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I, Introduction.

For the safe storage of rice, the desiccation of the rice itself is the most
important consideration. There are, of course, many ways whereby the rice can
be dried. Among others, the desiccation of the unhulled rice (paddy) itself at
harvest time, by exposure to the sun or by heated air, is most common.

It is very often necessary, however, to desiccate the underdried hulled rice.
As is well known, the desiccation of hulled rice is very difficult, because the rice
easily becomes cracked and its lustre lost. As a result, it becomes very unprofit-
able to sell this rice.

As one of the methods of desiccation of the underdried hulled rice, large tin
containers, containing receptacles of desiccating materials, such as CaClgor CaO,
can be used, since the materials absorb the moisture from the rice during storage.
The effects of the desiccating materials on hulled rice were studied, in repetition,
in the preceding experiments'?:®, and it was noticed that this method of desic-
cation may be recommended to the farmers throughout the whole of Japan.

However, big farmers, iandlords or the government, always store the under-
dried hulled rice in great quantities for a long time. In such cases the hulled rice
must be desiccated on a rather large scale by the sun, or by heating. However,
desiceation of hulled rice is not carried out in general, because, as described ahove,
the rice becomes easily cracked and deteriorates in general quality. One needs,
therefore, to investigate this problem further. On the removal of moisture in the
hulled rice by a desiccating material, the authors have already published several
papers’—%, In the present paper the results of desiccation by heated air are
reported, which were carried out in 1935, 1936 and 1937 at the Ohara Institute.

II. Experiments in 1935.

In 1935 the authors conducted elxperiments on the desiccation of the hulled
rice, employing a drying machine. The apparatus is specially constructed for the
drying. of rice, as well as barley and wheat. It is called “ Kanaoka Heat Drying
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Machine”. For the sake of these experiments the apparatus was constructed on
a rather small scale, the capacity being three Kok«*. The chamber was filled
with rice and heated air was blown into it. The air was heated by a heater with
“ Rentan ”-coal. (Plate I.)

The temperature of the air blown into the apparatus was so adjusted as to be
highest at the beginning of the process and to decrease gradually in the course
of drying. The temperature of the rice changed according %o the temperature of
the air in the chamber. If the temperature of the heated air became too high,
the rice became overheated and cracked. 3

In 1935 six experiments, in replica, were conducted ; the effecis of different
temperatures of heated air, namely 23.5—55°C., on hulled rice with a moisture
content of 15 or 16 per cent, being investigated. In the present paper, only two
experiments of these will be described in detail, the others being omitted because
the results were similar,

Experiment A.

7. Materials and Methods :

In the preliminary experiments it was demonstrated that, when the tem-
perature of rice was kept to 23°C. or lower, the percentage of cracked kernels was
small, and that, when the rotating movement of kernels in the apparatus was
checked, the kernel surface always remained smooth and lusterous. Moreover,
the drying was very effective at these temperatures. Accordingly, the present
experiment was carried out in the following way: The temperature of the heated
air blown into the dryer was varied during the operation. At the beginning of
the drying process, the temperature was kept at 40°C. and was kept at this tem-
perature for one hour. After this hour, the temperature was lowered to 35°C. and
was kept at this temperature for one hour. Then the temperature was again
lowered, to 30°C. this time, and kept at this etmperature for three hours. The
drying experiment began at 9:30 a.m. and ended at 2:30 p.m., a total of five
hours. The temperature of the rice during the experiment was between 22 and
23°C. The rotating movement of rice was so regulated that at ten-minute inter-
vals the rice was slowly rotated for one and one-half minutes. As material, hulled
rice with a moisture content of 15 per cent was employed. The experiment was
carried out on April 1, 1935.

2. Resulls ;

The results of the desiccation experiment of rice kernels is presented in
Table 1.

Asg will be seen in Table 1, the desiccation of the rice was successful, since
the moisture content of rice was decreased from 15 per cent to 12.9 per cent, the
number of cracked kernels increased very little and the number of broken kernels
did not increase at all. The volume-weight of rice remained unaltered. The

* One Koku = 0,18 kilolitre.
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roughness of kernel surface, which is caused by friction with the apparatus, did
not increase at all. The colour of the rice remained unaltered, but a little of the
lustre of the kernels was lost. The total volume of rice decreased 2 per cent,
this being the natural results of desiccation. The results of the present experi-
ment were satisfactory, but the problem of how to check the loss of lustre
remained.

Table 1.
Results of Desiccation of Hulled Rice by Heated Air.

April 1, 1935, weather clear, atmospheric temperature at 9.30 a.m. 8.9°C.

9.30 1030 [11.30 |0:30 1.30 2.30

Time a.m. a.m. a.m. p.m. p.m. p-m.
Temperature of heated air - - - °C. 40 40 35 30 30 30
Temperature of the hulled rice - °C. 8.0 23.5 230 22.5 22.5 22.2

Moisture content of rice « « + « % 15.0 14.9 14.2 13.6 13.2 129

Cracked kernels (in weight) - - - % 10.8 11.2 11.5 11.8 12,0 124
v =
Broken kernels (in weight) - - « % 0.2 0.2 0.2 0.2 0.2 0.2
Volaume-weight « « « « « (g /%I1.) | 2100 | 2100 | 209.7 | 2095 | 2095 | 209.6
Roufg?n:pss ?f .th.e .su.rfs?x:c.a ?B.l-IS?d. b'y ordinaryjordinaryjordinaryjordinarylordinaryordinary
i a littlelfa little/(a little
Luster of the surface - « « « « - - i ,, = less lus-{ less lus-|{ less lus-
terous |lterous |{terous
Colour « + « « + ¢ & o v 00 - " B » [ordinaryjordinaryjordinary

Experiment B,

In order to find a practical method of checking the loss of lustre of the
kernels during desiccation, the present experiment was conducted in the follow-
ing way :—

r. Materials and Methods :

Hulled rice with a moisture content of 15.1 per cent was employed. In this
experiment 2 Kok« of the hulled rice was mixed with 1.2 Kok« of rice chaff, with
the expectation that by this means the friction of kernels with the apparatus
could, to some degree, be checked. When chaff is mixed with the kernels, the
heated air easily penetrates between the kernels and as a consequence the tem-
perature of the rice can be raised quickly. In the present experiment, therefore,
the temperature of the heated air blown into the apparatus was lower than that in
the preceding experiment. During the first hour the temperature of the heated
air was kept at 35°C., during the next hour at 80°C., during the third hour at
28°C., during the fourth hour at 27°Cs and during the last two hours at 25.5°C.
The rice was brought into motion for one minute every 10 minutes. The tem-
perature of rice was so controlled as to be 22—23°C. The desiceation experiment



TR

i

38 M. Konpo, R. TAgRAuAsHI, Y. TERASARA and 8. IssHik::

of rice should have rather been carried out in winter, because the rice can be
dried at a relatively lower temperature then. If the temperature becomes high,
the rice easily becomes cracked. The present experiment was carried out in
April 22, 1935 ; this is too late for such desiceation.

2. Resulls ;
The results of the experiment are given in Table 2.

+  Table 2.
Results of Desiccation by Heated Air of Hulled Rice Mixed with Chaff.

April 22, 1935, weather clear, atmospheric tempereture at 10 a.m. 8.2°C.

Time 10a.m. un.m. ma,m. lpm.| 2pm.| 3 p.m.| 4 pm,
Temperature of heated air - - - -°C. 35 30 28 27| 2565| 265 | 256
Temperature of the hulled rice - °C.| 14.7 225 23.0 22.5 220 218 215
Moisture content of rice « - - - %| 151 148 | 143 13.9 13.7 136 13.5
Crake@ kernels (in weight) « - + %| 184 185 | 1856 186 | 186 | 187 | 187
Broken kernels (in weight) « + « % 0.4 0.5 0.6 0.7 0.8 0.8 0.9
Volume-weight + - + + (.1 %I.)| 209.2 | 2102 | 2102 | 2102 | 2110 |- 211.2 | 2113

The efficiency of this type of removal of moisture was rather inferior to the
others in experiments carried out in winter, because the season was already warm,
However, the moisture content of rice was decreased from 15.1 per cent to 13.5 per
cent with the desiccation of six hours. The number of cracked as well as of
broken kernels did not increase at all. The smoothness and the colour of the
kernels did not alter, but a little of their lustre was lost. The total volume of rice
decreased 2.1 per cent. The general quality was slightly better than that of the
preceding experiment. It was found that rice dried by heated air needed a
longer period for polishing, and produced broken kernels in less quantity than
the formerly undried rice. In comparing rice dried by heated air with undried
rice, the taste of the boiled rice was quite similar. In general, the results of the
present experiment were satisfactory, and they show that the mixing of chaff with
the kernels has a good influence in the desiccation of hulled rice by heated air,

III. Experiments in 1936.

In the experiments conducted in 1935, the influence of heated air upon the
quality of hulled rice was determined, and it was found that, when the rice is kept
at a temperature of 22—23°C,, it can be desiccated and remain in good condition,
and that the mixing with it of chaff has a better effect on the drying. In 1936 the
authors have conducted seven experiments in replica attempting to confirm the
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results in the preceding year. The apparatus employed was the same one used in
the previous year. In the present chapter two experiments out of the seven will
be described in detail. '

Experiment A.

1. Materials and Methods :

Hulled rice with s moisture content of 15.2 per cent was employed, 2.4 Kok«
of rice being mixed with 1.2 Kokx of chaff, since it was found, in the previous
year, that the mixing of chaff gave good results. The temperature of the heated
air blown into the chamber was, at the beginning, 33°C., and was lowered gradu-
ally to 27°C. during the desiceation, as shown in Table 8. The highest tempera-
ture reached by the rice was 24.7°C. at the highest degree. The desiceation was
continued for six hours, The rice in the chamber was brought into rotation
for 3—4 minutes once every hour. During the rest of the time it remained quiet.

2, Resulis ;
The results are presented in Table 3.

Table 3.
Results of the Desiccation by Heated Air of Hulled Rice Mixed with Chaff.

Febrnary 19, 1936, weather clear.

At the| After | After | After | After | After | After
Time begin- 1 2 3 4 5 6
ning | hour | hours | hours | hours | hours | hours

Temperature of the atmosphere - °C. 43 6.8 79| 10.0 05| 102 9.8

Humidity of the atmosphere - « + % 71 59 55 50 49 49 53
Temperature of heated air - - - °C. 30 30 33 32 33 31 27
Temperature of rice - « + + « - S 5.6 1868 220 240 | 247 239| 240
Moisture content of rice + « . - - %| 16.2 150 | 148 14.4 140 136 13.2
Volume-weight - + - - « - (g./ %I.)| 2138 | 2142 | 2160 | 2148 | 2163 | 2148 | 215.1
Cracked kernels (in weight) - - - %| 34.1 350 358 365 | 353 369 | 383
Broken kernels (in weight) . - - % 0.2 03 0.4 0.4 0.5 04 0.6
Total volume of rice - - : « . Koku| 2400 — o — o — | 2363

Examination marks of colour and 100

fustre of the kernels - + - « « . - = 96 o - 90

The moisture content of the rice was reduced from 15.2 per cent to 13.2 per
cent, i.e., 2 per cent. This shows that the efficiency of desiccation was great.
The volume-weight of rice was increased, and the amount of cracked as well as of
broken kernels increased a little. The colour and lustre of the kernels remained
almost unaltered. The general quality of rice was not damaged at all. The total
volume of rice was decreased 1.5 per cent. The above data show, in general, that
the desiccation of hulled rice was successful, but that the amount of cracked rice
was increased 4.2 per cent, the temperature of the rice at 24.7°C. being too high.
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Experiment B.

1. Materials and Methods :

Hulled rice with a moisture content of 15.2 per cent was used. 2.4 Koku of
the rice was mixed with 1.2 Kok« of chaff. The temperature of the heated air
was 24—35°C. and the highest temperature that the rice reached was 22.9°C.
The desiccation was continued for seven hours. The rice was brought into slow
rotation for 1—2 minutes every 30 minutes.

2. Resulls :
The results are given in Table 4.

| Table 4.
Results of the Desiccation by Heated Air of Hulled Rice Mixed with Chaff.

March 19, 1936, weather clear.

Atthe| After | After | After| After | After| After | After
Time hegin- 1 2 3 4 5 6
ning | hour | hours | hours| hours|hours| hours | hours

Temperature of the atmosphere - °C. 6.0 60| 63 7.7/ 92| 102| 101{ 102
Humidity of the atmosphere - - - % 60 67 58 56 65 62 55 55
Temperature of heated air . - - °C. 30 35 31 31 26 25 25 24

Temperature of rice « « « - « - 2C. 45| 16.0| 229| 228 220( 221; 223 215
Moisture content of rice - - - - - %| 152 | 152| 14.6| 141| 134 134| 13.2| 13.0
‘ Volume-weight « » « - . . (g./ %4V.)| 218.7 | 214.1| 2145( 214.9( 215.2| 2156.7| 215.5| 2156
L Cracked kernels (in weight) - - - %| 19.7| 209 21.4| 21.2] 219| 21.5| 222| 220
|‘ Broken kernels (in weight) - - - % .2 03| 03| 03| 03| 04| 04| 04
Total volume of rice - - + - Koku| 2400 | — e — — —_ — | 2364
| pi st Wl e B el et - e

The moisture content of rice was decreased 2.2 per cent, and the volume-
weight increased a little. The amount of cracked as well as of broken kernels was
‘ increased only a little. The colour and lustre of kernels remained nearly un-
’ altered. The results of the desiccation were successful, as was expected. How-
ever, the total volume of rice was decreased 1.5 per cent ; this is the natural result

of desiccation.

IV. Experiments in 1937.

In the experiments in the preceding two years the hulled rice was desiccated
by means of the drying machine. The experimental results obtained should be
able to be applied to a drying apparatus on a large scale. During the past
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15 years, farmers in large nmumbers in Japan have been provided with drying
chambers for desiccating cereals. Generally, the chamber is not large and is
heated by “ Rentan ”-coal. Of course, desiceation in the drying chamber is less
efficient than in the drying machine. Moreover, not a great quantity of the pro-
ducts can not be dried at one time. In the authors’ opinion, however, the use of
a drying chamber is better suited for the farmers’ use than the drying machine,
since it costs less, is more convenient and can be used for the drying of several
kinds of farm products.

In the present experiments the relation of the temperature of the chamber,
as well as the rice kernels, and their effects upon the quality of rice was investi-
gated. Eight experiments in replica were conducted. In the following chapters
two of the experiments will be described in detail, the others being omitted, since
the results are almost similar.

Experiment A.

1. Materials and Methods :

The drying chamber employed in the present experiments is equipped with
many shelves along the walls, heaters in the depression in the bottom and venti-
lators in the roof (Plate II). The dimensions of the chamber are 2.6x2.6xX2.3 m.,
the latter being the height. Hulled rice with a moisture content of 15.5 per cent
was used. 1.8 Koku of the rice was spread in thin layers on the 18 shelves. The
experiment was conducted for a period of 24 hours, namely from 9a.m. on March
3 to 9 a.m. on March 4, 1937.

2. Resulfs :
The results of the experiment are given in Table 5 and 6.

Table 5.

Temperature and Humidity in the Chamber as well as Temperature
of the Hulled Rice.

Tempera- Temperature of rice
Data bure in the Humidity el TShelf [ Shel | Shieli | Shelt
1 3 5 7 9

g % %0 & °().] Gy =g

At the beginning « « + « « « « ¢ 6.0 72 5 5 5 5 ]
Maximum temperature and mini- g

mum humidity during desiceation 5 41 330 205| 205 205 | 285

At the end (after 24 hours) - - .« - 12.3 52 126 12,5 125 | 128 | 11.5

N. B. Nos. of shelves...... from the bottom upwards 1, 2, 3......9.

It was noticed that the temperature in the chamber as well as of the rice
therein reached the maxzimum temperature in seven or eight hours. The maxi-
mum temperature of the chamber was 34.56°C. and the maximum temperature of
the rice on shelf No. 5, the middle shelf, was 29.5°C. After 24 hours, the chamber
was opened and it was observed that the temperature of the chamber decreased
to 12.3°C. and the temperature of rice to 12.5°C.
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Table 6.
Quality of Rice After Desiccation.
At the After the desiceation
Data ¢ 7

beginning| gheif 1 | Shelf 3 | Shelt 5 | Shelt 7 | Sheli9 | Average
Moisture of rice - - - (%) 15.5 13.5 13.4 13.8 13.7 14.1 13.7
Cracked rice « + - .+ . (%) 36.6 40.2 37.3 | 345 (?) 379 +36.9 38.1%
Volume-weight - (g./ %I.)| 2145 | 2165 | 2164 | 2159 | 2159 | 2157 | 216.1

* Shelf 5 omitted.

The moisture content of the rice decreased from 15.5 per cent to 13.7 per cent,
thus decreasing 1.8 per cent. The amount of cracked kernels increased only
1.5 per cent. The volume-weight of rice increased a little. The total volume of
rice decreased 4.1 per cent and the total weight, 2.6 per cent. In general, the
results show that the desiccation of rice was conducted under good conditions.

Experiment B.
1. Materials and Methods :
The materials and the methods are the same as in Experiment A. The dry-
ing was conducted on February 17 and 18, 1937.

2. Results ;
The results are given in Table 7 and 8.
Table 7.

Temperature and Humidity in the Chamber as well as Temperature
of the Hulled Rice.

Tempera- Temperature of rice
Data ture in thel Humidity | ghclf | Shelf [ Shelf [ Shel | Shelf
1 3 5 9 9

RO % R R e TR T

At the beginning + - « « » « + - . 5 69 65| 65| 65| 65| 65
Maximum temperature and mini-| g5, 38 310 | 305| 305 | 315 305

mum humidity during desiccation

At the end (after 24 hours) - « - - 14.0 52 1401 140 | 140 { 14.0| 130

After 9 hours the temperature of the chamber reached 35.5°C. and the tem-
perature of rice (on shelf No. 5), 30.5°C., the humidity in the chamber being 38 per
cent. As a result of the desiceation, the total weight of rice decreased 2.9 per cent
and the total volume, 4.7 per cent. The moisture content decreased from 15.6 per
cent to 13 per cent, namely 2.5 per cent. The increase in the number of cracked
kernels is relatively slight, namely only 1.9 per cent. The volume-weight in-
creased more or less. The quality of rice was very good. The desiccation experi-

ment was successful.
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Table 8.
Quality of Rice After Desiccation.
poun At ihe After the desicecation
beginning| g 111 | Sheli5 | Sheli® | Average
Moisture content + + + - - (%) 155 125 13.1 135 13.0
Cracked rice + + « « « + (%) 33.0 35.0 36.1 33.7 349
Volume weight - - - (z./ ¥1L.) 215.0 216.9 217.0 216.0 216.6

V. Discussion.

In order to study the removal of moisture from the hulled rice by a heating
apparatus, the authors carried out six experiments in 1935, seven experiments in
1936 and eight experiments in 1937 and reached the conclusion that hulled rice
can be satisfactorily desiccated with heated air without any distinet damage, if
the temperature is not high, the optimum temperature, of course, being different
with different desiccating methods and materials. Next, desiccation by heated
air shall be discussed further.

1. Removal of the Moisture by a Drying Mackine.

The most important problem connected with the desiccation of rice by heated
air is the temperature of the air current in the apparatus as well as the tempera-
ture of the rice itself. The efficiency of desiccation must be high, but the qualities
of rice must not be damaged.

The desiccation of hulled rice occurs only in the case of redrying (secondary
drying) of the underdried rice. The moisture content of hulled rice is generally,
therefore, not as large as in the case of unhulled rice. The hulled rice employed
in the above described experiments had ca. 16—16 per cent of moisture.

After repeated experiments in 1936 and 1936, it was found that, if the dryer
“ Kanaoka Drying Machine ” is employed, ke temperature of the air current blown
into the dryer should be 35°C. al the beginning ; afterwards it should be decreased to
25°C., with the temperature of the rice 22—23°C., TUsing this method, the moisture
content of hulled rice with an original moisture content of 15 per cent, will be
decreased about 2 per cent, when it is dried for 6—7 hours. If the moisture
content is higher than 15 per cent, the rice must be dried for a longer period.
At this temperature the germination power is retained in a perfect condition.

In the repeated experiments with the drying machine it was found that,
when the hulled rice was mixed with chaff in the proportion of 2:1, the rice was
dried more effectively, the friction was less, and the colour and the luster of
kernels were good. 7 is therefore justifiable to recommend the mixing of chaff with
hulled rice, when drying is done by a machine.



44 M. Konpo, R. Taganasur, Y. TErRAsARA and S. IssHIki:

In the case of a drying machine, the cereals rotate continuously in the appa-
ratus. The movement of the grains causes, however, friction of the kernels with
the sides of the machine and in consequence the grains become less lusterous.
The results are unprofitable. [ is, therefore, advisable to allow the rice kernels to
remain undisturbed excepl for rolating them slowly for periods of I—2 minutes once
every 30 minules in order lo minimize the effect of fricton.

The rice, which was desiccated under the above described conditions, was of
very good quality. The amount of cracked kernels increased only a little, the
number of broken kernels did not increase at all, the colour remained unaltered
and the taste of the polished boiled rice was good. The moisture content of rice
was decreased 2 per cent during the process, decreasing from 15 per cent to
13 per cent during the period of drying of 6—7 hours.

2. Removal of Moisture by the Drying Chamber.

In the experiments of 1937, the drying chamber was studied, and after
repeated-experiments, it was determined that tke permissable maximum temperature
of the air in the chamber was 35°C. and the temperature of the rice, 30°C. The
temperature in the chamber was, of course, low at the beginning but gradually
rose and after seven hours, it reached the maximum and afterwards decreased. If
the temperature rose to 40°C., it was too high. The temperature of rice rose more
slowly than the air temperature and it reached the maximum one hour later.
When the temperature of rice went over 35°C,, it was too high. The efficiency of
desiccation by the method of the drying chamber is about 1/3 that by the drying
machine, but when the rice is dried 24 hours in the chamber, then the desiccation
is more effective than the drying machine employed for a period of 6—7 hours.

The hulled rice desiccated under the above conditions had a good quality.
During 24 hours the moisture content of rice was decreased 2.4 per cent, decreas-
ing from 16 per cent to 13.6 per cent. The number of cracked kernels increased
only 3 per cent. The volume-weight increased a little, the colour changed slight-
ly, yet was still very good. The germinating power remained in a perfect
condition.

In comparing the methods of desiccation by the drying chamber with the
drying machine, we find the cost of the former is much smaller than the latter
and that the former method is more applicable to the small farmers. The drying
machine is more applicable to a landlord, because its desiccation efficieney is
large.

3 Application of Drying of Hulled Rice.

In general, the rice must be dried thoroughly before hulling. The removal
of moisture from hulled rice is much more difficult than the drying of unhulled
rice. The more moisture is removed from rice, the more the quantity of rice is
decreased. Moreover, the cost of desiccation is great. Hulled rice with an ex-
cessive amount of moisture must, therefore, be consumed before summer. But if
the hulled rice must be stored for a long time, it must be redried. In such a case

(&
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the methods of drying by heated air can be applied in the removal of the moisture

from hulled rice. Generally, the redrying of the rice must be carried out in
winter.

IV. Summary.

1) In case there is need of storing underdried hulled rice in a great quantites
it should be redried by heated air. The authors conducted 21 experiments in
1935—1937 on the suitability of removing moisture from hulled rice by heated
air, and attempted to find the most suited process for desiccation.

2) By the employment of a drying machine, namely “ Kanaoka Drying Machine ”,
it was found that, in order to dry hulled rice having a moisture content of 15—
16 per cent, the following conditions are desired :—

Temperature of heated air . . . . .. At the beginning, 35°C., at the end 25°C.
Temperatureof rice . . . . ...... 22—23°C.
Rotation of rice in the chamber . . . A period of 1—2 minutes once every half

to one hour.
Rice mixed with chaff in the proportion of 2: 1 in volume.

3) If the hulled rice is dried under the above mentioned conditions for a period
of 6—7 hours, the moisture content decreases 0.3—0.4 per cent per hour and the
general quality of the rice is very good. The desiccation is successful.

4) In the case of a drying chamber heated with “ Rentan ”-coal, it was found
that hulled rice having a moisture content of 16 per cent had its moisture
content decreased 2.4 per cent during a 24-hour period and that the general

quality of the rice is very good, if the rice is dried under the following con-
ditions :—

Maximum temperature in the room. . . ... ... °C.
Maximum temperature in the rice «..... ... 30°C.
Rice kernels spread on the many shelves in thin layers.
Ventilation and circulation of heated air good.

5) In comparing the drying chamber with the drying machine, the efficiency of
the former in the removal of moisture is only 1/3 of the latter, but the operation
of former costs less, it is more convenient, and is more suited for a small farmer
than the latter. In order to dry rice in great quantities, as in the case of a
landlord, the drying machine should be employed.
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PLATE 1

“ Kanaoka Heat Drying Machine ” employed in
the Experiments,




PLATE 1IIL

Drying Chamber employed in the Experiments.

Interior of the chamber :(—

Right and left side walls « - « « . . . 9 shelves each.
On the bottom - « « + - « heater of “ Rentan “-coal.




