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This pape r is not a research report. 
Its purpose is to acq uam t those of 
you wh o are not intimately associated 
with th is work with change s th at have 
taken pl ace in th e h andl ing of th e 
potato cro p and th e m any probl ems 
still to be solved . 

As do other branches of agr icu ltu re, 
th e pot ato industry faces specia l prob­
lerns in th e fields of cos t of produc­
tion, qu ality control a nd merchand is­
ing. It is believed th at further me ch ­
anization of potato harvesting a nd 
handling if combined with the prov i­
sion of properly design ed sto rage ca n 
assist in so lving man y of th e problems 
now faced by the industry. 

It is a large held and it can not 
be expected that all det ails will b e 
covered in th e tim e th at has been 
a lloted. 

Harvest ing 
I n conside r ing h arvesting- oper a 

tions all re la ted fact ors mu st be tak en 
into consideration : In the past th e 
potato ha rvesting .operat ion has .con ­
sisted of lifting with 'a potato digger, 
l;and pi cking into baskets , emptyin g 
baskets in to barrels or bags, loadi ng 
barrels or bags onto trucks or wagon s, 
transport ing to storage a nd placin g 
into storage by dumpi ng J he field con ­
tainers . . . . . . 
. In an ope ra tion de sign ed to harvest 

1000 barrel s pel: da y th e foll ow ing 
labor force would be required: 

I Tractor Driver-operating digger. 
15-20 Pickers. 
1 Truck Driver. 
1 Loader for a tot al labor forc e of 

ap proxi mate ly 20 pe rson s. 

Such a sizable labor force pr esents 
special p rob lem s- not only in securing 
the neces sary personnel bu t also in 
its supervision. 

A machine that would reduce the 
harvesting crew frOl"!1 15 or 20 persons 
to 4 or 5 wo u ld resul t not only in a 
saving in .la bor costs and 'a t the same 
time reduce the human element th at 
frequently ca uses so mu ch injury. 

Pot at o H arvester Develop m ent 
Idaho po ta to gro wers pioneered in 

the field of harvester development 
and bulk handling and by 1951 ap ­
proximately 70% of the potato cro p 
was harvested mechanicall y. 

At th e same time farmers in th e 
Red River Vall ey wer e carrying on a 
development program an d it is signi­
ficant th at the dev elopment of the 

potato harvester brought many new 
names in to the farm machinery indus­
tr y. 

Basicall y all mod ern harvesters op­
erate on the same p rinciples. T hey 
consist of an elongated digger bed, a 
sorting area and a bulk loading eleva­
tor. Most of th e machines ne w on th e 
market depend almost entirely on 
hand removal of tops, clods a nd 
stones. The size of th e crew necessary 
to carry au t this ope ra tion is largely 
dependent upon soi I cond itions in th e 
field where th e machine is used but 
varies fro m 2 to 8 persons . Vari ous 
vine sepa ra tion de vices have been used 
including chains with open mesh th at 
allowed th e tu bel'S to fall through 
while th e vines were carried ove r or 
cou nter rotating ro lle rs that pulled 
the vines down throu gh. Stone remo­
val devices have consist ed of inclined 
belts th at allowed th e round and 
lighter tu bel'S to roll to one side while 
the heavi er sto nes staye d where de­
posited . These have bee n only mo d­
erately successfu l and in stony land 
large crews were still necessary. 

As la te as 1954 farmer s in th e po­
tato gro wing areas of Maine and New 
Brunswick were sti ll saying th at th e 
harvester had not been built th at 
could be used in th eir area. Forced 
by labor short ages th ey start ed to buy 
machines in 1955 a nd by the fall of 
1956 over 50 machi nes were be ing 
used in Ar oostook Cou ntv in Main e. 
Practicall y all of th e major manufac­
tures were represented with Dalhman, 
Bean a nd Lockwood machines pre­
dominating. 

In 1957 th e number of machines in 
use declined slightly. Overenthused 
by the way potatoes came out of th e 
ground, many user s had oper ated 
th ei r machines at too high a speed 
and th eir en tire cro p was su ita b le 
only for sta rch produ cti on. 

One solution to th e problem of 
stone removal is being tried by many 
Maine and N ew Brunswick farmers. 
It is a concen tra ted stone removal 
program using a mec ha nical sto ne 
picker. The machines most in favor 
are being manufactured in the area. 

Progress to date clea rly indicates 
th at ha rvester development has reach ­
ed a point where rap id progress is 
possible. T he entra nce of one or mo re 
of the full line machiner y companies 
into this field is anticipated. A prot o-

typ e of one m achine was observed 
under test in 1958 and appeared to 
ha ve a rc i .neme nt of engineer ing de ­
sign th a t was lacking in mo st other 
machines. 

Potato H andling 

Wit h h.uvcstcrs beginning to take 
over it is apparent th at som e form of 
bulk hanelling will lollow ra pid ly 
with the gradu al elim ina tion ol the 
ba g a nd barrel as field conta ine rs. 
T here are a ppa re n t ly two methods 
finding popular accepta nce. 

The first of these consists of load­
ing the potatoes d irectly into large 
bulk handling trucks equ ipped with 
unl oading conveyors. There ar e on ly 
slight dillerences between th e differ ­
en t mak es. All consist oi a hopper 
shaped box with a drapper ch ain or 
belt conveyor running between the 
sills. T he potatoes are supported 
above this con veyor by slats that tele ­
scope so that potatoes ma y be deposit ­
ed on th e conveyor a t a uniform rat e. 
The boxes work very well and the 
transfer from the harvester to the 
box to the hin loader can be ach iev­
ed with a minimum of injury. 

The seco nd method consists of us­
ing pall et boxes whi ch hold approxi ­
mately 12 barrels . Three of th ese 
box es a re placed on a fla t bed truck 
ami taken to the field where they a re 
fill ed by the harvester. At th e sto rage 
they are stacked using a fork lift 
truck. This method has many advan ­
tages. Since they eliminate movem ent 
of the individual tubers at th e sto r­
age it is possible to elimina te up to 
one-th ird of the cha nces for mechan­
ical inju ry. In the sto rage they separ­
ate the potatoes into individual lots 
surrounded by air spaces and iu most 
cases th e provision of specia l a ir cir­
culation fan s and du cts ca n be elim­
inated. The separati on also prevents 
heating and the spread of rot where 
potatoes are placed in sto rage in poor 
condi ti on . 

Cost a ppears to be the one det er­
rent to th e wide acce p tance of this 
type of handling. The boxes must be 
strong and a cost of $1.00 per barrel 
of capacit y appears to be a minimum. 
A good fork lift truck will cost $3000­
$4000 and a storage using clear spa n 
trusses is necessary for maximum elTi­
ciency. It is extremely unlikely th at 
the method will be adop ted by th e 
smaller growers of under 50 acres. 
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The con tin ued use of th e barrel as 
a field con tainer is anticipa ted by 
a u thorit ies in Maine. Some cha nges 
in storag'e design ha ve bee n recom­
mended in order to facil itate hand­
ling. A storage incorporating these 
recommenda tion s was co nstructed at 
F lorenccvi lle, N . R. two yea rs ago 
a nd has been found to be most etti­
cie n t. 

Polu to Storage Desig n 

iu tu rc potato sto rage design wi ll 
be inUu enced by the ha rvesting and 
handl in g' method th at is adopted . It 
is an tictpa ted tha t the m ul tip le floor 
tra ck side storage will be rep laced by 
SJngl e storey wa reho use type bu ild ing. 
I t would ap pear th at construc t io n of 
new on th e far m pot a to sto rages will 
decline. T h is u -crid will be accelera t­
ed by im prov ed trucking facilities, th e 
desire to mak e regular sh ip me n ts 
through ou t th e win ter months wh en 
bel ow freezing wea ther ma kes tr a ns­
po rt a t io n o f po latoes in unheat ed 
tru cks risky and more r igid req u ire­
mc u ts as to grading faciliti es. 

Pot a to sto rage design becom es -more 
comp lica ted as the size inc reas es. A t 
the presen t time mo st tr ackside stor­
age s in N ew Brunswick and Ma in e 
a rc of multip le sto rey design wi th po­
[;ILOe.; 1)(.: i ng sto red ill th e basem ent 
and on e or more a bov e gra de floors. 
T h is requires the lise of hoists and 
the barrels frequently have to be ro ll­
ed a co nsiderable di stance before 
dumping into bins. A simil ar time 
a nd lab or consu ming ope ra tio n is 
necessary when pot at oes are re moved 
from sto rage. The newly designed 
,\ Ia ine ba rre l storage provides tor 
graVity movem ent with po ta toes being 
1I10 ved on ly a short d istance hori zon ­
tall y. 

(Continued f rom page 4) 

board bu t I he eng inee r ing d ra ",.. ing 
is the mean s of com m u nica tio n be­
tween th e design engineers and th e 
production department which mu st 
I'abri cate th e desired item . T he ab i­
Ii ty to crea te design s on th e drafti ng 
board and to interpret drawings made 
by others is essenti al for th e desi gn 
engin eer. I kn ow of nothing more 
sa tisfying th an to see a p roduct de­
velop be fore ones very eyes and th e 
rem une ra t ion should, and 1 believe 
will , be as reward ing to th e competent 
as a llY other field of engin eering. 

.'\ general knowl edge of agricu l­
tu re and of fanning opera tions is of 
grea t ben efit to th e designer .of farm 
mac hine ry. A gra d ua tc ag ric u ltura l 

We arc presently p ro moting single 
storey ab ove gro und tra ckside stor­
ages with po ta toe s being p laced in 
bin s wi th a bin load er or piler , The 
fir st storage of this type was constr uc­
ted in ]957 and two more will be con­
structed du ri ng the summer. T hey of­
te l' sto rage faci li ties a t a cost of ap­
prox imately SI.OO per barrel of capa­
cit y and sin ce potatoes are conv eyed 
ra th er than dropped in to storage. me­
chanical in jury is great ly reduced. 

Pot ato St orag« Ve nti lat ion 

T he re is a consid er abl e lack of 
sou nd bas ic in lorrua rion on po ta to 
slo rage ventila tion . I t is t ru e th at au ­
th orities ge nera lly agree that temper­
a tu res of ,38 0 F. and relative humidi 
ties of 85% are the most suitable for 
th e storage of table pot atoes. There is, 
however , conside ra ble di sagreement as 
to a ir mov em ent with in the sto rage 
and through the stacked pot atoes. 
These recom menda tions va ry a ll th e 
way fro m she ll circu la t ion with no 
mo vement through th e pota toes to 
movement of I c.f.m. per 50 Ibs. of 
po ta toes th rou gh the pile. Ther e 
seems to be some evid ence th at u nder 
cert a in conditions it wi ll be ne cessary 
to vary a ir flows. As far as I have been 
a ble to asce rtai n th e on ly resea rc h 
work o n th is problem was in stituted 
at the Aroostook Farm, of th e i\l aine 
Ex perimental Sta tion two yea rs ago 
whe n a system was in stall ed that pro­
vided a me ans of cont rolling air de­
liv ery to d il le rent bins within the 
storage. Defin ite results are not yet 
ava ila b le but the ir firs t yea r's work 
sho wed th at sh ri nkage was at a mini­
mum at no a ir flow and at h igh air 
flo ws- 3 _.} c.f.m, per barre l with me­
d iurn air (lows o t I to 2 c.Lrn. res u lt­
ing in the high est shrinkage. 

engineer ob tai ns a good grou ndi ng 
in th e agr icu Itu ral scien ces in school 
and in many cases has been raised on 
a farm . A su rvey of the Product E n­
g ineering Departments in eigh t Deere 
&: Company plants in 1955 showed 
tha t (j~ % of th ese engi neers were 
eithe r rai sed o n Iarru s or had fanning 
expe r ience before en teri ng th ei r pre­
sen t engi neering act ivi ties . 

There are, of course, other possibi ­
lities for agricu lt ura l eng inee rs in th e 
[arm machine ry industry. My remarks 
so ta r have chi efly covered th e re­
searc h a nd produ ct eng inee r in our 
Industry, since most of o ur agricu l­
tural eng inee rs a re in tha t type of 
work, but th er e are other important 
and reward ing opportun it ies. 

For th ose engi neers who are in­
terested in factory production ope -

This information is absolutely es­
sen tia l if we are to design pot ato 
sto rage ven tila t io n syste ms. 

vVe have had a modulating type re­
circula tion system in use for th e past 
three yea rs. Air is d ischa rged into 
underfl oor ducts with sla tted cove rs 
at the ra te of 12 c.Lm . per barrel. This 
storage is used for storing seed and 
exc ellent results ha ve been obta ined. 
T he con tro ls are set to hold a tem ­
perature of ,38 0 F. and it is able to do 
th is so th at over a six weeks pe ri od 
in th e win te r of 195G-57 wh en o u tside 
tempera ture vari ed fr om - ISO to 
+ 50u , inside tempera ture varied less 
than the 2° calib rations o n the record­
iug th ermomet er. Relat ive humid iti es 
vaned bet ween 80 and 85 percent. 

The developmen t of new uses for 
potatoes particularl y by th e chip an d 
qu ick frozen fren ch fri es industries 
have presented new storage problems. 
Ideal temperatures for th e storage of 
po ta toes tor these purposes ap pear to 
be 50° or high er. W ork do ne by th e 
frozen food mdustries appear to in­
dicate th a t at these high temperatures 
best resul ts a re o bta ined with hum id i­
ties kep t as low as po ssible preferabl y 
50%-60%. \Vith cons tan t temperatures 
a nd low humiditi es dormancy has 
bee n mai ntained until April. T he 
use o f sprou t inh ibito rs is becom ing 
common for this type of sto rage. 

The dsign of storage presents many 
problems for th e Ag ricu ltura l Engiu­
eer. Provided with the necessary ba sic 
in forma tio n new designs will emerge 
th at combine long life and efficie ncy. 

rations, th ere are many opportuni ti es 
where thei r training can be put to 
good u se. 

Ano ther op port un ity which is al­
most wid e-open and for whi ch agri ­
cultural en gineering training is ex ­
trem el y va lua ble is th at of sa les work. 
As farm ing opera t ions get larger, more 
competitive an d more complex, the 
tec hnica l training of a salesman be­
comes of more va lue . The Co mpa ny 
salesman, farm equipment deal er or 
retail salesman who has technical in ­
forma tion o n cro ps, so ils, agr icultural 
che mic als. crop drying. fertilizing and 
th e many ot her fa rm practi ces of 
tod ay has a great ad van tage over 
a less informed sales person. 

In summa ry, I have attempted to 
indicate the type of work th e Agri­
cultural Engineer is doing in ou r own 
com pa ny_ As I sa id a t th e begining. 
I bel ieve th is is rather typical of th e 
en tire farm machinery industry. In 
pointing out the activities of the en­
gi nee rs, th e qualif ica t ions for this 

(Continued on page 12) 
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