S5 — MERBRIZ B B AMEA DK & & OEAL

AbHEM 1 %R HE 5k K B=
(FEFI344£ 6 A 2 HZHED)

Tsuneo Kisuima and Sydzo HayvasHr : Dimensional Variation of Wood Sec-
tions Caused in the Process of Making Slides.
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Table 1. Characters of softwood materials.

Species Specific gravity Avarage annual Proportion of Moisture content in
P in air dry 1 ring width (mm) | summer wood (%) air dry (%)
Hinoki 0.48 2.47 18.6 18.2
Sugi 0.34 2.55 24.4 17.6
Kuromatsu | 0.54 1.78 29.4 18.4
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Table 2. Characters of hardwood materials.

" ‘Species - Specific. gravity in air dry Avarage annual ring width (mm)
, , S ‘
Ring porous Wood . 0.68 2.83
- Non ring porous wood 0.70 2.72

0)%\7“?v ‘?bi‘bll o x-wrea w2 THIEL (Table 2)
E - B Vil &

A. KAZLs5— b OLER (permanent preparation)
 Twy rhberva v hED, TREKATL AT — MCT 5 BRIROM S, 181E 45
HEDOFHEC LY, LTOHEERECEWT, 7wy 7icik~Af 79w A—5— (screw micro-
meter);, e sa S C Ik FEIRBE S (screw comperator)—— /IH Ak @3t 1/100mm
R AW, EEFAEERFAORES ZHEL, T, 2ORAOKE S (KE) 2

L UCRER AL ks

: (1)> ;'i?k v(s'oaking) T ey Ik 24hr 7J\LJF‘ WCRE L 1o

(2) &# (boiling) é&ﬁé7n/&b%ﬁ%%bif%%btotfb$%%fﬁ%®
B A $HEERI C 2hr JR3ERIM T 3hr & — Lk,

COBRETRT =y 2 2E0KRIBICET 5B DAV, £ 2 v vEYD L ARET b
BEEH LR mm OES FCOFTL, BAREE S SH D,
(® It (softening) RIAL 7wy 7&K L LZMEEIC AR, < OFHM flxEH E
2 CILE—145°C, 3.3kg/cm® BE—L T, 7 vy 7OEILEZ XDk, T ORI
-8 Tﬁﬁ’t 30min KA T 60min & L7z, '
@) —EITE (reservmg) LS 7wy 703— r[,x?J\EEL“C5O/I=f‘11/ - /’1!/:! »—JM:FWC
%@Lf@#@&wﬁx,%@%%(a)la,(b)wa (c¢) 20H @ 3 BRI
THIREL 72, ~ ,
(5) {:]J}#{’Fﬁjt (sectioning) 7w t~—=2 (Jung o sliding microtome % v,
A7 HBAES T vy 7 OREN LEERFRICHED T, x-€ 27> 2 /@Jf“zﬁjﬁloto @]
M A K E D 7o

6) —HBEATEE wDWOt«y/a/mm%ufﬁﬁ?é@mfwﬁm$m%zto

(7) #f8 (staining) 2>z 1%0>7 5= AIKEEIRC Smin FetafBKikE L 72,
mm(®mmum@ %éﬁé®%&/a/@%A®Em<i?%/7n:~wm§
z’i%b,

,(9) ?“”l/\“CI:]L {959% 7 = —}LVCJ@L,

v'm 3BK%A7»:~A%WT, : : : :

(1) ﬁﬁW%/n~»-f»:~w(%/u—»1,mm7»:~w3®ﬁmm)m§F
S e .

a2 - Fk (clarlfymg) BKLIze 72 a v REBICF > v = LITEBEL THRIEY I D,




BB b T v — MEBGBRIC BT 2 AM YR 0k E X%k

BisK, FELO)~0120 &R 81 5 BERMICOWTE Imin & dmin © 2EHICK
BILTHE, EHTHOk,
BEHANE lmin FOTHESEMIND,
19 WA (mounting) Fibxkbokvrra ik, R7AFS 7thCH§f§=ﬁb HF
NAY LDF v~ VFRER L, A= 7 ZA%hid T,
9 EF (fixing) ﬁ<1@k7v»7—bm5wc@MQ%KZEﬁKﬂf,-tﬁya
> DEERII DI,
19 .t (finishing) HEHALBROH LA 7L %5 — FRAELERL T RET &,
- CORMPL ISR, TvT - PIEABH, EECEL, —ORFECILBDRBERLS
FhED, Ay ARTRBET 5 REOR AL ETHHETH 5,
e BRI ERERSE»DBRE LT lhr 030 TH 5,

B. BB L/S5— MO (temporary preparation)

ﬁx7VA7—erﬁ%%MK#§n&mau,Ek&)ﬂJ/THAL*M%/VA7
~ P2 VBN S DS, TR L7 — MERBRICOW T RRICHEL .
1)~6) EFAA 7T v N7 — FOERKICE U,

HA=fE KPCEEA DI 7o s v AT A F 77 A RICEBIL, E#7 ) € ) o °Hf
AL, 1K, 2H, 5H, 10H, 15H, 20H, 250, 30H&OAY S 2HELL,

X R B R & EBR
A. AT L5—MMERBRICHT BYAOKE EOZ(L (Fig. 1)

COBRBIERWTE sy a RGOS E COHEMERER T vy 7OKEXITH B,
¥ oK - BALERE T O)~1) D & Ex

6F e R CBENWT, —xtrvarOREILH
- P B C L ICEBEMI AR S D,
S ',.;3:11::12:::.:‘3:-.::::2‘-::::2:::.—:f ‘ COHED D, AFAFSF ARy
> i . g - ! ANl
§2f””\*w L % /a/%@ﬁb,ﬁﬁﬁ%@ﬂ?DHL
T 7 N * oaia HOTEBEORErHEIS 1B T Lick
(2% |
- HDT, HEEEEL
T 5 5 % S THETSEELRT Fig 1 cko
Process ( finished ) No. T:iﬂ@jig‘é@%'ﬂi?ﬁé <, 7 ay
-2 7% E TEKO, EH@ L oTHL L
f A — e Sugi

Mlcx T CrRBEbL M KRE & (EF
Fi‘g. 1. Dimensional variation of softwood B ac/ar = ZN?) bféEL’VC woe SbIC
materials in permanent slide making. BRIL@UEE T2 E, 7wy 2R

(Each point at the processes (1)~(5) show MERFENCUHE, BRI gL <Bg
the average of four blocks and at after 7 N
process (6) shows the average of twenty FRRESRD

sections measured.) DR EF M I MCINTOSH

X = = Koromatsu

— 37 —



HE W T vt 5 — MERGBRC ST B AMYIF OK & S 0%k

(1957)v, Humwmy’%@m5$ EH R < BEROEFEACE S0 LBbh s,
FHHEOERSFLMEC X o CHIDEE Nﬂm%%%mﬂkmm%b&?,7uy7®k
FILRROBEBORDORENTE D, ’
ﬁ<7w3~w¢u®~%%ﬁ@K%VTH@ﬁ®§ (@)la,uﬂﬂm,(c)%
H)Y whrbbT ey 2OKREIZIEAEEDLR,
kz 6@7U/?ﬂ%hﬂza/%@DWOTA¢K%§®T%%K%@ﬂ&/a/ﬁ%é
U EBEFEICUE, BERF RS %,
uhmmm RBEROEEWER R EZ bR B LI, BIEIF 4 7 OEfTLEFRTH 5 T &,
BXos ynr~bm7u,7%%%?5%,%@T#ﬂ%%ﬁﬁﬁm%&oﬁ%tmmi#
HTRFOTLOFRCERFbhscticdb b0 Bbhs,
' %tbynVV@amx%,t/#aﬁkb,%ﬁﬁﬁméﬁ&&@%bfmﬁmiimﬁ
Z5Ho : ,
Lﬂm«&/a/mbﬁbméOf,m%ﬁ%%®@ﬁbﬁk%@t7/a/% TR Lo
BEEE D L bIT, HEHEOREECK UBEHREL 2T oo Bbh s, HEAT
HIEMHE O« 7 > 2 v AEEICHT 5881 1 ~ 2%y, FERFROMELHRT 5
R TH D, | -
Y5 RO BT, R - BRI L bIcla s b REECEY R .
cha¥ o= (B ST LMEMESO ) 7= L OHEAOHE, L BbN b,
FEIK - BALE)~10BRE AR B ORIEME L RAuE, S8 - RRICE L Wiklig i 3ib v
TWBote 5L L®MM$M¥%ﬁmwdg<%ﬂﬁmmk§<%@%KT&D@%&@%5O
_@ﬁﬁ%%%m@%ﬁ®%%@%&7E?5@@
TR WA, T ofted, %ﬁkﬂﬁkfuﬂﬁim 0
- FEOHBHT LY, mﬁ%@ﬁm;of%m% BICED. 6L
U B eV, RO AR E O B kA sk
rtT iy, HOMELELADELLERDHD S,

=
i

T &R EIESANC B 0 T ER O Sk L B @ ETO

ﬂ@%ﬁwé&o<,ty/a/@k%$®£m#~ Sk g
3 e

B 5B CH Do ‘ _ fﬁ\

BK - BEE)~ BRI S5 B I & < I Of?ﬁm@w@@ TV

I, COHFOLEMEIHERROLEXELT , X

—HDE 7 v v HEOTERL iR Fig. 2 0 2L
ML ThH B, = DA T AT — AR F > 8 —AHT

OBERMELx b min ThHE, £ELLOMICH 4 AW‘MQWL- ~o
— e Syt
‘U"{VCEI Hera /@{ﬁﬁ?\c‘:@lﬁ_@%f’eﬁﬁ AL T X = *Kugomatsu o
W EE T v T - M‘Ffji@ilwmﬁlb 73;‘« 23b¥s%  Fig. 2. Dimensional variation of
A, softwood materials in dehydrat-
" ing and clarifying processes in
L£@%%<mg2>cxﬂm»u@{?/a/k; detait,
LT OYHEDE0~T70% 135 {b19 T bbb o "‘/‘/@’ (Each point shows the average
@@K@Ot%@f K@)~ BRI BT 5 W%@ of ten sections.)



K # BF %k 22 (ME34)

FaA PEIEEC DV, T EHKOTRbBT% T VT — A fi TR - Bl A RLE b
HOTHEEL, BKOTHRbb T LT —LIBEDEE 2 1oNT, L &bERFRICE
A B i liiE T % o . ,
TAT AR EBHKEEDIC 7> 2 v OWKERERT 20 0mEBB/RAEIZNET
H5. BKG~MWBETREr> 2 »ICEHEEFNZKNT AT —VICEBRINSH, ThETT
Rl 7 > a vy REBLWEERBRbR 2 ED I\ o 2 e . (white pine (Pinus stro-
bus) Mcr7 AT —AK L B BEERKDENRD83%)Y . fED THHED AR FELIF T
e, CoTHERETAT L e u—ABREOOEEYRAL TWw I &, T0
SRR ERIT HIBTOT B b D LB S, ¥ R EERGERE RIS T
bé%~%V7w:—w§%@&%%,:CTM@%MK%%LTb§®m,ﬂOT%m@@
DEEIIHEICHERITH %,
%Aﬁ@@*@&mty/a/HW%wﬁﬁ%Léw,~mx74ra7thx#m%n
L ORE SICRIEZEALR T8\ ?&b%m%i0#7vﬂ7—r1@,+¥ﬁﬁ@ﬁ®K?§
BRED T vy 7 (K8 B 5 REICKHLT, EEFRIC 2 ~4.5% OUHE HERFFIC
0.5~1.5%DEELRL TWwb, KL 7T L7 — MEROEP TR, HE& ﬁmm1~2w/
(z a7 ry 7 DIREET), %ﬁﬁﬁw55~6/(«7/a/@h <) OWEERIET
BERPENR D B, ‘ ’

B. BB L/A5— MERBEIC B BPUROXE 0% (Fig. 3)

T uy 7 OIREE f@i%
IDE[LEAKAT LR T —

r*"”"* Agﬁdkalphﬂ F A (Fig. 1) LI
&u-fyﬁw¢m¢mwwbmf B, w72 vkl T
8’ ’ p . . -':',.-0'--...0,....-o------O--j-~-o-.-..o-----o-----o.-...-o * 7}1% 7y ey ek 7\(,7)
§ il 2 ‘ L Th B, 30H oM
“ FEHEANTRBAEARER

015 202 30 oBEERbARG. Tk
' bbb sya kEDED

1 2 3 o Uh Yo 5\ Be~—

PfOCQSS (fl/?lﬁhed) NO _,C BEI']-: ktP Eﬁiﬁ( )l./
. rad. tan. TTIRE, = 6 T»
o e tan H |
Zra - ?m BB 3 2 FEF R DI
X — e fUromatsu a ' ‘

Fie. 3. Dimentional variation of Softwood materials i fEL, BEREROEERE 2,
ig. 3. Dimentional variation of softwood materials in
temporary silde making. TD¥EZ DIRRETHREES 1

(Each point at after process (6) shows the average of %o fEDCERFRE 7 L N7 —
five sections.) b CRETESME R O K E
§K%m<,¥%fﬁ@ﬂﬁ@l&%¥ﬂp&iéﬂ,%ﬁﬁﬁ@@%@B&%5/ﬁﬁTé
TEIBEFEREET S,
() HEMHMICONT

SENCER LRI BOBESMc Wk, Try 22003 FEoRkT L, T



A OB % @B (W3

wy 7, kv ka1, 1 ﬁj‘o z/cﬁ% mnwok, BX c\$A4E(3)B%Faﬁ&f~(60mln)

'futm%ni&fﬁ%ﬁﬁ@i e

BUL D 7,
%%#%m%ﬂﬁ6@a#mﬂﬂ(wﬂﬁ
ZoM) 9FICHT T, KAT VAT~ 1E | AR
BRI EoTFRig 4 cR LR, P ww0WVWw“5f Eww.
RS OB RSHERAIC L T e G S
EMTH A CCRAETILROEECHE - P
CHUCEEW, IR0 B e Ao O |

—
=)
)
-

g%

Swellin

oo LAVURBMOBSIER 2 b UL, B8 Yf ],
DOBFERIFKNC L 5 RS EATOTRE O bTE - i

FWICE Wb, » , 2t o
“Fig. 4 X, Tuy r70EK0, E | S "'\_

25%(2)?& i%ﬂ%gﬁ$ma L . %ﬁ‘(ﬁﬁﬁ]k b 0 1 2 3 4da 4b 4(;"’ 5 K%j\/ff
JEBAMDEIM O11E 2MBICE L T B, |, Frecessfinished) No \\kg

BRI L e ST vy 2 O K 2 e @%ﬁ%ﬁﬂw
$ﬁgﬁ?t#0tk&#tmbh,ﬂﬂﬁ _ o
omEEREESTIE bR LToe e T D, e otk
'k%m@ﬁ@@é%ﬁfo@ﬁ%ﬁfgm " ing.
g ) (Each point shows the grouped average

RIEOBRTRITAHOEGHBC N (eng o0 Joning Dosos wood) ofne
THEEMH RO R B bR 2 : ‘
f7u/7%%%?/a/%@DWOT#B®A*§®£WH,# ZHRNCO VT, JEERIL
Hinz v~ (Fig. 1) I, BAMB AR LSBT W 5 & L BB HETH 5, HS
ﬁmomf%,Am®@%@ﬁ*ﬁﬁ®%ﬂawDMAL#,W%?mﬁ#ﬁﬁ®&m2Pm
LTS,

7% ﬁﬂ®ﬂ%,%ﬁﬁﬂ®%ﬁ# LcBRAMcRE v or, 7170 nﬁﬁ@%@a%
%®%O@%ﬁkwié%@k%?6%mhm
1‘,ﬁ%m%honmx7Vz7—+mkwar#ﬁﬁ@#m,%m@/u/ycmﬁ>mmb
T # ﬁﬁm@1~2wmmb %ﬁfmwm7/ﬁﬁﬁﬁbfm5 LT b,

N
L
> o
|

TR % E

7V»7~r¢&L&rhﬁéﬁﬁ(7u,7~ey/a/)@ﬁ%ﬁ@k%gwfm%ﬁ
CELC, %@%ﬁ%*wﬂn&@w<fﬁéo ~
1. 7u/?mkb1%,%7/a/wkbfé %@A%é@%ﬁ@%%k%<,ﬁb<
bR B ORBEIKEI KO BRI T TH B, . -
2. WOKOBRTW, 78y rE4E ﬁ?m%%ﬁfﬁK%W%?éwﬁbyh?Vayﬁ

’~¥«ﬁmmmmb %ﬁﬁﬁmﬁ%?ém

»&'tt,L@%E&b,«i/a/wmmﬁﬁm%bf&”ﬁ@§héoLMHE%V@,

— 0=



BE B T U5 — MERGBRIC BT B AR T OK X 0B

7 e yHNEGIKEE & MER S T 3 AR IR L TIHEL 2, REOF >

v — VREIC X 5 BLBRICR VT, EERFRCOERFRICHEL SIHEL, BHEERFH R
DUHEDF ik F e Liefs, '

4, BOLHLWAEEREE L TR IOLEIXHELE 7T vy 2 0L, ThbbEREE
LBEFEIC B WL, T TS5 ICRIKIZRE L RIEH L 5 b, BIMNCEBIRL ok,

5. Mk EDKRAAT v AT~ FiDgHEE ﬁﬁ@ﬁ®k%3m,é@®%%7u/y®%ﬂ~
LT, BEEFECIE 2 ~4.5% /& <, FERFRICX0.5~1.6% K&V,

6. fut)yfﬁk?émﬁ7Vﬂ7~PW&ﬁ&K@MAMKD&%#kMQT'@ﬁ
i, FERRFRICIZ3.5~6.5% K& s, & ﬁmmuﬂofzsyuT@W%mmi@,&H
ﬁ@@?ﬁx&@i%é(iOSV)%TLTb%%%%%éo

E?K7v»7—rﬁmﬁﬁkbfm,w&<&%k?3@*k%ﬂﬂ?5%%m%m 7K
G TOMBEA LT 2 2 & nEE LV,

Résumé

For the purpose of improving the ordinary method of making microscope
slides, dimensional variation of wood blocks or sections caused in each process of
the method was, first of all, investigated in this work. , : :

Experimental Materials : Wood species used were mainly the softwoods, i. e.
Hinoki (Chamaecyparis obtusa Sies. et Zucc.), Sugi (Cryptomeria japonica D. DoN)
and Kuromatsu (Pinus Thunbergii Parl.) (Table 1), and some hardwood species
were also used subordinately (Table 2). All the test pieces were measured in
cross-sections of the materials. And the shfinking and swelling rates were cul-
culated on the basis of original air dried dimensions of wood blocks adopted.

Experimental Methods, the Process of making Slides :

A. Permanent Preparation : In block state, (1) Soaking in water, (2) Boiling
in water, (3) Softening in autoclave, (4) Temporary Reserving in alcohol, (5)
Sectioning by microtome, and in section state, (6) Temporary Reserving in water,
(7) Staining, (8)~(11) Dehydrating by 75% to absolute alcohol and xylene-alcohol,
(12) Clarifying by xylene, (13) Mounting on slide-glass, (14) Fixing on it, and
(15) Finishing. '

B. Temporary Preparation : In block state, (1)~(6) similar as the above, and
after that the Mounting in glycerine, i. e. Finishing.

Experimental Results, the Dimensional Variation of Test Pieces :

A. Permenent Preparatidn : Shown in Fig. 1 and Fig. 2, the latter is in.
detail about the dehydrating processes. "

B. Temporary Preparation : Shown in Fig; 3.

And Fig. 4 is of hardwood pieces subordinately investigated. .

-~ In conclusion, the essential points of the results obtained are as follows :
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I. In either block or section, the largest and most severe variations are
always caused by the water absorption and desorption processes of the materials.

2. During the process of water absorption, the wood blocks swell in both
radial and tangenﬁal directions, while the wood sections shrink in radial direction
~but swell in tangential direction. _b ,

3. As to the final process of water desorption of the sections, they does not
‘shrink so ‘much in ‘the so- called dehydratmg processes i.e. soaking in alcohol, but
‘shrmk hardly in the last process of clarifying by xylene. .

4. In spite of the softening by autoclave, the treated blocks show merely
small variations in size beyond expectatmn,— perhaps, because of the almost
enough swelling caused in preceding process.

5. The final dimension of softwood sections in the permanent preparatxons

o are — (2~4 5)9% in radial direction and +(0.5~1.5)9% in tangential direction.

6. Accordmg to the lack of desorption process in the temporary slide- makmg,

-the final dimensions of the sections are +(O 5)~— (1.5)9% in radial direction and
+(3.5~9:5)% in tangential direction. ,

. .In short, for the purpose of controlling the dimensional variation, it is desired
to get rid of the water-treatment in the slide-making proéedure.
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