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A’Ndw’Design　for　an　X－RaY　Tube

By

Usdburo　Yoshida　and　Hideo　Tanaka

（R．eceis，ed　20・　April　i934）

Abs亡ract

A　nesv　gype　of　X－ray　tube　with　double　targets　is　described．

　　　　The　X－ray　tube　whose　con．struction　is　described　be16xv　is　ini’tla113r

’cleSigned’for’the’　’purpose　of　tal〈irig　stereoscopic　inicro－radidgraphs；

’bLit　it’inay　be　used　alSo　for　XL－ray　spectroscopy　and　crystal’　aiialysi’si．

The　tube’is　a・　gas－ion　tYpe，　consisting　essentially　of　’tWo’　electfodes

stariding　i’n’　the’　tttb’e　at　a　certain　dlstance　apart　and　oppbsit’e　ecach

otheri　’Each・of’these・two　electrodes　serves　alternately　as　the　qd”　thQ．　de

and　thd’”target’when　tlie　curre　nt　is　passed　through　them　frbrd”a

trariS£6tmey　Which　is　earthed　at　i．ts　middle；　and　thus　its’　fundt｛on　is’like

・that　of　a dozible　target　tube．

鞠メ

　　　　［1］he，・．construction　of　tlie　tube　is　shown　schematlcally　in　Fig．　i．

k．i，．　this　figure　Ri　and　1？2，　two　alvtniinium　rods，　are　the　two　electrodqs

desqrib．　ed　above．・．At　the　ends　of　these　two　electrodes　are　respectively

qtt，ached．，rigidly．txvo．　plates　of　any　metal　that　is　s　uitable　．　for　・target＄，

such　as　molybdenum　or　tungsten．　The　faces　of　tl｝e　targets，Fi　ic　nd

・．1？“．．afe　m．ade．．plane　and，parallel　in　the　preseRt　case，．but　they　inay　be

．maCle．．，sli5．htli　，　coficave　whenever　we　want．　Three　metal　partS　A；．，Bi

and　B2　are　connectec！　／by　two　glass・tLibes　Gi　and　（r一，）　Of　ptOper　size．
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Bi　and　B2，　hollow　doubie　walledl　bra＄s　cy12nders，　serve　as　water

rescrvokrs　to　cool　the　sea正illg　wax　joi13亡s　around　the　reservoirs，　which

Ere　necessary　to　mal〈e　air　tight，　ic　nd　etlso　the　electrocles　Ri　and　．Z？2，

which　are　fitted　tig”ht　to　pass　through　the　cylinct．ers　．．of　the　reservoirs．

Another　metal　part　A　is　so’　constructed　that　it”ls　’a　hollow　double

wallecl　brass　cylincler　except　at　its　lower　side，　where　．two　ciltzniiniuni

xvinclows　are　providecl　to　let　the　X・一rays　starting’　at　the　ta．rgets．u7；ri

ancl　一F2　emerge．　By　the　aicl　o£　two　side　tubes，　not　sliown　in　the

fitt’uire，　running　water　is　macle　to　pass　through　the　1iollo“r　space　of

the　double　walled　brass　cylindb．r　；　this　serves　to　co61　the　whole　of　A，

ancl　the　se．aling　xxrax　joints　cementing　the　．o．，lass　tubes　Gi　and　（一rrL，　to

this　metal　part．　Another　siC！e　・tube　．1？，　for　evacuation，　is　brought　out

from　tlie　i，nner　discharg’e　space　to　the　outside　by　pieircing．’　thrc　upgh

the　hollow　double　wallecl　cylinder，　as　is　shown　in　the　fi．crure．

　　　　The　two　water　reservoirs　Bi　ancl　B2，　xvhich　are　electrically　con－

nected　to　the　two　electrodes　ノ！）1　atTid！～2　resp♀cti’yely，．．昂re，　insulated，

ancl　the　central　metal　part　A　is　connecteCI　to　tlie　earth．　X｝KThen　一two

terminals　bf　a　eentrally　earthecl　transformer　are　comiected　to　．　Bi　ancl

B，，　respectivdly，　tlie　X－ray＄　issue・from　the　two　ear．cr．．　ets’一17i．　cpuncl．．1；：“，，

with　pyoper　evcacLiation．　Tkis　tube　can　also　be　inacle　to　function　witl｝

a　tran＄former　earthed　at　one　o£　its　terminals，　by　simply　conn’e．　ctin．g．’

this　earthed　terminal　of・・　the　transform’er　to　the　earthecl　metal　part　A

and　to　either　one　o£　the　xvater　reservoirs　Z？i　BL）　at　・the　same　一time．

IBut　in’ 狽?ｉｓ　case　the　X－rays　are　g’enerated　only　at　the　eFirtheCl’　target．

　　　　As　this　一X－ray　tube　has　two　separate　taygets，　it　can　act　for　two

ordinary　tubes　having一　a　single　target．　Though　only　one　paiy　of　windows

is　shown　ip　the　figure，　another　pair　may　be　easily　pyepared　at　the

opposite　side，　by　a　simpie　reconstruction　of　the　metal　part　ri．　Thus

at　least　four　clifferent　experiments　can　be　do．　ne　at　the”same．　time　with

one　tube．．　Another　n3erit　of　this　tube　is　that　it　ctoes’not．　need　any

rectification　of　the　electric　current，　thus　obviating　expensive　accessories

and　in　some　cases　much　trouble．

　　　．The　X－ray’tube・described’　ab6ve’is　initially　designec！　to　be　usecl

in　stereoscopic　micro－radiography　cis　was　stated　before．　’　The　X－rayS

starting’　at　two　separate　targets　lll“mlnate　the　speciiir｝en　to　be　6xahiined

£rom　clififerent　dire¢tibns’　as　is　esseneial　for　stereoscopic　・fradiography．

　　　　In　conclusidn，　the　writers’　sinc6re　thanl〈s　are　ctue　to’the’　Ilattori

I’”lol〈o　1〈ai　．　for　their　graAt　．　given　to　one　of　the．writers　（Ul’Y．），　Svith

．the　a’ld　of．．whicli，tliis　一ye＄earch　was　’accomplished．




