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1. Pressure rod 2. Pickup elastic teeth 3. Slide plate 4. Spiral conveyor concave
plate 5. Spiral conveyor 6. Hooking guide ear plate 7. Hydraulic cylinder 8.Con-
veyor chain harrow 9. Conveyor tank bottom 10. Conveyor chain 1. Conveyor
drive sprocket 12. Conveyor driven sprocket 13. Anti-winding limit plate 14. Con-

veyor cover plate
B 1 #3bimii 5 H 25 M 28R
Fig.1 Structure components of pickup and conveyor device

Rl EBHEREIESY

Table 1 Main parameters of pickup conveyor
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Pickup table size (lengthxwidthxheight)/mm>xmmxmm
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Conveyor size (lengthxwidthxheight)/mmxmmx>mm
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3 000x1 500x800

1 800x1 050%340

Depth control wheel height adjustment range/ mm -100~100
& T Total mass of the device/kg 1100
fit#4)) J Supporting power/kW 2.4
s 2 1 B R UE B 215
Conveyor drive shaft rated speed/(r- min™')
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Pickup table power spindle rated speed/(r- min™)
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a. Transmission system
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b. Schematic of transmission reversing
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Note: 1. Pick roller shaft 2. Conveyor drive shaft 3. Conveyor driven shaft 4. Screw conveyor shaft 5. Picker shaft 6. Pickup bench power input shaft 7. First tension sprocket
8. Second tension sprocket 9. Pickersprocket 10. Screw conveyor picker drive chain 11. Pickerdrive sprocket 12. Third tension sprocket
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Fig.2 Schematic of transmission system

i NAEFLL iis the transmission ratio.
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1. Pickup elastic teeth 2. Slide plate 3.Slide board transfer support 4. Spiral con-
veyor concave plate 5. Spiral conveyor 6. Limited depth wheel 7. Pressure rod
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Note: his the distance from the straight part of the end of the pressure rod to the
rising slope of the slide plate, mm; v, is the forward speed of the peanut harvester,
me-s’!; v, is the circumferential tangential speed of the end of the elastic tooth, m-s;
R is the rotating radius of the pickup elastic tooth, mm; a is the angle between the
falling slope of the slide plate and the horizontal direction, (°) O, is the intersec-
tion of the rotating track of the pickup elastic tooth and the falling slope of the
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Fig.3 Diagram of picker and slide plate structure
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b. Schematic of adjacent slide plates
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1. Slide plate 2.Slide board transfer support 3. Spiral conveyor concave plate
4. Spiral conveyor
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Fig.4 Schematic of funnel rafter eaves handover

a. L ERE
a. Schematic of handover
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a. Structure diagram
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c. Movement diagram
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Fig.5a: 1. Anti-wrenching guard plate 2. Roller 3. Right spiral blade 4. Right concave plate 5. Left spiral blade 6. Reinforcing rib 7. Left concave plate 8. Spline sleeve 9.

Spline shaft 10. Anti-return angle steel 11.Gap adjustment mechanism

Fig.5b: 1. Anti-return plate 2. Concave plate 3. Reinforcing rib 4. Roller 5. Spiral blade 6. Anti-wrenching guard plate
Fig.5c: 1. Spline sleeve 2. Reinforcing rib 3. Right spiral blade 4. Roller 5. Left spiral blade N
T2 0 R 5 AR T £ 1) B2, o s o D VR BT BLAR s D O BRI J1 AME  mum sy S S A28 45 6 0 v s v, Dl 40 8 00 A S A I T AR IS K- 1)

PR R S mes™ 5 v, S B JE A J25 2 R0 A 1) S L mes!.

Note: v, is the horizontal speed of the pickup teeth when they are separated from the sliding plate at the junction, m-s™'.; v, is the axial speed of the screw conveyor, m-s'; &
is the gap between the spiral blade and the concave plate, mm; d is the diameter of the roller, mm; D is the outer diameter of the spiral blade, mm; n, is the speed of the
screw conveyor, r-min’'; v, is the horizontal speed of the pickup teeth when they are separated from the sliding plate at the junction, mes™.; v, is the axial speed of the
screw conveyor, mes™.
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Fig.5 Spiral conveyor
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1.Right concave plate 2. Left concave plate
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Note: d, is the width of the long waist hole, mm; £ is the angle between the long
waist hole and the axial direction of the screw conveyor, (°).
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Fig.6 Diagram of concave plate expansion
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1. Conveying groove 2. Cover plate 3. Tensioning mechanism 4. Driven shaft
5. Conveyor chain harrow 6. Drive sprocket 7. Tensioning wheel 8. Hydrau-
lic cylinder 9. Pickup table drive chain 10. Pickup table drive sprocket 11.
Drive sprocket 12. Connection sleeve 13. Drive shaft 14. Anti-rotation limit
plate
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Fig. 7 Schematic diagram of conveying device
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Fig.8 Schematic diagram of anti-winding structure of static outside dynamic and harrow movement
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1 0.62 2.17 98.27 0.98 96.35
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3 1.12 2.55 95.64 1.12 100.00
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Design and test of pickup and conveyor device for

full-feeding peanut pickup harvester
Wang Shenying, Hu Zhichao™, Xu Hongbo, Cao Mingzhu, Yu Zhaoyang, Peng Baoliang
(Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture and
Rural Affairs, Nanjing 210014,China)

Abstract: In order to improve the quality and efficiency of the upright peanut pickup harvest in China, and solve the problems of the
peanut pickup conveyor in China, such as the complex manufacturing process, high cost, poor handover and easy to jam, easy to entan-
gle and skip tooth, easily twisted chain harrow, etc. a new large-scale full-feed peanut harvester pick-up conveyor was designed, includ-
ing its overall structure and transmission system. The device is mainly composed of depth limiting wheel, vine and pods pressing rod,
slide plate, pickup device, spiral conveyor, quick hook mechanism, conveying groove, chain harrow type conveyor, anti-winding device,
hydraulic cylinder and transmission system, etc. The power of pickup, push concentrating and conveying was provided by the subse-
quent picking parts through the transmission system, and the high and low lifting adjustment power of the device was provided by the
hydraulic system. The device can complete the operations of picking, pushing and squeezing, transferring and partial soil removal of
peanut pods and plants. When working, the peanut vine and pods were driven by the rotating pickup teeth and interact with the pressing
rods to enter the spiral conveyor along the slide plate. Under the rotating gathering of the spiral conveyor, the peanut vine and pods were
gathered to dock with the conveyer of the middle section, and conveyed into the subsequent picking component, driven by the rotary
movement of the conveyor chain harrow, through the space between the conveyor chain harrow and the bottom plate of the conveyor
groove. At the same time, the ground clearance of the pickup teeth can be adjusted through adjusting the height of the pickup bench by
the hydraulic cylinder. The structural design of key components and the analysis and determination of key parameters were carried out.
Adopting funnel rafter eaves handover technology, a new type of sliding plate roller anti-stuck pick-up device shaped with Chinese char-
acter """ was designed, solving the problems of the complex manufacturing process, high cost, poor handover with spiral conveyor and
easy to jam of traditional pickup device. Adopting static outside dynamic anti-winding technology, a chain harrow type conveyor was de-
signed, avoiding the phenomenon like those that the conveying device is easy to be entangled, tooth skipping, chain harrow twisting. The
above technology improved the efficiency and reliability of the peanut pick-up conveyor device. The field test showed that the pickup
rate was 98.31%, the pickup-and-rods-drop rate was 1.12%, and the reliability was 98.91%. The performance indicators met the design
requirements. This study can provide technical reference for the research and development of upright peanut pickup conveyor and other
crop pickup conveyor equipment.

Keywords: agricultural machinery; design; peanut; pickup bench; conveying device; full-feeding type



