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viowyy |[425 F 2 9 = | 257 » = 2 F |33.0
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g x M E R (ke

| mx | wok | koK | WF| B | B Ok | B |# M| B R
8 1| 2081.3| 659.6|146.2 3777.1, 22.6 | 3799.7|1235.5| 5045.2
oy 2| 8014.7| 4741 | — | 3488.8 26.8 | 3515.6| 430.7 | 3946.3
—_ 3 | 2866.9| 375.8| — | 32427 18.0 | 3260.7 | 376.3| 3637.0
uE 4 3016.4 4299 | —— | 3446.3 13.6 3459.9 | 445.5 3905.4

g 5 | 2091.0| 469.8| — | 3460.8 6.8 | 3467.6| 310.9| 3778.5

- 1| 2427.6| 620.7|183.6] 3231.9| 27.0 | 3258.9| 983.7| 4242.6

05 i
2 | 2538.4|° 255.2| — | 2793.6 0.0 | 2793.6| 285.6| 3079.2

B 3 | 2536.0| 208.3|— | 2744.3 0.0 | 2744.3| 388.1| 3132.4

) 4 | 2591.0 1310 — | 2722.0 5.1 2727.1 | 534.2 | 3261.3

= 5 | 2261.2| 317.4| —| 2578.6| 14.4 | 2593.0 | 348.9 | 2941.9

" 1 | 2071.4| 4249|3977 3794.0| 54.3 | 3848.3| 922.0| 4770.3

2 | 2850.0| 400.2 | — | 3250.2 | 47.8 | 3208.0| 224.1| 3522.1

5 3 | 2679.9| 412.2| — | 3092.1 70.7 | 38162.8| 425.8| 3588.6

4 | 2627.7| 389.6|-— | 3017.3  61.6 | 3078.9 | 243.7| 3322.6

& 5  2481.5| 403.0| —- | 2884.5  51.3 | 2935.8| 256.4 | 31922

= 1 1961.9 | 877.3|250.3 3098.5| 53.9 | 3152.4| 814.0| 3966.4

b 2 | 2284.5| 3905|— | 2675.0| 39.1 | 2714.1| 387.1| 3101.2

= 3 | 2084.1| 496.5| — | 2580.6| 27.9 | 2608.5| 405.3| 3013.8

e 4 | 2318.8| 441.3|-— | 2760.1| 31.2 | 2791.3| 355.3| 3146.6

2 5 | 2217.4| 303.5 —-| 2520.9| 13.8 | 2534.7| 336.0 | 2870.7

9 F  NTAEENER (kg)

X | B fE a0 BLpR—TEE oo oA K b & bR | #
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3 | mprstim 146.3 150.6 156.1 1141 | BYYVHE
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& 3016. 4 2591.0 2627.7 2318.8




26

|

v 2800.0 2039.0 2269.2 2051.6:

5 HEEREE 191.0 222.2 212.3 165.8
_ : R N l
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R - etz b
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wapr s R . e SRR e -
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: ( BB, WA 2P T,
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' SE3I r T, ST T % o | s et
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139. 30' 642 | 326 | WA N % 12emfgizB < 109. OOI 600 | 350
141.30 650 (>360 ' 110.00 620 >360
143.30] 680 — |¥#5Kk 111.00, 670 | — | 1K

w12 X B B B MF XK

# 1 | X | 4 W x
= = y ¥ =]
0.00 — | — |EEHHEAR 0.00 10| — |EZRPEBARS
27.30] — — | % ¥15emffizon 3 8.00 435 | — |7l 080% %EAL 5
89.20) 35 26 |fNzErIZpd, BEARILS 9.30) 435 | — |EEREE], DHLBALA
90.000 75| 28 ' 15.30, 410 | — |#brmPmET
91.000 80| 44 18.30| 425 | — ”
99.00 460 | 86 | ${LEAME 32.30 438 98|
116.00| 480 84 |fmzeri %/ LEAL 3 37.30] 455 | 115
126.00| 467 | 92 42.30 513 | 144
136.00, 500 | 115 45.30, 550 | 188
145.000 600°| 215 50.30, 660 | 272
155.000 685 | 319 | #yk 54.10; 697 | 305 |k
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’ e | =l e I ZE ,
LA ﬂt’“ zm) 1 m %gﬁ%{ﬁéé’?%ﬂ% e f
0.00 — | — |EREEIG 0.00 20| — |SERRHEHIA
14.000 310 | 28.8 g1 2By, BhiKEIA 2.00 125 26 g{f;'&tﬁsﬂg%cmoﬁﬁv

151 & 30cm « 5 18cm o fifiit s X
14.40) 420 | 72 | V123, TSI £ 18em 3.00 180 | 50 | Figkit #6emBA% kK 5

fﬁuﬂ
17.000 430 | 85 | bbbt waa ¢ 4.000 212 | 60 [fHgert %4.5cmBi % ik
ELmE T 2%, ﬁ‘fzﬁlﬂm
20.00 405 | 85 |fHzer #1.5cmi L 3 7.000 130! 76 ’2.&5 9cm lll,'achmkﬁS%,
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50.30, 360 | 85 20.00 364 | 84 Jéﬁ’f}g‘ gﬁ%g%mg\%”"fé
- 55.30 370 | 88 21.00 370 | 84 ﬁﬁlé}g}%ﬁ’(%mﬂmﬁfw%’
60.30 350 | 92 33.00 340 | 84 | %O & 5I0.6cmBIL %
65.30 370 | 95 41.00 340 | 86
70.30, 390 | 107 46.00 340 | 90
75.30 405 | 144 ' 51.00 345| 92
80.30 430 | 194 56.00 345 | 96

82.30| 439 | 210 |fmigers % lemp< , KEEkpHAG 61.000 342 | 100
83.00] 460 | 222 |mjE 1 %6x18cmfgic+ 5 | 66.00 352 | 118
87.00| 514 | 258 | jEzers % 1.5cmp< 71.00, 365 | 142 |
88.00| 560 | 279 |z 2R % 76.00 390 | 178
89.00 590 | 330 ;§;§g§gga (18x 18cmfg)| 81.00 412 | 21_0
83.00, 430 | 214 | kKBS, Ss2iEE e
84.00] 435 | 220 | 1AM %7.5emfg i B <
87.00 485 | 248 |fugert %1.5cmp<

88.00 501 | 264 | g1 %9cmfgicf <

89.00 505 | 284 |{fmizkrt %2.5cmp <

|

S8.00 720 | 358 | g1 WO, ik

91.55 720 |>360 | @r1EH
92.00] 480 | — |fEZenEd, WX

kR oW R K M

ok BB s s | omeess | wksm | &
' B o . 4 W 45 i 53 e 4 IH 4y
pk—gmas | 1 23,12 139.30 85.00 14.00 46.00 307.42
2 10.00 26.00 85.00 12.00 54.00 187.00
3 9.36 21.00 71.00 12.00 59.00 ©172.36
4 9.36 23.00 103.00 10.00 64.00 209.36
5 12.36 24.20 86.00 13.00 61.30. 197.26
1 11.45 81.30 52.00 10.00- |  38.00 193.15
oM %
2 12.00 16.00 58.00 10.30 41.30 133.00
3 6.05 27.20 48.00 13.00° 43.00 137.25
4 6.14 17.00 81.00 13.00 © 53.00 170.14
5 8.54 17.30 69.00 9.40 56.20 161.24
e
;o ! 16.27 99.00 56.00 | 37.00 207.27
2 14.00 24,20 66.00 48.00 152.20
3 7.55 18.30 64.00 48.00 138.25
4 11.22 9.30° . 44,40 ‘ 54,20 119.52
5 8.56 10.50 45.00 55.00 119.46
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17.05

. 1 13.30 29.30 53.00 9.25 122.30
i : ) ) ’
& 2| o 7.47 12.00 58.55 7.41 28.30 114.53
3 5.52 20.00 69.00 11.40 37.35 144.07
4 12.19 21.00 62.00 10.00 24.00 129,19
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3 2.58 6.29 25.36 59,00 94.03
4 2.37 6.45 32.47 64.00 106.09
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oo o |1 _ 29.06 19.11 38.00 86.17
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3 2.13 9.36 21.52 43.00 76.41
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Y — . 1 )
g om |1 26.03 16.19 37.00 79.22
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2 680 352 1123.00] 670 | >360 | 84.30; 650 319 | 90.20] 680 360 | 77.00
3 640 340 |104.00] 720 | >360 | 86.20 650 290 | 82.30] 750 | >360 | 99.10
4 664 360 |136.00; 670 | >360 [110.00, 697 305 |53.100 720 | . 358 | 94.00
5 660 360 |123.20] 756 | >360 | 98.40| 665 304 | 55.20] 740 | >360 | 87.20
o517 F KA BB R UK KR
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1 3081.5 17.6 2880.0 12.9 2086.5 26.1 8575.0 30.2
2 3458.5 13.5 2312.0 80 1151.0 3.0 3191.0 27.8
3 3316.5 26.8 0.0 13.7 1973.5 18.7 629.0 16.0
4 1834.0 37.2 655.5 13.1 1673.5 12.8 2396.5 12.7
5 2440.5 17.6 0.0 10.4 1427.0 10.6 1665.5 12.4
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&1 1]192.4 —293.3] 26.3 511.0] 93.5 €04.5 3.1 607.9: 17.14) 16.00 12.05
Wi 2]|593.6f —| —— 27.6/621.2] 58.5 679.7] 4.1 683.8| 20.61} 19.48 17.33
— | 31349.7 211.5| ——| 29.9 591.1] 39.9| 631.0; 2.4 633.4' 20.62| 19.46 17.42
wi| 4|610.4 —— ——| 39.6/650.0, 58.4/ 708.4| 2.2 710.6 21.55| 20.56 18.20
| 5| — ——|539.8 37.2 577.0 56.5/ 633.5/ 0.0 633.5 19.29 18.31 16.77
¥e| 1| —- 333.0/ 218.7| 36.2 487.9 90.9 578.8 10.7| 589.5/ 20.10; 17.91 13.89
21492.9 ——| -—— 386.1{529.00 44.5 573.5 0.0| 573.5/ 20.84| 20.53 18.62
31254.6 175.1 —— 30.2 459.9] 42.4 502.3] 0.0 502.3/ 18.13] 18.33 16.04
4| 483.2 —| ——| 53.8 537.0, 29.4 566.4; 0.0| 566.4| 20.73] 20.81 17.37
ar 5| — ——-401.0 42.8I 443.8 25.7| 469.5] 2.9 472.4 19.63| 18.25 16.06
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Résumé

To find principles of improvement of earthén kiln, comparative expei‘iments
by four kilns in making of charcoal were carried out, i. e, by “Nooringama
No. 17, “Tokitagama” , “Ooishigama” and “Miura’s standard kiln”.

Results were as following:

(1) In building of kilns, “Miura’s standard kiln” was the most easy and
other three kilns were more complex in order as “Tokitagama”, “Nooringama
No. 1”7 and “Ooishigama”.

(2) To produce charcoal the longest time was necessary for “Nooringama
No. 1”, and it became gradually shorter in order as for “Tokitagama”, “Mi
-ura’s standard kiln” and “QOoishigama”.

(3) The operation of making of charcoal was so simple by “Ooishigama”
that the hardening of charcoal was not artificial, but spontaneous. In the case
of other kilns the operation was complex alike. '

(4) Except the efficiency of production, relative yield of charcoal” (yield
of charcoal /average carbonizability of materials by sample) test expresses

" exactly the ability of kiln in the point of view of the yield of charcoal. Accord-

ing to this index, “Tokitagama” and “Noorigama No. 1” have the highest results
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and almost no- difference between them. Next comes “Miura’s standard kiln”
and ‘at the last "Ooishigama” .

(5) In the shrinking by sample test, at the longitude, circumference and
volume, “Nooringama No. 1” is the largest, next “Tokitagama” and “Miura’s
standard kiln”, and “Ooishigama” is the smallest.

(6) In the hardness, the charcoal of Quercus serrata Tuune. and other
Quercus species by “Miura’s standard kiln” is the highest and these by “Noo-
ringama No. 1” and by “Tokitagama” succeed the former. The one by “Ooishi-
gama” is so far lower than those by other kilns.

The charcoal of Cornus Kouéa Bugre. and Fraxinus japonica B[ by “Ooishi-
gama” is also similarily the Iowest.b

(7) In the volumetric gravity of charcoal the enormous difference among
kilns was not found, but the inclination of difference was the same as in the
hardness.

(8) If the state of carbonization of materials on every situation in the kiln
was inferred from the characters of charcoal, in all other kilns except “Ooishi-
gama”, the carbonization might be more smooth at the rear part of kiln than
‘at the front part, but the difference was not so obvious.

In comparison between upper part and lower part of kiln, in the lower, the
more rapid carbonization took place and this fact was common in all the kilns.
In the “Miura’s standard kiln” énd “Nooringama No. 1”, effect of rapid corbo-
‘nization of the_ wood, close to the bottom of carbonizing place was relatively
small, but in “Tokitagama” it was particularly remarkable, and in “Qoishi-
gama”, the strong inclination of rapid carbonization was observed universally
in the whole situation of the kiln. |

(9) By the éonsideration -of mentioned results, it can be concluded that
“Nooringama No .i” and “Tokitagama” are excellent.

(10) There are many respects to be researched on the construction of kiln.
For example, whether such a construction of fire p‘lace as of “Nooringama No. 1”

~and “Ooishigama” in which the barrier is made at the front of the carbonizing
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place to avoid the burning out of wood, is good or not? In fact, the effect of
such a construction is questionable by comparison with results of other two
kilns. It seemed that equippment to provide the air of “Nooringama No. 1”
vainly makes the construction and the operation troublesome and, otherwise,
digging down at the bottom of fire place and the appropriate operation as in
“Tokitagama” give the same effect as that of the former. Though the successful
smoke-canal to be set inside the kiln is a characteristics of “Tokitagama”,
obviously, effective sucking of smoke is also possible by setting of smoke-canal
outside the kiln as in the case of “Nooringama No. 1”7.

It is necessary to promote the drafting of smoke and to control it. the
regulation of drafting of smoke by the construction as in “Qoishigama” to
avoid the troubleness to control the drafting brought commonly bad results.

(11) As the conclusion, it is assumed that, by usnal kilns, some improve-
ments of equipments to draft the smoke and the air, and to heat the wood

give the similar good results as by “Nooringama No. 1” and “Tokitagama”.



