled and immature kernels, and the com-
plex oscillating-screen drives are often sources of mechani-
cal problems.

The IRRI grain cleaner overcomes some of these prob-
lems. It uses rotary screens in conjunction with an air blast.
This combination siinpliﬁcs the design and permits extended
exposure of a tumbling mass of grain to air. The long expo-
sure improves the removal of unfilled, immature grain from
mature kernels, and results in high-capacity and improved-
quality cleaning.

This manual explains how to operate and maintain the
IRRI cleancer for trouble-free, economical performance.
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Operating principle

The cleaner has two concentric cylindrical screens -- an
inner and an outer screen -- which are rigidly connected,
with a 10-cimn space between them. An auger delivers the
grein to the inner screen which has 9.5-mm round perfora-
tions. The inner screen retaius the large mmpurities, such
as straw, and lets the grain through. The 9.5-mm screcn
size allows the cleaner to handle many grain crops such as
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rice, whout, and sorghum. Spirval batfles inside the inner
screen move the larger impurities antlly to the unpurities
outlet. The gran and small impurities that piass through the
inner scrceen are twmbled inside the outer scereen. The outer
screen retams the grain but allows small impurities such as
sund, dust, and weed seeds to pass throuph, While the grain
is tumbled in the outer eylindrical screen, spival fins i e
concentric space move 1t axially agamst the  air stream.
During tumbling, the highter-than-gram impurities are blown
toward the impurities outlet.  The vigorous tumbling action
allows the air to separate impurities from wet or eatremely
dirty grain. Cleaned grain 1s timally delivered into a traugh
where rubber flaps Lift the grain to a bagping attachment.

Safety procautions

® Do not add fuel while the engine is rumning.  Always muhe
sure there arc no flammable materials (¢vg., pasoline)
near the exhaust. Be eatremely careful about fuel leahage,
Tighten or adjust loose screws, nuts, or bolts only when
the machine 1s not operat ag.

O If it is necessary to direct grain into the auger, use a soft
wooden stick. Do not help deliver graia into the hopper
auger with your hands. Serious accidents can oceur if
fingers are caught in the auger.

® When vwrking indoors, ensure proper ventiletion., Locate
the impurities outlet of the cleaner near the door so that
the dust is blown out of the room.

Before operating the cleaner

@ Lubricate all grease fittings. (See instructions on lubri-
cation, p.7),

® Make surc there are no loose bolts snd nuts. The set
screws of the drive pulleys must be tight to ensure proper
operation,

© Check that all belts have
the proper tension.
Tighten any loose belt by
adyusting the idler pul-
ley. Check engine fuel,
oil, air eleancr, and air
passage according to the




manufacturer's rccommondations. Set the engine governor
or throttle lever to uperate at the normal engine speed of
3200 rpm.

Operation

Place the cleaner along the

dircction of the wind so M”/RECTION
that dust and impuritics . L
coming out of the machine
are blown away [rom the :_" —————:B}—
machine. Failure to do so0

will hamper proper clean-

ing. Adjust the height of

the stand to level the rota-

ry screen cylinder. I the machine is not level it will not
perform well beciuse the movement of the grain in the cylin-
der will be affected. The axis of the rotary sereen (A) must
be level with the ground.

The three pulley
settings (A, B. Q)
result in approxi-
mate cleaning capu-
cities of 1.6 (4),
2.0 (B), and 2.5 (C)
metric tons per
hour. Before start-
ing the engine, set
the ruger drive belt
for the desired out-
put.
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F""“""”"TT ¥ 1L is casior to start tho
t ' engine with a slack engine
~ belt.  Loosen the engine

l drive bLelt by looseming the
! | Qb serew wd moving
i tho engine. Start the on-

. 1 gine and allow o o idle
i briefly to warm up. ‘Then
La,-AﬂM'“ e “3 slowly shide the engine a-
wity lrom the countershaft

Engine positron locking . until the deve belt s fnlly
engaged and  the correet
tension is achieved. Sud

et it atie JSNONSTL . DR L "0 den tightening ot the drive
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\ \ the engine m position by
3 tightening the two fly

screws.  Open the awr
. control partially so that a
x
! f t small amount of air pass-
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R - es through the space be-
L VN e tween the two eyhmmdrical
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' R sereens,  Dump gran into
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the hopper. Remoye any
Atr control picces ot long string from
the grain so they ...1' not
wrap “uround U auget .,

Engage the auger drive
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A . with the wdier cluteh lever

’: ’ and gradually open the air
- N control until some grams

L. ‘i' ' . are blown out with the im-

puritics. Then move the
air control lever to the
next lower setung which
is the proper adjustment
s il Y bunimecn i for normul blower opening.
The grain that passes
through the machme while
the air adustment is being
sel should be returned to
the hopper for recleaning,
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vered from the chute . Vx-xv-wv_j .
. '

through two spouts. A 5; \
frame with hooks s ‘ . ) .3
mounted below the doubie - . .
spouted  chute o hold two ’ {
0"

The cleaned prain is deli- y ~3
1

bags open. By using the g \

"eut-oll" the operator can i e :

switch the flow of grain | ‘2 )

. . 1

from onc spout to the oth- L",__,mg P akh¢ e ] G

er. Thus. when one bug

is fillc. the operator can

replace it alter switching -

the flow of g.uin to the .

other bay, b A
For tmproved cleaning |

quality, use a slow auger ! e

feed rate. A lngh air sct- - 4

ting is oflen desirable, it e

allows some grain to be / Z'

blown out with the impuri-

tiecs.  The pood, heavier . .

grain drops near the im-  baeees . '

purities outlet and can be Lifting drawbar to empty

casily collceted for recy-

ching through the cleaner. While one man caun operate the

machine at the low auger setting, two men are needed to

operate it at full capacity -- one to feed the paddy and the

other to tend the grain outlet.

Just hefore the cleaning operation ends, reduce the air
flow. As the quantity of grain bemng tumbled in the screen is
reduced, less air is required to blow out the impurities. Tilt
the machine while it is operating by raising the end of the
drawbar. This will remove any residual gram and impurities
left in the muchine. Discngay,e the auger lever and loosen the
engine drive belt,

Bagging altachment



Lubrication

® Lubricate grease fittings (1), (2), (3), (), (8), (6), (7.
(8), and (9) once a day with a general-purposc grease
before operating the machine.

@ Lubricate fan bearings A & B daily.
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© Check engine oil and oil level in the air filter regularly.
Kecep the air passayge around the cylinder block free from
straw and other trash.



Stoage

@ Clean the machine thoroughly. Remove any residual grain
and straw fiom the cleancr.

® Repalr any damaged or worn parts.

® Clcan and rub oil on bare metal parts that may rust. Paint
the parts from which paint has becen worn.

® Discngage and reduce all belt tensions.

0 Store cleaner in a dry, covered place.

© YFor long storage, lower the elevator trough by loosening
the mounting bolts. This will keep the clevator flaps from
bending and being damaged.

Trouble shooting

Too _much good grain being blown with impurities

from between the two rotary screens.

Slow rotation of the rotary screen cylinder.
Normal speed 1s 20 rpm. Tighten drive belts.
Too much air. Reduce with air control.

Machine is not level, it slopes toward the impuri-
ties outlet. Set the adjustable stand to level the

Grain_coming out from the central cylinder with

Auger setling too high for the specific grain con-
ditious, such as variety, amount of impuritles,

Machine not level. Use adjustable stand to level

Grain size too large for screen hole.

Excessive amount of large impurities with the
grain. Lower auger seclting.

Screen holes blocked by wet chaff sticking to the
screen. Clean the screen  Lower auger setting.
Slow screen cylinder revolution caused by loose
drive belts. Tighten belts and check pulley lock

Problem:
Causc o
(]
o
cleaner.
Problem:
straw,
Cause e
etc.
(1]
the clcaner.
0
o
o
o
screws.
Problem

Cuse o

Poor cleaning quality.

Machine not level, low on hopper end. Use ad-
justable stand to level the cleaner. Air setting
too Jow. Increase air blower seiting, check
blower fan belt.
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® Augor speed too high. Set auger spoed to lower
setting.

Problem: Auger stopped.

Cauce @ Wrapped stiring, straw on auger, or solid object
stuck in auger. Remove grain {rom hopper and
belt from auger drive. Rotate auger in reverse
by hand and remove the stuck or wrappad objeot.

0 Auger drive belt too loose. Adjust belt by sliding
idler clutch mounting. Change belt if it s loo
large.

© Weak or defective idler spring. Change spring.

Problem: Insufficient air.

Cause  ® Slipping fan belt. Adjust fan bolt. Chango worn
belt.
® Blocked air passage. Clean the air passage by
removing the screen cylinder.
@ Incorrcct air control setting. Increase air opening
by control.
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Spocmcuti;m
Grain cleaner

Wcight without eng(ne (kg) 340
Helght (cm) 148
Width (cm) 143
Length (cm) 355
Output
Auger speed 1 (Pulley A) (mt/hr) 1.6
Auger speed 2 (Pulley B) (mt/hr) 2.0
Auger speed 3 (Pulley C) (mt/hr) 2.5
Rotary screen (rpm) 20
Blower (rpm) 1400
Make Briggs & Stratton Model 80302
Horsepower 3
Fuel capacity (liter) 2.85
Oil capacity (liter) 0.70
Fuel consumption (liter/hr) 0.8
Normal operating speed (rpm) 3200

Exploded drowing of Rotary Screen Grain Cleanere

*A 3/4-hp clectric motor can be used with the cleaner. The
appropriate diamcter pulley must be attached to the motor to
attaln proper operating speed.
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Qutstanding features

@ Excellent cleaning outputup to 2.5 mt/hr.

® Improved air separation due to long grain-air exposuire.

@ Cleans high-moisture or extremely dirty grain through
vigorous tumbling action i the wir.

Removes weed seeds, sand, and other small impuritios
through the outer screen.

Low power requirements.

Lightwelizht construction,

Adjustable gran feed rate.

Adjustable air control for quality cleaning.

Mounted on wheels for easy movement.

Developed at the Agricultural Engince ring Department, The
International Rice Resecuarch Institute, Los Buafios, Laguna,
Philippines, under a rescarch contract with U. S. Apency for
International Development, Washington, D. C.

Philippines and U. S. patents pending.,  Hlustrations in this
booklet are of the origmal IRRI prototype machine. Manufac-
turers may incorporate modifications resulting in slight devi-
ations from the basic design.
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