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" Design, Construction and Evaluation of a portable Limb Shaker for Almond
Tree"

Abstract

Fruit harvesting cost is probably the major factor in determining whether or not
there will be an economically successful season for most farmers. Manual harvesting
of fruit accounts for 30% - 60% of the total production costs. Mechanical harvesting
is a principle way for input reduction. The aim of this study was to design and
develop a limb shaker for vibratory nuts detachment especially almond that it be
suitable for Iran gardens. The limb shaker was light- weight unit including a two
cycles, petrol engine. In order to reduce the speed and change direction of it, a
centrifugal clutch and a gearbox which driven by the engine's crankshaft. The input
rotating motion was transmitted to a slider- crank mechanism, where it was converted
to reciprocating motion. The resulted vibrating motion was transmitted to tree limb
through a boom and C- shaped clamp. In order to evaluate performance of the
machine, a 3x3x2 factorial experiment with completely randomized design in three
replications were conducted. In these tests three levels of shaking frequency (10, 13
and 15 Hz), two level of shaking time (5 and 10 s) in constant amplitude were
investigated with three almond cultivars (Azar, Harir and a kind of local almond).
Moreover, variations of the fruit detachment force (FDF) to its weight (W) ratio and
variations of the geometric mean diameter at different maturity stages were measured
in mentioned cultivars. Analysis of variance and mean comparison by Duncan's
multiple range test showed that the effects of shaking frequency and shaking time on
fruit detachment were significant, while almond cultivars and their interactions were
not significant in 1% of probability. The percent of detached fruits was increased by
increasing the shaking frequency. Maximum fruit detachment (97.99%), was obtained
by applying the shaking at 15 Hz frequency also the percent of detached fruits was
increased by increasing the shaking time. FDF/W ratio decreased as maturity time
increased, while the geometric mean diameter increased as maturity time increased.

Key words: almond, limb shaker, mechanical harvest, shaking frequency,Slider-
crank.



