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THE PERFORMANCE OF SUGAR EEET HARVESTERS
IN SOUTHERN ALBERTA

CHAPTER I.

- Introduction

Location

The mechenization of sny field crop requires that present practices
and procedures be modified to some degree in order that optimum machine
use may be obtained. HModificetions mmst always be carried cut with the
governing principle . in nﬁnd, fﬁat the ultimste goel is efficient crep
production, The sdoption of the use of harvesting machinery in beet
sugar production is no exception to the gemersl rule. The study re~
ported in this thesis is an attempt to eveluate some of the factors im-
volved in the adoption of complete machine use in the beet harvest.

Practically all of the major beet gro-ing sreas of Southern Alberte
ere found within & redius of 50 miles fram ’the City of Lethbridge. The
perent district is located in the vicinity of the town of Raymond sbout
22 miles south by the road. The factory in this town was opened in the mid-
dle twenties end beet growing on irrigated land has expended from this
area, 7The soils very from light to medium texture, with & good proport-
ion of eley end silty clay lomms. Most of the lend falls within the Dark
Brown soil belt. |

The second factory is located at Piecture Butte within the ~Lgthbridgc
Northern Irrigation District. The village is sbout 16 miles north by

roed from Lethbridge, just beyond the Oldmsn river. As in the Raymond




district, the soils fell partly within the Dark Browm and’Brm soil _
zones, Medium textures predominate throughout the area.

The third msjor district involved in this study is the Lethbridge ~
‘Cosldele area which now forms part of the St. M's and Milk River
Bevelopment Project, Xedium soiis of the clay losm texture predmngts
neer Gosldele, while losms end silt losms are found in the Lethbridge
district. The ares falls rm" the most part within the Berk Brown zone.

The fourth district is loecated from thirty to forty miles esst of

Lethbridge and econstitutes the Taber Irrigation Project. The soil tex-

tures tend to become progressively lighter toward the eestern edge.

Sendy loem esnd fine ssndy J.aam soils are very cammon, This district is

loceted within the Brown soil zame.
Meteorologicel Data. -

The following summery of weather dats obi;ained from the Dominion
Experimental Station at Lethbridge is included here to give a brosd
picture of the climatic conditions under which the beet crop is harvested,
This information represemts closely the picture tm’ the ares as a whole.

. The major difference is found at Teber where the growing s‘eason’ is slight-
| ly longer and where sversge temperatures are slightly higher ';han st
Lethbridge. The precipitation and temporatare'kreeem are 46 mr &vér-
sge values for the period 1902 to 1947 inclusive, Sunshine smd free
water surface evsporation records cover 39 years and 26 years respect-
ively. Table I includes precipitation, temperature, sunshine end
evaporation data. Frost information is tabulated below.

The aversge frost free period has been 116 days; while the average

number of deays between killing frosts in the spring emd fall has been
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141 days. The shortest frost free seasom, 80 deys, eeeeurrﬂ in 1910;
the shortest crop season, 110 days, occurred in 1921. The longest
frost free seascn end lomgest erop sesson was l?i days and 178 days in
1840, Dates of frost occurrence sre ss follows:

Earliest last spring frost « 30°, April 28, 1940

Latest lest spring frost - 32°, June 9, 1926.

Earliest first fell frost - 319, Angust 14, 1928,

Latest first fall frost - 27.8°, October 14, 1938.
239, October 14, 1940.

Earliest last killing spring frost - 28°, April 11, 1915.

Latest last killing spring frost - 28°, May 30, 1017.
260, May 30, 1920

Earliest first killing fell frost - 28°, September 6, 1929.

Latest first killing fall frost =19.5%, October 22, 1914.

In the esbove data, 32° has been comsidered as frost, emd 28° or
less as killing frost, unless the cbservers notes indicated otherwise.

The stady of the field performance of harvesting units included
the 1946 and 1947 harvest sessons. HNormally beet digging starts sbout
the 30th of September and is not completed until the emd of October or
the middle of Hovember. The daily weather records for September, Oct-
ober and November, 1946 and 1947, are given in Appendix A. These data
include precipitetion, maximm end minimm temperatures and totsl deily
hours of sﬁnshinc. Consideration of the weather records indicates that
the precipitation received during the 1946 harvest sesson wes comsider-
ebly above average. In 1947 heavy snow fell in September Just before
digging commenced. October, 1947 wes more favcurable, there being only

one storm of sufficient size to hinder digging. Harvesting was neerly
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Table 1.
Meteorological Dets = "Daminion Experimentsl Station" Lethbridge, AlBerta.
4 ' : ; 7 ;
Ave, Temperatures. - Sunshine Evaporation Precipitation
Highest for Low for  Msan Daily Ave, 36 yr. Ave. 46 yr, Ave,
Month Month - 39 years inchea inches ‘
Month 46 yr. Ave. 46 yr, Ave, 46 yr.Ave.| hours,
Jenuary 58.0 -2 17,5 3420 0.63
Februsry 54.6 -25.9 18,9 4034 0.71
March &z.e -11.0 28,7 5,33 0,88
April 75.8 ll.kﬁ 42.2 .07 1.13
May 82.3 25,4 _50.9 8.27 4. 68 8.28
June 86.6 3449 58,3 9.30 4,71 2,79
July 92.8 40.4 64.7 11,01 8.21 1,70
bugust 91,3 3649 6843 9.64 5,05 1.56
September 84,0 25,9 5343 6.86 3,36 1.76
October 777 13.9 44,6 5039 8,37 0,97
November 63.? «7.8 31,1 3466 0.81
December 54,7 19,6 22,1 3.08 0.69
Average ‘ 41,2 Total 15,92
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completed before the November snowfall, Generally the 1947 season was
elose to average while the 1946 season was one of the most unfavoursble
experienced over a number of yeers. This information is relatively
important when considering performsnce data, No direct comparison is
valid, if made between the two years, beceuse of the difference in ’the
weather econditioms that preveiled,

The Trend Towsrd Kechanizatien.

The sugar beet crop is one of the latest to receive the benefits
of mechenizetion in all, or in part of its stages of production. There
are several ressons for this,

Beet production involves peek labour periods during the spring and
fall seascn. Generslly employment hes been on an acre contract basis,
Until the beginning of the second world war, wages have been relatively
low end workers plentiful., Increased wages and a éxortening supply eof
labour, a direct result of the war, brought cut very farcibly the gead
for complete mechanizetion. The practice of comtrset employment has
been & deterrimg fsctor against the adoption of machines, since workers
have been reluctent to accept cantrects for spnng work alone. The
camplete use of hervesters has not been visualized by growers until
such time as both spring and fall work could be handled by machinery.

Farm operators h#ve been cansistently urged by the industry to
strive for, and msintein, a high level of proficiemcy in the topping of
beets for delivery to the factory owned receiving statiom. Eérly model
machines did not reseive grower acceptance becsuse of low daily ocutput,
end beceuse of relatively poor topping. These units utilized heorse

-
drawn ground driven mechsniams,
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The urgent need for mechanization intensified experimentel invest-
igations end geve rise to numerm comnerecial attsmpté to solve the
problems encountered. This need softened grower resistence to the point
that producers and processors co-operated with investigators in the

development and introduction of new harvesters. The result of this

co-operation hes been an almost unparalleled switeh to the use of harvest-

ers in spite of some very déeidedf faults,

The campetitive factor has been at work, speeding up the use of
field machinery. Beet sugar has hed to compete in world mérkets with
cene sugar. HNeither crop has as yet been fully meéhanizcd. ThaAlabaur
wage rate differentisl existing between the cane and beet areas favours
the former, This hmdicap cen only be overcome by complete mechenizatiom
of the sugar beet crop. |

Scope of the Study

The study which forms the basis for this report was cerried out
during the 1946 end 1947 harvest seasoms. The informatiom covers wark
done by John Deere S54A harvesters, International HM=-1 eénbinoand to s
limited extent the Keist topper end losder units. The John Deere beet
loader and the "Rabeco®™ or “Hobin®™ Losder also enter'into the picture.

Three mjai' factors which émtribute to successful mechanieal
harvegting have been studied in detail, These factors are discussed
briefly under this heading. |

The first factor is the efficienocy of the topping units. In order
for machine harvesting to expand and Eeem populer with the growers it
is essenﬁal that the quality of work done by the units be as good, if
not better . then,that expected from msnual workers. The normal top ,.

growth on the erop is atten somewhat greater than is obtained in other
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eTeas. It was felt, therefore, that factusl data should be cbteined to
fom a basis for snswering questions relative to this subject. The pro-
cednia ugsed was to visit machines in the field and to sample the work of
the units as they were being operated and adjusted, by the farmer or his
hired help. This phase of the study was carried out in 1946 end the
'niaj,erity of the tests were made‘en John Deere 54A harvesters. All machines
ineluded in the topping f.esta were under the care of first yesr epér’ators.
No effort was made by the suthor to imprave the a&juetments on the mach-
ines unless the operator specifiecally reqﬁested this aid. This happened
in only two cases. “The topping efficiency data represents the performemce
of the machines under field conditions as hendled by relatively unskilled
operators,

The second fector studied is that involving the ability of the
machines to provide relatively clean beets, This portion of the work
has been atressedkstrmgly bécaus& of the problems ercountered in verious
soil textures having verious degrees of moisture content. The ability
of harvesters to handle' a wide range of soils and soil conditions plays
en importent part in determinimg their over all effectiveness. Hend
labour harvesting operations provide reasmmebly effective solil sepsratica
except under very wet conditions. Past experience has shé\m that the
hesvier soils tend to produce lumps snd elods which were @ifficalt to
separate fram the beets bj other than hend methods. This knowledge
inydieated that consideresble attention should be psid to e¢leaning mechan-
isms on the machimes., A survey method of study was adopted in which the
totel seasons dirt tare records of a number of operators were obtained
fram the beet receipt slips. The dirt tare study was carried out over a

two yeer period to include the work of three make®: of harvesting units 4




in compsrison with hend labour methods. The informstion was considered
to be important becsuse of its possiblé value in determining the con-
ditions under whick each machine would f£ind its best use,

The third factor, cost of operation and seasonsl performence, was
studied over the two year period.’ The survey method was sgein used. In
practically all csases ’the, suthor visited the operator before or during
harvest and solicited his aid in recording the necessary information., The
records were collected from the growers following the completion of thé
harvest, The fundementsl resson for collecting cost and rield perform-
ance records wes to obtain detes which could be used as a basis for
recanmending the minimum snd optimum acresge requirements of the machines.
The mirimum scresge on which a machine can be economicelly used is
determined by first cost. ‘me’optimmn screage must also be determined
by the length of the harvesi season.

The suthor kept constant wateh for field and crop mansgement practe-
ices that would have an effect on the operation snd efficiency of the
machines. This wes done to determine whether or not standard menagement
practices should be revised to any extent to meet th&? needs of mechanieal

harvesting,
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CHAPTER II.

A Brief History of Sugar Beet Harvester Development,

The introduction of mechesnical harvesting equipment into Southern
Alberta has been a direct result of the development of the units in the
American beet gre'ing areas, All but one of the units discussed in this
study are of American design. Two makes of harvesters have found grower
acceptence in Alberta. These are the Jdm Deere and Internstionel mech-
ines. A third, the Keist topper and Keist loader, has seen only limited
use up to the present time. This discussion of history and development

will deal largely with the first two machines.

The John Deere S54A Suger Beet Harvester.

In 1935 Welz, Cleude, W, (1) started work on a mcﬁine to harvest
his own beet crop. BT 1940 the unit had developed sufficiently that it
wes used in the harvest ﬁeldé with reascnable success. In 1941 Walz
Joined forces with the John Deere orgenization snd three machines, ident-
icel to the original were constructed and put to use in the beet fields.
In 1942, 15 machines were built and sold throughout the country. Improvew
ments have been carried out to meet the needs of vai*ious districts but
the basie design today is that of the originel Walz mschine., Smith, P.B.(2)
estimetes that a total of 2,800 54A machines would see service in the
1948 hervest, He &lso estimated that a total of 10,000 units would be
used in 1948, This figure elmost doubles the 1947 total and includes all
mekes of camerciel harvesiers end home made machines. |
The first hervester to sppear in Western Cansdes was used nesar

Portege La Prairie, Menitoba. This wes one of the original 15 units of

* Pigures in brackets refer to the list of references.
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the 544 model, It was used to & limited extent in 1942 and was sent
back to the factory for revision and strengthening. It appeared sgain in
1943‘ in the lighter soils near Altona, Mani toba. It hed been purchased
by the Msnitoba sugar refining compsny as an introductory measure.
Paterson, J. J. (3). |

Four 54A machines were sold in Southern Alberte im 1945. One went
to the Picture Butte district; one went to the Coasldale (Chin) arees; and
two were sald into the Taber area., All four units were used éuceessfnlly
by commerciel growers and as a result the John Deerq organization began
an orderly éxpansion of the harvester market in Southern Alberta. The
1947 harvest saw 53 of these units in operation, the msjority doing a
good sesson®s work,

The Internetiongl HM -« 1 Cambine

The history of the development of the Interneticnal machine runs
samewhat parallel to that of the 5;1. Guelle, C. E. (4) states as
follows:

"During 1939 snd 1940 the exiating‘patents were stﬁdied, farmers
homemade éfforts were investigated, and research studies being carried
ocut at Davis, California were felloﬁti. ~ For two yeers verious principles
veré studied in e field of beets near Centon, Illinois. In 1943 the
first machine was built snd tested in the fields of the beet country.
During 1944 and 1945, improved machines were further tested in the field
and in 1945 the equipment was first operated by fermers and not compeny
field men".

The repidity of a‘cceptance'of these hsrvesters is indicated by
Ehnith,/P. B. (2) wke ststes that of the estimated 10,000 machines in use

in 1948, 2,700 would be the HM-l model. The rest of the totel was made
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up of smaller numbers of verious other mskes. Exeluding the 54A, the
most importemt of these were the Marbeet, the Scott Urschel, the Harval,
end the beater type: such as the Olson beater, It was indicated that in
1947 sbout 30?2?1&& U, S, beet crop hed been harvested mechanically and
that the total number of machines in use in 1948 was almost double the
figure for 1947.
In the fell of 1946, two HM-I units were brought into Southern
Alberte for triel, ome going to Taber, the other to the Picture Butte
eres. In 1947, 15 of these combines were used.

The Kiest Harvester and Others, . ‘e

The Kiest harvester combination eonsists of two units. One is a
four row topper,the other & 2 row digger 1oade£. These machines were
developed near Pocatello, Idaho, In the late fall of 1946, cne of these
units was broaught into Southern Alberta for trial. Twelve were szold for
the 1947 harvest‘ but for various reasona only two did a2 ressonebly full
season’s work, |

There have been seversl local attempts to develop mechines in
Southern Alberts. The Sem-n-kndy unit had developed to the field experi-
mentel stage in 1947,

Smith, W, (5) indicates the growth of harvesﬁng by machines in

Teble II. He also gives the distrihution of the various mekes in Table IIl.

¥

Table II
Acreege Harvested Mecheuicelly In Alberte.
Yeer Bo. of Machines Acresge Harvested Percent of Total
Mechenically Acreage Harvested
Mechenically
1945 4 96 0.3

1946 2l ' 482 1.6

1947 82 2, 251 7.69




Teble 111

Distribution esnd Mskes of Beet Harvesters (1947}

Distriet

Meke of

Machine Cogldale Picture Butte Reymond Tsber Totel
J. Deere - 7 26 7 13(3) 53(3)
I.H.C. 3 3 5 4(1)  15(1)
Kiest - 4(4) 3(3) 5(3)  12(10)
Sem-N-Andy - - - 2(2) 2(2)
Totsl 10 33(4) 15(3)  24(9) 8a(16)

Note - Figures in brackets gre the number of machines not operated,
or not operated to any greet extent. |

It will be noted in Table 111 thet some machines of each mske sre
listed &8s not having been used to any grest extent. This wes due to
various fsctors. One wes that some growers purchaesed machines 10 offset
a2 feared loss of contrasct workers, In many cases the anticipsted labour
loss (especislly Jepenese) did not materislize. The growers were in the
position of having to use the mechines on crops other then their own
beceuse of their contract with the workers.

Operating conditions such as excessive stoniness, excessive moisture
and sbnormal top growth sre other reasons for the machines not having bem’
used. The highest mortelity was among the Kiest units. These mschines
developed mechanicsl trouble in the elevating mecheaniam, In addition, many
of these units were sold in eréas of heavy soil in which the Lifter Loader
did not deliver acceptably clesn beets, The use of one or more S54A units

was discontinued beceuse of smell stones. The pebbles jermed the conveyor

and elevating chains, esusing considersble loss of time.
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CHAPTER 111

Cropping Procedures and Hand Harvesting Methods

Constant refei'enea to, and compariéon with, the hand labour methods
of harvesting will be mede throughout this report. Therefore, it is felt
that some discussion of the procedure is required for full understanding
of many of the problems in%olvad. Some general information on the crop
itself is included to facilitate the discussion.

Same General Cropping Practices.

Eech year the total area contracted to sugar beets amounts to abaout
30,000 acres. This acreage gives an average yield of about 12.5 to 13
tons per acre, Palmer, A. E. (6) puts the aversge sugar yield per acre
es sbout 2 téns. Production such as this requires an intensive form of
agriculture in which detsils become importent. )

Beets are seeded throughout the sres in s standard row width of 22

“ inches. Seeding generally gets under way before the first of May and is
usually campleted by the isth. Seeding datiea later then Tune lst usuaily
result in a decrease in yield unless harvest conditions favour late dig-
ging. The seed is placed in well prepared seed beds using 4 or 6 row
drills, horse or tractor dram; The drills are equipped with fertilizer
cens to permit the use of commercial fertilizer at rates up to 100 lbs,
per acre. Same of tﬁe camon drills place about 30 percent with the seed
end divide the remaixim into two bands sbove and to the side of the seed
bend. FPhosphate fertilizer (11-48-0) is commonly used., Many growers
supplement fertilizer with applications of bernyard and green msnure,

Two types of seed are in use at present. Whole, unprocessed assed

R T A S
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is somm at rates up to 10 1b§. or more per aére in order to ensure a
thick even stand in the row. Processed seed (segmented), is becoming
more populer. Some drills are equipped with speciel plates, others with
"Cobbley" conversion units, to handle processed seed. Segmented seed is
Planted at rates of sbout 3 to 4 pounds per acre. Thé resultant stand
contains spproximately one plant every inch in the row with only a small
percentage 01’ double plents.

When vthe seedlings are about one inch high the crop is thinned to
give one plant every 10 or 12 inches along each row. ‘rhinning may be
done campletely by hand methods using hend hoes or by mechenical blockers
followed by hsnd thinning. The objective in hsnd thinning is to obtein
a 100 percent stand, of one beet per foot. Usually, becsuse of gaps in the
row, this objective is not reascheds, A 75 to 80 percent stsnd is considered
reasonably good, that is 75 to 80 single beets every 100 feet of row
length. Cultivetors used for cross blocking, or®down the row™ blockers
such as the "Dixie" end the "Eversman", are capsble of producing up to
80 percent stends if used in conjunction with precision drills. It is
ususl to follow these mschines with hand thinning to eliminate doubles. &
certain number of double plants in one spot in the row cen be tolerated. An
excessive’number will result in & reduction of yield as well as podrer
guality topping by mechanicel harvesters.

Wead control during the growing season entails the use of row crop
cultivetors. GCultivetion is csrried out as often as necessary to eliminate
weed growth between the rows. LMechsnical cultivetion stops once the plant
lesves grow large enough to cover the space between the rows. On the
final cultivetion stroke, if not before, thé cultivetor is eguipped

with furrowing shovels to provide a shallow trench between the rows for
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irrigation purposes., Usually two applications of water are msde. One
during the|growing season and one about 2 or 3 weeks before harvest. Dry
seasons may require three or more spplications of water to the crop.
Excessive water erosion in the furrows is detrimental not,onlj to the soil
itself but to the operation of the mechanical harvesters which move up and
down the rows with the trector wheels in the furrows. During the growing
season the crop is hend hoed twice, just after thinning and agein after
mechenical cultivation becomes impossible. This is necessary to control

weed growth between the beets im the row.

Harvesting.
In Southern Alberta the beet harvest is delayed as long as possible

in order thet the roots may reach a maximum sugar content. The sugar in
the beets is often as high as 18 percent. Haervest usually starts about
the 20th of September and is in full swing early in October.

The first step in harvesting beets is to plough in, and level off,
headland and contour ditches in the field. This is necessary to provide

access to, and pessage over, the fields by the various machines in use.

The second step is that of plowing or loosening the plants in the row.

Figare 1,

Single row tractor mounted beet lifter.
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Several types of beet lifters are in use, same are single-row horse
drewn units, while the majority are single or double-row tractor-mounted
machines. The business end of the lifter can be seen e¢learly in
figure 1. The two shsres are set about 7 inches spart at the front emd
end 2 inches apert at the heel, The shares and replacable points form a
trough with the points set slightly lower then the heels. In operstion
the points run et a depth of 6 to 7 inches, which is deep emough to get
well below the thick sections of the tep root. As the plow moves for-
‘-werd the shar.e.s epply an upward pressure against the soil next to the
reot. This loosens and pertly lifts them from the soil., The effect of
the shares on the root is clearly shown in figure 2. The shsnk supports

are arched to provide en unhampered passege way for the leaves of the beet,

Figure 2.

Action of lifter shares on beet roots in the soil.

The third step in hand harvesting consists of the beet worker lift-
ing the beets fram the soil by hand, Two or more plants are grasped by

their leaves, pulled free, and are thrb\m into piles or into windrows.
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The most cammon prectice is to pile four or six rows into one, .The
windrows are then topped and thrown together to form sn 8 or 12 row
windrow of topped beets. v
In all csses where the windrow method is used it is necessary to

run an "A™ shaped dreg between the windrows of untopped beets. This
leaves a smooth shallow path four to five feet wide into which the topped
beets ere thrown. This operstion is essentisl if a mechanicel loader is
to be used to load the beets into trucks., The use of the drag helps

materielly in eliminating clods, lesves, and trash fram the loed. Figure 3

shows a homemade type drag in actionm.

~~ ~
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Figure 3.
A Homemsde "A" Drag.

The smooth tremnch
greatly facilitates
efficient mechanical

loading.

Until the advent of mc»cessmi mechanical toppers, ell beets were
hand topped. The worker uses a heavy bladed knife sbout the size of a
lerge carving knife. A short 3 ineh metel hock is usually rivetted to
the end of the blade. The hook is used to.piek up the beets fram the
pile or windrow end the top is severed fram the root by a chopping motion.
of the knife. The correct topping point is at the location of the leaf
scar at the base of the crown. On very large beets with regged leaf

growth on the crown, more then ome stroke of the knife is used to‘ canpletely




elean off all green materiel from the root. The optimum topping job is
one in which the smellest possible amount of root tissue is cut off with
the ?ops, without leaving green material on the root. The farm operator
end the factory field representatives have maintesined constent wateh on

the quality of work done by contract workers.

o

Figure 4,

Hend Lebour Methods. WView on left shows single row lifter and a beet

topper at work, The picture on right illustrates the windrow method of

pulling beets. Note the stoop lsbour involved in both cases.
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Topped beets are loaded fram the windrow into trucks by hand forks
or by mechanical loeders. The beets are hsuled fram the fields to the
"Receiving Stations™ or beet dumps, The stetions are lacat;d along
the rail lines at various strategic points within the beet growing areas,
At the dumps the load is weighed in snd the truck is we.ighed/ out agein
after each loed. The operator réceives a receipt 'sli.p for eéch total
dey's deliveries. This slip shows gross weight, truck end dirt tere
weights and net delivery.

4% the beet dumps each loed is passed through a large clesning drum.
The soil is knocked off the beets and pesses down a chute. The truck
picks up this dirt fram the chute and the dirt is weighed out with the
truck as part of the truck tare weight. As the beets tumble 'out of the
elesning drum onteo a conveyer belt which cérries them to the silec pile or
rail car, approximately a 25 pound sample is teken from each losd, The
sample is clesned, trimmed of any green on the crown, end is reweighed.
The tare weight thus obtained is charged egainst the losd on a percentage
basis. Thus each load is charged with & heulback tere end with a dump
tere, The former soil goes back to the field, the dirt represented by
the dump tare goes into the factory or receiving station silo pile. 'B}o
beets are stored in large =ilo piles and are carried to the factory by

rail cers as required for processing,




PHoTO BY
Dor.gxp. STR-
LETHBRIOEE ALTRA

Note method of
unloading beets

at the dumps,
Special boxes are
used on trucks for

this purpose.
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Figure 5.
Portable Beet

Pi'lersv. Note
the waiting line
in the picture

to the left.

Note - the tare
house, the large

piling elevator,
end the dirt

chute.
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CHAPTER 1V

The Mechanicel Beet Losder

The firat mejor step toward mechenization of the beet harvest im
Southern Alberta was teken in 1943, Cenadien Sugar Fgctories Ltd., con-
structed about twelve loaders built after the general pettern of the
Americen "Diamond" loader, These unitswere put into use in the fields
that seme fall. In 1944, *The Robinson Engineering and Development Co.,"
of Calgary, put approximately twenty "Robin™ loaders into operation. These
early models were pressed into serviece even though they wére not camplete-
ly out of the experimental stages of development. Mechenical difficulte
ies were encountered on the first machines: however these troubles have
been .overcame so that at present the commercisl units in use are giv-
ing good satisfaction. The "Robin" model has been replaced by the "Robeco®™
‘mchino. In 1948 the V-Tolm Deere organization introduced a loader es -1 w
compsnion unit to the 54A harvester.

The losmders in use today have the seme basic principles of constructe
ion, differing only in some mechaﬁical details, The machines are pnlled
in the field by trectors of 2-3 plow or greaster capacity. Power is tekem
fram the power teke-off shaft on the tractor to operate the elevating
and piek-up mechanisms, Pield observations indicate that loaders have

a capacity of up to lé tons of beets loaded per minute into the truck.

Losding rates of cne ton per minute are the generasl rule.,




Figure 6.

A Beet Loader in Use. Note the care with which truck and loader speeds

mast be synchronized.

The beet loader is not unlike the sheaf locader in genersl design
and sppesrance, The beets are picked up by a short elevator and are
deliwered to a cross elevetor. The mein elevator mounted cross wise at
an elevated angle of about 359, carries the beets sidewise and upwards to
deliver them into the truck, The loader end truck, or tractor trailer
unit, move together down the beet windrow at ground speeds not in excess
of 2% miles per hour, Ground speed is limited by the volume of beets
delivered by the loader. Operations of this type require careful
synchronizetion of forward speeds. The operstion is generslly more
difficult when tractor treiler units are used, than when trucks sre em-
ployed, The various machine elements in the loader are discussed brief-
ly here to give a clear picture of how the loading operation is performed.

The throat of the loeder contains two units, the crowder blades and

R R R
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the pick up beater. The crowder blades, or side wings, ere forward
extensions of the pick up elevetor sides. The wings marrow in fram a
front width of over 3 feet on same units to en elevator width of just
over 26 inches. The side wings serve to gather in the beets in the
windrow and. to crowd them onto the pick up beater. Some difficulty hes
been experienced on iat so0ils in getting the be@té to slide against the
sheet iron side wings. Rotary side wings have been employed to overcome
this difficulty. The rotery wings consist of two, 18 inch dismeter
power driven steel discs with redial flenges. The rotery wings eid the
movement of the beets toward the piek'np elevator., Under most soil con-
ditions it has been possible to do good work with both types of side
wings.

Several forms of pick up beaters have been used. One m.m used on
early model loeders is shown in figure 7. The pick up beater on the 1948
model Robeco loader is shomn in fugure 7A. The beater is power driven
end turns against the direction of ground hovemsnt of the loader, The
pick up is adjusted so that the beater rides sgeinst the soil and gets
under the beets in the windrow to lift the roots and move them back onto
the open link potato chain type elevator bels. The Jchn Deere beater,

not illustrated here, consists of & one inch squere shaft bent into the

form of & eremk shaft with throws in three plenes.




Figure 7.
Throat and Pick Up Elevator on an Early Loader

Note - Statimery side wings and a spirasl form

of bester is used.

Figure "7A.

Throet and Pick Up

Eleveator on Robeco

Losder. Note- rotary
beater, statimary
side wings, steel rod
potato chein type

elevator belt.
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Beete are elevated in two stages. The pick up elevator delivers
the beets into & basket at the resr formed by the frame of the machine.
Poteato chsin type carrier belts sre used &s illustrated in rigurd 7he
Open carriers are necessary to sereen out soiL thet lifts with the beets.
The clesning action of the lomder begins st this stage and c¢ontinues
throughout the loeding process, The drive to the pick up elevetor is
located an the upper sheft. The belt is carried on spools et the lower
end end bumper sprockets in the centre. ,Spéol ere necessery to elimin-
ate stoppage camsed by small stones. Carrier sprockets et the pick up
éné gave éansiderable trouble from this csuse on early machines. The
pick up elevator is adju#ted from the tractor sest. The beater should
run snug against the trenck soil but should not dig deeply into the soil.

The main elevator utilizes the ssme type of carrier belt as does the
pick up elevator. The belt extends under the baskei to move the beets
upwerd. On mﬁt loaders, (John Deere excepted), the drive is cerried to
the upper elevator shaft, "i'to wooden roller bumper gusrds are fitted
just under the upper end of kthe elevator to protect the belt and elevator
from cateching on the truck box during the loasding process.

The drive line from the power take=-off on the tractor is carried
through sdequete slip elutches, Power shafts, gear boxes srd chains to
the various components. The top end drive has proven most successful on
both elevatars. The John Deere unit, s indiceted above, does not have
en upper shsft on the msin elevatar. Power is tremsmitted to the elevator
belt through the bottom shaft, This forms a push type drive thet is a
slight disedventege in stony lsnd. Smell stones one to two inches in
size fall through the belt end sre cerried downward to the gproékets. This

has of ten csused considerable delay in the field. Spool type carriers

help to eliminsate muchk of this trouble et the lower end of both elevators,
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Figure 8.
Loader Pick Up

Unit in Actien.

Note -~ the crowd-
ing of beets sgainst
the stationary side
wings.

Figure 9.

Robeco Loader, 1948 Model

Note - the use of hydraulic pick up control, open link carrier belts,

and roller type bumper guards under the mein elevator frame,

S RN T e
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Loaders have mechanized one of the heaviest jobs in the beet
harvest. The use of7§pen belt type conveyer permits these units to de-
liver relatively clean beets into the truck. The short drying period
between topping and loading is normally sufficient to enable the bumping
action of the carrier belts to remove considerable soil fram the beets.
This is especially true under moist conditions on the lighter soils.

The normel rate of one ton per minute enables the operator to keep his
hauling trucks on the move. The high loading rate thus minimizes the
delay in getting beets into the dump. It also decreases considerably the
low gear mileage of trucks in the soft fields during the loading process.
Another advantage for the high ;ate is that it helps to reduce weight
loss by the root while lying in the open field.

Loeders are a relatively simple mechenism., Their use in the beet
harvest has materially reduced the badﬁ breaking lsbour involved in dig-
ging end delivering beets during a season when ocutside work is of ten not
very pleasant. Future trends in mechanization may supplant the loader, but

they have to date been & useful tool for the beet grower.

An Originsl Loader

At Work.

This load required
less than six minutes
total time and con-

tained over 6 tons

of beets.




FPigare 11.
An Berly Model "Robin" Losder, Side View.
This power line is illustrated snd the slip

clutch on jackshaft drive to mein elevator

is easily seemn., Carrier lugs were used on
main elevator.

o W

l’igure 12,
Robin Loader at Work, Rear View.

Note basket at bottom of elevator.



Harvesters In Use In Southern Alberte

Two machines, the John Deere 54A and the Internationsl HM-1, have
to date found the greatest grower acceptance in Alberta. The Kiest and
the Sam-r-Andy harvesters have been used to a limited extent. This
chapter will discuss the verious mechine elements used on eech unit.

The John Deere 54A Sugsr Beet Harvester.

The S4A harvester is e single row trsctor mounted unit. It is
mounted on the John Deere Model "A™ tractor. The Harvester tops the beets
in the ground, windrows the tops, and digs and windrows the beets. A
mechenicel losder is used to losd the beets from the windrow into the
truck,

Pigure 13.

The 54A Harvester.

The windrows of beets
and tops can be seen.
Normelly two operat-

ors are not required.,

Figure 13 illustrates a 54A unit in use in the field. The machine
is deﬁgncd to require only one operator, however, under shart row con=-
ditions, some time cen be saved through the use of en esdditional msm, The

hervester operates up snd down one side of the field.
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Two rolling ewltoia each cerryirg & small jointer are mounted in
front of the tractar. The dises ere flat and are set abeut 10 inches
epert, The fumction' of the discs snd jointers is to eut eway.withered
leaves or stems that lie along the ground, Since the row of beets passes
between the dises & elear path is left on each side.or the row, This
is necessery to prevent fouling the knife with trash or eother mt@rial.
The dises and jointers can be aéen in figure 20.

The topping unit, the top pick up drum, and the cross elsvetor sre
mounted just behind the front wheels of the tractor., The drum snd toppex
ere mounted 18 inches to the right of the tractor centre line, These
units sever the tops from the beets, pick up the tops and piace 4 rows
into ome windrow,

The finder mechanisms on the topper consists of 7 feeler wheels.
Four are mounted on the lower sheft and three on the upper shaft, The
wheels or dises sre notched arcund their periphery. They are sbout 63
inches in diameter and % inch thiek, The shafts are so placed that the
digscs inter run with sbout one inch space between edjscent discs. The
finder is power driven at just slightly more than ground speed, The
discs find their way through the leaves ento the crown of the beet as the
unit mem. down the row. Spring losding is applied through the knife
linkage to aid the discs in genging the thickness of cut using the cromm
of the beets as the messuring point, The finders are linked mechemically
to a sliding knife snd through this linkage control the thickness of ecut.
The knife is crescent shsped with en overall radius of 10 inches. Tumm-
buckle adjustment is provided to change the thickness of slice as desired,
In addition a hend lever edjustment is provided far wide chenges of cute
!ha mechanieal linka provide for manual noluetioﬁ of 4 ratios of movement,

These ratios are: § to 1, 1 to 1, 1% to 1 end 13 to one, approximately.
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Thus if the finders raise 1 inches the knife will raise 1 inch, The

topping mechanism can be seen in figure 14,

Figare 14.

Topping Unit end
Top Pick Up Drum (544).

Note the notches on

the finder wheels.

Two arms sapport the knife in position just under and slightly behind
the finders.

The tops are raked off the knife by the pick up drum, Seven back
reke fingers are used to hold the .teps against the drum fingers as the
tops sre cerried backward, upward and over to be deposited on to the
eross conveyer. The drag apron can be driven to the right or left and
the conveyer platform can be shifted to any position from the extreme
right to the extreme left., This enables the operator to place 4 rows of

tops into one windrow as the machine moves up and down the field.




Figure 15,

Pick Up Drum Deposits Tops on Conveyor.

Note the cross conveyor eclutch econtrol rod

running across the face of the fly wheel.

Figure 16,

The Tops Gonveyor Windrows the Tops.
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The next stage in the harvesting process consists of lifting,
elevating, and windrowing the topped beets.

Lifter points of standard design are mounted just behind and slighte
ly under the tractor rear axle housing. The lifters have long heel ex-
tensions. The beets are lifted and grasped by a pair of kicker wheels
which move th? roots back onto a short elevator. The kicker wheels are
apriﬁg loaded so that they will spread apart to handle any size beet,
The kickers are of open cage construction end are power driven in oppos-
ing directions, In sddition to moving the beets backward the kickers
help to bresk up the soil ribbon that is lifted with the beets, The
short elevator delivers the beets into the basket foarmed by the frame
of the long beet conveyor. The elevator and the beet conveyor utilize
carrier belts of open steel rod construction, The conveyor can be swung
through an arc of 180 degrees behind the tractor and cen teke up sny
intermediate position of that arec. The operator utilizes that feature

to place the beets fram 8 rows into one windrow,

Pigure 17,

The Digging end
Elevating Unit.

Note the csge like
kicker wheels, the
lifter points and the

short elevatore




Fignre 18,
Soil Load on

Blevating Unit.
Soil screening is

important.

The 54A harvester carries an integral "A"™ frame mounted behind the
rear axle of the tractor and left of eentre; The "A"™ freme is constructed
of metel end when lowered to the ground on the 7th row of each windrow,
prepares the shallow trench required for the succeeding windrow. The

frame can be seen in figure 19,

Pigure 19.
54A Harvester "A",

Freme,

This freme is the
only element raised
and lowered by &
hand lever. The
wings heve a spread

of 36 inches,
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The harvester digging snd eleveting mechanisms overhang the resr of
the tractor. This reduces the weight on the front wheels and interferes
with steering. To off-set this, a large weight box is mounted on the
front of the radietor. Bellast mst be pleced in the box to hold the
front wheels down for proper steering. The weight box can be seen in
figure 20,

Normelly the 54A harvester places the beets into windrows in the
field, Figure 20 illustrates aone unit in which the beet conveyor control
cables have been remodelled to emsble beets to be elevated directly into
a truck. Carrier lugs were welded onto the canveyor chain and bumper
guards placed under the elevator. Two such units were found in the field
during the 1946 survey. The harvesters were remodelled in em effort to
.eut overheed costs by eliminating the need for a mechsnical loader. On
en scre basis this method of use requires slightly over 45 miles of low
gear truck operation in soft field conditions, The cost considerstions

involved are discussed later in this report.

,The S4A leyester Self

Loading Into a Truck.

Note the trampled com-
dition of the field and
the failure to conserve

the tops for feed.

Figure 20.
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Power to drive the various componemts of the 54A harvester is tekem
from the tresctor power take-off shaft, Numerous chain and shaft drives
e;re utilized to trensmit the power. Spring loeded slip elutcken are
previe}ed at various points to protect the mechsniams from overload demege.
A1l units, except the "A™ freme, are raised or lowered by linkege to the
hydraulic rockshaft of the tractor. The beet comveyor is swung through
en arc of 180 degrees by meens of a hrgc pivot ring snd friction lever.
Hand lever depth control is provided for the lifter points, also the
lateral specing of the points is edjustable., Since the harvester uses
an "in-place” topping mechanism, ground speed is limited to not over 2
miles per hour, The performance of these machines in the field will be
discussed in a later chapfar.

The Internsti anel Hik-l Coambine

The HM.]l harvester is a trae combine in.that one trip dowmn the row
campletes the harvesting operation. The unit is mounted en a Model H,
M, or MD International tractor and harvests one row at & time, An "“ine
place™ topping mechenism, a set of conventiomal lifter points, 2 eleaning
trough, end en elevator that delivers tlw beets to & trailer cart, cam-
prise the functional elements on the machine. The verious mechanisms
will be discussed inlzg;ér in vhich the beets are hendled by the ’hmsto
er.

The topping &nitf is.tmounted 18 inehiea off centre on the tractor and |
Just behind the ri@st/r okalealu The gauging element s a multiple bar
(finger type) sliding finder that rides over the ecrown of the beets and
controls the thickness of cut teken by the knife, The finder is about
é igahea wide end is linked to the knife in such a manner as to0 provide

movement ratios betweern the finder and the knife of 1 to 1, sndl} to 1.

RBarly models provided a third retio of 1 to 1. The linkage is essentielly
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a parsllel srm mechanism. The knife iz an 18 inch cancave disc blade
mounted st an angle of 36 degrees to the horizontsl, The disc is power
driven running et a \apead of spproximately 275 r.p.ms. A power drivem
Teceding finger type flinger is used to clear the tops fram between the
dise end the finder. The flinger throws the tops sideways under the
tractor and against & windrowing deflector curtain., On the models en-
countered in this study cnly single row windrows could be formed, Under
heavy foliege conditions, a metel cone iz mounted arocund the shaft asbove
the dise, The cone prevenis ‘ahe leaves from wrspping around the shaft,
The topping unit is provided with six mein sdjustments. Kach adjustment
has a direct effect on the quality of topping. The first of tm‘ is =
slotted hole adjustment in the fimder mounting bracket. For normal size
beets 5 to 6 inches in diameter the bolt should be about midwaey in the
slot. The position of the bracket in the slot controls the measured dis-
tance Datween the edge of the disc snd the tip of the fimder fingers.
The second adjustment is & lerge disc engle,sdjusting turn-buckle. The
operating sangle of the dise_ should be 36 degrees. In other words the
dise should be 103 inches higher at the reer edge then at the lesding
edge. Thirdly a counter belance spring is used to control the statie

load of the finder on the beet. This loed should be sbout 50 pounds for

eversge conditions,
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Figure 21.
HM~1 Topping Unit.

The finder, disc and various adjustments ere

easily seen. Three movement ratios are pro-

vided for on this machine.
The thickness of cut can be adjusted by means of a screw crank located
comvenient to the tractor driver., The crank can be operated while the
mechine is in motion snd comtrols the cut within s renge limited by the
screw thread., The screw crank snd finder are linked by a bell crank and
a small turn buckle, Holes on the bell eremk into which the buckle is
pin connected, make possible the selection of the movement ratio which
provides for differential topping by the unit. The turn buckle is used
_ to chenge the cutting renge aveilable through the screw crenk. The topping
unit provides a wide range of adjustments to meet verying field conditioms.
Figures 21, 22 and 23 show the working parts of the unit end show it in

action in a stend of beets having very light foliage.




Figare 22,

Improved HM-1 Topper

Note the screw crsmk control, and the
cone on the disc. Two movement ratios
are provided in this unit.

As the machine moves down the row the topped beets are loosened by
the lifter points. A pair of notched coulters straddle the row shead
of the lifters. The coulters reduce the size of the soil ribbon enterw
ing the machine, The lifter points are of the conventional two-bladed

type having extended heels to raise the beet clear of the soil.
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Figare 23.

Hl-1 Topper in Action

Note the extreme abuse to which the dise
is subjected.

A cleaning trough, which contains a "Rienks"™ sereen, is mounted
Just behind the lifters and conveys the beets backward et the seme time
bresking up and screening out clods and soil. The screen consists of 4
power driven shafts cross mounted on 85 ineh centres., Kicker wheels, 10
inches in diameter, are fixed on the shafts and rotste at about 200 r.p.m.
ageinst the direction of trevel. A total of 30 kickers are used in the
screen. The net spacing between the wheels along the shaft is about 2%
inches. Heavy baffle curtains hang into the trough to hold the beets and
s0il down on the rolls., The beets are subjected to rough handling which
takes off most of the adhering dirt under light soil conditions, The
cleening trough delivers the beets to the elevatar to be elevated into the

cart or onto the sorting belt.




Figure 23A.

The HM~1 Harvester in the Field.

Normelly two men are required at the sorting belt.
The beet cart combines the functions of a storsge tank end a loader.
The cart has the capacity to store about 1} tons of beets. The unloasding
elevator utilizes an open rod conveyor belt which runs scross and forms

the bottom of the cart,
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!ignzs?a&.

The Digging end Clesning

Mechanism. On the left a
bird’s ey'e view of the lift-
er points and kicker wheels
is shown. The lower photo
indicates the shape of the
kicker wheels and the gen=-
eral mske up of the clean-

ing trough.
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The cart cen be unloaded at the end of the rows or while in motion in the
field. Unloading requires about one minute. The open link chain on the

cart provides additionsl cleaning during the unloading process. A plat-

form and railing is located on the cart for use when the sorting belt

is required,

Figure 25.
Power Line to HM-1l Beet

Cert, The power take-
off drive to the cart
and the relationship

of the beet elevator
and cert are shown. The
sorting belt can be seen

on top of the cart.

4 wide continuous rubber sorting ﬁelt is mounted aeross the top of
the cart. The belt is driven rearwards at sbout 3 ground speed. The
belt provides & clod elimination feature in that beets can be manuslly
picked off fram the belt and dropped into the cart. €Clods, rocks and
other undesirable material pass over the back of the ecart and fall on to
the ground. Same hand trimming of poorly topped beets cen be dome during
the sorting process. The belt can be raised out of position if desired

end the beets dropped directly into the cart.




Figure 26
Hlil Sorting Belt.

Note the soil adhering to the roots snd

the clods on the belt.

The HM-1 unit is designed to work the beets out in lamnds. Ground
speeds of sbout 2 miles per hour are advisable. The topper, lifter and
elevating mechenisms ere powered from a sprocket mounted on the belt.
pulley. The hydrsulic "Lift-A11" is used to raise and lower the units.
The operating depth of the lifter points is adjusted by a serew erank
mechaniam. The beet cart is driven from the tractor power teke-off
shaft end the sorting belt from one wheel of the beet cart. All mechan-

isms are well protected by slip eclutches,




Figure 27
Rear View of Beet Cart.

Figure 28,
mw the Cart.
Note the soil under the cart.
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This report deals primsrily with the early model harvesters, It
is thought advisable to' mdieatc ocge or m of the ngjor ehgmgn mede
on 1948 nedels." In sddition to such changes as heavier chains and gen~
eral strengthening, there have been two revisions that involve principles
of operstion. Hipple, J. L. (9), reports that the baffle eurtain mountiag
has been revized to emsble the cperator to plece 4 rows of tops into one
windrow, Thais chenge will off-set ane cbjecticneble featurs in the harvest~
er. The seme smthor indieates that the top flinger is to be placed on &
flexible mounting so that the flinger cem clear itself nore easily of
extremely heavy top growth, These chenges will materially improve the
performance of the harvester, especislly in those areas uhsre it is desired
%o utilize the tops for feed. ‘

The Kiest Bell Topper and Victory Leader.

The Kiest harvesting units were tried in Alberta on a smsll scale in
1946, Two operators did a ressonable sesson's work daring the 19’47 har-
na’k. Same of the basiec principlea used on these maehmes represent a
definite effart to provide the large acresge grower with & mechanization
program suitable ta his needs. For thia reason a short descriptiom of the
‘machines is inelndea here. Two separate units are used to camplete the
harvest. The first is a 4 row topper, the second is 2 2 row lifter loeder,

The Bell Topper eonsiste of 4 topping heads mounted within the one
-rrame. Each bell is rotated in an opposite direction to its mate so that
the tops are picked up by two short pieck up elevators. The short elevators
deliver the tops to a cross conveyor. The cross conveyor terminates in em
elevator designed to deliver the tops direétly into a cart or truck, The
topper freme is mounted directly on the rear axle housing of the Sowing

tractor, The mehmiin is driven by an auxiliery motor of frem 12 to 15
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horse power cepacity, consequently, a smell tractor of the Farmall 'L size
can be used to pull the unit. The rear of the topper is carried on two
castoring air wheels to facilitate "dlom-the-row™steering,and turning,

A solid shoe type sliding finder having a 7 inch flat base and an
upward curved leading edge contrcls the ground topping mechanism. The
shoe rides down the row alidihg onto and bending over the tops. Thus the
gauging point is the bent over leaf stems rather than the crown of the
beets. The shoe is mounted under spring temsion  so that it will ride
easily onto the beet yet exert pressure on the stems., The shoe finder is
caonnected solidly to the angle iron arms that carry the topping knife.
Verticsl and horizontel bolt adjustment is provided for the throast clear-

ance between the knife and heel of the finder.

Figare 29 »

The Kiest Bell Topper.

This view shows the genersal layout of

the machine,
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Pigure 20A.

The Kiest Bell Topper
This picture illustrates the camponent
parts of ocne topping head.

The topping knife consists of a hollow bell shaped housing mounted
et en engle to the horizontel. The bells csrry sbout a 2 inch knife rim
arcund their mouth and are driven by a V belt throngh en axiel shaft and
& pulley. Angular mounting of the hollé! bell is necessary to pemit the
bell to drop down to a low beet after topping ‘a high one. A flat dise
would ride on the crown of a high beet and could not fall down to the
proper level for topping the next lower beet. Each bell is cerried on a
pair of long arms pivoted at the back of the frame and counter-belanced
by two heavy eoil springs. The location of the springs on the arms be-
hind the pivot shaft is sdjustable to provide topper hesd weight select-

ion, to meet various conditions of top growth.




Figure 30.
Kiest Topper
The main elevator hes been removed

on this machine.

I.{gure 3le

Rear View of the Kiest Topper




- 49 »

The 4 row topper does not lift the beets from the soil. This is
left for a subsequent operstion. The possibility exists that some
difficulty might be encountered in finding the rows when the lifter
loader is used. In genersl this is not true as cen be seen in figure 32,
However, where all beets tend to have their crowns below ground level,
some difficulty might be encountered. For this resson operators try to
keep the lifter loader working not maore thaﬁ one day's work behind the

topper.

Figure 32,
Field Conditions After

Topping. The rows of
topped beets are clesrly

defined, Some crown breske
ege and green stringers
can be seen on the beets
in the foreground, Normale

ly there are no tops lying

in the field.

The Kiest Victory Loader.

The Victory Losder is a>2 row lifter losder designed to work as @
compenion unit to the Bell Topper. Ground speeds of 3% to 4 miles per
hour ere obteinsble with the losder. The freme of the loader is rigidly
mounted to the tractor eaxle housing end castoring sir wheels are used to

carry the back of the frame, Two pairs of camventionsl lifter points dig

the roots from the soil end deposit them onto a short elevator. Potato
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chain type belts are used on the short elevators. A "Rienks" roll similar to
thet used on the HM-1 harvester moves the roots to the right onto a large
elevator. The clesning trough is used to screem out scil, to breek up clods,
end to whip off any green stringers on the crown of the beets. Flep boards

are provided to hold the beets down on the rolls and retard the movement of the
beets toward the main elevator. The main elevator is very similaer in constructe
ion to those found on the mechanical locaders described in chapter four.

Power is obtained fram the tractor power take off shaft. A two-three plow
tractor is the smellest unit usable for towing. The lifter points are cantrolled
through the tractor hydraulie unit or through a hend operated hydreulic pump on
the loader. Roller chain drives are used to carry power to the cleaning trough
and the short elevators. The mein elevetor is driven from a gear box by a power
shaft and universel joints. The drive is carried to the top of the main elevator.
Slip cluteches arre. provided on the mein drives throughout the mechine., Figures 33

and 34 give the general layout and construction of the loader.,

Figure 33,
The Victory Losder at

Work.

Some detail of the drive
lines can be seen. The
reader should note the
excessive amount of soil
in the load on the truck.
The soil in this field
was too heavy and too
moist for successful
operation of the lifter
ludero




Figure 34.

Detail of the Victory Losder

The top picture shows the two pair of lifter points
mounted below and behind the tractor rear axle. The
lower picture shows the short elevetors and a portion
of the "Rienks™ rolls, Beet movement is to the top
and the left in this illustration.
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Same-n y Topper and Robeco Windrower.

Attempts have bean msde in practically all beet areas to develop
harvesting equipment to meet the demends of that area. Southern Albcm
is no exception,. raliming is a brief deseription of cne unit that is &
result of the efforts of local growers. Mr, Andy Briosi developed 2 2
row topping unit during the early war years. This originel unit with
same modification was produced in 1948 for experimentel purposes by the
Robinson Engineering and Development 6mpany' of Celgary. HNo performence
date on the unit am ébtainable at the time of writing. This discussion
is included since the machine reflects the needs of the growers in the
district. |

The 8 row tepping unit utilizes in-place topping heads, The tops
are picked up and delivered into a truck for immediate storage as feed.
The topping head carries power driven ﬁnd&r wheels connected by & fixed
linkage to the power driven 16" emecave topping d;ist‘;. Turn buckles are
provided in the linkesge to adjust the throat spacing between the finders
and the knife., HNo mv@ant ratio is obtainable within the linksge to
meet exireme ccﬁditions. The unit is drawn by a small row crop tractor,
The various components ere driven from the power teke off shaft on the

trector. Figures 35 and 36 indicste the general layout of the topper,

Figure 37 illustrates the originsl Briosi 2 row topper.
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Figure 35.

Sem-n-Andy Topper. The topping heed, the
drive, and the hitch arrangement are shown.

Figure 36.

The Top Pick Up end

Elevatar.

The pick up chain flips
the tops into the basket,
The elevator carries them
upward into a truck.

Note the pickup height

ad justment on the wheel
nmnﬁng.




Figure 37.

Original Briosi Topper
This machine used a power driven disc end a
roller chain crawling finder. The topper was of
the fixed cut type. The tops were elevated into
the trailed wagon., Beets were left undisturbed
in the seoil.
‘*

The Robeco windrower was developed as a compenion unit to the
two row topper. The windrower was designed to handle either topped or
untopped beets. It is a single row mechine utilizing a conventional
set of lifter points to lift the beets. The roots are carried back by
& short elevator of open steel rod construction snd are deposited on a
c¢ross conveyor. 7The conveyor belt can be driven in either direction and

the platform can be shifted, by power, to any position from the extreme

right to the extreme left. The unit is capable of windrowing 8 rows of
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beets,s The small fam tractor of 10 to 15 drawbar horsepower will
handle the maf:hine without too much trouble in most field conditioms.
The elevators are driven by the power teke-off. A double reduction hand
screvw is provided'for’ depth control of the lifters. A measure of clean=
ing is obtained through the use of open link belts end a rubber cover belt
over the cross conveyor., This belt rides on the beets and imparts a roll-
ing action that sids somewhat in removing adhering soil,

The basic purpose in the design of the topper and windrower is to
provide a harvesting cambination within the price reange of the small
acreage grower., A mechanicasl loesder will be necessary to complete the
harvest. Future development of this line of harvesting equipment will
be watched with interest since it provides for maximum utilization of the

tops as feed,

Figure 38

~ The Robeco Windrower.

Note the beet pasddle mounted just sbove
the lifter blades,



Figure 39.

Right Side View of Robeco Windrower.
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CHAPTER VI

The Besic Principles of Mechanical Harvestimg

The Importence of Topping snd of Dirt Removel.

Growers have placed considerable importance on the guelity of topping
obteined during harvest. There are two basic reasons for this., The first
erises from the fact that the correct topping plene in the beet is located
very neer to the plane of maximum root diameter. Careless mrk by hand
labour, or by machines, cem easily result in an apprecieble loss o root
tissue, The lost tissue remsins on the severed crown. This conditian
might be termmed "“over topping®™. On the other hand ™under topping®, whiech
involves cutting & crown slice that is too thin, will result in some
greer meterial being left on the beet. An excessive emount cf green
meteriel incresses the difficulties involved in processing the roots. The
difficﬁlty arises from the existence of certein sslts in the crown and
leaves of the beets. In practice the loeation of the topping plane on the
root must be kept very close tofha optimm from the viewpoint of the
grower and of the processor,

The farmer snd the processor benefit when clesn beets are delivered
to the receiving station, Excessive soil in the load represents an addit~
ional hauling cost to the grower, The beets are normelly hendled from
the dump to the.. factory by rail, hence the processor pasys heavier freight
charges per ton on & clesn basis, The beets ere washed in large sluice
hoxes et the factory just before they are sliced for processing. It has

. percent
been ststed that more than 107/ dirt on the beets may result in overloading




the weshing faeilities.

Dirt, end leafy material have a detrimental effect on beets while
in storage in silo piles. Since the storage period may extend over a two
or three month period the piles must be wetched for spoilage. A certain
emount of sair cirénlation is required to carry off excess moisture and
keep the roots in a sweet condition. Leaves and dirt block air movement
end are a contributing factor to losses in the storage pilese.

The ¥ rinciples of Mechanical Topping.

In all mechenization progrems it is first necessary to study the
characteristics of the crop involved before successful machine elements
can be devised to do the desired worke

The sugar beet is a broad leaved plant. The leaves are carried omn
thick heavy stems which terminete in the crown of the tap root. The
leaves end stems vary in height and density. In Southern Alberte the
top growth often reaches heights of 12 inches or greater. An average root
is sbout 5 to 7 inches in diemeter at a point 1j to 2 inches below the
peak of the crown. A dead leaf scar found on the crown represents the
correct topping plane for the beet. Mechanical demage during cultivation,
and off type beets, result in a ragged crown condition in which leaf
growth is found below the optimu;m topping plane. This mekes both hand
end mechanical topping more diffieult. Figure 40 illustrates the ragged
" ecpown and clean crowmned condition in beets. It is possible with mechsn-
ical toppers to adjust the linkage fo remove sufficient tissue froam the
erown to eliminete green stringers., This may result in a substantial
yield loss. It is often economical to utilize hand labour to trim the

poorly topped beets rather them remove excessive meat.




Figure 40,
Crown Conditions in Beets.

Note the side growth on

The weight of tops veries somewhat, but often runs as high ss 75%
of the weight of the roots. The green materisl and the root tissue om
the crown form a valuasble feed far cattle. It is generally recognized
that the tops deteriorate rapidly in feed value if sllowed to dry out in
the field, The most effective method of comserving tops is to silo them
as soon as they are cut fm.the roots, Tops sre often pastured-off by
cattle turned into the fields after the harvest is completed. It has
been stated that, based on alfslfa at $14.00 per ton and barley at 60¢
per bushel, the tops fram one acre of beets have an equivalent feed value
of nearly $20.00.

Powers (13) has enunciated certsin physicel end msterial character-
1sticts of beets that govern the design of mechasnical toppers. He states:
'Lpproﬁmﬁ linear relationships were found between beet height, greatest
diameter, and crown thickness (distance from top of a beet to its lowest
leaf scar)". 'Ihésa relationships may be expressed more fully as follows:

(L) The larger the dismeter of a beet, the thicker will be the cut

for optimum toppinge
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(2) The lerger the diemeter of the beet the higher it will normelly
grow out of the soil. The height being measured to the top of
the crown,

(3) The larger the diameter of a beet the higher its correct topping
Plene, as indicated by the lower lesf scar, will be found above
ground surface.

It does not necessarily follow that the area of greatest diameter of

e beet Will be located above ground level. Usually it is found that the
erea of greatest diameter is below ground surfsce. Often the correct
topping plane is located at or slightly below the surface of the soil.
Machine toppers lift the beets fram the soil and then top them. This type
of mechanism is restricted to the dieameter - thickness of cut relation as
& meeans of measuring the amount of cut to be teken. Ground toppers must
utilize the relation between the height of the beet above ground and the
thickness of cut required.

Powers has also discussed two other charascteristics that have a
decided influence on topping mechanism., In light soils beets often grow
to a height of 4 to 6 inches above ground surface. These beets do not have
great overturning resigtance to a finder mechanism pressing against them.
By experimental methods Powers found that few beets would be overturned
if the horizontal component of the force of the finder on the beet did not
exceed 6o pounds. The second factor arises out of normal thinning practice.
The beet spacing of 10 to 12 inches slong the row makes it necessary for
a ground topping mechanism to return to ground level very quickly after
topping a beet. At speeds of 2 miles per hour the mecheanism must hendle
nearlf 4 beets per second.

One more factor must be discussed before a full understending of
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ground toppers can be reached. The beet root is normally very turgid and
brittle. When a thin edged knife is drawn through the root a shear plsamne
develops along the horizontal surface just shead of the knife. This shear
force often results in a tension breek along a 45° plene below the shear
area. The result is a bresking down of the root after topping is about
half completed. Powers (13) indicates that this difficulty cen be over-
cane in one of two ways:

(1) By using a topping dise, power driven, to impert a velocity
component to the cutting action of the knife and at right angles
to the direction of travel.

(2) By using a very thin sliding knife actuated by a erawling finder.

The finder imperts a counteracting rearward thrust to off-set the

shearing action of the knife. In order to be effective the finder must

be connected to the knife by some form of slip linkage that ensbles the
finder to hug the crown of the beet during its entire time of contact with
the root. This 8lip link also enables the finder to proceed immediately
to ground level without loading the knife onto the beets The sliding knife
cen then remein horizontel in the beet.until topping is campleted. .

The considerations just discussed are related to the topping mechanisms

encountered in this thesis as indiceated below:

The HM-1 harvester uses a ground toppiﬁg mechenism, thus the crowm

of the beet becomes the geuging point for topping. The sliding finder is
of the finger type to enable the fingers to work through the leaves onto
the crown. A power driven disc is used at such an angle that it presents
the thinnest possible cross sectional depth to the‘ beet. The velocity
component and knife section requifements are thus fulfilled. MMounting the
disc at an sangle ensbles the dise to return to ground level as soon &s

each beet is topped. No slip link connection is used between the finder
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end the disc. The movement ratios of 1:1 end 1j:1 enable the mechaniﬁ, |
to satiafy the grmnd-height relstionship of the beets in the field. The
emount of cut taken by the knife is manually‘ adjusted. The movement ratios
provided compensste this setting to the size of beet. MS is done by
the linksge increasing or decreasing the cut above snd beiow the set vslue
&s the findgr encounters different sizes of beets in the field, The top-
ping hesd is quite heavy, consequently a tamii.qn spring relieves some of
the load on the beet, yet it can be adjusted so that sufficient weight
remains to return the mechenism to the ground, It will be remembered that
the static load on the beet a&s measured at the ﬁgdeﬁ wes given in Chapter V
as abgu’ﬁ 50 pounds., \’

The John Deere S54A topper is of the in-plece, varisble cut typé. The
finders sre thin in width to ensble them to work through the stems onto
the crown, The variable cut feeture is provided fhrough four movemsnt
ratios that emsble the meéhanism to adjust the ecut sbout Qcme manuslly set
ialue as governed by the height of the bheet., The thin crescent sheped
knife drops off the beet quickly. The notched power driven finder wheels
hug the c‘r.oun of the beet and hold it back egeinst the shearing aetion of
the knife., A slip link connection ensbles the knife to remasin horizontal
in the baet.-.whila the finders return to ground level. The mechanism is
quite light hence spring pressure is used to hold the finders down to
their wark. Overturning is avoided by keeping the net pressure on the
beet at a sufficiently low value, snd by:the use of the crawling, notched
finder wheels.,

It has been indicated that top disposel is en importent feature of
the topping mechenism. Both the 54A end HM-] units make some provision
'ror top utilization, It will be reslized that the mthei employed by

the Kiest and Robeco units ies scmewhat more favoursble from the viewpoint




of conserving feed value than that used by other models dimcussed.

So0il Scereening and Root Disposal

The se,vervity of the soil screening problem in sugar beet hervesters
has been indicated by Powers (1Z) who estimates that = single row unit
operating st 25 miles fer hour lifts 2.72 cubic yerds of soil per minute
or sbout 480 tons of soil per scre. Assuming & 20 ton crop end that ope
load does not contein mare then five percent of loose dirt it becomes
apparent thet a harvester must be 99.8 pércent efficient in separating soil

from the beets.

Two methods of root disposal are found on the mechines encountered in this

study. These methods and their corresponding system of soil screening will
be discussed.

The 54A unit utilizes the windrow storage method of root disposal. In this
method the roots are stored for e short period before being losded onto the
truck. During the storsge periods the beets are subjected to drying in the
deytime, end, unless covered by tops, the beets may be frozen at night. The
drying feature aids somewhat in soil removal during the loading process. On
the other hend excessive drying for an extended period may result in a loss
in tonnage. Thus the loading process should be kept tip reasonably close to
harvesting. Palmer,A.E. (10) reports that the loss in weight during storege
in well covered piles on s ferm bésis has averaged 8 percent in tests con~
ducted during the period 1932 to 1936. In these tests the beets were piled
in large piles snd covered with tops to prevent shrinkage., The storage
period normally lasted until harvesting was campleted. It is reasonable to
assume thet shrinksge may be as high as 8 to 12 percent if the beets are left
in smell uncovered iindrows for a period of 48 hours ‘er more. Soil screening
on the 54A is accamplished through the use of open link potato type conveyer
belts. The kicker wheels aid in bresking up the soil ribbon. No provision

is made on this machine for clod removel




» 64 o
or far positivp cleaning action,

The direct delivery method of root disposel as found on the Kiest
and Internationsl units represents e more complete grouping of functions
in one mechine, Direct delivery into trucks after the beets are lifted
avoids loss by shrinksge. On the other hend, no drying sction is permitted
on the soii adhering to the roots, This might result in more soil being
delivered into the truck with the bee;a unless special screening provisions
sre mede, .

Dirt and clod removal is generally cambined with the function of
tranéparting and elevating beets within the machine. The process of soil
elimination begins with the lifters, On the HM-1 harvester a pair of
notched rolling coulters are used to limit the size of the soil ribbon,

The lifters should fracture the soil so that clods do not form. While .
spetisl forms of plows are being developed for this purpose, the Celorade
plow as illustreted earlier in this report is the stenderd form presently
used in Scuthern Alberte.

The "Rienks™ screen found on the International and Kiest units
presents a ressonesbly successful form of clesning mechanism. As will be
shown later, they have not performed up to the standard suggested by Powers.
The sarting belt used on the HM-1 provides successful clod eliminatiom for
those soils in which clod formation is a problem.

In summerizing this discussion on the prinéiples of beet harvesters
it might be well to indicate besic requirements. These are:

(1) Highly efficient topping is necessary,

(2) The top disposel method must permit efficient utilizstion of the

tops as é food. v
percent

(3) Root recovery fram the soil must be mesrly 100/. The methed of

root disposel should facilitate hauling with the least shrinkege
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loss possible.
(4) The machine should screen out clods and loose soil, and should

remove soil adhering to the roots to the extent that the total

dirt tere does not exceed about 10 pefcent.
(5) The harvester must be eapahie of opersting under s wide range
of soil, crep; end climstic eonditicns.
(6) The mechine should be sufficiently simple that it can be easily
handled by sverage farm lsbour. e |
Walker, Ho B. (7) lists thé machine elementes that will be required |
in a succesaful harvester:
(1) Prﬁpérﬁory mehaﬁim such ss coulters and discs.
(2) poping_ mecheanisms for “in-place®™ or "Machine™ topping.
(3) Ploms or other lifting devices.
(4) Eleveting mechanisms, ,
(5) Soil beet separating mechenisms,
(6), Machine elements for rzéot snd top disposal.
(?) Driving and mounting elements.
Same of the basic re‘giiremﬁts listed above sre met in pert by mechen-
- isms now found on harvesters. Liso in saue cases the functional requirements
‘are teken care of b§ dual imrpose machine elements. Thus the elevating
mechenisms are relied upon to effect efficient soil dréinage. In 1944
¥alker, H,B, (8) indicated that harvesters then in use hed not reached
completely sstisfectory developéent'. He stateds o
“Machines netkeenmr,eially available are operating in the field with
suf fieient saccess to keep them going, but these are also sufficiently
faulfy to create a desire taﬁ improvements. Topping, top recovery, and
removel of roots without excessive breekage, appéar to be the bottlenacks

for s more satisfactory product at the dumps (factory)”.
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Topping Efficiency Studies.

The introduction of any new mechine always brings questians into
the minds of prospective users, and others, as to the ability of the
machine to meet present standsrds, A field survey study wes undertsken
to enswer these questioms, Two methods of obitagining the data were con-
sidered. The first was to procure one or more units and put them to work
in a field where all possible variables could be cantrolled. The second
method was t;> study commereiel units in the field as operated by owner-
operatars or farm labour. The latter method was sdopted. It was felt
thet data obtained in this way would give a clearer picture of what might
be expected in commercisl use. Accordingly, as meny machines as possible
were visited during the 1946 harvest sesson. In each case data were
teken on the work of the mechine and on the work of conti-act labour in the
ssme field,

A full discussion of the necessity for quelity toppix}g was given
in Chepter ﬁ. It wes hoped thet the topping efficiency studies would
provide data that would be of value in estimeting probsble losses.

The Method of Collecting Date.

The procedure used to collect the information was besicelly the same

for all mechines, however some modification had to be made between differ-

ent mskes. The method used for the 54A harvester was relatively simple.
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A length of about 100 feet of beet row was marked off. The beets st
each end were dug by hand to give a 10 to 15 Ioét marker gsp. Speces
were clesned of 211 tops and beets beside the test row., As far as possible
the test row wes typical of the field itself, As the harvester ceme into
the front gap it wes stopped snd all beets and tops were cleaz,te'd from the
mathine » The top conveyor and beet conveyor were shifted to place the
tops and beets in the cleared space beside the row. The machine then
hervested the test row stopping in the marker gep et th:/t ::;. Beets and
tops were collected from the machine and from the space alcng the row into
whiech they had been dropped. In this msnner 'bhe beets and their tops
were ¢ollected for weighing aﬁd. study.

The HM~1 was tested in a similsr menner, Here it was necessary to
elear out the beet cart and tg clear a ground space for the topAs.

The Kiest topper wes hendled in a similar mannerv to the others, It
wes necessery to dig the beets by hand rether then wait for the Lifter
Loader.

Sample material was collected frcm work done by hend toppers follow-
ing the basic need of obtaining beets and the tdps fran those beets, In
fields where the beets were topped from smsll piles it was relatively
simple to obtain tha-»sample. Where windfaw topping methods were in use
it was necessary to set aside a pile of beets and have them topped separate~
ly. The first semple of hand topping obteined in this way had to be dis-
carded, The orew exercised great cere in topping the pile. The resuit .
was that a representative semple of their days work was not obtained.

This difficulty was overcome by giving a suitable reason for ssking that

a pile be topped separately and there-after a representative sak;gle wes

gethered, Hend toppers have the power of conscicus selection of the
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correct topping point on each beet as it is picked up. As the day pro-
gresses their werk becm§ more and more mechanical., If camscious select-
ion was maintained throughout the day it would likely not be possible fﬁr
mechanicel harvesters to do equal quality work compered to hend labour.
To offset eny bies resulting in a step up in quality of hand work it was
felt edvisable to give sid in machine sdjustment. Such aid was given anly
when the operator expressed dissatisfaction at the guality of work being
done end requested that the me-hiﬁe be resdjusted, This oecurred in ’two
cases in which the machine was obviously in bad adjusiment. |

Trestment of the Sample.

The beets and tops were clesmed of all soil and weighed. Clesning
wés done with & wire brush, and with water ‘Ihe’?rever cbtaineble. —Eacl; beet
was then inspected and sny green materiasl found on the crown was cut fram
the root. This material wes weighed end wes designated as “"parings fram
the beets®™. Each top was treated in a like msnner. Retopping in each
case was done a&s nearly as possible to the theoretical topping point on
the crown. Msterisl taken from the tops was weighed and wes designated
as "parings fram the tops"™. The weights of materisl thus obtained were
aﬁplied to a fomla devised to give the percent efficiency, by weight,
on each sample.

The Topping Efficiency Formula

The general effieiency formula %%E applies with some medification
to this study. In order to validate the formula used we mmst consider
the two sources of weste involved in the study. The first socurce arises
fram the condition earlier described as overtopping. In this condition

an excessive emount of root tissue is left en the top.‘ This exc;ssin

tissue is a form of waste in so fer as the quality of topping is concerned.
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It might be argued that the materiel is not wasted when the tops are used .
as feed. This srguement is not valid in that so fer as the mschine or
hend worker is concerned the optimum cut was not teken. Material cut from
the tops is thererorq one form of waste, The secamd coandition, ™under
topping®, also produces weste., It will be remembered that, as each load
of beeté goes through the claaning drums at the dumps, a tare sample is
teken, Dirt is cleaned fram this aample. In eddition any green material
found on the crowns of the beets is cut off, This green materisal ii
weighed along with the dirt. The resultant tare is spplied to the load
on a percentage basis. Thus the condition of "under topping" produces a
seéond form of waste which ias not recoversble for sny use,

The formals used in this study is based on an optimum ssmple weight.
This optimum weight represents the yield fram the beets assuming 100 per-
cent accuracy in topping. In ather words it is the true input to the
machine. The imput is the optimum sample less the total waste. The

efficiency formule becomes:

Opt oot = Wasté y 100 = Percent efficiemey.

vhere:
Optimum * original sample weight of beets = perings from
the beets parings from the tops.
Weste <= parings from the beets+ parings from the tops.
The ouﬁput. of the machine or hand worker has been designated in the tables
as the net weight where:

Net waight = Optimum - waste,




TPopping Efficiency Data.

Tsble 1V
Topping Effieciency Data on Mechsnical Harvesters, Southern
Alberte, 1946

Test Sample Parings, lbs. Optimum Net = Efficiency
No. wt.lbs, Beets Tops 1bs. 1bs. %
1 149,6 3¢5 546 15L.7 142.6 94.0
2 139.1 0.5 6.8 145.2 138,1 95.1
3 124,5 3.2 5.6 126.9 118.1 93,1
4 122.3 1.5 2.5 123,3 119.3 06,8
5 93.1 0.9 1.8 93.8 91, 3 97.3
6 112.0 1.3 2.4 113.1 109.4 96.7
7 88.6 2.3 1.9 88.2 84.0 95.2
8 84.1 2.1 1.1 83.1 59.9 94,9
Average 9_5_____:__4__
34 115.6 Nil 11.0 1aé.6 115.6 91.3
6k 107.8 z.é 9.4 114 .é 102.6 89.5

Note:« In tests 3A and 6A the machines were obviously out of adjustiment.

Corrections were mesde snd the machines retested. The new resulis

are recorded as tests number 3 and 6.




Teble ¥
| Topping Efficiency Data an Contract Lebour, Southern Alberts,
1046,

Test Semple Parings, 1bs, Optimum Net Efficiency
- Ho. wtl.lbs. Beets Tops 1bs. lbs. %

g 162.9 3.2 les 16l.1 156.5 97.1
S 129.8 . 240 1.4 128.6 125.2 7.4

4 139.0 4¢3 1.7 136.4 130.4 95.6

5 298.6 1.0 Se6 10l.2 96,6 95.5

6 110.0 2.0 1.5 109.5 106.0 96.8

7 118.0 2.0 1.6 117.6 114.0 96.9

8 60.8 0.1 3,0 63.7 60.6  95.1
Ave. 26.3
Note: Sample 1 was discarded. Samples of corresponding numbers to

those in table i"y_ were taken in the seme field end on the seame

dey.

The efficiency data is summarized in table E. The two scurces

of waste are expressed as a percentage of the optimum semple,




Table V1

Camparison of the Topping Efficiency of Hend Labour snd
Mechenical Harvesters, Southern Alberts, 1946.

Test __Hend Lsbour Machine
HNo. Parings Efficiency % Perings Efficiency
Beet Tops % Beet Tops
1 - - - 2431 3469 94;’.0
2 1.98 0.87 27.1 0.34 4.54 95.1
3 1,55 1,09  97.4 2.52 4.42 93.1
4 3.15 1l.24 95;5 1.21 2.02 96.8
5 0.98 3.55 95.5 0.96 1.71 873
& 1.82 1.37 96.8 1.15 2.12 98,7
7 1,70 1l.36 26.9 2.61 2,15 95.2
8 .16 4,71 95.1 332 1l.74 94.9
Ave, 1.52 2.03 963 1.80 2,80 95.4
2.99 3,84 2ed 2.98 2.23 4.2

Renge




w7 e

Discussion o |

In considering the infometion contained in tables IV, ¥ end L it
mist be kept in mnd that the tests were not takem on the basis of the
best possible job from each grcup.' Rather they have been {:aken in sueh
a way as to give a picture of the oversll performence.

percent

This study shows that the machines have averaged 0.9/ less efficient
than menuel workers, The mechines were aperated: by relatively inexpérienced
men. Two operators had previous experience in the 1945 season. it should
be stated th:ét in all cases operstors had i-eceived beneficial sdvice from
field representatives of the implement companies concermed. Seeondly,
while an 'effort was made to overcame the possible bies in favour of hend
work that could exist in & sempling test, the effork‘may not have been
entirely successful, The suthor does not attach significsnce to the
difference found in the results. Same thought was given to the appliecab-
ility of s.tatistical snslysis to these data. Each test represents &
different group of hand workers and & different machine, Although there
i=s some comparability in that eachk peaired test was tsken under nearly
identical field conditions, it is felt that statistical anslysis could
not be legally applied. Insufficient date sre aveilable to remove eny bias
caused by differing groups of workers.

A study of the tables indicates that the highest efficiency values
are neerly equel. The difference lies in the lower velues. It will also
be noted that the greatest source of loss fram machines has been due jbo
overtopping. This is indicated by sn average percent parings fram the
tops of 2.8 percent as eompared to 2.03 percent for hand work. Considere
etion of the range of velues and of the extremes of values justiﬂes the

conclusion thet mechine topping has been equelly as efficient as hand
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topping in this study.

The eveluation of the quality of work done has relied entirely on
weight data. No attempt was made to place a secale value. on appearance,
Loads of beets from machine hervested fields generelly are not as nice
in asppeersnce as those from hend hervested fields because of stringers on ;
a relatively few beets. Mervine, E, M. (11) discusses the quality of
harvester topping as follows? "The quality of topping was little more
then 1% better then customery hend topping. This meens that the grower
sells 1% more of his total tonnage. Based on a 12 ton crop he sells
240 lbs more beets per acre which at $9.00 per ton means $1.08 more per
acre™. The existence of green stringers on the harvested beets requires
some hend trimming. This has not proven too serious in Southern Albe_rta.
Once operastor experience reaches the level indicated by Mervine as being
possible, the emount of hend trimming msy well be negligible. At the
present experience level hend trimming is justified on the basis of the

net gain in yield.

Figure 41.
Tops from Hand sand Machine Work.

The top row was topped by machine, the bottom row
by hend.
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The greatest loss has oceurred because of overtopping. This loss
is recoverable in two ways. First through the utilization of the tops
as feed. Secondly the loss can be recovered by plowing down the taps
thus returning same fibre to the soil. The former method is preferred
since the barnyard manure resulting from the feeding of cattle, if
applied to the soil, will likely be more benefieisl from the stend point
of future yields end soil conservation. The aversge loss due to over-
topping on a 12 ton crop is about 672 lbs. per acre. Assuming one ton to
be worth $10.00 this is equivelent to §3.36 per acre. It would appear
wa:th while for the farm owner to assure himself of efficient operation
at all times.

Tests 3A and 6A have not been included in the averages but are
shown in’table:zi because of their illustrative value. In each czse the
apparent fault was overtopping. The seme remedy did not apply to both,
In test 3A thg mechine was set to do a reasonably good job on small beets
but was considerably overtopping the large beets. No great height
variation was evident in the growing beets. The remedy was to decrease
' the thickness of the slice teken by the knife. This correction increased
the efficiency by 2 percent and could have been carried farther. In test 64
the difficulty lay in not using the correct movement ratio., Considerable
variability in beet crown height above ground was found. A double correct-
ion was made. The knife cut was increased very slightly to improve the
" gquality of work on small beets. The movement ratio was narrowed down to
decrease the overtopping on large beets. The resulting increase in
efficiency was 7.3 percent.. These two tests and the coprections made are
discussed to illustrate the necessity for the operator studying the field

conditios, and the maschine, to obtain the best performance.
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Conclusions
The topping efficiency study reported sbove leads to four conclus-
ions.
(1) In this study machine topping has been equally as efficient as
hand topping on a weight basis.
(2) A definite tendency towerd overtopping exists in both mechine
and hand work.
(3) Good quality machine topping will require a e¢lear understanding
of the principles involved.
(4) Good quality topping requires that the operstor check machine

adjystments gnd field conditions frequently,
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CHAPTER V11l

Dirt Tare Studies

The Problem.

The separstion of dirt from the beets during harvest presents &
problem that has not been solved entirely., Two factors contribute to
this. The first is due to the development of root heirs on the beets
(see figure 40), The soil is imbedded fimmly about the heirs end is
diffieult to remove. Good hand lsbour practice célla upon the worker to
knock this soil from the beets by bumping two or more roots together
after pulling the beets from the ground. Mschines must be so desigged
that the beets are handled very roughly during harvest, and the soil thus
removed must be drained aw#&. The second factor is the moisture content
of the soil at time of harvest, Generally the lighter séils are more
frisble then the heavier soils; an@ breek dcﬁn easily under the sction of
the lifter points and under rough hendling. The heavier soils when dry
tend to form clods that came up with the beets and are very resistant to
crumbling. These clods are apt to get into the4windrow and into the
truck, This increases the percent dirt in the load., In asddition the
cleening drums at the receiving stations are not fully effective in
bresking up clods. This incresses the smount of dirt that is heuled
from the étorage piles to the factory. On the other hand excessive
moisture in préctically all soil textures results in a muddy condition
that is difficult to hendle. It would appear that there is some optimum
moisture content for each texture. At present no accurate informestion is
available as to the moisture content that will give least tare. The

general harvest condition is that of too little moisture. In order to




- 78 =
avoid clods it is generally recommended to the farmer thet he watch his
s0il closely end apply weter ebout two weeks priér to harvest if dryness
is expected.

Method of Studx

The discussion on hend harvesting methods given easrlier in this
work indicated the delivery procedure followed in the bee‘t hervest, It
will be remémbered that each load of beets is weighed, clesmed in cleaning
drums, end the loose dirt weighed cut again with the truck, In addition
& twenty-five pound sample is taken as the beets come out of the clean-
ing drums end a 2nd tare herein called "dunip tare™, is mede on the load,
All weights are recorded on the deily receipt slip thet the grower re-
ceives for esch day's delivery.

In the early steges of this work, data on the dirt problem were
obtained frém the topping effieieney study. It was soon apperent that
some other method would be required to give the overall sessonel picture.
Since all necéssary information, except the completely empty truck weight,
is contained on the receipt slips it was decided to utilize this informe
ation. During the winter of 194647 snd agein in 1047-48 dete Werecollect-
ed from as many individual operators as possible., The informstion gathere
ed was as follows: |

(e) The deily receipt slips for the season's operstion. Each

operetor receives duplieate.copies of the slips, The euthor
found the growers very co-operative in providing the slips end
other information.

(b) It was necessary to obtain the completely empty tare weight of

each truck used during the season. 'In most cases it was possible
, that were
to identify the loeds/hsuled by each truck or trailer unmit. In

many instences cammerciasl hsulers did sll or part of the work.
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Such loeds were usually merked on the receipt slips. Un-
fortu:;ateljr some excellent informetion had to be discarded
becasuse either the truck weight or the identity of the load
could not be established,

(¢) It wes necessary to know the method of harvesting employed
for each loasd, In ceses where hand and mechine methods were
employed in the ssme field the data wereused only when positive
losd identity could be established.

(d) The land description, referred to soil maps, provided the
necessary soil texttire information

Fram the above it was then possible to determine the totsl weight

of beets and the totsl weight of dirt heuled with each load. The data
were calculated on the basis of the total deily delivery and has been
sumarized by weekly emnd sessomal periods, The informetion includes the
total percent dirt hauled with the losd, end the percent dirt going into
storage piles or rail cars. The informstion covers various hervesting
methods on several soil textures.

Dirt Tare Date, 1946.

The informetion given in the tables below is the result of en
analysis of 685 loads of beets from 14 operators. In most ceses it covers
the complete seascn's harvesting operations. Two comparisons are mede
in table m + The first compares the results obtained through the use
of mechanical losders with that of the hend fork methods of losding. The
second comperes machine topping with hend topping; here the effect of
loading methods sre aversged out. The effect of texture is indicated in

table V1ll,
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Teble E
A Gomparative ﬁumary of the Percent Dirt Tare From Iwo
Methods of Loeding and Two Methods of Topping. Figures

are Aversges for the 1946 Segscm.

Practice Totel Tere Tare st Dump No. of Gperaterg v

k. Method of Losding

Mechanical loader 17,7 Se6 7

Hend fork 24.7 8.2 "
Difference 7.0 2.6

B, Method of Topping

* Machine 21l.2 6.8 e
Hand knife 2840 73 S
Difference 0.8 ‘ 0.5

* A1l mechine topping wes done with 54A harvester.

Teble V111
Effect of Soil Type on Tere. All Beets Machine Topped sad
Machine Losded. Figures sre the Average Percent Tare Vslues

For the 1946 Sessen.

Soil Type Totel Tare Tare at Dump No. of Operators
8ilt Loam Soil 23,0 7.5 2
Fine Sendy Loem 16.0 ~ B 2

Difference 7.0 1.9
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Table V1l indicates that, on a seasonal basis, the use of the

mechenical loeder has resulted in 7.0 percent less dirt taere that tﬁc
hand fork method of loading. It has been generally cbserved that the

mechenical losder delivers clesner beeta; Thegse date support  thst .
observation. There is aleo a carry over effect as illustrated by the
lower dump tare value for the loader. It is ressonable to expect clesner
beets fran the loeders in view of the tumbling action to which the beets
are subjected as they pass up the elevating chains. During the loeding
process cmsiderable soil is screened ocut snd can be seen falling to the
ground below the elevators. Loeders in their present form have not
proven themselves cspable of breakihg up eclods thst have found their way
into the windrow. Labourers on the end of a beet fork cam in theory
exercise censiéerablc care in selecting out clods. In actmal practice
they do not do this effectively, especially when losding from & windrow,
The seriocus nature of the clod problem can be illustrated by
observations msde during the 1946 harvest, One operator using = vm
hervester and a loader, employed two lesbourers to remove the clods frem
the windrow. The “A" frame on the hervester had been extended to meke
an extra wide trench. The beets and clods were deposited along cne side
of the tremch. The labourers used topping knives to pick eech beet out
of the windrow and toss it to the other side of the tremch. The clods
were left outside of the path of the loader., The labourers were sble to
improve the quelity of topping at the same time by trimming the odd poorly
topped beet. A séccmd caaé was found where the beets were placed in thin
wide windrows by the 54A harvester, Two sections of lever harrows,
treiled in temdem behind & light tractor, were pulled aslong the windrow
to knock soil from the beets and to bresk up clods. The operation wes




only partially successful.

The relationship between seil texture and dirt tare is indicated
in teble V111 . The suall number of machines in use in 1946 did not permit
a wide scale study of this factar. For the most pert the machines were
used only on the lighter soils. However the differencesof 7 percent and
1.9 percent do indicate that greater tare is associsted with heavier textured
soils. Since the mechine tere data are besed on the work of the 544
harvester, the suggestion is that this unit will find its best use on
lighter soils. 1t will bé remembered that there is no special provision
for clod removal on this harvester. ‘

‘1947 Tare Data

The 1947 survey was cerried out to obtain camparativé information
on the HM-1 cambine, the Kiest units, and hand labour methods. The zbove
harvesters have special screening and ;lod removal mechenisms. For this
reason the survey was concentrated primsrily on the heaﬁier soil aréas.
No attempt was made to obtain direct comparative data between machines.
Rather it’was hoped to evaluate their suitability. The summarized data
are the result of the study of 1,329 loads of beets. This representa'all,
or parit, bf the"season's deliveries from 15 operators. The datea are given
in table 1X.

The distribution of the total loeds and number of operators within
each group is given ss part of table:zg in order that a better interpret-
ation of the results may be made., The reader should refer tc the tebles
in sppendix B if he wishes to study the seascngl distribution of the data.

The'reccrds for the HM-1 harvesier give & very cleer picture of the

influence of soil type on dairt tare. These records indicate & positive

correlation between tere snd incressingly heavy soil textures. This
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Teble E Summery of Percent Totel Tare, and Percent Dump Tere Data, on Various Methods of Harvesting
in Seversl Soil Textures, Southern Alberte, 1947.

, Silty
Hervesting Method Loem 8ilt Loem Clay Loam Clsy Loam Ave,
Totel Dump | Totel Dump Totel Damp Totel Dump Total Dump
HM-1 Harvester 11.1 4.8 | 13.3 6.2 19.0 6.9 22.3 12,0 16.4 7.5
* Kiest Topper and
Loader 26,3 1040

Hand Top « Machine

Load ) 173 5,8 ) 8249 7.6 20.1 6.7
Band Top - Hand Losd 30,9 6.0 37.8 12,0 34,3 9.0
% Not included in average 2346 7.7

Distribution of Number of Loads and Operators im The Groups in the Teble, Humber of
Operators Shown in Brackets,

_Loem S11t Losm Silty Clay Losm Clay Losm
EM.] 145 (2) 49 (1) | 142 (8) 189 (8)
Kiest 227 (2)
Hand Top = Machine |
Load 11 (1) | | _a78 (2)
Hend Top = Hend Load 39 (1) 104 (2)
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supplements the indication given by the 1946 data. In each recard the
sorting belt on the beet cart was used to help eliminate clods. There-
fore it cen be concluded that increasingly heavy texture results in
incieasing tares because of adhering soil.

Earlier it was suggested that 5 percent loose dirt in the losd was =
probable optimum for sbil screening. This velue has only been resasched once
on & seasonal averasge basis. The HM-l harvester opergting on loam soils
shows a totel tare of 11l.1 percent snd s dump tare of 4.8 percent. This
meens that the loose dirt in the load was 6.3 percent.

It is interesting to note that in each method of harvesting a tare
‘increase is found sssoeiated with sn incresse in texture. The heaviest
average season's tare is found with the hand loading method of harvesting.
This may be due to moisture content which has not been evaluasted accurately
in this study. Observetions by the szuthor snd by the operstors indicste
that the heavy tare is glso due to clod formetion,

& camparison of methods is best made in the 1oﬁm end clay loam
columns, table EE; The BM~1 shows the lowest tare in the loem soils
while the Kiest units show the highest. It will be of interest to kunow
that the Kiest and machine loeding records on loem soils were taken fram
adjacent 80 sere tracts. This land was all quite moist in the aarly
stages of harvest end was subject to the same intensities end frequencies
of rein, The HM-1 records fall within a radisl srea of about 6 miles fram
the Kiest recards. Thus it is ressonable to mske comparisons on these
dete. The “"Rienks" scfeen end the sorting belt on the HM-1 explsin the
low tare in these records. The Kiest Victory Losder, in spite of its use
of the "Rienks" screen has not proven efficient in this scil. This is

epparently due to lack of elevator cspacity eand to the materiel pessing
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over the screen too repidly to provide elesning, Figure 33 shows the
Vietory Loeder in esction in a moist clay losm soil, A lerge smount of
dirt cean be seen in the lead,

The 1946 dsta indicated bemeficisl results in lessenimg tere through
the use of the mechanical lceder. This fact is also brought out in
teble IX, It will be noted that the highest tare is shown in the iable

under the clay loam soil where hend loading was practised.

Moisture Content snd Dirt Tare.

No effort was made to get accurate information on the moisture con-
tent of the various soils involved in this study. Same broed indications
may be obtained froam a comsideration of aversge weekly tare throughout
the harvest seasom, in comparison with the totel weekly reinm fall. In
studying the data it should be realized that heavy rains will ceuse &
cessation of harvest. The result of the inereased moisture on the tare
will show up over the next few days. In a camparison ef. wackly values,
therefore, the effect will be seen in tare figures for the same week or
for the week following the storm. This will be depemdent to same degree

on whether or not the atorm oceurred st the beginning or at the end of

the week,




Teble X
Total Precipitation end ;ter~aga Total Tare Values by Weekly
Periods, Southern Alberte, 1946.

Le Totel Precipitation Averags Totel Percent Tave.
Period inches (rain or snow) Mechine Loeded | Hand Loaded.
ISept.15-21 0.11
*  22.28 0.74 k~ 16.8
*  89-0ct. 5 1.69 17.3
loct. 6-12 0.17 23.8 | =04
* 139 ) | | 16.2 25.8
e 20-26 23.4 (S) 14.7 24.1
*  27.Nov.2 0.31 19.0 31.5
Nov. 3= 9 ) 15.4 23.4
»  0-18 0.28 N - 21.1
* 17,25 201 (8) - -
Dec, 1= 7 | - - - - 19.7

Note: Tare data is based on harvesting with 54A snd machine or hand

fork loeding. Precipitation for period September 1 to

September 14 incluasive was 1,12 inches.
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Table X1
Totel ?recipitatien and Average Totel Percent Tare far Weekly

Periods fram Beets Harvested with the HM-1 Earvea’sez_' on

Verious Soils, 1947%7.

Week T Precipitetion | Si1% | Silty Clay olay

Ending Bein or Snow Loam | Leoem | Loam Losm Ave.
Sept.12 to |  1.14 R.

Sept. 21 2849 S

Sept.28 0426

Oct. 4 0,11 14.1 | 19.1| 22.5 18,1 | 18,5
Gcte 11 Nil 20.7 | 12.5] 16.0 16.1 | 13.8
Oct. 18 Nil 10.1 | 12.0| 10.5 15,8 | 12.1
Oct 425 6.1 S, 8.8 14,8 31.5 | 18.4
Nov. 1 Nil 9.0 15 | 361 | 10.4
Nov. 8 0,70 8. 14.0 24.6 | 19.3

Rote: The 1947 harvest season wes ccmparativelj open and dry except for

early September moisture.
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The 1946 and 1947 harvesting seasons were considerably different

in precipitation characteristics. The 1946 season had heavier than
sverage precipitation while the 1947 seeson waé 8lightly drier than

usual during the harvest. However heavy snow #md rein fell during the
early part of the month of September, 1947, Therefore comperiscns of the
records between the two seasons have not been made. Same comnmon charscter—
istics show up in‘t}ila tables. The heeviest tare for the 1946 det= ococurred
within the two weekly periods ending October 12 and November 2. It will

be noted in table z thet be evy precipitation occurred during the week

just preceeding, that is, in the weeks ending October 5 amd October 26.

The dry spell just befare the heavy snow of October 25 end 26 ;s assoc-
iated with lower tere vslues which have carried on into the snow period.
Harvesting ceme to a stend still after the snow, hence the effect of the
moisture shows up in the week following that in which the smow fell. The
20 inches of snow reccrded November 25 does not show as marked effect

since partially frozen soil clesns feirly reedily fram the beet.

The 1947 dats as given in teble XL indicetes some effect of moisture
on tare. The pre-harvest moisture of 3.43 inches has resulted in heavy
tare early in the season. As the soil dried out the tare velues show a
decrease in sll textwceé. A 6 inch snowfall oecurred over the period
Octrobei' 19 ~ October 21. The smount of moisture from this snow that would
| effect the tars is some-thing ie:ss then 0.60 inches. This would heave no
large effect on the aversges for the week.

Conclusions.
The tare data as presented for the 1846 and 1947 hsrvest seasons

leads to the following eoneclusions.

(1) Soil moisture content at the harvest time has a very merked




(2)

(3)

(4)

(5)

(6)

(7)
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effect on dirt tare.

Excessive moisture results in unclean beets, end a lack of moisture
results in esn intensification of the clod problem; therefore some
optimum moisture émtent for minimum tare must exist.

* The high tesre values from mschine and heand hervested beets indicates
that a tare problem of sufficient magnitude to justify 1nténsive
research exists.

High tare values ere normally sssoeieted with tha’ heavier soil
textures.

The HM=-1 harvester is generally better suited to the heavier soil
areas then the other machines involved in this study.

The S54A harvester will give good results when foliowed by &
mechenical logder and used in soils having no clod elimination
’problem.

The Kiest harvester unit is at present better sdapted to the 11@11:91?
soils. Improvements in design may widen the scope of its usefulness.

At this point it is of interest to note the results obtained in

other areas. Mr. Rowland M, Cannon (12) reports these results as follows:

“Por the most part, the use of verious types of mechines has been depends

ent upon soil conditions snd other veriables, with one machine finding

grester favour under one type of candition, end enother fitting in better

somewhere else,

* The reader should refer to the tables in appendix B which shows the

large emounts of soil that are being moved yeerly to and fram the beet

duI!lps .
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The John Deere: harvester has proven to be most setisfectory in
lighter soil t‘jpes. Its use has been almost completely discontinued in
80ils that tend to bresk up cloddy, due to its inability to separate
clods fram the beets. |

The Internationsl topper was introduced for large acale use in the
fall of 1946 and found immediste acceptence in practicelly all the areas
heving beavier soil types.--- In heavier scil types it has been necessary
in prectically &ll cases to use the sorting belt.--- In lighter soil
types, it has nokt been necessary to meke a hand sepsration of the beets
from the dirt which of course has resulted in somewhat lower separating
cogtge=m-

4 number of Kiest harvesters wes distributed through rmeh of the
intermountsin sreas for use in the 1947 harvest season.--~ Thers were
very few cases where the lifter loader delivered acceptable beets in the
beavier seil‘types.*

The experience in Scuthern Alberte sgrees quite e¢losely with that

of other areas in regard to machine sdaptation to soil texture.
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CHAPTER

Il

Field Performsnce.

Survey Eetheg

Performance recards from ss lsrge & number of machines es possible
were collected at the campletion of the 1946 snd 1947 hearvest seasons,

It wes felt desirable to ecolleet this informetion in arder to obtain some
basis for estimating the probable yeerly acreage that could be expected
from the harvesters. kIn meny cases it was found that the opsrators! rec-
ords were neme too complete. It was possible to arrive fairly closely

at the desired informstion by éhecking beet receipt slips, records of
peyments of wages end other cost itm; Information on total tmnage

end total a‘creaga was obtained quite sceurately. In most cases the totel
days Mof operation tsken to the nearest half day were easily obtained, It
was rather more difficult to srrive at the total hours of machine operate
ion, consequently some estimation had to be made on this factor. The
hours of lesbour were teken on a basis of & 10 hour day, the hours of
machine use on a basis of sn 8 hour dey. In cther words it was estimated
that about 2 hours per &ay’ we:."e required for normal servicing, mechine
adjustment and travelling time to and from the field. In severel imstances
the operators' records showed the actusl servieing and msintenance time
end it was faund to check out fairly closely to the 2 hour value.

The 1946 date covers the use of the 54A harvester enly. In all
records included in the 1946 summary teble the time shown is that required
to place the beets into the windrow, The 1947 dsta ecarries the reeerd#
& step farther in that the time includes that required to place the beets
in the truecks ready for delivery. Heuling hes not beén ineluded in the
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records, It wes necessary to consider loasding time in the 1947 reearda-
since the HM-l cambine, and the Kiest units, by vime‘ of their design,
carry the operations to this stage. Table -5_1_.:1: gives a2 summary of the
average seasonsl perfarmsnce of three mskes of harvesters, The individual

records are included in appemdix C.

Data
Table 11
Summery of the Average Field Performence of the Various Mekes
of Harvesters in the 1946 and 1947 Seasons, Southern Alberts.
1946 1947
Item *54A (Hand lo=d) *544
. : Machine lcad., HM-1 ‘ Eiest
No Records 13 11 11 2
Ave., Acres 27.7 37.9 38.8 67.8
Ave, Total Tons 380 489 453,5 1141
Tons/acre 13,7 12.9 11.7 17.1
No. days 14,2 18,8 17,2 20,5
Acres/dsy 1.95 2,0 2426 3.31
TORS/ day 26.8 26.4 2644 55.7
Machine hours.
Per sere 4.1 3.80 3.55 2.42
Per tan 0.30 0.30 0.30 0,14
Kan hours
Per acre 6,18 2.8 11.3 10.2
Per ton 0444 0.76 0.97 0461

* 1046 - harvesting into windrow enly, 1947 includes loading time and

same time for hend trimming,
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Discussion

In studying teble X11 it should be realized that the aversge run for
& season does not necessarily reflect the full capabilities of the meache
ines. In most ceses the records are based on first yeer operstion. This
is strictly true of the Hi-l1 and the Kiest records. The 1946 data for
the 544 is first yeer information, while most of the 1947 records are
second year data. However in sevaral cases th& actual operators were
first year men, Under tiaese circumstances it is to be expected that the
machines' field performsnce will be considerably below the theoreticel
potential, |

Performsnce is given on a basiav of scres per day and tons per day.
The single row units show remerkable similerity in their average tonnage
output of 26.4 tons per day in 1947. The 54A shows 26.8 tons per day
in 1946, The mmltiple row Kiest units show an output of 55.7 tons per
dsy, just slightly more then double that of the single row mechines. On
the aversge basis the HM-1 shows some adventege, which is the result of
operation on slightly lower yields. The Kiest unit does not show es
great an advantage as would be expected on en &ereaée basis. This is a
result of a certeain emount of mschanieal trouble snd of the small labour
staff employed in comperison with that required for full time operation,

The general relation between the mschines carries through into the
ecnparisonvavailable on the basis of machine hours per ton and per acre.
Same differences show up in labour requirements. The lowest value is
found in 1946, This deés not include losding labour as do the 1947
figares, Also part time trimming of the beets was more genersl in lﬁf’?

than in 1946, The use af the sorting belt on the HM=-1 of necessity

raises its lebour requirementsa.
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Same ﬁought should be given to the meaximum daily performence of a
machine when considering utility. Such informatiom serves ss a guide
for setting an objective toward which an aperafer can strive., Many eﬁus
were found where the daily acresge ocutput of & single row machine was
slightly more than 3 acres per day. In same of the high yield areas,
daily tamnage outputs of 60 tons were not unccmmon, On more than one
occasion the Kiest units surpessed the 70 ton mark, The highest deily
delivery found in Kiest beet receipt alips was 86 tons fram just under
5 acres.

The total seasonal cutput of the various machines is of interest.

The highest seasansl average found in the survey wes 54 aérea for the 544
and 5?kaeraa' for the HM-1, Smith, W, ‘(5) reports one 54A mechine as
doing 96 acres in 1947, 'his was accamplished in 25 d#ys with an aferagg
daily ocutput of 45.9 tons. It is knowm that extra long hours were necessw
ary to do this ;rork. | _

Date sveilsble from the United States indiecstes considersble variate
ion from srea toc area. Cannon, Rowlend M. (12) discusses the perform-
ance of machines in the Americen beet growing district# ag8 follows:

"__ In the Chinodk factory district of Montena, 33 International Machines
harvested an average of 89 acres each, as compared to an average of 58
acres for all machines in the Intermountsin sree. Seven of these machines
harvested almost 1000 acres. One machine harvested 125 scres of beets in’
the period from October 1 to Movember,z.é-—

Throughout the Intermountsin sres, countless machines have harvested
in excess of 100 acres in an average harvest season. Atteining this

record requires considersble planning and necessitates working long hours,

~ but it is certainly within the province of any beet grower to attain
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production of this sort from & mechanical harvester™,
Conclusion
(1) It is possibla to expect an aversge daily output of from & to
2425 ecres per dsy. A&ssuming 35 working days ss an aversge
length of hervest, the machines should handle better than 50
aCres per seasOh.e
(2) There is little essential difference in field capscity between
the single row units.

Factors Affecting Performance.

Four factors that have s direet influence on the performence of
a harvester sre discussed briefly here. These factors all ccome undsr
the control of the grower end attention to them throughout the yesr will
have a material effect in facilitsting the hervest.

The first factor is labour msnagement end orgemization. Frozem
beets are hauled to the dumps only as called for. This ensbles the cam-
pany to send them direct to the factory for processing to evoid spoiling
in storesge. The operator should therefore attempt to deliver his beets
on the day they sre harvested. Failing this the beets should be covered
with tops or otherwise protected from frost if they mmst lin iaverni@t
in smell piles or in the windrow. Good orgenization of the delivery
tacilities is therefore importsnt. In sddition, supplementary hauling
or storasge fecilities should be provided on the farm. In rush delivery
seasons, trucks mey be forced to wait in line for some time at the Gumps.
Supplementary storage in the form of extrs wagons, racks or silo piles
mey be necessary to keep the harvester in operstiocm.

The operator should provide himself with extra knives end minor re-

pairs. Knives must be changed as often as twice deily end in same soils
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mare of ten then this. Sharp knives should always be on hand so that

the change over can be mede with = minimum delay. This prgctica also
applies to small repasir items that have been found, by experience, to

bs needed on short notices The operation of the harvester is ﬁot com-
plicated, however,to obtain good performance and high guality work with
& minimum of delay, the operstor should be thoroughly faﬁiliar with tﬁe
principles of the machine, and should apply them by anslyzing the field
conditions in which he is izorking.

The second factor involves proper field layout at time of seéding.

The 54k harvester will give better results on long rows than on the

short rows, This is becesuse of the time required to reset the top con-
veyor end beet camveyor.at the beginning of each row. The time required
far turning mey vary to slightly over one minute, This is equivdent to
harvesting 150 to 200 feet of row. The harvester is thezjefore at a
definite dissdventsge in small fields with almrt rows, In sddition, same
space should be available for easy turning, The HM-1 harvester does not
require resetting on each row but doe's require up to a 30 foot-headland
for easy ha.ndling et the ends of the rows. The hesdland can be provided
by plenting sbout 20 eross réws at each end of tha field, The cross rows
are harvested firs%, thus providing proper headlsnd spsce. Frequently
fields are bordered by permsnent diiches, consequently same thought shald
be given to spesce requirements when the crop is seedegl in the spring: Two
possible unloading procedures are aveilable with the HM-l1. The machine
may be unléaded while on the move in the field or it may be unloaded on
the heedland. The former method imposes & hesvier heuling strain on the

trucks especially under very soft or muddy field conditions. The latter

method requires that the field be planted with heedlands scross the field
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at spacings of eorrect length to fill the cart on one or more complete
rounds. Ehiskprocednre faeilitstes hemling under heavy field conditicns,
The operator who expects to get the most out of his machine must see that
field design fits the requirements of his harvester.

Proper cultural practices during the growing season constitute a
third factors Beets are irrigeted by running water down the furrows
between the rows. ZExperience has shown that where severe soil washing
has occurred, because of cereless irrigation prectices, comsiderable
trouble has been encountered with harvesters. This arises in two ways.
First, deep ruts inerease steering difficulties, often necessitating
slow forwerd speeds over such areas. The lifter units on the 544 end
m&-}. harvesters are mounted 18 inches off centre, The side drart’prodnced,
éoupled with furrows that do not follow the centre line between the rows,
make accurate steering iery difficult., Secondly "in-place™ toppers
gauge the thickness of crown sliece on the basis of the haight relation-
ship between the beet and the soil surfsce in the row. Deep uneven
furrows csuse exces&iva—np and down tractor movement, This movement
becomes asncther varisble in the accurascy of the gauging mschaniam. Rough
fields may require that the operator select a 1 to 1 movement ratio in
the topper linkage to mullify the results of undemirable topper frame
movements, This may result in poorer guelity work then would otherwise
be obtained ir’fcoting qanditiéns were uniform,

Heavy weed growth in the fields at harvest time is not normal in
Southern Alberta. Where it does ocenr; the sliding knife will plug up
guite easily; the disec teﬁper plugs up much less freguently. All maﬁhiﬁsé
do better work in weed free crops than they do in weedy crops.

In several ceses it was found that contour irrigastion ditches across
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the field ecamsed trouble. The diteches were ususlly 'éed;v before being
plowed in for the harvest. Improperly levelled ditches, weeds, and
beets not properly buried in the diteh, cemzsed considersble snnoyance,

‘Itk was found generally that better progress was msde in the more
unfform fields, Uniformity here refers to evenness of stand and to size
of beets. Poor stands often required considersble retopping becsuse of
the wide range of beet sizes found in such fields., Doubles maéa up of
a amall and a large beet were seldom properly topped. Uniformity can
be influenced meterially be proper seeding, thinning, cultivetion amd
'irriga’sion practices,

The fourth fector is thaet of soil emdition. In save;rai instences
the presence of smell stones has esused trmhla. Stones of the 1 inch
veriety eatch in the eomveyor sprockets or in the kicker wheels of the
¢leaning trough. This factor is not, strietly speseking, under the com-
trol of the grower. It will influence his decision as to the feasibility
of using mecheniesl bervesting.

On heavy soils the possibility of e¢lod formetion exists. The
remedy, at present, is to provide sufficient moisture in the soil at
harvest time to facilitate soil screening by the machine,

This discussion of factors has included meny practices that have
a decided influence on yield as nll es on machine operstion. Therefore
it is logiecel that. the grmf who pays pmimlar attention to meny
details while husbanding his crop through the seeson, will obtaim

meximum returns from the crop and from the use of the maechine,
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CHAPTER X

Cost of Operstiaon

Method of Study

Data on the coat of operating mechanical harvesters and losders,
was ccllected far the 1946 and 1947 hervest seasons. In practicelly ell
records the farm operator was contacted prior to, or during, harvest
end asked to keep the necessary informetion. At the completion of
harvest these records were collected along with the dirt tare data. The
guestionaire forms used were made up to give a ressonable breskdown of
the cost and performance figures.

1946 records cover the use of the S54A harvester. Most growers were
using the hand loeding method. Only four records were found in which |
the costs of operating the loeder could be separated cut to give the
camperigson between the two lomding methods, Two recards were found in
which the 54A unit had been slightly rebuilt to enable the machine to
elevate the beets directly into a truck.

The 1947 records on the 54A harvester included the use of the loader.
The records on the HM-]l can be compered to those of the 54A for 1947‘
since each harvester carried the operation to the seme stage. Eleven
Tecards were obtained in each case. Although there were 52 John Deere
units in use, no attempt was mede to collect all of these records becsuse
of time limitatioms. Soms information on HM-1 units was too confused
to be of eny value.

A camplete discussion of the method of cost snalysis is conteined
in eppendix € of this report. Included in appendix C ere the individual
cost and perfermence records on ezch mschine for 1947 and a summary tsble

of the 1946 datas It might be pointed out briefly here that the basis




of camparison is the hand labour contréét costs of harvesting. These
costs are: $1.90 per ton for pulling end topping, $1.00 per ton for
heauling, (distence neglected) éndvsog per ton for hsnd losding. Wages,
fuel and oil, have béen charged against the harvesters, as used, and
annual cost factors have been worked out (including repairs). The basis
used wés 10 years at 50 scres per year for the harvesters, and 15 years
et 100 acres per year for the loaders. The annusl values worked out to
17 perceﬁt plus 6 percent interest on the half value for the harvesters
and 12 percent plus 6 percent on the half value for lomders. Suitable
values were used for tractors and, where spplicaeble, for trucks.

Data

Table X111 gives a surmary of the average costs per scre of hervest-

ing sugsr beets #8 determined fram the 1946 and 1947 records. Comparst-

ive hand lshour costs are included.
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Tsble X111

Averege Costs Per Acre of Harvesting Suger Beets in Southern Alberta Using Mechenicel
Harvesters, 1946 and 1947.

1946 1947
54 Hend 54A Self 544 Hend 54A Machine 54A Machine HM-1
Load Load Load Loed ~ Loed Harvester.
No, records 13 2 4 4 11 11
Acres 27.7 28,5 347 347 37.8 38.8
Tona 380 340,7 483 483 489 453.6
Tons per acre 13,7 1243 13.9 1349 12.9 11.7
Deys 14.2 15 17,75 17.75 18.6 17,18
Operating Coste (dollsrs)
Fusl, oil, grease 1.20 3413 1.25 1.85 1.50 1.30
¥oges 4.30 11.33 3.58 4028 7.14 2,91
Eling 20,55 - 20,88 13.92 12,90 11.70
Amuel Casts (dollars)
Harvester use 3066 3.66 3,66 3.66 3.66 5.81
Tractor use 1,80 1.85 1.80 1.80 1.71 1.52
Loader use - - - 1.18 1.13 -
Irectar use = = = 0.22 .22 -
Truck use —— o = = = =
_ Trostew; tweiler m ,‘ - 0ut® - - - -
Totel Costs (dallars)
Cost per acre = 20,78 31417 26.92 28,26 28.24
Cost per tom 230 1.74 224 1.93 2.19 2.41
Hand labour costs (dollers)
Costs per scre 49.64 43,64 50,33 50433 46.87 48,78
Costs per ton 3,62 3+65 3,62 3,62 3,63 3,66
Saving through use of Harvesters (dollers)
Savings per ton 1.32 1,91 1,38 1.69 1.44 1,35

Bote: Column 2 is not directly camparsble to the remaining data. Loading has been charged as am actual

eost in column 2 and not an sssumsd cost as in all other columns,.

Columns 3 and 4 are directly comparsble, as are columns 5 and 6.
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Discussion

Table X111 contains a direct comparison between the use of the

harvester with and without the loader in 1946. The 1947 deta contzins =

direct comperison between two makes of harvesters. 4 direct comparison
between the various machine combinations and contract labour costs is
given at the bottom of each columm,

The 1946 recards indicate that the use of the 54A harvester and the
hend fork method of loading has resulted in a direct saving of $1.32 per
ton or 36,5 percent over the contract labour method. Columns 3 end 4 in-
dicate an ircreased saving of 31¢ per ton fer a totel of 45 percent over
the hand methods of harvesting.

Column 2 ineiicatas that the conversiqn of the harvester into a self
leeding unit results in a saving of §l.91 per ton. It must be remembered
thaﬁ the two recards in this colurm included true heuling cherges for e
hauling distence of one mile, It is not advissble therefore to meke =
direct comparison with other data. The informastion is of sare value in

that it indicates that this use of the 54A harvester heas sdme merit under

certein conditions. The operetor must be prepared to accept heavier than

normel operating costs on the hauling units. Annuzl use values should be
increased to compensate for the wear and tear on trucks operating in low
gear over long distances in soft fields.

The 1947 dsts indicete that for complete mchanizétion the saving
over hand lebour costs has been $l.54 per ton or 42.5 percent for the 544,
and $1.85 per ton or 34.2 percent for the Hl-l hervester., The difference of
19¢ per ton between the two machines is primarily due to the heavier smnnusal
use charge sgainst the HM-l, and to a lesser degree, to the use of the

sorting belt. The Hii-l1 does not require a separate loeding unit. As a
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resalt there has been some saving in fuel costs which do not offset the
heavier depreciation cherges. The new value of the HM-l is greater than
that of the 54A plus either of the loesders. There is one factor thet
was not evaluated on a doller besis and thet is the lower hauling costs
that result from lower dirt teres obtained by the HM-1 machine, Such a
saving mey be sppreciable over a season’s harvest, especially on the
heavier soils,.

It will be noted thet the average acres of use has been somewhat
lower in 1946 then in 1947, yet the fixed charges are equal. The annual
costs were based on 50 acres per year over a 10 year period. The resalt-
ing charga per acre was included at a fixed value regardless of acres of
use in one year. This procedure was followed in order to provide compar-
ative data in which differences would be meinly attributed to eoperating
variables rather then snnuel use variables.

Canncn, Rowland, M, (12) reports on costs of operstion in other
areas as follows:

®An extensive survey conducted by the Utsh-Idsho Suger Co., on
mechenical harvester operation indicates that 896 maschines harvested
216»,:%5 tons fram 15,500 acres at an averasge direct cost of 83 cents per
ton. These records represent about 87 percent of the total number of
hervesters in operation within the areas served by the compsny in the

five states in which it operates®,

Optimum Acresge Requiremsnts
One of the basie purposes of the cost phase of this study was to
obtein information that would lesd to a reconmendation as to the optimum

acreage requirements of the harvesters. There ere a considerable number

of growers in Southerm Alberta who handle from 10 to 20 seres yeerly and
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relatively few who grow more then 60 to 80 acres. The high cost of the
machines end their relatively low capsecity campered to other types of
harvesting units such ss the grain cambine indicates é need for custom
work or co-cperative use of the harvesters by the small groweT. ,

A gresphical method of study hes been adopted in order thet the lon-k‘
est feassble yearly sc¢reage could be determined., In mddition the graphie
method wes used to locete the optimum re%nge; i.é. that renge uitkin ihich
fixed ennusl costs have & lesst effect, The method of developing the study
is given in detail in appendix C, It is sufficient to note here, that the
basic assumption of a 10 year lifetime wes maintained, end that it weas
considered that one third of the depreciation over this period would be
due to obsolescence, Direct costs, interest charges, snd s wear velue
wore caleulated into the chart st a fixed per acre velue.

Figure 42 gives the results of the caleulations in chart form. Hsamle

ing charges have not been included since for eny one farm this coat 'wauld

" be relative constent for eny method of harvesting used. The loading

charge is included st 50¢ per ton far hend loeding and hend topping hes

been charged st $1.90 per ton, A charge of $3.,00 per acre has been in-
eluded with the two values sbove to meke up fhe cost lines for contract
labour. The operating costs used on the harvester curves ere based on
the survey results which are on crops mraging about 12 tons per scre.
Strietly speeking the eomparison ié aceurate only at the 12 ton level., It
is felt that some use csn be mede of the 10 eand 15 ton cost lines for
contract labour since harvester cosis of operation would be more nesrly
proportimal to the number of acres covered per day thean to the number of
tons harvested per day., Same slight veriation will oceur becsuse of

yields
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The following facts are indicated by the chart based on the 12 ton
level by contract costse The HMwl harvester will provide little or ne
savings over contract work unless 11; handles at least 18 to 20 acres per
year over the basie¢ 10 year period. The 54A harvester, becesuse of lower
initial price, will operate at a total cost equivalent to hand labour on

13 %o 15 acres per yesr over the 10 year period, The harvester cost

curves bacame practically straight lines with a very siigb.t, downwerd

slope &t about the 30 aere per year level, This indicates that for nearly
maxipum overall savings, over cantrasct lsbour, the machines should hervest
30 scres or more smnually. It is interesting that Guelle, C. E. (4) con-
siders the HM-1 harvester as suitable for grew&rﬁ having from 20 to 60
&cres Or more per jear.

The 10 and 15 ton contract cost lines provide some information.
Since the intersection points of the curves with these lines fall on the
medium sloped sections of the harvester curves, the effect of;:leld is
indiecated., Subnormel yields will require larger yearly acreages from the
machines for econamical operation. A grower who produces much below the
10 ton level will find it impractieal to utilize mechanicecal harvesting
methods, | |

The graphic analysis hes been based on eertain assumptions that
cennot be substentiasted by‘ezperienca. It is felt necessary to study the
effect of these assumptions. The chart values have been calculated for
two additional life periods. One set of calculations assumes thet in 10
years the mechine will be completely worn ocut and therefors discard will
not be due to obsolescence., The original velues for 10 years of life to

one third obsolescence, i.e. 15 years to wear out, are shown. A. third

sat of values assumes 20 yeers to wear ocut, i.e. one half obsolescence if
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discerded in 10 years. The calculations heve been made for the HiM-l
harvester operating on from 10 to 25 scres per yesr end are given in

table X1V ,

Teble X1V

———

A Comparison of HM-I Harvester Costs with Contract Labour.
Costs Per Acre at Three Levels of Obsolescence in Ten Years

of Use on Small Acresges.

Acres/year No 1/3 1/2 Contract

for 10 years Obsolescence Obsolescence Obsolescence Costs.
12 tons/

acre.,

$ $ $ $

10 47,70 46 .84 46.60 31.80

15 36,76 35,91 35.41 21.80

20 31.29 30,44 20.02 31.80

25 A 28,00 - 2n.ae 26.72 51.80

Table :I_'i_.__f indicates that the redistribution of the weer end obsol-
escence factor as a cause for depreciation has no serious effect on the
location of the intersection points for the HiMwl harvester. The total
shift is not greater then sbout one = acre above or below the inter-
section point on fugure 42. The shift is not sufficiently serious %o
werrant any chenge being made on recommendstions based on the chart., It
will be realized thet variations in operator efficiemcy will require that

only broad recommendstions be mede,
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Conclusions

(1)

(2)

(3)

The use of mechanical hasrvesters has resulted in substantiel
savings when compared to contrasct hand labour methods., These
savings have veried from 34.2 percent to 42.5 percent for com~
Plete mechanical harvesting, depending on tke harvester used.
Total harvester costs will not be mich lower then contract labour
costs unless 20 acres or more are harvested per season,

The machines studied should be used on 30 acres or more per year

for economical resunlts.
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CHAPTER X1

General Summery and Conclusions

This report has discussed data obtained during the 1946 and 1947
sugar beet harvests in Southern Alberta. Infarmetion has been obtained
on four phases involved in a study of harvester performance. These phases
were:

(1) The efficiency of the topping units as cper&teﬁ under cammercial
conditions. The efficiency of the units hes been compared on a
weight basis with the work done by contrect lebourers in the
sgme fields.

(2) The ability of the mechines to harvest the beets with a minimum
of dirt tare. The tare is found in two‘ forms. The soil hsuled
back to the field end the dump tare on the beets as they go to
the factory or into storage piles.

(3) The field capacity of the harvesters in relation to acreage and
tonnage output per dey and per hour. Thié data hés also indicated
the man hour lebour requirements of the harvesters.

(4) The cost of operating the machines has been studied and compared
throughout with the common contract labour costs.

In order that a full understending of the various factors involved
inight be reached this report has di scussed other related matier. The
climatiec end soil cmditions 61‘ the aree in which the study was made has
been given briefly. General information has been included on cropping
practices with emphasis on the hand labour method of sugar beet harvest-
ing, The various harvesters involved in the study have been desc::"ibed‘
end illustrated. The functionel machine elements on esch harvester heve

been discussed with space being alloted to the basic principles of
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mechenicel harvesting. It is the author's hope that this materisl has

helped the reader to arrive at a bé‘btar understending of the problems

involved in the development of mechenical beet harvesters.

Conelusions
The besic conclusions arising out of this study are as follows:

(1) The quality of mechanical topping, under commercisl use', has been
equael, on a weight basis, to thet of hand topping. Some hand trime-
ming of mechine topped beets has been necessary to remove green
stringers.

(2) Soil moisture content and soil taxtufe has had a marked effect on

dirt tere. Higher tare has been found to be associsted with heavier

toxtures, There appears to have been same optimum soil moisture content
at which tare Vuas e least value. Average total tsre has been found to
percent percent

vary fram s low of 11,1/ to & high of 23.0/ for mechanical harvesters,

A tere problem,of sufficient megnitude to justify intensive research, still

exists,.

(3) The use of a mechenical loader with either hend harvesting or

machine harvesting, has resulted in & beneficial reduction in the
total emount of soil heuled to end fram the beet dumps.

(4) The Internstionsl Hl-l cambine hes shown itself to be suitable for
use over & wide range of soil conditions becesuse of the cleaning

" and clod elimination feetures found on the machine.

(5) The John Deere 548 harvester has found its best use, at the time
of the study, im the lighter soil sareas, ‘

(6) Kiest harvesters have been found to do wark of a berely acceptable

nature on medium to light soiis. Improvements in design may widen

their scope of usefulness.




(7)

(8)

(9)

(10)
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Single row ground toppers have averaged from 2.0 to 2.26 acres per
day on the sesson's run. The machines are capable of handling

50 acres or more per sesason in Southern Alberta,

There is little essential difference in field eapacity between the
single row units.

The use of mechenical harvesters has resulted in savings, over con-
tract labour costs of 34.2 percent for the HiM-1 and 42,5 percent for
the 544 end losder combination, in 1947,

The single row units studied here should harvest 30 acres or more

per seeson for highly econamical results. Annual use on 20 scres

- or less has not been shown to provide substantially lower hervesting

costs than normel hand labour practice.

The mechaniecel harvesting of sugar beets has become en accomplished

fact in Southern Alberte; although it is not & ecampletely accepted practice.

Problems satill exist, but with patience on the part of the farm operator,

end with diligenee on the part of the resesrech worker, these will be solved.




Am_r_t_dii A.
Daily westher records as recorded st the Dominion Experimental
Station, Lethbridge for the 1946 and 1947 sugar beet harvest seesons,

Table 1. Daily Records for September, October and November, 1946,

Table 11, Daily Records for September, October end November, 1947.




Teble 1. Appedix A, -

Precipitation, Temperaturss and Hours of Sunshine, 1946.

September October November
Day Precip. Temp. F. Sune Precip. Temp. °F. - Sun. Precip. Tempo°F. Sun.
Ins, max. min. hrs. Inse maX, min, brs. Ins. max, min. hrs.
1 70.8 44.0 11.6 0,50 60.0 4149 1.0 2.20 8, 37.5 27,0 1.8
2 82,5 39.0 9.7 1,19 41.5 41,0 - 41.5 12.0 8.6
3 78.0 50.6 3.5 _50.5 33.5 3.5 47.0 11.8 7.2
4 0.20 66.0 52.0 33 53.0 30.5 8.4 55.0 28.5 8.2
5 0.30 49.0 44.0 - 48.0 31.0 9.5 58.5 30.8 647
[ 0.41 4945 40,0 - 51.0 23,0 9.3 48.0 42.0 0.2
7 0.13 50.0 41.0 0.2 47.5 26.0 8.8 36.5 87,5 -
8 0.08 51.5 43.0 - 0.12 58.0 23.0 4.0 42.5 19.0 3.3
9 73.0 585 10.8 58,5 32.0 5.0 46.0 21.0 7.2
10 76.0 43.0 11.0 48.0 27,5 4.6 37.5 27.0 -
1 778 45.0 11.1 0,08 67.5 24.0 4.0 41,0 19.5 7.8
12 775 51.0 9.5 82.5 33.0 1.8 54.5 20.0 7.8
13 70.2 51.0 7.8 0.08 80,5 26,5 6.9 57.5 27,0 8.0
1.80 8. 49.5 29.5 4.0
0.30 S 25.0 24,0 0.8
1R RO W -
1440 7.0 -
18 63,5 36.0 9.9 58.5 24.0 8.4 6.00 8¢ 1.0 0.0 =
19 69.5 36,0 10,0 5¢.8 3540 4.8 3,70 S, -4.0 =840 -
20 0,07 68,5 490 5.8 _61.5  31.6 4.5 3.00 So =60 8,0 =
2 0,01 57.0 41,0 4.1 54,5 41.0 8,7 2,00 S¢ 4,00 «24,0 7.5
22 §7.5 39,6 9.2 $6.0 38.0 0,1 14,5 26,0 =
as 74.0 25,0 9.3 53,5 36,5 4.9 0,40 S. 13.5 5.5 0.2
24 75.5 39.5 27 0.14 8.5 35.6 1.9 1.50 S, 35.0 5.5 2.8
25 0.08 54,5 43.0 14,0 S, _ 33.5 31eS - 3.50 S, 39.0 0.0 1.5
26 0,867 51,0 __43.0 - 8.0 S, 20,5 26,0 =~ 16.0 8.0 1.5
27 0,01 53,0 38,5 3.9 0.9 S, 385 18,5 = 21.5  -6.0 1.6
28 58.6 29.5 9.9 33.0 -2.0 4,0 24,0 30 =
29 78.5 __ 38.0 8.6 3540 17.0 6.8 40.0 =8.0 3.6
0 | 74,0 43.5 2.8 36,0  17.0 8.7 34,5 10,0 6.6
=2 41,0 22,0 6.8
1.97 65.8 £2.2 5.9 4,37 49.4 B7.5 449 251 31.5 10.7 3.2

Note - Total precipitation is shomn as inches of watex.

to water equivalent in the total.

sunshine are shown.

Aversge maximum snd minimum temperatures end aversge daily

Snowfall has been recorded in inches and converted
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Appenaix 4.

Frecipitation, Temperestures and Sunshine, 1947.

September

to water equivslent in the total. Aversge maximum and minimum tempe\‘aturu, and aversge deily

sunshine are shwown,

October November
Day Precip. Temp, °F, Sun. Frecip. Temp. °F. Sun. Frecips Temp. ° F. Sun.
ins, mex, min, hrs, ins, max. min. brs. ins. mex. min, hrs.
1 79.0 52,0 12,1 78.5 66,0 9.5 68.0 34.0 3.8
2 8.5 48,5 79 66,0 37.0 2.7 46.0 31.0 1.0
3 805 48.0 11.6 73.0 46,5 9.3 51.0 24.0 7.1
4 82.0 47.5 10.8 0.24 69.8 50.0 7.1 35485 28.6 4.3
S 70,0 40.5 $.8 55,8  38.8 67 3¢ .0 1546 8.0
8 2.0 38.5 3.0 0.01 43.0 20.7 0.3 375 14.0 4,8
? 83.0 38.5 1.6 0.09 44.5 33.6 - 0.10 S. 43.8 19.0 6.2
8 63.0 44.5 8.9 55.6 38.0 1.7 0.60 S. 32.0 19.5 -
8 88.5 48.0 S.8 0.01 62,0 39.0 73 2.0 14.5 5,0
10 67,0 48.0 9.8 59,5 41.5 4.3 2,00 S, 35.6 9.0 =
11 7840 42,5 11.3 60,0 31.6 10.1 0,10 S, 18.5 10.0 0.9
iz 0,19 77.0 46,0 8.1 66,0 37.8 1.1 3845 9.0 2,5
13 0,01 5548 3846 4ol 72.0 48,5 67 0.30 Se 42.0 16.8 0.3
14 $9.0 35.0  10.5 88,5 37.0 77 1.70 S, 21.0 190 =
15 034 1.0 4585 &5 5 3.0 1,608, 19,0 14,0 =
1s 066 430 380 - ‘ 680 480 5.3 o .mo_ 60
pUi 8.50 5. 34,5 29,0 - 56,6 36.4 8.2 1.00 S. 32,0 =6.0 1.1
18 13,20 S, 33.3 30.1 - 57.0 40.7 4.5 0,50 S..15.8 11.0 0.7
19 1.80 S. 45.5 31.5 - 3.305. 59,5 41.0 5.0 0,30 S. 82,5 10.0 0.1
20 0.04 67.5 32,0 6.7 2,20 S, 37,5 31,0 - 0.30 S, 16.5 13.0 1.2
a 54,5 40,0 S 0,60 S, 37,0 3.2 0.6 28,5 «8.0 5.1
az 80.0 40.0 9.5 44,0 19,5 7.9 0.16 35.0 6.5 -
23 70,0 4840 5.5 S8.2 _25.8 6.9 38.0 25,5 1.9
24 1.6 43.2 - 54,3  29.1 8.3 40.5 26,0 =~
25 7.0 42.0 0.7 86.5 35.0 8,7 47.5 33.0 =
26 85,5 39,0 7.5 56,0 42,0 8.8 _43.0 35.0 5.9
a7 70.8 42,0 10.0 84,5 29.0. 742 45.8 19.0 S.7
28 46,0 41,6 0.8 644 36,0 3.5 44,5 19,0 3.5
29 0.02 51,0 36.8 0.1 51.0 37.2 Se3 . 50.5 23.0 4.5
30 4.0 31.5 9.9 56,0 283.8 4.5 38.0 29.0 =~
31 63,0 28.5 1,7
SedS 83,7 40.4 5.7 0,96 58,3 35.9 5.2 1.01 385.3 17.0 2.7
Note: Total precipitetion is shown as inches of water. 'Snowfall has been recorded in inches and converted



Appendix B.
Individusl Dirt Tere Dute.

List of Tsbles

Tabl& 19

Table 11,

Table 111.

Table 1V,

Table V.

Teble V1.

Table V1l.

1946, Dirt Tare Values for Verious Harvesting Meﬁods.
1946, Soil Type and Dirt Tere.

1947. Dirt Tare Dat; for Hend Topping,Hand Loading Methads.
1947. Dirt Tare Date for Hend Topping, Machine Loading
Method.

1047 Dirt Tave Data for Hi-l Harvester.

1947 Dir¢ Tere Deta for HM-l and Kiest Harvesters.

1947 Record Number, Scil Texturss and Harvesting Method.




Appendix B

Teble 1. Per eent Dirt Tare Figures obtained fram Several Operators
showing the effect of various methods of harvesting on the
amount of dirt handled. Figures sre weekly aversges for
&ll records, Southern Alberta, 1946,

Weekly Machine Loaded Beets Hand Loaded Beets
Period No. of ' .
Operators , :
4 3 -2 a

Machine Topped Hand Topped llachim Topped Hand Topped.
Total Dump Totsl Dump Total Dump Total Dump
Tare ’Tar,e_ Tare Tare Tare Tare Tare Tare

Septoazé

28 16,8 6.7 17.5 5.8
Sept .29/
Yete 5 17,3 59
"6/ 12 23.8 8.5 ' 30.1 9.4 25,0 1ll.1
"3/ 19 16.2 5.0 23.6 8.0 -
*20/ 36 14,7 4.6 24,1 6.2 31,0 9.6
"27/Nov.2 19,0 5.5 3leS 1447
Nov, 3/9 15.¢4 38 17.9 5.7 23.4 S.1
*10/ 16 18.6 4.7 2l,1 5.0
Dec. 1/7 19,7 6.9
Totals 122.8 38,6 36.5 1044 173.,5 5543 735 2645
Ave, 17.,8 5.7 18,3 5.2 24,8 7.9 24.4 8.8
Appendix B

Table 8, Effect of Soil Type on Dirt Tare. All Beets Machine Topped
end Mechine “caded., Figures are Seasons Averages from
Several Operators, Scuthern Alberta, 1946.

Operator Silt Loam Soil Operator Fine Sandy Loem Soil
No. Total Damp No. otal Dump
Tare Tare Tare Tare
1 32,9  1l.1 3 14.5 5e6
2 | 13.3 4.8 4 19.4 5.5
Totel 46,1 15.¢ ) 33.9 ll.l

Average 23.0 75 16.0 546



Appendix B

Weekly Average Dirt Tere Records from Beets Harvested by the Hand Topping and Band Losding

Table 3.
Methods, Southern Alberts, 1947,

Recard No. 10 1 18
Week ending % Dump % Totel % Dump % Totel % Dump % Totel -

‘ Tare Tare ' Tare Tare Tare Tare
Sept. 27 '
Octs 4 é.e __ 30.4 |
Oct, 11 , 65.5 31.5
Oct. 18 6.0  31.1 73 37.2
Oct. 35 843 33.5
Nove 1 18,6 45,8
Nove 8 15,0 28,9
Seasonal Average wa aa o 6.0 30,9 | 6.8 34
Totel Dirt Tons 19,85 | | _ sa.e2 . 1&3.7., |
Total Loads 8 39 96




Appendix B
Table 4.

Weekly Average Percent Dirt Tare Records From Beets Hervested by Hand Topping end Machine
Loading Methods, Southern Alberta, 1947.
Recard No. 13 14 , 16
Week ending Dump Total - Dump Total Dump Total
Tere Tare Tare Tare Tere Tare
Sept. 28
Octs 4 Bod 20,5 8.3  18.2
Oct, 11 6.8 17,1 7.6 18,1 10.9 33,2
Oct. 18 4,3 14,5 547 1545 8.2 29,3
Oct. 26 6.2 1649 4,3 10,1 5,2 23,7
Nove 1 10,8 28.5 _BJl 22,2
Nov, 8
Season Average 5+8  17.3 7.8 17;6 7.9 28.2
Totel Tons Dirt 107 151 225
TOTAL loads 11 139 139




Appendix B

Teble 5. Weekly Average Percent Dirt Tare Deta from Beets Harvested by HM~-1 Cambine, Southern

Alberta, 1947.

Record Noe. 3 4 | ’5 6 7
Week ending Dump Teotal Dump Total Durp Total Dump Total Dump Total
Tere Tare Tere Tere _Tare Teare Tare Tare Tare Tare
Sept. 28
Octs 4 6.5 158 9.2 19.0 6,6 - 25,0 9.7 25,3 8s7 . 2244
Octes 11 6.8 1247 . B2 12,5 _ 6.4 - 15,1 - Ds7 20,5 8.8 19.8
Octs 18 ,6’.9 _ 12,0 | Se1 12,0 3.0 - 9,0 - - - 3.1 18,9
Octs 25 - - - = 549 - 14.8 - - 14.7 3.5
Nove 1 81,0 33.8 - - 6.0 1541 - = 11,7 351
Nov, 8 17,0 84e8 - = 35 14,0 - = - - _
Season Average 12.1 19,7 6.2 13,3 _6,0 15,0 7.7 22.9 11.9 24,8 ___
Tons Total Dirt 127.5 387 135,€ 40,3 111
Total loeads 108 35 81

49 157




Appendix B.

Teble 6, Weokly Average Percent Dirt Tare Data from Beets Hervested by HM-1l end Kiest Mechines,

Southern Llherta, 1e47,

Record No. A 1l (m&-l) 2 (EM.1)

8 (Kiest) g (Kiest)

Week ending Dump Potel Dump Total Dump Total Dump Total

Tere Tare ’ Tere Tare - Tare Tare Tere Tare
Sept. 28 ,
Octs 4 | 5,5 14,0 5,0 1442
Octe 11 J 5.3' 11,7 . 5.8 9.6 642 28,3
Octs 18 _ 5,3 11,4 4e8 87 6.3 23.2 11,3 28.8
Octe 25 - _ s 44 8.8 . o a 12,7 364
Nov. 1 | 4,3 9.0 10,2 28, 4 13.5 25.8
Hove. 8 —
Seasonal Aiaregg _ 5,5 13,1 4.3 9.2 7.2 22,8 iz.v 30,5
Totel tons beets =208 ; 431 474 988
Total tons dirt 28 22.4 136 332
Total losds 45 ' N 85 o7 130

Note: Seasonal Aversges worked out on besis of deily tare values and number of days included, not on basis

of averesges for the week,



A Teble 7.

Appendix B.

Soil Textures for Various Records Ineluded in 1947 Dirt Tere

Study. The Harvesting Method is Included.

Record No.

1

(- T I I

-3

13
14

15

r'!'ex'eure
Loam
Loam
Clsy loam
Silt loam
Silty elay loam
S1lty clay losm
Loem
Loam
Cley loem
Silt loem
Clay loam
Loam
Cley loem

Clay loam

Harvesting Method

HM-1
Hi-1
Hied
HMe]
J:17 2 R
Hlel
HM-1
Kiest

Kiest

Hand Top,Hand Load

Hend Top,
Hend top,
Hand top,

Bend top,

Hend top,

Hend Load
Hend load
Machine load
Machine load

Machine losd




Appendix C.

~ The sppended materisl in this section includes:
l. & deteiled discussion of cost accounting procedures.
2, Individual performance records for 1946 and 1947,
(Tebles I, 11 and 111). |

3, Individual cost records for 1946 end 1947, (Tables 1V end Vil)

List of Appended Tables.

Table i Performance records on 54k harvesters delivering beets
into the windrow 1946.
Table E

Performance records on 54A harvesters with mechanicsl
loaders, 1947, |

Teble 111 Performsnce recards on HM-1 end Kiest Harvesters, 1947.

Teble 1V Indjvidusl cost recards 54k harvesters, 1946.
Tsble V Individuel cost records on HMl harvesters, 1947.
Teble V1 Individual cost records on 54k harvesters snd mechenical

loaders, 1947,

Tsble ¥11 Summary of Cost Data 1946 end 1947.




Appendix C
The Price Structure snd Method of Cost Anslysis.

Basis of Comparisen

The costs of harvesting beets mechenically have been eomgfirgé with
contract hend lsbour costs. Undoubtedly there are labour end machine
eombinations in use that would fall intermsdiste im eost, but it was
felt that the contract lebour basis would be most suitable since it
represents the most cammon standard practice.

Contract Hand Labour Prices.

Contracts are drmth up between the grower and lebourers for the
complete year®s hand work or for either the spring or fall seasons, In
this study only the contract prices for harvesting labour sre used. The

quoted price in 1946 was $1.80 per ton far hand pulling and topping.

However, most growers had to pay $1.90 per ton. In 1947 the price was
$1.90 per tan., Contract ixricea'kan not veried over s wide rlgs for a
number of years, comsequently the velue above is quite representstive of
costs over e perigcl of years as well as for the 1@46 and 1947 seasons.

| The ploughing operation; performed by the grower, has been charged
st & rate of §3,00 per acre. This includes the cost of dragging out
the windrow tremch for mechsnical losding., The tractor or teem used on
the plow normally did bbth eperations. |

Various custom rates for loesding end heuling were in vogue through-

out the eres. A uniform heuling cherge of §1.00 per ton has been used
e use of

for all records. IThe distance factor has been disregarded.
: |
& uniform hesuling charge will not enter into the camparative Iiieture bat

enly serves to present overell hervesting costs. In many instances the
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operator did all or & pert of his own hamling. *n order to aveid
complicetions in the study, arising from variati;mb in custom retes and
in the 'hagling distence, the uniform value has been usedé. Mand loading
was charg‘ 4 at S0¢ per ton. This represents an average value for rates
being paid.throughout the district. Instences of rates of about 40¢ per
ton were found but becemse of the natﬁre of the labour involved these
were not weighed too hesavily imn the average.
Tractor Vse.

Fuel and oil as used has been charged sgainst the trgetm‘s. Daw
precistion, repesirs, interest , end housing, have been charged on @
basia of 2.5¢ per $100.00 of new value per hour of use, This rate is
‘based on a lifetime of 10,000 hours end would seem sdeqnate for tracters
in the threex-plow power c¢lass,
Labour
| The machine operator®s labour has been cherged at a rate of §7.00
per 10 hour dey. This reﬁresa.nts a low average. Same growers would
willingly pay mmch higher wages for proficient operators,
Mechenical Losders

No definite informstion is at hand on the lifetime of mechenical
loaders, The machines in use are capable of loading 1.0 to 1,6 tons of
beets per minute, Msny loads, timed in the field, were found to require
5 to 6 minutes total time, Assuming a 15 ton crop, and at most 5 loeds

‘per aere, the normal loader use per acre would be aboud 30 minutes,

Depreciation and repairs have been charged at 12%, Interest has been
charged at 6% on the half value, The basic sssumption is thet one loader

should hendle 100 seres per year for s 15 year period.
Two mekes of loeders were used, The John Deere cost QGI%.OO end the
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*Robin" (or Robeco) loader cost $900.00. A few homemsde machines were
found and were considered as being equivalent to the "Robeco®™, The

charges were calculated as follows:

John Deere 126 x 615,00 = $ 79.80
, 6xf x 615,00 = § 18,44
Total charge = § 98.24 per 100.'acres per yeer.
Charge per acre = 98¢.
Robego 124 x 900.00 = $108,00
62x% x 900,00 = § 27,00
Totel charge = $135.00 per 100 acres,
Cherge per acre = § 1.35

The beet cart on the HM-1 harvester has basically the function end

mechaniam of a loeder. It has been treated as such in the price structure

and the charge per acre has been calculated as follows:

$205,.80

51445
$257.25 per 100 acres per year.
$§ 2.57 per acre.

12§ x $1715.00
66x% x 1715.,00
Total charge
Charge per scre

. Hnu

Trucks

Two recards were teken in which the sctusl hauling costs were used
rether than the assumed cost. In both cases the fields were located
within about one milq of the receiving stations. Fuel and oil was
charged as used. An snnusl charge of S¢ per mile wes made. m: value
is a bit higher then normsl use would reguire, however since a great
deal of the mileage involved low gear operation in soft fields, the
velue has been weighed accordingly.
Harvesters

One guestion asked each operator during the survey was his opinion
as to the probsble lifetime of his harvester. The values given ranged

fram 5 to 10 yeers averaging sbout 74 to 8 years. The suthor feels that
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some neight should be given to the opinions of the commerciel users, but
that their opinion has been inflnenceé. too mach by income tex deduction
values. The case history of one HMel harvest&r operated throughout
California and sdjecent states is of interest here. The unit started in
the Yalifornia harvest in Mey emd continued operation through November.
It harvested over 5000 acres in alltypes of soils averaging 23 hours
aperating tiﬁe per acre at 6% tons per scre. (Hipple, J. L., The
Internatianal Sugar Beet Harvester, A.S.A.E. Journal, Vol. 29, No. 11,
November 1948)., +this record would ssem to indicste a lerge life period.
Such a record is x;.ot velid es a basis for life estimstion, HNo repair
cost data is availeble. Seéondly the machine was operated by factory
perscnnel and not by average farm help. The survey resalts indicated
that practically all machines used in Socuthern Alberta did less than 50
acres per year. The results also showed that in a normal year 50 acres
was not too mneh to expect from one single rar machine considering field
performence snd seasonal limitations.‘
The author has used the following basis for charging annusl costs:
(1) It was considered that at 50 acres per year the machine would
be wora out in 15 yeers. In arrikyv:lng at the 15 yesr value the
ma-chinés were compared to potato maehinery; D.C.D.A. publicat-
ko ion 750, (farmers bulletin 118), indicates a 15 year lifetime
or 500 seres for potato diggers,.
(2) The factor of obsolescence was weighed fairly heavily., The
rate at which research and improvement work has been carried
out indicated that present models would be obsolete in 10

years. The aversge operator opinion value of 7 to 8 years wes .,

considered but this was felt to contein too high sn obsolescence
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ztactor.\ The value chosen was 10 years at 50 scres per yeer,
The charge basis thaﬁ conteined a factor of 2/3 wear and 1/3
obsolescence at the assumed time of discard.

(3) In the cost studies a uniform charge per acre has been used
regerdless of the actual acreage harvested in each record.
Insufficient records were available st the time of the survey
to enable cost curves to Abe plotted. The uniform charge has
been used to establish a basis for e caleulsted cost 'eurve.l

(4) Depreciation retes sre charged st 10% per year.

(5) Housing and off season repair labour has been charged st 28%.

(6) Repairs heve not been charged as given by the operator. 4
yearly rate of 5% was assumed. Actuasl repeirs averaged nesrly
2% for the first year of operation. This figure would have ‘tro
be weighted upward to cover total repairs for the lifetime of
the mechine. Scme thought was given to the use of 7%. One
recard in which the pick up drum on the 54A wes bedly demeged
by abuse, showed a mp'airvb'ill of only $65.00., This was ebout
equal to the 7% value which wes cmsidered to be too high.

(7) Interest was charged et 6% on the half value.

Based on the above, the annual use charges per acre have been cal_s-

culated as follows:

John Deere 544

17% x $9015,00 = $155.50
65 x3 x 915,00 = _27.45 .
Total charge = $182.95 on 50 acres per yesr.
Charge per acre 2 § 3.66

John Deere 54A and John Deere lozder
‘= $3.66 + 98¢

"

$ 4.64 per scre.

John Deere 54A 2nd Robeco loesder
= $3.66 + $1.,35

12

* 5.01 pexr ‘&31“0




International HM«1l harvester

$ 5.81 per aere.

17% x $810,00 = §137.70
6% X % p-4 810,00 = 24,30
Total charge = $162,00 on 50 acres per yesr.
Charge per acre = § 3.24
Plus charge on cart = § 2,57

Total

Cost Curves
One of the basie purposes of the study has been to obtain inform-
ation &s to the optimum end minimum aereage requirements of the me?hinesc
The results have been given in the body of the report in figure 42,
The following is the basis on which the graph curves have been plotted.
The basioc assumption of 10 years of life at 50 acres per yesr has
been meintained, This value has been indicated as conteining 1/3 ‘
obsolescence and 2/3 wear,

Depreciation due fo wear was calculated 8 x new velue = wear
charge per acre. ‘ 3 x 500

Obsolescence caleulstions:

New value - (Wear/scre x acres year) = charge/ecre.
10 x acres per year '

Interest wes charged at a fixed annual value:

3% x new value
acres/year

Repeirs were taken at’ a fixed charge per acre. The repsir rete
will be influenced primarily by ascreage per year more than tons per yeer
because of the large amount of soil passing thréugh the machine. Repeirs
should therefore become a fixed charge per aere., Housing has been in-

cluded. c
7% x pew velue = Trepair charge per acre.

850 .
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To the above fixed and variable charges have been added:
() Tractor use charges on the basis of the 1947 survey results.

(b) Wages on basis of 1947 survey averages.

(¢) Cost per acre of fuel, oil and grease as given in the 1947
survey.

Mechanicel losders havei been added into the cost curves using a
method similar to that for the harvesters. The basis of 15 years at
100 acres per yeer was mainteined. It was assumed.that the loader or
cert would be discarded with the harvester. Thus for the 10 year
period of use & 2/3 wear ocut and 1/3 cbsolescence factor wes used.
Interest at 6% on the half value and repairs at 5% have been calculated
es in the originel dste.

C»cntraetkhand labour prices were used es in the original date,
Heuling wes not charged in the cost curves. This was a uniform charge

per acre and was castent for hand and mechine methods.

Tebles 1 to VL inclusive are appended and give the individusl per-
formance and cost records. Table ﬁ gives the average values for all
records in each group. Column 2, table E contains 4 records taken
out of column 1 for the purpose of camparison with column 3. These are

identical records in which it was possible to distinguish loading costs

from harvester costs,




Appendix C.

Table 1, Individusl Performesnce Records on 54A Earvesters
Delivering Beets into the iindrow, Southern Albertas,1946+

Record number 1 2 3 4 5 s 7 8 9 10 1 12 13 Average.
Acres 32,0 30.0 22 3 22 8 177 18 30 24 30 50  26.7 277
Total Tons 450 375 287 350 308 407 &L ' 176 560 300 420 600 485 380
Tons/acre 14,1 12,5 13,0 14 14 61 18 ° 1 18.8 12,5 14 12 1344 13.7
Nurber of days 14 17 13 12 n 14 E 7.5 15 16 15 21 22 14,2
No, of operctors 2 1 1 1 1 1 : 2 1 1 2 1 1 1.2
Acres per day 2,28 1.76 1.69 2.08 1.57 1.79 : 2,13 2,00 1,50 2,00 2,38 1.67 1,85
Tons per day 32,10 22,0 22.10 29.20 28.00 29.10 23,50 37.4 18,80 28.00 28.60 22,10 26.80
Machine hours/scre .50 4,54 473 3.84 4,00 4,48 3,80  3.75 4,00  5.33 4.0  3.36 4.80 4,10
Machine hours/ton 0.25 0,36 0.38 0.27 0.29 0.27 0,85 0.3¢ 0.21 0,43 0,20 0,28 0.3 0,30
Man hours/ecre 8.70 5,70 5,90 4,80 5.00 5,60 4,10 9,40 5.00 6,70 10.00 4420 6.00 6.15
Men hours/ten 0,62 0.45 0.45 0.34 0.36 0.34 0.38 0,85 0.27 0.53 0.1 ' 0.35 0.45  O.ae



Appendix C.

Table 2 Individual Performance Records of S54A Hérvester end
Mechanicel Loeders, Southern Alberta, 1947. Beets

Loaded Into Trucks.

Record No. 27 28 29 30 31 32 33
Number of acres 49 32 34 33 39 39 45
Total Tons 892 562 583 385 321 428 660
Tons/acre 141 17.2  15.4 11,7 8.2 - 11.&5@ 14,7
No. of Days 19 17 14 16 25 21 «? 2
No. of Uperatars 3 2 g 8 2 LD 3
Ave, Acres/dey 2.60 1.90 2440 2.10 1.50 1.90 1.90

Ave. Tons/day 36440 32,50 37.40 24,10 12,90 20.40 26,50

Machine hours/acre 3,10  4.856 3,290  3.88 5,12  4.51  4.26

Machine hours/ton 0.22 0.35 0.21 0.33 0.62 0.39  0.29

Man hours/scre 1l.60 10,60 8.20 9.70 12,80 10.80 10.70

Man hours/ton 0.82 0.61 0,53 0.83 1.58 0.98 0,73

26
300

11.5

10

2

2.80

30.“

5.08

0.27

7460

0'67

36

43
510

1.9

21

36
54
765
14.2
26

2.10

89040

3.85

0.27

0068

37
23
243
10.6
10

2430

24.30

0.33

8.70

Average.

37.9

12.9

18.5




Appendix C

Teble 3, Individusl Performance Recards of HM-l Hervesters and Two

Kiest Units, Beets Losded into Trucks, Southern Alberta, 1947.

Reoard No.
No. of Acres
Total Tons
Tons/acre
Days

No. of Operatars

Acres/day
Tons/dey

Machine hrs./acre

Machine hrs./ton

Men hours/ecre

Msn hours/ton

16
19
214
11.3
8

3

2,37

28,75

3437

0.29

12.10

1,07

17
50
605
12,1
21

3

2.38

£28.80

336

0.28

12.60

1.04

18
31
345
1l.2
15

2,08

23.00

387

0.35

9.70

0.87

19
33
352
11.0
16

3

2,00
22.00

4.00

0.36

15.00

1.36

20

57
838

14.7

23

3.823

0.22

16,10

1.10

21
53
544
10.3
18

3

2.94

30.20

2.72

0.268

10.40

0,98

22
50
521
10.4
24

1

2.08

21.70

3.84

0.37

4.80

0.46

23
18
148
8.2
8

2

2.25

18,50

3456

0.43

8,90

1.08

450
14.1

15

2.14

30.00

375

0.27

0.67

25
38
443

11.6
18
3

2.11

24.80

3.7%

0.33

14.20

l.21

26
47
535
11.4
a3
2

2.04

23.20

3.92

0.34

980

0.86

Ave.
38.8
45345
11.7
17.2

2. 55

2.28

26440

3455

0.30

11.30

0.97

2,55

50.20

3.14

0.18

0.50

29
77
1128
14,8
18

4.5

4.28

684,70

1.87

0.11

10.50

0,72

Ave,
67.8
1141
17.1
20.5

3.5

3430

55.70

2.42

0.14

10,20

0.61




Appendix C

Teble 4. Individual Coat Records, 54A Hervesters 1946, Nos. 1 to 13
Inclusive Used Hend Loeding, Nos. 14 end 15 Loaded Directly
Into Trucks. Hecords With Letter "A™ Loaded with iechenical

Loaders.
Recard Nos 1 2 3 4 5 6 7 8 ° 10
Acres 32 30 22 25 22 25 17 1e 30 24
Total tons 450 375 287 350 308 407 2z1 176 560 300
Tons/acre 14.1 12,5 13,0 14 14 16.7 13 n 18.6  12.5
No. of Days 14 17 13 12 1 14 7 7.8 15 16
No. of aperators 2 1 1 1 1 1 1 'Vl?' 1 1

Costs on Harvesters

Fuel, 0il, Grease 30,50 36,60 25.60 30,50 27.95 27.00
Wages

Costs on Loaders
Fuel, oil, grease
Weges

Costs on heuling

Fuel, oil,grease

196,00 119.00 91,00 84,00 77.00 98.00 49.00 ~1ﬁ.oo 105.00 112,00 21C.00 147,00 154,00 114,00 196.00

n 12 13 14 15 3A
30 50 3847 30 27 a2
420 600 485 300 381l.5 287

14 12 1.4 10 14.5 13
15 21 22 16 14 13
2. 1 1 1 2 1+

%4 128
30 20
560 600
18.6 12
15 21

1+ 1+

134
8.7
485

13.4

1+

20,60 19,10 357.00 29,40 36.25 59.00 5250 40,00 30.30 25,60 37.00 $9.00 52.50
91.00 105.00 14700 154,00

12466 17.80 31,50 21.00

15440 21,00 3L.00 25.69

58.65 49.50

162.00 153,90

8,03 5.45 6.90

0.32 0.45 0.52

Wages

Repsir Costs 18.00  30.00 28.25 12,00 12,00 65,00 5,00 _ 800 7.50 25,00 5.00 25,00 68,00 (Repeirs not edded into totuls),

Total Running Costs 226.50 155,60 116.60 114,50 104,95 125.00 69,60 124,10 142,00 141.40 246.25 206.00 208.50 294,65 229,70 144.80 180,80 272.50 253.1¢
Costs/acre 7,08 Slle o0 4,58 4,77 5.00 4409 ".16 4.73 5489 8.21 4.12 5.63 13.15 15.91 6458
Costs/ton Q.50 0.4 0.41 0,33 0.34 0.31 0.31 0.7 0.25 047 0.58 0.24 0.43 1.32 1l.13 0.50

Hote: "A" series records - meshenicel loader operstors wages proportioned - rest of

Lote: <Jharge contract hauling ot $1.00 per ton, hend loading =t 50¢ per
ton.

time worked on plowing, ete. far cantrect labour.




Appendix C.

Table 5. Individual Operating Cost Records on HM~l Harvesters,
Southern Alberta, 1947.

Record INo.
Acreg

Tons
Tons/acre
Days

No. operastors

Qperating costs
Fuel, oil, gresse

Wages
Cost/acre

Cost/ton

- Recard No.
Acres
Tons
Tons/acre
Days
No. operstors
Opereting Costs
Fuel, 0il, grease
Wages
Cost/acre

Cost/ton

16 17 18 19 20 21
19 50 31 32 57 53
214 605 345 352 832 544
11.3 12,1 11.2 11,0 14,7 10.3
8 21 15 16 23 18
3 3 2 3 4 3
21,30 56,90 41.26 46.94 67.74 54,64
168,00 441.00 210.00 336,00 645.00 378.00
9.96  9.96 8,11 11.97 12.68  8.16
0.88  0.82 0.73 1,09 0.87  0.80
22 23 24 25 26
50 18 32 28 47
521 148 450 443 535
10.4 8,2 14 11.6 1l.4
24 8 15 18 23
1 2 2 3 2
76.00 22,60 41,40 66,85 60.40
168.00 112,00 210.00 378.00 322.00
4.88 7.48  7.86 11.71 8,14
0.47 0,91 0.56 1.00 0.71




Table 6.

Mechanical Loeders 1947, Southern Alberta.

Individusl Bost Records on 54A Harvesters Used with

Recard No. a7 a8 29 30 31 a2
Acres | 49 32 34 33 39 39
Tons 692 ~552~ o83 385 321 428
Tons/acre 14.1 17.2 15.4 11.7 8.2 11.0
Deys 19 17 14 16 25 21
No. Operators 3 2 2 2 2 2
Uperating Costs

Fuel,oil,greese 63,00 48,40 52,64 50,50 56,76 64.00
Weges 399,00 238,00 196,00 224.00 350,00 294.00
Cost/=cre 9.43 8.95 7.31 8.32 10.43 9.43
Cost/ton 0.87  0.52 0.47 0.71 1.87 0.86
Record No. - 33 34 35 36 37

Acres 45 26 43 54 23

Tons 660 300 510 765 243

Tons/acre 14.7 11.5 11.9 14,2 10.8

Days 24 10 21 26 10

-No. Operators 2 2 2 2 2

Operating Costs

Fuel,o0il,grease 68.00 29.40 62,80 82,00 36.15

Wages 336,00 140,00 294,00 364,00 140,00
Cost/acre 8,85 6.52 8,30 8.26 7.66
Cost/ton 0.61 0.56 0.70 0.58 0.72




Teble 7, Summery of Costs of Operating Mechanical Beet Harvesters,
Based on Average Values in 1846 and 1947, Southern Alberta.

1 g 4 5 6
Machine 544 544 544 544 544 HM-1
loaded by Hend Hand Loader 54k Loader -
Year 1946 1946 1946 1946 1947 1947
- Noe.of Records 13 4 4 2 11 11
Ave. Acres 27.7 34.7 34,7 28.5 37.9 38.8
Ave.Totsal
Tons, 380 483 483 340,7 489 45346
Ave.tons/ |
Acre 13.7 13,9 13.9 12,3 12.9 11.7
Ave, Days 14.2 17.75 17.75 15.0 16.6  17.18
Operating costs
ﬁnel,ou.greaaess.zs 43,53 64,29 89.22 66,70  50.55
Wages 119,00 124,25 148,52  322.95 270,45 307.09
Hauling 570.00 784,50 483,00 - 480.00 453.60
Ammual Costs
Deprec.Harv, 101.38 l26.91 186.91 104.31 138,71 285443
Tractor. 49.98 62.48 62,48 52.80 64.92  59.11
Dep. Loader - - 41,38 - 42,91 =
Tractor - = 7.68 - 8.46 -
Dep. Truck = - - 9.17 - -
* TPragctor
& Trailer - - =, 14.04 - -
Totel Costs 873,57 1081.67 934,01  592.49 1071.15 1095.38
Cost/ecre 31.54 31,17 26.92 20.78 28,26  28.24
Cost/ton 2430 2.24 1.93 1.74 2,19 2.4



(1)

(2)

(3)

(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(1a)

(13)
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