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SUMMARY

Some studies on mechanization of fruit harvest-
ing had been carried out by the Institute of Agri-
cultural Machinery in the last ten years., The
studies described on this paper are on the develop-
;he of the labor saving methods for harvesting
apples to fresh market, being one of the most
smportant fruits in Japan.

The results of these studies on apple harvesting
are as follows.

1. It was very difficult to harvest apples for
fresh market by the shake catch method,

9. The picking rate acquired by using the
mechanical harvesting aid developed in this study
was a upper limit by human labor,

3. The mechanical man positioner developed in
this study was effective to save the harvesting
labor and also the labor for the other operation in
ladder zonme.

This thesis was composed of seven chapters in-
cluding the introduction and the conclusion, In
Chapter 2, the background and object of this study
had been clarified by many statistical data. The
object of this study was to improve the conven-
tional method of apple harvesting and also to

develop a progressive method.

In Chapter 3, The time study of conventional
apple harvesting which carried out on the suburbs
of Nagano City had been described. The results
are as follows.

1. Maximum picking rate (No. of picked fruits/
min.) by using the harvest bag on the ground was
19.9 and minimum picking rate by using the hand
basket on the ladder was 8.5.
These picking rate was characteri-

Average picking
rate was 12.8.
zed as follows.

1) The picking rate on the ladder was only 50
to 60% of on the ground. And the number of fruits
picked on the ladder amounted to 80% of all fruits

Then, it had
been obvious that supplying a nice scaffolding in

on a tree investigated in this study.

stead of ladder would be effective for improving
the picking rate.

2) The picking rate by using the bag which
was enable to use both hand was about 50% higher
than that of hand hanging basket.

3) The non-productive time, that is, the time
for moving fruits to field box from harvest bag or
hand basket and the time for changing the pickers
position, had been occupied about 30% of all pick-
ing time. And so, it had been apparent that deve-
loping a new system to reduce this time would be
effective,

4) As to fruit injury, the 6.1% of fruits picked
by using a harvest bag had been damaged.

2. In order to improve the picking rate of con-
ventional method drastically, it was necessary to
employ a conception of mechanical mass removal,
because of existing upper limit on hand picking

rate.

Chapter 4 was related to the shake catch method.
New shake catch system had been developed to
aim at bruise reduction. This was made up of
three portions. They were deceleration device for
free falling fruits in the tree canopy, unloading
fruit conveyer serving as catch surface at the same
time and bin filler. And also, the self propelled,
hydraulic driven limb shaker had been developed
simultaneously, The deceleration device was three
hundreds deceleration prongs setting horizon-
tally to the rectangular frame, which was 3.7m
by 2.5 m. By inserting these prongs into a tree
canopy, a height of free falling for fruits had been
divided into small, Then the speed of free falling
fruits had been reduced to no bruise, Unloading
conveyer, which was installed under the decelera-

tion device, served as catch surface also, The



conveyer belt, which was set regularly many short
prongs for cusion on it, was made of cushioning
material. This belt was able to catch each fruits
without impact and to unload fruits into the bin,
The stroke of the limb shaker was 75 mm and the
frequency was 400 c.p.m. The bulk bin used in
this study had capacity of 150 kg apples. This
shake catch system had been tested in the field of
the National Trainning Center for Fruit Production
near Morioka City and evaluated. The results are
as follows.

1. The more numbers of deceleration prongs
was set to the frame, the more insertion of prongs
to tree canopy had been difficult,

2. About 30 % of harvested fruits had been
stemless fruits which was not marketable,

3. The percent of bruised fruits was about 20%.

By the reason of above described. I concluded
that application of the new developed harvesting
system, employed a mass removal concept for
fresh market apple would be difficult. But on the
other hand, mechanical harvesting system for
Japanese plum had been developed succesfully by
mass removal technics, accumulated in this study,
and also if we would keep a new, effective absci-
ssion chemical, we would be able to harvest Citrus
Unshu by our same technic,

In Chapter 5, 1 described about mechnical
harvesting aid called Type HA-4. This aid had
been developed for supplying nice scaffolding and
The

unloading device and automatic box filler had

for eliminating the labor of box filling.

been employed. Then, picked fruits was filled in
a box after tossing to the curtain hanging on the
unloading fruit conveyer by pickers and was
unloaded to box filler by the conveyer. Empty boxes
was loaded on the sloped roller conveyer under
the floor of chassis, When box is filled fully and
unloaded on the ground, a empty box was supplied
to box filler simultaneously. The results of field

testing indicated that the productive time of all
was larger than 90 % and picking rate was 2.5 to
3.0 times compared with the conventional method.
As to fruit injury, less than 38.5% of all harvested
fruits had been damaged. This large improvement
of picking rate was due to effectiveness of this
aid and to uniformity of tree shape for using this
type of aids effectively.

Single purpose aid like a mechanical harvesting
aid, the Type HA-4, could display high picking
rate. But, a simple man positioner, that was ava-
ilable for multi-purpose, was demmanded by people
having their attention on this study by the reason
of machine cost. Then, some man positioners had

been developed.

Chapter 6 was on the developed man positioners
and on the results of the field testing by these
machine. After making some man positioners on
trial, Type HA-10 had been designed and built.
This was self-propelled, and had a small platform
which was 2.4m by 1.2m, and had eighteen
hydraulic driven catwalks under the platform, And
also the platform could move up and down between
0.8m to 2.0m in height., The picking rate using
by this positioner and harvest bags was 2 times
compared with that of using a stepladder and
hand basket, This high rate was acquired by the
nice scaffold in tree canopy and levelled platform
having no relation with the inclination of orchards.

As the other gains, this was available for prun-
ing, thinning, pollination, handling and etc., and
the labor efficiency for these operation was about
1.2 to 1.4 times éompared with the conventional
method,
no concern for fruits injury, and was lower cost

In general, man posisioner was having

than mechanical harvesting aid, was available

for the other kinds of fruit tree. Then, the con-
clusion had been made that the man positioner like

Type HA-10 would be the most acceptable in

near future,
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