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ABSTRACT 

Potato producers have always been faced with the problem of 

the removal of unwanted debris from potatoes during the harvesting 

process. Methods of separation using differences in a physical 

property between the potatoes, stones, and soil clods such as 

specific gravity, shape, spectral reflectance of light, hardness 

or e l ectrical resistance which have been tested experimentally or 

have become commercially available are discussed. 

'l'he reflectance properties for samples of Prince Edward 

Island produced potatoes were measured for wavelengths of light 

from 0.4 to 0.88 microns using a Spectronic 20 spectrophotometer. 

This was done to determine whether or not a separator which 

used the difference in light reflectance between stones and 

potatoes would be applicable to Prince Edward Island conditions. 

The potatoes from which the data was obtained showed similar 

spectral reflectance characteristics to other researcher's data 

up to a wavelength of 0.74 microns. The reflectance of these 

samples decreased more rapidly above this wavelength due to the 

limited range which was accurately measured by the machine. 

~efore a positive conclusion could be reached, further tests 

would have to be performed using a spectrophotometer with a 

greater range in the infrared region. 
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INTR Dll C'l' I ON 

Pot t pr uctio r p ... nt ~ 1 r ; p re nt ~ f--r o ~- t ll 

. ~ricul tur ~ 1 pr ducti on of Princ Edw ·;u·d I ~ lfl.ll i. E eh y , r nll 

vera· f 40' . 0 ar ·rown to b old f )r iLh r .. or 

t bl st c~, utsi th pr vin ~e. M :\llY of t 

in ere S"" f tw hunir d c Cl' 11d ft n 

to i · th crop over t1 h~rv _ tin· n.. 'l'h' n tnny t i: rt 

as rly a mi -August nd th h xve tor. ~r u2 d on • daily 

basis t o- ath r t h e compl t crop b for · th ,·rou 1d fr · t .~·, 

in th f 11. 

Unfortuu t ly, h t to h.rv t r 1 fall win· tht ~m · 

tr nd oth r farm impl m nt in b tt. - 'm nt of 

machine. F w i n1 rov m trts hav - b n m d with r et to 

some of th manual 1 b .r r uir d for h h - rv~ - tinr -pr c · ~ n. 

The rn"' nu 1 1 b r t which r f · r ne is m d h r j _ that which ib 

r quire to rem v ton s an oil cl ds from th flow )f pet t 

on th h -rv st r whi h is ir et to tr · n port trncl s .. 

ston s c~u e m eh nic e cm g t tl1 tub r durin \ crow i1JF 

on the convey r and Lch tim th ma of m. terL 1 nr -

drop d from on c nv yor t th otl 1 dur ng th conv ying proc s .• 

Although Irince Edw ( rd Isl nd roducers , r not Jl: gu d with 

the i1t n ity of ~ton lnter d by prodnc _ rn n l.thor lll i jor 

potato growin · r as uch a N w run.ew· cl · nd Hn .n , "'till th r 

is Je d t have four p p n th harvo tor to r move th tcnoc, 

il~clods, , n d other m. t ri 1{ .:uch ~ •" v n th - t h · v f UJ.ct 
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their way through t he system of c onveyors. The cost of this 

labor during t he 1977 harvesting season was $4 .00 per man's hour 

or $ 16 per hour. The extra production cost due to thi s l a bor 

cost was 8 .5 ~ per 100 pounds of potatoes based on an a vera ge 

production of 300 cwt. per acre and a t a ha rve st ing r a te of one 

acre per hour. If three of t hese people could be replaced by a 

machine which could remove the unwanted debris for a reasona ble 

overhead c ost, it would be a gre at step in the machinery industry 

and it would make the production of this crop more e f ficient. 

The purpose of this pro ject is to analyze the methods which 

have been experimented for stone and soil clod removal and to 

study the spectral reflect ance properties of potatoes produced on 

Prince Edward Island to determine whether or not a system which 

used this characteristic as a means f or separation could be used 

by the potato producers of Prince Edward Island. 
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LITERATURE REVIEW 

The operating potato harvester picks up the mound of clay 

in which the potatoes grow, and passes it over a series of chains 

and conveyors during which time the loose clay should be shaken 

through the spaces in the chain conveyor, along with all other 

particles with a diameter less than 1.5 inches. The materials 

which fall through the ·chains are deposited back onto the field. 

The vines stay on a sloped conveyor which deposits them back to 

the field while the potatoes, with unbroken soil clods and rocks, 

are deposited to a cross conveyor which in turn takes them to a 

sloped side ~levator. The side elevator (conveyor) deposits the 

potatoes and whatever other materials still remain with them onto 

a conveyor bed that transports the tubers to the bulk box. It 

is on this last conveyor that the hand sorting is carried out. 
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Design Parameters: 

When choosing a sorting system, it is best to determine its 

suitability for the job. Some of the major points to keep in 

mind when picking a system are: 

(1) Rate of work. A large number of relatively l a rge size 

of objects are going to be handled per unit of time. Sides (1974) 

estimated as many as 120,000 potatoes may be passed over the 

harvester per hour while Gray et al. (1972) based their separations 

design on a potato unit flow rate of 160,000 per hour. story 

and Raghaven (1973) designed for a flow of 500,000 potatoes, stones, 

or soil clods per hour. 

(2) Variations of soil amount, moisture and aggregate size. 

(3) Moisture and the soil attached to the tubers and stones. 

(4) Ability of the separation mechanism to work in the 

presence of a small amount of organic material. 

(5) susceptibility of the crop to damage. 

(6) Similarity of stones and tubers in several properties: 

weight, shape, colour. 

(7) Miscellaneous- variations within and among areas and 

incidents due to field operations. 

With this list of problems in mind a system has to be designed. 

The requireme nts would be: 

(1) A consistant difference in one or more of the properties 

of the materials to be separated. 

(2) The objects to be sorted to be arranged in some manner 

so that each object may be analyzed independently. 

(3) The me ans by which the potatoes are to be s eparated has 
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to be non-destructive to the potatoes and has to work under a 

variety of field conditions. 

(4) The separation system should not cost more than the 

aVailable manual labor would for the estimated lifetime cost of 

the mechanism. 

SPECIFIC GRAVITY SEPARATORS 

Inclined Conveyor: One of the first attempts to separate stones 

from potatoes was to pass the materials on a conveyor operating 

at a n inclined angle which was l arge enough to cause the more 

round potatoes to roll down while t he flat stones remained to be 

discharged from t he harvest er. For its simplicity, the system 

worked moderately well until the invention of the t wo row harvest er. 

Due to the increased flow of materials and additional crowding, 

the potatoes tend to stay on the conveyor and are discharged with 

the st one s . (Sides, 1974). 

Air Separator: A separation system now being used in Maine (Sides, 

1974) is one using an air blast or a vace.uum which lifts or blows 

off the les s dense potatoes from the conveyors, leaving the more 

dense and other materials to be discharged back to the soil. The 

air blast and vacuum are caused by a large centrifugal fan which 

is run by an auxillary engine. The potatoes are lifted or moved 

because they have a lower specific gravity and thus lower terminal 

velocity than the stones. 

This method works reasonably well in the presence of a high 

ratio of potatoes to stones, 19:1, with a separation efficiency 
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of 9~fo using flow rates of material from 500 to 1500 pounds per 

minute. When the ratio of potatoes to stone s drops to 2.33:1, the 

separation efficiency drops to 90%. These values were obtained after 

the machine wa s adjusted f or the conditions. The increase in the 

flow rate of stones, however, did cause a substantial decrease in 

the efficiency of the machine. 

These machines do cause an unfavorable amount of mechanical 

damage to the potatoes, notably when the air velocity in the 

chamber is too high. The recommended air ve l ocity of 100 feet 

per second in the chamber was found to be too high. The reduction 

to a velocity of 95 feet per second reduced damage losses. 

The installed unit put an additional cost of $5000 on a 

harvestor in 1968. The engine, to provide the power for the air 

stream, can consume as much a s 30 gallons of fuel for an eight 

hour work shift. 

Potato production studies in New Brunswick have shown that 

harvesting rates are increased using the air vacuum attachment 

for separation. Harvesting rates could be increased from 0.68 

acres per hour using a conventional harvestor to 0.89 acres per 

hour with the harvestor having the separation unit. 

Flotation Separator: In the early 1950's, the Shotbolt harvestor 

was developed in England which used a tank of water as a separation 

mechanism. In this tank, the potatoes would float while the 

stones and s oil clods would sink. The potatoes were taken off the 

top and the stones and other particles were continuously scraped 

from the bottom. The separation percentage was excellent but the 
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potatoes tended to be more susceptibil~ to breakdown in st orage 

. after being wet. 

Rotating Brush Separator: Separation was also attempted by 

passing the materials onto a rotating brush. The more dense 

particles tend to penetrate the bristles more than the less dense 

potatoes. When adjusted properly, the less dense potatoes should 

remain on top of the brushes while the stones and soil clods being 

more dense, should pass through and be deposited on the ground. 

Tests on the rotating brush model showed that the separation 

worked for systems which had specific gravity ratios of 2.5:1. The 

efficiency of operation did not depend on brush speed, loading 

rate or separation slope. Brush spacing appeared to be the only 

significant parameter for the operation. 

The capacity of a 60 inch wide model separator was found to 

be sufficient to handle the output of a two row harvester 

travelling at 1-1/8 mph in a crop yield of 300 cwt per acre. The 

prototype was tested using a potato to stone ratio of 1:1 by 

weight. (Eaton, 1969). 

The proper length, size and type of bristle was not 

established. The prototype was never tested using actual field 

conditions. The suggested positioning of the unit was directly 

after the potatoes fell from the main digger chain. 

ELECTRONIC CONTROL SEPARATION 

Electrical Resistance Separator: Other separation mechanisms 

have been designed to analyze a specific difference on a property 
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of the potatoes, stones and soil clods. The electronic 

interpretation of the signals received, controls a sorting gate 

which the object must pass. 

Gilmour \1960) tried to develop an Electronic Potato Screener. 

He concludes: 

"This method works on the difference in electrical resistance 

between a pair of blunt electrodes and are simultaneously applied 

to the material being tested. The resistance between the blunt 

pair, when applied to a potato, will be about 50 kilo ohms or more, 

depending on the dryness of the skin. The resistance of the wet 

clod will be less than 50 kilo ohms, but dry clods and stones will 

have much higher resistance. The resistance between the sharp 

electrodes whenapplied to the potato will be high at first, but 

will fall to a value of 20 to 30 kilo ohms when the skin is pierced. 

This value is remarkably constant from potato to potato. Clods 

and stones will give a much higher resistance between the sharp 

electrodes than between the blunt ones, for the area of contact is 

less. Thus, we distinguish between a potato and any other object, 

for only with a potato will the resistance between the sharp 

electrodes be less thQ.n between the blunt ones". 

The mechanism works with an accuracy of 90% and seldom less 

than 85%. Because the skin punctures are so small, there will be 

no mechanical damage to the tuber. 

The system was never tested under field conditions. Data is 

available from lab tests only. The major disadvantage is that all 

four electrodes must make good contact with the surfaces, otherwise 

the resultant signal could lead to the f a lse acceptance or 
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rejection of an object. The actual rejection mechanism is not 

well described nor is the method of obtaining individual 

presentation of the sample. 

Hardness Separator: Gray (1972) designed a system which sorted 

the potatoes from the stones by interpreting the vibration caused 

when the object was dropped from a known height onto a steel plate. 

Individual rows were made of the mater ial on the digger chain by 

using a series of rubber channels on the chain. This conveyor 

chain was geared to travel 20% faster than the feed chain in an 

attempt to achieve better singularity of the individual objects. 

When the potato or stone comes to the end of the conveyor, it falls 

9 inches onto a sloped steel plate. The frequency of the 

vibration caused by the impact is measured by an accelerometer 

which then feeds the signal to an input amplifier. If t he frequency 

is high enough, it means that the object which dropped on the plate 

is a stone. A signal which controls the circuit is sent out and 

the circuit activates to open a sliding gate discarding the stone 

to the ground. 

The frequency and amplitude of the vibration caused when a 

potato strikes the plate is much lower than that for a stone, thus 

the gate will not be opened. 

Stones from 1.5 to 2.5 inches in diameter are large enough 

to trigger the mechanism. This size is small enough because any 

that are smaller than this should pass through the chains of the 

conveyor. 

Dropping objects onto the sensor offers advantages such as; 



10 

(a) it could be easily incorp orated onto a conventional harvest er 

at the intersection of two conveyors; (b) fi xed drop heights 

could be maintained, thus al lowing pre dictable response upon 

impact; and (c) the rebound trajectory could assist in the 

separation since the gravitational forces c ould move the stone 

through t he gate. The capacity of the steel plate sensor was 

approximately 20 stone impacts per sec ond since the vibrations 

were damped out within 50 milliseconds. The output voltage from 

the amplifier to the s witching circuit lasted for only 5 mil l isec onds. 

The capacity of t he system was limited by the time required 

to run the ga te through a complete open and close cycle. It took 

about 0.2 second, therefore it could react for 5 objects per 

second. Consecutive stones at a rate of more t han 5 per second 

kept the gate open continuously. 

his machine was tested in the field. The major problem that 

occurred wa s that the sorting gate failed to operate when there 

was soil build-up around it. Each plate had to be mounted 

separately on the frame with padding to prevent stray vibrations 

from triggering other sensors when a large stone hit one of the 

plates. The mechanism did register all stone impacts. No furth e r 

information is available on this method except t hat it is i n use 

on a stationary processing line (Gray, 1972). 

X-Ray Separator: The only commercially available and well 

established electronic s eparator in the world is the X-ray 

harvester which is in use in the United Kingdom. In the United 

Kingdom, a large number of X-ray separat ors are now in use fitted 
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to a Hestan (formerly a Whitsed) harvestor and on the Lockwood 

static separator. (MacRae, 1978). 

The unit works on the fact that X-rays pass through the 

carbon, hydrogen and oxygen of the potato but they are hindered 

by the silicon in clay and stones. A sensor is used to collect 

the ray transmitted and it controls a mechanica l separator which 

is moved out of the way of the falling stone. 

The English X-ray machine is designed for a crop production 

of 70,000 potatoes per acre and a harvesting rate of 3 acres per 

8-hour day. This is somewhat less t han the restrictions placed 

on the North American machines. 

This unit has 24 X-ray sensors and a bank of 12 singulators. 

Each sensing device is set to operate at 8 cycles per second. 

The power required to generate the X-ray is 250 volts at 50 Hz. 

The sensors and activators are powered by air supplied at 80 pounds 

per square inch. This machine removes all the stones but it leaves 

a large number of _small clay particles which are too small to be 

sensed by t he X-ray (Palmer, 1973). 

A prototype separation mechanism was constructed by Story 

and Raghavan (1972) which used the difference in the light 

reflectance properties of potatoes from stones and soil clods for 

a specified wavelength. This uses the principle given by Story 

(1973): "Reflectance tests on living plant materials show t hat 

in most cases, reflectance is low for wavelengths less than 0.6 

micron, high for wavelengths 0.7 to 1.4 microns, and low for 

wavelengths above 1.5 microns". 
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Originally, Palmer (1961) did a series of tests on the 

reflectance properties of potatoes, stones and soil clods to find 

a range of wavelengths from which the potatoes and the other 

materials differed significantly in the amount of light reflected. 

He observed that the red brightness, the amount of light reflected 

between 0.8 and 0.9 micron, of all types of soils,was much less 

than that reflected by the potatoes. He noted not only that the 

brightness was affected by the reflectance of the object, but also 

by its size, shape and gloss. He found the effect could be reduced 

by re ducing the field of the sensor. 

Palmer (1960) found, however, that he obt~ined more promising 

data for a difference in reflectance when he used the "red-blue 

ratio". This was the ratio of the energy reflected between 8000 

and 9000 Angstroms to that energy reflected at 3250 to 4000 A0 • 

He was able to distinguish between the potatoes, stones and soil 

clods even when the potato was almost totally covered with dirt. 

When Palmer (1960) used the red brightness as the separation 

criteria, he found that his sensor could not distinguish bet ween 

small potatoes and soil clods. When he used the red-blue, he found 

that he obtained a lmost 10~fo separation. 

Story (1969) did tests on several varieties of soil, stones 

and potatoes and observed that the amount of light reflected by 

potatoes between 0.6 and 1.3 micron wavelength range was 

continuously much higher than that reflected by the stones and 

clods. Results of some of his tests are shown in Figures 1-3. 

Using this difference in reflectance, he constructed a prototype 

to perform t he separation operation. 
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The sorting system which was designed for the purpose of 

sorting by infrared reflectance had greater design parameters 

incorporated into its structure than previously tested systems. 

It was attempted to make this system capable of handling and 

correctly s orting of 500,000 objects per hour. 

It was proposed that the mechanism could be installed on 

a conventional two row harvester immediately behind the main soil 

separating chains. The overall width at this point of the 

conveyor carrying the materials is 60 inches. The proposed width 

for a 14 channel separator was 56 inches. In order to install 

the mechanism, the collecting conveyor was moved toward the rear 

of the harvester. The feed end of the side elevator which carried 

the potatoes to the uppe r level had to be extended. 

The channelling conveyor, which was responsible for presenting 

the objects individually to the sensor, consisted of 14 troughs 

formed by V-belts running inside a metal trough. The belts were 

run at the accepting end of the conveyor by a 6-inch diameter 

wooden roller with grooves cut into it to accommodate the V-belts. 

At the end where the sensors were located, were the belts on 6-inch 

diameter sheaves for the outer ones while the two at the centre of 

the trough ran on 2-incb diameter sheaves. The velocity of the 

channelling conveyor was approximately 1.5 times the velocity of 

the digger chain. This was recommended in an attempt to keep the 

objects on the separating conveyor well distributed, and prevent 

crowding. 

Figure 6. 

system. 

A diagram of t he channelling conveyor is shown in 

This shows the position of the major units in the 
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Each channel was required to have its own electro-optical 

assembly of gates, sensors and required electronics which 

controlled the current to the solenoids which in turn controlled 

the air flow to the pneumatic activating cylinders t hat operate 

the sorting gates. 

The photo-conductive cell used as an optical unit which had 

lead sulfide detectors with a range of 0.6 micron and greater. 

The light sources were 12 volt tungsten filament lamps. Each 

photo cell contained two lead-sulfide detectors. The amount of 

light energy which hits either detector is a function of the 

amount of light reflected and the wavelength it is being transmitted. 

This in turn cont r ols the circuit which controls the position of 

the gate. 

The normal position for the separating gate is in the open 

position so that it allows the undesired material to fall off. 

If a potato is sensed, the gate is closed and guides the potato 

to the cross conveyor and on to the truck. 

The gate has an average period of 0.34~- second. It is 

operated by a cylinder moved with an air pressure of 150 psi. 

The bore of the cylinder used was 1.125 inches with 2-inch stroke. 

Even though the cylinder has a fairly long period for a 

complete cycle, its capacity is greater than it appears. If more 

than one potato is sensed in succession less than 1/8 of a second 

apart, the gate stays closed. Experimental tests and high ppeed 

photography showed that the mechanism would have a capacity of 

292,320 objects per hour for a 14 channel system. 
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The power for the electrical system was supplied by 115V 

a-c aV-va alternator. This power could be rectified to operate 

the 12V tungsten filamnent lamps. 

The air pressure for the gates was supplied by a compressor 

with a capacity of 8 cfm through a pressure tank. This was 

operated with a small piston engine. 

The authors estimated the cost of the separation unit to be 

at $5000 with a possible $200 a year in expenses. It was 

considered that it would still be necessary for one man to remain 

on the harvestor besides the operator, during field operation. 

One problem with the system was that the electronics were 

sensitive to temperature changes. ~he photo-cells required 

frequent adjustment. Also, heating of one of the elements in 

the electrical circuit caused the solenoid to remain in a position 

which kept the gate closed. 

Extensive tests were never carried out on the machine. 

Therefore, experimental data regarding the field performance of 

the machine was not available. 
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ROCK REHOVAL 

A possible resort to the stone problem would be to remove 

the stones from the field using one of the mechanical rock 

pickers or rakes which are available and crushing these rocks 

into smaller particles of less than 1.5 inch in diameter. These 

practices lend themselves to some criticism as found by studies 

carried out in Maine and other rocky areas. Removal of the 

stones increased the incidence of erosion of the soil. This was 

not as evident when the stones were crushed and left in the soil. 

Conclusions of the tests carried on over a three year period 

showed: 

1. All stone removal reduced crop yield. 

2. Bed cultures produced lower yield. 

3. Cultivation of beds produced clods which c ould not be 

removed later. 

4. All stone treatments were successful in reducing stones 

at harvest. 
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CONCLUSION 

From the literature cited, it is seen t hat only two products 

have been made commercial l y available for the mechanical 

separation of potatoes from the stones and the soil clods. These 

are the methods of air separation and X-ray separation. Both 

of these systems work, the latter much better than the first, but 

both are missing numerous qualities which are important to a good 

separation syste~. Both of the systems are expensive to purchase 

and to operate. The air separator causes mechanical damage to 

the tubers without performing a perfect separation. An air 

separating unit purchased by an Island producer for the 1977 

harvest season did not perform satisfactorily with the Island 

soil conditions. 

The X-ray unit has not as yet appeared on the North American 

market. There was no literature cited stating that the unit had 

been experimented with on this continent. This unit is expensive 

because of the equipment required for the gamma rays and the 

sensors required for interpretation. The design parameters for 

this machine are low in comparison with the North American 

harvesting demands. 

The rotary brush system has never been attempted on a 

commercial harvester under natural harvesting conditions. The 

design is simple and the theory is promising. However, the 

question arises as to how to prevent the build-up of clay on the 

brushes. The author makes no gesture as to the life of the 
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material in the brushes or to their performance under long tests 

in actual field conditions. 

The impact device shows promise for efficiency in the future 

if it were further developed to remove the imperfections which 

were experienced in the initial tests. This method does show a 

tendency to become relatively more expensive than the method of 

using the infrared light reflectance. In order to have enough 

capacity for a maximum flow of materials, the unit would need 12 

to 15 channels. The accelerometers and amplifiers alone for this 

many channels could possibly exceed the cost of the harvester. 

This would not be too bad if the separation unit had a life 

expectancy much longer than the harvester and the unit were 

designed to be transferred from one harvester to another without 

a gre a t deal of difficulty. 

the sorting system using the infrared light reflectance 

appears to be the most favourable of the systems developed. 

Although it has never been ~ested on a field harvester, its 

operation system appears best to fulfill the requirements of an 

ideal separator required for Prince Edward Island producers' needs. 

The system is designed for a high capacity for separation, does 

not inflict any mechanical damage to the tubers, has a c ost which 

does not appear to overrun the cost of the available manpower, 

and it could be made transferable from one harvester to another 

with a few modifications of the present design. 
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OBJECTIVES 

The purpose of the experiments carried out in c onjunction 

with this project was to determine whether or not the spectral 

reflectance properties of potatoes produced in Prince Edward 

Island soils exhibit the same peak reflectance properties a s those 

potatoes tested by Pa lmar (1960) and Story (1973) in their 

experiments. The reason for doing this was to show t hat t he same 

mechanism for separating t he unwanted materials from the potatoes 

could- be used in Prince Edward Island without having to make 

a d justments with respect to separation criteria. 

Unfortunately, due to the time of year during which the 

experiments had to be performed~ it was impossible to obtain 

freshly harvested samples of P.E.I. potatoes. A comparison of 

the spectral reflectance of stored potatoes as opposed to freshly 

harvested samples is shown in Figure 2. 
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EXPERIMENT AL PROCEDURE 

Different samples of potatoes produced in Prince Edward 

Island were purchased at a local supermarket. Samples were taken 

from different producers so that there was a better chance of 

obtaining potatoes produced in different soil conditions. Each 

sample was kept separate during testing and the reflectance data 

of each individual potato was recorded. 

The reflectance tests were performed using Spectronic-20, 

spectraphotometer equipped with a spectral reflectance meas uring 

unit. Reflectance measureme nts were taken over a range from 0.45 

to 0.880 micron. The internal size was 0 .020 micron. 

The instrument had to be calibrated at ea ch change of 

wavelength using a block of magnesium carbonate, With this set 

on the opening to the reflectance apparatus, the meter was set to 

full scale. The block was removed and the cap for the opening was 

closed. The insi de of this cap is also white. The reading 

obtained for this cap after the meter was calibrated re present ed 

perfect reflectance. The readings obtained for the potato samples 

were calculated as a percentage of the reading for the cap and 

this was said to be the percent reflectance of the object. As 

may be seen, the procedure for taking a large number of readings 

is slow and very time consuming. 

The whole potato could not be placed on the opening of the 

reflectometer because of the dirt it held and its inability to 

make a perfect seal t o prevent outside light from entering the 
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apparatus. This outside light caused readings which were inaccurate. 

The sample had to be presented in a petri-dish covered with 

black paper. · he only opening in the paper was a hole of the size 

of the reflectometer opening to allow prese nt ation of the 

sample. 

The sample was a slice of skin, off the potato, one quarter 

to three eighths of an inch thick. It does not make any 

difference what part of the potato is taken as long as the surface 

is of uniform appearance. (Palmer 1961). Therefore, a relatively 

flat portion of the potato was selected and a section was taken 

off which would fit snugly into the presentation dish. A snug fit 

was desired so that each time the sample was presented, it would 

have basically the same area being scanned. 

The samples were not cleaned for the testing thus, whatever 

dust and other material were present on the surface were allowed 

to remain as a part of the surface. One sample of potato was first 

tested as it was, then it was washed, the skin let dry, and tested 

again. 

The moisture content was measured to determine whether there 

was any correlation between moisture content and reflectance. A 

precautionary measure which was carried out was the testing of 

slabs of varying thicknesses to determine whether any of the light 

was being transmi t ted through them. 

There was no difference in the reflectance due to varying 

thicknesses. Even when the piece was a sliver about a few 

millimeters thick, the reading did not change. 
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RESULTS AND DISCUSSION 

Some problems were encountered in the first few tests. The 

major one was that achieved around the opening to the reflectometer. 

As a result, there was a larger standard deviation about the mean 

for these tests. The presentation dish in this case was covered 

with black electrical tape. This did not provide a smooth surface 

to be pre s ented against t he small foam seal around the hole. 

When the paper covered dish was used, the deviation about the 

mean was reduced to less than half its original value. It was 

over l~fo for the first series of tests but it was reduced to 5% 

wheD the second dish was used. 

The sample which was t ested at various thicknesses showed 

that the reflectance value did not show any change even when the 

piece was reduced to a thickness of few millimeters. 

The test for the moisture content of the potatoes showed 

all but one of the potatoes checked not to be within + 1% of 8~~ 

moisture based on wet weight. One which was different had a 

moisture content of 75%. This did not show any bearing on the 

value obtained for its reflectance. Its corresponding values 

were within the range of the other values recorded. 

Plotted reflectance data is shown in Figure 4. It shows the 

washed potatoes to have a higher reflectance than the unwashed 

samples. 

Figure 5 shows a plot comparing the values bf Story's results 

for dehydrated potatoes and the values obtaine d for the tests 
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performed on the supermarket samples. It shows the values being 

close together up to .740 micron reading where the values obtained 

from the experiment decrease quickly for a short change in 

wavelength. 



25 

The results of the experiment when compared to results 

obtained by Story (1969) showed that the spectral reflectance 

of the potatoes obtained from the supermarket had much the same 

reflectance characteristics as was shown by Story for potatoes 

which had become slightly dehydrated. 

The readings taken for wavelengths up to 0.74 micron followed 

the pattern of reflectance but above this wavelength, the 

reflectance of the potatoes shows a rapid decrease which does not 

occur for Story's data. This discrepancy was due to the inability 

of the machine to take accurate measurements in this region. 

Wh en the Fisher Company which sells the Spectronic 20 was 

contacted, the proper information as to the exact range of the 

reflection measuring instrument could not be obtained. The manual 

also provided no answer to the question. 

It is safe to say that the P.E.I. potatoes do show a peak 

reflectance similar to those shown by the other researchers, but 

it cannot be stated for sure that the reflectance stays as high 

over the same wavelengths. It would not be safe to say that 

enough tests were carried out over sufficient wavelengths to 

state that the system designed for infrared sorting of potatoes 

from soils and clods could be used for Prince Edward Island 

conditions operating on the same wavelengths~ 
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The potato industry does require some sort of mechanism 

for sorting t he junk from the potato flow on the harvester. Some 

machines have been experimented with in the lab and on the 

harvester. Only two have been made commercially available. A 

couple of others showed promise; the rotating brush method, and 

·the electronic sorter. 

The infrared sorter showed promise but further work needs to 

be done. 

The rotating brush system should be tried on a harvester. The 

system showed separation efficiency of 85 to 90%. This unit is 

simple in its design and operation. It is amazing that this 

system was not further exploited. 

The present author would like to do further tests on the 

brush type system to explore its application on the potato 

harvester. Field tests and economical feasibility will be included. 
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