




Different operating conditi ons place 
different demands on combines and 
thus a machine that is flexible to 
meet varying conditions and ope ra te 
as efficiently as possible is desired. 
Labor and fuel costs, th e value of the 
grain being harvested and weather 
conditions influence the selec tion of 
the rate of work on a combine. A com
bination of low labor cost s, high crop 
price and lack of risk of unfavour
able weather will usually result in 
operation at a capacity giving highest 
efficiency. A low price for a crop 
or the risk of unfavourable weather 
will usually result in operation a t a 
higher capacity with a sligh t reduc
tion in efficiency. 

The above remarks illustrat e some 
of the factors which affec t th e very 
complex question of combine capa 
city and efficiency and why it is neces
sary to consider all th ese factors 
when rating a machine for compar a
tive purposes. In the final ana lysis 
however, it is the responsibility of 
the user to obtain maximum output 
at minimum cost under the condition s 
encountered. 
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equations. Solutions to problem s of 
system stability and critical damping 
appear in the values for system co
efficie nts. 

Figure 5. 

It should be mentioned th at as th e 
same general diferential equ ations ap
pear in many other engineering areas, 
including electrical circuits con tain
ing inductance, capacity and resist
ance, that a great deal of useful simu
lation of control circuitry ca n be car
r ied out by means of an an alo g COI11

puter. Th is important tool with its 
natural ability to directly simulate 
ph ysical phenomen a is ofte n ove r
looked in favor of d igital com pu ters. 
Digital machin es ha ve caug ht th e 
publ ic fancy, but arc only cap able 
of handling differential problems that 
lend themselves to numerical ap prox i
mations. Analog machines on th e 
other hand can even include human 
elemen ts in system simulation. 

A second characteristic of such a 
system as that illustrated in figure 3, 
is the decision to be made by the 
system as to whether or not an error 
signal is a true indication of an error 
or whether it is a random impulse or 
" noise" . This aspect of control in
volv es the theory of statistical quality 
con tro l and communications theory, 
both of which generally fall outside 
of standard undergraduate curricula. 

These a re briefly, the technical 
area s in which solutions to problems 
of farmstead mechanization and con
trol circui tr y wherever found, are to 
be located. Much of this is unfamiliar 
gro u nd to Agricultural Engineers. 
Nevertheless if Agricultural Engin
eers ar e to make a high level contri 
bu t ion to advanced mechanization 
then some understanding of these 
fields is necessary. It is hoped that 
edu cators will keep these needs in 
mind, particularly in developing 
gr aduate programs of study and re
search, and that all keep in mind 
th a t techn ical libraries contain all of 
th e technical material that has been 
referred to. The responsibility to 
make use of this information rests 
with individual Agricultural Engin
eers. 
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field as the test is conducted. Multi 
channel tape recorders and digital 
computors can be used for an auto
matic data processing s y s t e m. 
Through proper ana lysis of data col
lected in this manner eng ineers can 
design and develop new machines 
of proper durability and performance 
in a mu ch shorter period of time. 
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