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The testing of farm equipment by 
unbiassed and professionally quali­
fied personnel is a major activity of 
various agricultural engineering in­
stitutes in more than twenty coun­
tries. The first proposals that such 
an organisation be established in 
New Zealand were made in 1946. 
Several such proposals have been 
discussed since then, but for various 
reasons have failed to attract suffi­
cient support to be put into practice. 
At the time of writing, there are in­
dications that the establishment of 
a farm equipment testing pro­
gramme for New Zealand is more 
likely to be achieved in the near 
future than at any time in the past. 
It is therefore particularly pertinent 
to present in this Bulletin some in­
formation relating to the purposes, 
problems and procedures associated 
with the comprehensive testing of 
the equipment on which the present­
day farmer is so vitally dependent. 

It is impossible to say when test­
ing-in its broadest sense-of farm 
equipment first began. From 
earliest times the maker of any agri­
cultural tool, no matter how simple, 
has in a sense carried out a test on 
his product and has made improve­
ments based on repeated trials and 
alterations. However, two dates 
help put present-day testing in pers­
pective. In the early 1890s, the 
Swedish Government agreed that 
the establishment of a farm machin­
ery testing institute would be a 
sound idea, but declined to make 
any funds available. The project 
therefore remained in abeyance 
until 1887 when a manufacturer 
offered the Government about £70,000 
Cone Swedish Krona for each of the 
100.000 cream separators which it 
had produced up to that date), on 
condition that a testing institute be 
established and operated for at least 

ten years. This Institute is now 
financed by the State, and has test­
ing facilities in three mr:terent 
regions, enjoys a very high reputa­
tion among farmers and machinery 
firms, and sells anually some 22,000 
copies each of about 80 test reports. 

By the end of the 1914-18 War 
approximately 200 manufacturers in 
the United States produced agricul­
tural tractors. Too many of these 
firms produced an inferior article, 
took no interest in it after it had 
been sold, and soon changed over to· 
making cars or other consumer 
goods when they could get the raw 
materials. The Nebraska State 
Legislature passed a Bill in 1919 to 
protect its farmers against this type 
of firm. The Bill set up a tractor 
testing organization, prohibited the 
sale in the State of any untested 
tractor, and compelled firms to 
maintain adequate service stations 
for the tractors which they sold. 
Although the original purpose be­
hind the establishment of this test­
ing organization has virtually dis­
appeared, the Nebraska Test Re­
ports (issued by the Agricultural 
Engineering Department, Univer­
sity of Nebraska) enjoy a world­
wide reputation as one of the major 
sources of tractor performance data. 

Tractor testing is quite a large 
subject on its own and, apart from 
the fact that many of the general 
considerations which will be dis­
cussed apply equally well to tractor 
nesting as to the testing of other 
types of agricultural equipment, no 
further mention will be made of 
tractor testing in this Bulletin. Two 
earlier Bulletins of this series -
No. 276 and No. 352-discussed 
tractor tests. 

To explain farm equipment test­
ing we will seek answers to the fol­
lowing questions: 



1. Who can benefit from tE:.sts and 
who can carry them out'? 

2. What is the main purpose of 
testing? 

3. What problems are involved in 
testing? 

4. How and where is testing car­
ried out? 

5. How are test results presented 
and used? 

Testing- W ho Fot· and Who B y? 
Any farmer who arranges a trial 

period with a machine before plac­
ing a definite order is, in fact, carry­
ing out a very limited though very 
practical form of testing. However, 
it is obviously impossible for the 
vast majority of farmers to try out 
more than a very small proportion 
of the equipment which is commer­
cially available for a particular 
operation. This is where independ­
ent and impartial testing organiza­
tions play a most valuable part. 
They assess machines and then pro­
vide farmers with factual informa­
tion on which they can base their 
selections. 

In these days of increasingly com­
plex equipment, every manufact­
urer must do a certain amount of 
testing, however rudimentary it may 
be, if he is to maintain and improve 
his reputation and the quality of his 
product. Most of the well-known 
overseas manufacturers of agricul­
tural equipment have extensive and 
often elaborate testing facilities. 
They not only test a machine's func­
tion but also its component parts. 
Somtimes they compare it with a 
competitor's product. All manufac­
turers benefit from having their pro­
ducts assessed by an independent 
testing organization, particularly the 
smaller ones who cannot afford com­
prehensive test facilities . The 
manufacturer obtains completely 
unbiassed information on the char­
acteristics of his product. Also a 
favourable report assists his sales­
men. In Sweden, a firm often finds 
it hard to sell a machine without 
a test report because of the testing 
organization's good reputation. 

Independent testing serves both 
farmer and manufacturer. Some 
farmers criticize testing organiza­
tions for providing manufacturers 
with a better service than they get. 
This is true to some extent. How­
ever service to manufacturers is 
virtually a "hidden service" to 
farmers because it helps the 
development of better equipment. 

W hy Test? 
Some people urge testing organ­

izations to confer an "acceptance 
rating" or "seal of approval" on 
machines which meet certain stand­
ards of performance. This is quite 
impracticable, because farms vary 
so much in soil, climate, slope, 
crops, size, layout, and manage­
ment. The best machine for a par­
ticular operation on one farm could 
be the worst for the same operatiori 
on another farm. 

This is why a testing organization 
cannot give the label "Best Buy" to 
a certain make or model. 

What, then, are the characteris­
tics of a machine which a test 
should evaluate? A good test pro­
gramme should provide answers to 
the following questions:-

How well does this machine do 
the work for which it was 
designed? 

How quickly will it do this work? 
How much will it cost to do this 

work-in terms of power, 
fuel, labour and replacement 
parts? 

What is its likely useful working 
life? 

How convenient is it to operate 
and service? 

Has it any dangerous features? 
How will a range of working con­

ditions influence its charac­
teristics 

People sometimes ask "Should a 
manufacturer be compelled to sub­
mit a machine for test before he is 
allowed to offer it for sale?" Com­
pulsion should always be avoided 
if possible, but it may be necessary 
if a country has legislation govern­
ing certain machines or components. 
For instance in Sweden all new trac­
tors must be fitted with an anti-roll 
safety cab approved by the State 
Testing Institute for Agricultural 
Machinery. 
Problems 

Many problems confront the farm 
equipment test engineer. Some of 
the more important ones will be dis­
cussed briefly below. 

Farmers use machines under a 
very wide range of conditions of 
soil, crop, and climate. A machine 
which is designed for one operation 
should therefore be tested under as 
many as possible of these condi­
tions in order to get a true picture 
of its capabilities and shortcomings. 

Measuring performance is easier 
said than done. A test engineer has 



to devise ingenious testing and re­
porting methods which are not only 
clear to him but can also be inter­
preted by the farmer. 

During a year the time available 
for testing a machine is strictly 
limited. Haymaking machinery can 
only be tested at hay time and 
headers at harvest. This means that 
it is hard to find sufficient working 
hours to give the machine a fair 
test and allow the engineer to esti­
mate its durability. Because 
farmers want to compare machines 
tested in diffHent years, the test 
engineer formulates and adheres to 
a standard testing procedure for 
any one class of equipment. He 
must also clearly describe the test 
conditions. 

Lack of t ime worries the engineer. 
The manufacturer and the farmer 
naturally want the test results as 
early as possible, but the test engin­
eer must be confident that he has 
subjected the machine to a full and 
fair test. 

The test engineer must also be 
scrupulously careful that the equip­
ment under test is adjusted and 
operated skilfully so that equipment 
performance is not penalized. 

Last, but by no means least, 
among the problems is this one­
"Against what standards shall the 
efficiency of a machine be mea­
sured?" It is relatively easy for the 
test engineer to measure and define 
numerically the range of soil aggre­
gate sizes before and after rotary 
cultivation, or the evenness of dis­
tribution of chemicals from a 
sprayer or a topdresser. But what 
is the practical significance of this 
information? What is the best type 
of "tilth"-or range of soil aggre­
gate sizes-for different crops? How 
unevenly may a chemcal be spread 
without lowering crop yield, and 
without using chemicals ineffi­
ciently? At present, standards are 
often set by tradition rather than 
as a result of experiment. Experi­
ments would elucidate the effect on 
net farming returns; and more hus­
bandry research would in this way 
aid machinery design and testing. 
How and Where to Test? 

The type of information needed 
influences the method and place of 
testing, but test planners must al­
ways relate their programmes to 
the field conditions under which a 
machine will have to operate. 

Broadly there are two types of 
test-field tests and laboratory tests. 
A field test measures the operation 
and function of a complete machine 
in varying and essentially uncon­
trolled conditions of crop, weather 
soil, and terrain. A laboratory test 
measures physical attributes and 
durability of complete machines or 
machine parts under controlled and 
repeatable conditions. 
Field Tests 

In field testing an independent 
organization can adopt several 
approaches to overcome many of the 
problems discussed above. To ob­
tain the maximum number of work­
ing hours the machine is worked 
for as much as possible each day 
and may "follow the season" 
through the country. To test it out 
under varying conditions, selected 
farmers may operate the machine 
after the testing organization has 
made. performance measurements. 
In this way the machine works for 
the equivalent of three to five years 
of normal farm use in one year. A 
newly adopted test scheme in Bri­
tain incorporates detailed measure­
ments on one machine, combined 
with a controlled survey to cover 
several more machines of the same 
make and model which have been 
purchased by farmers. In North 
America, header manufacturers can 
start a prototype machine early in 
the season near the Mexico border 
and in order to get in the maximum 
working hours in one season move 
it northwards into Canada as the 
harvest season progresses. A simi­
lar approach can be used in testing 
many other machines where facili­
ties and finance permit. 

The full use of modern recording 
instruments also speeds the testing 
process, and provides continuous 
records which are better than 
numerous isolated observations. 

Some testing organizations per­
form "Series Tests" in which sev­
eral machines of the same type but 
different makes are tested alongside 
one another. However, this does 
not altogether overcome the prob­
lem of comparing machines which 
have been tested in different years. 
Sometimes a "standard" machine of 
a given type is chosen and used 
alongside machines of the same type 
tested in different years. The 
"standard" machine is chosen, not 
because it is the best but because 



its characteristics are well known 
to the testing engineers; its make 
and model are not divulged in test 
reports. 
Laborato1·y Tests 

While functions must be tested in 
the field, it is hard to measure dur­
ability in the time available. This 
is where laboratory tests play a use­
ful role. The laboratory test sub­
jects a machine to "artificial" 
stresses on a "torture track" or in a 
workshop fixture. These "artificial" 
stresses must be comparable in mag­
nitude with the real stresses of field 
work but may be applied in sur­
prising ways. For instance one 
manufacturer fed a succession of 
4in. x Zin. pine boards into his high 
capacity forage harvester to simu­
laLe the stress of chopping maize. 
This kind of test can proceed 24 
hours a day under automatic control 
giving a picture of years of field 
work in a few weeks. 
Reporting Tests 

Unless test reports reach both 
farmer and manufacturer in a clear 
form, all is lost. Naturally the type 
of report submitted to a manufac­
turer's design engineer will be quite 
different from the report intended 
to help a farmer select equipment. 

Some reports - particularly of 
tests on prototype machines-must 
be confidential to the manufacturer 
who asked for the test. However, 
an in<lependent testing organization 
could well be given the right to 
publish the report C'.overing any 
equipment on the market. This is 
standard practice in Sweden and 
Saskatchewan, and in the recently 
adopted testing scheme in Britain 
which has already been mentioned. 

As quotations from test reports can 
be quite misleading, anyone seeking 
information should refer to the full 
report. 

Test reports for farmers should 
give a clear account of how well 
and how quickly a machine per­
formed under a range of several 
carefully described working condi­
tions. The report should state how 
much power, fuel, and labour it re­
quired, how safe and convenient it 
was to operate and service, and 
what parts had to be repaired or re­
placed because of wear or breakage. 
Then the farmer can make his selec­
tion perhaps after discussing the 
decision with his advisory officer. 
Conclusions 

This Bulletin has shown how 
testing farm equipment, both in the 
field and in the laboratory, offers 
great benefits to both manufacturer 
and farmer despite the considerable 
problems which face the test 
engineer. 

Although many manufacturers 
carry out tests of their own they 
gain, along with farmers, from the 
activities of over 20 independent 
testing organizations in the world 
to-day. These organizations present 
accurate and impartial information 
about the functional efficiency, dur­
ability, and other characteristics of 
equipment, evaluated under a range 
of conditions as widely representa­
tive as practicable of those in which 
that equipment may be required to 
work. 

It is to be hoped that the estaq­
lishment of farm machinery testing' 
facilities in New Zealand will not be 
too long delayed. 
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