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Summary

Studies on Agricultural Dust

edited by

Kyoshiro MIURA and Fumitake ISHIKAWA

During the period of 1970 to 1975, the editors organized a series of studies on agricul-

tural dust, which extended from bibliographic survey, on-the-spot/farm investigation of dust

generation and concentration, to hygienical and medical studies. Certain parts of the studies

were highly interdisciplinary or even purely medical; so the realization of the project. would
have been impossible without kind understanding and cooperation of the Institute for Science

of Labor (Kawasaki, Kanagawa), especially of Dr. Med. T. Sano of the Institute, to whom

the hearty acknowledgment is expressed.

The present report consists of five chapters and postscript, and for each chapter sum-

marized below, the names of the authors with their affiliation are given after the titles of the

chapters, where their affiliation is denoted with asteric(s) :
* = Institute of Agricultural Machinery

®k = Institute for Science of Labor
##% = formerly Institute for Science of Labor.
The most principal thinking about the problem of organic dust throughout this report is
based on the pathogenetic theory, which claims ‘‘From the view point of pathogenesis of

pneumoconiosis, it is not rewarding to discriminate between organic and inorganic dust. Long

term inhalation of dust, organic or inorganic, and its sustained deposit in alveoli can cause
pneumoconiosis of various types, if the dust is unsoluble or scarecely soluble (Sano®)’’,

Chapter 1. Present and Perspective Trends of Studies on Agricultural Dust (Kyoshiro
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MIURA* and Fumitake ISHIKAWA¥)

General considerations were made on various agricultural works associated with dust
generation and possible risk of dust on health and well-being of farm workers. Especially
son grain dust, generated in such farm works as threshing, drying and processing, reported
is a bibliographic survey on studies which deal with contents of grain dust and influence of
dust on human health. Some results of our studies presented in the following chapters are
also included in this review.

Though various individual techniques for preventing dust generation and dust inhalation
are employed, further development in such techniques is required. As for allowable exposure
limit, promotion of hygienical studies is required which takes much account of the dependence
of farm works to seasons as well as of co-existence of organic dust.

Chapter 2. Dust Associated with Drying and Processing of Paddy Rice (Kyoshiro MIURA,*
Fumitake ISHIKAWA* and Toshitaka NAKAJIMA#¥¥)

Studies were carried out on generation, characteristics and concentration of dust which
is associated with operation of grain dryers, cooperative drying and processing facilities and
country elevators for paddy rice,

For grain dryers of circulating type, revealed was a considerable difference of dust
generation between dryers with or without dust collectors, or dryers with dust collectors of
varied efficiency. Special attention should be paid to dense dust generation at the stage of
discharging dried grains, and development of efficient dust collectors as well as reasonable
method for handling of collected dust is required.

In cooperative drying facilities and country elevators, most cf dust is generated at transfer
points of grains, and at dryers themselves. Operators usually stay, in relatively dust-free
operation room in these cases, so that the risk of dust on operators’ health is scarce, but
there remains a series of problems from the view point of the maintenance of machines and
facilities. In the case of a country elevator sufficiently equipped with dust collectors, com-
fortable working environment was ascertained, while the problem of handling collected dust
remained still unsolved as in the case of single dryers.

Chapter 8. Dust in Several Farm Works (Kyoshiro MIURA,* Fumitake ISHIKAWA* and
Toshitaka NAKAJIMA*#¥)

Dust generation, dust concentration and exposure of operators to dust were studied for
several farm works : application of dust chemicals by means of hellicopter or tractor mounted
power dustur, peanut threshing and harvesting and handling of hay.

For application of dust pesticides by hellicopter, the dust concentration at the cockpit of
hellicopter was about 5 mg/m® Apart from the intoxication, this amount is not so high, but
service for long duration should be taken into consideration. Assistants on ground(farmers),
who replenish dust chemicals to hellicopter tank, de this job only a couple of times per year,
but they are exposed to malignant dust of high concentration. From these facts, it was
pointed out that counter measures to protect health of both pilot and assistants are neces-
sary.

For other works, only a few measurements were so far reported and further investiga-
tion is required.

Chapter 4. Cardio-Pulmonary Function of Farmers (Tatsuo SANO,** Toshitaka NAKAJI-
MA®**, Eiji SHINOHARA,** Kyoshiro MIURA* and Fumitake ISHIKAWAX)
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The influence of dust on farmers was surveyed with 120 farmers in 3 prefectures of
Niigata, Saitama and Nagano, the items of investigation being chest radiograph, cardiod-
pulmonary function tests and inquiries on personal career in agriculture. Radiographic find-
ings of linear shadows due to inhalation of dust were obtained for several cases in every
prefecture, which indicated the existence of pneumoconiosis due to inhalation of agricultural
dust. Farmers showed radiographical findings after 20 to 30 year duration of work, varying
with region and sex. From cardio-pulmonary function tests, impairment of respiratory fun-
ction could not be attributed to inhalation of dust.

Chapter 5. Pathohistological Changes in Lung and Agricultural Dust (Tatsuo SANO** and
Hana SANQO#**)

For clarifying the possible relationship of inhaled dust to changes in lung, large section
and microscopic specimens of lung of three male and three female farmers, who died in their
seventies, were prepared and inspected. Visual and microscopic findings are summarized as
follows.

Light fibrosis was observed for each of 6 cases, and 4 of them gave the estimation of
dust inhalation which exceeds that of aged urban inhabitants, Wide spread bronchial changes

which were observed in these 4 cases were supposed to have ocurred gradually under the in-

fluence of dust, and the main cause of these changes was attributed to the inhalation of dust.

Inhalation of mineral dust with various sizes was inferred from the detection of not isolated
tissues, and fibrous dust as long as 50 microns, which often gives strong bronchial changes,
was also observed. It was pointed out as a problem, that there existed such dust as is pre-
sumably of some botanic origin, as far as judged from its shape.

In postscript, the editors gave some additional comments on measuring method of dust,
legal aspects of pneumoconiosis and allergic diseases due to agricultural dust, some topics
from studies carried out after 1976, etc. Mentions were also made of the significance of
comfort of working environment, in other words the seriousness of aversion to dusty works,

(Transl. K. Miura)
Tech. Rep. Inst. of Agric. Mach. 15: 1—37 (1981)
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M B ] 2 piA % 96. 0 94. 5 94. 6 96. 4 95. 8
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h [ RFARFY | =V | BFARF) | ZFARTY
e 2 ‘ iy B BB HA B #y #A BB 8
b5 4% B em 60. 0 60.0 60. 0 62.0
ﬁﬁ 7S i em 17.5 9.9 8.8 11.8
%
Y] B 141 mYhA$ N 5.7 10.1 1.3 8.5
e 4 & E=3 em 69.6 50. 2 59. 9 55. 2
2% M % =] i3 60. 0 78.0 78.0 78.0
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Summary

Studies and Development of Soybean Reaper (Part 1)

Takao SUGIYAMA, Haruo EZAKI, Masato SUZUKI, Sasakazu IMAZONO
and Masao MANAKA

For the purpose of developing light and small size walking type one-row soybean reaper
suitable for small fields, three proto-type soybean reapers, i, e., prote-type No. 1 (BH731),
No., 2 (BH 742) and No. 3 (BH753), were designed and tested.

1. Construction of Proto-type No. 1 (BH 731) Soybean Reaper and it’s Performance.

Tn 1973, a one-row soybean reaper, attached to the walking type small tractor was con-
structed by redesigning the large size two-rows soybean reaper in the market. The new
machine was 3.4m in length and 390 kg in weight.

Soybeans planted in rows are caught between a pair of soft conveyer belts, and cut by a
rotating cutter, made of hard sand-stone cast, under the soil. They are conveyed straight
‘back, and then to the left hand side by the other pair of soft conveyer belts. Cut and con-
veyed soybeans are collected in the gathering bucket, and discharged by manual operation at
some intervals.

Result of performance test conducted in an AZUKI bean (HIKARI SHOZU) field in the
early morning from 6 to 8 A. M. showed that the total grain losses were less than 2% at
the condition of moisture contents of pods from 83 to 52%. There is a marked tendency
that the less the moisture contents of pods, the more the grain losses.

Result of performance test at different moisture contents of pods on soybean field showed
that at the moisture contents of pods from 21 to 34%, the grain losses were less than 1%,
whereas at the moisture contents of 11%, the total grain losses increased to 15 to 19%.

Tne capacity of this machine was from 14.4 to 17.2 a/h at the working speed of 1.0m/s.

By the observation and operation of this machine on soybean fields, no fault was found
with it's quality, but it was too large and heavy to operate on small fields.

2, Development of Proto-type No, 2 (BH 742) Soybean Reaper and it's Performance.
In 1974, based on the results of the testing of the No. 1 soybean reaper, the prote-type




56

B BM AL BF AT MG & 158 (1981)

No. 2 was developed, aiming at much lighter and much smaller soybean harvester. This
machine was designed based on the two-rows small binder’s structure i. e.,, an engine, two
wheels and a divider,

The principle of this machine was same as the No. 1, but it used only one pair of soft
conveyer belts running obliquely, and a reciprocating cutterbar in place of rotary stone cutter.
The gathering bucket discharges the bundles of reaped soybean automatically at regular
intervals. This machine was 1.9m in length and 140kg in weight. The Performance tests
of this maehine were carried out at different conditions of soybean fields.

The performance was influenced largely by the physical property of soybean; the grain
loss was greater in the afternoon harvesting than the morning harvesting.

These phenomena can be explained by the relationship between the grain loss and mois-
ture contents of pods to some extent,

The capacity of this machine was 12.0 to 16.6 a/h at working speed of 0.8 to 1.0 m/s.

The observation and operation of this machine proved that it is much better than the No.
1 preto-type soybean reaper, but it has no good balance, and some parts have to be improved.
3. Development of Proto-type No. 3 (BH 753) Soybean Reaper and it’s Performance.

In 1975, the No. 3 machine was development by partical improvement of the No. 2
machine. This machine was 1.95m in length and 150 kg in weight.

In the case of soybean reaper, it can be generally said that the performance of machines
is strongly influenced by the conditions of the plants, rather than small mechanical improve-
ments.

In the havesting test of the No. 3 machine, too, moistute contents of pods and weather
conditions affected the quality of the work remarkably,

In the harvesting test made in the afternoon of fine day, the moisture contents of pods
was as low as about 9%, and most of the grain loss was caused by pod dehiscence.

But, in the morning harvesting on a fine day after rain, the moisture content of pods
was about 20%, causing grain loss of about 0 %.

The capacity of this machine was 13.6 to 14.6 a/h at the working speed of 0. 8§ to 1. 0m/s.

By the observation and operation, it was proved that the performance of this machine was
more improved than No. 2 machine. But for the use on farmer’s field, it has to be
improved further as to the durability and adaptability to small fields.

4. General Remarks.

Studies on machines from No. 1 to No. 8 type revealed the following points :

1> Shattering loss was closely related to moisture content of pods: it increaed as the
contents decreased. It increased rapidly as the moisture contents of pods decreased lower
than 15%.

2) Total losses were less than 59 when moisture contents of pods was highter than 20%.

3) There was a tendency that the grain loss increased with the ripening of pods and the
difference of grain loss between morning harvesting and afternoon harvesting also increased
according to the ripening.

4) Stubble loss increasd as the Min, height of pod was lower.

5) The capacity was 12.0 to 17.2 a/h at the working speed of 0.8 to 1.0 m/s, though it
was influenced by shape of field, working speed and so on.

Tech. Rep. Inst, of Agric, Mach., 15: 39—56 (1981)
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Summary

Research and Development of Semi-Automatic
Milking Apparatus -

Takashi KUWANA, Kotaro KUBOTA, Kiyohisa OGAWA, Isao FUKUMOR]I,
Naoaki DOSHU, Iwao NOTSUKI, Katsumi UENO,
Tadao ICHIKAWA and Yoshinori OKITSU

Most of milking cows in Japan are raised in cow-sheds and only a few cows are raised in

loose housing free barns. The latter is the popular type of rearing method in Europe and
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America. Because of this difference in rearing methods, parlour type milking systems are not
common at all but bucket- or pipeline-milking systems in cow-sheds are most popular in
Japan. The latter types of milking systems will be used widely in the future in our country.
Therefore, to save the labour for milking by the use of pipeline-milking systems in cow-sheds
the authors have developed ‘‘SEMI-AUTOMATIC MILKING APPARATUS"” which can carry
out all operations automatically, except udder washing and stimulation, hand milking before
machine milking and attaching teat-cups to teats.

The procedure of the milking by this apparatus is as follows :

Cows are put into movable stanchion stalls and these stalls are shifted to the oblique po-
sition to make the arrangement of cows just similar to that of herringborn type milking parlour.
Air- and milk-pipes are installed above the back side of the stalls, and the rail for carrier is
also installed in parallel to these pipes. Milking apparatus consisted of milking unit, detector
of the end of milking, teat-cup unit detacher and so on is hanged from the carrier which moves
on the rail.

For the milking, the carrier is moved to the milking position where it stays. Connection of
air- and milk-pipes to the milking apparatus is done automatically at this position. In this
situation, operator washes the cow’s udder and teats and attaches the teat-cups to teats, and
then milking starts. At the end of the milking, detection of the end of milking, cut off vacuum
in the liners, detaching the teat-cup unit from teats, disconnection of the carrier from milk-
and air-pipes and movement of carrier to the next milking position can be done automatically.

Then the milking apparatus is again connected to milk- and air-pipes automatically. The
operator repeats the same operations. Thus, the milking operation goes on continuously.

The first prototype model is a simplest one which has only one stall and one milking unit.
Most of operations, i. e, changing of stall position, movement of carrier, teat-cup unit take
off and connection and disconnection of milk- and air-pipes to or from the milking unit are
manual.

Next experimental model (No. 2 model) is equipped with two stalls and one milking unit,
and exten! of automation is farther increased.

No. 3 and No. 4 models are equipped with four stalls, and all of the operations except for
the work of washing teats and teat-cups attaching are done automatically. Number of milking
unit is one in the No. 3 model and two in the No. 4 model.

Milking performance tests on the No. 3 and No. 4 models were carried out by using four
milking cows during the period of two to three weeks. The milking rate in the case of prac-
tical scale model was simulated on the basis of the data gained by the tests. Assuming that
the cow’s arrangement is in two rows, and two carriers with four milking units each are used
with one man operation, milking rate is estimated to be about 50 cows per manhour and
operator’s idle time is about 10%.

From the facts described above, it is concluded that this “‘SEMI-AUTOMATIC MILKING
APPARATUS” can be adopted for practical use.

Tech. Rep. Inst, of Agric, Mach. 15: 57—74 (1981)
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1979, 182p.
Summary

Research and Development of Milk-Meters

Takashi KUWANA, Kotaro KUBOTA, Kiyohisa OGAWA, Isao
FUKUMORI, Naoaki DOSHU, Iwao NOTSUKI, Katsumi
UENO, Tadao ICHIKAWA and Yoshinori OKITSU

The semi-automatic milking apparatus developed by the authors and reported in the
previous paper entitled ‘‘Research and development of semi-automatic milking apparatus’’,
does not have the function to measure milk yield of each cow.

The present reserach on milk-meters was carried out in parallel with the research on semi-
automatic milking apparatus. The main purpose of this research was to develop a milk-meter
which can be used for the ‘‘Semi-automatic milking apparatus’” and other advanced milking
parlours.

Butch type milk-meter (Type I) measures milk yield of cow by means of counting the
number of times of sucking milk from small chamber (approx. 160ml). Tests were made by
using a total number of 121 cows. At the beginning of the tests, good results were obtained,
but accuracy of measurement decreased gradually with increasing errors in the course of the
tests. It is considered that these errors are caused by structural and material defects.

Butch type milk-meters (Type II and III) possess the functions, in addition to the function
as milk-meter, to stabilize the milking vacuum and to detect the end of milking. To stabilize
the milking vacuum, the method which is called “‘independent air and milk transport milking
gystem’ was employed. Tests were conducted in milking patlour. Errors (expressed by
percentage) between actual milk yields and measured values showed a standard deviation of
only 1.612%. Other functions were also observed to by satisfactory. However, the types II
and III were found to have following faults ¢ They are complicated structuraly, somewhat too
large, and they need two vacuum lines. Further improvement has to be done,

Tech. Rep. Inst, of Agric., Mach. 15: 75—83 (1981)
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Summary
Development of Offset Type Front-Mounted Orchard Mower

Tsukasa NAGAKI, Kozo HIRATA and Mikio OGAWA

To save the labor for mowing grasses in orchards, the authors have developed an offset
typé front-mounted double rotor mower. This machine aims at mowing grasses under tree
crowns, particularly those closely surrounding tree trunks, as efficiently as mowing grasses
between tree rows. Adaptability of the machine to sodculture in orchards which is commonly
practiced in Japan was evaluated by field tests.

The outline of the machine is as follows. It is mounted at the front of the 23 PS tractor
having front-PTO, and is composed of three main portions, i. e. arm, frame, and double rotor
mower. The arm, that is connected to the tractor, pushes the frame to go ahead and also lifts
the other portions when needed, The frame, that is hanging the rotor mower, is in the shape
of ““T”’, and each end of the frame has a wheel so that the position of rotor mower above
soil surface can be kept constant in spite of the roughness of soil surface, This mower is
covered with the cocoon-shaped casing which has a protector to prevent the damage of tree
trunk by mowing blade, When the protector touches to a tree trunk, the casing is retracted
so as to mow the grass just around a tree trunk without damaging the trunk, as shown in
Fig. 4-4.

The optimum speed of this machine was 2.7 to 8. 0km per hour. The field capacity was
23,6 a per hour though variable slightly depending on different conditions of orchards, This
mower can be used with the rear mounted flail mower having 1,500 mm cutting width at the
same time. In this case, the field capacity was almost doubled. The field capacity of the
mower was as high as 200 times that of hand mowing and 2,1 to 4.6 times that of popular
walking type rotary mower.

When this machine worked at the optimum speed, only small area remained uncut around
tree trunks. In one field test, only 5m? per 10a were not mowed. Trunks of dwarf-apple
trees were not damaged by striking of mower casing except young tree just after transplant-
ed.

Though the grasses under tree crowns can easily be mowed by the machine mounted at
the front of the tractor, hanging branches lower than 40 cm above ground prevent the machine
from running. In this case, it is necessary to cut off these branches, There is a danger
that the operator may crash against a tree as in the case of using air-blast sprayer in
orchards,

The study of this machine has attained to the stage of design criteria, However, the
authors consider further improvements : an increase of the cutting width, control of the reach
when the machine is working, and also an increase of the reach without spoiling the
trafficability, although the maximum reach of the machine, 1500 mm, was good enough to
dwarf-apple trees.

Tech. Rep. Inst. of Agric. Mach., 15:85—95 (1981)
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