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Lovibond red, yellow, and blue gla ses, wid ely used as . color s tandards . in industry, 
are assigned numerals in accord with the bas ic pl~n o~ markmg each glass wIth the nUJ?­
bel' of unit glasses of the same t ype through WhICh hgh~ must be passed. to produce Its 
color. It is possible to compute from t he spectral t r ansmIttances of the umt glass~s d~fin­
ing the Lo vibond scales the e l E specification o.f the color produced. by all combmatIOn~ 
of any number of unit glasses. Such speCIfic atIOns were computed lL1 1939 not only fOI 
all ideal red, yellow, and blue Lovibond glasses illuminated by e l E sources B (repre ent­
ing noon sunlight) or C (representin g average daylight) but also for t~o-part (red-yellow, 
yellow-blue, or blue-red) combinations there~f. The pres~nt paper gIves the results of 
such computations for elE source A (representll1g gas-fi ll ed ll1candescen~ lamps): . Alt hough 
actual Lovibond glasses must unavoidably depart somewhat fron: t l!IS defi~ItIon of th.e 
ideal Lovibond system, t he computed color specifications serve t.o ll1dlCate wIth good relI­
abili ty not only the elE specifi cation of t he color produced.by smgle glasse and two-part 
combinations, but also the choice of LovJbond glasses requrred to produce a color of any 
des ired chromaticity withi n t he gamut of the system. 

1. Introduction 

Lovibond red, yellow, and blue glasses [1]1 are 
widely used in color grading the various materials 
and articles of commerce (vegetable oils, petroleum 
products, Naval stores, paint vehicles, and so forth). 
The basic plan of the system is that each glass is 
marked with the number of unit glasses to which it 
is equivalent colorimetrically; that is, the number of 
unit glasses thJ:ough which light from the source must 
be passed to produce the same color. Furthermore, 
the unit glasses of the red, yellow, and blue scales 
are related so that combinations of all three kinds of 
glasses of equal numbers on the Lovibond scuIes 
give a nearly neutral filter; that is, produce little or 
no change in chromaticity from that of the source. 
Because of the relation between the three scales, the 
chromaticity of a color matched by Lovibond glasses 
of all three sorts, say by glasses of numerals, R, Y, B, 
where Rand Yare both greater than or equal to B , 
corresponds closely to that of the two-part combina­
tion (Rc,Ye), where Rc= R- B, Ye= Y-B. Thus 
all Lovibond chromaticities may be closely identified 
with those of two-part combinations, and no separate 
consideration of three-part combinations is required 
for chromaticity. 

The numbers engraved on the glasses by the maker 
throughout the years have followed the basic plan 
closely, but some of the uses to which the glasses 
have been put require a more precise grading than 
has always been maintained by the maker. The 
present paper gives the derivation of an ideal Lovi­
bond color system consisting of colorimetric defini­
tions in fundamental terms against which any actual 
glass can be compared and a new numeral in the 
ideal system assigned. This system is based upon 
spectrophotometric determinations of 20 glasses of 
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1 Figures in brackets indicate the literature references at tl1e:'cnd of tbis paper. 

each series (1, 2, 3, ... 20). Some of these data 
are tho e [2] obtained at the National Bureau of 
Standards for the glasses of the set (BS9940) pur­
chased by tbis Bureau in 1912; others are t~ose 
obtained by Tintometer Ltd. for glasses retallled 
there as standards. 

2 . Method 

The clwomaticities of the colors of the ideal Lovi­
bond system have been specified in the st.andard 
colorimetric coordinate system recommended J? 1~31 
by the International Oommission on IllummatlOn 
(OlE) [3] in a way similar to that used bySchofif'ld [4], 
and later by Haupt and Douglas [5] to express the 
chromaticities of two-part (red-yellow, yellow-blue, 
or blue-red) combinations of Lovibond g~as es. T.he 
spectral transmittances, TN, for glasses of each senes 
(red, yellow, bl~e) for !'l=l , 2, 3, : . . 20 , were 
reduced to n egatlve loganthms of the mternal tra~s­
mittances, T j,N = I, (If the unit glasses 1:>y cCrre?tlllg 
TN for reflection losses, taking the negatlve log.ar:t~un 
of the internal transmittance so found, and dlVldlllg 
by the maker's numeral, lV, thus: 

- log (Ti .N=l) = (1 /N) [-log (TN/0.92)]. (1) 

The adopted negative logarithms f<;)1' each unit glass 
were found by Schoficld [4] by talnng an average of 
these values weighted in accord with the numeral, N, 
engraved on the glass by the maker, an d are those 
mentioned by Fawcett [6], to compute the ?hr0!lla­
ticities and transmittances of two-part c0mblllatlOns 
of Lovibond glasses for OlE standa~d sources B 
(representative of average noon sunhght), an~ C 
(representative of average daylight). Table 1 gIves 
the spectral internal transmit~ances ~f the re~, yel­
low, and blue unit glasses definmg the Ideal Lovibond 
color system. . 

The computations by Schofield of the ?hro;matlC­
ities and transmittances of two-part comblllatlOn of 
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TABLE 1. Spectml internal transmittances of the Lovibond 
1mit I'ed, yellow, and blue glasses 

T 1·, r T i." Ti, b 
" 'ave- ----length 

Red Yellow Blue 

7np. 
380_ .. ________ 0,90258 0. 02889 0,99815 
390 ___________ .90352 .12593 , 99809 

400 ___________ .90439 , 25435 . 99788 
410 __ .. _______ .90603 .39957 .99711 
420 ___________ .90737 .52037 . 99573 
430 ___ _____ __ • .90824 .61634 .99363 
440. __ __ . __ ... .90886 . 70289 . 99111 

450._. ___ ._. __ .90858 . 77822 . 98800 
460 .. __ ._ .. ___ .90722 .84481 , 98338 
470 __ . __ ... ___ . 90444 . 89471 . 97459 
480_ ... _. ____ _ .89819 .92976 ,96004 
490_ ... __ __ ___ .88633 . 95277 . 94109 

500 ______ ._. __ . 86526 . 96755 . 92316 
510 __ ._. _ ... _. . 83257 ,97738 .89900 
520._._._ ..... .79598 . 98364 . 87326 
530_ .. _._ .... _ .77392 . 98754 .84574 
540_ .. . _._ . ___ .78952 .990·10 .83553 

550_-------.-- .83317 . 99J95 . 85049 
560 ________ .. . .87817 . 99236 .86792 
570 ... _._._ .. _ .91300 . 99247 .85702 
580_ .... .... __ .93628 .99179 .81808 
590_. ___ ... _. _ .95268 .99073 .77002 

600_. ________ • .96362 .98933 . 76498 
610 _________ __ .97109 .98768 .77420 
620._ ....... _. .97648 ,98599 . 77827 
630_ .. ____ .... .98053 ,98438 ,77386 
640 ___ __ . _____ .98348 . 98333 • 76119 

650._._. ___ ._. .98572 .98287 .76656 
660 ... _ ....... .98753 .98279 .78191 
670_. ___ .. _._. . 98892 ,98330 .83172 
680 .. _____ ._. _ .99012 ,98405 .88572 
690 __ __ _____ . _ .99117 . 98449 .93507 

700 ____ . __ .. __ .99194 . 98510 .96744 
710 __ .. ..... __ ,99247 .98627 .98466 
720_. ___ . _____ . 99303 .98789 .99228 
730 ______ . ____ ,99336 .98912 . 99587 
740 ..... __ .. __ . 99365 .99014 . 99719 

750 .. _._._._ .. ,99402 . 99108 .99770 
760 ... ______ .. , 99420 .99160 .99790 
770 _______ . __ . ,99430 .99210 .99800 

ideal Lovibond glasses for elE sources B[4] and 0 [6] 
have been extended in the present paper to e lE 
source A (color temperature 2,854 OK, representative 
of incandescent lamps). The calculations were car­
ried out on an au tomatic digital computer by the 
Division of Applied Mathematics of the National 
Bureau of Standards, as follows: 

The tristimulus values, X, Y, Z, of the color of the 
light transmitted by a combination of R Lovibond 
red unit glasses, Y Lovibond yellow unit glasses, and 
B Lovibond blue unit glasses in a medium of refrac­
tive index equal to that of the glasses were computed 

for two-part combinations by settin&, one of the ex­
ponents, R, Y , B, equal to zero in the following RX­

pressions: 

(2) 

where I-IA is the spectral irradiance of elE source A, 
X, y, z are the tristimulus values of the spectrum of 
unit irradiance defining the 1931 elE standard 
observer [3], T i,T' T i,v, T i,b are the spectral internal 
transmittances (table 1) by which Tintometer Ltd . 
defines the ideal Lovibond red, yellow, and blue 
units, and t:.'A is taken at 10 m}l . 

Then the chromaticity coordinates, x, y , of the 
color were computed as: 

x=Xj(X+Y+Z), y= Y j(X + Y + Z) 

The cln'omaticity coordinate, z= Z j (X + Y + Z), may 
be computed, if desired, from x and y as 1-x- y . 

The luminous internal transmittance, T i,A, for 
elE source A, of combinations of ideal Lovibond 
glasses identified by the numbers, R ,Y,B , one or two 
of which are zero, was computed as Y jYo, where Yo 
is the value of Y found from eq (2) by setting 
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R = Y = B = O; that is Yo=- J:,I-IAYt:.'A . 
380 

The values of luminous internal transmittance, 
T i,A, for elE source A and cln'omaticity coordinates, 
x,y, so found, are listed in table 2 for various ideal 
single Lovibond glasses, and for various two-glass 
combinations of ideal Lovibond glasses. The tri­
stimulus values, X ,Z, of these colors may be com­
puted, if desired, as follows: 

If it is desired to compute the transmittance (in.­
cluding reflection losses) of a single ideal Lovibond 
glass from its internal transmittance given in table 2, 
the expression 0.92 T i •A should be evaluated; if that 
of a two-part combination is desired, use the expres­
sion: (0.92)2T;,A' 

T ABLE 2. Luminous internal tmnsmittances in percent, 100 T; ,A, and chromaticity coordinates, x,y, oj single glasses and two-part 
combinations of ideal Lovibond glasses illuminated by CI E Source A 

R Y B 

------
0 0 0 
1 0 0 
2 0 0 
3 0 0 
4 0 0 

6 0 0 
6 a 0 
7 0 0 
8 0 0 
9 0 0 

'rhe first three columns (R,Y,B) give the number of unit red, yellow. and blue g-lasses, rcspectivrly. 

T i.A X Y R Y B T i .A X Y R Y B 
---------- ---- --- ----

100.00 0,4471,9 0.40754 10 0 0 43,610 0.55068 0.34978 20 0 0 
89,879 .46022 .39834 11 0 0 41.048 .55830 . 3470a 22 0 0 
81.286 . 47235 .39007 12 0 0 38.744 .56550 .34461 24 0 0 
73,949 . 483G6 .38266 13 0 0 36,662 . 57231 .34246 26 0 0 
67.647 .49504 . 37606 14 0 0 34.772 . 57874 .34056 28 0 0 

62,202 .50559 .37021 15 0 0 33.047 .58483 .33886 30 0 0 
57.470 . 51560 . 36503 16 a a 31.468 .59058 .33734 32 0 0 
53.332 ,52510 .36047 17 0 0 30. 016 .59603 .33597 34 0 0 
49.693 . 53410 .35644 18 0 a 28,675 .60118 .33472 36 0 0 
46, 474 .54262 . 35290 19 0 0 27.434 .60605 .33359 38 0 0 
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T i .A X 

26,281 0,61066 
24,202 . 61917 
22,378 ,62681 
20.763 , ,>3367 
19.323 . 63985 

18.029 .64542 
16.861 .65045 
15. SOl . 65499 
14, 834 . 65911 
13,950 . 66284 

Y 

0.33254 
.3306 8 
.32903 
.32753 
. 32615 

.32483 

.3235 

.3223 
8 
6 

. 32117 

. 32001 



TABLJ, 2. Luminous inlernallransmillances in percent, 100 T '.A, and chromaticity coordinates, x,y, of single glasses and two-part 
combinations of ideal Loviboncl glasses illuminated by CI E SouTee A- Continued 

R Y R Ti.A X Y R Y B T i. A X Y R Y B 'P1:,A x y 

- - -- - ---- - --- - - -- ---
'JIl 0 0 13. 138 0.66623 0.31886 36 0 2 9.1195 0.6.1161 O. 3J 789 32 0 4 6.4673 0.62643 0.31301 
45 0 0 11. 374 .67346 .31609 38 0 2 8.5670 .65639 .31703 34 0 4 6.0410 .63402 .31282 
50 0 0 9.9158 . 6~926 .31345 36 0 4 5.6565 .64090 .31255 
55 0 0 8.6956 .68399 .31ml3 40 0 2 8. 0617 .66072 .31615 38 0 4 5.3079 .64713 .312J9 
60 0 0 7.6638 . 68791 .30856 45 0 2 6.9701 .66985 .31391 40 0 4 4.9906 .65276 . 31177 

50 0 2 6.0738 . 67i04 .31162 
65 0 0 6.7840 .69121 .306;) 1 55 0 2 5.3272 .68278 .30934 45 0 4 4.3094 .66457 .31042 
70 0 0 6.0283 .69403 .30426 60 0 2 4.6980 .68742 .307J2 50 0 4 3.7543 .67375 .30876 
75 0 0 5.3752 .69648 .30232 55 0 4 3.2945 .68093 .30692 
80 0 0 4.8077 .69863 .30052 65 0 2 4.1628 . 69J23 .30499 60 0 4 2.9085 . 68661 .30499 
90 0 0 3.8774 .70228 . 2971'J 70 0 2 3.7037 .69442 .30297 65 0 4 2.5809 .69116 .30305 

100 0 0 3.1567 .70528 .29448 75 0 2 3.3073 . 69713 .30106 
80 0 2 2.9629 .69947 .29927 70 0 4 2.3004 .69486 .30115 

0 0 1 82.614 .43007 .40197 90 0 2 2.3983 .70334 . 29604 75 0 4 2.0584 .69794 .29932 
1 0 1 74.030 .44257 .39284 100 0 2 1. 9605 . 70645 .29323 80 0 4 1. 8482 .70053 .29758 
2 0 1 66.751 .45468 .38164 90 0 4 I. 5035 .70470 .29440 
3 0 1 60.544 .46637 .37730 0 0 3 56.9S6 .39327 .38571 100 0 4 1. 2356 .70796 .29160 
4 0 1 55.222 .47762 .37078 1 0 3 50.773 .40513 .37683 

2 0 3 45.515 .4J681 .36887 0 0 5 39. 880 .35554 . 36262 
5 0 1 50.633 .48840 .36501 3 0 3 41. 044 .42827 .36178 1 0 5 35.347 .36627 .35407 
6 0 1 4.6.652 .49873 .35993 4 0 3 37.220 . 431H8 .35552 2 0 5 31. 517 .37701 .34644 
7 0 1 43.178 .50b61 .35546 ;) 0 5 28.265 .38771 .33969 
8 0 1 40. 130 .51803 .351.14 5 0 3 33.932 .45042 .35002 4 0 5 25.490 .39836 . 33378 
9 0 1 37, 440 .52702 . 3J811 6 0 3 31. 091 . 46J07 .34522 

7 0 3 2~. 620 .47141 .34105 5 0 5 23. 111 .4092 .32864 
10 0 1 35.052 .53557 .34512 8 0 3 26.462 .48144 .33745 fi 0 5 21. 059 .41938 .32421 
11 0 1 32.922 . 54371 .3 12.>0 9 0 3 24.565 .49115 .33436 7 0 5 19.281 . 42971 .32042 
12 0 1 31. 012 .55146 .31021 8 0 5 17. 733 .43990 .31723 
13 0 1 29.290 . 55883 .33821 10 0 3 22.889 .500M .33 172 9 0 5 16. 378 .44992 .3l456 
14 0 1 27.731 .56583 .33615 11 0 3 21. 401 . 50061 .32947 

12 0 3 20.074 .51835 .32757 ] 0 0 5 15. J86 .45977 .31236 
15 0 1 26.313 .57248 .33490 13 0 3 18.883 . 52677 .32596 11 0 5 14. J31 .46943 .31057 
16 0 1 25.017 .57880 · ;)3;;5;; 14 0 3 17.810 .5;;487 .32460 J2 0 5 13.195 .47889 .30914 
17 0 1 26.829 .58·180 · 3~~23 1 13 

~ I 
5 12.359 · 48~13 .30803 

18 0 1 22.765 .591150 .33122 15 0 3 16. 839 . 5-t26i .323'17 14 5 11. 609 .49715 .30719 
19 0 1 21.724 .59592 .33021 16 0 ;; 15.957 .55015 . :32252 

17 0 3 15.152 . 55733 .32172 15 5 10.934 .50595 .30658 
20 0 1 20.787 . 60106 .3293 1 18 0 3 14.415 .56422 .32105 16 0 5 10. 323 .51450 . 30617 
22 0 1 19.104 .61058 .32776 19 0 3 13.737 .57082 .320·18 17 0 5 9.7690 .52282 . 30592 
24 0 1 17.631 .61917 . 32639 18 0 5 9.2638 . 53088 .30580 
26 0 1 16.33R .6261)) · 3~5 1 5 20 0 3 13. lI2 .577 14 .32000 19 0 5 8. 8018 . 53870 .30579 
28 0 1 15.185 .63390 · :32399 22 0 3 J 1. 996 .58897 .31923 

24 0 3 J 1. 031 . 599i7 .31863 20 0 5 8.3778 . 54626 . 30587 
30 0 1 14. 154 .64020 .32289 26 0 3 10.187 .60961 .31812 22 0 5 7.6268 .56061 .30621 
32 0 1 13.225 .6d590 . 32183 28 0 3 9.4422 .61 56 .31764 24 0 5 6. 9828 .57395 .30670 
34 0 1 12. :184 .65104 . 32078 26 0 5 6.4246 .58627 .30722 
36 0 1 11.620 .65570 . 31974 30 0 3 8.7804 . 62668 .31716 28 0 5 5.9364 .59762 .30773 
38 0 1 10.922 .65991 .31871 32 0 3 8. 1882 .63403 . :1 1665 

34 0 3 7.6553 .64069 .3 1611 30 0 5 5.5058 .60802 .30817 
40 0 1 10.282 .66373 .31768 36 0 3 7.1731 .64672 .31552 32 0 5 5.1232 .6 .1752 . 30851 
45 0 1 8. 8953 .67183 .31513 38 0 3 6.70411 .65217 .31489 34 0 5 4.7812 .62617 .30874 
50 0 1 7.7530 .67826 .31261 36 0 5 4. 4735 .63403 .3086 
55 0 1 6.7992 .68345 .31022 40 0 3 6.3349 .65710 .3.1421 38 0 5 4.1954 .64115 .30886 
60 0 1 5. 9941 .68760 .30791 45 0 3 5.4736 .66746 .31236 

50 0 3 4.7690 .67556 .31034 40 0 5 3.9429 .64760 .30875 
65 n 1 5.3083 . 69J23 .30573 55 0 3 4.1836 .68195 .30825 45 0 5 3.4027 . 66111 . 308m 
70 0 1 4.7197 . 69421 .30367 60 0 3 3.6912 .68706 .30616 50 0 5 2.9644 .67157 .30683 
75 0 1 4.2111 .69678 .301H 55 0 5 2.6025 . 67968 .30530 
80 0 1 3.7693 .69902 .29995 65 0 3 3. 2729 . 69J21 .30411 60 0 5 2.2993 .68603 .30359 
90 0 1 3. 0451 .70277 .29671 70 0 3 2.9143 .69463 .30213 

100 0 1 2.4838 .70583 .29390 75 0 3 2. 6048 .69751 .30026 65 0 5 2.0423 .69106 .30180 
80 0 3 2.3360 . 69997 . 29849 70 0 5 1. 8225 .69510 .30000 

0 0 2 68. 492 .41190 . 39471 90 0 3 1. 8953 .70398 .29528 75 0 5 1. 6329 .69841 .29823 
1 0 2 6l.196 . 42415 .38569 100 0 3 1. 5531 . 70716 .29247 80 0 5 l. 4683 · i0116 .29653 
2 0 2 55.0 16 . 431))1 · 3;759 90 0 5 1. 1981 · 70552 . 29339 
3 0 2 49.754 .44775 .37037 0 0 4 47.585 . 37441 .37499 100 0 5 0.98783 .70 5 .29062 
4 0 2 45.249 . 45904 .36396 1 0 4 42. 283 . 38576 .36626 

2 0 4 37.801 . 39702 . 35846 0 0 6 33.546 .33692 .34876 
5 0 2 41.369 . 46n97 .35831 3 0 'I 33. 992 .40817 .35154 1 0 6 29.663 .34695 .34039 
6 0 2 38.010 . 48051 .35335 4 0 4 30. 738 .41916 .34544 2 0 6 26.383 .35706 . 33295 
7 0 2 3:'.086 .49067 .34902 3 0 6 23.601 .36721 . 32639 
8 0 2 32.524 .50045 . 34525 5 0 4 27. 945 .42998 . 340J2 4 0 6 21. 228 .37739 .32066 
9 0 2 30.269 . 50984 .34197 6 0 4 25.534 .44060 . 33549 

7 0 4 23. 441 . 45100 . 33151 5 0 6 19.195 .38758 .31570 
10 0 2 28. 273 .51884 . 33914 8 0 4 21. 616 . 46U 8 . 32811 6 0 6 17. 445 .39774 .31146 
11 0 2 26.496 .52748 . 33669 9 0 4 20.015 .47UO . 32523 7 0 6 15. 930 . 40786 .30788 
12 0 2 24.906 .53574 .33458 8 0 6 14.613 . 41793 .30489 
13 0 2 23.477 .54365 .33275 10 0 4 18.604 . 48078 .32280 9 0 6 13.461 .42791 .30243 
14 0 2 22.186 . 55122 . 33118 11 0 4 17.354 . 49020 . 320i7 

12 0 4 16.241 . 49934 . 31910 10 0 6 12.450 . 43780 .30046 
15 0 2 21. 015 .55844 . 32982 13 0 4 15. 245 .50822 . 31773 11 0 6 11.558 . 44758 . 29890 
16 0 2 19.948 .565:15 . 32861 14 0 4 14.350 . 51682 .31663 12 0 6 10. 767 . 45723 . 29773 
17 0 2 18.971 .5;193 . 32761 13 0 6 10. 062 .46674 . 29687 
18 0 2 18.075 .57822 .32671 15 0 4 13.542 .52514 .31574 14 0 6 9.4316 .47609 .29630 
19 0 2 17.249 .58421 .32592 16 0 4 12.8JO . 53318 . 31505 15 0 6 8.8552 .48526 .29597 

17 0 4 12. 143 .54095 . 31451 16 0 6 8. 3541 .49425 .29585 
20 0 2 16.485 .58993 .32521 18 0 4 11. 534 .54844 .31411 17 0 6 7.8913 .50305 . 29590 
22 0 2 15.118 .60056 .32399 19 0 4 lO.976 .55565 . 31381 18 0 6 7.4704 .51154 .29609 
24 0 2 13. 929 .61021 . 32297 19 0 6 7.0865 .52001 .29639 
26 0 2 12.884 .0.1 894 · :l2205 20 0 4 10. 462 .56260 . 31359 
28 0 2 11.960 .52685 . 32120 22 0 4 9. 5489 .57568 . 31334 20 0 6 6.7350 .52816 . 29679 

24 0 4 . 7620 .58772 . 3J325 22 0 6 6.1147 .54377 .29777 
30 0 2 11. 135 .63401 .32037 26 0 4 8.0770 .59876 . 31321 24 0 6 5.5853 .55841 .29889 
32 0 2 10. 394 .64047 .31955 28 0 4 7. 4752 .60886 .3 13J9 25 0 6 5. 1286 . 57207 .30004 
34 0 2 9.7258 .61632 .3J873 ::!o 0 4 6. 9424 .61806 .31313 28 0 6 4.7308 .58474 .30115 
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TABLE 2. Luminous internal transmittances in percent, 100 T i .A , and chromaticity coordinates, x,y, of single glasses and two-part 
combinations of ideal Lovibond glasses illuminated by CIE Source A- Continued 

R Y B Ti .A X Y R Y B 
---- - --- -- --- - -

30 0 6 4.3814 0.59644 0.30217 30 0 8 
32 0 6 4. 0722 .60718 .30305 32 0 8 
34 0 6 3.7967 .61701 .30379 34 0 8 
36 0 6 3.5497 .62597 .30437 36 0 8 
38 0 6 3.3271 . 63412 .30478 38 0 8 

40 0 6 3.1254 .64150 .30505 40 0 8 
45 0 6 2.6959 .65698 .30511 45 0 8 
50 0 6 2.3489 .66894 .30448 50 0 8 
55 0 6 2.0633 .67816 .30336 55 0 8 
60 0 6 1.8246 .68531 . 30193 60 0 8 

65 0 6 1. 6227 . 69090 .30032 65 0 8 
70 0 6 1. 4500 .69534 .29865 70 0 8 
75 0 6 1. 3011 . 69892 . 29697 75 0 8 
80 0 6 1.1718 .70186 .29533 80 0 8 
90 0 6 0.95955 .70642 . 29226 90 0 8 

100 0 6 .79412 .70985 .28952 100 0 8 

0 0 7 28.324 .31880 .33361 0 0 9 
1 0 7 24. 990 . 32807 . 32544 1 0 9 
2 0 7 22.176 .33747 . 31819 2 0 9 
3 0 7 19.789 .34698 . 31182 3 0 9 
4 0 7 17.755 .35660 . 30627 4 0 9 

5 0 9 
5 0 7 16.014 .36629 .30150 
6 0 7 14.517 . 37604 .29745 6 0 9 
7 0 7 13. 222 .38582 .29405 7 0 9 
8 0 7 12.098 .39563 .29126 8 0 9 
9 0 7 11. 116 .40544 . 28901 9 0 9 

10 0 9 
10 0 7 10.256 . 41524 .28724 
11 0 7 9.4978 .42500 .28591 11 0 9 
12 0 7 8.8270 .43472 . 28496 12 0 9 
13 0 7 8.2307 .44436 . 28436 13 0 9 
14 0 7 7.6983 .45391 .28405 14 0 9 

15 0 9 
15 0 7 7.2210 . 46336 .28399 
16 0 7 6.7913 .47268 . 28415 16 0 9 
17 0 7 6. 4031 .48187 .28449 17 0 9 
18 0 7 6.0510 .49090 .28499 18 0 9 
19 0 7 5.7304 . 49976 .28561 19 0 9 

20 0 9 
20 0 7 5.4377 . 50845 .28633 
22 0 7 4.9230 .52522 .28797 22 0 9 
24 0 7 4. 4858 .54114 .28977 24 0 9 
26 0 7 4. 1104 . 55614 . 29160 26 0 9 
28 0 7 3.7848 .57019 .29338 28 0 9 

30 0 9 
30 0 7 3. 5001 .58325 .29504 
32 0 7 3. 2492 .59533 . 29654 32 0 9 
34 0 7 3.0264 . 60645 .29785 34 0 9 
36 0 7 2.8273 .61663 .29897 36 0 9 
38 0 7 2.6485 . 62591 .29988 38 0 9 

40 0 9 
40 0 7 2.4869 . 63435 . 30060 
45 0 7 2.1442 . 65211 . 30160 45 0 9 
50 0 7 1. 8687 . 66581 . 30166 50 0 9 
55 0 7 1. 6428 .67633 .30104 55 0 9 
60 0 7 1. 4544 . 68441 . 29996 60 0 9 

65 0 9 
65 0 7 1. 2952 . 69067 . 29860 
70 0 7 1. 1593 . 69557 . 29709 70 0 9 
75 0 7 1. 0421 . 69946 . 29553 75 0 9 
80 0 7 0.94029 .70262 . 29397 80 0 9 
90 0 7 . 77302 . 70742 .29099 90 0 9 

100 0 7 . 64242 .71095 .28831 100 0 9 

0 0 8 24.004 . 30140 .31744 0 0 10 
1 0 8 21. 137 . 30987 .30947 1 0 10 
2 0 8 18.716 . 31852 . 30242 2 0 10 
3 0 8 16.664 . 32734 .29624 3 0 10 
4 0 8 14. 917 .33631 . 2908R 4 0 10 

5 0 8 13.422 .34541 .28629 5 0 10 
6 0 8 12.137 . 35464 . 28241 6 0 10 
7 0 8 11. 027 .36398 .27919 7 0 10 
8 0 8 10. 064 . 37342 .27657 8 0 10 
9 0 8 9. 2249 . 38293 .27450 9 0 10 

10 0 8 8.4901 .39250 .27292 10 0 10 
11 0 8 7. 8438 .40211 .27178 11 0 10 
12 0 8 7.2728 . 41174 . 27105 12 0 10 
13 0 8 6.7661 .42138 .27066 13 0 10 
14 0 8 6.3146 . 43100 .27058 14 0 10 

15 0 8 5. 9107 . 44059 .27077 15 0 10 
16 0 8 5.5479 .45013 . 27120 16 0 10 
17 0 8 5.2208 . 45959 .27182 17 0 10 
18 0 8 4. 9248 .46896 .27260 18 0 10 
19 0 8 4.6560 .47822 . 27352 19 0 10 

20 0 8 4. 4111 .48735 . 274,06 20 0 10 
22 0 8 3.9819 . 50516 .27686 22 0 10 
24 0 8 3.6191 .52226 . 279~5 24 0 10 
26 0 8 3.3090 .53856 .28189 26 0 10 
28 0 8 3.0414 .55397 . 28437 28 0 10 

Ti,,1 X Y R 
--- - --

2.8083 0.56843 0.28673 30 
2.6037 .58192 . 28891 32 
2.4227 .59441 .29087 34 
2.2616 .60591 . 29260 36 
2.1173 .61646 .29408 38 

1. 9874 .62608 .29532 40 
1. 7130 .64640 .29742 45 
1. 4936 .66211 .29832 50 
1. 3142 .67413 .29831 55 
1.1651 .68331 .29766 60 

1. 0393 .69034 .29661 65 
0.93199 .69578 . 29531 70 

.83948 . 70004 .29389 75 

.75910 . 70345 . 29244 80 

.62686 . 70852 .28959 90 

.52339 .71214 .28698 100 

20.420 .28493 .30052 0 
17.949 .29260 .29278 1 
15.863 .30048 .28593 2 
14.094 .30856 .27995 3 
12. 589 .31683 .27477 4 
11. 302 .32529 .27035 

5 
10.196 .33393 .26653 6 

9.2417 .34273 .26357 7 
8.4147 .35168 .26110 8 
7.6946 . 36078 .25918 9 
7.0648 .37000 .25776 

10 
6.5117 .37933 .25679 11 
6.0238 . 38875 .25623 12 
5. 5916 .39825 .25603 13 
5. 2071 . 40781 .25615 14 
4.8638 .41740 .256.55 

15 
4.5561 .42702 .25720 16 
4.2792 . 43662 .25806 17 
4.0292 . 44620 .25911 18 
3.8027 .45574 . 26031 19 
3.5968 . 46521 . 26163 

20 
3.2372 .48386 .26456 22 
2.9345 . 50200 . 26771 24 
2. 6771 .51949 .27095 26 
2.4559 .53621 .27416 28 
2.2642 .55207 .27725 

30 
2.0965 .56698 .28015 32 
1. 9489 . 58090 . 28281 34 
1. 8179 .59381 .28521 36 
1.7010 .60571 . 28732 38 
1. 5961 .61662 . 28915 

40 
1. 3755 . 63980 .29253 45 
1. 2000 . 65778 . 29441 50 
1. 0572 .67153 .29513 55 
0.93880 .68197 .29501 60 
. 83907 .68990 .29433 

65 
. 75402 .69596 .29329 70 
. 68074 .70065 . 29206 75 
.61704 .70433 .29073 80 
.51210 .70970 .28805 90 
.42976 . 71343 . 28554 100 

17.438 .26954 .28317 0 
15.303 .27642 .27567 1 
13.501 .28353 .26904 2 
11.974 . 29087 .26326 3 
10.674 . 29843 .25826 4 

9.5622 .30621 .25400 5 
8.6079 . 31420 .25044 6 
7.7850 .32240 . 24751 7 
7.0722 .33080 . 24518 8 
6. 4523 . 33939 .24339 9 

5.9106 . 34817 .24209 10 
5.4355 . 35711 . 24125 11 
5.0169 . 36620 . 24082 12 
4.6467 . 37544 .24076 13 
4. 3180 . 38480 . 24104 14 

4.0249 .39426 .24161 15 
3.7627 .40381 . 24244 16 
3.5273 . 41343 .24350 17 
3.3151 . 42308 . 24476 18 
3. 1232 .43276 .24619 19 

2.9492 .44244 .24776 20 
2. 6463 . 46170 .25124 22 
2.3926 .48068 . 25501 24 
2. 1778 . 49921 .25892 26 
1. 9940 .51713 .26283 28 

124 

Y B T i. A 

--
0 10 1. 8354 
0 10 1. 6974 
0 10 1. 5763 
0 10 1.4692 
0 10 1. 3741 

0 10 1. 2889 
0 10 1. 1108 
0 10 0.96996 
0 10 .85580 
0 10 .76139 

0 10 .68202 
0 10 .61439 
0 10 .55611 
0 10 .50541 
0 10 .42177 
0 10 .35593 

0 12 12. 864 
0 12 11.261 
0 12 9.9070 
0 12 8.7591 
0 12 7. 7818 

0 12 6.9465 
0 12 6.2297 
0 12 5.6119 
0 12 5.0774 
0 12 4.6130 

0 12 4.2080 
0 12 3.8534 
0 12 3.5417 
0 12 3.2667 
0 12 3.0232 

0 12 2.8067 
0 12 2.6137 
0 12 2.4410 
0 12 2.2859 
0 12 2.1462 

0 12 2.0200 
0 12 1. 8017 
0 12 1. 6204 
0 12 1. 4682 
0 12 1. 3392 

0 12 1. 2289 
0 12 1. 1336 
0 12 1. 0508 
0 12 0.97815 
0 12 .91404 

0 12 .85708 
0 12 . 73917 
0 12 .64709 
0 12 .57314 
0 12 .51233 

0 12 .46138 
0 12 . 41801 
0 12 .38062 
0 12 .34804 
0 12 .29405 
0 12 .25120 

0 14 9.6392 
0 14 8. 4244 
0 14 7. 3974 
0 14 6.5258 
0 14 5.7834 

0 14 5. 1485 
0 14 4.6035 
0 14 4.1340 
0 14 3. 7278 
0 14 3.3751 

0 14 3.0679 
0 14 2. 7991 
0 14 2. 5633 
0 14 2. 3555 
0 14 2.1720 

0 14 2. 0092 
0 14 1. 8644 
0 14 1. 7351 
0 14 1. 6195 
0 14 1. 5156 

0 14 1. 4221 
0 14 1. 2612 
0 14 1. 1287 
0 14 1. 0183 
0 14 0.92555 

X 

0.53431 
.55062 
.56599 
.58035 
.59368 

.60597 

.63226 

.65280 

.66850 

.68038 

.68933 

. 69609 

.70126 

.70526 

.71095 

.71479 

.24240 

.24785 

.25353 

.25945 

.26562 

.27204 

.27870 

.28563 

.29281 

.30024 

.30792 

.31586 

.32404 

. 33245 

.34109 

.34995 

.35901 

.36826 

.37768 

.38724 

.39694 

.41663 

.43657 

. 45653 

.47632 

.49572 

. 51456 

. 53267 

.54990 

.56615 

.58133 

. 61446 

.64079 

.66106 

. 67634 

. 68773 

. 69617 

.70246 

.70719 

.71361 

. 71765 

. 22034 

. 22460 

.22908 

. 23379 

. 23873 

. 24392 

. 24936 

. 25507 

.26104 

. 26729 

.27381 

. 28063 

.28772 

.29511 

. 30278 

.31074 

. 31897 

. 32748 

. 33625 

.34527 

.35453 

. 37369 

. 39358 

.41401 

.43476 

Y 
---

0.26665 
.27029 
.27369 
. 27680 
.2796 

.2820 

.2869 

.2899 

.2914 

.2919 

. 2917 

.2910 

.2900 

.2888 

.2863 

.2840 

. 2483 

. 2413 

.2352 

.2298 

.2252 

.2213 

. 2180 

. 2153 

o 
8 
o 
1 
9 
9 

5 
3 
2 
6 
8 
1 

6 
9 
5 
9 
7 

3 
4 
6 
3 .2132' 

.2116 

.2105 o 
1 
4 

64 

.2098 

.2095 

.209 

.2100 8 

.2108 

.2118 

.2131 

. 2147 

.2164 

.2183 7 
4 
7 
9 
4 

.2226 

.2273 

. 2323 

. 2375 

. 2427 o 
6 
3 
2 
8 

.2471 

. 2526 

. 2572 

.2614 

. 2653 

.273 

.2791 

8 
44 
3 
9 
5 

. 2827 

. 2848 

. 2857 4 
3 
1 
7 
5 
3 

. 2858 

.2854 

.2846 

.2827 

.2807 

.2150 

.2087 

.2031 

.1982 

.1940 

.1904 

. 1874 

.1849 

. 1830 

. 1815 

.1804 

. 1798 

.1796 

. 1797 

.1802 

.1810 

.1820 

.1834 

. 1850 

. 1868 

.1889 

. 1935 

. 1987 

. 2044 

.2104 

8 
6 
3 
6 
3 

2 
9 
4 
4 
7 

o 
3 
6 
5 
6 



TABLE 2. L uminous internal transmittances in percent, 100 'l';.A, and chromaticity coordinates, x,y, of single glasses and two-part 
combinations of ideal Lovibond glasses illuminated by CI E Source A-Continued 

R Y B Tit" X Y R l' B Ti .... 
---- --- ---- -

30 0 14 0.84686 0. 45560 0. 21664 32 0 18 0.40933 
32 0 14 .77952 ,47631 .22285 34 0 18 . 37827 
34 0 14 . 72143 . 49663 .22899 36 0 

~i 
. 35167 

36 0 14 .67092 .51637 . 23495 38 0 .32871 
38 0 14 .62667 .53532 .24063 40 0 .3074 

40 0 14 .58764 .55334 .24597 45 0 18 . 26874 
45 0 14 .50773 .59356 . 25751 50 0 18 .23873 so 0 14 . 44616 .62632 .26629 55 0 18 .21532 
55 0 14 .39717 .65187 .27245 60 0 18 . 19640 
60 0 14 .35714 .67117 . 27644 65 0 18 .18066 

65 0 14 .32371 .68545 .27877 70 0 IS . 16726 
70 0 14 .29526 .6959 .27991 75 0 IS .15561 
75 0 14 .27070 .70351 .28025 SO 0 18 . 14534 
80 0 14 .24925 .70909 .28008 90 0 18 .12791 
90 0 14 .21346 .71631 . 27891 100 0 18 . 11353 

100 0 14 . 18476 .72055 .27736 
0 0 20 4.4616 

0 0 16 7.3378 .20311 . 18471 1 0 20 3.9008 
1 0 16 6.4085 .206<16 . 17907 2 0 20 3.4238 
2 0 16 5.6216 .21000 .17408 3 0 20 3.0167 
3 0 16 4.9529 .21374 . 16973 4 0 20 2. 6681 
4 0 16 4.3826 .21770 .16595 

5 0 20 2.3687 

: ~~~~ 5 0 16 3.8944 . 16273 6 0 20 2.1107 
6 0 16 3.4750 . 16001 7 0 20 1. 8876 
7 0 16 3.1135 . 23096 . 15778 8 0 20 1. 6942 
8 0 16 2. 006 .23588 . 15600 9 0 20 1. 5259 
9 0 16 2.5290 . 24107 .15464 

10 0 20 1. 3791 
10 0 16 2.2924 . 24654 .15367 Jl 0 20 1.2S07 
11 0 16 2.0856 .25229 .15309 12 0 20 1. 1380 
12 0 16 1. 9042 . 25834 . 15286 13 0 20 1. 039 
13 0 16 1. 7446 .26469 .15296 14 0 20 0. 95152 
14 0 16 1. 6037 .27135 .15338 

15 0 20 . 87422 
15 0 16 1. 4791 .27832 . 15410 16 0 20 .80570 
16 0 16 1.3683 . 28561 .15510 17 0 20 .74480 
17 0 16 1. 2697 .29322 . 15637 18 0 20 .69056 
18 0 16 1.1817 .30114 .15790 19 0 20 .64213 
19 0 16 1.1028 .30937 . 15966 

20 0 20 .59 79 
20 0 16 1. 0320 .31792 .16165 22 0 20 .52499 
22 0 16 0.91076 .33589 . 16625 24 0 20 . 46513 
24 0 16 .81149 .35498 . 17158 26 0 20 .41617 
26 0 16 .72943 . 37502 .17751 28 0 20 . 37580 
28 0 16 .66098 .39586 . 18393 

30 0 20 .34224 
30 0 16 .60336 .41727 .19070 32 0 20 .31411 
32 0 16 .55446 .43900 .19769 34 0 20 . 29037 
34 0 16 .51260 .46080 .20476 36 0 20 .27015 
36 0 16 .47648 .48241 .21179 38 0 20 .25282 
38 0 16 .44509 . S0356 .21867 

40 0 20 . 23783 
40 0 16 .41760 .52402 .22529 45 0 20 .20SlO 
45 0 16 .36193 .57088 . 24019 50 0 20 . 18606 
50 0 16 .31962 .61016 .25216 55 0 20 .16901 
55 0 16 .28629 .64132 .26107 60 0 20 .15530 
60 0 16 .25921 . 66502 .26725 

65 0 20 .14390 
65 0 16 .23665 . 68252 .27126 70 0 20 .13416 
70 0 16 .21745 .69519 . 27365 75 0 20 .12566 
75 0 16 .20084 . 70427 . 27490 80 0 20 .11812 
80 0 16 .18627 .71077 .27539 90 0 20 .10518 
90 0 16 .16176 .71S85 .27513 100 0 20 .094331 

100 0 16 .14185 .72326 .27414 
0 0 25 2.6218 

0 0 18 5.6759 .19009 .15808 1 0 25 2.3039 
1 0 18 4.9578 .19277 .15316 2 0 25 2.0314 
2 0 18 4.3485 .19561 . 14882 3 0 25 1. 7971 
3 0 18 3.8298 .19864 .14501 4 0 25 1. 5950 
4 0 18 3.3866 .20184 . 14171 
5 0 18 3.0066 . 20525 .13888 5 0 25 1. 4203 

6 0 25 1. 2688 6 0 18 2.6798 .20887 . 13649 
7 0 25 1.1370 7 0 18 2.3977 .21271 . 13451 
8 0 25 1. 0221 8 0 18 2. 1534 . 21679 .13292 
9 0 25 0.92169 9 0 18 1. 9412 .22112 .13170 

10 0 18 1. 7563 .22571 .13082 
10 0 25 . 8.3372 

11 0 18 1. 5946 .23057 .13028 11 0 25 .75647 
12 0 18 1. 4528 .23571 .13005 12 0 25 .68847 
13 0 18 1.3281 .24115 .13012 13 0 25 .62848 
14 0 18 1. 2181 .24690 . 13047 14 0 25 .57546 
15 0 18 1.1208 .25296 . 13110 

.25935 15 0 25 .52849 16 0 18 1.0345 . 13200 16 0 25 .48681 17 0 18 0.95777 .26607 .13315 17 0 25 .44974 18 0 IS .88935 .27312 .13455 18 0 2.1 .41671 19 0 18 .82820 . 28052 .13618 19 0 25 . 38723 20 0 18 .77340 .28827 .13804 

22 0 18 .67987 . 30479 .14240 20 0 25 .36087 
24 0 18 . 60370 .32266 .14756 22 0 25 .31607 
26 0 18 .54112 .34180 .15342 24 0 25 .27988 
28 0 18 .48924 . 36209 . 15990 26 0 25 .2S044 
30 0 18 .44588 .38335 . 16689 28 0 25 .22634 

125 

X Y R Y B 
--- -----

O. 40~8 0. 17427 30 0 25 
. 42791 .18190 32 0 25 
.45067 . 18967 34 0 25 
.47335 .19743 36 0 25 
.49567 .20505 38 0 25 

.54814 .22284 40 0 25 

.59345 .23782 45 0 25 

.63010 .24949 50 0 25 
• 65S26 .25796 55 0 25 
.67907 .26375 60 0 25 

.69405 .26748 65 0 25 

. 70465 .26973 70 0 25 

.71210 .27096 75 0 25 

. 72103 .27166 80 0 25 

.72561 .27127 90 0 25 
100 0 25 

.18052 . 13535 
'. 18272 . 13114 0 0 30 
• 18S06 .12743 1 0 30 
.18756 .12418 2 0 30 
. 19023 .12135 3 0 30 

4 0 30 
.19306 . 11892 
.19609 . 11686 5 0 30 
.19932 .11516 6 0 30 
.20276 .11378 7 0 30 
.20642 .11272 8 0 30 

9 0 30 
.21033 .11196 
.21448 .11149 10 0 30 
.21891 .11129 11 0 30 
.22361 .11135 12 0 30 
.22861 .11167 13 0 30 

14 0 30 
.23391 . 11223 
.23953 .11304 15 0 30 
.24548 .11407 16 0 30 
. 25177 .11534 17 0 30 
.25841 .11684 18 0 30 

19 0 30 
. 26541 .11855 
• 280SO .12261 20 0 30 
.29707 . 12749 22 0 30 
. 31509 . 13313 24 0 30 
.33452 .13947 26 0 30 

28 0 30 
.35522 .14643 
.37702 .15392 30 0 30 
.39970 .16182 32 0 30 
.42299 .17000 34 0 30 
.44658 .17834 36 0 30 

38 0 30 
. 47015 .18668 
.52692 .20674 40 0 30 
.57736 .22435 45 0 30 
.61899 .23855 50 0 30 
.65134 .24922 55 0 30 

60 0 30 
.67533 . 25676 
. 69254 .26182 65 0 30 
.70462 .26506 70 0 30 
.71300 . 26703 75 0 30 
.72277 .26869 SO 0 30 
.72751 .26888 90 0 30 

100 0 30 
.16693 .09384 
.16847 .09119 0 0 40 
.17013 .08886 1 0 40 
.17189 .08682 2 0 40 
. 17378 .08505 3 0 40 

4 0 40 
.17581 .083,54 
.17798 .08227 5 0 40 
.18030 . OS124 6 0 40 
.18280 . OS042 7 0 40 
. 18.\48 .07980 8 0 40 

9 0 40 

. 18835 .07940 10 0 40 .19143 .07918 11 0 40 . 19474 .07916 12 0 40 .19828 . 07933 13 0 40 .20207 .07969 14 0 40 

.20614 . 08022 15 0 40 

. 21049 .08095 16 0 40 

.21514 .08186 17 0 40 

.22010 .08295 18 0 40 

.22540 .08423 19 0 40 

.23105 .08570 20 0 40 

.24343 . 08921 22 0 40 

.25736 . 09348 24 0 40 

.27290 . 09353 26 0 40 

. 29010 . 10435 28 0 40 

Ti t" X 

0.20616 0.30893 
.18996 .32935 
.17616 .35121 
.16453 .37432 
.15467 .39842 

.14623 .42319 

.12976 .48568 

.11782 .,54448 

.10S70 .59516 

.10110 .63566 

.095310 .66611 

.090062 .68798 

.085416 .70320 

.081222 .71357 

.073823 .72519 

.067392 .73036 

1.6958 .16163 
1..1013 .16289 
1. 3329 .16424 
1.1S69 .16568 
1. 0598 .16723 

0.94904 .16889 
.85224 .17068 
.76744 .17259 
.69301 .17466 
.62754 . 17688 

.56984 . 17927 

.51838 .18184 

.47381 .18461 

.43387 .18759 

.39841 .19080 

.36688 . 19424 

. 33881 . 19795 

.31377 .20193 

.29140 . 20620 

.27140 . 21078 

.25347 .21569 

.22295 .22654 

. 19824 .23889 

.17814 .25284 

. 161G8 . 26848 

.14813 . 28585 

.13600 . 30496 

.12753 .32573 

.11967 . 34804 

.11302 .37168 

. 10735 . 39638 

.096354 . 46045 

.088429 .52296 

.082391 . 57849 

.077552 .62386 

.073186 .6,>845 

.069944 .68348 

.066769 .70091 

.063864 . 71272 

.058642 .72579 

.053995 .73142 

.90106 .15986 

.80955 . 16087 

. 72889 .16196 

.65768 . 16313 

.59470 .16438 

.53891 .16574 

.48942 .16720 

.44546 .16877 

.40635 .17047 

.37152 .17231 

.34046 . 17429 

.31273 .17643 

.28794 .1787" 

.26576 .18125 

.24589 . 18394 

.22808 .18685 

. 21209 .IS999 

. 19773 .19338 

. 18481 . 19702 

. 17318 .20095 

.16270 .20517 

.14471 . 21457 

. 13001 .22536 

.11795 .23767 

. 10802 .25163 

Y 
---

0.11092 
.11819 
. 12610 
.13456 
.14347 

.15268 

.17606 

.19812 

.21709 

.23212 

. 24329 

.25117 

.25651 

.26002 

. 26366 

. 26499 

.06862 

.06707 

.06572 

.06455 

.06355 

.06273 

.06206 

.06154 

.06118 

.06096 

.06088 

.06094 

.06114 

.06148 

.06197 

.06260 

.06337 

. 06430 

.065.18 

.06662 

. 06802 

.07132 

.07532 

.08006 

.0855 

.091 

5 

80 

5 
5 
4 

.09831 

.1065 

.1149 

.1239 

.1333 

.1581 

.1821 

.2041 

. 2218 

. 2353 

9 
2 
3 
o 
2 

.2450· 
1 
! 
7 
9 
8 
7 

.2517 

.2562 

.2611 

. 2631 

.0438 

.0434 

.0431 

. 0428 

. 0426 

9 
6 
1 
5 
7 

.0425 7 
56 
2 
7 
o 

.042 

.0426 

. 0427 

.0430 

.0433 3 
4 
4 
4 

54 

.0437 

.0442 

.0448 

.045 

.0463 

.0172 

.0482 

5 
6 
9 
5 
3 

.04Q4 

.0507 

.0521 

.0554 

.0592 

4 
o 
7 
o 
4 

.0038 

.0690 



T ABLE 2. Luminous internal tmnsmittances in percent, 100 T i .A , and chromaticity coordinates, x,y, of single glasses and two-par 
combinations of ideal Lovibond glasses illuminated by CI E Source A- Con t inued 

R Y B Ti .A X Y R Y B Til /I. 
---- --- --- - -

30 0 40 0.099785 0. 26731 0.07.502 30 1 0 17.667 
32 0 40 .092931 . 28477 .08176 32 1 0 16.516 
34 0 40 .087191 . 30400 .08926 34 1 0 15.471 
36 0 40 · 082~54 .32496 .09750 36 1 0 14. 518 
38 0 40 .078249 .34749 .10641 38 1 0 13. 647 

40 0 40 · n74741 . 37139 .11591 40 1 0 12.847 
45 0 40 .067907 .43013 .14143 45 1 0 11. 109 
50 0 40 .062946 .49974 .16749 50 1 0 9. 6739 
55 0 40 .059137 .55917 .19157 55 1 0 8.4733 
60 0 40 .056050 .60913 .21188 60 1 0 7.4587 

65 0 40 .053427 .64803 .22774 65 1 0 6 . • \941 
70 0 40 .051l14 . 67658 .23940 70 1 0 5.8519 
75 0 40 .049015 .69662 .24759 75 1 0 5. 2109 
80 0 40 .047074 . 71025 .25317 80 1 0 4.6542 
90 0 40 .043530 .72531 .25933 90 1 0 3.7429 

100 0 40 . 040322 .73171 .26193 100 1 0 3.0380 

0 0 50 .59264 .16104 .03355 0 2 0 97. 368 
1 0 50 .53782 .16193 .03353 1 2 0 87.433 
2 0 50 .48308 .16204 .03321 2 2 0 79.034 
3 0 50 .42704 . 16088 . 03244 3 2 0 71. 876 
4 0 50 .37816 .15988 .03173 4 2 0 65.733 
5 0 50 .33704 .15935 .03122 

5 2 0 60.429 
6 0 50 .30158 · 15907 .03081 6 2 0 55.821 
7 0 50 .27033 .15889 .03047 7 2 0 51. 792 
8 0 50 .24265 .15879 .03016 8 2 0 48.250 
9 0 50 . 21811 .15875 .02989 9 2 0 45.116 

10 0 50 .19627 .15877 .02966 
10 2 0 42.329 

11 0 50 .17679 .15884 .02945 11 2 0 39.886 
12 0 50 . 15938 . 15894 .02927 12 2 0 37.594 
13 0 50 . 14381 .15907 .02911 13 2 0 35. 568 
14 0 50 .12985 .15924 .02897 14 2 0 33.728 
15 0 50 · 11734 .15943 .02885 

15 2 0 32.050 
16 0 50 .10611 · 15966 . 02875 16 2 0 30.513 
17 0 50 .096030 · 15992 .02867 17 2 0 29.100 
18 0 50 .086971 .16020 . 02861 18 2 0 27.795 
19 0 50 .078828 . 16053 . 02857 19 2 0 26.587 
20 0 50 .071503 .16089 .02855 

20 2 0 25.464 
22 0 50 .058008 .16087 .02814 22 2 0 23.441 
24 0 50 .047797 .16163 .02814 24 2 0 21. 665 
26 0 50 .039645 . 16273 .02830 26 2 0 20.093 
28 0 50 .033044 .16409 .02859 28 2 0 18.691 
30 0 50 .027677 .16571 .02901 

30 2 0 17.432 
32 0 50 .023304 · 16765 .02957 32 2 0 16.295 
34 0 50 .019734 .16995 .03029 34 2 0 1.\.264 
36 0 50 . 016680 .17213 .03098 36 2 0 14.323 
38 0 50 .014307 .17530 .03210 38 2 0 13.462 
40 0 50 .012376 .17912 .03349 

40 2 0 12.672 
45 0 50 .0089]79 . 19178 .03833 4.0 2 0 10.957 
50 0 50 .0067682 .21023 .04567 50 2 0 9. 539G 
55 0 50 . 0054080 . 23644 .05633 55 2 0 8.3543 
60 0 50 .0045264 . 27222 .07108 60 2 0 7.3529 
65 0 50 .0039365 .31853 .09035 

65 2 0 6.4996 
70 0 50 .0035257 .37445 .11374 70 2 0 5.7673 
75 0 50 .0032259 .43655 . 13982 75 2 0 5.1349 
80 0 50 .0029956 .49943 .16628 80 2 0 4.5858 
90 0 50 .0026530 .60634 . 21141 90 2 0 3.6871 

100 0 50 .0023925 . 67324 .23972 100 2 0 2.9921 

0 1 0 98.660 .45696 . 4]986 0 3 0 96.115 
1 1 0 88.597 .46946 .41042 1 3 0 86.300 
2 1 0 SO. 085 . 48159 . 40178 2 3 0 78.012 
3 1 0 72. 830 .49320 . 39396 3 3 0 70.947 
4 1 0 66.606 . 50426 .38692 4 3 0 64.885 

5 1 0 61. 231 .51475 . 38062 5 3 0 59.650 
6 1 0 56. 561 .52468 .37500 6 3 0 55.102 
7 1 0 52.479 .53404 .36999 7 3 0 51. 126 
8 1 0 48.889 .54287 . 36553 8 3 0 47.629 
9 1 0 45.714 .55118 . 36157 9 3 0 44.536 

10 1 0 42.889 .55900 .35804 10 3 0 41. 784 
11 1 0 40.362 .56636 .35490 11 3 0 39.323 
12 1 0 38.091 .57329 .35209 12 3 0 37.110 
13 1 0 36.038 .57980 .34958 13 3 0 35.110 
14 1 0 34.174 .58593 .34732 14 3 0 33.294 

15 1 0 32.474 .59171 . 34529 15 3 0 31. 637 
16 1 0 30.917 .59715 .34344 16 3 0 30.119 
17 1 0 29.485 .60227 .34176 17 3 0 28.724 
18 1 0 28.163 .60711 .34023 18 3 0 27. 436 
19 1 0 26.939 .61167 .33881 19 3 0 26.242 

20 1 0 25.802 .61597 . 33750 20 3 0 25. 134 
22 1 0 23.752 .62388 .33514 22 3 0 23. 136 
24 1 0 21. 954 .63095 .33305 24 3 0 21. 382 
26 1 0 20.362 .63728 .33115 26 3 0 19.830 
28 1 0 18.942 .64297 .32941 28 3 0 18.445 

126 

X Y R Y B 
- - - - ----

0.64810 0.32779 30 3 0 
.65272 .32625 32 3 0 
.65690 .32479 34 3 0 
.60068 .32339 36 3 0 
.66412 .32204 38 3 0 

.66726 .32073 40 3 0 

.67395 .31764 45 3 0 

.67937 .31476 50 3 0 

.68382 .31209 55 3 0 

.68754 .30962 60 3 0 

.69069 .30732 65 3 0 

.69341 .30520 70 3 0 

.69579 .30323 75 3 0 

.69789 .30141 80 3 0 

.70147 . 29816 90 3 0 

.70443 .29536 100 3 0 

.46417 .42917 0 4 0 

.47683 .41941 1 4 0 

.48907 .41042 2 4 0 

.50075 .40225 3 4 0 

.51182 .39485 4 4 0 

.52228 .38820 5 4 0 

.53213 .38222 6 4 0 

.54138 .37687 7 4 0 

.55007 .37207 8 4 0 

.55821 .36778 9 4 0 

.56584 .36394 10 4 0 

.57300 .36049 11 4 0 

.57970 .35739 12 4 0 

.58598 .35459 13 4 0 

.59187 .35206 14 4 0 

. 59740 .34977 15 4 0 

.60259 .34767 1G 4 0 

.60747 . M575 17 4 0 

.61205 .34399 18 4 0 

.61637 .34236 19 4 0 

.62043 .34084 20 4 0 

.62788 .33810 22 4 0 

.63452 .33567 24 4 0 

.64045 .33347 26 4 0 

.64577 .33146 28 4 0 

.65056 .32959 30 4 0 

. fl5488 .32785 32 4 0 

.65878 .32619 34 4 0 

.66233 .32463 36 4 0 

.66555 .32313 38 4 0 

.66849 .32169 40 4 0 

.67480 .31834 45 4 0 

.67993 .31529 50 4 0 

.68418 .31249 55 4 0 

.68776 .30992 60 4 0 

.69082 .30755 65 4 0 

.69348 .30538 70 4 0 

.69581 .30338 75 4 0 

.69789 .30154 80 4 0 

.70143 .29826 90 4 0 

.70438 .29544 100 4 0 

.46987 .43640 0 5 0 

. 48261 .42642 1 5 0 

.49493 .41715 2 5 0 

.50665 .40869 3 5 0 

.51773 .40101 4 5 0 
5 5 0 

.52815 .39407 

.53792 .38782 6 I) 0 

. 54708 .38219 7 I) 0 

.55561 .37713 8 I) 0 

.56364 .37258 9 5 0 
10 5 0 

.57111 .36849 

.57809 . 36480 11 5 0 

.58461 .36147 12 5 0 

.59070 .35845 13 5 0 

. 59640 .35571 14 5 0 
15 5 0 

.60173 .35321 16 5 0 .60672 .35092 

.61140 .34882 17 5 0 

.61579 .34688 18 5 0 

.61992 .34508 19 5 0 
20 5 0 

. 623SO .34341 22 5 0 

.63088 .34037 24 5 0 

.63718 .33768 26 5 0 

.64281 .33525 28 5 0 

.64785 .33303 30 5 0 

Ti.A X 

17.202 0.65238 
16. 079 .6:;646 
15.060 . 66016 
14.131 .66352 
13.281 .666,58 

12.501 .66937 
10.807 .67539 
9.4073 .68032 
8.2372 .68442 
7.2487 .68790 

6.4066 .69089 
5.6839 .69350 
5. 0600 .69580 
4.5184 .69786 
3.6321 .70139 
2.9469 .70433 

94.897 . 47446 
85.206 .48728 
77.023 .49905 
70.048 .5!l39 
64.063 .52245 

.08.894 . 53282 
54.403 .54253 
50.477 . 55WO 
47. 025 • SHOOS 
43.971 .56793 

41. 254 . 57526 
28.823 . 58209 
36.638 .58846 
34.663 . 59439 
32.869 . 59993 

31. 233 .60510 
29.734 .60993 
28.356 .61445 
27.084 . 61F68 
25.905 .62265 

24.810 .62638 
22.837 .63318 
21. 105 .63922 
19.572 .64460 
18.204 .6494] 

16.976 . 65374 
15.866 .65765 
14.860 .66119 
13.942 . 66440 
13.103 .66733 

12.332 .67002 
10.659 .67581 
9.2771 .68058 
8. 1218 . 68458 
7.1461 .68798 

6.3149 . 69092 
5.6019 .69349 
4.9863 . 69578 
4.4520 .69782 
3. 5779 .70133 
2.0024 .70427 

93.709 .47823 
84.140 . 49110 
76.05S . 50350 
69.171 . 51524 
63.260 .• <;2628 
58.156 .53661 

53.721 .54625 
49.844 .55524 
46.435 . 56359 
43.418 . 57136 
40.735 . 57858 

38.335 .58529 
36.176 . 59152 
34.225 .59733 
32.454 .60273 
30. 838 .60776 

29.357 .61246 
27.996 .61685 
26.739 . 62095 
25.57.0 . 62480 
24.493 .62840 

22.543 .63497 
20.832 .64079 
19.318 .64598 
17.966 .65061 
16.753 .65478 

Y 

0.3309 
.3290 
.3272 

8 
7 
8 
9 
8 

.3255 

.3239 

.3224 4 
o 
1 
1 
7 

.3189 

.3157 

.3128 

.3101 

.30n 5 
4 
2 
5 
4 
1 

.3055 

.3035 

.30]6 

.2983 

.2955 

.4421 4 
6 
8 
9 
9 

.4319 

.4224 

. 4137 

. 4058 

.3987 2 
5 
o 
3 
7 

. 3922 

. 3864 

.3811 

.3763 

.3720 8 
o 

68 
. 3682. 
.364 . 
.3614 
.3585 

.3559 

.3534 

9 
8 

2 
8 
3 
5 
3 

.3512' 

. 3491 

. 3472 

.3454 3 
7 
7 
6 
8 

.3421 

.3392 

. 3366 

.3342 

. 3320 

.3300 5 
5 
6 
6 

. 3281 

.3263 

. 3246 

.3230 5 
6 
6 
8 
8 

.3193 

.3160 

. 3]30 

.3103 

.3079 3 
9 
4 
6 
3 
8 

. 3056 

. 3036 

.3017 

. 2984 

.2955 

. 4467 

.4364 

. 4267 

. 4179 

.4098 

.4024 

9 
3 
8 
1 
2 
8 

.3958 2 
SO 
6 
3 
8 

. 389 

.3843 

.3794 

. 3749 

.3709 4 
8 
4 
o 
1 

.3672 

.3639 

.3609 

. 3581 

.3555 

.3531 
4 
8 

. 350 

.3489 
99 

6 
6 .3470 

.3436 

.a405 
2 
6 

.337 

.3353 
SO 
o 
9 .3329 



TABLE 2. Luminous internal transmittances in percent, 100 T i .A , and chromaticity coordinates, x,y, of single glasses and two ·part 
combinations of ideal L ovibond glasses illuminated by CI E Source A- Continued 

R Y B Ti.A X Y R Y B T i.A X Y R Y B T i ,,! X Y 
- - -- --- ----- --- ----- ---

32 5 0 15.657 0.65855 0.33085 30 8 0 16.106 0.65670 o 33496 30 15 0 14. 706 0.65800 0.33769 
34 5 0 14.663 . 66196 .32886 32 8 0 15. 049 .66017 . ~3261 32 15 0 13. 732 .66118 .33512 
36 5 0 13.756 .66506 .32699 34 8 0 14. 090 .66333 .33044 34 15 0 12.848 .66408 .33273 
38 5 0 12. 927 .66789 .32523 36 8 n 13.21n .66621 .32841 36 15 0 12. 044 .66674 . 33052 
40 5 0 12. 166 .67049 .32356 38 8 0 12. 416 .66884 .32651 38 15 0 11. 308 . 66918 .32845 

45 5 0 10.513 .67611 . 31975 40 8 0 11. 682 . 67127 . 32472 40 15 0 10.633 .67144 .32652 
50 5 0 9.1488 . 68076 .31636 45 8 0 10. 090 .67656 . 32066 45 15 0 9.1707 .67642 .32216 
55 5 0 8. 0082 .68467 .31332 50 8 0 8.7753 . 68097 . 31709 50 15 0 7.9654 .68064 .31836 
60 5 0 7.0450 . 68802 . 31058 55 8 0 7.6773 .68473 .31392 55 15 0 6.9600 .68427 .31502 
65 5 0 6.2247 69092 .30809 60 8 0 6. 7506 .68797 .31108 60 15 0 6.1127 .68744 .31204 

70 5 0 5.5210 .69347 .30583 65 8 0 5. 961U .69080 .30851 65 15 0 5.3926 .69024 .30937 
75 5 0 4.9137 . 69573 .30376 70 8 0 5. 2857 . 69331 .30619 70 15 0 4. 7761 .69274 .30697 
80 5 0 4.3867 .69776 .30186 75 8 0 4.7024 .69555 .30408 75 15 0 4. 2450 .69499 .30478 
90 5 0 3.5246 . 70127 . 29851 80 8 0 4.1965 .69757 .30215 80 15 0 3.7850 .69702 .30279 

100 5 0 2.8586 . 70422 .29565 90 8 0 3.3695 . 70108 . 29875 90 15 0 3. 0342 .70058 .29929 
100 8 0 2.7312 .70403 . 29585 100 15 0 2.4559 . 70358 .29632 

0 6 0 92.548 . 48136 .45060 
1 6 0 83.098 . 49428 .44012 0 10 0 88.141 .48986 .46076 0 20 0 78.391 .49900 . 47198 
2 6 0 75. 116 .50669 . 43032 1 10 0 79.140 .50283 .44994 1 20 0 70.384 . 51182 .46086 
3 6 0 68.314 .51842 .42130 2 10 0 71. 538 .51523 .43976 2 20 0 63.618 . 52401 .45035 
4 6 0 62. 476 . 52943 .41306 3 10 0 65.058 .52689 .43036 3 20 0 57.848 .53542 .44059 

4 10 0 59.497 .53778 . 42173 4 20 0 52.894 .54602 .43159 
5 6 0 57. 435 .53972 .40556 
6 6 0 53. 055 .54930 .39876 5 10 0 54.694 .54790 .41384 5 20 0 48.613 .55581 .42332 
7 6 0 49. 225 . 55821 . 39259 6 10 0 50. 519 .55727 . 40664 6 20 0 44.892 . 56483 .41575 
8 6 0 45.857 .56648 .38701 7 10 0 46. 870 .56594 .40010 7 20 0 41. 637 .57313 .40883 
9 6 0 42. 878 .57415 .3 195 8 10 0 43.660 .57395 .39414 8 20 0 38.772 . 58075 .40251 

9 10 0 40.820 .58134 . 38872 9 20 0 36.237 .58775 .39673 
10 6 0 40.228 .58127 .37736 10 20 0 33.981 . 59417 . 39145 
11 6 0 37. 856 .58787 .37320 10 10 0 38.293 .58816 . 38379 
12 6 0 35.724 . 59400 .36941 11 10 0 36.032 .59445 .37929 11 20 0 31. 961 . 60007 .38661 
13 6 0 33. 797 .59969 .36596 12 10 0 33.998 .60026 . 37518 12 20 0 30. 144 .60550 .38218 
14 6 0 32.017 .60498 .36281 13 10 0 32. 160 .60563 .37143 13 20 0 28. 502 .61049 .37811 

14 10 0 30. '191 .61061 .36798 14 20 0 27.010 . 61510 . 37436 
15 6 0 30. 4,'iQ .60990 . 35991 15 20 0 25.649 .61935 .37090 
16 6 0 28.988 .61449 . 35725 15 10 0 28.968 .61522 . 36481 
17 6 0 27.642 .61877 .35479 16 10 0 27.573 .61950 .36188 16 20 0 24.401 . 62329 . 36770 
18 6 0 26. 401 .62276 .35251 17 10 0 26.289 .62348 .35917 17 20 0 23.254 .62694 .36473 
19 6 0 25. 251 .62650 .35039 18 10 0 25. 105 .62718 .35686 18 20 0 22. 195 .63033 .36197 

19 10 0 24.007 .63064 .35431 19 20 0 21.214 .63349 . 35939 
20 6 0 24. 182 .63001 .34841 20 20 0 20.303 .63645 .35698 
22 6 0 22.255 . 63638 .34482 20 10 0 22.988 .63388 .35213 
24 6 0 20.565 .64203 .34163 22 10 0 21.149 . 63975 .34814 22 20 0 18. 660 .61180 . 35259 
26 6 0 19. 068 .64705 . 3~ 75 24 10 0 19. 536 .64493 .34460 24 20 0 17.219 . 64652 .34868 
28 6 0 17.733 .65155 .33614 26 10 0 18. J08 .64954 .34143 26 20 0 15.945 . 65072 .34517 

28 10 0 16.835 . 65366 .33 54 28 20 0 14.808 . 65449 . 34199 
30 6 0 11),534 .65559 .33375 30 20 0 13.789 . 65790 .33909 
32 6 0 15. 451 .65923 .33153 30 10 0 15.691 .65736 .33590 
34 6 0 14.469 . 66254 .32946 32 10 0 14.659 .66072 .33347 32 20 0 12.869 .66099 . 33642 
36 6 0 13.573 .66555 .32753 34 10 0 13.722 . 66377 .33122 34 20 0 12.035 .66382 .33396 
38 6 0 12. 754 .66831 .32571 36 10 0 12.868 .66656 .32912 36 20 0 11.276 . 66642 .33167 

38 10 0 12.088 .66911 .32716 38 20 0 10. 582 .66881 .32954 
40 6 0 12. 002 .67084 .32400 40 20 0 9.9466 .6710! .32754 
45 6 0 10. 370 .67632 .32009 40 10 0 11. 372 .67147 .32531 
50 6 0 9.0:1'24 .68088 . 316G3 45 10 0 9.8173 .67663 .32114 45 20 0 8. 5690 . G7595 . 32305 
55 6 0 7.8962 .68472 .31354 50 10 0 8.5354 .68095 .31749 50 20 0 7.4354 .68014 .31915 
60 6 0 6.9454 .68802 .31075 55 10 0 7. 4648 . 68465 .31426 55 20 0 6.4909 .68376 . 31572 

60 10 0 6.5616 .68785 .31137 60 20 0 5. 6958 . 6%93 . 31268 
65 6 0 6.1357 .69089 .30824 65 20 0 5.0208 .68975 . 30995 
70 6 0 5.4414 .69343 .30595 65 10 0 5.7931 .69067 .30877 
75 6 0 4.8422 . 69568 .30387 70 10 0 5. 1346 . 693 17 . 30642 70 20 0 4. 4435 .69227 .30750 
80 6 0 4.3223 .6977 1 .30196 75 10 0 4.5668 .69540 . 30429 75 20 0 3. 9466 .69454 . 30527 
90 6 0 3.4721 .70121 .29859 80 10 0 4. 0744 . 69742 .30234 80 20 0 3.5166 . 69660 .30a24 

100 6 0 2.8154 . 70416 . 29.171 90 10 0 3.2700 .70094 .29890 90 20 0 2.8158 .70020 . 29968 
100 10 0 2.6494 .70391 .29598 100 20 0 2.2768 . 70325 .29665 

0 8 0 90. 301 .48625 .45647 
1 8 0 81. 080 . 4g920 .44579 0 15 0 83.068 . 49568 .46773 0 30 0 70.012 . 50219 .4.7724 
2 8 0 73. 292 .51162 .43577 1 15 0 74. 585 .50860 . 45670 1 30 0 62.857 .51478 .46609 
3 8 0 66.654 .52333 .42652 2 15 0 67.418 .52091 .44629 2 30 0 56.807 .52674 .45553 
4 8 0 60.957 .53428 .41806 3 15 0 61. 308 . 53245 .43665 3 30 0 51. 645 .53790 .44569 

4 30 0 47.210 .54825 . 43661 
5 8 0 56.038 .54448 .41033 4 15 0 56.063 .54318 .42777 
6 8 0 51. 763 .55395 .40330 5 15 0 51. 532 .55312 .41963 5 30 0 4.3.376 .55780 . 42824 
7 8 0 48.025 .56273 . 39691 6 15 0 47.594 .56230 .41219 6 30 0 40.041 .56659 .42056 
8 8 0 44.738 .57085 .39111 7 15 0 44. 150 .57076 .40540 7 30 0 37.122 .57456 .41352 
9 8 0 41.830 .57837 .38584 8 15 0 41.120 . 57854 . 39921 8 30 0 34.553 . 58206 .40708 

9 15 0 38.439 .58570 .39355 9 30 0 32. 278 .58884 . 40118 
10 8 0 39.242 .. 18532 .38105 
11 8 0 36.927 .59175 . 37670 10 15 0 36.053 .59228 . 38840 10 30 0 30.253 .59507 .39577 
12 8 0 34.846 .59770 .37272 11 15 0 33. 918 . 59833 .38368 11 30 0 28. 440 .60078 .39081 
13 8 0 32.964 .60321 .3n909 12 15 0 31. 998 .60391 . 37937 12 30 0 26.809 .60602 . 38626 
14 8 0 31. 255 .60832 .36577 13 15 0 30. 262 . 60905 .37541 13 30 0 25. 334 .61085 .38206 

14 15 0 28.685 . 61379 .37177 14 30 0 23.994 .61530 .37819 
15 8 0 29.696 .61306 .36271 
16 8 0 28. 268 .61747 . 35990 15 15 0 27.246 .61818 .36842 15 30 0 22.771 • 61g41 .37462 
17 8 0 26.954 .62158 .35729 16 15 0 25. 928 . 62225 .36532 16 30 0 21. 651 .62321 .37130 
18 8 0 25,74.2 .62541 .35488 17 15 0 24. 716 .62602 .36245 17 30 0 20.621 .62673 .36822 
19 8 0 24.619 .62899 .35263 18 15 0 23.596 .62953 .35977 18 30 0 19.670 .63001 .36535 

19 15 0 22.559 .63280 .35728 19 30 0 18. 789 .63307 .36267 
20 8 0 23.575 . r,1234 .35053 
22 S 0 21. 693 .63842 . 34671 20 15 0 21. 596 .63585 .35495 20 30 0 17.971 .63502 .36016 
24 8 0 20.0'12 . 64379 . 34331 22 15 0 19.860 .64138 .35071 22 30 0 16.498 .61110 .35558 
26 8 0 18.581 . 64S57 .34026 24 15 0 18.336 .64627 .34694 24 30 0 15.206 .64568 .35150 
28 8 0 17. 277 . 6.1285 . 33749 26 15 0 16. 988 .65061 .34356 26 30 0 14.064 .64977 .34783 

28 15 0 15.785 .65450 .34049 28 30 0 13. 047 .65345 .34450 
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TABLE 2. Luminous internal transmittances in percent, 100 T ; ,A, and chromaticity coordinates, x,y, of single glasses and two-part 
combinations of ideal Lovibond glasses illuminated by CIE S ource A- Continued 

R Y B Ti.A X Y R Y B 
---- --- ---- -

30 30 0 12.136 0.65078 0.3414, 30 60 0 
32 30 0 11. 314 .65982 . 33868 32 60 0 
34 30 0 10. 570 .66260 . 33610 34 60 0 
36 30 0 9. 8936 . 66517 . 33371 36 60 0 
38 30 0 9.2760 . 66755 . 33148 38 60 0 

40 30 0 8.7104 . 66976 . 32940 40 60 0 
45 30 0 7.4873 . 67468 . 32472 45 60 0 
50 30 0 6.4834 .67889 .32066 50 60 0 
55 30 0 5.64PO . 68256 . 31709 55 60 0 
60 30 0 4. 9483 . 68580 .31393 60 60 0 

65 30 0 4. 3547 .68867 .31111 65 60 0 
70 30 0 3.8482 .69125 .3085n 70 60 0 
75 30 0 3.4130 .69359 .30625 75 60 0 
80 30 0 3. 0371 .69571 .30416 80 60 0 
90 30 0 2.4261 . 69942 . 30047 90 60 0 

100 30 0 1. 9576 .70256 .29734 100 60 0 

0 40 0 62.705 .50321 .48078 0 100 0 
1 40 0 56.292 .51556 ,46969 1 100 0 
2 40 0 50.865 .52728 .45917 2 100 0 
3 40 0 46.231 .53822 .44936 3 100 0 
4 40 0 42.248 . 54836 .44027 4 100 0 

5 40 0 38.802 .55772 . 43189 5 100 0 
6 40 0 35.804 . 56633 .42419 6 100 0 
7 40 0 33.178 . 57423 .41712 7 100 0 
8 40 0 30.866 . 58148 .41063 8 100 0 
9 40 0 28.818 . 58813 .40467 9 100 0 

10 40 0 26.995 .59,123 .39921 10 100 0 
11 40 0 25.362 .59983 .39419 11 100 0 
12 40 0 23.892 .60498 . 38957 12 100 0 
13 40 0 22.564 .60972 .38530 13 100 0 
14 40 0 21. 356 .61409 . 38137 14 100 0 

15 40 0 20. 255 .61812 .37772 15 100 0 
16 40 0 19.246 .62186 . 37434 16 100 0 
17 40 0 18.318 .62534 . 37119 17 100 0 
18 40 0 17.462 .62857 . 36825 18 100 0 
19 40 0 16.670 .63158 . 36551 19 100 0 

20 40 0 15.934 .63440 .36293 20 100 0 
22 40 0 14.609 .63953 .35822 22 100 0 
24 40 0 13.448 .64407 . 35402 24 100 0 
26 40 0 12. 423 . 6'1814 .35024 26 100 0 
28 40 0 11. 511 .65181 .34681 28 100 0 

30 40 0 10.695 .65514- . 34367 30 100 0 
32 40 0 9.9594 .65818 . 34079 32 100 0 
34 40 0 9.2944 .66098 .33813 34 100 0 
36 40 U 8.69001 . 66357 .33,\66 36 100 0 
38 40 0 8.1396 . 66597 .33335 38 100 0 

40 10 0 7.6358 .66821 .33119 40 100 0 
45 40 0 6.5485 .67321 .32635 45 100 0 
50 40 0 5.6584 .67750 .32215 50 100 0 
55 40 0 4.9205 .68126 .31847 55 100 0 
60 40 0 4.3023 .68458 .31520 

60 100 0 
65 40 0 3.7798 .68753 . 31227 65 100 0 
70 40 0 3. 3349 .69019 .30964 70 100 0 
75 40 0 2. 9535 . 69259 .30726 75 100 0 
80 40 0 2.6247 .69478 . 30509 80 100 0 
90 40 0 2.0915 .69860 .30128 90 100 0 

100 40 0 1. 6840 . 70185 .29805 100 100 0 

0 60 0 50.611 .50246 .48625 0 1 0 
1 60 0 45.423 .51436 .47538 0 1 1 
2 60 0 41.026 .52565 .46504 0 1 2 
3 60 0 37.266 . 53621 . 45537 0 1 3 
4 60 0 34.030 .54600 .44639 0 1 4 

5 60 0 31. 228 .55505 . 43808 0 1 5 
6 60 0 28.786 . 56339 . 43041 0 1 6 
7 60 0 26.647 .57106 . 42334 0 1 7 
8 60 0 24.761 . 57811 . 41684 0 1 8 
9 60 0 23.090 . 58459 .41086 0 1 9 

10 60 0 21. 602 . 59054 . 40534 0 1 10 
11 60 0 20. 268 . 59602 . 40026 0 1 12 
12 60 0 19.068 . 60107 . 39550 0 1 14 
13 60 0 17.983 .60573 . 39122 0 1 16 
14 60 0 16.997 . 61004 .38720 0 1 18 

15 60 0 16. 098 . 61403 .38346 0 1 20 
16 60 0 15.275 .61774 . 37998 0 1 25 
17 60 0 14.518 . 62119 . 37674 0 1 30 
18 60 0 13.820 .62441 .37370 0 1 40 
19 60 0 13. 175 . 62742 .37085 0 1 50 

20 60 0 12.576 . 63024 . 36818 0 2 0 
22 60 0 11.499 . 63539 .36327 0 2 1 
24 60 0 10.557 . 63998 . 35888 0 2 2 
26 60 0 9.7276 . 64411 . 35492 0 2 3 
28 60 0 8.9911 .64785 .35131 0 2 4 

T i .A X Y R Y 
--- - - - --

8.3332 0.65126 0. 34801 0 2 
7. 7423 . 65439 . 34497 0 2 
7.2091 . 65728 . 34215 0 2 
6.7259 .65996 . 33953 0 2 
6.2864 . 66246 . 33709 0 2 

5. 8854 .66479 . 33481 0 2 
5. 0232 . 67001 . 32966 0 2 
4.3213 . 67453 . 32520 0 2 
3.7425 . 67849 .32128 0 2 
3.2600 .68200 .31780 0 2 

2.8542 .68513 . 31469 0 2 
2.5101 . 68795 . 31188 0 2 
2.2163 . 69051 . 30934 0 2 
1. 9640 .69283 . 30703 0 2 
1. 5571 .69691 . 30297 0 2 
1. 2482 .70037 .29953 

0 3 
33. 551 .49699 .49557 0 3 
30. 090 . 50806 . 48526 0 3 
27.l48 .51862 .47539 0 3 
24.626 .52852 .46612 0 3 
22. 450 .53776 . 45745 

0 3 
20.561 .54634 .44938 0 3 
18.912 .55428 . 44189 0 3 
17.465 .56164 . 43494 0 3 
16.189 .56844 .42850 0 3 
15.056 .57472 .42254 

0 3 
14. 047 .58053 .41701 0 3 
13.143 .58592 .41187 0 3 
12. 329 .59091 .40710 0 3 
11. 593 . 59554 . 40266 0 3 
10.925 .59985 .39852 

0 3 
10. 316 .60386 . 39466 0 3 
9.7598 .60761 . 39104 0 3 
9.2489 . 61112 . 38765 0 3 
8.7784 .61442 .38446 0 3 
8.3439 . 61751 .38145 

0 4 
7. 9416 .62043 . 37862 0 4 
7.2202 .62579 . 37339 0 4 
6.5924 .63061 . 36868 0 4 
6.0418 . 63498 . 36439 0 4 
5.5553 . 63896 .36048 

0 4 
5.1230 . 64262 . 35088 0 4 
4. 7366 .64600 . 35355 0 4 
4.3896 .64913 .35045 0 4 
4.0768 .65205 . 34757 0 4 
3.7937 .65477 .34487 

0 4 
3.5366 .65733 .34234 0 4 
2.9883 .66309 . 33662 0 4 
2. 5471 .66810 .33164 0 4 
2. 1871 .67251 .32725 0 4 

1. 8901 .67644 . 32335 0 4 
1. 6426 .67996 . 31985 0 4 
1.4347 .68313 .31670 0 4 
1. 2587 . 68600 . 31383 0 4 
1.1087 . 68862 .31122 0 4 
0.86949 .69323 . 30664 
.69032 . 69714 . 30275 0 5 

98.660 0 5 
. 45696 .41986 0 5 81. 476 .44053 . 41634 0 5 67.519 . 42342 .41128 0 5 56.l48 .40577 . 40458 

46.858 .38775 . 39620 0 5 

39.244 . 36957 .38614 0 5 
0 5 32.987 .35143 . 37447 0 5 27. 827 .33355 .36132 0 5 23. 561 . 31617 .34687 

20. 022 . 29946 . 33135 
0 5 

17. 078 . 28363 . 31502 0 5 
12. 564 .25506 .28109 0 5 
9.3830 .23113 . 24724 0 5 
7.1150 .21189 . 21524 0 5 
5. 4789 .19695 .18624 

4. 2850 .18569 .16081 0 5 
0 5 2.4807 .16914 . 11278 0 5 1. 5775 .16236 . 08260 0 5 0.81067 . 15973 . 05236 0 5 .51933 .16099 . 03965 

97.368 . 46417 . 42917 0 6 
80.383 . 44867 . 42728 0 6 
66.587 . 43248 .4.2401 0 6 
55.350 .41573 .41924 0 6 
46.168 .39854 . 41287 0 6 
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5 38.645 
6 32. 462 
7 27.365 
8 23. 150 
9 19.655 

10 16. 748 
12 12. 292 
14 9.1542 
16 6. 9186 
18 5. 3073 

20 4. 1328 
25 2. 3620 
30 1.4800 
40 0.73833 
50 . 46197 

0 96.115 
1 79. 327 
2 65. 691 
3 54.583 
4 45. 509 

5 38.074 
6 31. 964 
7 26.928 
8 22. 765 
9 19. 312 

10 16. 441 
12 12. 042 
14 8.9463 
16 6.7419 
18 5.1545 

20 3. 9986 
25 2.2597 
30 1. 3974 
40 0.67884 
50 .41579 

0 94.897 
1 78. 301 
2 64. 823 
3 53.844 
4 44.875 

5 37. 528 
6 31. 490 
7 26.513 
8 22.400 
9 18.989 

10 16.153 
12 11.810 
14 8.7548 
16 6.5808 
18 5.0165 

20 3.8785 
25 2.1699 
30 1.3262 
40 0.62890 
50 . 37779 

0 93.709 
1 77.304 
2 63. 980 
3 53.128 
4 44. 263 

5 37.001 
6 31.034 
7 26.116 
8 22.052 
9 18. 683 

10 15.882 
12 11.593 
14 8. 5768 
16 6.4322 
18 4. 8903 

20 3. 7696 
25 2. 0901 
30 1.2639 
40 0.58630 
50 .34599 

0 92. 548 
1 76. 331 
2 63.160 
3 52. 433 
4 43.671 

X 

0. 38107 
. 36352 
.34607 
. 32892 
.31227 

.29629 

.26692 

.24167 

.22084 

.20427 

.19149 

.17209 

.16376 

.16020 

. 16153 

.46987 

.45515 

. 43976 

.42380 

.40738 

. 39063 

.37369 

.35675 

. 33998 

. 32354 

.30763 

. 27793 

.25182 

.22979 

. 21188 

.19777 

.17569 

.16581 

.16128 

.16270 

. 47446 

.46041 

.44571 

.43046 

.41473 

. 39864 

. 38232 

.36591 

. 34957 

.33347 

. 31775 

.28806 

. 26147 

.23859 

.21961 

. 20438 

. 17986 

.16847 

.16295 

. 16450 

.47823 

.46474 

. 45064 

.43600 

.42090 

.40542 

. 38968 

.37381 

. 35794 

.34222 

.32678 

. 29733 

.27055 

. 24712 

.22734 

. 21119 

.18451 

.17168 

.16521 

.16694 

.48136 

. 46836 

.45478 

. 44069 

. 42614 

Y 

0. 4048 7 
24 
3 
8 
5 

. 395 

.3840 

.3713 

. 3574 

. 342 

.310 . 
44 
23 
9 

06 
8 

.2767 

.244 

. 2134 

. 1859 

. 1321 

.0971 

6 
5 
5 
6 
5 

.0612 

.0460 

.4364 

. 4358 

. 4340 

o 
2 
1 
4 
9 
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.4199 8 
8 
o 
o 
9 

.4121 
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. 3795 

. 366 

. 336 
04 
02 
o 

00 
5 

.3037 

.271 

.2395 

. 2105 

.1517 

. 1122 

. 0705 

. 0527 

. 4421 

.442 

1 
8 
o 
8 
8 
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63 
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.4401 
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. 4184 
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TAB LE 2. Luminous internaltmnsmillances in percent, 100 T i .A , and chromaticity coordinates, x,y, of single glasses and two-part 
combinations oj ideal Lovibond glasses illuminated by e IE Sow'ce A- Continued 

R Y B 'Ti,A X Y R Y B 

---- --- -----
0 6 5 36.492 0.41 122 O. '1509·1 0 15 5 
0 6 6 30.595 .39600 .44740 0 15 6 
0 6 7 25.735 .38067 .44244 0 15 7 
0 6 8 21. 719 .36527 .43602 0 15 8 
0 6 9 18.390 .34995 .42 13 0 15 9 

0 6 10 15.623 .334 5 .41 2 0 15 10 
0 6 12 11.387 .30580 .39627 0 15 12 
0 6 14 8.4099 .27906 .36943 0 15 14 
0 6 16 6.2941 .25532 .33975 0 15 16 
0 6 18 4.7738 .23497 .30887 0 15 18 

0 6 20 3.6698 .21810 .27827 0 15 20 
0 6 25 2.0182 .18956 .20999 0 15 25 
0 6 30 1. 2087 .17541 .15883 0 15 30 
0 6 40 0.54946 .16805 . 10054 0 15 40 
0 6 50 .31899 .17004 .07465 0 15 50 

0 8 0 90.301 .48625 .45647 0 20 0 
0 8 1 74.452 .47404 .45964 0 20 1 
0 8 2 61. 580 .46132 .46211 0 20 2 
0 8 3 51.097 .44813 .46377 0 20 3 
0 8 4 42.534 .43453 .46447 0 20 4 

0 8 5 35.521 .42058 .46411 0 20 5 
0 8 6 29.759 .40635 .46258 0 20 6 
0 8 7 25.012 . 39194 .45977 0 20 7 
0 8 8 21. 090 .37744 . 45562 0 20 8 
0 8 9 17.839 .36294 .45010 0 20 9 

0 ~ 10 15.138 .34857 . 44318 0 20 10 
0 12 11. 006 .32060 .42529 0 20 12 
0 8 14 8.1033 .29437 .40257 0 20 14 
0 8 16 6.0428 .27056 .37609 0 20 16 
0 8 18 4.5641 .24965 .34721 0 20 18 

0 8 20 3.4920 .23186 .31739 0 20 20 
0 8 25 1.8931 .20052 .24665 0 20 25 
0 8 30 1.1146 . 18410 . 18993 0 20 30 
0 8 40 0. 48880 .17537 . 12158 0 20 40 
0 8 50 .27566 .17814 .09030 0 20 50 

0 10 0 88.141 .48986 .46076 0 30 0 
0 10 1 72.650 .47827 . 46472 0 30 1 
0 10 2 60.069 .46622 .46812 0 30 2 
0 10 3 49.823 .45376 .47083 0 30 3 
0 10 4 41. 454 .44092 .47276 0 30 4 

0 10 5 34.600 .42777 .47377 0 30 5 
0 10 6 28.971 . 41436 .47375 0 30 6 
0 10 7 24.333 .40077 . 47262 0 30 7 
0 10 8 20.501 .38707 . 47027 0 30 8 
0 10 9 17.327 .37335 .46666 0 30 9 

0 10 10 14.690 .35970 .46173 0 30 10 
0 10 12 10.656 .33297 .44793 0 30 12 
0 10 14 7.8256 . 30760 .42912 0 30 14 
0 10 16 5.8178 .28421 .40603 0 30 16 
0 10 18 4.3786 . 26331 .37974 0 30 18 

0 10 20 3.3365 .24518 .35153 0 30 20 
0 10 25 1.7869 .21220 .28072 0 30 25 
0 10 30 1.0368 .19427 .22018 0 30 30 
0 10 40 0.44075 .18467 .14299 0 30 40 
0 10 50 .24245 .1 71 .10652 0 30 50 

0 15 0 83.068 .49568 .46773 0 40 0 
0 15 1 68.430 .48517 .47289 0 40 1 
0 15 2 56.542 .47430 . 47771 0 40 2 
0 15 3 46.861 .46313 .48208 0 40 3 
0 15 4 38.955 .45167 .48592 0 40 4 

3. Relation Between the Ideal and Actual 
Lovibond Scales 

The ideal Lovibond system specified by calculation 
from the spectral internal tran mittances of the ideal 
unit glasses given in table 1 necessarily yields per­
fectly smooth loci of constant numb ers of red, yellow, 

'J'i"t X Y R Y B Ti .A X Y 
--- ----- ---

32.480 0. 43998 0.48912 0 40 5 24.314 0.46045 0.51249 
27.163 .42811 .49158 0 40 6 20.277 .45185 .51820 
22.784 .41611 . 49320 0 40 7 16.953 .44333 .52357 
19.168 .40402 .49391 0 40 8 14.210 .43494 .52854 
16.173 .39193 .49361 0 40 9 11. 940 .42670 .53307 

13.685 .37987 .49224 0 40 10 10.057 .41867 . 53710 
9.8850 .35615 . 48608 0 40 12 7. 1861 .40334 .54345 
7. 2220 .33337 . 47526 0 40 14 5.1822 . 38926 .54726 
5.3367 .31200 .45989 0 40 16 3.7709 .37666 .54822 
3.9885 .29245 .44045 0 40 18 2.7684 .36578 .54613 

3.0151 .27504 .41773 0 40 20 2.0505 .35683 .54088 
1. 5762 .24188 .35304 0 40 25 1. 0074 .34397 .51415 
0.88827 .22298 .28919 0 40 30 0.52632 .34588 .47125 
.35472 .21479 . 19o96 0 40 40 .17870 .38863 .36958 
.18580 .22451 .14807 0 40 50 .083866 .45450 .29516 

78.391 .49900 .47198 0 60 0 50.611 .50246 .48625 
64.552 .48918 .47778 0 60 1 41. 656 .49475 .49289 
53.3J3 .47910 .48335 0 60 2 34.373 .48700 .49948 
44.160 .46877 .48862 0 60 3 28.436 .47923 .50598 
36.685 .45824 .49350 0 60 4 23.583 .47150 . 51234 

30.565 .44755 .49791 0 60 5 19.606 . 46384 .51853 
25.539 .43673 .50175 0 60 6 16.340 .45628 .52450 
21. 400 .42585 . 50496 0 60 7 13.650 .44888 .53020 
17.983 .41494 .50744 0 60 8 11. 429 .44167 .53558 
15. 15,1 .40405 .50912 0 60 9 9.5912 .43468 .54061 

12. 806 .39323 .50993 0 60 10 8. 0667 .42796 .54525 
9.2199 .37202 .50869 0 60 12 5.7430 .41544 .55317 
6.7101 . 3516~ .50337 0 60 14 4.1228 .40438 .55906 
'1. 9360 .33259 .49383 0 60 16 2.9835 .39502 .56266 
3.6697 .31507 .48021 0 60 18 2.1762 .38758 .56374 

2.7575 .299'10 .46289 0 60 20 1. 5998 .38229 .56213 
1. 4156 .26940 .40778 0 60 25 O. 76789 .37974 . 54556 
0.78034 .25286 .34633 0 60 30 .38974 .39423 .5!J 46 
.29717 .25100 .24487 0 60 40 .12440 .46852 .41232 
. 15024 .27000 .18822 0 60 50 .056520 .55951 .32823 

70. 012 .50219 .47724 0 100 0 33.551 .49699 .49557 
57.626 . '19326 . 48362 0 100 1 27.646 .49004 .50198 
47.565 .48415 .48988 0 100 2 22.835 .48313 .50832 
39.371 .47489 .49598 0 100 3 18.905 .47629 .51456 
32.679 .46553 .50183 0 100 <1 15.688 . 46955 .52067 

27.199 .45610 . 507~~ 0 100 5 13.047 . '16296 .52661 
22.699 .44665 .51257 0 100 6 10.875 .45654 .53233 
18.995 .43722 .51732 0 100 

~ 
9.0835 . 45033 .53781 

15.937 . 42786 .52157 0 100 7.6028 .44436 .54302 
13.407 .41859 .52525 0 100 9 6.3762 .43867 .54792 

11.307 .40947 .5283 1 0 100 10 5.3579 .43329 .55248 
8.1037 .39183 .53233 0 100 12 3.8046 .42355 .56046 
5.8656 .37523 .53323 0 100 14 2.7210 .41538 .56674 
4.2869 .35996 .53074 0 100 16 1. 9594 .40896 .57112 
3. 1634 .34626 .52470 0 100 18 1. 4204 .40453 .57340 

2.3568 .33434 .51513 0 100 20 1.0365 .40228 .57338 
1.1789 .31341 .47732 0 100 25 0.48572 .40768 .5620·1 
0.62958 .30599 .42585 0 100 30 .23889 .43124 .53295 
.22400 .32575 .32159 0 100 40 .0709'J3 .52792 .43224 
. 10811 .36914 .25394 0 100 50 .030968 .63H2 .33697 

62.705 .50321 .48078 
51. 603 .49482 .48736 
42.582 .48631 .49388 
35.233 .47772 .50027 
29.230 .46908 . 50649 

or blue units (see figs. 2- 6) on the chromaticity dia­
gram, and also necessarily meets perfectly the addi­
tivity condition that a glass designated R on the 
ideal Lovibond red scale have the same chromaticiLy 
for the specified source as the light from that source 
after transmission through R ideal Lovibond red 
unit glasses in succession. The actual Lovibond 
scales ident ify the glasses issued by Tintometer Ltd. 
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by the numbers, NT) Ny, N b , engraved on the red, 
yellow, and blue glasses, respectively. These num­
bers are assigned to the glasses by visual comparison 
with the master standards of the Lovibond system, 
and, in general, the glasses to which they are as­
signed deviate slightly from the spectral character­
istics of the ideal Lovibond glasses given in table 1. 
This deviation arises from the fact that slight varia­
tions in the spectral characteristics of the glasses 
have to be tolerated to permit Lovibond glasses to 
be distributed at prices making feasible their applica­
tion to the practical problems of color grading. As 
a result of these deviations, a plot of the spectro­
photometrically determined chromaticity points for 
either the red, the yellow, or the blue series does not 
yield a perfectly smooth locus. Furthermore, as a 
result of errors in the visual grading, the spacing of 
points along the locus is irregular. If the portion 
of the glass measured spectrophotometrically is 
different from that graded visually rather large ir­
regularities may result [5]. However, this error due 
to portion measured which is introduced when 
grading glasses visually refers to glasses purchased in 
1912 which are 2 in. x % in. in size. For the past 
10 years rectangles % in. x % in. in size only have 
been supplied by the maker and deviations between 
visual and spectrophotometric measurements due to 
portion of glass should be eliminated. The manu­
facturing tolerances adopted are such that deviations 
between the ideal (R,Y,B) notation and the nominal 
(Nr,Ny,Nb ) are undetectable, or nearly so, in a 
viewing field sub tending 2° or less at the eye of the 
observer. 

4 . Uses of the Ideal Lovibond Scales 

By means of the relation shown in table 2 b etween 
the elE x- and y-scales and the ideal Lovibond 
R-, Y- and B-scales for elE source A, it is possible 
to obtain a close estimate of th e nominal N r-, N y-, 

N b-values of the two-part combination of Lovibond 
glasses required to change the chromaticity of 
incandescent-lamp light to any chromaticity (x,y) 
within the Lovibond gamut. To facilitate such 
determinations, the loci of chromaticity points 
corresponding to two-part combinations have been 
plotted on the elE chromaticity diagram. Each 
locus corresponds to variations of one of R, Y, or B, 
with one of the other two held constant. Figure 1 
shows a few of these loci to a small scale, and figures 
2 to 6 show more of the loci for five sections of the 
chromaticity gamut shown completely in figure 1. 

These chromaticity networks would appear also to 
be useful to assign regrade numerals to Lovibond 
glasses on the ideal Lovibond system which would be 
more precise than the nominal Lovibond grades. If 
the chromaticity point of the glass to be regraded 
falls precisely on the corresponding single-glftss locus, 
a one-number regrade value may be assigned by one­
dimensional interpolation; for example, a nominal 
16.0 Lovibond red glass (NT = 16.0) might byspectro­
photometric measurement be found to correspond to 
the chromaticity point for R = 15.8, and might there-

fore be regraded as 15.8 on the ideal Lovibond l'I~d 
scale. This regrade could be taken as valid in com­
binations with other Lovibond glasses of whatever 
color (red, yellow, blue) or number, because. the 
agreement of the spectrophotometrically determmed 
chromaticity point with the single-glass locus cor­
roborates the correctness of the spectral character of 
the glass. If, on the other hand, the spectrophoto­
metrically determined chromaticity point fails to fall 
precisely on the corresponding single-glass locus, the 
regrade would have to consist of two numerals found 
by two-dimensional interpolation on the chroma­
ticity network (figs. 2 to 6). For example , a nomi­
nally 16.0 Lovibond red glass (N r= 16.0) might be 
regraded as R = 16.0, Y = O.lO. This two-numeral 
regrade is appro)''lmately valid in combinations of 
this glass with other single Lovibond glasses of any 
color (red, yellow, or blue). The failure of this two­
numeral regrade to apply strictly arises from the 
fact that the off-locus glass must depart somewhat 
(perhaps within manufacturing tolerances) from the 
intended spectral character, and also may, and almost 
certainly will, depart from the spectral charftcter 
implied by the two-numeral regrade. This failure 
constitutes a rcstriction on this use of the chroma­
ticity network of the ideal Lovibond system (figs. 2 
to 6) until such time as improvements in glass-making 
techniques mftke possible the provision by the 
Tintometer eomp:my of Lovibond glasses con­
forming to the ideal. A practicftl restriction on this 
use is that the cost of determining the chromaticity 
coordinates (x, y) accurately by spectrophotometric 
measurements is likely to be several times the cost 
of the Lovibond ghtss itself. 

5. Summary 

The basic definitions of the ideal Lovibond color 
scales are given; see table 1. These definitions per­
mit, for any defined source, the correlation of the 
ideal Lovibond color scales with the internationally 
r ecognized e lE coordinate system for colorimetry. 
Such correlations are available from Tintometer Ltd. 
in the form of large scale graphs [4 ,6] for e rE sources 
Band 0, and are supplied in the present paper for 
e lE source A; see table 2 and figures 1 to 6. 
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NI XTURE OIAGRAN ACCORDING TO THE 
1931 C.1. E. STANDARD OBSERVER AND COORDI NATE SYSm 
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FIGURE 1. Chromaticity gamut oj the ideal Lovibond color system showing the relation between the :1;- and y-scales and the ideal 
Lovibond R-, Y-, and B-scales jor Cl E Source A. 
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FIGU RE 2. Enlarged graph of section I of figure 1. 
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F IGURE 3. Enlarged graph of section II of figure 1. 
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FIGUlm 4. Enlarged graph of section I II of fi gure 1. 
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FIGU RE 5. Enlarged graph of section IV of figure 1. 
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FIGURE 6. Enlarged graph of section V of figure 1. 
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