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Fig. 7. Relation of Muisture Content and Shrinkage of ““ Hinoki’ Wood to the Climatic Factors.
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Relation of Moisture Content and Shrinkage of ‘‘Hinoki” Wood to the Climatic Factors.
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RESULTS OF STUDY ABOUT THE QUALITIES OF THE
TIMBER OF THE PRINCIPAL SPECIES PRODUCED
IN THE IMPERIAL FOREST OF " KIS0.”

Ol T
ToicHr Mi1vosHI,

The Imperial Forest of ‘‘ KISO' which is under the jurisdiction of
the Bureau of Imperial Forests and Estates is situated in the central region
of Japan, and though its area does not exceed 150,000 Cho (1. Cho=2.45
Acres), that is, about 10% of the total area of the Imperial Estates, yet
“ Hinoki” (Chamaecyparis obtusa, S. et Z.) produced in the forest have
widely been known from olden times for the superior qualities and the
abundant quantity.

In olden times, for want means, of transportation the trees felled there
were all brought down to * Nagoya’ by the * Kiso' River, but at present
with the great development of transportation facilities with over 50 miles
of forest raiway, and tracks laid out all over the forest and the other
highly improved land traffic that by water is given up. Thus the timber
produced in the Imperial Forest of ‘‘ Kiso " can now be conveyed more
easily and promptly so as to be supplied to all parts of the country.

Consequently it has become very important to study the qualities of
the principal species of the timber produced in the Imperial Forest of
‘“ Kiso” and to publish its results so as to make it possible to utilize the pro-
per species in proper places. So since 1922, our Forest Experiment Station
has been engaged in the investigation of the qualitics of * Hinoki™ as the
chief subject of the work with the addition of other species as follows :—

1. ‘““Sawara’  Chamaecyparis pisifera, S. et Z.
2. ‘“Asunaro’ Thujopsis dolabrata, S. et Z.

3. ““Koyamaki” Sciadopitys verticillata, S. et Z.
4, *‘Nezuko’®  Thuja Japonica Maxim.
-Sh
6.
&

“Momi” Abies fiirma, S. et Z.
* Tsuga’' Tsuga sieboldii, Carr.
“Tohi” Picea hondoensis, Mayr.
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8. “Nara® Quercus glandulifera, Bl.

9. ‘‘Keyaki” Obelicea serurata, Makino.

10. * Mizume'  Betula carpinifolia, S. et Z.

11. " Honoki”  Magnoliachypoleauca, S. et Z. var. Concolor, Migq.
12. ' Harigiri” Kalopanax ricnifolius, Miq.

Items of study include the test of moisture, strengfh, swelling and

shrinkage, constitution of the timber, etc., and what is here published is
the result of the test made on the moisture.

1. RELATION OF MISTURE CONTENT AND DRYING RATE OF
Woop 10 THE HUMDITY OF THE ATMOSPHERE.

The timber for test as mentioned above was felled in the “ Kiso’ Forest
in the summer of 1922, cut in two meter long logs, each split into four,
and sent to our Forsent Experiment Station. They are stored in the Store-
house of the Station, and in order to ascertain how the moisture would evapo-
rate in course of time, they are examined once a month concerning the weight.
According to the result, it was found that they lost more than half of thier
moisture presenting an air-dried condition after undergoing a drying process
for twenty-one months from June 1922, to March 1924. The progress of
drying up is as shown in the Fig. 3. p. 19. Among the conifers, the
“Hinoki”, “‘Sawara” and “Koyamaki” evaporate the moisture most
quickly at the earliest period. The timbers of the broad-leafed tree were
found to be still decreasing in moisture even after the lapse of 600 days.

It has also been perceived that the evaporation of the moisture in the tim-
ber differs not only in time according to the species of trees, but also the
method of handling, and the climate of localities. In order to see, there-
fore, the percentage of moisture of the timber, it is mecessary to make

a test of the same material of the same species and size by the same
methed.

So again, in 1922, five ‘' Hinoki’ trees were chosen as test materials
in the “ Kiso” Forst and each cut into four test pieces, one metre long
and 5 cm. square. In December of the same year, these test pieces were
distributed five pieces each, to * Kiso”, *‘ Nagoya™, *‘ Morioka” and here.
Those test pieces were regularly weighted on the 16th of each month, so
that the different progress of evaporation of moisture caused by the loeal

43

climate might be observed. The result thereof is shown in the Fig. 5.

Accordin to the result obtained in fourty months from December 1922,
to March 1926, the ‘‘ Hinoki ' timber when it is in the air-dried condition,
contains 15% moisture. Soon after the tree is felled, it rapidly dries up, and
the evaporation of moisture stops after a lapse of about 100 days. Then the
quantity of moisture contained in the timber is affected to a comsiderable
extent by the climatic changes of the localities. Especially the humidity
of the atmosphere has a very great influence on it, and as for the quantity
of evaporation, it is much affected in summer. From these facts, it is seen
that, in the central district of Japan, as shown in the Fig. 6. P. 30.,
the tendency is that the ‘‘ Hinoki" timber is most dries up in April and
increases in moisture in June and October.

The effect that the quantity of moisture contained in the timber gives
to its swelling and shrinkage and other qualities, is very great, and as it
relates not merely to drying up of the timber, the study of it is of special
importance. This is the reason why the writer has adopted an instrument
as shown in Plate 1., and thereby has made investigation abaut the ** Hinoki ™
timber respecting the effect that the climatic difference gives to its swelling and
shrinkage., That measuring instrument is ‘* The Dial Test Indicator *’ made
by Starret Co. U. S. A., and thereby we can see down to 1/100 mm., Part
of the result got in August 1924, is as shown in the Fig. 7. P., and accor-
ding to this results, it greatly depends upon the change of humidity day
by day. Now, the Correlation Coefficient of the swelling and shrinkage
to the relative humidity of Atmosphere is r= +0.80+0.02 and of the mois-
ture content of ‘‘ Hinoki’® Timber to the relative humidity is r=+0.70%
0.01.

Thus it will lead to commit a mistake in not a few cases if the drying
rate and moisture content of the timber are to be determined only by means
of the elapse of time. So, the local climatic condition, especially in con-
nection with humidity, should be taken into consideration. (CONTINUE)
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EXPLANATION.

This report is the result of meteorological observations made at this
Station for the year 1925,

As to the time and method of observation for this station it is sum-
marized as follows :— |

The central standard time of Japanese Empire, i. e. the mean time
for the longitude of 135 east of Greenwich, is used and it is reckoned
to 24 hours from the midnight, omitting the separation of A. P. and
P. M. The times for the routine observations are 10th and 14th.

The earth temperature for the depth of 0.5 meters or more and the
evaporation of water are observed at 10h only. The amount of per-
cipitation is measured at 10h beside the rountine hours.

Beside the direct observations the selfrecording instruments are
equipped for important elements, such ‘as the pressure, temperature,
humidity of air, direction and speed of wind and precipitation.

For the sunshine, Joudan’s recorder is used and for the observation
of the earth temperature, an iron {ube is buried vertically up to the
nominated depth and the thermometer is hanged within it.

As to the statistics, the following are to be remarked :

Air pressure is given by m.m. of the merecury column and it is
reduced only to 0° c¢; the mean is calculated from the four-hourly
readings taken from the records of the selfregister, corected by the in-
strumental errors compared with the direct observations.

Air temperature and Earth temperature are given by the degree of
centigrade and readings below freezing point are given by numbers
subtracted from 100 to avoid (—) sign.

Relative Humidity is expressed by percentage to saturation ; the
mean is also taken from the four-hourly observations.

Tension of Vapour, Precipitation and Evaporation are expressed
by m.m..

The speed of Wind is expressed by meter per second and it is the
mean for 20 minuts before just time. The maximum of the wind velo-
city is taken from the records of the sclfregister. ‘The Direction of

Wind is taken according to the 16 cardinal points and its statistics are
made from the four-hourly readings.
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