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viclet roys.  ine segregation ol the shorbtewave purtion ol the spectrum
(wmymlonptn ebnut 250 e 300.r\/L ) ror the purnose ol aroducing fluor-
escenon 15 nttninnd 1y the use of w slitless monochromator sonsishing of
n quortz lens L nnd e quarb: prism P. Ubgervation of phosphoressence ie

mnde pustible by tho unse ol o cpnrk phosphoroscope placed at the uppsr
port of the spoaratuss  In the phogphorossops the voltaze 15 transmisied
to » stationery olechrode % mnd to the movable elestrodes By, g,
fiy which nre rotated by wotor M. The phosphorescence is observed by meens
of mirrors 81 rnd 8. The spsriured disk Dyrevolviag on the azis of the
motor, soreens the I'lash of the spark and the objsot A so illuminabted

Prom the eys of Lhe observers Thus the observer visws the object through
the npertures of disk D only during intervals between flaches. This

k3
permiba observation of phosphorescense for not lemss than 10=" second
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quration, The two features, fiyst the uvonpscutive ohserwetions of
fluoreseenge ned phosphoresgenags, und seanand the paverful lleht

squrae rish in fap ultraviclet radiations (from the condenser spark
Datwaen Lron elegtredeg), advantapeously differeatiate this devige

fron earlier apparatus for sreding optieal plssaes by luminascencs
éwﬂ,357ﬂ his fluorephospharasaope tried out st o number of plants
made poasicle an nffiotent eed randd inepeation of the ;legass employed
1o waoufacturing aperatisag.

The auark C(luorephosphercsccpe can also fdal ropllaations in nine
arslogy. IL 12 lnown that the vast uajorlity of native iinaraln urs
asbural phosphorg , posvessing the properhy of plowing upan expobure
bo ulseaviclet rays ~ frowm o fraobiea of o sagond up Lo severul honrds
AL ansbvs cinevsla wbsorb ahart-wave ulbtravioleb reys asre rendily
taon bhay do lonser wave radintlony, aud conse pisutly the lunlnmsannoe
Libeuudty of wineraly dn the Cluorephonphassope Le sonziderably grouber
flaa 34 o eonveubloual appnrabng aonslshing of o mercury lomp and o wooid
f31%ep,  Purkhavioire, suelysis by phosphorsssence hws the sdded ndrmiitbe
age of eliminatinug eatirsly any baekoround interference, sinse bthe ylove
tng objeo’s is obuerved only wi'ter the astien of the exsitant aouree hes
sengade

Howevar, the spark fluorophosphorogeops has ous aubstontinl disad=
ontage: It L notatad by o dangereus hiphevolinge condenser spark
(12,000 volts, tronaformer oapacity 0e2 — 0426 kilowatys)s Though pro=
vided\with an eubomatle blockine sysbem, the appuratus oan thersCors be
pagomendad for speration only wt luboratories steffed with adequatoly
trained psrsovnsl. Jongsequently it was mosb desirable to develop, for
the lLuminesosnce snalysis of optical lasses, apparubus using a jowmvoltage
anlres of excibations To this effecht PRK=2, PRIY, and SYD mersiua'y
quarts leaps, produced by domestle manifacturers, were testeds It was
found that lamps PRE=2 and PRE~4 display sufflciently intense lines in

the shortewave regioﬁ of the vltraviolet spsobtrum (wavelength squals

- P o
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- 3B4m 315 'M}#) and are quite satisfactery as o souree of lumine
ngsence sxelitation of optieal glassess The SVD lamp, in which %he
reaonanes line of mersury (wavelength equals R54 lA;fb ) is greatly
wealtoned as & result of amlfereversal, ls considerally lens suitable

for thls purpoge, Thersfore, In the new ppparatus a PiKe4 mereury

quartz lamp serves as the seource of ultravieleb radinldons Flgure 8

(Ble gram of the Lumlnnesope) shows ashematically ﬁhcrluminuuuapo dovel=
spad by us, and dealmed for grading eptical glasses under plant aondie
tione, In thig appurabug, the swne as 1n the above=degoribed fluorephos=
phoroasaps, the lumlasgennce wethed of srading, conatsbs ln comparing the
lunlnesonnsn of tho spaodmens teated with that of standards made trom ap=
tlead plusy of o dmown vardebys & PRE=4 quarbts bulb, weraney lamp oper=
ating unler nerinl sonditinns at 110 volty wid 4 enporss, 1s the source

( L) of ultra violet rays,

Phosphute glaoy coloved by nickel wmad cobalt is used ap the light
Lilter (0)s Ity transmifttence ocurve is shovm in Fipurs & (Transmission
Curve of the Lipht Fllter)e By weas of u Light condenger (i) “he sounvoe
of wlbravivlel radiatism is projected onto the tested spesimens of ophionl
gloss loeated on stage (E).  Fluoreseence is observed visuslly with file
ter (S) in positions This filtsr has o fairly high trangmittence in the
&Oﬁﬂh)bregion (Figure §). Therefore, when testing weakly luminessent
glass samples it Lo advantbageous to supplement this filter with a ligquid
filter consisting of an aqueous solubion of niekel sulfate contained in
o planssparallsl gquarts oell. Such a liguid filter of 1 sentimster thioke-
nesy, with s 16 percent conventration of nickel sulfate, transmits well
in the wave range of about 250 = 300&%4&, and absorbs completely the
violet portion of the spsctrume 1If the glass being tested doss not flu=~
oresue in the bluawviolet position of the spestrum, then, to eliminabe
the effsect of dispersed vioied muys, it is recommended to substitute for
the niokel sulfate solution a light yellow filter, placed in front of
the observerts oya.

Obgarvation of phosphorsscenss is made by means of & phosphorossnpe
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annsisting of a disk provided with four syumwhvical apertures and
fitbed to the axis of moter M, The speed of the motor s mgulated

by rheostat P3., and reaches 2000 revolutions per winute. Exaltation

of phosphorsscence 1s prodused by unfiltered radiatisng of the swne
gource of ultraviolet raye (L), the filter (8) being removed frow the
path of tha radiation. Jolov sonparison af the phoaphoraseence of the
teoted sneclnen with thab of the atandard s nade by & photouetria
sysben consisbing of biprian (8), objeative (0) and eysplase (3). This
gystem pives within the (leld of vision ac saen through the eyepieoce,
Juxbapoend inepas of the shonphorssoent objests, l.e., the bosted sample
uad tha standard. The observer'c eye sess the blprisa Jllanlaated at
the momenbs when ®the retuting dig't liculoses the phosphorensent objests
and nt Lhe snme time soreens the sourcs of rediation. Thus one half of
the biprisa is 1lluminated by the ;low of the phosphorescent sampls
boding tsuted, ond the other half by that of the phosphorescent standard.
For convenience of obsarvation the vpblonl axis of the photoneter 1s
turned about by means of mirror T.

This apparetus was used te study the fluorsscencse and phosphor=
csuence of o larpe nwaber of optioal glasses produced by our industry in
acoordanse with GOST $514=47, It is lmown thut depending on their
chemical composition, optical glasses ars classilied into several types
huving definite refructive indices and dispersion. Table 1 (lagsifis
cubion of Opbical Glasses) shows the vlassificabtion of optlcal plasses
ageording o 08T .

We had nvailable u set of standards wade Irom different types of
glasy,

Table 2, (Luminsszosnce Characteristics of Optiecsl Glusses) shov
ing the luminegcence sharacteristics «f the glasses studied, is the key
ko the luminescence mebthod for grading optical glasses.

In this table opbical glusses of different types are divided inbo
four bagio proups ncoording to the color of their fluorescence (eolumns
1=3)s In mddition each group is divided into subgroups (column 8),

enbracing glasses heving identioal shades of fluorescence colors The

{ZZN¥?2}51¥?141

solor of phosphorescence makes poss&bla furkher subdivision of glasses

Declassified in Part - Sanitized Copy Approved for Release 2012/05/18 : CIA-RDP82-00039R000100120025-1



Declassified in Part - Sanitized Copy Approved for Release 2012/05/18 : CIA-RDP82-00039R000100120025-1

(ONFIDENGAL

grouped by the cclor of their [luorescence, Thus the cellectien of
glasses whish were avallable %o ue, was divided, according %o their fluor=
esoonce into 2% goups., Further subdivisions by the coler ef the phos=
phorascence yielded the date shewn in soluma 4, 1In colurn B are shown
the varleties of glass which oan be definitely ldentified by the lumine
engence method, ns well as these which qannot be differentiated by this
methods Thus, for example, glaa; varietios K4, K8, K8, and BKE, cannot
be differontinted on the basly of thelr lwninescence sharacteristics,
For these varieties, as well us [or others listed in the table as not
identifiable by luminescence, it" ls necessary te sondust additional re=
frootometrio tests., However, the segregation of these plaases into a
ssparate group charactarized Ly definite luminessence properties greatly
expsdites their final identifloation, by the index of refraction,

Under shop conditions, by using our soparatus it is possible Lo ex~
amine not leos than 1000 glass samples within 8 hours. The shaps and
degres of pollsh of the plass surface are of no importance. When exame
ining swnples of frosted glass it ls preferable, however, to compars
thelr glow with thet of a {rosted surface of the standard. Comparisons
of the luminescence of' optical gless samples of the came wvariety but of
different batohes, have shown the owcuronce of variations within a given
voriety, depending on the batehes Thus,for oxampls, the shade of the
luminescence of X8 pgless varles noticeably from one batoh to mnother,
Some of the other wverleties, such as BK 10, display rabher constent colors
of luminescence. The table piven cannot be considersd as final. It is
intended merely as o guide for a more deteiled study of glass luminescence;
which should be conducted under plant conditions. Sush a study may lend
to certedn corrections of éhe tubulated datas Basloanlly, however, the
table shown, apparently, will remain essentially unaltereds This assump=
tlon rests on results obtained from compuring a series of domestically
produced glassss with the corresponding varieties, of foreizn menufacturs,
having identlcal optloal constants. Of the K1 wvarieties thus testsd, 10

were identionl in the volor of the glowy the hues of the remaining 4 were

-53 ¥ E
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arproximately the cane, and difrgred.enly in the finer shades of glow
eoloration, These faots lndicate that the luminescence of optieal glasces
is determined, upparently, not by adventitious admlixtures, which may vary
in batohes of different origin, tut by the essential censbituents ef the
glags.

Experience galned on ueing the above desoribed spparatiué at a number
of plante has proven that the luninescence methad of plass grading is
mest useful in controlling optical details at verlous stages of manufact=
uriapg processsa., The anparatus desoribed, as well as the spark fluorophos=
phoroaoope, may nleo he very useful in lumineseence stulles of minerals.

Stato Optical Inaotitute.
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Disoussion of Brumberg, Sverdlov uud Timofeyeva's pupert

3. I. Vavilove = I wish to point out that the method of photolumine~
escence analysis of optieal slasses just described constitutes & rocord-
breaking example of prading analysis, Without resorting to spectrosvopy,
merely by s color comparison, it is possible to ldentify, quite definitely,
approximabely 40 varietiss of optlosl glasse Crading snalysis in its
almplest form, utilizing only visual volor sensitivity, has been strik-
ingly illustrated here, insofar as its potentlalities and advantages are

concerned,
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Table 1.

08T slass iieation of Optiesl “lasees.

Type of dlacs Degignation sharvacteristic Compounde
of the Type

Jrovns K BaQ and PbO 3%

Barium orowns BY BeQ % = 30%

Heavy orowns T Ba0 > 304

Orown flinte o PL0 & = 15%

light flints o PO 15 ~ 40%

Bordwn {lints ar BaQ and Pb0 > %%

Flinte F PO 40 = BO%

Hoavy flints T PhO > 50%

Tuble £

LULI ! ESCELCE CHARACTRRISTICS OF OPTITAL CLASSHS

P bara

NATHIR F LUMIVRSCLUCE

-C’L‘i\_ﬁ_"i’ NULBER FLUORESCE!CE PHOSPHORESCEINCE GLASS VAUTILTIES
Buale  Golor Subproup hy Coleor
Salor
....... . e - r 3
I=h Rod Kl
Snk Ke
I-B Pink K$
1 Yellow Yellowish BK4
Greenish K4 ,K8,K9,BKE,
I=B Pink K6,K8.
I-G None FE,F4,78,
I-D Vlenk red 02.
I-8 Pink X7.
I-Zh Red X1l1l.
) - TImA Vory weak red TK8
Weak red TK4 , TKe
Pink BK5,TK2
Yellow BK7

- -
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(Teble 2 continued)

Basie Color Sutgrevp Ly Celoy
Color
1 ';"“‘"“ i 3 4 6
Il=H Red BKG,TRL
1 Lileo Pink K10
I1-% Weak pink 0l
Groan=yel lev BKR
LInG led TKS
Green=yellow BK
None LIS
Ll=G Asd RS
Hrenu=yellow BKY
Hong LS
Ii=0 Vieak pink TK6,TKE,7K7,TFL0
TIT=A llene pugy
F11-B Hone BF'14,6015
111 Azure 11L=v Nons Tl
111I=G ilone FLl,F2,™5,rd.
TII=D Very week pink  BIFL2,08.
I11=5 Hene BFLE
i1I=Zh Red L7
IVel weak Hod BILE , YKL
Ited LG, LF6
Pink 38, LM
V=B Viead: Pink BF'4,B%6, L
Pinlke BFé, BFLL
Iy Blue Iv-v Red Kr2
Yollow KFl
Yellow Green BFL
Greenish B8, ¥I°3
V=G Red BKS,BK10, K12, BFT
Bright red BFO
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Figups 1. Diagram of the Fluorephosphoresgepe.

4= Qbjecly [Peholder ef iron eleatrades, for the emeitation of fluare
esoencey L = quarty lengy P quartz prismy Ewstetionary, and Ey and Ty
robile, electrades, for the exoitation of phosphorescense; D=disk for
dereening the sperk et the wement of discharge; i=sotery 51 and Sp =

mlivorsy G = gomintator,

Flgure 2. Diagram of the Luminoscope.

L- nmeroury lwap, LPK=d; 8= light Lilter; Kevondenser; I- sample stapse;

)

B bLipriswy T- mirrer; O=objective; = oyepisce; D= disk; emotor)

I R and Pz rheostots; A= amnotor.
Figure 3¢ ‘“rensmicsion curve of the light filter (thickness 2 rillimeters).

F'u'gur‘e 3 \S

Curve of Transmittance
of ahe Light Filter
(Thickness : 2 mm)
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