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MECHANIZATION - WHERE DO WE GO
FROM HERE?

Gerald G. Zoerb

President, CSAE

Mechanization in the developed countries of the world has progressed to the
point where agricultural engineers are proud of their efforts in relieving mankind of
the drudgery of manual labor in agriculture; yet we are receiving criticism. Dr. W.B.
Splinter, in his Presidential Address at the ASAE/CSAE Summer Meeting in
Winnipeg, discussing the paradox of mechanization, blamed the recent anti-
mechanization attitude on the belief that mechanization drives workers from

agriculture into cities, creating social burdens. This shift has been due more likely to
the drudgery of manual labor in agriculture, coupled with the attraction of jobs in
industry, and it has not reduced agricultural production. In fact, farm labor
shortages have necessitated increased mechanization of field and farmstead jobs
and an increase in the size of equipment, with the result that the most advanced
countries have expanded industrial output and raised the general standard of
living.

Many developing countries are attempting to mechanize agricultural
production. Dr. Walter Gilanski and I were part of an AS AE delegation of 15 who
spent three weeks this fall in the People's Republic of China, where eighty percent
of the estimated population of 960 million are engaged in agriculture with about
one-eighth of a hectare per capita. China now realizes that mechanization of
agriculture will provide the badly needed labor for light and heavy industry, and
much effort will be directed to the reclamation of waste lands, grasslands, deserts,
mountainous areas, and water areas of agricultural production.

Some say that mechanization in the less developed countries should not be
accelerated in view of the shortage of petroleum products which are becoming more
costly. But the alternatives are less attractive. Animal power is very inefficient, since
much crop production is required for feed; whereas mechanization means increased
output through timely operations, better weed control, less crop losses. Only
countries with high technology agriculture are food exporters.

Engineering technology faces a serious challenge worldwide to provide new
sources of energy. Agricultural engineers must play an important part in this goal
and in the development of more efficient machines and processes. If the standard of
living is to improve worldwide, or even if people are to have enough food to eat,
mechanization is essential.

Canadian Agricultural Engineering publishes papers covering the general field of
Agricultural Engineering that fit into one of the following classifications: 1) a scientific paper
based on original research; 2) a technical paper based on design, development, testing, or
analysis of machines, equipment, structures, processes, or practice; 3) a general paper on
education relative to curricula and philosophy or trends in science, on a survey or
investigation of some phase of research or research methods, or on extension or extension
methods. The Editorial Board may also publish abstracts of papers published elsewhere and
interesting news items from members of Agricultural Engineering.

Manuscripts for publication should be submitted to the Chairman of the Editorial Board.
The papers must be original and must not have been published elsewhere or copyrighted. The
author, not the CSAE, is responsible for opinions expressed. Information published in
Canadian Agricultural Engineering may be quoted in whole or in part provided that credit is
given to the author and to the journal. Information on page, reprint, and other charges may
be obtained from members of the Board.

The financial support of the National Research Council of Canada toward the
publication of this journal is gratefully acknowledged.
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Transfer of manure from free-stall barns

to outside manure storage is a popular
system of handling cattle manure. The
manure and any liquid runoff from
precipitation must be contained for land
recycling.

For clean-out of unroofed manure

storages, the manure and liquid may be
mixed together and hauled by tanker or each
fraction may be handled separately. The
manure handling system for a 300 head beef
operation at Kapuskasing, Ontario utilizes
the latter method (CSAE. Paper No. 77-
406). Manure is stored adjacent to the barns
in an earthbanked manure storage with
concrete slab bottom (30 * 43 m; CPS Plan
2376) and tractor access. One-third of the
annual accumulation of material in the

storage exists essentially as water (less than
1% solids) and has been spread on grassland
with a small irrigation system. After
removing most of this liquid the consistency
of the manure which remains is similar to

that which originates from the barn, being
about 12 - 14% solids (the principal ration
constituent is grass silage).

The transfer of the in-storage manure
fraction from the concrete pavement to the
field spreading unit has been accomplished
in the past with a tractor mounted front-end
bucket. Studies with this type of storage
(Report 6805-505, Engineering and
Statistical Research Institute, Research
Branch, Agriculture Canada, Ottawa, Ont.
K1A 0C6) have shown that nearly one-third
of the time required for manure removal for
land application can be attributed to the
loading operation. An inexpensive tractor-
mounted, high-discharge pump was
required which would take advantage of the
low head needed to transfer manure from

the slab to the spreader unit (about 2 m
vertically). Also the pump must be capable
of moving unagitated manure at solids
concentrations of up to 14%. A centrifugal
liquid manure pump, typically used for
transfer of manure from below-grade
concrete manure tanks, was modified to suit
these particular requirements.

PUMP MODIFICATION

The modified pump shown in Fig. 1 uses
the same basic driving mechanisms found in

most available centrifugal chopper-agitator
liquid manure pumps; that is, a steel-bladed
impeller contained in a steel housing driven
from a tractor pto via a 90° gearbox. What
appears in Fig. 1, however, is a somewhat
simplified machine compared to the original
pump (Badger 101).

A simple box frame constructed from
two pieces of box channel and steel plate
allow the entire pump to be supported by
tractor three-point hitch rather than on
wheeled undercarriage as formerly. Also,
most of the original discharge piping (15 cm
i.d.) and all the agitation piping, fitting and
controls are discarded. The impeller housing
is attached to a short piece (2 m) of the
original discharge pipe equipped with two
gradual turns of about 130° at the housing
and 100° at the discharge outlet, to minimize
head loss. Power is transferred to the

impeller in the same manner as on the
original pump, via a 90°, 1:1.5 gearbox
except that the length of shaft between the
gearbox and impeller has been reduced
substantially from about 3.0 m to about 0.5
m for pumping on grade rather than below
grade as was originally intended.

The major cost to be incurred in the
above modification would be labor

equivalent to about 5 man-days, assuming
good shop facilities to be available on most
farms. No dimensions have been given since
these can be expected to vary depending on
the particular make of pump to be modified.

PUMP PERFORMANCE

The modified pump was mounted on a 30
hp tractor and run at pto speed of about 400
rpm. During loading, at any given location
within the storage, the pump was run
continuously to homogenize the manure in
the immediate vicinity.

Pump transfer rates were judged from the
time required to load a 3.9 m3 flail-type
manure spreader. Manure samples taken
from the storage and the spreader indicated
that dry matter ranged from 12 to 13%.
Spreader loading times for this solids
concentration were under 1 min, meaning
the pump discharge rate was about 4.0
m3/min. This was considerably faster than
measured loading rates taken at the same
site for vacuum tanker (1.5 m3/min) and
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Figure 1. Modified centrifugal liquid manure
pump mount on three-point hitch.

front-end loader (0.5 m3/min).
Some advantages of the modified pump

as compared to the existing loading
equipment (John Deere 400 with 0.7 m3
bucket; Lely vacuum tanker, 3.79 m3) are as
follows:

1. Reduced loading times.
2. Requires only a 30 hp tractor rather than

the 60 normally used with the loader and
tanker.

3. The operator does not always have to
switch tractors to load if the pump can be
left running continuously and poses no
safety hazard.

4. Less costly than a front-end loader unit.

Some disadvantages are as follows:
1. This particular pump size is limited to

manure containing up to 14%dry matter.
2. Baler twine must be kept out of feed

bunks.

3. Usually requires backing the wheels of the
field spreading unit into some manure.

4. Specialized equipment with no other use
on the farm.
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NOTES TO CONTRIBUTORS

The Editorial Board will assess suit

ability and essential detail of papers
submitted for publication in Canadian
Agricultural Engineering. One or more
reviewers will be used. Their comments and

suggestions will be compiled and submitted
to the author. The review will ensure that:

1. A research paper does represent a piece
of research carried to a well-defined stage
of advancement and that the conclusions

are adequately supported by the
experimental results.

2. A technical paper represents a clear,
concise, and factual outline and
interpretation of the development,
design, test, or analysis under consider
ation and that it is a contribution in the
field of agricultural engineering.

3. A general paper on education, research,
or extension is pertinent to major
changes in curriculum, research, or
extension or to forward-looking develop
ments in these areas.

4. A technical note, of one journal page or
less, on equipment development,
technique of measurement, or method of
analysis will have application for other
workers in the field of agricultural
engineering.

MANUSCRIPT

The manuscript should be typed double-
spaced on paper 8-Vi x II inches (21.6x27.9
cm) with margins not less than \-'/4 inches
(3.3 cm). The first page should contain only
the title, authors' names, addresses
(including postal codes), and contribution
number where applicable. Tables and
captions for illustrations should be on
separate pages, placed after the text.
Manuscript paper with numbered lines is
preferred. The original and two copies are
required.

The title of the paper should be
capitalized and centered on the page; it
should give an accurate description of the
article, using key words that can be used for
computer-indexing.

ORGANIZATION

The paper should be organized to
conform with present Journal practice.

Research and technical papers must include
a short abstract section of about 200 words.

Major headings - Center on the page
with all words in capital letters.

Subheadings Start at left-hand
margin, capitalize first letter of major words.

Sub-subheadings Start at left-hand
margin, in lower case except first letter of
first word, and underline.

Technical and detailed information

should be included only in the form of
description, table, graph, chart, or
photograph. In general, follow the Council
of Biological Editors Style Manual, 3rd ed.,
published by the American Institute of
Biological Sciences, 1401 Wilson Boulevard,
Arlington, Va. 22209.

References

List references alphabetically by authors
at the end. Include year of publication, title
in lower case except first letter of first word,
and source, with volume and page numbers
where applicable. Names of periodicals
should be abbreviated in the form given in
B/OS/S List of Serials with Title
Abbreviations (Bioscience Information for
Service of Biological Abstracts, 211 Arch
Street. Philadelphia. Pa. 19102). Material in
press, with the name of the journal, may be
used as a reference. Private communications
and unpublished reports should be referred
to in parentheses in the text. Avoid the use of
footnotes where possible. Use the author-
date system in the manuscript when
referring to articles in the Reference section.

Tables

Designate tables at the top by table
number (Roman numerals) and title, all in
capital letters. All headings and other
information in tables are to be in lower case
except first letter of first word. Keep the
table compact and place it across the page
wherever possible. Do not use vertical lines.

Measurements

Use the metric system (SI) in the text.
Tables, charts and graphs should be given
only in metric units.

Equations

Equations and formulas must be set up

clearly. Use capitals for symbols as much as
possible and lower case for superscripts and
subscripts. Greek and other characters
should be identified clearly. Equations
should be numbered on the right-hand
margin in large numbers and in line with the
center of the equation.

Abbreviations

For commonly used terms, consult the
CBE Style Manual. Abbreviate units of
measure only when used with numerals. Do
not use abbreviations in the title. Normally,
numbers less than 10 should be spelled out,
e.g. six.

Paragraphs

If paragraphs are to be numbered,
designate by arabic numerals. Designate
sub-paragraphs by lower case letters in
parentheses.

ILLUSTRATIONS

An illustration or a group of them should
be planned to fit, after reduction, into a
space equal in width to that occupied on the
journal page by one column (preferred) or
two or three columns if necessary. The
original should not be more than three times
the size of the final reproduction. For
identification, the figure number, author's
name, and paper title should be written
lightly in the lower left corner of the
photograph. Use a soft lead pencil.
Photographs should be primed on glossy
paper with strong contrasts approximately5
x 7 inches (12.7 x 17.8 cm) in size. One set is
requiredfor each copy of the paper.

Line drawings

Make line drawings in india ink on plain
or blue-lined paper or other suitable
material. Letters, numerals, labels and axis
captions should be made in capital size with
a lettering guide (not a typewriter). They
should be large enough that the smallest
character will not be less than 1 mm high
when reduced. Type the figure numbers and
captions on a separate page. Oneset ofclear
copies is required with each copy of the
paper. The original drawings must be
provided when the paper is accepted for
printing.


