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1 mechaniom Sor dovk decey is ono of thormal nctivntton. 'A.aligh$ ingreaso

1 .chenge %aa_abﬂerved for the négﬁtive dark dogay errvo under aimilar
© conditions. Sonyinp o gelenium-conted mlato ;n,ethyl olcohol for 36 hours

:hd§=no-annarent effact on tho nvooltLve doceJ eurven, wav lovered the

.é;fbéts may@ therefore, bc»gve to other causas, walanium eg GVDworu%od
n ~onto gi&iﬂi@uo.nt0814 niclel, pgold-rollcd stoel, and govner plates in the |

5 came ovﬁpora&’on ran,  The platon uhéwq& infér}or'prqwartiedﬁie? nooktive
" vhigh id elso the order of &egrouuing thérmaa céndﬁctivféy.
; rootifipy production, and (3) swraying seleniwn nigmonte& yninta. Ehe

'}nelenﬂum etructvre and ﬁurity whon ueea ror (1) ard (2) aro importgnt.

© Tosbes wove thareiore made on vnricun tyueg of wVailablq nelgn, me ARQ

o -
‘)
ot~ -

T aatiﬁfactory, but £urthcr tostn are ¥Yeowiroed; anu 0oL acﬂenﬁum-is-not ';

: s&misfaoxory without o thermal traatment uﬂuarently Dacauso of the presance’:

iy o

;j plnﬁqn will in gonorml dowamd in part on the tyne of impurity contnnt
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in slche (304 to KO ) wao obsaryved for vosdtive dnyk dcany curveu

immediately after a briof oxnosurs of the viate $o Lighte Mo consiptnud

initiu} negatlye notontlal and inczaasod the alowe of the nogative dOQﬂY_

éurvép@ An ottomnt to daulicnxo tho xesultn WAL unnucceunful und‘the

phorga and svporior properties for negatlve charge in tho abovo order,

s

fhroe mothods other than vacuum evanora*ion wore used far applving

geleniun filmn. (1) spraying molton na;OAium, (2) plakon prosoing as in

-

uelenium wan saﬁiafuctory from hateh to batph, DI, nolenium apueuru to bo

of Lroy hewqunal orys
P Indicatiqna ars that thelﬁronartien.of olgbﬁréphokagﬁaphtc
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vhich regvlts '3 a consideradle imriataio_n in tho eunpntity o£ c_harge acconted |
' by the pixa.toe.' L—Tﬂing ARD, .neioniv.m, %he nfi‘ect of binder matorial voo
studied., Ao e.rentlar the binfer has no ai‘foct on tna amctronhotogmphic
' nronartina or ‘che structu,ro \oi‘ the fim. It does nffect the colox of tho

£ilm,. Parlipw—R’é"zyl oand g'licone are _the boot binders that have -’boc;m feund.
' Post hoat tréatmon.t;:yvmn 1m6c1 to dmprave tﬁe aloctronhotosraphic qualitlos
of’ séleﬁiiﬁﬁ-‘-;m-wmaor fimn. Folighineg vag uwood o elininate -'buclcgréund
: on printc from molton nnrnyod nelen;lwn film, at :!:b aid not mduc,u the:
ovorull be.c Mnd. Laonvnr i‘iiqn on prmnad sclomam plmian umaothocl ond
thc swrfoce, Wi felled to aliminat.o back(‘round. z& n%udy of i‘ilm structure
| vorous phctoactivi'by oo indicabed (1) that o fnm with aw srmrnodable
 pmsant of g;roy hew,i[gonal nelanium or chcnicn.ll.f nrccinite,tcd rod nelenium

1 il noy e photoactivc fox olegtrowhotorra *hic wurpope.s,_ and (2) tlm.t

1 erystollinog, O.).?f}ha'-"monﬁ’clihic' and amorshous -selenium gbructiroes supnort

| azhaﬁoa&tivity. ' ,-‘ LT <
A prolim nery thoory roiating oleotrowhotogranhj.c conoit 1v4ty uith + ] i;’é
' L the mclocu’ia.r ﬁtructune orf nemitive i‘ilms 10 eoqwikained. I : .
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Solonium’/n)ignantud pamt i‘ilm word prepcu@d hich varie& in

q 3

bhiéknooe from 0.0004 %o O, 01‘5 mChb 8 ‘E‘ilmg L;z_m: theon 0 00%- &ngh; $htck

W

box;«l“ 1mw bh&l‘ge and shovad .grem;or lighi: nml dmzl" deczxy ragsne "“le‘ébrow

pho{&ogrt\phiq p‘lm;an wore preparod ‘by hob p“amaing nelunium \Jith 1 péx gent. | - - '._ -
"0 10 pir-oent aulphus odditions. Tho aemm--s.ty of tho wlabos apnonrod e

to dOcruaea with tho incroaea\ of eulphure_

Testo for nhotgag%ivity vore mr;e on Sbgs L Sée,, dlamond, nopthaleno |
lonf-ohain poayeffin (linlddwax W-U45), Thoso materdale, which were pelected 1
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on tho basis of thelr fundomentnl chemienl structure, all cshowed phoio=

| activity, Teobs wede inibiated $o detorriine the effects of temporsture
~ troatments (50 t6 70%0.) on the photoactivity of the solonium filme No
% offoet wag noted on & aa*eniumﬁpigmantm& parlon=rezyl film. A cligat

: Jnungo in docoy r~tes vae obsorved on & sulohur»anntnminatod‘film.and 8 hot—-!

Forty-four adGit fonal, materiuln, known ar uuuﬁoctod to be photo= :

":‘aeﬁlvé word tentqd for photoconductivity by,hhe povder mothod.
Cleaning the baso plotes by vonor degrodping with isepropyl alechol |
f before VQﬁuum ovﬁwormtﬂgn of gelonium elim&nutod gnoto on the plate _

“ rooul ting f%om*poor'haaﬁ-claaningg arnl nlotos wero prapared undor

: controllod tarnarature conditicng, The ‘plotos held at the oweot bompern—
{ turoe ‘took on & thioker nolenium fiim for given conditions of firing
j distance and woight of\chargo. Platea mainﬁained nt sr nenr room tenpevar

| ture had & bluiaﬁ cants Only umall chuhmna in alactrioal c\araotorieticn

?*afes propored and abored in total darknosd %efgre teating took

}-*an o 1ow nooitivo charge and had u.low v»lue oi ncuitive reuidudl ohargp._

o

Selenium pIntod prouered on aluminum~ooatn&(ylaaa and on poliuhed

{ braou ghovad A mére homogoneouu and uniform bacbground ‘than that obtained
”r on polishéd ulunxnum platoﬂs An opbical flat wan ubod to. meanure the .

E thiqknoso of the nolanium filmqg-

Tho ush of o grounded anxi¢ia$v olestrode near the nurfaco of a0

-

7-oloctrophotograph&@ ple e;ﬁJ16 to 7/16 ingh) durinv devolopmont of bho

'fimaga, renulﬁed in 1mprovo& continuoue tone and‘better ngclbamont of

: ' : - ' REGIRIOTID. -
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largoe dar.k: areans Imnroved roosults were ,alno obtained on contiz’tv.ibub-;tbxia-

| :,picturoa by flaching {;he plnd;o to a 120-Yine half-tone bYronsparency of
miform dot area (75% Opaquw) 'beforo or after OXpOCUX e 40 tho imogo.

| The vibmiing prqbc ei.oc.ﬁzromgter; was wood to meagure tho msist’ﬁ&ﬁeﬁy
f':oi" eth&i cpl’lulono. Ectaiiu of ’T}'}EB conu?.ruct*on and op@mt’i“oﬁ of the

- vi’bratin@; ;prq'bc oloctromotor are 1nc,1udod in the Anpend.ﬂ,x.:

Koo clirmuouod in t’ho A pmdix aro the methods maerl in tho

’_;‘pronaratian, ebplicntiony and tosting oi’ golendun and phmtoactivo filma,

| cquiphent révicisna in tho vacuwam unit, a yo‘tor_,:auppiy Tor gonaitizing

,eleptroxphotogr'aﬂmc pa.a“oeg,,' and 1light cources fo’r uéo with the vﬂ:bre;ﬁing

. | prove: elecﬁmmeta:@.

FUTURD VORK

Exporingnbal, work fox thy moxt throo. months will concentrate oR

fthe follpwmg uroblemno

L, Standardization of plate taoting wrocodures.r

- 2. Propamt*on oi oleotrophotmnmphic yl&i‘ceﬁ maing rmtimony

| trioulfido, zine tiﬁamto, and benzidtlno.

3 Study of tho ind.»tial notomtml tha tmood.. cmd, tho npoc‘%rnl

»aenoit:w:!,ty of solenivm, anthmcez.e, oulfur, aulfur-oolonium, ::mtimony

-Q‘tr;igulfido, zine $1 temuto, r.md. bemm’tng eleg’oronhotogranhio platoa.

“%. Dotolled gbudy of tho «vropw‘aﬁon of uelonmm-ooatad electrsa-v

photogranhi.c platouwboth vacaum—evmmfmod and painted pla%ou. The _ »
| o200t of (a) bacl'in@-@lu ) mater’tal (‘b) impur;‘i. lop; (o) tengoratura,

1 (d) pranaure, {o) fiim tbiglmono. and (;.t‘) cryntal n‘b"'uaturo, will .

RESTIOND
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bindors (vhotoactive ones, for oxample) will be

gought for upe in prenoring pointéd plates to helv reduce the background

~in printo from the wintos.

Be Effooé of plato hiafory on the electrical charaétoriostics of

.: alaptronhotograﬁhic nlatang -

. 6, Inventigation of tornanature trentmont oi various photo-
uonduntivo £ 4lita (nroforred strusturos moy rosu;t)

Te Invautigation of the aovmmetry in positive und nov&tive

£ réponted in thio report,
Cbi rectification theory, and (c) data on ﬁolenium=rccti£iorue
’6; anoroticml pnulynou of (ab ﬁh ffuct of plate tompéraburo

on tho .docay &f axoctrical dhargo trom oloctronhotographic platoa in dark-

L nona, (v) ﬁhe of act of film nn1canqs on %ho elnotrical ohnrnotoriatics

: of nhotooow‘“ctivc luvors, aﬂd~(c) the differanne in the phoﬁoaotivity of

'”5:eolenigm; gglig;§ end’ oygonte compotndds

9% Invontigation of pocsible pho%gocnducto*q. tha will Includé
(a) the extenuion of tho liat of poasidlo photocqnduc%gra and {b) the
pfocuremunt nnd analvv&u of those mntoriale. B

' 10. Inyoatigation of olacerﬂphotographic &@volonera and. aevoloning

¢

amallor poudora, cne"component developora, and the offoot of

”"a constant poban*ial ﬂlectrgég near the aiaotronhotobraphic pluto during

ﬁho dewelon{ng one?aﬁion, %411 e stud;eq,_\

o |

o e -
k -
a
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:U%LIG}”IOﬁ QALKS. ﬁND/OBADEHQHGTRATIONS

- 'w‘« T tee

During tha poriod of Septembor 15, 19Hq toiDecember lb, 1948, the

o

Efollowin@ publicat4ona word reloased on olectro>hotogruphy' ,7 !
}: : , 1. ILife iiogazine, A moriss of photogravhe ahowing the baodo

| olerionte and operatfons involved in the proosses Det ils vere ulthhold

3

on exact'formulatianp and spegificationss These phetogzayhe have not b
-.boon usod to- dntae .

2, Nawn Reloage ragkuus & packet of isformatdon vith photogranhn

LT .

_and a gonorald aoncription of ﬁhe Procass wao prepured and roleacod Jointly

T £y

,.,b? Bavialle Henorial Institute und Tho Hnloid Oompuwy to the gbnornl ‘pross

“and magazino ronrcsonta%ivou.

O Lt S
Ay
"

7, Jburnal of the Optical Socioty of Amoricn. An articla antitlod
I%"tho"“hah,, How Proooaa of Photography and Graphie ﬁop.gdnnticn%" by
i?n. H, Schaffort and e Dy Ouphxon. wau rolcaaod<fcx nnblicauion 1n ) _

o | _:Deoemborp iQK Thia rhiclo dancribon all of the. oasoniigg datailﬂ of _
i;ﬂ:cioctr@hcﬁgmanh.h e '

| A n“Mber mf demonntrationn of tho procosn of eloutronhoﬁograyhy : f‘
i'havo‘hoon Eiven, wheue demonntrations ‘have nhown all of the ooaantinl |

I" atailm ot the procass for cuntact~cony and cnmarn-qopy npulication. .K:

;:motimn yioture wag prepurod and uhow“ at thcnn demonntnationa which

A
e
-

*“ o S :lrevoal@d~th6 vaouum ovaporation of material e-icrm-platea &nu\ﬂ aesqriptibﬁ.ﬁ
?;of 41l pthox mgdor detayln of tho prooauu oxoopt for tho oxact nnture of
‘Ethe photooonductivo co&t ing on tho plato and: oxact oomponit‘on of the

| S | dovaroper matorialss

i o o . ' mnsmxomm “of
. - ‘ ) . I-V. ‘ ] - M—m
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‘ Ansooiaﬁion at Chicago, Illimiu, on lovembox 19, 1948,

{©

i REG SR CTHD

Thig demonmtration has boen ﬁraao&tcd Yy Bettello dumorial

Inatitute ncrnoxmol bofore the :t‘ﬁllcwing groupet
Zlf. Anpro:timatolg 200 ropronent;ativos of nw.,nmur and magazine |

od.itmial steffp ot the Vieldorf~Aatoria ']Iohol Now v01-14:, How Tork, on

. Qcto‘bor 19, 19)48.

%

2. Anproximo.toly 1000 membgrn »:ml vigi*‘porg of o. mommg of The

: Opticu.l 8odtoty of Amoricn L‘.t Datroit. alich‘gan, on Ootobar 22, 19U8.

3 .fmpro:'mate‘ 5 20 Arm:f and Wavy rcprenontntivea a.t "anhinf;ton.
1.9“00 - |

Y, ’I.‘aloviuicm o.uclionca Ovor WAJL *mf;w()'lc, Tavr Yor}* Oiw, on

f Névom‘ber 3, 1948,

5 Apnroﬂmatoly ;OU mombaro and visltors of the ”ation&l ,u'ditarial '

<

6. Apnrorimntely 200 mem‘ouru and vieiﬁoru of the Glasa Oomerencn,

- oponaorod by tho Ohio State Univoroity and the Un.rvoruity oi‘ Illinom au

Oolum'buu, Ohio, on nocombon 2, loug,
T :
Induatriay of Axﬁer.’acu dumn.g b vislt to tho :Ba.'otelle Ilomoriul Insti‘tute

.Awpro*cimatély 250 mem‘iﬁors und vinitozzs Qf the. Prmting

} on Decom‘bex‘ G, 19148. )

= -

8 Appr :u'ﬁb.t&ly 150 ;-oproaomntivoa of the Bepartmont o:f‘ the Army 1

mm. -othor govoi'nmone of fioas ab the Pontagon, :Builéting, Vashing{;on, ‘.D. Oa.

‘ on Dogombor 8, 19%.

19‘.

j aml o‘ohar govnrmnen‘o oi‘ﬁcan at tho Navy Bu*laing. Unshington, Ds Gay On
f Dnconﬁagr % 19ue,

- RESTRIOVED,

Apnro'cimntoly 3.00 repranontubivcn of tha Dongrtment of the Navy .

b
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.| thia .p_a,x_int_z_ o & bago platos

'-_, VG simdlar goomtry held ob hi(,,h voltngo in rompoch to the bauo of tho

- theotlos on Q&- the ne

Tl ’ ’ nmmxoﬂzm

BACKCROVID INFORIAT-OI AUD RULAYD SPERINZNTAL DATA

An -clectrénhoﬁogmphic plate dovelons o Yatent olnn-troo?oati\;_ inogo
“by a tv.o-c‘coy m;ocona nhich can bo oi‘ tho followim; nat\u‘o.
T “‘:moning such o plate in the dork to a padsing wire (a chom

diatanco a‘bovo ‘tho plato) or o gorias Qf points or othor uoureoo of gorus

plate, providing o oorona discharga 1o nrondnt cu'onnd $ho wiro, ar W

:, c:h@'gi;l? tho nurfmo by o gontact with o txibooloctrico.lly char(;od. rod

: auch as. ambere .

2e Su'bueouontly omooing the c;ho.rgod nlato to 1ight from a gouUreo

$or which an imogo 18 doairod.

Preyious uork on this projoct has givon somo information on (o)

(‘b) t;men of’ mntoriala which oon bo photocon&uctivo in the mannor o,f

1 olactronhotograp}*io noeda, (¢) methods of mo.]'ing satinfactory films, smd.
‘ (d) ‘oho rango of olegbrostmic aml gh,t intcmity condi‘oiona for wh;ch

hantam ~o§‘ dov «:i“\(’ a latont qlocurostatic ixuago

| and \'b) a hypc:that:‘.czsl nédol of tha T8 otucturo wore yrosontod, In

m‘:\ditfion, ato L\nalyuon oi‘ light dooay ratoa MEro mndo. E

Amonig tho rofulte of those ntud:in._n vore ﬁy_ho :_t‘olﬂ._oiﬁn'g‘:'-

1. In addfbien to applying & solonium £41m by evavoration, an

ciec'trbpiiotogrwphio £41m can bo mado vy pa;gn{ontiag o bindor u{mh ao porlon-
| rozyl ’“'111*1- vitrsous asloniunm rowdar, folloved by upmying o thin £ilm o:c

REQTRIOTEE

!

! tho utructural and. oloctrico,l naturo oi‘ ciootrouhotogra.phia noleniwn i‘:!.lmn, B

a prouent oloctronhotogrwhic vidtos can be unorl. Al(;o, nomo vory praliminary _

BA’Y‘T&LLE MEMO“IAL lNBTlT?‘u“"i’E‘.
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i) difforont 1inoe and ia doncr&bad in thio rcnort.

, diroot rouoaran nlonb ‘thé rodt sruﬁtful chnnnelo.

75 ITAIRTOYD

2 Sriddl nwrticlun of groy hoxogonnl solenium dlcyorsod in

: ginilar bindeyr and sorayod did not produce film uhich vould hold a surfaco

| chargo in the éi.e.rlf'.

Te ualon*um, anthracono, acenaphthono, bonzidino, fluoranthnno,

1 ehFyosne, and zing txtﬂh&t@ oxhibi$pd\phqtoactivity.

% Solontun-conted platos showing Gobootablo cryetallinity

’ cxhibitgd eloetrothungrgnhic'ﬁrowortman. B

@hrough theae rocul%q, conuiigrgxibag af ioua nronar tio8 of

1 olectrophotogranhic £ilm matorials, and tho nature of the,clootrophat;é
gﬁnph;% nrogosn, it hug.baan»rouiizo& that an. immortant firat otop ini

1 furthox doveloning olécfrophptogﬂaphy ghould consint of obtaining date on

tho obyucturd of_olociroﬁhotagr&nhﬁc £1lns nﬁd cffoctu_of various factors

(known %0 aff*c% ﬁ*ructuru of matorinlo) on DlQQvTOWhOtOFraﬂhic aotiono

Exverimontal and thoorotical worlk dodigned to nugment the inmorm;-

‘fﬁtion,numnarizod briofly abovo, hag bocn ctirriod out nlong o numbor of

mho renort 1q &ividod into sovoral main uections. Tho fxrnt tvo

-

;ji seétionu which follov ara qoncoﬁnoa primnrily sith exnorimontn of o moro;r
31-or less fundaﬂontal nnturﬂ &dalgnod to oxplore the oiiect of o vorioty of
variablou on. tha tyne o? wheto&ctivity of tn&oreat to tﬁia knvoutigatimn. '
f For tho.third coction, & khcoxy fs«dcvalqpod rolating ﬁhO‘QloctrﬁphotOQOti;;:i-
¥ prooOQBOQ obs rod to thp fu%ﬂamontml structuro of the subntanconwhich bavo
: provod to bb sonsitivo. Whido: the doialonmont of £ho thoory ia nok comnloto
'frit app ara to accouﬁt qunlitnthvcly, ot 1onnt, fox thc vanioua of tocta

: Qbsorvad -80. fay,. and iﬂrthormoru,aypearn to bo qanablo of bcing uaod to

mmon
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INVISRIGATIONS OF TiE FLEGTROIHOTCGRAIRIA PROTTAITED
T OF BVA; ORATGD-GBhey i vILLG
Tho oxnoriméenso descrdbed In tho soct’on wore intended £0 bo 8o ,
prociso as popeible in order to bring out soma of tho fine dotails that aro
_ olwoys 'mtﬁnqd in nore oxmloratory work. Evdporrted £ilmp woro ghoson for
t'd & purposo bocauno wp to thé prosont fhoy Aro sho moot pensibive of ho
f1ilms. o:‘xphi-oii:-,_ and boséauno :t_;ho manner of this proparation probably allovs
more comnlete conbrol évor vari;a’oié-n- onbering into tho formation. of tho
- £1iny then do other notheds that have boon used, !
‘Duniicabiiity of Poeny Dnba |
In o vroyor rofivhalization ¢f gzperimontal worl, it ip of primo
~importance to Imew tho roproducibility of data in oxdor to o able to
distinguieh bobtwoon tiuo and spurdoug obsorvabions. ;ﬁcdord»ingly, 8 gorios
of kight decey curvos woro xun on en ovaneratod solonium piato (11=]~L7-A)¥
1 in order to ooo vhethor micotesive curvos showod &iff—drongczs- in chavos. ' Co
| The procoduro was to chargo the plato with u glven _z'mt-on-{rial on tho _qhqz;g{- N
ing _wii‘q, andd then bo ob-uox;jro" tho p,’é‘ton.t'ib.ﬁ'z ao o rﬁnoh.ior; of timo. Thie '
" wao ropoatoed fonr timos with charging wire posdbivas 4 eimilar sorios of .
four docay ovonts wore abaﬁrﬁt_}d with charging vire négat‘i‘vé. Pinaldy, a o
{ soriog 6f eight decayn \vox‘-a_-n‘b‘pwvéa_ in whigh tho initiad oharge wos mede 73
| with wire alboyneting Pooitive and :nogntim. ho rosulbs of tiwqq thrdo
T worion of téots aro shown in Figuros 12, 13,_'a_r9<i e Tho scattor of tho .
| * Xerographic plate LL-7-U7-A wiio prcpared by vacuum ovamoration of
: solenium on®o wh aluminum plate undor'normal’ voousm covaporation ¢ondi-
tions. Tho oloctriced (phoboconductive) proportics of tho plato whon '.
nogativoly charged oy bo ¢lassod ap averogo. Howovor, whon chargod A.
positivoly, the inlddm, ghargo is mbove evorage, the light decay rabe P
| .ft‘aua..tm‘:- mh_tm a;.\fcragdi-,w nml i_;l_m f{‘ixg_l_xl-_ poton‘%ial -pogligibilg-  RESURTOMD 3;?'%;;.
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oxrinentnl @oints in thenu eurves are fourhly $he onmo in $ho throe

| tocts. As on ostimvte, it may bn eoncluded thut the data roprodueod hero

to about 5 por cont or bottor. The fimo fop hslr docny shovws no mora “than

that nomo variacility.' o trond with muqcﬂﬂnnvo_chorgingu is here

) "ccognizéd.

’ . ) Hntﬁrb_of'nnrk Docny.

Ao wil) bo hotoa lutor; tho prifary mochandesm for darlk docny Lo

postulatod 4o be ono of thormal nchivobion of n tyme opproaching an

OX) )6nbntihl rote with $imo. To toot this, Plato 11-T-U7-A vins chargod ond
‘aldowad to docry in tho dark for 25 minutess ‘Bha curvos arg'shown in

Figura 15, Both ponttivo_hn&'ngghhivo dosoy ourvos apnonr to bo amvrooching

on exsonential timo v&r{atiom, as ghown by n otraight lino ih the nomi~log

3-plot of‘tho figuro.; Thio indicatca o thuﬁmal oripin of the dark docay

| carront, 1f the ulqpo of tho curve verios linnarly uith tho rccinxecﬂl of

| tho abcomuto temneratura of tho plaba» If tho dark docay 4u not of vhorma¢
. origin, an o%nopnntiml typo of doeay would ntill Do anticipatoﬂ. n aunh '
. cunc, thm origin of the dark~decay ohargc cnrrioro uould.bc oo 1mportan%

) thing to I covig&to,

in tho Elechronhmtoﬁranhig ﬁann¥tivitz

' A@tn;offo 4 ¢
i R ox Solnnium coatingu

o o nart of tho infornax‘on roqp*rod for noaﬁ offact ivo wbilive- .

; tion of oloéﬁrophotouonnitiva ooahiﬂgs, it in imwortant to: kncw whothor

offocte r0eu1tlng from onuouuro to light coago innodiatdLy whcn tho light

11ia romcvod or whothor tho mrogoos comtinuoa. Suoh o offoct might ba mado
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To oxmlere this, an m_niv.ai-nt'edﬁo nlato C-15~U7-D-1* wao charpod,

_ allowod to deesy in the dnrlz for o while, illwn.ixmtod for a féw minutoc

' zmrl then alloved o decny i‘urthor in tha darlh. - Recultn wors thc:n comnar@d

| with dark and \Li h dacny curves produccd under ntouﬁy condi’oionu. Rosultn
dro ghown in E‘itm&a 16, 17, ond 18 Tests vare comluatod using both
pocitivc and nogﬁ fivo chcrgin(;. _

A perunu\l of Firuroa 17 and 18 ° “xuicntﬁﬁ that the dark dosay
ourves irith non“.\tiw: “la‘tc charge have tho 81020 increauod in tho mizmto

aftor illuminobion oo compared to the dmrk tlocﬂy curvo of Figuro 1;6-\ ‘Tho

! ingronse in slone ig ‘botwoon 30 per cont and 50 ?ur“ cont during ﬁho i'-ix's’oﬂ

- ninate .o.ft’a'r illumim.ti‘oh. On theé other hand, there ig no connistonb

char\ao in olépo obgorvod dua to ‘41liumination of tho nopotively chorgod

'nlc\bo. Tho slopo o:t‘ thm annronriatn :1o.r)f d.ocmy owrve of Yigro 16 io

dobtod in on ”tno oarvos of Figuroo 7 tmd iS i‘ox‘ gOMNETd sons

An \1111 bo diﬁcuune& in a lmor ooction bolLois, theno roﬂuita arc

“uqt of. Alaonol on tho Blnctranho{:o syl

_Bongitivity
o£ Evm)o"‘nbcdﬂalcniun ’Filmn T

he statomont eppoare in tho ,Litero.tux:e that nomcing in alcohol '

wi,ll tond to cnuno v:u.roaue qcloniwn m bhe.n(;o to tho rod monoclinic

' variety*"’ Accordingly, ovenoratod uoleniwn plots X0=31-47=4 wao toatsd

au sho ligh% and aarlﬂ docay for pocit:Lve cmc‘i nog W:x’l’ ‘,};.':.rgc hotk bafsss

! Xorogrnph*c \‘)la,td g=15-147-D-1, wod *\roducc.\d by evapdmting two puccusoivo

~codbings of soleniun onte tho cmme aluminum bose plate. Alr was allowod | -

%6 onter the boll Jor hetwson tho doposition of tho first and scaond
coatinge. Both "moaltdva' light decay rates aro a littlo above Bvorago.
Qther proportios of this plate cen bo co.’midqrod an avoragos

% frang. Moot Ohoma Sbge 79 1L, (1941). . RESTRIONED
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] and after doaking for 36 hoxir‘p in cthﬁ Alcohol in n aloocd __d'rwur:-.

| .Figupes 19'@1 0 cjhcs'\.r_ tho reonlia. It wdll ba soen that tho pon.it;ivq .
| deeay é_\n‘von ‘aro not chonpod :iigmiﬁlgﬁﬂﬂ;* by the noak, | On the othor hond,
1 the neb;at«h'-c Aecay curveo atart iiz:om o l'ovur 1"'.1** iol ootaﬁhié&i; Tho Llight
dacay c‘urvé -ﬂfﬁ s,‘coor\fa«}:‘-', the half dc:oay timc being reducod fx«om l 35 to

: 0+65 minute.e Fartheimors, tho »oxnomntial por’c*en of thc cm:vo is 'Jongc

e,and t‘ho "roaidﬂla.w" ;potmn%io.l in louor af‘c..,r soal*inl,,

Thc effeebs aro npnnrfmtly not due to cloaninf tho surfaco alono

© boenuno oi‘ tho d:lfi‘erun*h ﬁ"‘cctc on the dii‘f‘,‘rmb curvog, . A 13crtion of
1 thu cffu_cts night hove reanlbod from pxpoaure' oi‘ tho ;olv.'co to light juot
before bho boot folloving tho aléohol ooalts A attorpt to dunlicato thoso

- ronulbs on tue othor pletos weo umsucc:safuls
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s
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;'facb. Acf—comingly. a pot of ‘.Cour platod (atninlcms uhnol. n—ickql ) qold.,

i 'rellml nhom\l, .u‘ad co);nu:::l \wrﬁ mounml on tho oome coolin ﬁlé‘.fd:ni_ and a- B
aulonium lnyor wnn ov&w atud on tl’m '.f.‘our uimu).hmeousl.;. ”—ha dogty ourves 1

"e;‘ the nla\;on are nhown dn I‘igu::on 21, - m.. 23, n.nd. °1$o

e rouuli.a of thi‘n toot wore quito unc,.noctod\. The stainlanu

atool plate di vhat :tu co.‘l.lacl & "good pouitivc plate, L moanin{; ohe with

"pouitivg lig M and dark docay curwu widolv uoparo.bo&. Tho othor ﬁlatcu

nhow ini‘orior Yoy )33‘0108 0 ﬁeaitiva and ﬁuporior pro;aertieu ag negativc
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platos in tho ordoyr, gstaiﬂerﬁ-ﬁbcol, nickol, atool, and copper. Thio
ordars, incidontally, is nlpo tho ordrx of &ucromimg thermal, c_onducz.ivii;:;r
of the four. mn,toriulo. ' ) :
Thio original purpose of tho omcrimnnt hcro amc to ooo i thoro is
o barriu“ to chare;e flow o.t tho nolonium«'baclcinc; pleta intoz:i‘aco. E‘lmn»
il - poirds B, LTL a;ae:érea#ly Yo tontod by use of the samo Dbacl 1ng maforial, 'but
1 vﬂh n thin lnycr of diffomnt metalo, in'o,rd;ar thot the huilk propertion
of t,ha nl stos mey not mns the e_‘:'_i"sc‘.;-' e£ indtial mtzorcat. _
Ay X-ray omminntiOn df‘th four nlates a6 soribod xovoaled only
ha 1linoa of +‘~3 vase maborfal ond o 'baclcgraund indicating amorphaua
nuelcm\ium. Hcamxrorcrt of ’oho ronie‘aiw’lty of tho mlonium lnyor on- tho
_ plotes shovod rccisttmgou of a.& % 1001 and 4.1 x 1011 ohms. /cm.a fDr
' .pwltiva a.nii nc(;ntiva u“‘“acf' alaotroden, rowactively. Mhero wad no

pdrccp%*blo dﬁfxuroncc from m,aha to plata.

DTRG0 SELETTUN. BLECTROPIOTOGRATHL mms .'
" ADY BY OT 190H0D5 WHAN DGUORMBTON

: 'l!xqtnoa:g__uaggx 1-:;;}rm;y_i-np&m‘mmé

In ordor to hz:'sro nuita‘bla mahhodn evailablo for carryine; oub tho
;'1urga vm'ioty of oco.mim.t_!,mpp to b_o nado, oy wol]z_a_n in ﬁpazsnﬁgrent of . -
ﬁnding: nov. VYo n_i‘ proparil;zg; uo:’i__.\en“ium, {1 ]_.n:i'u_-; zz; number of ‘wayar.-oi‘:appiying-' :
: i‘ilma. wéro*u{i—fvoyﬁa'. - Dablo 9 ahows tho _re__u.ultu- of tm'u: survoy. T il
; beo uno:.:ifioal’ly notcd tﬁat‘ _ , -
1. mra;i:‘m mo“ tgn §clcmi\m »r mides g rm;\o. moans of etudying

ofifects of oontrdllod Inpurit y addit,iono to soloniume S
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R» Ploken prosoing as done in tho aelonium rogtifior indusbry

;_fniln beeouso undor eonditions for which o ngionium filn con ba nréducad,

| tho £iim rpedstonce is too Tow(109 ohms), Tho nroncnca of conatdorablo

groy hexogonnl nnioﬁium in:nuch layarnis’notcwoxthym This mc«thoda howevar,

_E@péhnu prom%sinc for 6ovcrai‘gnrpogoé if cryuéalliﬁntiop 1% crcy hoxegonol

;cryﬂbale‘can ho'miﬁini~oﬂ.

kR wnrnyinp nolonium.n:gmuntuu podnto aﬁwvrontly has cenni&erabla

' proniso po a production mnthcd AL tho high bac} round common te tho pxints
:, ebtadncd From ﬂuch platns con bo oliminaeod. N

Evaworatdd niatun arq canoidorod in anothcr Bnction 6f thio ronort.

Tho Relo of Rcfihement'nnd"m?ontﬁcﬁﬁ.of.Saibhigm

Goloniun wuiity ahd the neduro of its otructuro oo 4t 49 rocoivod

frqm the cuppliar 1o kmnown 4o bo import.nt in obtu&ning.connintnnt roau&ts

', in tho regﬁifiq; and phetccoll indunéry. Vhon waing aither the nolonium
point oF rolbon nprnyingnmothéﬁu, in contrast to cvm»oga@ion, for forming
| eloctrophotographic pgfbﬁiﬁm films, tho quolity of tho golonium ps

,{rebdi%o& bogonog an'imgérkant fvctor for considoration, In thQAintaroct

‘of dotcrainiﬁg (8) vhothor ony or 81l tho comnmrcial gradoo of ‘solonium

' could be uscd for aloctrOpﬂato“Tnnhic nurpoaoa whon using tboso matho&o,

, and (b) whab rolo tho notbodn of proparina,thg nolcn*um and npplying.filmn
, cf these t?pea of - scleniun nlayo& tanta on thn variouo typoo of aclcnium

' ;,were mpdo. mdblo lQ ahowc bho oomnilea rouulte of thoaﬂ toats. It will Yo

- particularly notod thab:

1. ARG soloniun im a;parontly consistonily . uatinfactory from
baboh o batehe  RESTRICTED
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TANLY 10, SLECTOTHOPOGRALHIQ AUD OTITR PROPFRIIES CF VARIOUS
60 A IRGIAL AFD TREAT™D CUJLIROTAL SELEVEUM

thhOl af

mrevtncnt

5 PO

_ o ST - S Apnlying Mlcctrouheto-, 7 .
-Ho.- Lot of Do . 9o - 5q Film ugtivity _ Qommerite

- , ] 1 ABg = e lelted, So wirmented Saotisfectory Imﬂde wan foried.
: - T inoculation, shottod, porlonrounyl -~ Bo_cume Lrom .

meltod in  and nodnt £1im - B=L~Qo, Ho
: } ptick forn. grovnd, o _ . aging of vaint.
| 2 otR=-Rotf. BoMo ‘Ditto  Unoobiofoo-  Obtained from
: (A) powdor  trent- : torys Mo  gourco within
. form. o ment. Chﬂ-r{;ﬁ. ’ ) Bsri;ii
3 OGR = Rof. 50 Molted, " Sotisfactory Image formed. 1Yo

SO T m«e.ec

P el A S

{A) powdor . phottod,
form. . ‘7 g O.n(l v
growurid,.
I QCR - Rof. fo lieltod, n
- (an) poudor shottad.
fok‘m. - :

Se .
Coprayed

6 dom = Ref. Sb tolted =
(1A) powdor ; .
_':f."orm.

- Ditto Hot molbon

sludgo formation
during ghot%ing.

Unoatdsfae-  Molten Bo (220°C,

tory. ‘ road*ly nhotted)

L Guminy mass appear
- od 250°C.; this
permintad and
frew mora pro-
notneed, alod
vigoooity in<
¢, .groaped w to -
. 300%0.} vincov;ty
docrpnsed up to
400°0. where 4%
gould be chotted.
Thic shot was
. brivtlo and
© . pbrouss )

- Samé no (24), bat
’ fumny pass

aphoared at 27 )°0.—,§

© anfl remained to
370°0.; not able
to ohet at high-
er temperature, -
bub ¢vuld uwador-
~DOWg:,.
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PARIY 10, Continund
'i?mnthent_ uethod of . : o o
1 C of Anplying Tloctrenhotow
_ Ho. " Lot of Ba 8o - Go Filn rebivity Gomman‘od
.7 GOR'= Ref.  THolted -. - - " fumo o (m)
Ro {2p) : _
~ 8 OOR - Ref,  liolted,. - - HoXtan So (280°C. 5;'
.%o (13) ghottoeds ne gumny mogs wp
. "~ to 28090, Thio
B¢ wos sasily
. - phottad =~ condd -
ko gommared to
. R LO{} J‘&g
9 QCR-ARQ 56 [ieLtod, = = Yo oludge foxma~ |
Te. gP-hl- - shiodtod., tion during lisat- |
mM. ing Go for pour-
ot ) ing&. )
10 - Ditto Fone Hot molton.  Datiolachtéory Imagen obtained.
i3 SG" N - ..» .
mroeyoed
1 o Fono Se~plgnent- " Im%as ob/huinod.
= : , od parlon- - Made 1 gallon of |
. rozyl peini  this peint for
£3Im varl ono exieri~
‘ ) A X montso.
15_ GGR*DDQ Be :halted. - . *-e --No sludge formp~
- . Nes )*91 ahotbed. " tion during hoeat- |
ing - Se for pour-
: : i*\g. : :
: 13 OCR“DDQ Se.  Yone Hot mcltcn énﬁ;m?‘.ac?bory Imngeu o‘btaincd.
g Mo, ‘5—‘5‘1 S 08 : : No ‘backaround, -
) Rpray ol ' - :
b "Ditto u So pigmonted “Faly - Poor imz;ige'a‘. Tigh :
: parlon- . background. - .
rozyl point .
_ . film -
15 OOR“ARQ Se Moo - Ditto .  Gutisfactory -
Ue, 56-1%-8 - : .
' RESTRIODED
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2.  Progmnee of eroy hoxagonal onlenium 4n Ce Co R rofined

- ﬁa;aﬁiﬁm in probnably one cause for ita failure aince romelting and ghotting |
tho powdor Bom*timeﬁ 1g oufficlont to meke thin aalen iun patiefnctory.
g aovovcr, thnrmal oyclinLa indicntao thnt cartniu Iwpitico ip tha goloniwm

 are perhans mers ften the comoo for fallure. Table 11 showg a unoetfo-

acqpic analyoia of a basch of rofinod ﬂOLﬂﬂiﬁN uhm ch wap no¥ aatisfacﬁory.

1 Thormal cycling t ‘0o on nnvarnl batches of tho rofinud solvn1um 1ndicato
thrdugh thuir difforont tronda of vincouihy thot tho undeairablo 1mnurity .f,'

a c@ntent varion_rrom ono bptch to anofhur.l

3. De Do golonium mnv bo uaticfnctory. Forthor tés%é maot Bo

condnc&cd to bo cersain, howovcr. .

Effocto of Oontﬁollnd‘xmapfiﬁy.Aaﬁib%cnsjgn khQ;aglonium

Uning ARQ, aalcniuﬂ,-unﬁér ‘the mﬁgﬂmﬁ%*ﬁn Tha 1t ig rnnronucibly ) f
I tne 8810 (ﬁﬁ shovn *n:tho-abovn tosta) nnd quite o, and Dmvloying tho .
t moltcn aoloniun unrayinr nothod of oapplying films (cco A@pcnd&% for

=i diaouapion) tho offacta on olOQtroﬁhotographig action of conbro 1od ambuﬁts‘-

:)

of imnuribiou Voro ntuaina. Tablo 12 shows tho rooulhu of thoso n%ndigna

| ™o manner in uhiah the rocor&od dato in thio tible wore abmainoa 10
)Iaiacunaoa in the Aypondix undmr “Faﬁhada of moubingﬂ Gulng 48 th non-
: uniformity of £1lm uhie ces among the ni&tno of this sorte oulting
E_ fromvinadoquato oguinnont for controliod apxayin@, and nomo var&ationu in

"1 the onrayability of tho oontaminutcd aolnniumu“ comneaty on thono rouultn

muut bo'limitod at tho momontp Howovorv bhn follewing tronde aro to bu.

I notod.
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Bt RESTRIGTED ;
DAFLE 12, EFFE0TS OF OCYTROLLED ADDITIGS OF VARIGUS IiF. RITIES 11 ARQ SELETIUM O PIOSCAGTIVITY '?
= AND IMASE FORMATY ¥ OF NOT HOLTEN SIRAYTD SELWNIUM PILUS X
_ N __Bloptromator ’i‘ent e , i
¥o. of . . Ponitlys Palenity T T Hornbive POLATALT. e o Jmace Fopmation . |
Plntes  Totnl Charge, Liﬁht Dacay, Do Dacay, 'l‘oﬁaJ. Chavge, Lizht Doany, Dark Dbgw, mme of Light Quality I
Mype . Tested  VYoltg - ®/min, = $/ming Yolte  Gfmin,  %/min.  Bxnoguro Intenadd by _of Imago  Zockground
Tvp. paate . 1 1e0 - 306 50 - 98 hoo 28,6 /% ooc. 90 volis Vory good Loy
" "séﬁr,v{wéd 5 160-519_ S 208=a20 31-61 190=558  ~TO-~376 3760 1/2 sdee 7O volts Ditto IR
AL N -5 oo - 8 2 - By 5L R AR
. Sprayed 1 1’05-'606' 167-350 16-h5 190-590 ThHe=337 - ges2 . 1/l ooo. . 90 voite L )
F e S - 30 35t o o L ~‘
g mq. +. 1% W upe30s 160~256 65-160 130~360 21178 =126 /M ooG. 90 voltw M - B
. gL .S - . 120 2l .- 33 95 7 __ L 7 :
ARQ + 292 e <5 -55"@#6767 © 0 B8=109 - =31, Y55<T23 - T6-10% k=25 - 1 gpes 90 volts Feind ' * - L
2 e B = R 1§ 23 51 g6 & - . :
- ARQ % 2"?*“ S 0-37 - & 039 = - s = Mong .- : =
ol Celp " F ‘ R - Proabiadd 1y no sharge okserved. _ . = — o : :
B BELAELE N ) @0 - ST #50  apodloy 6950 198 - - - -

o - . - O 5@%0 5 e - 3’ 2511 - m ""-'3'_ : 'l ' j

C O H Mesidses 7 . ssemap 166-1.64 kel 200-860 97-168 l3~?3 /% soee 90 vilts Poor  men
o T o R wg . an 595 189 23 ST |

AT b o-z3 - « - = = Tue o Woeme o e

. . BiIdg . : ‘ T Little or no ohargo observed. 7 ' e o : “i
Tk e dger 2 o < =95 . 1g0eal 506 100-150 © 35e-3¢E 71134 - - - - Z
| R °’_:2._ . ) 7o 22 - 82 : - g }Gg 93 s . :

ERQ + 1% 3. - . - i S ‘ - - - - - - =  Xuno . B \\\‘i
; T . -~ Littx0 or no chargs obuerm.. - : ' B

- 5 i"
R 4 S - il ; S o ) oG 5 R . ) ) . - N - - ’"é‘,’}l
e e e e e e T ) - .

A
. . . . o k]

.. _FOTE: 1. Theso plasas hive wide thilo}mau variations dvor Lhelr suxfnoes {0, 062 ~ 0,982 inchaes), This nay nuccmnt for tho wide rongs of veluos among K
' o . the seomlow of each gronps The maximy and x\inixsum values dare shown above tha avorarmo valuot. . o o
“ o2 Inpge dgte wmiefor ong ploto only. A , _ : e S ~
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1. Conoiderchle varickion in the charfo accspted by tho pleto

OgouUrs &8 & r’és‘ﬁlt of ':Lx';_xpu;:i't.;i' adddtiong Tote th&t{mollurium‘deﬁniwiy
, inéﬁ#éaag:_tha:: Lovel q;f; 'c;harge aceep‘té)ﬁ. while Oclg, 34}013,« and -Gdé-la, rlssor‘e_gagd.:
-4t %0 26ro, 73_3905;«\;5@ of tho M‘i‘f@r;&ncea in 31 ond .281013, b.ﬂd___G—d é.‘m‘i: 63;01_2&
| nctton in this zegord, 1t apnonrs ﬁmt hé.logohzﬁ ore dotrimantol to re,itixir{;’

1 ing the rezq\xired :lmaulating; nroperties of the :f.‘:llm.

2, In gonerul, the dmk doct\y increaneg vhén the 1i{;h‘a acoay

i ihéroaaeu ad a rosuld of 1mnurity m}d.&tions. See for oxarmole the Li CADG

2

3» Thc;ro -qpnaaro to bo & corralation betweon 1ight docay tm’oee

and hnvée formation, Qb,ia con ba paon bY aomparin,;, the i, ‘ro, e.nd. Cau

. \nd&i’yion casma

4, Bocaueo of tho 1prege diffcaronce in thigknoss betuqon the

anor t8d selsalum ﬂrol platﬂ anc’l. the o‘bqo;:vcd fluctuutibnc gmqng ’bhe

govorol *platoc of aoﬁara.te groups, whioh aloo variod in 'chlcl;neuo, one aon

g1 u,olox;jmm are. (;OTA\DDfD?OI\Ol; ,

@bnly medte uomaz:iaons to cvo.p:)mtcd. filno in & ra.ther aunori‘iciul mmmoz:

ninco film mhieimeaa o.ppcnrn to bo an important -\m‘w'blea

' _ 5 Quallﬁati.mly it Lo o’buax"vod o;{:eod and q,ua.lity of mago

fgrmtxtion Trom avmporatod aelonium m;royod DDQ, ARQ,, and I centnminatg:d

Bs The d.iii‘ornnao botwoon ﬁhg nmov.nt c.\E‘ clmrge aoceptod qnd. the

1 .Lign‘t clccny mbcs w’\th 'pom.ﬁz.ve “ml necat‘ive polm'i‘ay i quito varia'ble.r

In ‘\rﬁeular, i‘\z w:fll Yo no%ad in the Gd ‘case ‘bhat as much 88 & fautor of.

f {;hroo Qiffercncg :m pqm‘[ti,vo and. noga.{zivo Light docw mten with vcry 1ittlo ;

} aaccomunying di‘ﬁ”feranuol in positive and ne{;c'.ti\'o dark étocay rotos

. o e - amamm:gmm

T DATTELLE MEMORIAL INSTITUTE

- S s oy

¥ -

g~
o % ew.®

i
>

e ERRAnAPn o b N s ovion e e A o g

. i)




-

=101~ RESTRICTID

10 obsorvods In no capo wag tho mositive light docny Lurger than the
noyntivg aithcugh vith follwrium nna oud tho twe warc npnroximatcly cquols
In gonernl, o dovendency of aloetronbotogrnﬂhic natupo of plutou

con typn of impurity oontont ig to bo DTﬂoctod ncgordinv to theso rauulte.

_ Effecte of Bindor ilntorinl

Vsing #RQ soloniun and the salonium »ignontod paint mo{hod, D

P

?idﬂmdy wao mado to uc@g&ro information on tho o¢ffect of tyns of bindei .

0 7 .matnrial on point £ilm oppoaranco, photoschivity, imago formation, and

o .
-k

k~ray ctrueturo. ablo i} ghovs tho results of this atudy to dobos Boomiso
‘68 tho bobtor control of film thicknoss with tho point than in tho hot So

f'bpraying-mothoﬁ, thono dut& oan bo dideussod wiﬁﬁ groator frocdom tﬁun

o 78050 in tho srovious aoctianq
% ' \' C Dha following typeo of ﬁre“&u can bo goon 1n the tgblo.

l; ‘Tho typc of” bindar or solvont doos not atrergly qontrol thg
: oloatrowhotogrnmhic prowortiou of tho :ilm. Howovor, tho imalo formntion
| npnarontly Varion with Hinder typo._ Cwin@ t0 “tho lack of 1nformation on
i;gifoctu“of_powdor dovolopor in tho prouonco ﬁ:'difforpnt.bindarn this _

_\difforonco onnﬁof bo attributédzto tho chango 1n 5h5toae§aitivu proPOftion.

|of tho incorpovgtéd oakonium sinco it might bo accounﬁod for by thu powdor

' dovolopcr . e E : N . -c i

% : 3 2. Tho bindor or solvent docs cositrol the sbructure of tho

K I R T o - . :
i -goloniume Anmparontly somo binders can promoto tho formetdion of alphd
73 - ';‘monoalinié.ualdﬂium; ) : |

3~ Tho ‘bindor or nglvont ‘doos affoct thg ~olor of tho film.
' Msw\:omm
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_ pnint, mil lbocaasc c.f: formntion of groy hoxaponul solonjur,

In gonaral, it awapoarn purl@n-licayl and s;\.lﬁ.g:one (aﬂ.r dry) aro 'sho
boet ‘oindoru usod to dato.
' Tho outsﬁanding rcsult of \;hwe studios in rogerd to gaining an
underatanding of £1lm ntructuro is tho infornation that nolonium may bo
o’onorvubly crvuballinp (alphe monoclinic) end o441l bo photonennitivo in

. tha nonno of oloctrophotogra;nhic noods.

' Eff-oatjp of oot mmt Lrontuonts of Blogtrovhotopraphie Filng

Owing; b4 1ndicatione thot (1) binder or swl'vunt cauuoachnngan in
‘ salonmm ntructuro, and £2) hcat trontmont to ot a paint 1o d@trimontal
‘ if groy hoxagono.l uca.onium 1o formo& an& bncmmc 5% tho known dnpondoncc

: o:f nolcninm ﬂtmcmrc o1 itn tnontn@’mb, pcs& hoat troatnonta woraq nmlo on

R vawicuu tywcs of soloniun puint filnpe Initormation on tho o:i‘fcc‘bu en

. mweamb.ncc. photonctivi&y, Mnaga i‘ormation. cmd. X-roy ntructuro Woro qou@zta
;’I.‘a‘nlo 14 ahowu ﬁ‘go raoultc of hoat trcnting fo:: & ninutes ot 22(3"_0._, -

; followod by wnter quonchinp. | 7

g ; :' , Tha followine; trendd aro to bo notogl in th:Ln ‘uablo.

»

Ls Solardun filrm, az.ﬁihiﬁing gmy ho:tagonal 00103\1314"11; _amm*phouu,

and "'1!“ cr:fnto.‘l.ling s.{:rv.c‘:‘eiroﬁ and vari‘oun coloru ‘oororo hoat vroahmm%

E aﬂ. t\n'nod o red. Brovm color and showod an unl'noxm struoture donotod oe "I"
crystmlino oftoxr hoat trontmont, }ecz;une af tho dlsbinction botwoon thig
|and the XM or al_;plm monoglinie .'gtmctnro,,. tho indovondenca of itg ocourronec. |

fon the sborting stracturo, and it net boing 6buor\'g¢ vithout a bindor

REGTRIOTID.
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) : attroction botwoon an aloctron gos &nd positivo fone in $he electron gus, | P
2 that ip, this abbraction givos %ho cohoronco of the shruotura. ,
Y, Tho vosidual or Van dor Wanlts bond 1o similor fornmlly to o | ki
motallio bond in thebd 1t con tio an indefinito numbor of noighbors ' N
Yogethor. Whilo it rooombloo a rotall ig bond in boing ablo to bond an 2
indeTinive numocr of noighvors, it &iffers Srom tho motsllis bond in thay N
v(;;. _ , thorc aro ne olootrons shared, also, 1t is vory wosk and can only tlo o P
N togothar moloculon with no oxtor:ncul fiolds, Rarc gasos in tho colid
_ osboto have molooculon bondod Wy Van dor le‘n forcoos n)
: " MOryotal Chomisbry," by Re 0e Bveng, pe W05 RUSTRIOLID
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uuitv“ ochuwﬂmmcolly alaooifisn oalid t"nds ag chown 3n Firara 25,
Evans' tablo con o cOTs siated '&t“ Soliy

-inﬁ gonno. Soitz i class?fying nolid tymoae by thedr chcuicni bqnainp

' whilo “vans is dhowing whut prounrtios A natcrinl uoula hava i ttc ctoms

woro bondod togothgr uololv-hv n,e of t e four tasic bond & rnge, An‘out~'
standing rovolation one gedng from ooitz’a dingran, aftor ho realizoc

monatomic motnls hvxo natallic bondinp, valongo cryataia havo homovioler

‘ bonding, moloculnr crystaly hovo Van asr'wauih bonding of tho nolosulos

and homopplar bondding 1nturnally in tho noluculun, end lonie cryotaln havo
ionlo honding, 13 that 21l natoriols do not fmll in ono of thooo cnocifio
catogorivo. Mt nova rcnronanb nixturu uf bond ugprs.' '

2 Ty i to bo noted that structuras Qiﬁh_only homovelar bonds aro

Ono can only form o, nolia by ﬂu&ﬂﬂ of othor bondo botwoan tho noloculoq.

.‘Thouo bondﬁ aro uouelly V%n dor Voolls bonds or uono modificntion of thor.

i

Innpcct*on of Eablc 17 4n tho Light of tho raauirongnto that an

olcctrOﬁhotograuhic filn bo an ineulator, ghiowe that auch filﬂﬂ shoulavonly_?-;

: oceur if thoy havo henopolar una,or Yan. dor Wﬁnvn bandc bs‘wﬂcn nelocilos

an&-honopblnr bqndc-botwnon atomg of tho-noleowlocp Alﬂé, 1t apnoarn-that

- Qinco oatieal nrouorbiun of nnbcriala having auch bonds aro pronortios of
1 the i dﬁvidual noloculou, un undornbawding of why both crystaliﬂnu and

) vdtrﬂouu solenium coukd huvo nimilar optical proworfiou baginu te anpoar

i

1 (aszuming vitrcouo and crygtallino nolcnium both have thip txp; of bcnding

botwocn moloculoo)

" :Hmhc.ﬁodorn,mhagrv of Golids,Y by F. Sortxn, pe 75¢
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Soltz elnoo ifian hcxnyonnl solcnium as o tranuitiOn botween o

nolccular and vnlmncc-cryutnl uhich.nlse hpu innuriby soniconductor

1 aroporticg. Ivens classifips horogonnl nolcnium, To, and SbaS3.an having

~motallic hctorodannic chain crysbalu (hetnrcdanﬁic rnonis that vory vonk

" rietalldie bonding io proaont). mhorcforc, 1§ esmenrs. thot cryatqllino '

|, selendun canzbo consigsrpd ag o modifioed molocular cnfntaiy

" Gonron Structural Ohnractorintiga Anong

- Known Photosotive lintordnla: s .

Becouso of the. nbovo clauni’ication of groy hexogonal erystollino

soloniun, onoxmight 1nagino thab vitroous ocloniun could conuisv off

: extrunoly 0mall long nolcculnr crystals or Jjust unalignod chain noloculos

bound by Van &or‘vaal’n £orcus,

Ii ‘-iﬁ in, tho coso, 1t kn 1ntcroab1ng %o noho tho nnthruoono haui
8 vory uinilax moloculnr abrucbura 6 that o£ anl onium. Evana:clusuiﬁios

. 1t no hoving long flatb no&uculnu tound ﬂriharily by Yen dor Vnul'n forcots

Alno plentic suluhur in 6&@1“0& by Evmns te cowﬁist of long chain noloculoo :

bound primurily“by Van &er anlln fofcos.:

aviding tho vhovo nneunp%ioun ara truo £or vitroous aoloniun, it‘

mp ovidont bhat ano connon chnsngbnxlutic vngnm ubrnnturoa of phobnnctiva
natorimls sould to hhair lonp ﬂolacul\n ianrnailf 1inkcd by‘honopolar

bondiqglanq‘hognd ta.o$hcr nplqculou or linod up brﬁorod aggrogatou of

_ noloculos (boglanings of o crystal formabién) primarily vy Ven doy Waolls' |

° bondﬁ '

guah, eana,  tho Ynn dor’WanL'g boq@g would.rfovido tho

: inﬁulution botweon chain nolaculon or chnin nolecular aggrogabob.
' n.nommcmm
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By apsuning ofeh chodn noloeulso heo an eloctran bend oystem, ono could :

B I A .
o a & 0q =
Lo ‘au.qu TN S 1 e
I
|
L
I

oxpoct %o sbhinin ﬁhotonluctronn in ennty bonds of tho individual nolwulen

" undor ingident light. Tho ﬁﬁﬂ!‘l‘&‘biO’l of tho. onergy ’bmdo in mch lOng

A
P

9=° ] @, . : moloculc oy nolowlar ac{;rogatc woukd dotszrh:lno wvhother olcctron a*‘ci’botion
’j«; o ~ %o tho onn'oy band by viuiblo light coul& Qoour (ii‘ tho onorgy of tho 1ight
= . aucmta woro tho canc og that of tho 'bnnd. uapﬁ on, “tho naxnun officioncy

- of tho phqtoomimtion process vould bo obtainod)s It s bo bo. notqd,

howovor, that ono would oxpOct tho officioncy o:f photooxcimtion for

’fc.' : . . 'viuiblo light would. vory £ tho atons of 'oho noloculou oro nhmrgod. o

S ;'61;}101'. byposs _ : _ L o o

= R At thic noint, it io nertdnont €6 point out that d4onond V‘é'h.o'uld.i
: o -. .‘Vn:on:;onu phétoactiviby‘,.bu{: noyba nQ.t for visiblo 1i:g‘h'o (thie dopands on 'oho 1
%; : . - cncrgy nopo,mtion of bho ;f.‘ull mul ormty 'bfmds) singo :Hm ontical proportioa
?:;_‘: | : havo dopendc:xciou of & uiv ay Tiaturo 40 ‘b}mt of clnin noloculoa n.nd :H: is }
;:q: . an ingulator. 'J.‘h; nu..jor cliffercmccq ‘bctwoon dianond hoIQeuloa and orrmic -
0 it . ’:- /chain noloculce or tha nrououod chaln molncu,lon in vitrmua ﬁolonium ig

’gg i thm the car’bon atong fominp; diamond i‘or's singlo bondsd in ongh. of fhroo

;{f? d :dinenuions 'bOcauno it hre fouz elcctrona to ahnre, whilo e uoloni\m ntom

g::‘ mnly has $wo vr.\’l;enco cloctronn pd it can onl-J g;row m 2} cha—in. Thun.

ie'?% dianond is & hhreo»-dimonuional narray oi‘ lgng ohain noloculca.

}E o ﬂn +ha "ﬂasia af tho. pontulation t?w.t orgauic cho.i*x noloculoﬁ will
‘i@ ) 'i‘.. mhorontly ponnaus photooa,actric chnmctariuticn if dimqnd molceuiou do,
@ (bocmuo of bho sero 0-0 chains 1n -"bo,’oh tho org:mic and diamond moloculc.u)
gj’ it nighb ‘oo O'cpoctod that if a §i-51 chain voxo i‘ormod intoe a long noloculo,

)
5}
SR

; nopamtcd fron othor :Lil'o noloculan 08, in tho ory mic cou0o and bound

RASIRIOTID
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o | prinarily by Vea der Ynotto forces, 4 would posﬁcéa photonetive ghurrotor-
, r iotico in tho senso of aloctrovhotogrnphy bocﬂvoa'sixtcon dhow6 photo-

o R | cenduotiviiy. Tharoforc, it awncnra both organic and porhapn n;licono

W@ - | notorlals showld bo photoactiVo if corbuin'athcr conditionis can Bo

, | untirfiodw .

??\" o : Alhhouqh tho cbovo olansificrh*on and,norrol~tion of utructuron of
o e . nhotoochivo nrieriole indiéntog: ' _-

:f~- o - 'l,- ' SR X Two ronuir‘mcntu for nhotoﬁetifa netorial utruchurea n*n ﬁ“'ﬁ,
i {a} ﬁhé htructuro conndot of nalcculon bound uriﬂbrily by Von dor Unul'

i foreos and (b) tho wolcduleo 0 long chnlho of atongs

| 2. Tho aourcon of nhotvalectronu aw tho indivi&ual molaculos ox

' : pcrhgnu moloculer agoregnton (bcgiwninrs of cryatalu), tho afficioncy of
ﬁvs".u= L i tho oxoiﬁabion process 1o o function cf #ha'cnéfgy bnnd uonaration.

- ‘ -3 Tho Van ﬁcr Hagl‘o bin&ing contributos thc OlOctricnl 1n~ula*=
! _ 1ng naturo &nd edlows onch nolooulw nn* soparabaly undar ligh%. 3

& R - L b, n;l lmovn ngohoagtivo na\orialn oro aaaunad to hovo or aro

A ‘ B 1donti£*Ad no, having this %yuo of otruoturo or o alight no&ifigntion o* itg

5 _,-' tt io not yot appgront how tho phcto alectrnna;coula rolnauo tho

churgo at tho surfpce of an<ulegtronhota grovhic plato. .

Strugture, Conductivity, mnd. photogdnﬁugtivitf‘in tho

B T A YL Group of tha Poriodic Gyston .
B S ,

‘conuidornﬁﬁonu‘of-mono axﬁarinuntal dutd and otrnctuﬁnl nodolg -

givon.by Von Himpol® foxr solcnium stzuoturcw rélative $o that of tha

clcnonbo in - bho oixbh growp of tho poriodic nyaton ofn bo holpful in

ks Von Hippol, Journsl of Obome Phyoe, April, pe 372, 1948 pnencronan
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(1) domonotinminr that the noﬂunntion ﬁndc obout tho structuro (in tho

.pxovioua nuction) for vitrocus selcniun hnn hnd nonniacruolo vor‘ficvtion

1 and (2) givtng further insiphta which ehn forn o bagis for thoarzzing

tho phctoacticn in tho alcctrowhotopraphic nleta. Also, cong undorsta*“v
1ng of tho yranﬁition fron ainglo molnculcn to crvstﬁls cﬁﬂ ba egtninod. '

In a&ditign an undoratana ing of tho ronson for To rn&‘hoxnronallj

1 crvetnlline nolonium Lodling %o Vo ﬂhotonctivo in tha sonoo of nn,ulactro*.:

photogranhic nlato is nndo oviﬁont.

" Btrueture

Cxygon, sulphur, soloniwn, tcllurdun, and »oloniun atono Hwvo o

. Porbital oloctrons which oro avalilsblo fdr;¢ovagont binding, Thoroforo,

thoy hove possibilities of coubining to forn .ammc rolocul.s, ring

: moloculou, or chain nclogulou (noo Figuro ao)a Tho - praroroncg in rogard

I %o whothor tho double or oin@io bond‘is unsd, io doborninod by tho onount

kcﬂl/noxn 1o

enie nolocux 8 aro

_ oxpoctods For 8; tho corrosnonding voluss pxo 63n ond <;88:kcn1/nolc,

) uhowing rinp noloculos aro mora favoroblo, that iu, utiliying tvro ninglo'f

andc will nob on onergy gain of 127.6 ag cowwara& to 88 kc&l/mo]o for o .

'_doubln bond. For nolaniun thc lar@o gizo and polariyihility givae einglo
”;and doublc %onda of obout 0qual utzongth/(57.5 cquarod to 59 kcal/noloz -

1 80 singlo bonds will aino bo oxﬁoctod in thiu cOBOs

Ring roloculos will broalk *nto chain aogncnta at high tenporaturos

. vhich nn pglymerizg inte chain molcculan, givinp tho renultinb noatorial
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FIGURE 26. SULPHUR MOLECULES
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| plooticity, for exrmmle, plecilc sulnhur,

forecac acting detwoon neigﬁ%oring choing.

by Van da

it o diotnnco nowowhut clogoxr than thoir Van dﬂr Wacl’ﬁ nnacing.

{ rotwoon nolcgulun talken nlaco in po;nﬁ Iro

;_ arrangoﬂknt which in the haropcnal ntructu“o.

: 1n ﬁho qolid ﬁtnta.
'Ono can sco: hore tho way
ttho hoxuggnal structuro of e or To,

,énnd onglos in thouo utrucburou, 1t con bo ghown ﬁha

1% R W, B”con and R, Farolli J Ang Ghom,. SOOa, 65, 639, 1943,

~100~ DRATRIOTED

It 10 Imown thot sinbility of

: chadn noloecnlos ancﬁﬂa on tho sﬁatuo of fheir ond sroume ond on binding

0il, sulshuric nedd, oF ﬁniégcﬁ

| can act as chnin torwinntorn and provunb polynorizntion ag hog Boon shgwn

by viacouity noanuronuﬁbn on cultnhur with such ndditiong nrcuont.

Thp_bindtna forocs acting botwoon tho molosules of oxygcn” ﬂuiﬁhgr,

]iéolcﬁ{ﬁﬁ, tolluriun, ond poioﬁium.aro indicatod by tho crystel ptructurol

of bﬁbao olohcntu. Gelid oxygon coneietd of diatonic moloculus oni& bound

.

forccu. In pulphur, Sg ring nolocuigo axo pachod tbgcthor

hav~ hoyagonal utruoturc ooniponod of ‘chad n nolcculon nnﬂ Po vroconbs &

simplo cubic lattico. Thoroforc, a nrogrcnsivo dcgr»aon in tho diutnnco

m O to ?o. Bo ronronontn & cauo

' whore tho inturnolesulnr binding forcou hmvo incroaﬁcd orough that it hoo
",v choigo..n" a £unc$‘on of cooling rato, of roenoining in o diuordurod _

Lchaln and ring o’ccule utago or going_eVor into on ardarly chein nolocuio

5

Incidcntnlly an ardorly
nrrangononu of rinp noloculon 5ivoc it grvhorhcﬁhin ntructuro for owivhur °

ond o nonoclinlc {rod) nolcniun atruoturo. In To bho binding forgos

1.botwoon noloculcn Lo, £00 escat to allov thq diuordor;d oondit*on te oniat

riguxa P7 ghows tho utructurao of 5, So, To, and Po.

hn-whioh tho .chain nolcculos Ti% togothor to form

th -800ds of tho

“

cubio ntructurorof nolonium oxist in To and So, Tho oppoarance of tho
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: " cnbic otrﬁc'@u-ro in Po is tho ceubo of tho dron in_ the nrlting point in

fé‘ godng from %o to Fo.- - )
C ‘ﬁ- Ao tho abovo ;.:olggulcz n.nd. crystal stmcturo dovolop in goiﬁg from i |
e 1 0 to Po; & gradual qvolutd.on of oloctronie -com‘i,uetmity ogeurs, In 0,,

j ‘ E _ ', | olegctron trmnﬁr’am only ogcir Botwocn atons of a:io.ir.ohic RO1ocuLose Ia J
_"‘i : mﬂ.v;hur, tho ring nologulas, havo tho 'bog'inningn of" alo';:xro:n bond atructuros
,, . ,- Tho fornat ion of long che.ina by nolyneriznt*on in 5, %o, and Ta nc\hu -
j”,c oloc%ron condustivity along tho. 1ndividun1 noloowloo ﬁonoi‘b;o. Howo'mr, i
_ _ o ag o rosult of t:ho hononolo,r 'bonding botuoon ctons of tho noloculos, tho ' \
- : | cloctrons oro u}mrcd bot\'oon nto“m, thoroi‘oro, givin A fil;].od bond and \
L ) . ml'i'np conduotion a% roorn torm. rature thhin o moil:ocx.-lo Mposni'blo unﬁ,o'nn r
%: - 7 cxoitation of clgctronn by -other noang to hi,sﬂmr olootron 10""15 occura- )
g; _ ‘Light of tonporo.tmro oo BoTVo ag_the onar(;f of o,\cimt‘on to _ } :
o cxoim oloctrom ..n she fi-l-locl ban&..g in thono nolce-\.&oo. When thoso -
‘* \ o ] dlactrong loavo tho :ﬁ‘illcd bo.nd of tha noloculc. thoy Loovo & -vositivo ) ' _ ’
f L neto Yohind. Undor an o *‘311&1 \oloctric f1014, the oxoltod cloctrons An o | -
‘:f fornorly omnts 'oc.nd ad o.loo tho ponitivc fwloo in thc full 'oo,nd con no?o. ’
- | (Soo B‘ig\xro 28,) mha oxoitod ologtron oroccoo,rz towerd. tlio anodo zmd tho {
°$ . 1 poaﬂ_.t:‘ivo holo migrates by oloetyron o::cha_.ng_o t.gwalrg the cgth_gc'_le. who width -
A ; . i Q _ . of tho rmp ’oéi;ivooh ‘tho £41cd and omvty bend doterninos tho onorgy é:«_goﬁiqd‘ i :
g‘; B | for 01 Yon, mc tabione Bvidonco t-het tl;ic bamd. ﬁcwaaratién in §, r.od\" |
?ﬁ _ . nono:slinio, cmd. groy ho'mgonnl noloniun ia apnwoﬂcinatoly that of tho ?
:,g ) | 'qu.o-_rx&azq_f:viﬁ:l.hl_o. 1ight hao bacn g,iwn ‘by vm‘i@ua mvonfzigatom o8 ﬁhown _ B

N ' - : _ o e ~j;
;;i | ¥ R 7 Bocon and R Fmro‘lli, Js ".I_;m.' Ghon. soa., 65, 659.,'3_;39*4:; | e

e < - - ; - [
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| in Pizuro 29 Tt 16 to be notod that thie ovidonee in Figuro 29 wras
1 obtaincd fron solids nmndo up of neny nolecules, Ono rmst, tharefore,

oxnlixin how tho oloctronas move from ona molecule to ﬁh@ noxt, Ojie would

“oxpoct thﬂt tho oxcﬂ:od alogtron lo:wing 3 nbnitﬂ:ve holo behind would croatc

7 pooltive np_acc chargas  The forco of tho positivo apo.co chm'go lort

. ;bnhﬁ.nd,, '_pl.ué ‘aﬁé ioy prodbability of on Ql‘cctrc?n pc‘ms;‘ngr tho Von doz_‘ Woalls
1 gap Yotwoon noigculos, -ﬁ‘hould trop the olocti'é;x. If, hoviover, o high
. fiold worae cmpliod to overoona thono. two iﬂfluongan, ong nigh‘tﬁ obte.in
1 conduotion of tho oxritoa olwtrons through tho body of tho prtariol.
Expu;»imon&al ovidcmce that photocurrent in sulphur and _nppool}nic oelpn—iu:‘n i
:j io o 'i‘uh;:ﬁ{of{ of uppl‘iod voltogo, as, uhox:m in Figuro 30, -.éhbwn ‘that thc; |
o :cgm'bina.tign of hig‘z fiold and %.ho high onorgy Lovol of tho oxeltod oloctxonn

nllows sonduction m rmch o nolocula.r nodiun- .

Tho di“finmgnma botwoon cloctrico.l conductivity of groy ho;ragm

: nolcmiun, rod nonoclmic. umrphoua golonium, n.nd mﬁ.phur oon now bo -

:irumiorub od by conaidor*ng thodr atmoturou ond, tho proooca of oxcitin(;

._'-nolanium, $ho holcn Loft bohind ’bv the o.ccitcd olactronm xmicn KOV

1 votwoorn nolaeulom only undor high mmliod, fiolds con nvy now f.rom tho
ﬂoloculu in mhiah ‘hhmr fmc proc. wocl Bocauuo ‘of - tho. highoy ~pobont'&:o.l
'.-"barrior 'bo%swoon noleoulon pronontod at this lovor onox:mv lo\ml thcm :vh

| tho ‘enorey 1cval of tho oxcitoa clostronds ko coon ng ho ho:mgone,l

. doTondun. cbhruotui‘o ovolvou by ?"rnntion and 11ning ny of ohe.in nolcoulos,
tho atrongor. intormolocular ‘i‘orcos roouli_zinc; frofm tho -tondoney. towonrd

notellic bonding 1dko thnt in Po lowern tho borrior botwoon noloculos and _
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allows tho holoo %o migrates Hridesco thot this emmlonation is volid is

1 f'i-von vy Tall offcct noaau?uhnnta-, tharnooloctric povior hcaﬁﬁfcmn‘-iﬁ and

—~ =
80

B o roctﬁ‘ior action of groy hcmc;oml poloniun, ‘ninco nositivo holcﬂ ore
: ‘3?’ : mdiccﬂ'fod g providi i tho condugtion in ‘ohoac cmmc., ‘Dnu na./ aal“ why

f ono obscrvou o Holl offoet, einco oquad np.nbar‘ 0% holos and oloctrona \

= ; nhoﬁld bo mving, thug nooninf;ly cmcolling out any oi‘foct. This ce.n bo .

* ‘ anovorod by nob:mc thont thux:o is o difforonoo in tho m’bili.ty oi.‘ holca :md
- ' ' ol octronn oand n.lno notlng thnt if inmxrity lovolo of tho o,cccmtar typo oro

ST pronont tho- ozucitod okooyrons nay be tropnods _ t '

| | fﬁhorofosa., a nmodel) for oluowo%“hotagmnhic SoLANIUN nbm\cturo

% . ‘ oonpouod of 1golntod ‘chadn noloculcn (mornhous ooloniun) or ring nolooulon

B | in cryotnls (r.\ono-onni-c solondin) is focoiblo and tho rongon for th?

) inability -to udo \corml-oto'ly eroy hoxagonal solonium, heving -smiiar

1 photooloctric ’arovwrtioo, co.n bo nocu. 6 "mch nian by uhich nhotooxoitod( ;

' .l o;octronu ohn paog throw h o nod.inn comoaod of clmin or ring noloculen

’ bound {:og‘othbr by Vai dor .faal g -’f’orcec 1o ohovm oml mmpporﬁod— by e:mori—-

hontel d"cxta: Algo bha “aoson end gamorting dnba :ror thoinnulo.bin{r mtufc

M

¢

ot roon tonnorm:ur'c in ‘oho dak of & natorial buil:b 1dko t‘min rodol i

ou

°

eppm'onf;. E\zrtho:; the aamrmbionu rmd.o. in ‘bho nrovioun nOQtzLo'x, vhoro &

"
oy s sy
B . Yhg O O

po
b 2

Ny

"pobniblo connon Mructuro.l nnturo fot photonctivo rmtcrialn Wwas diacu,nuoa, )

i - e smpportocl, and. ohmiﬂato&. o S
?,',= ﬁi‘; . % '. «\ 7 ) ) S e 5 ( - NG :- 5 . ) . a
X z‘ ~ ' - ffho Fornation of ‘an Blootrostabip Iname

'.I.‘ho omlmaﬁﬁ.on of tho foz-rwtion of m‘x rlao rontmtic .’mage oon ‘oo

~rnadily rmdo weing bho a,bovo ntructurnﬂ. noclol and conaidorin{g tho condiﬁiona,

~ \mdor which canduation con ogour :ln nuch o etructuro. o W
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;:noutralizod poxr unit aron.

Ohargo, olther on fho surface or indugod in 4he Tilm surfaco ob
roon tormeorature by the gharging device, nots wp. on clogtricnl ficld threough

L-ﬂxo fiim. Yo vnprociablc currfnt will flow whils tho spoginon in in tho
' ‘dark in thia con&i&ion {hcwovvr, thoro 10 undoubtod&y an unnor 1init. to tho | :
: fiold which gon bo withntood) bocaunn ony pocitivc uvlo proeonb in tho full
%'ban& can no% novo Iron ono nolaenlc to anothar ond tho onorgy soparotion of
“tho full an& onnty CNOY gy bnnas for tho noloculos in ‘grond onough thut o

'ﬁhornal oxoitation of olectrona to tho onnty ban& only ronulte in & & Pfow such

trqnnib*opa.

- On oxposuro to 1ight, photooxeitation af aloctrénn oceurs eq-xhnt :

Eoio'o'tronu riso %o tﬁo omﬂty honds of the noloculo. Tho oloctrio fiol&‘puiie

| thon to tho Anodo providing tho £1old 1n Yorgo onoug zh o QVOrsons tho forcc

: of tho noeitivo hole attraotior ahd tho potontiel barriar hotwccn nolcoulou.,
If tho filn nurfaco is tho uno&o, tho plun charg\n thﬂrc aill bo noutraiizod
‘by the 010utronn. If tho f’inVaurfaco is tho cothodo, the nogativs chargoz
~:¥ﬁdrc wﬁll beo nouxrwliz | by the bound noaitivo holog in tho noloculou ot

"] tho surfaco (it will ¥o mcallocl ghat tho iﬂtc\.smon 1 dica.‘bod.

holcu ean not rove fron ﬂoloculo to noloeulo in nonoclinio or nnorphouu

-Jsolcnfum)' Binc" light nuantn nuct hit individoal mbloculon in ordor fqr
N olostrons. to bo relganﬁd, it ia dbvioua ﬂxat only thano arenn of tho
‘.murfaco on whioh Light 1npingoa will 1oac thodr chargo.- Alao" uincc tho
'f-nunbar of Qunnta pcr unib aroa incronaon with the intonaity of light and
;;NO&OoulOG nro oxy’ snaxl, arcnu hit Yy tho groetor light intonnitioa vill
D”Elooo moro ohargo thon thoso hit by lowor lighﬁ 1ntennitiou& that.is onu

owpuatu u otatioticel inoroéso with light tntonuihy in the nunbor of ohargoa'\_

msmwm |
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4 oimplificd diogran of one concopt of tho offoct of charging and-

Iight on the nolocules po_r cryitsis of en olootroohotoprenhic fiim is ghown

l j:n;Fi“gura 3a

Digeusnion

z\. critiqal o2 an‘i,nc\tion of tho ahove omlwm* on of bm: formation of

| cm oloctrdnbutie inw{go rolc\tivo to !*ccunulatocl In‘zowledgc on. oleetre: nota-

& {;rmh;{; detolla of tho utruoturol nodg,l end thc dcmndcnciou of 1ts

olcctrionl cohé.u,ction chcsmcforiuticu bringn out & 1arga nunbor of con— .

gidorations nurt:l-nant to dovalo“nont and, undorstonding of o uctronhoto-* .

: e;rmhic ‘olmt»n prd dlso othor nouuibilitiou ,'z.n o\ﬂloinin{; tha dabo,ilﬁ ot
‘-‘ir:_mgn £orrmtion. At the mompnt, sono of thoso conslideorations havo 'beon
':.mao.. In tho following, soo of thooo oro dloousood ond in & following

. uact on f2ON0 mrtinont o*cnorimon%rs i ates xdv‘iOn'O(lt

For tho .>ron0nt it in to hc nobod. *bho.t;'

1. :'oinco o po“itivo holo anBco churga oan 'bo dovolonod in thc film

: i incidont 1ight i1 tho m‘oeonco of on elcct}ie i‘iola, one noy oxpoot

g fiml that 8 filn will dogonorato on uuhaoquon'a chm*gins witn thc; pane

°

1 ,nohs anaaock_mﬁe oltie nonz the‘aﬁno DY um‘mm of he film (doponding on tho

‘ c‘nnrging polurity) whioh wou,ld péfolot af'bar ronoving tho ohnrgfmg flolda

3.' Unﬁor high fiom qtrongtbn, ono ,xoulu got clootron fiold

onianion i’ron tho nolocu,lou oonpoaing the i MEATY A:Lao, pouitivo_ holoo would

hcwa o groe.tor probpbuity of ponotrvting tho intornolocular varriors wdor

RESTRIG"‘ED

2e Ono ceuld. inngtlne t;‘ho charging nrocoaa as dovoloping a pouitivc
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A o .
h 2 . o
o & N o
- A R S
Fovoe % :')V«W_y,-;,-? a P a0 0
W ' . L G

B

F!GURE 3l A aiMPLiFIED SCHEMAT!C DIAGRAM OF THE
ACTION OF ELECTROSTATIC CHARGING AND

‘ INGIDENT LIGHT ON THE STRUCTURE OF AN
ELECTROPHOTOGRAPHIG PLATE (SIDE VIEW-
SPEOIAL CASE WHERE MOLEGULES ARE ORIENTED)
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- up'mront Ineroabo if dnr)r doow rato.

| nighor amplicd cloctricel fioldo.

. __tdnpor;\turo.
* | have difforont offocts donending on whorae thoy \vano:poaitibncd..

~dark doohy.

‘doéoy ra.to »aunOcic\tod with 111uninnt* Qn.

, thorrml ngitution to raieo thon into comluoti.on bahde in tho dork.

351 RESIRICIED

It follows that tho anount of chorgo

"able 0 bo rotainod on fsho surfoco of a £iln aftor tho charging opez’*ati-o.n_
B na,y bo o funstion of fiold throgholds for floy of thono chargc carriors.
.mrthor. owing to difforcncon 1n mobili'ay of oloctronu nnd holsa;, vuv m.,.,;,..w
ox'pOc'c asynnotry of chargo 'built up uging di‘fforont ‘pokaritios. _
. 4, Dark docw noy be agecounted for by assu,nimf a fiﬂito probvbiliw

“of ponﬂ;i_;.-'}:-.vo holo 1 low -botwoon néloculos in tho dnxdc and anouming £OT10

«cﬂ.ootfon:a arc thérmally oxeited te tho ormiby IScmd 1n the =*.elc u:Log- at TOOR. -
Tt vould bo sxEpected thnt impuri—zti.'o_u 4n tho gsoloniun would
Thoy night

aét to dnorcndo tho 15;301301‘511*1;3' of pooibivo hodo conduotion and incronso.

!l’hoy could aiso lncreo.uo light dacw if tk_\éy loworod tho

| potontial barriors irm-,dirrg photoale ctroﬂ flow.

Ag 900 notod. previouuly, there 1a an omm*ont incronso in d.m-}c

night bo ‘basod on tho aammption thnt durivwg 1llunination aono olcctrona
| aro minod to o:.citod u’oo.toa whigh aro not,; hovovor. in cond.ucting bandu. -

',T.‘ho cxtm dnorgy pocsostod By thooo oloc%rono willl rmko i% coaolor for

Until .

‘ :tho Burbor of thoao O'coitod olec‘aronn ig oxh:mntcd., thcro will bq on

Whilo this o:»:plma‘aion noy uccount

'":.t‘or tho offoot. it ig only connidorod tomntivo ninoa, ne notod 1n coo(ticn '

..l. thoru 18 sorua doubt as to whothor u‘*o offoct in mm:h,

B !Dho oi‘i‘-act of orientation of noloculou rolabivo Lo tho "’ilm '

| ourfaco 15 G‘f otrong intorost ince when ohain “oloculcs ars involvaﬁ,

" RESTRIONED

Ono “Qusiblo oxplunat**on of thi‘n- :
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conduction nlo_n'g thoir 102\(;%1&0 only 1o possiblos. Ono would oxmoct theb ot
& nogition '\-rhoro'a;'ll tho '101534::\11‘09 wwo l-i'ﬂ'aé un ;311&-:;6'-'-5nr1 fron nﬂrﬁaco

- to beso, tho {;rs..t‘test ratc of lip;hi aocnff would be sbsorved nnd ua.nc the

' crcnteut prcbn‘bilﬂ ty of nositivs. heln nigroﬁ:ion uould. be nrcqon’cod.

B,  0n considoring tho dntn in I‘igwo 29 i‘or nulnhur ond poleondus

‘ dnd *ho dgfarence in tho oioctraﬁho’oogrmhicaat"on of n plastic nul.;hm:*

end vitreous scloniun f" ln, ona boging to wondox why thoro ia anch & Lorgo

g

difforonca ih i1 (rhz dogz'y Talos 0o woon thors. Thio. nipht ho cxnlv.incd by

.:_diﬁ‘oronccu in potentinl 'be.rrior hqightn ‘bcwr-on noloeulou owing to Mffor"

osiced in Von dor Tonl'o spaging nnd thcn afndn 1t could Yvo a.m’.l.o.inad 11‘ ono

1 assgmos that in solondwn moleowlni ngarogates (secds of cr.;otnlu) ¥o 10ro
ccnnon than in aul*:hur. ’l‘ho ogg’rogetion of nolcculon into o nroiorroﬁ

I‘.urmy would. @ond to docrgano tho diﬁiculty af no-ring olootronn or pouit:lvo. T

‘hofLoue Support :t‘or annc nddlitional conuid»rat ong. tmch ng thoso is givon

aolo*xiun in o fow usndlo filns and tho ainult:meeue incroano of light ond

' f"do.rlc docay in going fron 3 i:o So..

To Owing %o ’oho charactor icer whiél{ cou—la ;ba asc’ﬂbcd tu i‘::‘f.-lsis“

B 1rmor{mnco of tho fiold stron{;th in obtaining ;photoconduotion, Qm oan

" ouoily aoe thot filn thiclmonn should bo o vory :mportcmt fnci;o_r in

1 dotcrninin{; tho co‘cd.on of on oloctrwhotogrnphie £L1m,
_ '8_. It nou_d apyoor tho.t oioctronhotogmphic o.c%ion could. Yo o
ntrong mncticn. ef fﬁ.ln tc"per turc d,rring cherging (ouing to tho rolo

playod. by thorrd o:.citation) o8 woll a8 tho offoci;a of light OXDOBUrOs
' msmzonzn

by obaorva.t.ionn of aalnha nonoclinie goloniun in poin’o iilm, BONO hcxcx@nal 1

by ym'iations in nolocular oricntation and ar(;rogntion and in viow of tho
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ADVAVCED EXTERL IS PIRIINENT 20 OERIFYL'G 4. mIS DI THS THEORY
D _ADVATZAGLOIOLY UOLIG M BIRUC TR, Oligh L3 1040 0 00 FIUD
" TE_~LoCTAOEROTOSRAFHIC, lia R IaLs T

Effoetn of Tni knoas of Sol niu: Pi ngntoa Pnint Fi-an On
' Thoir ula@tron%otogrenhic'PrOﬂuxtios

Tablo 18 nnd Ficuro 32 ghow tho rosulto of oloctromptor and imago

1 fornation tosta on ooloniun pignontod nar;cn~Rozyl naint filnu of controllcd 
_ thickncsoon varying fron 0 ool to 0. 015 inch, . nade froq ono batsh of

] paint and propered undox controllﬂd conditiono.

Ono viaunlizon o puint £1ln oo con%&ining molocui&r'aggrogaton of

goloniun in monoclinie erymtnl arrny, probnhly dinnoraod in particlou of

nolccular soloniwi which in twn nxo dinporaod in en inuulnting orgonic

noddun ;u-ch ucparatea tho geloniun pnrtialoo bY thln barr;ﬂ*a. On tho

:-baszs of bhoory and nﬁrugtuxal charnctoriaticu for uoloniun, ono woula
1 oxpoct that thinnor films would t\oroforo toko louo chargo ond show £ro sator

::1ight und dnrk docay ratooe This typo of trond 1a obﬂorvod fox filmu loaa .

_ fhanroaoog inch thick and: eontinueo with sanio moaification to 0 005 inch

tﬂidknonaou. At tho nonent, *t is boliovod thot unoynlniﬂod trondo ot

1argor filn thlcxnonn aro cnunod by pa*nt fiow (ponhaps gzv;ng noiocular ,';_

mlignmqnt).

’ ﬁo,attomp& wog nedo at _this sarly dato to oxplain fhc détailﬁ of

.tho-curvas{, If tho pano oheractoristion poraist in futuro toets, tho

{ dotnitea tronds will -tlon bo comxmorod.

It ia notovorthy olso %o polnt out thvt light doony ratos for hho

thinneet £1lins appronch. those for ovnporaxod filne of siniler thicknosgon
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el : TABLE 18, XFFEQTS OF VARTATIAUS OF FIZM THIOKVESS ON GHARGE ACCEPTED,
RN : LIGHD AND DARK DEQAY RAYES AD TMAGE OJARAGTFRISTICS FOR
AR So FI6"ENT- PARLON-BEZYL FIUMS NADE F5OM OHZ BATCH
QF PAINE

et el

T ‘ o ' Poeigivg - _ ' . Nomibi'gg o Imwn ?ormﬁj_g_n e
3 . .Fwaver Thicknosw, Qhe&i‘ejé, Lipht Docay,  Dork Decay. thi‘rge; Light Docoy, Dnrk Decny, Time of — ILight Quality Gi'_

' ‘-So@ln.—. 3 Ine  Bage ri_datexfi:gl_ Volts ,do/min; ;a/mjm. ~ Yolte %/min. %/mins  Exmosure Inténaity - Image

A - -

= 8 .o, 0005 Muminun snd  120-170 :w7~15u P5-lia 70145  294-362 T2l - T P
e ‘ Stéel 146, 134 k) 115 322 B8 = 1/2 @ée. 90 wolta High \mif'ﬁ‘—‘m hmﬂc" ‘ ' ‘
A I A | - - ground o

S © 6 0,001  Alwiinum apd ~ 350-470  ho-lhg L0-53 130-270  200=-g7h 78=100 - - ~ Good . -
L - . Stosd 382 120 hy 195 pob 86 1/2 docs 90 volts Mod fum uniforn bnclc-° :
B g : B I 7 o . _ . ground

6 0.0n2 Alumdauin and 510=600  91-117 50-0Y 260=40D  159=P13 g0-96 - - Goed
ECE : Steel 560 - 105 59 27 18} 87 1/% #oc. 90 volts Modium wnifeym back=.
v e : - . ) groui‘ld. : K 5

3 70,005 Mwidnum U90=525 6697 3665 323-380  143-167 59=7h - e . 5
LT T 509 83 W 355 153 67 - - - S

. __ _ #~ R ’ ¥ 5 '0’;0_1,6. Aluminum 500-51;0 11;9.3_72 76a.10° 325’-358 20(?'.'219} 119130 B o : o ,.
R o 525 1w 91 336 28 123 - e o
Lo T30 04015 Aluminum 103180 240-290 AML-INE Gaegd 3u3e3dM 158-160 - - -
I GRS T 109 2r8 2 7 37 169 - - = | .,
‘ :————.—:——: .:. ] _=_ o " 1v -., 0; 0003 - muminum; : = 51 200 58 . i us : 7 355 118 > ) .y - - o N % (
) 17 0,0004 Alumipum. - = . - « - - -1":'-8, 830 90 volts Good. I L 5
o : _ ) ’ ’ nuﬁ“;ﬁﬁ' u?“i Gz;"iﬂ«- :Dn:ﬁk'? ° i M

e =0 Ty - . : : » o Cground s T e .

St i e Wi e e T Dl b5 st Bk - £ 2 - o ST

RN =" NOTE: ‘1. Base plates wire brushed bofors painting. : ' : ar
2 S TS Paint used was No, 4i65-1. ‘ , _ T S TP
Pleatos ohurgod with 4000 volts on neédlos. _ - . el e s
Valuaa ard dverssea ~ extroma ronge i ghown : : ceT : S .
PR o UL -7030 Jolts on wire for imafs .chnrpes . : o I e
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“,1%4';;3,,{;00 con bo obtpinod 1n shortor tinos (1/8 sogond for thinnogh

| prote). Howsver, bnckgmﬁnd. noroists on t_hé wrints fron tho ¢hinmost filngs |

Effbcpnioflﬁu&nhux Additiong in Solqﬁi§¢'

On tha beotig of ntrucrtuml 'a;mmonan of golenfvn and tulwbur ono )

, o'mocto b}wb mlnhur o.rlrlod to nculoniun nip‘ht ru‘snrd i’orn ti‘onroﬁi‘ ito

hgxngonal utmazuz’o. Therafore, it shom.d, h: twaiblc %0 hot nrona

C: salonium with aulnhur aﬁdi’c'onc withcut cryotc.lliving tho goloniun durin;'

" the nrowau. M a ronult, it nhould bo poua:.’blo to wgo ‘tho ho'o-pr‘..c“ _
nathod. to mo.lco ulgctrouhotogrmhic filna.

' Aloo, ono o.:noctn ‘that cinco sul: )hﬁr ,aoloculos hwo 'in.rgar Ven dor
Vaal'u c\pacing +hm~. eelc*iw nolccmlon tmd oug. ahur shovg & lovor 1izht
doczw niw,.n aolanmm, oul-;hur will Yooy tho so.m,ibiv ty of poloniun,

Attcmptc to hot nrosg oclmis..m with gulshur p.dditions and ramin

oloctroahotographic proncrt;lmn WOoro succowful unine; L por cont oY e;*'ozrtdr '

14 addizions of aulphur.’ Ii‘iguro 53 shows tho tronds of a.ccoptod. chnr(;o,

§ lighb deeny, ond dcrl' dQcay with 'oho nvrcontngo of unlphur o.dditione. it

.i,s to bo notod thvt ponltivo rhd nocn.tivo rlm-lf ami, light docw mton and '

' _ncccpi;od. c&mrgo aro oinunr with sulnhurp additions (fzhis haw beon noted as

not tho 280 uith aolondus alono) 7 .\lao. thc o.nticipo.tod ’cron,. ta

| ovtotned,

&

On o.%or.mtmg to obtnin 1magcs fron thoco n),atou.g howover, an

unoxpoctcd offcct wao obnorwd. (Soo To.’bl.c 19.) !I.‘ho Xov parcontago suln“lmr
‘ ple.tus which ahovod. tho bost docny ohamotcriatic would not nraduco o

', powé.,cr 1maga. ,I_i_owg'mr_, oftor zorioving tho surface layor fron tho plates
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o TABLH 19. ELECTROPHOTCORAPIIIC DATA ON HOT TR™HEYD G-LRMIUM FLUS SULTHUR FILNS :
Pe‘ Tont cs Sulmhur Mmerim Lwa or . Image Fopmation .~
Ri&3tion 4o — Application Platan Photonativity Time mality Formatton
DG Seloniwm . %o Unod 4n by of Lirht of _ Surfnge  Aftor
2 Lot 5—51 I_Emga _ I'_xfo__nuim _ ,me.e-tz_ron_gbpr-  Exnonuro In‘wnqity, Inero | ?rmment Troatncnd comments
. ’ 0 E :Sprayoé shot  Poxished ghromd - Nors - Nono = Seratchod o ﬁirrof'su?faco.
0 ' - = - = Wwith - Surfacd besomos wavy ~nd .
: gsandproer golonium flows. Presesce of .
.o, groy hox. So pro‘bably ronson .
~ B} . for no charge:. S
’ S . i?m,na o ga & Phtto Yoo . 15 coc,- 110 voltps  Mono - - Mirrey ouif ose - neadily prosr (
e S e T liqudd 64 ~ nporoximatoly 0.020 -
< PO <L T 3 inchos £iim thickmead, -
T2 " Ditko # f Ditto Ditto n Seratshed Yag Physinal nataro ko 1 pef‘ :
‘ = . ' with cont cmoe ~ -tmapa fall with
. ; sandperer hiph baslrnotind arabibly -
’ : éwing-to soratghing,
S T : w " o H n Pitto Yoo Phyolcol nnturo Like 1 per
5 . ' ' oont cose - image faint -

R - ' . _ ’ with law 'ﬁuukground NP
ot : 5 ) Blase L 10 soe, H Yos = - Surfage poo? bosaiss gl,ana '
e = . ) « R ahnttcrm - image fair with

S . i high. mbﬁ 164 ‘oackgz:ound. :
° 5 Sprayod Polishod ohrom!-. " DLtto " Yoo - - Pitsod vurface = fadr lmbgs ~
' ] ' vith very lﬁ.gb, mottied ba-ck-*
3 S0 O . _ p;rnund. '
% ] °5 o T ) Yo preseing " H " Yos - - S\mfaco waw and gloosy ~ .
s B : faint imazo = very high 'bw**-
5 e S , graumh
5 ___. s’LQ:-,J' o Pcurcd on as o Poli:s'i;od a}u‘om*"f* L ] n Yoo & - Mirpor surfage with epotg,
S e T l&q,&ici faint mn{:a - high ’bnqkm'bmd-
9 s piel Ditta D&%ﬁo " u fi Yow - - Mlrror aurfada*ﬂ nomewh&t
=Ny o = S : - : - hettors dmnge thzm dbove plate -
vex -, R progoed at. 700 F.. inatoad,of
R O :
S I a5, g , v His # ¥ " Yono - - ’Reddioh colorad poor surfsoe.
o - S - o nee ‘mca_.: . w " ¥ Foint Scréuuhod Yoo Faing. image, high haekground.‘
S B e with o S
: :-* = - W i m Py = i : : "ennd‘,p.np?r'. S o MW
‘.Ti?’f"f 7;?'90 NOLDE. Elwzan 'nm':amt*d platos & &3‘?. unlsns othiaq noted. . . . .
: - ’{000 volte on wire: for imaga ool -
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thay did. Aloo whon waing o glaes er nien plnten or sproying tho liquld

 noloniun on ingtond of péuring it bofore pFosairg with p chronium minton,

ono could obtain an.inugcrfcr-E.por'cont additions of nuiﬁhurg Using 10

. éer-cont éulphur-ndd@tinn.ang o ch?dﬁium.piat;n, ono could obtain o foint

im&gba

- An explanngﬂon of tho 1ack of inmho fornéb*on in uono:of thooo

{ cdaog can ba glvon whon tho woloculnr gbruqturo of noloniun ‘nnd. tha offocte
of4plaﬁon proucine ore conaidcro& ond it ig roalizod that a aenttnrod

- donood}, of chromiun pn wtialon in. pranont on $ho scleniun surfoco. Anparen&l

tha surfacq vag nade agn&ucting onough by tho ohroniun in tho cnsos of

‘ nnal; yerconta@os of aulphur thvt tho nurfnco chnrgo oithor lodkod off or

| wes pullo& off by tho now&cr'dovarbnor.

mhoao ?Oﬁulnn havo ropﬁ“aunoiong on theooxrs of chmxging o plcto

¥

I wihh An olggﬁzbntrtic chnr if thoy oro vurifioq by furnnor owpormmont

‘ﬁ,;ta thoy couin support tho 1&6& thad ponmtive holo upnco chargo in tho -

«

'bulk of ‘tho ‘natordel is in&ucod vhich romainn ovon if tho chhrgc lonyvos ’ )

tho ourfaco as nhnun.by‘nlcctromotor doease on hhp othor hand, the

leobxomctLr renultu Do aocguatgé far AL 1t 1n asnunaa tho powdor aovolopor

{rcmovbs tho uurfaon ohnrgu owin@ tb bhc na&ure of ﬁhp uurfuoo not. b"iﬂg
’hnuch tha% xargo will odhero to 1b abronnlya “uﬁtbor, 1nyontigntipnu of

- f thono phonondna wiil Yo' nado.i

Photonctivity of Mptoriﬁln glcgtg@ ox-the Bnnig
= of Thoix Ii‘_undc}rmntql 0}10'1io0,1 Shructuro '

AftOr finaing thnt nhoténcﬁivo nﬂtorial structuros oro rolntc&

‘through Fhody nolocukar naturo ond typo of binaing forcou tying tho ntonu
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£ tho moloculos and tho roleculas tegothor, tosts wore mnde on natordnls

chodon on tho basks 6f thodr having thie structursl charoctors

Teblo 20 shows the roouibs of thoso controllod sonrchoes for now
netorfcle as for o thoy Navo bodn carried ob ?_.-}{o prosont timé., Thooo

ratordals with nolooular structuros charectorized by having Yong chain or ;

_ fi,nt nolooulos or crym.",ie with o proﬁond-c'rmmo of Van dor Yaolls boné.-:[ng

‘ aoounod that thic clessificntien io cormlatos

._ _'botwoon "wlcculou ond v’blo te be cbtainod in thin ﬁ.wora oll showod

'J.‘h:ono. tosto hinve not bgon in progroog for long onoug;h_ 0 £ind oud

|| whothor any ancnaiics ann o fownds -

:Becu.um of obhor festors “bonidcs noloculnr stru.cturo boing i'apor'grmt

| uuch us, for axa.zpla, “tho cnorgy lovelu :!.n ‘bho noloo.uloo, 1t con not Yo

Hovever, 1t amiooers to bo

i good onough tho.t conuiﬂorc\bla timo noy bo oaved b./ uninb M; to look for

{ now nm.ormj.u. .

gffogtu of th o s‘mr&turo md Pormarcturc ‘I‘ro:«t*\cnt of the
rcluniun E‘iln on Photoaqtivitx &

uincc tho thcory of! cowmot 1on 1n oloctrophotvgmﬂnia filnn and

gon irzcrat n

of tb.. hohita of a:lonmm structuro :h dicc.tuo tc mcrnturc of

known to vo Arporbont in chzmgiuv solon tur struoturo, wosto woire 11111:-:!.9.1:0(1

%o do{;:rnlno vhat Wpo of ofi‘oo’cu tormoraturo tmntnonta of 50 and ‘{Q”O.

'wou’ld hove. &‘b tormoraturg and following the troatmenﬁ.

fl‘oblo cl ghows the romulis for a aolonim nignontod nnrlamrczy}.

N film, & hot-prossod soloniun plun 5 por cont gulshnr filn, and o hot—-

,RBS&‘RI QEDED

1 'photov.ctivity i.mm nu-merting the clnasaifiention for photonptive mtaria,ln. .'

tho i‘ilm nhexﬂ,d ai‘:Coc‘c iim rosnIoe mm alno nimw te'mornturo brontuont 10 ‘
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'3;%-333 © Powdor . - Flat lon_g - Hox¢ thon. nlie‘htly‘ . -

: : a :  molgeules - phetoactive .
° = Ldes - Platon . . Ditto Ditte - . Ploobie:

L - provood op S -

: ualonium Point film Ohnim molor Highly mhotenctive " Somi-nlastic

Sulpmar . =~ TDikke glig:‘*“" phetonotive  Plastic
t&ﬁth_racgné 3im Tlab long - R '

[Diomond Dianord dob Phroo-adrion- Vory slightly photo- Roquires
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TABLE 20, TLOVCAQR IVIQ'X’ DATA. O VATTRIALS SIDEOTED 07 THE BAGLS
) _ OF TIOIR FUSDALITRAL CIZEICAL w.i'{ 'EL’I‘JJ CLAGSIFTGATLON

ey iy

Typo L Randofonted - Rosulbo of . S
of ) Form of Gtrnctural Bloctromotor .

Untox‘ial ~ dntorial © Ma ture wuho ﬁ‘or Photoactivity ~ Remarkg
- Xnown Photoactive Ihterinln :

- e¥ap., ot cules : o - motoriol
oprayed - agrregatod ’ . :
pom_i.or alnha.to nore

 extent:
- nolecules
‘tondod by
“Yan dor
Wnalts and
obhor-forecos

molecu.l.en ' ) . Ditto - L

nprayé;l

o "

- Yow Photouc vive mtorialc ononen for the pture of T'he‘-'l olaculor Struetue ‘

: in poste’ slonod homo- &, 1lve - . .onolygis of
_ pol*lahing polad cpystal . _ pasto And 1 . o
Cos L heberdal o ' . © . - tostg bhoroon L
- ’ o T _ - - %o yorify 1.
diamond photo- | e
: , _ ) . Cadbivity . >
|Waphthalene lioltod on  Flat long Sliphtly photo- Somicryataliine | g
: blate and  molecule active : plactic~like &
= iilm ’ . EE on ° ’, q
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MABLE 20. Oontiniod

Tyns - Fundemental Booultn of |
- - of Form of - Bbructural Bloctromofor . . _
'Haterial  latoxial Imturo stn for Tho uouctiviw ~ Remarlsp

Lonp c);a.in Molbod and Long chain Slightly photouctive Ry micz:b-.
weraffine dloporsod mblecwlon

: eryatalliae ond |
(maltdwex An toluo) . : © plogtictddgt. |
Wbl ) and gproy= . : : - - 7 by Potrolown
T ed nf O e ) ﬂpgciulitou,
puing o ' : . itnc. :

)ther E@toz‘iala Ghonen i‘o:c Their Olcnely f»&uOcimﬁod mdmrcu

V:Lbresuu Glaan uluto - V!L‘oo}f o charm no obsery~ =
quorty” )30 - able light sction
R ° 1 75 _ _
Hrbuml Oreolod choet _ Took hi: hgh chorgo (IOJ.O e
oowbber 0 1/16M - . volia) N6 onoervable '
) thigk o e 11(;11(; uction e ]
810, _’ - Fowdor : - No charge | ' _— &
ntlegbinite = = Mook chergo no obooIV= ) e
(dmuro - ‘ ‘@ble light getdon

000+ 5105)
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a-white li(,ht. (Por tha mathod. asod in tes&in(r ‘hnriun titannto, mg;xmnim titanato, md zine titmmto. soe Procrmnn

.o

noport ¥o. L, page 29:)

with &no a.no{shar. aolonium oxhib:.'bod. the rioat photooomluobivi‘b}ri diuvuano e:’.hibiﬁcd Hho ZLoaat. .

LI Proouved. $20m tha Now Jgruoy Zine Gonpany.

Bt S B e R

S Whe no~bors nbpearln@ in ﬁluo uomnm show. rovnghky how the matorinls which @md.bitad nhotocondnuﬁiviw rnnh:
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-'-1‘»1. izo undor o coronn dlocherpo; nlogo tha chc.nzzgﬂ. ﬁlatn toar

vhite 1'1(*)1-{; (o o, 2 ;rmo.‘ooi‘lood, 6 mchon fr.c__m tho 7;:1:\1;0:).

_ 'irejprcduc.:mg ability aro boing studioed.

_':iné=féctoru ora to "im invoa{;igntod'

_Ipormiﬁn or nood &iotf‘ﬁone .
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| sprend 2 thin layer of t-ho naterinl onto o notnl plrtoj poss tho cootod

2n olagtre=

. atvtic olaatronotor,rocorci the in+tisl ¢xw.rzu and tho ro.to of doco..f of ‘%;his

i nmxpw wmm tho ﬂlcxto 58 in dﬂrlm@os and vhon tho m.nto ia oxposod to o

{2) Oormman

1 tho netorial to o thin ddscs 'i;irc; ovm)omto or sﬁrﬁ.y o conductiva conting
on onc oldo; sc'mitizo, rgcord 1n*tin:l. chargc, cma JQagure ro.tcs of . chm*go

| d0coy ro oot forth in (1) n'bovo.

.:mmnmnm ORX O PLATE PRED ARATION BY
“VAQUUH EVoPORATION

mhc objoct 6f thin vork i to dotornkno tho facters in tho

'propnmti.on of ple.tcu uhicii affoet "hc charngtoriatiqu Qi‘ plo.toa to any

Amporbart oxtont. Both tho sloctrienl chn“octor-isticu and tho inmago

(1,) clmning rothod. proparatory ’oo

- @vcxgorv'oian, (a) to'rpamturo PG plnto during and efyor ovnpom*uion, (3)

- ‘thiclmo&n of noloniun, ohd \TL) pronumru during ovapara*ion.

B‘actorn uuch nd plote npt\,riz\l, pregonce of oxide or othor fil.au,

i;oither concluotiﬁg or aoniconducting, botwoon “tha basq notnl and tho

.‘no‘lonixm, roto of ovaporat‘ﬂon, and othors will Yo invcutige\tcd og tino

chparnbory to corrying out thia plan, tho q\.ootion of pleta

}auri‘acc qual ity wig invoatig'\tqd. Ourbaln nccanao.ry 1mrovononta in tho

wocuur - np‘:a.*atw hevo ‘boon plénnod and othor canto*mlntod. (S0 Appondix ¥, ) ‘

In ordor of. inportanco, tho. Loliow= |
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Gloening Proosdurn Propavchory o Dvaperatien

Tho cleooning pxoccduré whoso final stop .cbnn.ia-t‘a_x of n &@grcms.ﬂins_
in. conﬁcrci‘al-,glrf;dc isopropyl .nlechel vc’moi vas. tried oub -bcdc\uao of tho
t fuccans uibh wh;lch thiu notbod hms Yoon uscd in other uinilnr amlicatﬁonn.
‘ The prolinﬁ.nary atops Yo n therough wo.nh by hand with aoap or dotorgont
and wetor, fol,glqwqd __‘oy clgcming with -u»itl_my; edgohol o aco\«or}o on & cloon
i cloth: If tho yfj.al,éloo oro falrly eloon to étar-t wi%h, tho aogp: and wc.tor-

"’wo fonturos of thio vapor oluaning ara (1) thes

B

| stop ney bo o}iminaboé..
an:the Vopor conionEst on tho © dnto. it pmcmc.oﬁ O clopi, partig:lo-
i freo li;ziu-id whi—}:h ;maio& iry and d\mt off tho ;ziato ond (2) thrt tho
vonor will not bocono uo*xtanimtsﬁ with gromon 4 0kes
-:ueod succoaufully proporo tho bago "ntorinl for Ovr‘norot‘on and hog

- ; olinihntcd tho ocoury oo of wn'sar or aleohol drop: siTks nﬁd uqani-ng :

An oxomplo of o le;o not clcnnod. by tho aograaaing mthocl whioh
oxhibite alcohol d.ron narks nuch, in cva.aunco ic uhown in Figuro 3, A

3 dUETOnO0T hind oc_n <sonntruq§oa which will tn.k? & pﬁ:o.ﬁo 10" x. l'a" (so0
Figaro 35). ° . R
’J.‘ha rmrnal 'bon,‘mg point of igopropyl n..ool*ol 1o 82-3"0. %nna-'
-,q_uontly,. if & ‘goro,grapmc plato iu 1nmerqou in thig vapor Tor acvoml .

,‘ninuton flcngcr dononding on tho upooii‘ic heoat v.:u‘t naoo oi‘ tha ‘bnc)c.ing

natorim; i{: san bo nedo bo Loso itsg photoco.xductive pr0porty oo it cbo.ngeu

to tho gr.‘{ cryutnllino forne Honos, £inis shod aorogrs_\phm px.c.i‘ms cannot

B :bo olot\nod. by rlogroaning with thig vepors but & lownr boiling noint :L:Lnui&
:'hight 'oc Lﬂééh auooonafully. : “
RESTRICTED

. &5 ! ’ , I A TS

ﬁh{n mthod hono boan

H
\

BATTELLE MEMORIAL INSTITUTE ©

-y
o I e
& FoLi

R A
— L. NA Ty




-14¢- , RESTRIGEDD -

— o

) R . 59995 ' : T
- Figure 3U. Photogronh of xerogrmhic »rint chowing spobe
) ' on nrint rosulting from a.}oohgl ﬂvoas on plate
: i ) a.f'ccz‘ ckooning before evaporst 2 tho selonium
Lo £ilm ontd the oiate surfaco. Smferu.l of the )
. ma&.‘ku aro indicated by arvouss Tho plate was o
: ) clomod by hemﬁ and not vonow dogroanedo RESPRT o0ED. s f
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; *eutu \-?orc rwc’m on nndn trm‘s 5 tho plnt; bolow

) oi‘ thooe plntog wore nlso nndu in wn.rly totod dm'l'nooa.

tho }’ll—&’;‘}-

“ddsbnnco ond wedpht of _cher gae
i surzem ncmt«cro light rnthor thnn

A acloniw,

" oro ronidxmi clwrgo ai‘tor 1 ninuto of light docoy bost.

{ prinordl y & funchion of thio ormo eatura or the lock o

’ prcncnvoc’: in a.n om'lior prrt of thie rOPoL v a““fgaéts th

| to bo oxpcctod, howovore

Totpapnturs Goabrol of Fists Durime Peimornt’on

2 haug,h no cold tmamnp is in uso Ao

roon to pmnture d.urine;

oyn ;oreh.\on. T}m nln.t;\.n uers cloyped b h pointu o o swlo.ton hﬂvmg caol«-

ing coils pnnsing through J.t. "‘he tcmcmturon rocordcd in Toblo 24 oo

thoca of tho coolmﬁt lc ving tho plcf‘con rnd no'b of tho plata itcelf,
T'\.'le ah liots
tho coolod. platos mdo in this uomca. A8 Lg bo _'bo oxpooted, tho coo{lor __
s Hudgley tho oclondws £1In fa far plvon conditionn of firing
411 of tho plvfcs Miﬁtnl nod ot or noar
raon vonporo.’curo during ‘ovomoerntion hnve o bluiuh groy chots 1.0., t}m

oi‘mc’giﬂc; 1% m‘so;.ularly. EBh:.-;n ctvq:t ds

c..if!sren frga t3 strong; (?m\;' “onttorlng which ono poos fron eramllino

Thono cod.l.ed pln.’coa em nloboeo:ﬂuctivc. ncting mich na the

uncoolcd Plotes do oo oy oo nnl’*ingr Llinoe copy ‘and continuous-t@no

ronroducthns &re concor 1oc1. Thorn u‘rc, howovor, two i‘outuron o'bout tho

oloc‘or‘ical cho‘rnctvristics tha.t ghould bo notod. Whon tho plr&toa aro

; modowtcly eoolod as.nd ;propnrod in "xmr-totv'! d.arlmoau, t‘my talx.o o ﬁuch

1owor ;;ocit:hro wltz‘ 30 thoai uncoolcd plo.tac a0
-\’nxo'ﬁhor' thio 18
of light (a fobigwo

offoc‘d) or both hoa n0% boon aecortainbd “forenay ko tha &

Dou‘b‘a oonocruiw tho upoc;ific rolos played by

tonpnrctura ond. Light d\n‘ing tho preyarution of tho plnto provents an
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yotb on thg syc-ton, nr.;liwzm"y

oOT'lO

A]:uo., thoy hove 1‘)mot".l,¢cally' :
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ncg,um'bo interprotation of $hoss remults on tho ’nt;,rj’i-m of ﬁm ﬁhéor;;r ot L he h’%
; ' ,,prasenrb t?tmu- i‘t in E\zﬁvﬁ c,-tad hows¥or, bhet difforonces in tho rolmﬁ.vc K
. 7
k nbil ity Qi‘ oxeitod clectrons and positlve "holoa“ to nove fron their e
i Y I roleculor sonfincmont m.n bo dnvolved 4n tho omlg-ntion. ’ >
; _ Plnbos ..?rm)n:rod in Drrimopn, ’
* _ ) - . &b thﬂ suggestion of the Bignc;l Ommo mprooontnﬁivo, acvoro.l g

g ’- :.-; o.mcrinorws woro concmctcd. whoroin plntom wore DTODCTOd by VAGUWE SVGHOras ' ‘_n
LE ., _ B éttten in totrl aa.rlm*s _ :i kopd in zl-nél_:;agg ;giai.. e light doeny curvoss’

“ - : :,i‘-or nocntivo voltn,g,o wore xun,  Thoso tr;-ntu WOro cOnduc'ba'd in con:jnng.t on ‘ a
with tho tosta on »loto nrapm-ntl on nf roduced tc::n xf"sa Rocults of -

G; .‘ ft_;_h_eao_{:cnt-e oro ‘m‘bulo.tcd, in Todblo 2Us  Ag ntc‘.tcd in the abovs noc‘bion

on "Li‘_b.mcrn'turo Oontrol of the Plnto Bur‘ix'xg L\mporc.'t;'-on" tho nott‘t"oio

K

;_pom‘bs nY'o tho lox« Vi 1u@ fe“ tho pouitivo cmrgingv vol tago :md thc 1ow

" 1 valuo of tho nociti“o roniidunl cht‘.ra‘d. -

N T
i
T

2

_Iméi‘j&{m‘a;of _Syw_t_ 0~

To imr@nti@ o tho offact of the bosg netorisl nurfr-cc qunl’itx on

a

g :"tho gm;ln in continuous-ﬁonc m:*{;oo and tm ‘oécugrcrund h 1ino copy ¢
: roproduchionn, nqvuml p‘*ntcs vore nrcpt;rod on plaﬁo Glcma md sovcm‘l on :
no{ml gurfacca of hﬂ.#h wo;l,inhu The sfzo of thoso ‘plm:cm wag WY x 5“- %

| 'Blo.bo glaaa wm; solcctcd e.s h‘,.vinf; :; hif;hor dogreo of nurfo.co Bn‘cothnoen \\i

' thon any o‘bhor nuz"faco zwaila‘olo. Thm breos plotos having o, v ory high ;

“ oﬁ;fv.co pzlkin-h_\_;oromcl;;méﬁ o8, hnving o aﬁ;;écgﬁ_c;unlity~£1turnad.1a%o 'bcwoon ‘L

| the glaaa ond tho co.monl" wgod, iirrorﬂninh aluninun nhoot. _ : %

| ‘ z‘z?;smm_c_'nm e

_ o » ¥
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o nrovidu & confptiag surfreo on the (rlmm, but otd ll not inpair
thc qunldty of tho nurfr'co \prcswxnblﬂf) P O J,z of aduninun yng ovapoz_'n_,’mfl
:' on’to ths: Aneo.  For gor0 of tho snecinone ,it’hé almin-un z-mr.’z: ﬁa'lonium
f£ilrs wore domord tod in the care nvvcmhionc Fmv o‘bhcn', tm alum’l'um ’9‘“'1

100 nrdparod boforohmd. Thore wao mc,;h 'bottor mdho sion Dcwoon the

4 ge lcuian ﬂnﬁ tho olvnimen £11lng vhoa Thoy wors ~3rcm~xccl in bhc_: sane

evacun.’cion’. Tho v.luninm filno réangod in vhic.mosn {fron mprox:!.nntol.y
20 por cont tvv,nanictin[; to prﬁcticv,lly onnauo (laue thon 0O, 1 por oon‘a
,rmnmtthg). Foishor tho tino of preprratiesn of the rlumimun nor ita

thiclmcao scon to hrve ony inflvc.;co on tho g,um:z.ty of irmgoss tho nln’co

1 vl sndzo (o long oo tho aluninun 10 thiglk enoush to be conduoting). Ono

1 o 'oi‘ nichromo wnn used oo tho conducting lcxycr; it workad hs well oo

‘ on boforo tho soloniufi, '.Phiu io nlso truo of two rogular nirror—i‘iniuh

‘ ;z;lnninian ﬁlntgd. tho ako’cch of H‘iguro 36 shovs tha ralativo }poaitions

: of’ tho vtmniz\um z:ouro,on, scloniwx nourco nnd rocaiving mmcaa. T guro .
26 algo aho\ the roXonue nodmiun uucd to nhioid. o. portion of ono ond of
tho glo.su nmtue fro" tho nclpniuﬁ 80 ag “to tllov ns,Ling o;!.octrical oontacb

ﬁo tho conducting lwnr- dwring chnrging-. It ig oncmbod, by neans of o :

1 nm;nob fron outsi&o tho 'boll jm' ni‘te;v tho alunlnon he.e bbon dopoaitod.

I‘igu.ru 37 uhowa 0. conpnriom of tho utpnd.nrcl nirror—i‘iniuh
aluﬁmun end o glvnu—baol'od pleto from tho atzmdpo&nt of powdora, both .
:%eit!.vé nnd. ﬂogotivo. whigh odhgro to tho plccto in both axvogod .'.md . :
uno::pode portio.,s. Por both pouitiwfo nnd nogr:.t:!.vn 1’:ovdora, tho al\minun

nESTRTORE

' ﬁ.‘bc z&oliahoi plvkcu ‘of bross c.lno heve on e.lun*nun £1ln ovapomtod: "
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Cing rmny or0ll diaeonti~xuitioo in tha surfneos

,2_1\ ahm'{’a digcontinuity om )a'wo i‘or *ho posibive ao'rdcr,

: ﬁowo.or. the a;tﬁw\tion io ontiroly adffer.nt for the

aro unoxplained,

| irke in fhe alusimess The -miichod brasn

: :-rov.z,zd. thm’

- ‘plnt 08¢

b

R

HERINED.

plm;a hnn gonniﬁ. o povdrye mlh@:rim:r in the uzm_:apogad. portiong, S,nrlicr:_e-

| rlaus pleto vith “oni’oiva chm:gin ) no powd-‘:r adh-rua o:oc{ivi'. o.lémp tho od'e;o

betwoon tho oxposod ond uno:monod r..fionn—--n‘vparo'wly $ho only piacoe whoro.

For ths mfgnt ive

¢ £1 oséﬂbﬂazlf;id 'ni:nto.

Horeo é_.'fx ern‘olo owdor adhcrcn 'both in tho exvond ~nd the WOXPOs04

U,l’é&‘-éo P . S
In mwuh tha sonsrnot on tho gin uu—bralma platm are vor;, (;ood

for positive c’.wrf*i ne, ?)ut low for nognidvue. 'J.ne fou oxoor:tionu to thig
'L‘h_o Vrekpround on bho rlncn ulntoo ip nom \mi‘forn and
herogongoig than fox thp c,lunimm._ o diroct xj-;o\x-lt of u@(\tchou and roll
1ot ' T g&va noro wniforn bagi

*-‘ﬂ.o nl\mfimu' Tharo vrg Im'onrontly ne Qi‘i‘ac’o oi_? hho nlumnmn

filn owpomtud on tho nlunixmn. '

O

Oontdnuous=iono picturce node with £loos :nlnéna' do no_'o,’ howavdr, show

Yach Yoao ,gxzﬁh;i 1&_‘:;313 ‘thon tho ﬁi:tr_or-i‘in'iah -é*.\lvn'im\n, piov"iim opoin tfmi; _

’ ~:°c~.11 gf&n_ 16 not rdua té_ tho ourfrco choyn ctorirﬂico of tho nlminun br '

300 Tnblo PF’ for ‘bho drxtn on tho prcpnrnﬂon ei‘ (flﬂgn-’bno).cd

kS

B

.{ioan'urci‘mnt o;" 'ﬁh:icléric"dn_-__g-_f (_")opting ) ) .2

'Sinco tho rmthotl usod *bo d.m:o to ROnAVTQ bho ’mix.lmosc of tho

nolon*un filne dopond.u unon tho uso of o rolntivoly thic}c conducting
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’ ) h,thoé.;.if;cd in tho Prmmmt“i < of .;oloniwm ?ho*bmctivo I‘ilm '
— : . nnrﬁﬁion of acxlonixm . S N f . !
l ».scmmun in o‘btn;tnc.d coriorednlly in the foiioﬁi;nzz Tornp: 7(9) R e
o | ] QOR z:efimd nol -i‘u;n nowdcr, conei_atinr lorg ol;f of crystnlline aoléniun
?v _ in unﬁ.otm*‘ainod q\umbu.{;,/, (b) DR aolonmn (dou‘blo diuullod in quc‘.r'o'(.) is .;.:
'ig "a sandpure vihrooua noloai\m in whioh tho mpurn.tiw vnr,/ from bntch to L , :—l
bat’cn- in tha praacuninr; (c) 4RQ seloniun (armonin roducod in quartz from ' :
“o I | SOOQ):. This 1o considored tho most mury uoicniun. n.lbhouch it nloo hno - i;
;c_; ' :vm‘io‘biona in mpuriw co"bonb uror‘. 'br.trh to brtche | ;
f ﬁfomanm‘n of COR Ryfinod _Su}.ko-ni._urix. 7_ Tho rofined ecormercied ':e;rmlc ,
_ | of solo.&iun, bcing of omfuto.l ino natwro, cmno% bo ﬂ;ﬁod ng photonctive _ ‘*
‘w o ) nntorinl, thoraforo, tnia Tor e cs@mrortod,; ;;o tho vltrooua by tho followw
i& | : e : 1n@ preccouing. S - _ b .
‘;; = :‘.!.;_ 'Qés; rci‘i‘fxml golonlun fo 'hon-ﬁegi to o tomporatura of 250{0& }_ﬁl}ér , —g‘}
’;—5 melt:ez. &?-le;.iﬂ.i;, nk {.a‘.s -'sé“pgr'wurc hes o rolatively Low vindosiﬁ're _T
5 ‘ 2. Tho nolton nolonim ia mxcn slovly powrod into cold, r\.nnine; , _
5 f _ wntor,,.' f!.‘hiu forne. hard aphorical Vitrobua cmot _Bokes nun. ‘ ‘,'l’—.-
%si ' »g? ) ) : ‘ 3s '.Dho oolo,x wn shot 19 tmm trentad with pctmloun othor, which
‘; ~;?’§“ “ | ronoyes thb oxouss wi.%cr ntill rnminod. en the surfroo of tho nhot. tho d“
i z . solontwa is thom alloved to vy ob.voon tonpuraturo in an opon vﬁt.l’ ; '
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»crysmlli‘m e berioda B o . S
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Tho ‘solon_iuri ahot, obtrined by the rbove progooning of tho rofinoed
golondun, wag songtines further proy:méd for uco ia nn ;ing. 56 pninte This

additionnd nrocnsning conaisted of grinding, Gui Inding whs rooormlichod

- with n riero-nulvorizoer, which g;,i{roq n powdor with prrtlelo sizeg, xenging '

|1 £ron Y niasvon t6 50 nicrona.

Procuaging of Seleoniun for Sprrying ond Progging Application iiothoda,d

i 'L'hc_ 7nelom~\m uggdl for tho m)ro:}iné"'m\d ni*osuixi::, nothodd dooo not ,r’oq\tifro

o dofinitq forn; thorcforo, the ARQ ~nd DDQ,, co'morcio.l—-gr do sclonluns con

be ut;l.lizod, sn.tiafpctorilv. o racoiqu i‘ro'x t110 roi‘hory. ?“ho IR nnd

.ARQ, solo.xiw* ia producf*c_ op ~'1troouu ghot, snd nood nod ‘fw chc.f;,ad frun thie
- forn unlouu it in dcairrblc to }mvo it in ﬂnothor forn, or %o usn 1% for

i Lrmrddy aﬂ&itiom. foleniun for spraying crin h"Vu any fom. olthar

crvot;allino or vitrwun, ninc $ho polondun mmt bo in tho mlton atnto

. for sproying. Tho aoloni.vn unad for prosoing o.leo oon hmm oithor forn

aolonim, i;hc .,clpnix n dd honted to {-.ho "n?l !zgn stago, -cm.r;’c.. in porooloin’

; bontg, and ﬁhcﬁ rmﬁdly coo‘lod in wMzor to izﬁzi‘oit tha formtion ef

< R

o

Oont;toa:ind"Irﬁ)uritv Adciitlonn. Te 6’btr~.in aoloni\m \~1hich_“ooﬁtainu

T scloniwne in tho Lebvoratory, oinco ﬁho:f_v.r;o not avolicble coy.u'mrqi‘ali:ﬁ.:

Tho stn.rtigme; sotoniun nuat beo no_':riy,cho;*.ico.l cpuro, singo A}iﬁ},‘ualonium wao

| tho. only availedlo goloniun with this chornatoristic, it was wtilivod for

Angarity addition studlone . ‘ tggsﬁ)lﬁgmm)
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; or motn.‘l_. pn.rticlog, Subuoquo*xt worlc haa a‘mum tmnt cither coranio!

:Eﬁﬁnt ﬁr nhorﬂ"ou

.by suiha lo mohniquos, nnﬂ c;le.anifiad. by nozmn of o

miuo aolaniwx polle%n (1/1.6 ‘ao 3/16 inot
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Tho _nddit*.onqﬁ' iguritics to uclcﬁmn br*t:zhén wan  coiploted dn tho

BORG m.nner, nmcly, {n) hondis s aa).miun of n prcucri’bnﬁ. qu-m.tity to tho

nokion ntoto, \b) e..dinp tho contmlluc. ragunt of irmuriw vhilo af ihr:.tinf:

tho acloniun “to dnsuro o’b’cninin{, o hor‘ogonoun urturia ,' d (e) _cas_ti.ﬁg

tho eolentun’ tnke s«um% S

Toblo 26 1is{m tho anounts rad tynos of 1muriw~ contr*.:*inm;cd

: salcniunn \x'hich h"vo bc;nh adngod, E ; =

\

&‘oghniquoa Usod_in Prep m‘vﬁon of l’hotdncti Vo S _c;*.ji;i;‘.'?:‘;i-.ﬂ.éhsf

Initinlly, tho nro:;ccluro uﬁod ior z)rc:pﬁ.ring aola'xiw,m printo

sasdatod of gh{".;‘-_ﬁ..":‘!‘* vory finoly c:;'oun:l uelcniun notal, Q::f'mic bindory
::and 6olvente o n vintror auart-pizo pless Jnr, {illod qurmdmtoly %o tho
::b:.a-.lf‘_viair_ nark with 1f; -1116}1 rlose balls. Gloos com-\in&r-a end ALl wo.rof
::\mod in nlnco of tho co*umu,.w“ml ourmic porcolnin 6r nbool Jors and bb'.lln,

1 to ovcid tho vesan‘il ty of oontnninnt‘o;; of tho nnint \xith nbrndod aoronio

{ no’rcﬁlain, or sbook jore ond 1i11é odn bo uped wiihout nny spuargnt inpodr-

>

nrc*mrninn of tha' uoloniun iRt
.!‘Llﬂ(),, oo intlicmsx& bovo, t;ho n-olonim wog gromﬁl in tho dxy stabo

é\ii' elos aifiér, inge

vcrioun mrticlo-aizo rongos, ad tho nolonmn ﬁowﬁor tl‘“sly grounu. vnvl "

"“g:l.nnnifiod‘. tnon ohnrgml to tho 'ball nill oon{mmur, no doacribod nbo‘ve.

:"Horo, ngrdn, subuoouont worle hm nhown thM; roln bivoly ln,rgo pm:t:iglu~

in 'dimator). whan char‘gcd to

| o stoel bn;l nill Jn.r, i‘illod maproxirwtoly l/? :t‘ull with atool "brllu.
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bocorw feasdblo, reprceonts o ranl occononle advoatogs in th"t 14 olilanton

| procodurs for prenaring o photoretive ealcninx pn_nb.

| vrlle)s To ﬁhiu mil rro thon nddal n nuit"bxc slzod chnrpo of tho follou*
--ring ingrc&.ﬁ . S : S _ _:"_.

e in the for. of o dry colid or n sélution in sultsble golvont, or golvont

| ﬁixturo.

q%'iu 7)1 thnt 1o raqnirea, - S

: c{p\j’roxigmﬁéiy 16 to 20 hours, At tho ond of this vor iod, tho
1 ond the paind oxaniﬁb&ifar finongon of prind. If the uolonium is Judgo&

;_tg ba grcund Tinoly onouvh, the padnt ig thon ronoved from tho Jrr rand
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no orghale binder pnd colvents, ¢ be reduced o satiofnctory

brrtdelo size rad disporsod in thoe point vohiclo shimltrncouslys Thic

o o A oade s 2
Hatchoniy 2 By I orR i~ "‘c 1“

tho nocoseity of grinding ond cisssifying oquipnont, os woll As tho tin

end. labor conouned by sueh onerctionss

On tho bapis of the osmerimental wo-:bl: agzrala‘docl to dato, tho
followinc convontZonnl, beli nilling *"anniqgo goonga ta bo the ontimn

A canvoatioanl cylindrical obesl ball ndll Jom in £i110d vnwroxl~

wholy helf £131 vith suibedlo sized ool prlle lueusily 1/a~iﬂch~&imlo$or

.

by onlgﬁluﬁ E hot or pellats.  Thoso mell TATE noy vnry~1n gizo up

o approxinntoly 3/16 to 1/% inch  in dinmetor.

2¢ Tho oégonio bin&ér:being,usua;nu tho veblelo. This ﬁindor_oan

o

Lo Plnutigi sors for tho orgﬂnic Biudov f nny afo roauﬁwaae

T Golvantn. uufficianu a01VGn% to giva aoo& “grindiay vigcoodty!

who jgr-in thon cl@n@dt ﬁtnrtb& rﬁ% 3y g, mx nl;owod to run fbr
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o gallon-sizod Jer;

' ;ra'j:uné 'ﬂ‘SoVQ' tho drlle will Yo pnopm“;

" enrricd up the inacr perinncrv of the ®

I)Oi’ﬁ nmro:\irmt,aly* 3/ the &iut"nco clonr tho csircunfo"ome te the bon of

- ..*piﬂf;crumtn oi‘ boll rgrd. nst brdl,

’ 'doﬁirnblo 'vohiclo or 'bindor 19 fouml.
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In tho sbove proeedvrs, o sultnble slned chergo is conaidercd to bo

n chorpe vhose molid volwie ig suffieclont to £111 tho volds of tho skoold
¥ the steol bnlls with 1 te 2 inehos of nolid voluno;ﬁ-in
in Inrfer ér_ arallox dnrz, tho hﬁég}it of tho és.o-l*m.

i -z'.é,_-:*saly Irrgor 'or'mm.’&.ler).-é' Also,

'n rood "f*rinciin{' vigoosity" in ouch o viecouity the undor tho opornting

'- aandit*om of tho BAIl “111 (1,6. spood of ro‘c:t*on, Ctﬁa) t..,, br.lla npo
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-t wd o
1 1 B vwa‘l 3 YJAW R
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33.
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"$ho ,jnr, ond then frll or "cmcmlu" dowa tho lnslinod plrno forned by bho_

renndndor of $he bellg. BSueh cnseading providos the naximu awsbor of
snd hongo nruxcirwn prinding spood.

‘l‘hc followina is o Liet L vho va T Ianva in tho techniquo of pitcpnr?

} ing soloniun notsl 'nnintn, \mich nro folt to bo uor‘chy 0f ofudy ﬁ.t Boro

_futm-o datas S -

J;@ Tho o"fcct oi‘ vr*ryim{: tho lanrth of c.rind,lng; tino.

“bhm thig vnriob".[o shoul& Yo ﬁt\ldiud bccnuoo ve rir‘oion in e;rimllng tivm
1 will affoct tho ulb:mnt;c mrtiol@ aizg oi‘ tho %!OJ,O"\:!.\JJ'I notal in tho naint

| which in tum my iafluengo tho photoncti\ro proportias of tho rosulbtond
i',,pnint. —

- 2",' Dutcv'ximﬁion of tho o‘otin\m primling vinconity whon tho noot

3: Siundy o£ tho nouaibility of grindhr» in »ort of the rouin, md

" roduoing tho nnato with tho ramolmlor to irmrovc grinding.
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Ii thodo Usod for foplylan ?hotor‘.g_’o_.__invp_ f‘ilmﬁs
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Eol.ontury Sppoy Hothed

ﬁm' uprbying of nolien poloniun vitrooud £1ln \g 48 smsco"t;p1 iahﬁx‘l by

L thoe ‘f"llc\linc bochal piag? S | E )

1. Thc fios hronuura uged wr the atoaization of the nalonium nguicl

: is he:,.tod %0 qa bomorn.’curc cloge to 100°¢.

2, Tho ‘o‘noa poel dbodng uprmyéd is h‘c::ﬁacl Ee- —a torpornturo whore

' tho vonors of solendws on contred forn & vitrooxm fiin; this tenperaturo

<

i %o in the Tongo OF 175°0s -

3@.{(’ Tho nulc«ni\m 1o nndntnined '101\‘.0'1 &ur.mp tho nprnying oln,r t'ion

tci inaurc o coni‘i*mouu flow of Liouirl b0 tho ntordzing nocbion of tho g\m.

11-. mo vmin&miﬁ n co-ww.ut Llow of nolcmun to tho fun Jot, r

’bncl' PYCopuL :!.u O'm:l.oyecl en tno uurfncn oi’ the qcioniun. :

v

"‘hiu uluo ucr'fcu to contrél tho warccn {“0 of nﬁo&i'c.ti_o;x,. sinco
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The rﬁﬂroduciBilixy of chnryie rnd dﬁcay'r"tc aatn for rintud

-

bomn» aboub *10 nor cenb.’

-

Ehis ia ﬁroo"bly becoruse thi~“~

s

ness of pnintcd ﬂlatoa aon be rather closulv controllod. Hot»eyrnycd nﬁd'-

prossod~scloniun plnhos hnvn showm moro ‘devintion in rﬁnaings baegruoo

thiclkncss hap not b;cn cloaaly‘oontrollnblo wiyh tho ;ieranﬁnry tyne.eof

oquipriont wgad for producing-thoao.platcs.

. - REGIRI(Z:D

' +

csistzmcc
“-busts, ;
‘Beproduedbility e Ce . .
; ns™uch rp the anie p&rmonncl rre concernod “rith tnking datn, o
rdndrum
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Tho electroade . lectra uter shown toirdedey to drift.  Thip
eTivet ie lupd to n dadiuan hy "wklag rendiags in ne short n tiae na
nogaible,
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APPIZIDIL IV,

Bauinrunt Rovisiona on Vomun Unit

f phwno of tno ProsYAT, nev binﬁinﬂ posts hﬁVb boon &unipn«d and mndo whieh
1 will °cilitnte lc"k«d»ﬁcctign.r Tho nenkar la whigh tha pronont biﬂding'
| posts AT ﬁcﬂl & “nkwa it 1ﬂnoasiblo to dotbornine whathgi thoy rre leaking
rad nldo iHHOQsIblo to ntdp espected lonks whth ony aasurmnco.ilﬁho ﬁcnfpf
'L:ﬁﬁchino hes provision for four Inege nﬁdtfoﬁr srnll bindigg po@tp; 'Dran

ings of tho now ausi#ﬂ aro shOWﬂ iw‘Figuros MG ond 47. In theso dogigns,

the vacunn ucvl 1g on %ho outqido of tho syntO“ inatcrd of ineide, thus

_the proactico of woing rubber 1nsido the systcn vherc 1% 1o oxPoaod to tho
.hent of tho filnncnts.( J4n ‘adnptcr forrnnking tho vmguuh~tight"c0nnoctian,
" whoro - the cdaiing plaﬁbn %ubing.ﬁasscs tﬁréurh the beso pleto, hos nlho
: Sean ua&%;‘ A Tofrigorated trap hao boon designed to kocp odl vwaoré out
~ of tho ov“porrt*on chnﬁbor, but abill to rebain fnat nu"ning apcodg

*S i o drawing o thig brap . ho noud for n tr»p conos pﬂrtieuﬁnrly for

Figuro

khe work in uhich tho p1atc ise b

3 ova rcrnbion nnd iw which loy nressurce are doﬂirods A now double cooling
p*abon is planned which will clininato Bo8s ibilﬁﬁm:~raf‘cooiing gyston
lonks 1n tho vncu;m chﬂﬁbor oy hnving it conalst of one long unbroken

’ p;oco of tubimga I% will Yo nado 1n two nnfts, one further fro. the sowrco

onc ovoporation. It is-skﬁtthd in Figuroc 49,

REGTRIGTED

CIn the intoroat of ﬂrinp it panaﬂblo to ottwia lover vhcun for nﬂo‘

W ®
L AR LT R- APPSR

2 e oz

naking it poasiblo to mpint lunkinp Doin$a with g;ynhnl. 1% @lso cliﬂinmtcc;

hie) cpolcd oo;ow TOON t nuernture dur*ng -

thrn the othor to nllow doyosition’of £1ing of two &ifﬁcront thicknessca in :
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FIGURE 46. WATER- ~G00

DR!LL AND TAP 3/8" X 16
1/2 DEEP

”5[’8“¢ | L
™ THESE HOLES MUST NOT WEET

174" DRILL

bel b = -=3/" X 16 THREAD .
4 ¥ : : :
% . S | o . n -
| j B g !I_— "_'—“*—" 7"‘ o
S L& .- DO_NOT BREAK THROUGH
N ,‘ EY DRILL AND TAP 2 HOLES
IJ . | AT I20° 3/8";< I8 THREAD,
B l {v /6" DEEP APPROX, :
1rryy “SHEX . SEGTION I-1/2" ACROSS FLAT!
S \RUBBER GASKET - 1/16" TH)CK
SOLDER ——— . . Wi ''X. 24 THREAD o
- - APPROX. 2"/ ‘SQUARE OR HEX.~FOR WRENGH }
L | g 0.D. coweq ‘ruame
gl ~ OFF CENTER (APP X, 5/64")
3i!6 TO :/4 d e :up NECESSARY —
| f T TO HAVE ROOM FOR BOTH f‘UBE“

LED BINDING POST (STEEL)

0-10,G74
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~ FIGURE 47. SMALL BINDING POST -

. 0-10,075 .
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~ _FIGURE 49, DOUBLE GOOLING PLATTEN B

. 0-10,076 -
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Tro near yaguww mamcg howvs be nrrmurud. ‘my ig n Pirani whoso
eamo 1d 1 to 500 niarcns covercd in two-manle sctiings, permltting good
reewrsgy in rocdinge  Phe other 1o rn lonizntton grpo, dooipnnbod DEH=-36

by its sunnlior, Distillntion I'roducts, Ince Thic cxtuids the proessurc

' raage below that covercd By the dlscherge gree ~nd covers 1t mors

v

accurat\.ly.

ALl of these ohn NEe o and &aditions are not only dlr»ctly r'.“z")licﬁblo
to thig pnrticular phano of tho proble'* bud - nl"o tho onuinmvt noxe

coaveniont to uso ~nd nore adeptable to other phasoa of the wor}cs.
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Cno wower oupnly, wired na shown 1n Fimira !56 hng beon cormlabed,

Yol

_Fullracnlo deflcotion of "l;hc Zoro ecntcmd niezré,@w_iotﬁr will iﬁdicn.—to 10
pe&k kilovolts whon n soricd rcaietnnco of 6 » 360,000 ohra ig useds Thiﬁ

> mﬂiatmwo hﬂs boon gre.lculwtad with tho naaun,pbion t}'an.t tho voltmge

“appon ;ringg g
'sizmsoido.l. - : :
Tha fdventeges of o powur sunmly ’hascd on this nortienlnr Qrir‘iz\g
di:ngmr%“nrc: 1i $=bosi ’balow. , ' |

ono co*ﬂ;rol is nOcossory :t‘or swi*'rvhing both *nolv,rity and hig«'fw "clt:-z-gea

e oolc’:rity is clonrlv iwﬁicatca, luring WE0.

-1 - - EEnTRICTH
* e rOSA i SAAHAIIC

ATTERDTE V.

Pover Sumply for Joasdtiziie P‘lf‘tag

b8 £or two riorc pover swwilss of this typa hove beon procured.. |

&6 The nigh»voltr" trmufo—rr'or sece:a:‘tem/ w:l.ndi,w will bo

PQ::‘.P‘“‘”J‘ switcm,ng in nacompusheel in n lmr-voltr'go circuit.

AL COﬁponon+ pm“bu nre stosk ite*"s uhich oro rendily .:wnilablaf_

It con bo oasily mad quiclrly’ constiuctods

Tubhe i‘..,ilu.ro cen bo &étocﬁcd by noroly q\lifhching poln‘f‘iioy'o

Tt «typc of oSy S'G.iml.f o G\tromly ea.sy to om}vntﬁ. o“.ly

ey
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‘ co.paci'bance 'bé)t\léen. the proua a.ml +he obig«mt Jﬂl;ﬂulﬂ W Ag A  yowioblon tn

Téelectrometer (the rabio bétween the &6 voltage on the'PrObefﬁe the volbegs

~]) hm _ . ReDIRICTY

LIEIDIA VI,

Vibr bing, Prode “I‘atro"utor

A ¥idroting wrohe tyvo of‘cléetronctar WAD cpnﬁmructad in o:ﬂer,ﬁo

| obtadn rore ngevinte rowsurerients of the ulOGtric ik nhornetvrioﬁicc of .

“oleétfbnhéfﬂgm*ﬁhic plntas Tha prusenh dusirn of thc rﬂpnrﬂtun “Dkos_

'fpoqntblo thc roAsurs; gnt on o two-gontbds ct s diaﬂeﬁgr e&mgalnp,are& of tha

olcebronhctoprrnhia nle te, vith nn nceurroy of plus or niius ono vOly; for

} slow wvoltnrgo chanpc rrbeos The inetrunent hno alno boen uged to ronsuro

:dccaa rﬂtus of insulrtinr oin&or r"tLrinls.=
ha princinie of a vibrating probe time o; olectromeiar involves |

the‘vibrabion of » high imvedonce probe in the elcctrical ficld of the

fiobjecb whope nmobentlal on rharge is to e mamaur@ Tho varietion in the

t'object to prbﬁé dastance during,the vibration c&unas 2 uinilar variation

:of the capacitanca betwean fg, probe &nd ﬁhe-ohject, Thie variation &n :

LT T LX)

«

i the potential L of tho probe. The *r robe sansitivity of thia tyﬁe of

I3

::On’the db;ac¢j wili alyays o Ieéﬁ_%%an_ﬁbe\yr¢§p qénétﬁfy&&y pf ﬁon;;
j?vibr&tiﬁé typeé-of'aleﬁtrOmé$grsf(thé rat&a:nféfhe potential on the prébe'i
:?to the potentlal on the objsct) if the phvcieal dimenaion& of tne svatama
: fh arg the sames Howev&:, the eaage with whfch AG voltngas may be amnliﬁied,

;;ar 'the foct tﬁmt the »robe. may ba maintainea a* graanﬁ pot° piel (bhroush

igﬁ rasiaﬁance) 'ﬂ“shadow that &iuadvanﬁage¢ éha-ultimaté gensitivity

e
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- nodea develoned,  The drift of the r\lr\c'oromtnr in 26ro0.

i Meure Bl For purposnd of dogeriptisn, the :Ln-etruma vt :ma,,' be di**ﬁ dad
1 ;iint-'ézthme portot - (1) the viventing Fslme*n’o (”) the plate holder anhd

ahargi'mg metnocl, and (3) bne electronic por‘oign af me im’crummt,

5Z: The pro‘bo cyliﬁdzér 1.a_made of b,ra'au- shimatnclk i‘orme{l &0 shown and

_ .m.‘ﬁﬁ‘éi'éﬁ: into a rigid imi‘c.v: 'i‘n‘e yLlinder *\u‘ gunported by ‘two pnly«s’cyﬁrehé
,VY‘S, ‘vhe i Lon be"cueen the nolyutymna and the rvlinger ’boing Burreuncled
1 'o*y' cbnducting aleﬁvea to alimine.te axtransous tf‘ibouacurin d:ifficultias.

j;be jpolyntyrena Y1 wore attached to o por nanent negnet mma.k@- volce

permit :é. an of 115111: o ba béﬁaeaﬁ between the two mmakem and through
‘;“w pEe%e ¥l inde viv-'cm tate -a;fﬁnru-‘ﬁc:c, " Thé wrobe @em@n—k ig driven -7.3‘-
21!»0 cps :ait’serr‘wﬁing céﬁri'ént_, and f’oi‘ a 0. 15 ol am':lituf,e of ¥ ;a‘c* n,

%he ay‘utam dosy a.omw ¢ w:ravnv‘s. ﬁé ::rar;;: .,ma vﬁice ooilm are nounteﬂ. in
N .thé s‘oeaker normement mmnah by atable, flexible plagtic snmeve (not
._‘f dhown in tho d.rm:'lnp,). EEhé Ql&'@tr‘lfcal co,n_nac%i-m Yo the velce colls ls

T mode t‘hraugh Lg&k’o 1—3}’16 o0y DTonzZe eprmgm o ,' _ -

f,r:I“iguro 53. Tho %em a:rea. comis'bs of o W&cwntimetarad,iameter ciz:c,ular
C Hole cut ihto 1/ 8-:Lnfm abogl grmncl nlMe, agaj,mt wh*lch & plate 0 De
: tested; i;«s\ h.eld: and in ;ﬁronb of whicb. the yz;;obe eikemmzi;. v‘:‘i:b"ﬂeweaa. Tha

regl/cn :m w‘x:&.g)ﬂl the we’b» <mero,@ms ia mametically ma elegtrwally

-1 e | RESTRICED

of the vidbroting type of 'nafrument $n determined hy 4the pricant of elactronid

A ge-n:orn'l viow G:E the vibr u‘rin" wmbo sl ectromnatar :Lf,x shmm in

dn 1 ,oneﬁrdc deovring of the ‘Vibl‘&til‘\f* elenent ig shown in Iigum

N

goils. The nhysical errangement as ghowm in the flgure vas such as $o _ 1

mm mate holaef le a aetailga vi@W of iha teeﬁ sz*&& n:re eamm in
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:éﬂ&é#c holder &n& cn&rga& &% the voltage and tlme

:5 on A5 wove form will apwer on tHe cscllloscopes

i th@'backinm ﬁlaﬁa ankil he volta@e 18 the nﬁgmx‘“* of
1.5 vl ﬁmetem or po%anbi sy e
a:%ﬁ Vhe shielding or nlate b ac) N

' ‘f efx-cmer “brﬁﬁ ara wald cee

R

chieldod by & tox conctructed of 1/15~inch aoft irnn.

The nolyatyraas Tio

0f the probe puon throv-r .8 90 The 00N, cmew o L12A% Dl HAGHNS

- throurh A hole en the nxig of the prebe nnd the Lept aren, Uhe plrite '

- holder is o gpring-nombed swetion own with an ingulated ncedle eontuct

[ cﬂnnected 46 o potentinl uwnly, The suctlon cwn enn be swung down

: n@ra zontAlly 60 bhat ‘the mlate may he churﬁad. The chargigg'qpyamakus ig

a single corona ngedle which can bte svung inte chnrging posltlion above the

;ylatei'o®~t0 orze olde 80 that tha nlate mey bq'réiaea into the meauuring_

'pcsit‘bn, '
’Thé,éie;misﬁi;.%ortion Qf the elecﬁmoketnr ic aa showﬁ'in'Fi%uxe
§‘5h.' The prove ig con eetad 0 the grid of the voltw d:3 amwlifiar throu sh oo
I whoaphor bronue a~ine which i3 ahmntéﬂvto pround By a teremepohm

:lfaaiﬁtaxa The amolifimr ey ﬂnnlt 1g

=t

& syendard volia~e ammlifier with a

bamd LaE0 £ilter (nevvow pros vand &b 240 asmets ) attached. The ouwtput

cf the filbor is fed to an oacillnaoopew

5o o BN

=

The electromeﬁor in operaqed a3 follows, A nlate is nlace& on the

‘»*irﬁ&‘ I4 ic then

swung uu:againat the Proundwplaxa. If o charge h»a remaincd on the piatai

An mhiﬁ naﬁbern may e
elim_mstﬁ ed by either '-"—‘&ﬁ.aﬂingf t}m -'g,zqﬂ_iga,gg of the ahielding ’ﬁﬂ“bﬁ. the ".”Olt’&‘-f@

;sf%n@ grme o8 that of the chamgoa surfugug or by lowe ring the voLta e on

LVg Ok ‘bhiﬁi On 3?‘33"':‘5@;- :

r mey Hhan be uqa& to msasure th@ voltaga aMﬁlied

ug.- Uning'ttq\ neﬁhod, an acﬁﬁ“acy of
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- When anarntod an abovh, 1t i ouncrved that a snall gignal persists
even when oll shielding and the plote purface 1o prounded, The nlgnal 1o
somewhat out of phase with the atgnal pemnliing from notenbvials on the
@ : plate being tested, but it can be brought to an unobjectionable minimum
by the apnlication of a zeroing voltage to the nlate backing of the _or'd.ea;y N
| of 2 voltg. . '
o] | pasttqm |
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1 =mtral W&ﬂﬂg@ ﬁ'eB'rired." ) : -
| 7 o - ' T

{7 In all exnoriménts. to dats,

] a (iiat;ance of ahout 20 inchea i‘rom tlw Bloto undar ::m:ldy.~~ Thig anrm.mmif;;f

;fe?n%er

Ry o - REATRIOTETD

AT TD I VT,

'Livht uourwet for Yas Vith.Vibratinﬁ'??dbg,ﬁiegtrggetgr

: anodhr;ma&ie ' .

Descri’nmon s.cmd, Arranpempnt of Ama.ra.{ms. The Backman iffc&él DU

Phetoelec{;ric Quarts ectrn’nhotomate? 1s used as the 1ight source in the

Measuroment of gpsctral charncteriabica of xororrcmhic plntscm. Iba useink

range is in the reglon 220 ~ 1000 millimicr'ona.

de adapted for our numoae, “blio photetudba houu‘m of‘ bho,, monochrar

1 metor ig refioved thus nerni toing d.:lrecx; ubilization of the 'mom:o¢hrofaa.faized;

beam ns it smerged from fum oxit slit, The tungs’wn a1 hymog,;zm tubas

wiich ave conventionally wsed with the equipment ere, hovover, retained a8

T the pmmary iw,h’b uoux*cezs\»'

Tﬁey can e intemhmged ace ording to th@

v 2

tha monochmmaber héna 'bexan nlactacl ab

M

;4; #me to 'bua remirement that tha 1igh beam e

%
i

tms\% area 6f the pla"&w “for any prac’siceﬂ; sli*‘o width :mttinp‘ and thp.ﬂ ‘Lhe

nue’nsity of ’chs bac . he r@&g,g" -1, crm.b et over tfmg areas The be;:m *m

incidem; noz‘m,,..ly Yo the hate and ia dirocwd in avgh a manner that 'ﬁhe*

haak vu'ulﬁ/m

-

G{ﬂlﬁmt :wn?a

In wdar ’co detarmim tne unii:o‘u*nt;;,r of i;');i% beam M.

- ‘m—”‘, ot 3
axit al VHe Noncchromavel an Bppley

tirel:r'euvez“ t’hc g,irculaw 1
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