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INTRODUCTION

In British Columbia, as in many
other parts of the world, there is a
great deal of interest in mechanizing
the harvesting of tree fruits. It would
certainly be advantageous if a grower
could harvest the fruit with the same
crew that is used for other orchard
operations during the year.

Some fruits, such as sour cherries,
can now be harvested mechanically
with "shake and catch" equipment
using a minimum of labour (5).
There is a good possibility that the
same type of equipment will prove
satisfactory for harvesting other fruits
destined for processing — prunes,
clingstone peaches, some varieties of
apples, and sweet cherries for brin
ing (4, 6, 8). It is doubtful, however,
that this method can be improved
sufficiently to make it acceptable for
harvesting top quality apple varieties
for the fresh fruit market. These
apples will likely be picked by hand
for some time yet. The immediate
problem is to devise equipment and
management procedures that will im
prove the efficiency of the picking
crews and make the work more at
tractive. In an effort to solve this
problem research workers and grow
ers in many areas are developing
various types of harvesting aids (1,
2, 3, 7, 9).

Studies have shown that most
workers pick faster when on the
ground than when using ladders.
Therefore if equipment is available
that permits the pickers to reach the
fruit easily in all parts of the trees
without using ladders the picking rate
should increase.

One obvious way of reducing the
amount of ladder work is to grow the
fruit on small trees. In dwarf tree
plantings, where most of the apples
can be reached from the ground, it
is not unusual for pickers to double
the picking rate they could obtain on

•Contribution No. 244 from the Summer-
land Research Station.

Figure 1. General view of the Summerland orchard work platform.

standard trees without making use of
any aid except a very short ladder.
However, the trend in British Colum
bia is to grow fruit on semi-dwarf
trees with a height of 12 to 14 feet.
Only about half the fruit on such
trees can be picked from the ground.
For picking the remainder, some
means must be provided to position
the pickers so they can comfortably
reach the apples in the upper half of
the trees. The Summerland orchard
work platform was designed to take
the place of ladders in these semi-
dwarf plantings.

DESCRIPTION OF MACHINE

The work platform is a self-pro
pelled machine that carries the pick
ers and the bins AVz feet above the
ground (figure 1). The workers stand
on "work planks" that telescope in
and out of the main platform. These
six planks are hydraulically operated
by the workers using convenient foot
controls on each plank.

The basic frame is the chassis of a
lV^-ton truck with dual rear wheels.
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The frame was shortened to give a
wheelbase of nine feet four inches
which permits turning in a reason
able space at the ends of the rows.
The overall length is 17 feet six
inches. The width with work planks
retracted is seven feet and with
planks extended is 15 feet.

The workers pick the apples into
padded bags which are emptied into
the bins carried on the platform. The
maximum distance that pickers have
to walk to get to a bin is four feet.

The empty bins are picked up from
the ground by means of a front-
mounted forklift. The fork guide is
split just above the platform level.
When the empty bin is in the upper
part of this guide, one man rotates
it through 180 degrees and pulls it
off the fork onto a powered conveyor
on the platform. There is space on
this conveyor for two bins. These are
filled simultaneously, with each pick
er emptying his picking bag into the
nearest bin.

When the rear bin has been filled
it is powered back into the "let-down"
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Figure 2. Full bin ready to be discharged from the machine.

the one in the rear left position con
trols the conveyor on the deck as well
as the bin "let-down" winch.

Safety of the operators is of prime
concern. Safety features incorporated
in the design of the work platform in
clude the following:

1. There is a sturdy guard rail at the
outer end of each work plank.

2. Each plank has a rough non-skid
surface.

3. Plank speed is restricted to about
15 feet per minute.

4. Each picker controls the motion of
his own plank. Since the controls
are on the same end as the guard
rail the picker naturally steadies
himself with the guard rail as the
plank moves in or out.

5. The hydraulic operation of the
planks ensures that each one is
locked positively as long as the
control valve is in the neutral pos
ition.

6. The conveyors on the platform
and in the let-down cage are posi
tively powered so there is no
danger of the heavy bins getting
out of control as they are being
moved along the machine.

EXPERIMENTAL WORK

An experiment was carried out to
compare the picking rate of the same
crew working alternate full days on
the work platform and on 10 - foot
ladders for a total of six days. The
work was done in a commercial apple
orchard in which the trees were
spaced 21 feet by 21 feet and had a
spread of 14 feet and a height of 12
feet. These trees had not been pruned
to facilitate working with the plat
form and consequently many
branches were in positions that ob
structed the free movement of the
work planks. The 21-foot row spacing
necessitated more reaching than is
desirable to pick the apples in the
tree centers.

Normally when men are picking
from ladders they have to walk with
the full bag a distance of 15 to 20 feet
to get to a bin. In this experiment
they had less distance to walk be
cause the bins were carried along and
kept close to the ladders by a tractor-
mounted forklift.

Before the platform was brought
into the orchard all the fruit up to a

cage. This cage is lowered by means
of a hydraulic winch. When the cage
is about 14 inches from the ground,
its front edge strikes a stop on the
frame which causes the cage to tilt
out until the ends of the bin skids
touch the ground. Then, as the ma
chine moves forward, the conveyor in
the let-down cage eases the bin
gently onto the ground (figure 2).
The cage is returned automatically to
the "up" position ready to receive the
next full bin.

The truck engine drives a double
hydraulic pump that supplies the oil
which powers the various drives —
the main drive motor, the bin pick
up cylinder, the bin conveyor motors,
the work plank cylinders, the steering
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cylinder and the hydraulic winch
motor. The oil is metered to all cir
cuits to ensure that there is the same
response any time a control is oper
ated, regardless of what other circuits
are being used.

The hydraulic drives eUminate the
need for special clutching when start
ing and stopping either the vehicle
or the various conveyors. They also
provide automatic braking when the
control valves are in the neutral pos
ition.

Three of the pickers share in the
operation of the machine. The picker
working on the front left side oper
ates the main drive and steering; the
one in the front right position oper
ates the empty bin pick-up fork; and
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height of about 6y2 feet had been
picked by a ground crew. Thus in the
experiment the harvest rates were
compared for picking in the upper
parts of the trees only. A record was
kept of the amount of fruit picked
per hour by the two methods.

RESULT

During the six days of the compari
son the picking rate with the plat
form was essentially the same as with
ladders, averaging 600 pounds of
apples per man per hour.

The reason that the picking rate
was not improved by using the plat
form was not hard to find. When the
men were using ladders, each one
was busy all the time; when they
were using the platform, one or more
of them was idle much of the time
because there was no fruit within
reach. All the workers agreed that it
was less tiring to pick from the plat
form than from ladders.

DISCUSSION

The use of telescoping work planks
makes the platform versatile since it
makes it possible for pickers to reach
to the centers of trees where the
space between rows varies from 14
to 20 feet. On the other hand, this
feature adds considerably to the cost
of the machine, and since it restricts
the movement of the pickers along
the platform, it often makes it diffi
cult to keep all of them fully employ
ed. When a picker has finished pick
ing all the fruit he can reach from
his work plank he cannot readily help
a neighbour who still has fruit to
pick. Basically he is restricted to a
fairly narrow work station.

It would probably be better to
eliminate the telescoping work planks
and use a fixed-width platform, with
the width suited to a particular plant
ing. This would necessitate rigid con
trol of tree width to permit passage
of the platform down the aisles. Since
a worker can reach into the tree only
about three feet, the total tree width
would have to be limited to six feet.

The pickers would stand on walk
ways extending the full length of the
work platform. If these walkways
were 12 feet long there would be
space for three or four pickers per
side. They would be more or less
equally spaced along the machine
but would be free to move as re

quired to help each other. In this way
all the pickers could be fully employ
ed most of the time.

To derive the greatest benefit from
this type of platform the trees should
be close together in the row so as to
form a continuous fruiting wall. Tree
height should be limited to 12 or 13
feet and the tree rows should be
spaced 13 or 14 feet on centers.

While the work platform was de
signed primarily as a harvesting aid
it would also be useful for positioning
workers for other tasks such as thin
ning and pruning. In fact, its use for
pruning would go a long way toward
making sure that it would be able to
get down the aisles between the rows
at harvest time.

An important change has been
made on the work platform in prepar
ation for the 1968 harvest season. The
front-mounted fork-lift has been re
placed by a bin "pick-up" cage, sim
ilar to the one used for lowering bins
at the rear of the machine. In very
close plantings there is net room to
turn the bin through 180 degrees to
remove it from the forks on to the
powered deck conveyor. With the
new arrangement the bin can be
transferred to the deck conveyor
without being turned. The new lift
also has greater capacity, enabling it
to lift full bins if necessary.

CONCLUSION

Using a mobile work platform as a
harvesting aid to replace ladders has
considerable merit. It eliminates
much of the hard work associated
with picking fruit and should make
it easier for growers to obtain an ad
equate supply of harvest labour. Lim
ited experience indicates that pickers
would rather pick from the platform
than from a ladder, provided the
trees are pruned so the fruit can be
reached easily. For the method to be
economical, of course, the workers
must be fully employed.

It is obvious that no single design
of work platform will be satisfactory
in all plantings. Either the platform
must be built to suit a particular type
of planting or the planting must be
trained to suit the platform.

At the present time it appears that
work platforms can be used to best
advantage in plantings of closely-
spaced, rigidly-controlled, semi-dwarf
trees in rows 13 or 14 feet on centers.
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If it is possible to produce high yields
of good quality fruit year after year
in this type of planting, then work
platforms will certainly become valu
able harvesting aids.
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