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　　　　　　　　　　　　　　　　　　　　　　　　　Abstrac士

　　　A　method　of　taking　stereoscopic　micro－radiographs　by　the　aid　of　a　new　X－ray

tttbe　provided　with　two　targets　is　described．

　　　　About　two　years　ago　the　present．wri乏ers，　in　conjunctlon　with

Mr．．H．　Shoji，　devised　a　method　of　obtaining　fine　micro－radiographs．更

The　most　essential　part　in　that　device　was　to　nユake　the　circular　wh｝一

dow　of．　a　metallic　X－ray　tube　very　narrow，　about　o．2mm．　in　diameter，

which　acted　as　a　very　sharp　focus　for．我n　X－ray　tube．　The　main

subsidiary　pr6cautions　to　be　pa圭d　in　that　case　were（1）to　use　fine

grained　photographic　plate；（2）to　avoid　as　far　as　possible　any　vibra－

tiQn　of　the　apParatus；　（3）to　adj　ust　properly　the　voltage　apPlied　to

the　X－ray　tube　according　to　the　specimen　to　be　exami’ned；（4）to　put

the　specimen　as　close　as　possible　to　the　sensitive　film　of　the　photogra－

Ph量。　plate　and　to　separate　these　two　as　far　as　possible　from　the　narrow

window；and　lastly（5）to　inake　the　X－rays　strike　the　photographic

plate　a」s　normally　as　poss1ble。　With　such　precautions　they　succeeded

ill　taking　solne　micro－radiographs　which．could　be　n］agnified　up　to

about　70　times　without　destroying　much　the且neness　of　the　original

plates．

　　　　Rece1ユtly　the　writers2　siicceeded　ln　constructing　an　X－ray　tube

which　has　two　separate　targets　and　is　especia11y　su呈£ed　牽or　taking
　　　　　　　ち
stereoscopic　micro－rad｛ographs．　F｛9．　l　is　a　schematic　representation

．

1。　U．Yoshida，　H：．　Shoji　and　H。　Tanaka：　K二w臨gaku，2，405　（1932＞

2．　U．　Yoshida　and　H．　T．anaka：　These　Meinoirs，　17，　i　87　〈ig34＞
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of　the　X－ray　tube．　The　tube　is　supported　by　two　inst｝lating　ebonite

pillars　Ei　E」　at　both　ends，　and　at　the　micldle　by　a　wooden　case　1’V

whose　heig’ht　ancl　inclination　can　be　adjusted　by　three　screws　providecl

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Fig．　i
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at　．its　base．　1＞ag　aRd　1｝’X．．　are　two　alluminium　windows　for　the　一TXI－rays，

aiid　two　very　ncirrow　circulay　slits　Si　and　’S2　o．3　mm．　in　diaineter　are

providedi’just　benecath　the　wlndows　IVi　and　」’ll，．　These　two　siits　act

for　two　separate　very　sln，　rp　foci　of・　the　X－ray　tube，　and　they　are　made

to　be　slided　along’　the．alluminium　walls　of　the　windows，　so　that　the

optical　ang，le　o£　the　specimen　to’be　examined　against　the　slits　can　be

acljusted　properly．　This　i，　djustinent　is　necessar｝r　to　make　the　stereo－t

scopic　micro－radiographs　stand　out　in　go．　od　relief．　The　X－rays　starting

at　the　separate　targets　7．1　ckncl　T．，，　after　passing　throug’h　the・　slits　Si

ancl　SL，　and’two　openings　at　the　top　of　the　casc．；　」；’171　eriter　the　case

in　which　the　micro－radiograph　is　to　be　taken；　ancl　they　illuniinate　the

＄pecinaen　to　be　exatni．necl　from　two　different　dlrections．

　　　　The　・apparatus　to　obta1n　the　Photographic　impression　of　th’e　＄tereo－

scopic　micro－radiographs　is　also　schematically　represented　ln　the　same

figure．　The　specinien　to　be　examined　S　is　held　tlghtly　between　two

stretched　thin　cellophane　sheets　C，　so　that　its　position　in　space　is
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fixed　firmly　during　the　whole・period　of　its　exposure　to　the　X－rays　；　and

these　cellophane　sheets　are　placecl　above　the　photographic　phc　te　1’・as

close　as　possibie　withot｝t　touching’　it．　The　radiogrckphs　of　the　fine

structure　of　the　specimen，　which　are　obtained　respecti’vely　・by　illunai－

nating　the　specimen　with　the　X－rays　coming　from　sepayate　slits　．SG

and　．S’2，　ihust　be　impressed　on　two　clifferent　portions　of　the　photo－

graphlc　plate．　Thus　tlie　il，luminations　of　the　specimen　from　two　clif－

ferent　clirectict｝s　are　done　separcxtely，　one　after　the　other，　by　screeni．ng

off　the　X一一rays　coming　from　either　one　of　the　slits　Si　and　S2　alter－

nately　with　the　aid　of　the　lead　screen’L．　After　the　first　illumlnation，

the　photographic　plate　．1）　is　clisplaced　・horizoi3taily　by　driving　the　plate

liolder　with　a　screw．　A　lead　cliaphragm　D　having　a　hole　at　its　center

is　set　in　such　a　position　as　shown　in　Fig．　1，　that　it　protects　the　photo－

graphic　plate　from　being　attacked　by　stray　X－rays．・　The　general

aspect　of　the　X－ray　tube　and　the　radiographic　capaera　here　described

is　shown　by　the　photograph　reproducecl　in　Fig’．　i，　IPIate　1　；　the　X一一ray

tube　above　and　the　radiographic　can3era　below，

　　　　XVith　this　apparatus　stereoscop2c　iyiicro－radiographs　of　vavibus

mintzte　specimens　were　tal〈en　by　paying　the　precautions　necessary　to

obtain　a　fine　micro－radiograpl），　c　s　was　stated　before　；　ancl　some　of　them

are　enlarged　and　reproeiuced　in　Plates　1　and　TI．　The　respective　micro－

radiographs　of　the　original　size　are　shown　for　the　sal〈e　of　comparison

at　the　lower　middle　part　o£each　figure．　Fig．2沁Plate　I　is　a．　stereo－

scQpic　micro－racliograph　of　a　dead　insect．　Fig’．　i　in　iPlate　II　is　that

of　the　fossil　ofθ～汐∂z幽ノ・ibza　bu／lo！諺5，　which　is　a　kind　of：Foraininifera．

Fig．2in　the　same　pla‘　te　is　tha£of　the　fossil　ofノ｛’edtobo／lvthia／fb／oz♂s，

which　is　also　a　k’ind　of　．｝’H’orarni．nifei“a．

　　　　］Previous　to　the　xvriters，　］P．　Gob．yt　triecl　to　obtain　stereoscopic　micro－

radiographs　by　mei，　ns　of　an　ordlnary　sharp　focus　X－ray　tube，　having

the　usual　single　tar．cret．　1’le　placed　the　specimen　to　be　ecxamined　on

a　stretched　thin　collodion　ribbon，　and　obtained　two　inicro－radiog’raphs

of　the　specimeR　iiluminated　froin　txvo　clifferent　directions　by　s11ghtly

chaBging’　the　iRclination　of　the　collodion　ribbon　and　consequently　of

the　specimen　in　reference　to　the　direction　of　the　illuminating’　X－rays，

instead　of　using　two　separate　sources　of　the　X－rays．　N’owever　the

process　to　chaRge　the　incllnation　of　the　specimen　itself　is　not　desirable

in　the　present　case，　where　two　finest　micro－radiographs　which　have

　　　I．　1）．　Goby：　C．　R．，　180，　735　（19：S）　’　’
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a　certain　close　correspondency　to　each　other　are　wanted．　iFurther，

the　mi6rb－radidg｛’aphs・are　much’clea，ret　in’　the　presen£　experiment

because　very　narroxV　slits　were　usecl’　as　the　sources　of　the　X－rays，

than　tho＄e　of　Goby’s　expetinGent　carried・out　with　an　ordinary　sharp

focus　tube．

　　　　In　con¢1usion，　the　writers，　sincere　thanlくs．are　due　t（）the　Hattori

H・k・K・i．S・’・th・1・g・a・1t　g｛・e・t・．・・e．・f　thg’writ・t・（U・Y・）f・・

carry量llg　out　this　research．　Th6　writers　als6　wish　t6　express　their

hearty　thanks　to　Professor　J．・Makiyama　of　the　Geological　De画r毛ment

for　lending　t玉ユem　Some　pfecio・tls　specimens　of　fos忌il　F6raminifera　for

　　　　　コ　　　　　　　　　　　　　　　　　　　　　　　サ

experlnユenta毛10n．
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Plate　1

Fig’．　i
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Plate　II

Fig．　i
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