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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteratic.

SA a A a A, a P p p p R, r

5 £ 6 B, b C c C c S, s

B 0 V, v T T T m T, t

F r a G, g Yy y y U, u

* Q 8 D, d D P F, f

E e E a Ye, ye; E, e* X X X x Kh, kh

'W %v Zh, zh Li U LI ' Ts, ts

3 3 3 1 Z, z H y Ch, ch

I, IW w L Am Sh, sh

R Y y, y LA u L a Shch, shch

K Kx K, k 'b
¢"' ,1A ' A Y, Y

M At Mm b

H H H N, n 3 . a E, e

Co 0 e 0, o h o 0 Yu, yu

nn 17. x p, p 9 1 a j Ya, ya

*ye initially, after vowels, and after b, b; e elsewhere.

When written as 9 in Russian, transliterate as ye or e.

RUSSIAN AND ZNGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian English

sin sin sh sinh arc sh sinh_

Cos Cos ch cosh arc ch cosh

tg tan th tanh arc th tan .

ctg cot cth coth arc cth coth -

sec sec sch sech arc sch sech-1

* cosec csc csch csch arc csch csch

Russian English

rot curl
lg log
GRAPHICS DISCLAIMER

All figures, graphics, tables, equations, etc. merged into this

' * translation were extracted from the best quality copy available.



GOST 3514-67*

USSR State Standard

Committee of Standards, Measures, and Measuring Devices

under the Council of Ministers, USSR

COLORLESS OPTICAL GLASS

Replaces GOST 3514-57

Group P40

*Reprint (May 1969) with change No 1, accepted in March 1969.

Approved by the Committee of Standards, Measures and Measuring

Devices of the Council of Ministers, USSR on 19 September 1967.

Period of implementation 1 July 1968.

The present standard extends to optical colorless inorganic

* glass in blanks with a diameter (or with greatest side) of no more

than 500 mm.

1. Types and Brands. Main Parameters.

4 Categories and Classes

1.1. The following types of optical colorless glasses have

* been established, depending on their position on the coordinate

* field of the diagram "Refractive index nD - dispersion value TD"

* (see drawing and Table 1). An exception are the special flints (OF)
* [flint glasses], which can be found on any of the sectors of the

* field of the diagram.
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S1.2. Optical colorless glass should be made:

of series 0 (with numeration of brands from 1 to 100) ordinary

of series 100 (with numeration of brands from 101 to 199) -

glasses which darken little under the influence of ionization

radiation.

1.3. Optical colorless glass should be made of the

- following brands with the refractive index nD and average dispersion

nF-nC indicated in Table 2.

2.



Table 1

Type des- Name Type des- Name
ignation ignation

LK nK Light crown glasses BF 60 Barite flint glasses

FK 0C Phosphate crown glasses TBF T64 Heavy barite flint
glasses

K K Crown glasses LF JIP Light flint glasses

BK SK Barite crown glasses F 0 Flint glasses

TK TK Heavy crown glasses TF T(P Heavy flint glasses

" STK CTK Ultraheavy crown glassesOF 0.0 Special flint glasses

KF Crown-flints

Table 2

Key:

1 -Brand of glass;

2 - Refractive index nD;

3 - Average dispersion nF-nC.

Mapa fl 3Te.b Cpcuu, Illoun an Ab Cpe.aau"' 'roa ) np~nAeNaI 51o9,,epcoU MepulIn~U
~cTKa)flP*AMA#N A"lePH OPS2 cjM ANU-"CT41'IrKA TIAG A

C

Light crown glasses Crown glassesI

.IKI 1.4398 0.006.39 (K !) 1,4982 0,00765
JIK3 i.4S74 0.00696 K2. (K 102) 1,5004 0.00758
JIK4 1,4903 0.00753 (K3) 1.5100 0,00805
.'IKS, 4K 105 1,4781 0.00729 1(K5) 1.5110 0.00195
AI6 1.4704 0.00704 K8, (108 1.5163 0,00806
13i(7 1,4&28 0,00728 K14, K114 1,5147 0,00849

K 15 1.5335 0,00962
Phosphate crown glasses KW7 1.5163 0.00806

(K18) 1,5191 0,00860
OKI 1.5190 0.00743 K19 K119 1,5187 0,008414OK 13 1.5468 0,00809 K20 15263 0,008750K 14 I1.5799 O, 008i1

-I' t,.,,. ,, ,,. ,, . , ,. . ,, L . , , ,., i,. , : i ,' -" . .



Continued.

1 - Brand of glass;

2 - Refractive index nD;

3 - Average dispersion nF-n C .

"-l" nomtaaTenb CpeeMa noffasOleab CpeuauNS
"peAn npeAoMAemXu AMcnepcX MipK npeJoNAeNx AHcnepcla

" C (70 D D-.

Barite crown glasses Barite flint glasses

BK4, SK104 1,5302 0.00877 1301 1.5247 0,0095
K6, 6K106 1,5399 0,00905 604 1,5480 0,01016

6K8, 5I108 1,5467 0.00871 606. 50106 1,5696 0,01152
(5K9) 1,5646 0,01012 507, 50107 1,5795 0,01076
KI0, 5K110 1.5688 0.01015 548, 60108 1,5826 0.01254

(SK11) 1,5524 0.00872 IB1,0111 1,62,22 0.01171
'K12 1,5606 0,00961 5012,60112 1.6259 0l01601
GK13 1,5594 0.00915 5033, 54113 1,6395 0,01325

6016 1,6709 0,01419
Heavy crown glasses 5118 1,5604 0,01100

13019 1,5895 0,01153
(TKI), (TKIOI) 1,5638 0.00928 6421 1,6140 0,01534
TK2, TK102 1.5724 0,00996 (5423) 1,5493 0,01048
TK4, TK 104 1.6111 0,01095 6024 1,6344 0,01726
TK8, TKIO 1,6140 0.01114 5025 1,6076 0,01318
(TK9), (TKI09) 1.6171 0,01142 (5026) 1,6504 0,01691
TK 12, TK112 1,568S 0.u(73o0t 6027 1,6067 0.01380
TKI3 I.I08 0,00.9; 5028 1,6641 0,01874
"I14, TK114 1,6130 0,01012
TK16, TKI16 1,6126 0.01050 Heavy barite flint
TKI7 1,6279 0,01058 glasses
TK20, TK120 1,6220 0.01097
TK21, TK121 1,.6568 0.01285 T5603 I1 .7557 I0,01837
TK23 1,5891 0,00962 T604 1.7786 0.02045
TKI23 1,5887 0,00967

Light flint glasses
"-. Ultraheavy crown glasses

(1I)5406 0,01145
CTK3 1.659t 0.01150 J1405, 110105 1.5749 0,01392
CTK7 1,6869 0,01282 (1107) 1,5783 0,01407
CTK8 1,7030 0,01415 '108 1,5574 0.01327
CTK9 1,7424 0.01478 J109 1,5900 0,01526
(CTKIO) 1,7378 0.01534 J1410 1,5480 0,01195
(CTKi2) 1,6919 0,01258 ;1111..110111 1.5608 0,01199

.11012 1,5401 0.01204
:": Crown-f l ints

Co fl sFlint glasses

(K41) 1,5153 0,00946
K04, (0104 1,5181 0,00879 401 1,6128 0,01659
(K,5) 1,4996 0,00805 0101 1,6138 0,01659
"..K6, K 06 1,11005 0.00875 (02) 1,6164 0,01684
S07 ,5175 0,01012 (0102) 1,6169 0,01684
(KO8) 1,5332 0,01126 04 ,6242 0,01738

40104 1,6247 0,01738

*1°4.



Continuation

1 - Brand of glass;

2 - Refractive index nD;

3 - Average dispersion nF-nC.

flouusaTe.Ib CpuunN n oIaCeaTOb CpeinuM
MAPKA 0 MapK* npeAouAerNI ANCnepCNM

CTO JAa D - COK N D rc

'P 1
06 1,6031 0,01590 T07 1,7280 0.02570
(47) 1,6232 0.01689 T08. T0108 1,6393 0.02215

"08 1,6248 0.01757 TOIO 1.8060 u,03178
0108 1,6253 0.01757 TOIl 1,6486 0.02054
09 1,GI37 0,01775 T012 1,7849 0,03059
013 1,6199 0.01706
40113 1.6201 0,01706 Special flint glasses

Heavy flint glasses 001, 00101 1,5294 0.01022
(002) 1,5538 0.01140

T0l, TOIOI 1,6475 0,01912 003 1.6123 0,01389
T02, T0102 I,6725 0,0,087 004 1.6505 0.01497
T03 1,7172 0.02431 005 1.6625 0,01586
T04 1.7398 0.02628
T05, T0105 1,7550 0,02743

Note:

1. Glasses of brands set out in bold type should be used

preferably.

2. Glasses of brands inclosed in parentheses are not permitted

to be used in new developments.

3. The chemical (synthetic) composition of optical glasses is

*defined by the technical documentation which has been approved in the

*established order.

%..
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(CHANGED WORDING - "Information directory of standards"

No 3, 1969).
1.4. Optical colorless glass is divided into categories and

classes based on the following quality indices:

a) permissible deviation of the refractive index nD and average

dispersion nF-nC from the values established for glass of each

brand;

b) uniformity of a batch of glass blanks in respect to

refractive index and average dispersion;

c) optical uniformity;

d) double refraction;

e) coefficient of light absorption;

f) stria-free;

g) bubble character.

Recommendations for the selection of categories of optical

uniformity, double refraction and stria-free state are given in

Table 1 of the appendix to the presefit standard.

1.5. Based on the permissible deviations of the refractive

index and average dispersion from the values established for glass

of each brand, the five categories indicated in Table 3 are estab-

lished.

Table 3

(j? Kmropns 0o01-93STO npeAQU~euNN "D Lcpeutel 3"-enep- cC

0 ±3. 10 -  :t:3. 10- 1
1 +5.Io- 4  -±5. 0- 5
2 +7. t0-4 +7.10 - 1
3 ±I0-10- ±E10. 10
4 +20.10 - 4  +20.10 -

Key: (1) Category; (2) Permissible deviations; (3) Refractive

index nD; (4) Average dispersion nF-nC.

1.6. Depending on the uniformity of a batch of glass blanks

in respect to refractive index and average dispersion three classes

are established (indicated in Table 4).

6.



Table 4

Kn 0 H () ma6omatta P83MOCTh 8 flMPfl41 3arOTOSOaN

3 noKa3aTet npC.IIU&bIJHIII An0  1JcpeXNelt AIcnepcHN 8- c )
i"A (A) 0,.5.10 - 4  1-1~0 - 1

S 1 (B) 1.10 - 4  1.10 - 5

B ( V) eIf l)C.lA x , onycKacmbix OTKJIOIIIIIIfA tio yxa38aitoik
nl)H 3aKa3e KaTefopill coraacuo T86aJ. 3

Key: (1) Class; (2) Greatest difference in batch of blanks;

(3) Refractive index &nD; (4) Average dispersion A(nF--nC);

(5) Within the limits of permissible deviations in respect to the

category indicated in the order according to Table 3.

The refractive index and average dispersion of all blanks of a

batch of glass should correspond to the category indicated in the

" order for Table 3.

1.7. Based on optical uniformity two systems are established

for evaluating blanks of glass depending on their measurements.

1.7.1. For blanks with a diameter (or with sides) no more than

150 mm five categories of optical uniformity are established (Table

5). They are characterized by the numerical value of the ratio of

the angle of resolutionop of the collimator installation, into the

parallel pencil of rays of which the blank of glass is introduced,

. to the theoretical angle of resolution (P of the same installation.

" The theoretical angle of resolution Vq is taken as equal to

4q 120"/D,, where D - diameter of the diaphragm of the collimator in

millimeters, equal to the diameter of the round blank or the smallest

*i side of a rectangular blank.

Evaluation of the optical uniformity using the system, determ-

ined by the 4/f. ratio, is also permitted for blanks of greater

dimensions, if they are intended for parts, not working simultaneously

with the entire surface, but with individual sections of it, with a

* diameter up tc 150 nrr .Iclusive.

7.



Table 5

I i.2 1.0
3
4 1 .2
5 1.5

-*i Key: (1) Category; (2) Ratio (/ , no more than.

Glass of the 1st category of optical uniformity according to

Table 5 additionally should meet the following requirements: during

. scanning of a blank of glass on a collimator installation with a

point target, the diffraction image of the luminous point should con-

sist of a light round spot, surrounded by rings which are concentric

with it; the diffraction picture should not have discontinuities,

tails and angles, and should not display a deviation from round which

*- is noticeable to the eye.

1.7.2. For blanks with dimensions greater than 150 mm five

categories of optical uniformity are established (Table 6). These

are characterized by the greatest value of difference in the cource

of the rays 6 MSar , measured in the working direction at the edge of

*i the blank of glass, and by the uniformity of distribution of differ-

ence in course 6
MaNC-

6 .,nn on the circumference or perimeter of the

blank.

In blanks of categories 1K and 2K it is not permitted to have

an edge difference of course corresponding to divergence stresses.

For rectangular blanks with a ratio of sides greater than 1.2:1 the

tolerances for 68 mamc- 6mu based on categories 1K-4K and for"'" 6mane - 6.,
*-" 6 based on category 5K are established by orders on

6 ,, Ic
agreemenT oetween the customer and the producer.

1.8. In respect to double refraction six categories (Table 7)

- are established. They are characterized by the difference in the

" path of two beams, into which the incident beam is separated during

passage in the glass.

8.



Table 6

"pacooe. zooe .iy'4enpeAOMAemIe o m~i, me 6a1.i,
aCIO TOAULHMY 3arOTOSKH lIpS OflTH4eCKOM KIw3t)f4)HUHeHTe

S HanpKeRMn TcKXA a 6pIocTepax*

06 a o 2 Co.ij 5 C2. AOpaU4o)n. 2,8

: 'Mfatfc¢ aMoX7M-muMK 81141 MB IJAC 6&--MH *MaKCI 8M4AKC--.MHH

1 40 20 Go 30 80 40 ')3arOTOICH,
Vr0ToB!Remhle

2x 80 35 120 50 160 65 MexaHIqecoxoA
pa3eUAKo/k

3x 140 50 200 80 260 110 cTeKAa, nocne
o6pa6OTKK nOA
3aAaHHb[A pa3-
uep AOaNCHhi
6b/Tb noABep-
rHyTbI TOHKO-

_My OTXCiry
4K250 80 400 120 550 160

5 6uamoc OT 200 A O 1000; 6 ,,Xc_- 6 .MK uc 6 oaee 30%__-_____,___ bxee 30

Stress optical coefficients of the glasses and transition

from categories of optical uniformity in Table 5 to categories in

Table 6 are given in Tables 2 and 3 of the appendix of the present

standard.

Key: (1) Category; (2) Edge double refraction in nm, no more than,

for the entire thickness of the blank with the stress optical coef-

ficients in Brewsters*; (3) Up to 2; (4) Above 2 up to 2.8;

(5) Above 2.8; (6) Note; (7) Blanks, prepared by mechanical finish-

ing of the glass, after treatment under the assigned measurements,

should be subjected to fine annealing; (8) from ..... to; (9) no more

than. [subscripts for delta - max and min]

9.a'



Table 7
"i Kvero~x I 03MOCTb XOAS 3 mit

K~ATerOPHu 01 2ma 1 ex He 6oae e ) flOnonaaO eb TpeOBSMre

1 2 4-

la 6 ( nOARpH3O8aHHOM cBeTe 3a-
rOTO0IR B padoqeM HanpaBae.
HHH He AoacXHa o6HapyNeCHaTh
fipoc3eTAeHHbIX yqacTrou

2 6-

3 10-

4 20

5 50

Key: (1) Category; (2) Difference in path in nm per 1 cm, no more

than; (3) Additional requirement; (4) In polarized light the blank

in the working direction should not display illuminated sectors.

The difference in course is measured in the middle of the blank,

in the direction of its greatest dimension (diameter or length), and

is expressed in nm per 1 cm of path of the beam in the glass. With

a ratio of sides of the blank greater than 2:1 it is permitted to

measure the path in the direction of its width.

Glass of category la is evaluated qualitatively additionally

* in respect to double refraction in the direction of the thickness of

the blank, i.e., in the working direction.

1.9. In respect to the coefficient of light absorption seven

categories (Table 8) are established. They are characterized by the

ratio of the flux of white light, absorbed by the glass on a path of

1 cm, to the light flux in the beginning of this path.

*10.



_ _-'_ Table 8

("'',- Kaerop~u IK O MN UNtN T Oe TnOIOI@Ntm a "

000 0.2
00 0,4
0 0.6
1 0,8
2 .10
3 1.5
4 3.0

Key: (1) Category; (2) Coefficient of light absorption in %, no

greater than.

1.10. In respect to stria-free state two systems are established

for evaluating blanks of glass depending on their dimensions.

1.10.1. For blanks with a diameter or with sides no greater

* than 300 mm and thickness no greater than 60 mm two categories of

stria-free state are established (Table 9). They are characterized

by the absence in a blank of glass of striae of the optical effect

indicated in GOST 3521-57*.

Table 9

(j, Ka~eropus 10 Xap83KTePNCT11K3 6eCCuuNAbuocT

1. H)le AOnYClca1oTcR CBIIJ1N, pssuie
no OOTHQCXOMy AeACTBHIO XONT
o-bilOA CBHKJ I-I 1KITeropMH no
"OCT 3521-57*

2 / He aonycKaiorcn CB11.11, pau~uc
no OnTHqcCKOMy meACTSH1O XOHT"
poab.oR caui 2-A KaTeropiiH no
rOCT 3521-57*

Key: (1) Category; (2) Characteristics of stria-free state;
(3) Striae not permitted which are equal in optical effect to the

control stria of the 1st category in GOST 3521-57*; (4) Striae not

permitted which are equal in optical effect to the control stria of

the 2nd category in GOST 3521-57*.

* GOST 3521-69 has been in effect since 1 July 1970.

". 11.



Nodal striae with a length up to 10 mm are permitted with a cal-

culation of no more than 10 per 1 kg of glass.

1.10.2. For blanks with a diameter (or with sides) greater than

150 mm five categories of stria-free state are established (Table 10).

-. They are characterized by the shadow picture of the striae contained

in the glass, striae which are revealed under the conditions of con-

troL indicated in p. 3.10 of this standard.

Table 10

'10Teneaa xlpia c.aeA 'a LVpaae

'.'foTonn CON.1l YN0Im CRNAH, He o6NUppyNNsUio-uitne AsoANoroA 4yenpeAoMAeHN5 nutaee'r
AoINN nlpN npoerHpo.

* UM .n a j a M,3- kZ/ Mau TSNOOeNaeo xpTN.
681 L 1 mepseman AaMeT- PICCTOaNe UemKy NM Na axpas a .MJ

6. %OTn~oU3 ohl MAN AHaro. LSIH0mflMMIN
Marotoae aAW 3arOToaKN , CNAN N a MA,ee He 6ao.ee al mOneO

vK He AonycI 1CTCR 1 50 0,2
.'9

21 He AonycKxaOTCR 50 2.0

3K 10 2 30 2.0

4 50 2 20 2.0

5K He aonycIaITcsI O'Ctib rpy6we O21HHOqHhC
CBIIJIl It IIOTOICII CBIIJIOc, OKOJIO KOTOPbMX O6-
Iapy.cIaaeTcn .311AHoC .iyticnpejoMAetie c
pa3i0CTbIO xoa 6oae 30 nx, ecit CBHJIH noc-
ie o6paoTKH 3arOTORKH GyAyT IIaXOLHTbCH 8
'kCIITpJIJIbIOA TpCTH TOALUHiilbi rOTOsQA ACTa.H,
it oAee 10 nx, ec.i1i CHAII dy.IyT HaXoAItI CR
a KpaAIIHX TCTHX TO.11IHIiM rOTOBOA AeTZAII.

Key: (1) Category; (2) Shadow picture of striae on screen; (3) Flows

* of striae; (4) Overall area in % of the area of the blank, not more

than; (5) Single striae, not displaying double refraction; (6) Over-

all length, measured by the diameter or the diagonal of the blank,

-* no more than; (7) Distance between individual striae in mm, no less

- than; (8) Diameter of luminescent point during projection of shadow

picture on a screen in mm; (10) Not permitted to have very rough in-

dividual striae and flows of striae, near which double refraction is

displayed with a path difference greater than 30 nm, if the striae

after working of the blank are found in the central third of the thick-

(continued)

12.



Table 10 (key, continued)

ness of the finished part, and greater than 10 nm if the striae are

U found in the extreme thirds of the thickness of the finished part;
()Not permitted.

In the evaluation of stria condition according to categories

1K-4K the nodal striae and striae from stones are not taken into

account and are not considered as individual, if their length does

not exceed 35 mm. In the end zone of a blank with a width of 0.03 of

its diameter or diagonal the striae are not standardized.

1.11. Depending on the number of directions in which a blank

of glass should correspond to that category indicated in the order in

respect to points 1.10.1 or 1.10.2 two classes of stria condition

are established:

class B - two mutually perpendicular directions;

class V - one direction.

The directions, in which the blank should answer the required

category, should be indicated in the order.

1.12. Based on bubble [bleb] condition eleven categories and

six classes are established.

Stones, crystals and heads of nodal striae in the determination

* of category and class of bubble condition are equated to bubbles.

Stones, accompanied by cracks, are not permitted.

1.12.1. Categories of bubble condition, characterized by the

diameter of'the largest'bubble [bleb] in the head, are indicated in

Table 11.

13.



Table 11

p AJ fNIM p HH6o.bwero O "I ___________7 - Z TerOpNIS -nyjSWp8 8 MOTOlUS li AA ny/Tropw " •bP 9 MOTOOKOl 8 AAl

A Y Koy aIoTCR 5 0,5
I 0,05 6 0,7

. 2 0.1 7 1
3 0,2 8 2
4 0,3 9 3

10 5

- Key: (1) Category; (2) Diameter of greatest bubble in blank in mm;

(3) Not permitted.

Taken as the diameter of a bubble of elongated form is the

-_ dimension, obtained as the average arithmetic of the lengths of its

.. greatest and least axis.

- . 1.12.2. The classes of bubble condition, characterized by the

average number of bubbles with a diameter greater than 0.03 mm in

- 1 kg of glass, are indicated in Table 12.

Table 12

(7~ I CPOzN~e 'GHCAO fly3UPeA muaueyPOUKAicC C C,,We 0.03 AA 3 1 X: TeKa. He 6oaee

A (A) 10
B (B) 30
B (V) 100
r (G) 300
A (D) 100
E (E)

. Key: (1) Class; (2) Average number of bubbles with a diameter

greater than 0.03 mm in 1 kg of glass, no more than.

In the glass of blanks of categories la-I0 of bubble condition

the number of bubbles with a diameter of 0.03 mm and less should not

*0 exceed the number of bubbles, permitted for the corresponding class.

For glass of blanks of the 1st category of bubble condition the

- class of bubble condition is not established.

14.



2. Technical Requirements

2.1. In respect to permissible deviations of the refractive

-index and average dispersion, uniformity of a batch in respect to

*nD and nF-nC, optical uniformity, double refraction, stria-free con-

dition and bubble conditions, optical glass should conform to the

categories and classes indicated in the order in accordance with

points 1.5-1.12 of this standard.

2.2 Technical requirements for glass, not required in the order

of the preliminary agreement with the producer, are established in

Tables 13 and 14. Glass, corresponding to higher requirements than

* those indicated in the tables, and glass, for which the quality indices

* or parameters are standardized, indices which are not provided for by

* the present standard, are produced on a special agreement between the

customer and the manufacturer.

The highest categories in respect to refractive index, average

* dispersion, optical uniformity, double refraction, light absorption

and stria-free condition, classes of uniformity of a batch, stria-free

condition and bubble condition, and the greatest weight of the blanks

* depending on the brand of the glass are given in Table 13.

4
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Table 13

, aelHm dculie KaTeropom no 3 K A ¢CCcM ni  z

". "D ,nF-nC .: =6eccumAbNO T1110

Up,t paI3MCpe tx ;.o i np. pa3mepe
3arOTOBKII =. 4 2 2 32rOTOOKM

0 = 0 = = ~ i 0 AX

0 AIX I t = =0

(.

.KI 3 4 1 1ic 2 1 2 3R.2 -A-B B B-r 15

JIK3 1 3 1 1iK 2 0 1 3K,2 - A-B B B-r 30

.riK4 1 2 1 IK 1 0 1 5x, 2 5K A-B B A-B *

.IK5 0 2 2 IK 1 3 2 5K 5K A-B B r- a *
iK105 2 3 2 1K I1 4 2 3x 5 A-B B r-,a *
J"I6 0 3 1 I 1 0 1 3K, 2 - A-B B A-B 30
JiK7 1 2 2 lK 1 2 2 4x,2 5 A-B B A-B *

.*KI 3 - I - 1 0 2 -- A-B B B-IL

.OK13 3 - 1-11 2 - - A-B B r-L I

4I14 3 - - 1 0 1 - -A-B B F- l

(K!) 1 3 1 1K I i 1 2x, 2 3K A-B 5, B A-B

Key: (1) Brand of glass; (2) Highest category in respect to;

'3) nD , nF--nC with blank dimensions in mm; (4) up to 150;

(5) above 150; (6) Optical uniformity with blank dimensions in mm;

. (7) Double refraction; (8) Light abosrptipn; (9) Stria-free

state with blank dimensions in mm; (10) up to 150; (11) above 150

up to 300; (12) above 300; (13) Class in respect to;

(14) Uniformity of batch; (15) Stria-free state; (16) Bubble con-

dition; (17) Greatest weight of blank in kg.
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Table 13 (continued)

HarTuCH X, rOp-. no 03 rACCT no

RDOZE RP -4C 0 Iclj O

(9) pagVip 0

0E
(9 ~ ~ .. Up aaee H P93b1.pe

01 aroTOOU r a, 6 , 3IrOToBM a , A

(KI02) 3 I 2 1 2,2 3I -B ,B -"
(*3) 0 3 ] * I I1 I5,M 2 I -B BB A-

.0 a eL An 0

( 2
-jv . 03 j

Z 40 M0 9 .

KS 0 -.Kq .0 U 2, *

K12 1 3 1 IK 1 I I 2K 23KA-B B, B A-B *

(K102) 1 3 1 1K 1 2 1 2.K, 2 3K A-B B, B 5-B *

(K3) 0 3 1 lic 1 I I IK, 2x A-B , B A-B'
(KS) 1 3 1 1 K 1 0 1 ic 2 2K A-B B, B A-B *
K7 0 2 1 Ix 1 00 2 lIK, I 21IcA-B B, B A-5
K(108 0 3 1 IK 1 0 1 12, 12K A-B , B A-B.*
K14 1 3 1 I K 112K, 23KIA-B B,B B-B *
K114 1 3 1 IK 1 2 1 2K, 2 3KI A-B B, B-B'
K15 1 3 1 IK 1 0 1 2K,2 3KIA-B 5,B B-B
K417 1 3 1 1K 1 0 IK,I 2KIA-B B, B A-B *

(K18) 1 3 1 1i 1 01 21c, 2 3K A-B B, B A-B *

K19 0 3 1 i 1 0 1 2x,2 3mKA-B B, B A-B'

K119 1 3 11K I I I 2x, 2 3KIA-B B, B A-B *

K20 1 3 1 1K ! 0 1 2c,2 3KA-B B, B A-B *

BK4 0 3 1 1K 1 01 3K, 2 4K A-BB, B A-B *

5KI04 3 1 IK 1 0 1 3K, 2 KA-BB, B B-B *
SK6 0 3 1 IK ! 0 1 3, 2 4K A-B , B A-B *
KI106 1 3 1 IK 1 I I U, 2 4m A-B , B -B *

9SKI) 0 3 1 K l 10 1 3K,2 U A-B 5, B B-'

1. K1 3 1 IK I I I 3K. 2 4K l A-B 5, B 5-rI
BKIO 0 3 1Kx 1 00 13K, 24UA-B6, B A-B
SKI 5(11 3 1Ix 1 0 13H, 24mKA-B5, B -B'

5K13I 1 3 1 I I 0 1 3K,2 4K A-BB, BB--r
SK(13 1 3 1I1K!1 2 13K, 24UK-B .BBB-F
(TKI) 1 3 1 1i I 1 1 3K, 2 4KI A-B 5, B -B
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Table 13 (continued)

(2. &NawaCwIlle KaeropNN no KaaeA~cCa no

RD, I n n8 0 " 4 Oecca.ubNocTU

npH p23pepe np a83MePe
3&FOTOSKk C. C.. Q asroiaKi

a~ O Go Z.

. v 3 ..
I

(TKOI) 1 3 1 1K 1 2 1 U,2 U A-B , B B-r *
TV2 1 3 1 IK 1 0 1 3K, 2 4K A-B ,B B-r *

TKI102 1 3 1 1x I 1 1 3K,2 4H A-B , B "- *

TK4 1 3 1 1K 1 0 1 3K,2 4 A-B5, BB-A

T1I04 1 3 11K 1 3 , 2 4 A-B B, B B-,M

TK8 1 3 1IK 0 1 3K. 24 A-B s, B r-,

TK 108 1 3 1 .: 2 4K A-B 5, B r--a
(TK) 1 3 1 1x I I1 3 , 2.4K A- B,B a1-E

(TKIO9) 1 3 1 1K 1 1 3,2 i A-B , B A.- E
TK12 1 3 1 iK 1 0 3K,2 4 A-B , BB- 
T 112 1 3 1 Ix 1 1 1 3x,2 41c A- B,B r-,

TK13 1 3 1 lx 1 0 1 3,2 4U A-B 5, B B-rI

TI(14 0 3 1 lx I I I 3K, 2 -A-B B A-B 15
"- 4" 3x, 2 U A-B6, B J-E*
T 164 3 1 1i 1 2 1 3K, 2 4 A- B, B A-E -

•3 II I 3x, 2 - A-B B A-B 15
0. 13 3K, 2 41 A-B, B r-a *

TKII6 1 3 1 1K 1 1 1 3m, 2 4m A-B , B r-i
TKI7 3 - -1 0 1 - - A-B B F-al

TK20 1 3 1 1 0 1 3K, 2 4K A-B , B r-l

TKI20 1 3 1 K 1 0 1 3K, 2 4K A-B 6, B r-j

TM2l 0 3 1 K I I 3m, 2 - A-B B A-B 15

g TK121 1 3 1 iK I I 3 24UA-B 6, B I-E "

TK23 1 3 1 I 1 1 I 3K, 2 4 A-B , B r-, *

TK123 1 3 1 1K 1 2 1 2K, 2 4 A-B , B B-r *

.CTK3 1 3 1 2K ,1 13,2 41 A-B B B-I
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Table 13 (continued)

Ha M.cw.e cerop. no (/)KAAC- .o 

P "F "C.c (; 6eccuaIbHocT.
'npH pa3Mepe I , NP pa np.f p(3A'ep

.3aro o&N M A M .2 2 3%rOTOBK4 Ow

- " I -- I -- ; I l - I 
.

- -

0. -I. -

w. .4 0 i A1 %0

.CTK7 1 3 2 2K 1 3 2 31c, 2 4KA-B B B-r 30

.CTK8 -2 - 2 -1 3 2 - -- B B B- 0

.C11(9 1 2 1' 2 A-B B "-,10 3
.CTKIO 3 - 2 1 4 2 - -A-B B ;-E 5
4CTK--) 2 - 2 - 1 2 - A-B B B-a 5

-(K I) 1 - 1 2 1 B -L1 1
K04 0 3 1 IK I 121(,2 3K A-B B A-B *
1(0104 1 3 1 Iu I fII N, 23UA-B EBB s-r *
(K4)5) I - 1 - 3 0 1 - -A-B BB B-B I
K06 0 - 1 0 1 - -A-B B B-F 3
K0106 I - 1 - I1I1I- - A-B B B-r 3
K07 3 - 2 3 2 - A-B B 5-B 3

(8 I I I I A-BB, B A-B 3
601 1 3 1 IK 1 0 1 3c, 2 4c A-B , B B- *

504 1 3 1 IK 1 0 1 3K, 2 4K A-B5,BA-B
6(06 1 3 1 1;I 1 0 1 3z, 2 4KA-B . B B-B
6 0106 1 3 1 IK I I I 3K, 2 4 A-B, B B-B

607 1 3 I K I I I 3K, 2 4K A-B, B -B
5(1307 1 3 1 IK 1 1 3KI 2 4wiA- B. B B-r

BOs 1 3 1IK 1 0 1 3,2 4K A-B, B A-5 0
541OOS 1 3 I 1 1 0 1 3K, 2 4K A-1 5, B B-B *
60111 1 3 1 1 K 1 1 1 3K, 2 4 A-B B, B r-, o
50111 1 3 1 1K I I I 3K, 2 4KA-B B,B r-E s
5012 1 3 IK 1 0 1 3x, 2 4A-B , B A-B

B0112 1 3 1 K 1 0 1 3K, 2 4K A-B , B A-B *

540113 1 3 IK 1 0 1 3K,2 A-B 5, B r-a1 5

50113 1 3 1 1i 1 I I 3K, 2 4K A-B , B r-,
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Table 13 (continued)

x to
. (2) ,,-,.dcwI,,,,,~o p,., o,,, );3},.,,<<.,no .

, nH ~upe u ,. :=/ Pnppa-epe
U1rOOUKI ~r tI ._. 30rorocm C) ! '.1 - - I- -

4. _s= -,

,.0o-: o - I i / U rC C A
S 'g %2%.

"l0I u 1 I I I I U. 2 - 5, - 15

5016 01 IlK 1 0 1 U, 2UA-BSBA-F

6)18 1 3 1 ix 1 1 1 U. 2 U A-B 5,B B-B
... 1i9 3 1 1K 1 0 1 3K,2 U A-B 5,B [-1 *

5021 1 3 1 1 1 013K,24UA-B5,BA-3*
502() 1 3 1 1 1 I 3x, 2 4K A-B 5,BA-1

60246 1 3 IK I003K.,24UA-B 5, BA-r *
54025 1 3 1 1 Ic 1 01 Ui, 2 4K A-B 5.,1 5r *(5423 I 3 1 1K 1 0 1 3K,2 4KA-B sB B-a *
5027 1 32 11 l 03,2IAtBB5F

60 (;23) 1 3 11 1 1 013K24ABrA

TB4)3 3 - 1 142-A-B B B-A .5
T604 3 - 1 142-A-B B B- 0.5
( 1 3 1 1K I 1 1 3K, 2 UA-B B A-S 10

nIos 0 2 1 1lx1 0 12x, 2 3KA-B5, BA-6B*
*106 1 3 1 1 1 01 3K,2 3KA-B 5,B A-5 *

(107) 0 3 1 K 1 01 21c,2 31cA-B',13 A-S

J18 3 2 4 -A-B5,BB-BI
149 3I - 2 3 - - A-B 5, BB-
1010 I - 2- 3 1 -A-BB1BA-BI

110 I 1 1 3 1 ,i]l0 1 2K,2 U A-B 5,B A-B

J14111 1 3 1 1K 1 0 1 .3, 2  3xA-B 5,B 5-2B

SJ10 12 3 - - 2 3 1A-BBBB-Fi

*1 0 2 1 1 0 I I2xA-BBBA-*

0101 1 3 1 Ix1 0 Ix, I2xA-BBA-B

(02) 1 2 1 1K 1 I00 2K,2 31cA-B BB A-B *

(0102) 1 3 1 Ix 1 0 1 2x,2 3KA-B S.B A-B

04 0 2 1 Ix 1 0 1 2u,23KA SBA
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Table 13 (continued)

HA dewCLU€-e xATeropm. no 4KAcc- no

AD- 'mA; 7j CCDHV
2 OCTM z1) np - P&Mepe V, o 0- np'i P3Mepe

srOTOKIIf r 341rOOtKIt 0. Cl 7)BAL,- -,M - - a ll~u,

Coaf04 l - I.. 3 A-- a

-(P7 lI K C 3 .A-B a

- 'P9 3I -. = 4 1C u

a W it OW JIM C Ua

iii ,wI 0 0 KA-

I , - -l3 - = I 0 I 3 - -

- = )j 
C6 C6aa 

so a ~ I

0104 1 3 K I 0 1 2x, 23A-B B A-5
06 0 2 1 Ix 1 0 1 2K,2 U A-B BB A-"

(W 1@ 3 1 1 ! 0 1 21, A-B G.B B-
( €0) I 3Il I 0 IK42K A--BIBB *

08 1 3 1 I 1 0 1 3K,2 U A-B 5,B A-*
"108 1 3 0 I I I 3K,2UA-B B "A-5
0P9 3 - 1 2 4 1 A-B B S-BI
"13 0 2 1 1K I 01 2I,2 K A-B BB A-5
TP113 1 3 1 1 1 01 2,2 3x A-B 5,B A-B *
TOI 0 3 IK 1 001U, 2 4 A-B , BA-*
TI*011 3 HI1 I 1 3K, 2UA-B ,BA-B*

TPi 1 3 1 140 1 3K,2UA-B 5,BA-6
T0102 1 3 1 1 1 0 1 31c,2 U A-B 5,B A-5 0
T03 0 3 l 1 1 0 I3K,2 4 A- B -r*

1T04 0 3 1 1K 1 01 3x, 24UA-B5, BB-r *
T05 0 3 1 i 1 0 1 3m,24A-BBB-r
(1,0 2 3 11K 1 4* 3,24 A-B BB BI T07 0 3 1 l1 013, 2 A-B lB-B
T0)1 1 3 0K 1 013K,24UA-B 5,BA-B
TcP 108 2 3 1 1K 12 1 3K. 2 4K A-B B B B-r
T4)10 2 3 1 1x 1 I11 31c, 2 -A-B B L-E 15
-Ol1 3 - 1 - 2 4 1 - A-B B I-a 1

V123 - 1-1 41 - -A-B5, B A-E1I
04T012 1 3 1 1K 1 0 1 3K,2 4U A-B B A-B *

1 o,o 1 3 1 1 it U~, 24UxA-B B B-B
~(02) 3 - I- 1 01 - - A-B B B-r 1
1.04)3- 1 - 1-1 3 2 - - A-B B B-ri1
004 1 - 1 -1 02 - - A-B B B-AtL1
05 1 - 1 - 1 00 2- - A-B B fl-Ia
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Notes:

1. One asterisk means that the greatest weight of a blank is

" determined by its dimensions within the limits established by the

present standard.

2. Two asterisks mean that the coefficient of light absorption

should not exceed 2.2% per 1 cm.

3. Lines indicate that glass of the corresponding brand in blanks

of the given dimensions is not produced without a preliminary agree-

ment.

4. In glasses of brands noted with a raised dot in the determ-

ination of the class of bubble condition bubbles (crystals, inclusions)

with dimensions up to 0.03 mm inclusive are not taken into considera-

tion.

The highest categories of bubble condition of blanks depending

on their weight and the class of bubble [bleb] condition of the glass

are given in Table 14.

Table 14

r"( KA Haumumcmwe IIATeropuu ny3MpNocT
-3"pM- I:la 2 131 4 5161 1I I 9 10
CTU CxCKAO

BC C roToic a a. me 6oAee

A(A) 100 250 500 700 1000 2000 3000 20000 t. 20000 C 20000
BfBl 50 50 100 200 300 500 1000 3000 20000C u. 20000
BV 30 30 50 100 300 500 1000 3000 20000Cu. 20000
F(G) 10 10 30 50 300 500 1000 30001 20000Ce. 20000

(D). E(EI) - 5 10 30 100 30 1000 3000 2000Ca. 20000

"* Key: (1) Highest categories of bubble condition; (2) Class of bubble

condition of the glass; (3) Weight of blank in g, no more than;

(4) Higher than.

"* (CHANGED WORDING - "Information directory of standards" No 3,

. 1969).

2.3. In respect to the stability to the influence of ionizing

22.



radiation, characterized by an increase of optical density AD per

1 cm after irradiation with a dose of gamma-radiation of 105 R, the

optical glass of series 100 should correspond to the requirements of

Table 15.

Table 15

IIAD, Mapxa AD, lpka D.
01 :PA CNe 6O0uCe p.'CreXjIiOie (..ceaa pR o

A K 105 0,050 TK 109 0,020 B4113 0,200
K 102 0,033 TKI12 0.025 J1 0105 0,110
1(108 0,015 TKI14 0,025 JI4)I11 0.080
K 114 0,045 TK116 0,025 40101 0,070

• (K119 0.025 TRI20 0,020 4)102 0,070
"K 104 0.015 TKI121 0,065 0104 0,070
5K106 0,015 TK123 0,025 0103 0,070
G. 108 0,020 KP 104 0,060 4)113 0,070
.-(110 0,040 K410; 0,070 T4IO 0,OSO
TKIQI 0,025 54106 0,090 T4)102 0,080
TK102 0,025 SO 107 0.070 T0105 0,040
TKI04 0,025 54)108 0,04-0 T4)108 0,080
TKI08 0,025 50)111 0,060 0)101 0.050

60112 0,045

Key: (1) Brand of glass; (2) AD, no more than.

2.4. Optical glass should be produced in batches in blanks

according to the designs of the purchaser, approved in the established

order or in plates of dimensions indicated in the order according to

GOST 13240-67.

2.5. Each batch of optical glass must be accepted by the tech-

nical control of the enterprise-producer. The producer should guar-

. antee the conformity of the glass produced to the conditions of the

- order and the requirements of the present standard.

4Q 3. Test Methods

3.1. For a control check by the consumer of conformity of pro-

*. duction to the requirements of the present standard and the conditions

4 of the order the rules for sampling and test methods indicated in points

.: 3.3-3.13 of the present standard should be used.

423.



3.2. The control check of optical glass should be made in accord-

ance with the certificate data of the enterprise producer which accom-

panies each batch.

In the certificate it should be indicated:

the measured values of refractive indices and average dispersion

- of the glass; categories and classes based on the indices of quality

according to the requirements of point 1.4 (specified by the order and

actual); numbers of cookings of glass from which the batch is made

up.

If during the check the consumer detects nonconformity of the

batch of glass to the requirements of the present standard and the

conditions of the order, the entire batch is subject to return to the

producer.

3.3. Measurement of the refractive index of glass of the 0 and

1st categories should be made according to GOST 5723-51 on a goniometer

with a maximum error of no more than +1.5-10-5, and the remaining cat-

egories - according to GOST 5421-56 by the Obreimov methoe nr witb a

superposed refractometer with a maximum error of no more t ian +1-10 - 4

For determination of category according to refractive index no

less than two samples or blanks from each cooking included in the batch

are selected. The control samples or blanks are annealed together

with the batch of glass.

3.4. Measurement of the average dispersion of glass of the 0

and 1st categories should be made according to GOST 5723-51 on a

goniometer with a maximum error of no more than +1.5-I - , and the

* remaining categories - according to GOST 3516-56 on a refractometer

with a maximum error of no more than +2.10-5.

For determination of category based on average dispersion from

each cooking included in the batch one sample of glass is selected.

Samples of glasses with average dispersion which changes during

annealing (KF7, TBF3, TBF4, LF8, LF9, LF1O, LF12, F9, TF10, TF11,

TF12) should be annealed together with the batch of blanks.

3.5. Conformity of the uniformity of a batch of blanks based

on refractive index to classes A and B should be determined according

to GOST 8201-56 by the compensation method by means of measuring the

difference of the refractive indices with a maximum error of no more

than +1-10-5.

24.



For determination of the class of uniformity of a batch based

on refractive index no less than four samples of unannealed glass are

selected. These are annealed together with the batch of blanks. The

samples should be prepared from adjacent sections of one chunk of

glass of the same brand as the blank.

Conformity of the uniformity of a batch of blanks in respect to

refractive index to class B should te established on the basis of the

results of measurement according to point 3.3 of the present standard.

3.6. Conformity of the uniformity of a batch of blanks in

respect to average dispersion to classes A and B should be guaranteed

by the fact that the batch is made up entirely of glass from one

cooking.

Conformity of the uniformity of a batch of blanks in respect to

average dispersion to class B should be established on the basis of

results of measurements according to point 3.4.

3.7. Determination of optical uniformity should be done:

a) according to GOST 3518-56* on a collimator installation -

for glasses of categories 1-5 (p. 1.7.1);

b) according to technical documentation, approved in the estab-

lished order, on a polarimeter for control of large blanks for

glass of categories 1K-5K (p. 1.7.2).

3.7.1. In the determination of the optical uniformity of glass

in respect to categories 1-5 the following are subject to direct con-

trol: blanks if they have the form of disks or plates, or special

control samples if the blanks have the form of lenses and prisms.

Control of blanks in the form of disks and plates is done by random

sampling. Blanks for random control should be selected from different

points of the furnace in which the batch of glass is annealed. The

,. number of blanks subject to random control is indicated in Table 16.

The batch is considered suitable if all the blanks inspected

conform to the required category of optical uniformity.

* GOST 3518-69 has been in effect since 1 July 1970.
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Table 16

Pascp2a I H¢AO npocMaTpHRaCMMIX 3arOTOUOK npm npueue CTelAi
PSMeP 3nrOTOOKII no IaCTropuuu OnTI4eCNOR OANOpOAOCTN

¢Topo MAl) a AA - 3 4

0 Co. 60 AO 100 0?5% Or napTHI, HO J)He orTpoJIHpyCTCR
lie McHee 5 WT.

100 "150 (5% 0T napTH, 110 ,% 0? flIpTHH, HO
-"e meiee 5 ,,,. , M iie 44e 3 WT.

Key: (1) Dimension of blank (diameter or side) in mm; (2) Number of

inspected blanks during acceptance of glass based on categories of

optical uniformity; (3) Higher than up to ; (4) 5% from
a batch, but no less than 5 pieces; (5) Not controlled; (6) 5% from

a batch, but no less than 3 pieces.

The required category of glass in blanks of all dimensions, sub-

- ject to testing for the 5th category, and in blanks with dimensions

. less than those indicated in Table 16, which are subject to testing

" for categories 1-4, should be ensured by the selection of the appro-

priate conditions of annealing and control of its carrying out.

The control samples, subjected to testing in place of blanks of

lenses and prisms, are annealed together with the batch of glass.

The number of control samples for each annealing is established in

Table 17.

__Table 17
HaNmembwee 'ICAo XONTpOAbHMXZ(/ Pa3OP 3.. O.OB. . o0p13Uo0 nPH nPHOMKe CTeKAa no

AT epmdca KaSTerOpmHm ONTWIecxolAAoueTp, UCOTA JIM OAOPOAOCTH p eqae
-. 1-2 3 I 4

s. 40Ao 60I 1 ~np nPHeMKe 38.
SrOTOOK nPH3M

C5. 60 Ao 80 2 1 1 On)fPH flpHmKCx 38-
s0 100 3 2 1 roToBc AJIH3 H

. ,100 120 3 3 3 npH3M
.120 150 5 5 5

" Key: (1) Dimensions of blanks (diameter, height or side) in mm;

(2) Least number of control samples when accepting glass based on cat-

" egories of optical uniformity; (3) Note; (4) Higher than _ up to
(5) During acceptance of blanks of prisms; (6) During acceptance of

"" blanks of lenses and prisms.
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It is permitted to reduce the number of control samples if in

this case the conformity of the glass to the requirements of the order

is guaranteed.

* •The batch is considered suitable, if all the control samples

after annealing together with the batch of blanks conform to the

required category in respect to optical uniformity.

The required category of glass in blanks of prisms and lenses

of all dimensions, subject to testing for the 5th category, or in

blanks of prisms with dimensions less than 40 mm and in blanks of

lenses with dimensions less than 60 mm, subject to testing for cate-

gories 1I-4, should be ensured by the selection of the corresponding

.* conditions of annealing and control of its carrying out.

3.7.2. In the determination of optical uniformity of glass

for categories 1K-5K every blank is subject to control.

3.8. Determination of double .refraction of blanks of glass of

* categories 1-5 should be done according to GOST 3519-56* on a polar-

imeter with an error of measurement of path difference not exceeding

"* that indicated in Table 18.

Table 18

_ _-_-_I orpeuNocm p9YAbTTOU 3aUepeXNn
H3uepNaeau pU83ItOCTb Ifla 5 (/ 9 Mg. He 6oAee

100 +3
100.tO Ao 200
200 * 400 T7

* 400 , 600 T9
, 600 31000 .12

. Key: (1) Measured difference of path in nm; (2) Error of results

of measurement in nm, no more than; (3) Up to; (4) Higher than

up to

During testing of blanks with dimensions up to 100 mm inclusive

5% of the blanks from the batch, but no less than 5 pieces, are sub-

ject to control,and with dimensions greater than 100 mm - every blank

of the batch.

* GOST 3519-69 has been in effect since 1 July 1970.
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..

If due to the small dimensions or complex form of the blanks

* the path difference in them cannot be measured directly, then special

control samples in accordance with GOST 3519-56* are subject to con-

-. trol. These in quantities of five are annealed together with the

batch of blanks. The samples are laid in a site in the annealing

• . furnace with the greatest deviations from average temperature.

The batch is considered suitable, if all the blanks which have

* passed random control or all the control samples after annealing con-

- form to the required category in respect to double refraction.

Conformity of blanks of glass of category la should be guaran-

teed due to the fact that they are produced by means of mechanical

* forming of pot, block or sheet glass without the application of pres-

sing and subsequent annealing, if the glass is acknowledged for cat-

egories 4 and 5 of optical uniformity, or by means of sawing out from

the middle part of larger blanks which had undergone fine annealing,

if the glass is acknowledged for categories 1-3 of optical uniformity.

A qualitative evaluation of blanks for category la of double

refraction should be made with the help of a polariscope.

3.9. Determination of the coefficient of light absorption should
be made according to GOST 3520-51 with the help of a photometer, en-

- suring the measurement of the coefficient of transmission with a max-

* imum error of no more than +0.005.

For measurement one sample each of glass is selected from each

. cooking included in the batch. For glass of 000 and 00 categories

the length of the samples should be 180-200 mm, for the remaining

categories - 100-110 mm.

3.10. In the testing of glass for categories 1 and 2 the determ-

-- ination of striation (point 1.10.1) should be done according to

- GOST 3521-57* The required category of striation should be ensured

by means of interoperation control of the glass or control of the

blanks.

The evaluation of striation [stria-free state] for categories

1K-4K (point 1.10.2) should be made on a projection installation with

** GOST 3521-60 has been in effect since 1 July 1970.
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.-. a point source of light. Main parameters of the installation:

distance from the blank up to the screen on which the shadow

picture of the striae is projected - 2.5 mm;

distance from the source of light to the screen - 8 mm.

, Source of light - mercury-quartz lamp of the DRSh-250 type with

" two interchangeable diaphragms: one with an opening with a diameter

of 0.2 mm, the secondwith an opening with a diameter of 2 mm.

During testing of blanks for category 1K a diaphragm with an

opening of 0.2 mm is used, and the shadow picture of striae which is

subject to investigation is photographed on the screen. During the

testing for the remaining categories a diaphragm with an opening of

'. 2 mm is used, and the shadow picture of the striae is investigated

on the screen visually.

The evaluation of striation condition for category 5K is done

by means of the external examination of the blanks. The double re-
fraction in the very coarse striae which are detected visually is

measured with a polarimeter. During measurement the blank is mounted

so that the investigated stria is found in a vertical or horizontal

position, or the polarimeter itself is set up in such a way that the

direction of the oscillations transmitted by it comprises an angle of

450 with the direction of the stria in the blank.

Every blank is subject to control in respect to categories 1K-

* -5K.

3.11. Determination of the bubble state [seedy state] should

be done in accordance with GOST 3522-57.

The required category of seediness should be ensured by inter-

operation control of the glass or control of the blanks, in which

case each blank is subject to testing.

For determining the class of seediness a sample of glass is se-

lected in the established order from each cooking which is included

in the batch. It is permitted to determine the class of seediness

directly in the blank, if its volume exceeds 8 dm 3 . In these cases

*: the number of bubbles is counted in glass with a volume of no less

than 6 dm 3 .
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3.12. Determination of the resistance of glasses of series 100

Kto the influence of penetrating radiation is done on an installation

with a source of Co60 radiation with a dose power of 1400 R/h. An

* increase of optical density of a sample of glass after irradiation

with a dose of 105 R of gamma-radiation is measured in accordance with

GOST 3520-51 with a photometer, providing for the measurement of the

transmission coefficient .with a maximum error not exceeding +0.01 (+1%).

The measurements should be made no later than 2+0.5 h after irradia-

tion. During this time the samples should be stored in the dark.

During plant testing it is permitted to determine the arrange-

ments in accordance with the requirements of the technical documen-

tation approved in the established order.

Three samples of glass each are selected for testing from each

* cooking included in the batch. One of the samples is subjected to

testing, and the other two are stored for the case of control or

-. arbitration tests.

(CHANGED WORDING -"Information dire(:tory of standards" No 3,
1969).

3.13. Samples with an indication of the brand of the glass and

the number of the cooking which are selected for measurement of refrac-

* tive index, average dispersion and resistance to ionizing radiation

should be stored at the enterprise-producer for no less than three

years from the day of cooking, and samples selected for measurement

of light absorption -no less than one year.
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APPENDIX

1. Recommendations for the selection of categories based on

optical uniformity, double refraction and striation depending on the

* diameter of the optical parts, their purpose and type of instruments

in which they are used.

Table 1

Pcwoime~eayemme TUcropNH 11PH ANIMeTPO AeSAleA 3 AN

(P OnmqCCKS1a .iyqc. BeCCBNAbNocTh
701OAHI~pU.1HOCTb flp)I.

* ~' oulAqecxmz CUIcth Hue

a _____w

TeM~~ 6-7btor yzait

TeA*CKOnM'I.CXNX C*(,
Test 5 n.iboro yeJIHm - 2 2-3 23 2 1 1: 3w-4x i-4

a~o~ei~we6)3 jx-2x 2 2 1 2w-3x 2w-Sw

41ororps* tom~e 3 3K-4c 2 2 1 2: 3x-4wQ wMIgoqn 1 )M 3 3xc 2 2 1 t 4

~ A KOIAIuWSTOPO3q. 1 Ix 1 2 1 2x 2x

U A IC~I lH6pU - 2K - 2 - 1w-2x iw-1

AA LiC Ae6H3IIOKHWnbxfPH.
6 Gpos 3 3K 2 2 1 1; 3c-4w

4 N yJ11b4POSC1A 3OGJIC030 3 2x-43w 2 2 ? 1; Uw-41t 31(-4x

oreCPONOM iiqCCHieej - ic-2K - 2 - 2x-3w 2w-Sic

6ORsIOIO~te Cuifc* 9
TOMWI,. 3 2x -3ic 2-3 2 1 1; 3K-4x 3w-41

KO3KNB 1 3ec-4i 2-3 2-4 1 2; 4K -

OwAmM c iynm~2 3-5 - 3 - 2 - -

KONAMHOPU IO 4 3K-4t 3 2-4 2 2; 4K

x bX nPH60POB V/ 1-4 - Ia - 1-2 --
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Continuation

/16 N a PCoIeN uycAiae KaTcropN nPI ANGUOTpe LeT4.aeol 0 Au

• i/..ZCX f Ilyfe .

OIOPOANIOCTb , -CCpbM.CTb
..HIISIMMOUDnHHC JACMCKTUB A I.Ae-"' QUTdq0CXHX CHCTCM Mm

.- c o . .~1 M KA. Co. 150 AO I hOKA

flpe3maa citexrpae eHbie - -
5jupeft&KTCTgP~qCKkte

z np,3.,a orpamIaTeab-we ' 1-3 2K 2 2 1-2 2-3 -
n1,iscTH Hi UMTep( bepoe apo. . 1-3 1x 1-3 2 1 2 2

0 KouuexcavopuCO 1-3 I--2K 1-3 2 1 1;2x-3f -

CeTXR. MwaAj. AxiG 3 _ 3-5 -4f 3-52-4 1 1; 3U-4 3 -f

Cuorponw~e crCKlIS 3-5 3x-ac 3-5 2-5 1 2: 4K-3ac 4x-Sit

floAynpospa~qIIe 1-3 1i-2K 1-3 2 1 2u It
C NyTpeMIM*u orpace-,(_ e mue HW. 1-3 1 -2x 1-3 2 1 lg-2K 2a

_,o. o 1 eeCM: 7)- a

'" 6e3 0TntpCTWM n.tic 4o-5ac 3-5 3-5 He - SC SK

pe CYTCI pyetcs

c uearpah Haml He mopun- U-SN 3-43-4 lie mopum- 5K Sc
pa3rpy3oqHIIMH OTUCpCTK- pyeT N PYerC*

SM N

-o.e- Of He "opUm. U-3K 1-2 1 He uopw- Sa SK
pygum py4TcI

Key: (1) Types of parts; (2) Name of elements of optical systems;

(3) Recommended categories with diameter of parts in mm; (4) Optical

uniformity; (5) up to 150 inclusive; (6) above 150; (7) Double

refraction; (8) up to 150 inclusive; (9) above 150; (10) Striation;

(11) up to 150 inclusive; (12) above 150 up to 300 inclusive;

(13) above 300; (14) Spherical optics; (15) Objectives:;

(16) microscopes; (17) high magnification telescope systems;

(18) medium magnification telescope systems; (19) aerial photography;

(20) photographic; (21) motion picture filming and projection;

(22) for collimators; (23) for schlieren devices; (24) for television

devices; (25) for ultraviolet and infrared ranges; (26) astronomical;

(27) Turning systemo; (28) Field lenses; (29) Eyepieces and magnify-

ing glasses; (30) Condensing lenses; (31) Parts for polarization

devices; (32) Plane optics; (33) Prisms, spectral and refractometric;

32.



Key (continued):

(34) Prisms, reflecting; (35) Interferometer plates; (36) Compen-

sators; (37) Gratings, dials, graduated circles; (38) Sight glasses;

(39) Mirrors; (40) Transluscent; (41) With internal reflection;

(42) With external reflection; (43) without an aperture; (44) with

central or relief apertures; (45) extra-axial; (46) Not standardized.

For prisms and noncircular plates by diameter of a part is meant

the greatest dimension of the light beam passing through them, for

scales - their length.

2. Reference table of values of stress optical coefficient of

glass. [Table 2]

Stress optical coefficient - index of relative optical sensitiv-

ity of glass to mechanical stresses, determined by the expression

. where:

6 - optical difference of path in m m, developing during

passage of polarized light through a stressed sample:

1 - thickness of sample in cm;

and Gj - main normal stresses in kg/cm 2;

B - stress optical coefficient in Brewsters (dimensionality of

coefficient B - mcm/kg).
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Table 2

KK 14 lj

TK-8 13: 14; 16; 17; 20; 21; 108; 114; 116, 120; 121

CTK-3; 7; 8; 9:12 Alo 2.0 DLh.

B016

:*L- T0-3; 4; 5; 7; 10; 12; 105

JIK3

OK-I; 13

K-3; 5; 8; 17; 108

-K-4; 6; 8; II; 12; 13; 104; 106; 108

TK-I; 2; 4; 9; 12; 23; 101; 102; 104; 109; 112; 123
Co. 2,0 Ao

CTK10 2,8 sx1a.

50-I; 4; It; 12; 13; 10; 24; 25; 26; 27; 28; 111; 112; 113

T50-3; 4

0-7; 8; 13; 108; 113

TO-I; 2: 8; 11; 101; 102; 108

00-4; 5

.11K-I; 4; 5; 6; 7; 105

K-I; 2; 14; 15; 18; 19; 20; 102; 114; 119

BK-9; 10; 110

K0-I; 4; 5; 6; 7; 8; 104; .106 Ca. 2,8

50.6; 7; 8; 18; 21; 23; 106; 107; 108

" r10I; 5; 7; 8; 9; 10; Ii; 12; 105; III

0-1; 2; 4; 6; 9; 101; 102; 104

00-i; 2; 3; 101

Key: (1) Brand of glass; (2) Coefficient B in Brewsters with
,=550 nm; (3) Up to 2.0 inclusive; (4) Above 2.0 up to 2.8 inclus-
ive; (5) Above 2.8.

(CHANGED WORDING - "Information directory of standards" No 3,

1969).

3. Reference table [Table 3] for conversion from category of

optical uniformity according to Table 5 of this standard to categories

* according to Table 6 for blanks made of glass which had undergone fine

* annealing with a stress optical coefficient within the limits from

2.0 to 2.8 Brewsters inclusive.
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Table 3

F Ka,.rerom I  (9 iUwJIMoDag ii1cppaUu B AINHNiX BOAH-- p oinh
XIowrqc~l KpOOoe JDAIOOO

GopAROlcKT n OCT n.,CKOn OT Clotr HteICKOA Ay@QnpeAOuAernlt

*WOPOXHOITC 0 IlomepxmocTN

waa pa3- epob
WAR~ xo3a MePMOC~b

no no Kn AA'n  KC AK 6malc AeRMS PP11-
T#6J. 5 Ta6.i. 6 0 M.H Ila HOCTH XOA

i 8~~~ICIO TOX"- lKC-MX

LUHHY 3a- Ae 6oaee
rOTOKH He

I I ,ao 0.25, Ao 0,25 ,AO 0, 1 A 0,1 60+20 30
2 21c 0,25-0.7 0,25-0,5 0,1-0.35 0.1-0,25 120+30 50

3 3 0,7-1.5 0,5-1,00,35-0,750.25-0,5 200+50 80

4 4x 1.5-3.0 1.0-1.5 0,75-1.510,5-0,75 400+-100 120

5 Sic ca. 3 ca. 1.5 Co. 1,5 ca. 0,75 as. 600 ISO

Key: (1) Category of optical uniformity; (2) according to Table 5;

*-- (3) according to Table 6; (4) Wave aberration in wavelengths; (5)

from a plane surface; (6) from a spherical surface; (7) Edge

double refraction; (8) Greatest difference of path $,Ac

in nm for the entire thickness of the blank; (9) Nonuniformity of

distribution of path difference - Al , no more than.

K1  and Kc -wave aberration, determining the overall deviation

of a wave emerging from a blank from a plane or the

nearest sphere.

" Ak and Akc - variables, characterizing the astigmatism of the

plane or spherical front of a wave.
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