Automatic Bulk Fruit Sampler for Florida Citrus

IN Florida, at one time, all citrus
fruit was bought and sold by the
box. The only measurement that was
made of quality was to determine
whether the fruit would pass the mini-
mum maturity standards (1)°. If the
minimum 1'equirements were met, the
number of boxes of fruit were counted
and this figure multiplied by the
agreed upon box price to determine
the value.

The internal quality of the fruit be-
aame most important as soon as the
major portion of the crop was being
utilized for concentrate orange juice.
Regulations established the minimum
quality standards for the finished prod-
uct so the processor needed to know
what quality fruit he was buying. The
term “pounds-solids” was coined by the
citrus industr_v to represent a fair evalu-
ation of this quality. It is usually ex-
pressed as pounds-solids per box and is
the product of juice yield and soluble
solids. For example, the juice yield from
a 90-1b box of oranges is 50 percent and
the soluble solids is 10 percent, There-
fore, the pounds-solids per box would
be 90 x .50 x .10 or 4.5.

()htzliuing suli}.‘fnvtory measurements
of pounds-solids presented many prob-
lems. Disagreements as to what con-
stituted a fair measurement went on
among growers and processors for
many vears. In 1961 the Florida Cit-
rus Commission held an industry-wide
meeting in their offices in Lakeland,
Florida, to discuss the problems sur-
rounding the measurement of pounds-
solids. As a result of this meeting, a
project was instituted the primary
function of which was the (leve[{)pmcnt
of improved methods and equipment
for selecting samples, extraction of
juice and measurement of degrees Brix
(soluble solids).

The degree of success in determin-
ing the pounds-solids of a bulk load
of fruit as delivered to a processing
plant depends on several factors, one
of which is obtaining a representative
sample. A representative sample is one
that fulfills the desired degree of re-
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FIG. 1 Primary sample catcher.

liability based on acceptable pounds-
solids variations. Therefore, to a large
degree, the solving of the problem re-
solved itself into one of statistics com-
bined with good sound engineering de-
sign.

The variables that affect the results
fall into three general categories, name-
ly, fruit, trucks and unloading systems.
While a bulk load of fruit arriving at
a processing plant for unloading may
contain mixed varieties and maturities
as well as other variables, the one of
primary concern in ()ht;lilling a sam-
ple is the individual fruit sizes (2).
Processing plants sometimes grade out
undesirable fruit before the sample is
taken, but, in any event the challenge
still is to select a sample that will be
representative of all variables. Since
fruit size has a significant effect on re-
sults and fruit can be separated and
counted, all evaluations were based on
the samples being representative when
the distribution of sizes was statisti-
cally correct.

The variability between trucks is
mainly capacity, this ranges from 100
to 600 boxes with the majority being
between 300 and 500-box capacity.
There are about 50 processing plants
in Florida, many with different fruit
unloading systems. These change from
}"[.'&ll' to _\-"ﬁ.‘}.lr as in'll']l'()\"(.‘l'l]t“]lts dare i[]-
corporated, the objective being to un-
load faster with a minimum of labor
and fruit damage.

EXPERIMENTAL PROCEDURE AND
ResuLTs

A typical fruit-receiving system was
constructed at the Citrus Experiment
Station at Lake Alfred, Fla., to meas-
ure the effect of some of the varia-
bles and to test sampling devices of
all sizes, types and descriptions. The
unloading and fruit-storage equipment
was similar to that used commercially,
except that it was of much smaller ca-

pacity. The bin held 150 boxes and
was equipped with soft baffles to re-
duce damage from recirculating fruit.
The vertical elevator had an open V-
type flight 48 in. long and 10 in. wide
mounted e¢n 15 in. centers. The roller
conveyors used for grading were stand-
ard 52-in. wide by 10-ft long, and the
belt conveyors were 14 in. wide of
varying lengths. The fruit was han-
dled in the same manner as at most
processing plants, except some spe-
cial features were necessary for the
purpose of experimentation:

1 The fruit elevator and all convey-
ors had variable-speed drives to facili-
tate the changing of unloading rates.

2 Provisions were made for the easy
installation of experimental samplers as
they became available.

3 Equipment was ;trranged so that
the fruit could be recirculated.

Fruit for testing was unloaded from
a bulk truck and conveyed to the stor-
age bin from which it could be con-
veyed to the packing house, an-
other truck or back to the bin. Sam-
ples were selected each time the fruit
was moved from one place to another.
All fruit in every lot was rerun at least
three times including its trip to the
packinghouse where it was sized and
counted. The fruit was separated into
individual sizes by means of a stand-
ard belt and roller sizer. A microswitch
on each of the sizer bins activated an
electric counter to show the number of
fruit of that particular size. A simple
calculation provided the percentage of
each individual fruit size in the “lot.”
The samples obtained were sized,
counted and percentages calculated in
like manner.

Two different sampling devices were
compared, type A being the experi-
mental unit and type G a device that
represented the best of those used at
commercial processing plants. The ex-
perimental sample catcher consisted of
a timed, rotating, fork-type pickup arm
(Fig. 1) that passed completely through
the flow of fruit taking an unbiased
cross section. A matching-gridded,
transfer plate was installed in the con-
veyor system so that the arm could
pass through the free-flowing fruit. The
fruit picked up by this arm was de-
livered to a singulator unit (Fig. 2)
which arranged the fruit in single file
for counting. The number of fruit se-
lected for the final sample was regulated
by a predetermined setting on the con-
trol unit (Fig. 3). The conventional or

. pp. 264, 265 and 269, 1969)

Published by the American Society of Agricultural Engineers, St. Joseph, Michigan






