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Synopsis : A method is presented for the direct determination of Co-
efficients of Utilization applying to installations of all ordinary types of
lighting units in rooms of varied proportions and different ceiling and wall
colors. As a basis for the method, Coefficient of Utilization data are
tabulated from a series of several hundred illumination tests made in an
experimental room with reflectors having three fundamental forms of
light distribution. Illustrating the application of the data presented, typi-
cal Coefficient of Utilization Tables, as determined for a number of re-
flector types in common use, are included.

The variation in the percentage of light reaching the plane of
illumination for three general types of lighting units, as found
from an extended series of illumination tests in an experimental
room whose size, ceiling height, outlet arrangement and interior
color could be changed over a wide range, was reported by the
authors before the Society in 1915.1 From these data and the
results of other subsequent similar tests, coefficient of utilization
tables for candlepower distribution curves of three component
types, called indirect, horizontal and direct, have been computed
and are shown in Table 5 of this paper. The indirect component
curve is similar in shape to that given by a standard type of totally
indirect fixture. The direct component curve corresponds to the

" curve of an opaque direct reflector with a medium cut-off. The
horizontal is a circular curve with the maximum candlepower at
90°; a distribution similar to that given by a standard vacuum
tungsten lamp. Values are listed applying to rooms having ceil-

" ing and wall reflection factors from o per cent. to 80 per cent.,

and for varying proportions of room width to height from o.5

to 5.0.

* Paper prepared for presentation before the Thirteenth Annual Convention of the
Illuminating Engineering Society, Oct. 20 to 23, 1919, Chicago, II1.

1 Illumination Efficiencies as Determined in an Experimental Room, I. E. S. TRANS-
ACTIONS, Vol. XI, p. 67.



98 TRANSACTIONS I E. S. VOL. XV, NO. 2, MAR. 20, 1920

The plan of the Three-Curve Calculation Method for the deter-
mination of coefficients of utilization of all ordinary interior fix-
tures, as presented in this paper, consists simply in separating
the curve of the test reflector into the three component curves;
then the proportion of useful light flux is computed separately for
the lumens in the indirect, horizontal and direct component curves
by reference to the tables of coefficients of utilization for these
component curves. This division of the test candlepower curve
into the three components is shown graphically by the dotted
candlepower curves in Fig. 1.
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Fig. 1.—-Separation of Test Candlepower Distribution Curve into Three Component Crrves

The size of the horizontal component is determined by making
its go°® angle candlepower equal to the candlepower at the go°
angle of the test distribution curve, which for the test curve of
the light opal semi-indirect bowl in Fig. 1 is 105 candlepower.

“The total lumens represented by a circular curve, such as the hori-
- zontal component, equals very closely 10 times go° candlepower,?
or in this case, 10 x 105 = 1050, (lumens horizontal component).

2 Mathematically, the total lumens in a symmetrical circular curve with the max-
imum at the horizontal or 9o°® axis = »? X (maximum candlepower), or 9.87 X 9o® candle-

power. Hence, for simplicity in determining the lumens to be placed in the horizontal
component, 1o x go® candlepower may be used with negligible error.
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Subtracting the candlepower values of the horizontal com-
ponent curve, indirect and direct components remain as shown by
the dotted curves. The actual number of lumens represented in
the indirect component is found by subtracting the lumens of the
horizontal component in the 9go°-180° zone from .the total
90°-180° lumens for the test curve; in this instance,

1050
1622 - S
2

== 1097 (lumens indirect component).

Similarly, the direct component is found by subtracting the
lumens of the horizontal component in the 0°-9o° zone from
the test curve total for this zone, or

907 - 1_(;5_0_: 382 (lumens direct component).

The lumens in the three component curves whose algebraic sum
equals the original test curve are then:

Indirect vvviviiiiinniii ittt eeaaan 1097
Horizontal .......iiiiiiiriiiiiiiaiiirenercnoannas 1050
Direct .ottt e e i e 382

03 Y 2529

Suppose the ceiling has a 60 per cent. reflection factor, the walls
40 per cent. and the room dimensions such that the room ratio is
1.25, then by finding the coefficient of utilization values for the
component curves in Table 5 applying under these conditions, and
multiplying the lumens in each component curve by the respective
coefficient, the useful lumens are found to be:

Indirect .oovveiineiininniniiinnaens 1097 X .25 = 274
Horizontal .........ccoiiiiiiianan. 1050 x .30 = 31§
Direct covivniiiniiiiiiiiii i 382 x .65 = 248

Total useful lumens .......coieveiininneinnnnnn 837

But reference to the data on the candlepower distribution curve
sheet shows that the clear lamp used in making the test emitted
3,000 lumens,® hence the coefficient of utilization of the lighting
system under the assumed conditions of the installation is:

3 Where the output efficiency of the reflector instead of the lumen output of the test
lamp is shown on the test curve sheet, the coefficient of utilization may be found from
the useful lumens by : Coefficient of utilization = useful lumens X reflector output effi-
ciency divided by total lumens (0°-180°) of test curve.
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Useful lumens _ 837

Lumens clear lamp 3000

Obviously, in case the candlepower at go° is zero the horizontal

component will have a zero value, and the lumen quantities for

the direct and indirect components will be the same respectively as
the 0°-90° and go°-180° lumen values of the test curve.

= 0.279.

In some instances the subtraction of the horizontal component
will leave a negative direct or indirect component, as in the dis-
tribution curve of the diffusing globe with reflector shown in Fig.
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Fig. 2.—Test Candlepower Distribution Curve Showing Negative Indirect
Component Curve.

2. In these instances the calculation is carried through precisely
as before, except that the useful lumens for the negative com-
ponents are added algebraically, that is, subtracted in obtaining
the sum of useful lumens for the three components. Thus, a
calculation of the coefficient of utilization for the reflector curve
of Fig. 2 under the sathe installation conditions as those assumed
in the previous example is as follows:

The horizontal component is 10 X 130 = 1300 lumens.

Then the indirect is 175 - L@éﬁ = -475 (negative).
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= III2.

And the direct is 1762 - 13200

Calculating the useful lumens for the component curves as in the
previous example,

Indirect ................. —475 x .25 = ~119 (negative)
Horizontal .............. 1300 X .30 = 300
Direct ..., 1112 x 65 = 723
Total useful lumens ................ 994
994

Coeflicient of utilization = = 0.331.
3000

Classification of Direct Component Curves—The shapes of the
direct and indirect component curves remaining after the sub-
traction of the horizontal curve are subject to variation, depend-
ing upon the distribution of light flux in the original test
curves. ‘'This difference in curve shape is of less importance
in the case of the indirect component since for reflector
systems of semi-indirect and indirect types in which the indirect
component represents a large part of the flux, the hanging height
of the reflectors is commonly adjusted so as to secure a fairly
even distribution of light on the ceiling with but little direct light
against the side walls, and under this condition the proportion of
useful flux is not.greatly affected.

For the direct component it is obvious that a broad or narrow
shape of distribution curve may influence the proportion of use-
ful light flux to a very considerable extent. Especially in the
case of small rooms with dark walls a fairly broad direct com-
ponent curve may have a coefficient of utilization several per cent.
lower than that which applies to a medium curve; and similarly,
a rather narrow curve may have a coefficient of utilization several
per cent. higher than the value for a medium curve.

In order to provide for a more precise calculation of the co-
efficient for these exceptional curves, broad and narrow classes of
direct component curves were established from an analysis of a
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large number of reflector distribution curves. The typical* curves
chosen for the broad and narrow classes, are shown on the left
hand side of Fig. 3 above and below the medium curve. Co-
efficient of utilization values computed for these broad and nar-
row classes in comparison with the medium curve used in the
test series, are shown in light face type in Table 5. The first or
lesser light face value in each column applies to the broad, and
the last and higher light face figure to the narrow direct com-
ponent class. The distribution curves shown on the right hand
side of Fig. 3 are pointed shapes, all three of which at first glance
might appear to fall in the narrow class, but which are better
placed in the classes as shown. This classification of the direct
component curves into broad, medium and narrow will be found
to apply to practically all common types except distribution curves
with the light flux concentrated in very narrow zones, as in the
case of special units of projector types.

Actual experience indicates that the coefficient of utilization
values for the medium direct component, shown in bold face type
in Table 5, may be applied, in the computations for the large
majority of practical installations, without serious error; for
example, a comparison of the direct component of the test curve
in Fig. 1, with the typical curves of Fig. 3, shows that it really
falls in the narrow class, though the medium direct component
coefficient value was used in working out the example. Referring
to Table 5, a coefficient of .69 is found to apply to the narrow
direct component under the room conditions assumed, instead of
65, the value for the medium curve. Recalculating the useful
lumens for the direct component in Fig. 1 gives a result of

4 The classification of the direct component curves as broad, medium and narrow is
an arbitrary one based on the percentage of flux in the 0°-40° zone, considering the 0°-go®
flux as 100 per cent. The flux in the 0°-40° zone is practically the amount that becomes
useful in a black-walled room with a single outlet where the width of the room is 1.3
times the height of the lamp above the reference plane.

For the typical component curve classes selected, the

Broad =35% -40%

m in o° - 40° .
lumensin 40° zone are Medium = 40% - 45%

lumens in o° - go°® zone
Narrow =45% -50%

Hence, although it is usuélly evident from inspection whether the direct component is
broad, medium, or narrow, the classification may be determined by calculation from the

following equation :
_ (Total lumens in o° - 40° zone—o0.65 (cp @ 9o°)

) " (Total Tumens in o° - go°® zone—3.0 (Cp @ 90°)

The last terms in the numerator and denominator of this expression are simply the
number of lumens in the o°-40° and the o° - go® zones for the horizontal component
curve, and it is noted that these terms disappear when there is no horizontal component.

Per cent. of flux in 0-40° zone
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Fig. 3.—Types of Candlepower Distribution Curves Falling in Broad, Medium and N :rrow
Direct Component Classes,
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382 X .69 = 264,

and using this in obtaining the sum of useful lumens, the co-
efficient of utilization is determined to be 0.284, a difference of
only 0.005 from the value 0.279 found in the previous calculation.

Room Ratio.—It has been shown that the proportion of light
which reaches the useful plane is the same for rooms of similar
proportions, but that the amount may vary greatly, according to
the width of the room compared with the height of the light
sources. This variation resultant from the difference in room-
proportions is taken account of in Table 5 by showing coefficients
of utilization applying to a series of room ratios ranging from
0.5 to 5.0.5 These room ratios represent approximately the room
width divided by the ceiling height. However, in order to take
account of the wide difference in the proportionate height of the
plane of work above the floor, and the variation of hanging
height for lighting fixtures in high rooms, the following expres-
sions were used in classifying the proportions of the installation,

1. For reflector systems of direct types in which the lighting
unit is the principal source of light, )

+Room width

2 (height from plane of work to lamps).

2. For indirect and semi-indirect systems where the ceiling
becomes the principal source of light, '

Room width

1 1/3. (height from plane of work to ceiling) *

It will be noted that the room ratios found by these different
methods are exactly the same for an ordinary ceiling height of 12
ft., with lamps mounted g ft. from the floor and with a plane of
work 3 ft. from the floor.

Rectangular Rooms—The coefficient of utilization values in
Table 5 apply directly to square rooms. However, the floor areas
in most rooms are rectangular in shape rather than square. Tests
reported in Table 1 were performed to indicate differences in
the coefficients of utilization for rooms of fixed ceiling height but
varied in proportion from a square to a rectangle whose length
is six times its width. Quite commonly, for the purpose of de-

5 The proportions of the rooms in which the tests from which the tables were cal-
culated were varied from a minimum room ratio of 0.8 to a maximum of 4.15, and the
test curves were extrapolated to obtain the values for room ratios outside of this range.

Room ratio =

Room ratio —
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termining the coefficient of utilization for a rectangular room,
the room has been considered as equivalent to a square room
whose side equaled the average of the width and length of the
rectangle. Another plan has been to consider :the coefficient of
utilization for the rectangular room to be the average of the
coefficients applying to two square rooms whose sides were equal
respectively to the long and narrow dimensions of the rectangular
room. A third method, which consists in finding the coefficient
of utilization for a square room of the narrow dimension and
adding to it one-third of the difference between this value and
the coefficient for a square room of the long dimension, is pro-
posed, and according to the comparative values as computed from
the component curve tables shown for the test room conditions in
Table 1, this scheme gives values most closely approximating the
actual test results. In extremely long narrow rooms the other
two methods are likely to give far too high a value for the co-
efficient.

TABLE L

CoMPARATIVE COEFFICIENT OF UTILIZATION VALUES FOR SQUARE AND
RecraNcuLAR RooMms As Founp BY TEST AND
BY CALCULATION METHODS.

Ceiling height 7 ft. Test plane 3 ft. from floor. Lamps mounted 3 ft.
above test plane. OQutlets spaced 4.5 ft. x 4.5 ft. Ceiling
64 per cent. Floor 14 per cent. reflection factor.

Room Dimensions (feet)

wail 4.5X4.5 4.5X9 4.5X13.5 4.5X27.0
Reflector color (1X1)  (1X2) (1X3) (1X6)
Bare lamp Black (4%)..Test ......... 151 198 224 249
(Curve EE . Method A. .. 1353 222 270 376
Fig. 4) Difference . 402 H24 446 127
Method B. .. 1353 21.1 24.9 31.7

Difference . 402 +1.3 -+25 -68

Method C. .. .15.3 192 215 262
Difference . 402 —06 —09 -13
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TABLE 1. (Continued).
Bare lamp White (81%).Test .........

Method A, ..
Difference .

Method B. ..
Difference .

Method C. ..
Difference .

Steel Bowl Black (4%)..Test .........

(Curve AA

Fig. 4). Method A. ..
Difference .

Method B. .

Difference .

Method C. ..

Difference .

Steel Bowl White (81%).Test .........
Method A. ..
Difference .

Method B. ..
Difference .

Method C. ..
Difference .

NO. 2, MAR. 20, 1920

41.1

429
+1.8

42.9
+1.8

429
+1.8

20.0

27.9
—II

279
—II

27.9
—IL.I

433
43.6
+o0.3

43.6
+o0.3

43.6
403

47.5

50.1
+2.6

49.5
“+2.0

47.3
—o0.2

335

35.6
+2.1

339
+o.4

31.8
—1.7

48.2
50.2

+2.0

48.1

—0.1

46.6
—I1.6

49.6

55.1
+5.5

52.3
+2.7

49.2
—0.4

346

308
+52

36.9
+2.3

339
—0.7

49.0
52.5
+3.5

50.0
-+1.0

47.8
—I1.2

SI.2

64.6
+13.4

57.1
+5.9

52.5
+1.3

383

48.6
+10.3

40.9
-+2.6

365
—I1.8

50.2
58.0
+7.8

52.3
“+2.1

49.4
—o0.8

Method A.—Coefficient for rectangular room taken to be the same as for
a square room whose side is the average of the dimen-
sions of the rectangular room.

Method B.—Coefficient for rectangular room taken as the average of
the coefficients for square rooms of the long and narrow

dimensions respectively.

Method C.—Coefficient for rectangular room taken as coefficient for
square room of narrow dimension plus one-third of
difference between this value and the coefficient for a
square room of the long dimension,
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Ceiling and Wall Reflection Factors.—The increase in the co-
cefficient due to light-colored ceilings, as shown in Table 5, is of
course widely different, depending upon the percentage of light
which reaches the ceiling directly from the lighting units; the
increment is, however, directly proportional to the ceiling reflec-
tion factor. On the other hand, the increment in the coefficient
due to the effect of light walls, is not proportional to the change
in wall reflection factor, but is much greater, for instance, in
going from 60 to 8o per cent. than from o to 20 per cent. This
results from the fact that much of the light striking the walls
must undergo multiple reflection before reaching the reference
plane, as was described in detail in tHe preliminary report of these
tests. 'This phenomenon largely accounts for the rather common
opinion that light walls do not have an important effect in in-
creasing the amount of illumination, especially since even a good
light-colored paint which would give a reflection factor of 70 per
cent. on a uniform surface such as the ceiling, might only result
in an average reflection factor for the walls of 50 per cent. or less,
when the areas included by the windows, doors, dark-colored
pictures, etc., in small rooms, and the light interference from
supporting columns in larger rooms are taken into consideration.

Sample charts showing the percentage reflection factor for
different colors of paints and papers are of a considerable assis-
tance in the accurate determination of the proper coefficient, in
avoiding the possibility of a wrong estimate of the reflection
factors. In the many instances where there is a choice of suitable
finishes of rather similar appearance, such color charts are of
decided advantage in planning an installation of the highest effi-
ciency consistent with the color tones desired.

Effect of Floor Reflection.—The tests from which the tables of
coefficients of utilization for the component curves were com-
puted, were performed in rooms having oak floors whose reflec-
tion factor was approximately 14 per cent. This is of the order
of the prevailing reflection factor of floors in most interiors. It
has been found that even where there is a light-colored floor its
effect in increasing the coefficient of utilization is small, and
ordinarily the effect can be neglected when determining the co-
efficient of utilization unless the walls and ceiling are light in color
also. In the latter condition the white floor may increase the
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effective illumination to an important extent in large sized rooms.
Table 2 is included, showing the results of illumination tests with
white floors in a small and also a medium sized room with differ-
ent wall and ceiling reflection factors.

TABLE 11

Factors For TAKING ACCOUNT oF EFrECT OF FLOOR REFLECTION ON
COEFFICIENT OF UTILIZATION.

(Calculated from Coefficient of Utilization tests in small and medium
sized rooms, with varied floor reflection factor.)

Reflection factors Floor reflection factor
————s—————— Room width <
Ceiling Walls Ceiling height ogq 14 %% 40% 80%

0% 0% 1.0 1.00 1.00 1.00 1.00
2.0 1.00 1.00 1.00 1.00

40% 1.0 1.cOo 1.00 1.00 1.00

2.0 1.00 1.00 1.0I 1.02

8% - 1.0 1.00 - 1.00 1.00 1.01

2.0 0.99 1.00 1.02 1.04

40% 0% 1.0 1.00 1.00 1.00 1.01
2.0 0.99 1.00 1.02 1.04

40% 1.0 1.00 1.00 1.01 1.03

2.0 0.99 1.00 1.03 1.07

80% 1.0 0.98 1.00 1.03 1.08

2.0 0.97 1.00 1.05 1.13

80% 0% 1.0 1.00 1.00 1.0I 1.02
2.0 0.09 1.00 1.03 1.08

40% 1.0 0.99 1.00 1.02 1.05

2.0 0.98 1.00 1.05 1.12

80% 1.0 0.97 1.00 1.06 115

2.0 0.95 1.00 1.09 1.22

Arrangement of Lighting Units—The coefficient of utilization
values for the component curves in Table 5 are based on test in-
stallations where the ratio of the distance between lamps to the
mounting height above the plane of work, is from 1.5 to 2.0, the

¢ The coefficient of utilization values for component curves, Table 5, are based on
tests in rooms with 14 per cent. floor reflection factor.
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maximum order of spacing ratio that has been found to give
reasonably uniform illumination for interior lighting units under
the conditions obtaining in the usual installation. From the re-
sults of a number of illumination tests by different investigators,
including those that were made by the authors in the experimental
room, it is evident that a greater average illumination of the
order of 10 per cent. to 15 per cent. is possible when using a
center-of-room arrangement of lamps in comparison with a dis-
tributed system of outlets. However, even though higher co-
efficients of utilization would apply to the center-or-room arrange-
ment of outlets and to installation spacing ratios exceeding the
values above, the apparent gain is usually more than counter-
balanced by the need for an increased average illumination in
order to bring the minimum intensity to the same value as with
lamp spacings which give greater uniformity.

Photometer Test Plate—The coefficient of utilization values in
the table for component curves were all obtained with a Weber
photometer using a standard transmitting test plate. Test plates
of this type are known to give a result several per cent. lower
than the true value, as a result of the imperfect diffusion of the
glass. Most photometers in common use for illumination work
have this standard type of test plate and hence installations de-
signed by this method would show comparable test results with
such illuminometers. Subsequent to the performance of most of
the tests it became possible to secure a photometer test plate de-
signed to compensate for this error, such as was described before
the Society jn 1915.7 Using this test plate, a number of tests
with different types of reflectors in a room 13% ft. by 27 ft,
height 9 ft., were repeated under different conditions as to wall
colors. With the compensated test plate the average increase in
illumination for different forms of light distribution and wall

“colors was 4.0 per cent. The difference ranged from 2 per cent.
to 7 per cent., and, as might be expected, the larger occurred
where there were white walls and reflector types giving high can-
dlepowers at angles near the horizontal.

Accuracy of Three-Curve Calculation Method.—As an indica-
tion of the order of accuracy to be expected in the calculation of
coefficients of utilization by the three-curve method, data are

7 Sharp and Little, I. E. S, TRANSACTIONS, Vol. X, page 727.
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shown in Table 3 giving the actual coefficients found by illumina-
tion tests in comparison with the values found by the three-curve
calculation method for eight reflector type distribution curves -
illustrated in Fig. 4.

TABLE II1L.

Comparison of coefficients of utilization as obtained by illumin-
ation tests and by three curve calculation method.
Room A.—13.5 ft. x 13.5 ft., ceiling 14 ft. Test plane 3 ft. from
floor. One unit mounted 814 ft. above test plane.
Room C.—13.5 ft. x 27 ft., ceiling 9 ft. Test plane 3 ft. from floor.
Eight units spaced 4.5 ft. x 4.5 ft. and mounted
4% ft. above test plane.

Room A Room C

Ceiling 64% 33% 64%
Walls 42% 4% 42% 81% 4% 42% 81 g%
Reflector  Test 34.5 435 485 524 450 50.0 50.4
AA Calc. 354 435 467 528 436 480 549
Diff. <09 00 —1.8 404 —14 —20 —I3
Reflector  Test 386 Not Tested 49.4 562 656
BB Calc,. 400 —— — —— 494 554 648
bDiff. +14 — — — o0 -—08 —08

Reflector  Test 347 427 497 500 457 546 678
CcC Cale. 358 423 478 583 448 528 653
Diff. 411 -—o04 —19 —16 —09 —I18 —235

Reflector  Test 20.7 358 426 516 387 478 500
DD Calc. 315 36.1 409 498 389 460 3569
Diff. 418 4403 —1.7 —1.8 +o02 —I18 —2I

Bare Lamp Test 25.3 27.3 365 483 326 448 597
EE Cale. 251 274 347 478 323 428 597
Diff,. 02 401 —1.8 —0.5 —03 —20 0.

Reflector Test 258 271 330 392 352 436 528
FF Cale. 278 264 302 368 34.5 406 502
Diff. 420 —0.7 —28 —24 —07 —30 —26

Reflector  Test 17.2 151 177 223 245 290 382

GG Calc. 182 13.9 167 215 235 287 365
Diff. +10 -~—12 —10 —08 —10 —03 —IL7

Reflector  Test 16.7 121 149 180 =227 288 357
HH Cale. 168 114 138 180 220 270 345
Diff. 401 —07 —I.1I 0. —0.7 —18 —1.2
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Fig. ».ann&mcos.ﬁ. Distribution Curves of Lighting Units in Table III.
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These tests were performed using the same experimental room
apparatus that was developed for the basic tests. The reflector
systems tested were chosen as having light distributions fairly
representative of the various types characteristic for interior
lighting equipments, and the differences found in these tests are
hardly greater than the individual test variations that might be
expected to occur in using illuminometers.

However, as previously mentioned, it is not to be expected that-

the method presented will give accurate results for installations
of equipment giving light concentrated in extremely narrow
zones, as for example refractor or projector units, and in the
case of installations departing widely from the usual conditions
of spacing, hanging height, etc.

TABLES OF COEFFICIENT OF UTILIZATION VALUE
FOR DIFFERENT REFLECTOR SYSTEMS.

Illustrating a practical application of the three-curve method,
Tables 4 and 4b list coefficients of utilization calculated for twenty
reflector systems assuming the distribution curves as shown. In
using coefficient of utilization values from such tables in the
familiar formula for determining the lamp size necessary in
designing an installation,

lumens per lamp
_ footcandles X depreciation factor X area in square feet
- number of lamps X coefficient of utilization

An allowance of from 1.20 to 1.30 for the depreciation factor to
take care of the loss in footcandle intensity from lamp aging,
dust collection and depreciation of reflecting surfaces, is not
believed to be too high for ordinary direct reflectors, and.from
1.30 to even 1.40 is believed to be necessary for equipment having
open inverted bowls or reflectors such as semi-indirect and in-
direct types, depending of course upon the installation and main-
tenance conditions. Even these maximum values are less than
those which tests by different investigators have shown to exist in
some lighting installations which had been in service for a con-
siderable period, and in instances where special attention had not
been given to the maintenance work.

1
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TABLE 4a
Ceiling Light (70%) Medium (50%)  BDask (30%)
Color (Reflecting Value) of} Z7r Tight ] Medum | Dark | Medum ] Dark Dark
(50%) (35%) (20%) (35%) (20%) (20%)

REr";;‘:' Light Output 'Room Ratio Coefficients of Utihization
[T L) ) 46 43 A1 42 40 40
1% St 51 48 50 47 47
2 60 51 54 56 53 53
3 65 62 60 61 59 59
Chear Lamps T o W—75% S 69 67 65 66 65 64
KL o o 187 —0% 1 45 42 A0 41 39 38
1% 52 49 47 48 46 46
2 56 53 51 52 50 50
3 62 60 57 58 56 56
Bowl-Frosted Lamp @ to W-73% S 66 65 63 63 62 62
Q81 % 10 10'—0% 1 40 37 35 37 34 34
1% 47 A4 42 # a2 42
2 51 48 46 48 46 A6
3 56 4 52 53 51 51
Oral Cp o W—s% 5 60 58 57 57 56 55
EXAELER S S0 o 18°—0% 1 38 36 34 35 33 33
1% 45 43 41 42 40 40
2 49 47 45 46 A4 A4
- 3 54 52 50 51 49 49
Grear Lamp W% S 59 57 55 56 54 54
= o 1900 1 37 34 32 33 31 T3
1% 43 40 38 39 37 37
2 46 44 42 43 Al 41
3 51 49 41 48 46 46
Bowl Frosted Lamp & 10 90° —60% S 55 53 52 52 51 S0
TP W 30 1 33 31 30 31 29 29
1% 39 37 35 36 34 34
é 2 A3 4 39 40 38 38
3 47 45 A3 A4 42 42
Silver Cap T o V5% 5 50 49 47 A48 47 46
e 90 to 150 —10% i 36 31 28 30 28 21
1% 44 39 36 37 35 35
2 50 46 42 k) 41 41
3 56 53 48 51 47 47
Clear Lamp O 1o UM% 5 62 59 54 57 53 53
AT o 9 10 lar—1% 1 38 36 3 35 33 33
1% 44 42 40 4l 39 39
2 49 47 45 46 4“4 A4
3 54 52 50 51 49 49
Shiekding Band ¥ to N°-85% 5 58 56 55 55 54 S3
s sy 9" o 137 —0% 1 44 41 39 41 39 38
1% 50 . 47 45 47 45 44
% 2 2 55 52 50 52 50 49
s% 3 59 57 55 56 54 54
Clear Lamp 0 to XP—63% 5 63 61 59 59 58 58
9 1o 10°—18% 1 46 42 39 40 37 36
1% 54 50 47 48 45 44
2 160 56 53 St St 50
3 67 2l 51 61 58 56
amip 0 1o 90°-73% 5 73 70 £7 67 64 £2
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TABLE 4b
Ceiling Light (70%) Medium (50%)  BDark (30%)
Color (Reflectng Value) off o 17 Light | Mcdum | Dark | Medium | Dark Dark
(50%) {35%) (20%) (35%) {20%) (20%)
Rc.:.l;cp:‘" Light Output [Room Ratio Coeificients of Utilization
o o % 10 190°—H% 1 34 31 28 29 26 24
I 41 38 35 35 33 30
- 2 47 4 41 A0 38 35
3 S3 50 47 45 43
Bowh-Frosted Lamp O o X-51% S 59 56 53 S50 48 45
ot fad —20% 1 40 37 34 35 33 32
1% 47 44 41 42 39
2 52 A48 46 46 43 42
. 3 8 55 52 52 49 47
Bowl-Frosted Lamp 0 0°—60% 5 62 60 .58 57 55 52
13 W o 187 —6% 1 3 28 26 28 5
144 37 34 32 33 31 3t
2 2 39 37 38
3 47 + 42 43 41 41
With Reflector o 0—58% s 51 49 A6 48 46 45
anx 190°--35% 1 23 20 17 18 .16 14
1% 30 26 23 21 19
2 35 3t 28 28 25 22
3 A1 37 33 .30 26
Laght 0 w0 0—40% 5 48 4 41 39 36 31
T ERETR 0 1o 18°—20% 1 32 28 26 27 25 23
1% 40 .36 33 34 32
2 45 41 38 39 37 35
3 52 47 A5 A2 40
Drffusing Bowl ¢ w9e W 5 59 S S Sl A8 46
1 C 1 32 28 28 25 2
1% 39 35 33 34 31 .30
2 B 40 38 39 36 35
3 49 A5 43 44 41
Reflcctor and Bowd 10 9°—H% S 50 48 49 AS
o ces 90" 1o 186 —60% 1 27 24 21 20 17 J4
1% .30 27 5 2 18
2 39 35 32 29 26 21
3 45 4] 38 34 31 25
Light Opal 10 0°—25% £ S1 47 4“4 40 37 29
ST % 1o 19°-20% 1 24 21 19 16 14 10
1% 27 24 20 18 13
2 k] 31 28 23 21 15
3 39 36 33 27 25 .18
Denee Opat T o W—10% S 45 42 39 32 .30 21
e auEn e | o o (80°-55% 1 5 22 20 18 17 14
] 30 27 25 22 21 47
2 34 31 29 Py 24 19
3 38 36 34 29 28 2
Ditlusing Ptate Botrom| 0 to X—16% 3 43 41 40 33 32 24
90 o 19°—90% 1 22 19 17 J4 12 07
1% 27 24 2 17 15 09
2 31 28 26 20 18 1
- N 3 33 31 24 22 13
Ciear Lamp ¥ %o W 5 42 .39 37 28 26 .16
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TABLE, V.—CorrriciENTs oF UrinizarioNn For CoMpONENT CANDLEPOWER
CURVES.
Ceiling Reflection Factor 079,

Wall N
Reflection | 0% 10% 20% 30% 40% 599 J 60 70% 809
Factor
'ﬁ:ﬁi’,’ COEFFICIENTS OF UTILIZATION
Ind. 0 0 .0 .0 0 0 0 0 0
0.50 | Hor.] 03 04 05 06 07 9 11 13 16
Dir. |19 24 29{20 25 30{23 27 31J25 29 33|28 32 36|33 36 39]37 40 43|41 44 47)48 50 52
Ind. .0 .0 K .0 .0 .0 .0 .0 .0
0.60 | Hor.] 06 07 08 09 10 12 14 17 20
Dir. {28 33 33{20 34 39]32.36 40}34 38 42|37 41 45}41 44 47[45 48 51]49 52 55]56 58 60
Ind. .0 .0 .0 .0 .0 .0 .0 K} .0
0.70 | Hor.| 08 09 10 11 13 15 17 20 23
Dir. {35 40 45|36 41 46]39 43 47]41 45 490)44 48 52)48 51 54]s2 55 5856 59 62|62 64 66
ind. .0 .0 .0 .0 .0 .0 .0 .0 .0
050 | Hor.] 09 10 11 12 14 16 19 22 L 25
Dir. |41 46 51}42 47 52[44 48 52}46 50 54[48 52 56|52 55 58f55 58 61}59 62 65f65 67 69
Ind. .0 0 .0 .0 .0 .0 .0 .0 .0
0.90 § Hor.] 10 11 12 13 15 17 29 23 26
Dir. {45 50 55|46 51 56|48 52 56|49 53 57|51 55 59|54 57 60{57 60 63|61 64 67|67 69 71
Ind. .0 0 .0 .0 .0 .0 .0 .0 .0
1.00 § Hor. 11 12 13 14 16 18 21 24 27
Dir. {48 53 58]49 54 5951 55 59|52 56 6053 57 61)56 59 62]59 62 65§62 65 68|68 70 72
Ind. .0 -0 -0 .0 .0 .0 -0 -0 0 ¢
1.10 § Hor. 12 13 14 15 17 19 22 25 28
Dir. [50 55 60)51 56 61|53 57 61]54 58 62}55 59 63|58 61 64]60 63 66|63 66 69|69 71 73
Ind. .0 .0 .0 .0 .0 .0 .0 .0 .0
1.25 | Hor. 13 14 15 16 18 20 23 26 29
Dir. {53 58 63]54 59 64]56 60 64]57 61 65|58 62 6661 64 67|63 66 6966 69 72|71 73 75
Ind. K} .0 .0 .0 .0 .0 .0 .0 .0
1.50 { Hor. 15 16 17 18 20 22 25 28 31
Dir. |57 62 67]58 63 67}60 64 68]61 65 69|52 66 69165 68 71]67 70 73{70 73 76{74 76 78
Ind. .0 .0 .0 .0 0 .0 .0 .0 .0
1.75 } Hor. 17 18 19 20 22 24 26 29 32
Dir. {61 66 70i62 67 70|64 68 7165 69 7266 70 73|69 72 75|71 74 76|73 76 i8}76 78 80
Ind. .0 .0 .0 .0 .0 .0 .0 .0 .0
2.00 § Hor. 19 20 21 22 24 26 28 30 33
Dir. {54 69 73]65 70 73}67 71 74]58 72 75|69 73 76|71 74 76|73 76 78]75 78 80|78 80 82
Ind. .0 0 .0 .0 .0 .0 .0 .0 .0
2.25 J Hor.| 2t 22 23 24 25 27 29 31 34
Dir. §67 72 75|68 73 76{70 74 77|71 75 78|73 76 78|74 77 79|75 78 80|78 80 82|30 82 83
Ind. .0 0 .0 .0 .0 .0 .0 0 .0
2.50 | Hor. 22 23 J 24 25 26 28 30 32 ] 35
Dir. |70 74 77|71 75 78]72 76 78|74 77 79{75 78 80|76 79 81|78 80 82}79 81 83{31 83 84
Tad. 0 .0 .0 .0 .0 .0 .0 .0 .0
3.00 J Hor.| 25 26 27 28 29 30 3z 34 J 36
pir. |73 77 79]|74 77 19]75 78 80{76 79 81|77 80 82|79 81 ssiso 82 83]81 83 84]83 85 86
Ind.| .0 .0 .0 .0 .0 .0 .0 .0 .0
3.50 § Hor 27 27 28 29 30 31 33 35 37
Dir. |76 79 81}76 79 81|78 80 8279 81 83]30 82 83|31 83 84|32 84 85)34 85 8685 87 88
Ind. .0 0 .0 0 .0 .0 .0 .0 .0
4.00 | Hor.| 29 29 30 30 31 32 34 36 38
pir. |78 81 83]70 81 83}80 52 84Js1 83 84/s2 84 ss‘ss 85 36]s4 86 87]s6 87 8s]s7 88 89
Ind. .0 .0 .0 .0 .0 .0 .0 .0
5.00 § Hor.{ 31 31 32 32 33 34 35 36 38
Dir. §31 83 84181 83 84]82 84 85J33 85 86184 86 87185 86 87|86 87 88§87 88 89138 89 90
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TABLE V.—(Continued.)
Ceiling Reflection Factor 109,

Wall
a
Reflection | 0% 10% | 209 | 30% | 490% | 50% | 60% | 70% | so%
Factor
5":;‘: COEFFICIENTS OF UTILIZATION
A
Tod. | 01 o1 oz 02 02 02 03 04 KT
9.50 | Hor.| o4 05 06 07 08 10 12 15 19
Dir. J19 24 20{21 26 3124 28 32|26 30 34[29 23 37|34 37 40)38 41 44[42 45 4840 51 53
Ind. | .02 .02 .02 .03 .03 .03 .04 .04 .04
0.60 § Hor.| 67 o8 09 10 it 13 16 19 23
Dir. |28 33 38{30 35 40}33 37 4135 39 43}38 42 46[42 45 48}46 49 52150 53 5657 59 61
md. | .02 .02 .02 .03 .03 .03 .04 .04 .05
0.70 | Hor. | 09 10 11 12 14 16 19 22 26
" Dir. [35 40 45]36 41 46{39 43 47}41 45 40[44 48 52{48 51 54)52 55 58[56 59 62163 ¢5 67
Ima. | .02 .02 .03 03 .03 .04 .04 .05 .05
0.80 | Hor.| 10 11 12 13 15 17 20 24 28
pir. {41 46 51}42 47 5244 48 5246 50 54}48 52 5652 55 58155 55 6159 62 65}66 68 70
Ind. | .02 .03 .03 .03 .04 .04 .04 .05 .05
0.9 } Hor.] 11 12 13 14 16 19 22 25 29
Dir. |45 50 55/46 51 5648 52 56/49 53 57I51 55 59{54 57 60{57 60 63/61 64 67[68 70 72
Ind. | .03 .03 .03 .04 .04 .04 .05 .05 .06
1.00 | Hor. | 12 13 14 15 17 20 23 26 30
Dir. 148 53 58]49 51 50i51 55 5952 56 60{53 57 61156 59 6259 62 65{63 66 69160 71 73
Ind. | .03 .03 .03 .04 .04 .04 .05 .05 .06
110 | Hor. | 13 14 15 16 18 21 24 27 31
Dir. {50 55 60{51 56 61i53 57 61{54 58 62}55 59 63[58 61 64J61 64 67{65 65 71}70 72 74
Ind. | .03 .03 .04 .04 .04 .05 .05 .06 .66
1.25 | Hor. | 15 16 17 18 20 23 26 29 33
Dir. 53 58 6354 59 64{56 60 64]57 61 65158 62 6661 64 67}64 67 70167 70 73(72 74 76
Ind. | .03 .04 .04 04 .05 .05 05 | .0 .06
1.50 | Bor. | 17 18 19 20 22 25 28 31 35
Dir. |57 62 67{38 63 67[60 64 63!61 65 69[62 66 69[65 68 71f67 70 73[70 73 T6}15 77 79
Ind. | .04 .04 .04 .05 .65 05 .06 .06 .07
175 { Hor. | 19 20 21 22 24 27 30 33 36
Dir. k61 66 70l62 67 70i64 68 71165 69 72[66 70 73)69 72 75[71 74 7613 76 7817 79 81
Ind. | .04 .04 .05 .05 .05 .06 .06 .07 .07
2.00 | Hor. | 21 22 23 24 26 28 31 34 37
Dir. {64 69 73l65 70 73{67 71 74]68 72 75{69 73 76|72 75 77|73 76 78[75 78 80|79 81 83
Ind. | .04 .05 .05 .05 .06 .06 .06 .07 .07
2.25 | Hor. 23 24 25 26 28 30 32 35 38
Dir. {67 72 75|68 73 76{70 74 77{71 75 78[73 76 78|75 78 80}76 79 81}78 80 82f81 83 85
Ind. | .05 .05 .05 .06 .06 .06 .07 .07 .08
250 | Hor.} 25 26 27 28 30 32 34 36 39
Dir. |70 74 77{71 75 78}12 76 78|74 77 7975 78 80l77 89 s2}79 81 83)80 82 8482 84 86
Ind.{ .05 .05 .06 .06 .06 07 .07 .07 .08
3.00 | vor.| 27 28 29 30 32 34 L 36 L 38 40
Dir. 174 77 7974 77 79Y15 78 80}76 79 81[17 80 82/80 82 84)81 83 8482 84 85)84 86 87
Ind. | .05 .06 .06 .06 .07 .07 .07 .08 .08
3.50 | Hor.| 29 30 31 32 33 35 37 39 41
Dir. 176 79 81l76 79 Bilis 80 82{79 81 8380 82 83{22 84 85[83 85 s6se 86 87086 88 89
Ind. | .06 .06 .06 07 .07 .07 .08 .08 .08
400 | Hor.| 51 32 33 34 35 36 38 50 1. 4
Dir. [18 81 2379 81 8380 82 $4]81 83 84/82 84 85]53 §5 36)84 86 87[86 87 83(88 59 90
Ind. | .06 .06 .07 .07 07 .08 .08 .08 .09
5.00 | Hor.[ 33 34 35 36 37 38 39 a1 43
Dir. I81 83 84181 83 84|32 8¢ 85[83 85 36184 86 87i36 87 s8lz7 58 80t88 89 colso 90 91
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TABLE V.—(Continued.)
Ceiling Reflection Factor 209,
Wall
Reflection 105 | 20% | 30% | 40% | s0% | 60% 70% 80%
Factor
g:‘:i':; COEFFICIENTS OF UTILIZATION
Tnd. ~03 03 04 04 04 05 06 07
0.50 | Hor. 05 06 07 10 12 14 17 21
7| pir. 21 26 31|24 28 3226 30 34120 33 3734 37 4s0{38 41 44)42 45 4s)eo 51 53
Ind. .04 .04 .05 .05 .06 .07 .08 .09
0.60 } Hor. 09 10 11 L 13 15 18 22 26
Dir. 30 35 40(33 37 41[35 39 43}38 42 46l42 45 48}46 49 52§50 53 56|57 59 61
Ind. .04 .05 .05 .06 .06 .07 .08 10
0.70 | Hor. 11 12 13 15 17 20 24 28
Dir. 37 42 47140 44 48}42 46 50145 49 53149 52 55§53 56 59157 60 63]63 65 67
Ind. .05 .05 .06 .06 .07 .08 .09 .10
0.80 | Hor. 12 13 14 16 19 22 26 23
Dir. 42 47 52|14 48 5246 50 54819 53 57{53 56 50156 59 62}60 63 6G]66 68 70
Ind. .05 .06 .06 07 .07 .08 00§ .1
0.90 | Hor. 13 14 16 18 21 24 28 32
Dir. 46 51 5643 52 56150 54 5852 56 60§55 58 61158 61 64}62 65 68|68 70 72
Ind. .06 .c6 .07 .07 .08 .09 .10 .11
1.60 | Hor. 14 15 17 19 22 25 29 33
Dir. 40 54 50051 55 50)52 56 60§54 58 62}57 60 6360 63 66{64 67 70}70 72 74
Ind. .06 .67 07 .08 .€8 .09 .10 12
1.10 | Hor. 15 i6 18 20 23 26 30 21
Dir. 51 56 6153 57 61]52 58 6256 60 64f59 62 6s}62 65 6sjs6 69 72l71 73 75
Ind. .07 .07 .68 .08 09 .10 .11 12
1.25 | Hor. 17 18 20 22 25 28 32 36
Dir. 54 59 6456 60 6457 61 65|59 63 6762 65 68l65 68 71]68 71 74)73 75 77
Ind. .07 .08 .08 .09 .09 .10 .11 13
1.50 | Hor. 9 21 23 25 28 31 34 38
Dir. 58 63 67560 64 68161 65 6963 67 70366 69 72}68 71 74f71 74 77]76 78 80
—
Ind. .08 .08 .09 .09 .10 .11 12 13
1.75 | Hor. 21 23 25 27 30 33 36 10
Dir. 62 67 70J64 68 71165 69 7267 71 74§70 73 76}72 75 77§74 77 7978 80 82
Ind. .09 .09 .10 .10 .11 12 .13 .14
2.00 | Hor. 23 25 27 29. 32 35 38 41
Dir. 65 70 73|67 71 74]68 72 75§70 74 77§73 76 78|74 77 79{76 79 8180 82 84
Ind. .09 .10 .10 .11 a1 a2 .13 14
2.25 | Hor. 25 27 29 31 33 36 39 42
Dir. 68 73 76]70 74 77}71 75 78§74 77 19}76 79 8177 80 82|79 81 8382 84 86
| mna. .10 .10 a1 J1 12 13 .14 .15
2.50 | Hor. 27 28 30 32 34 37 40 43
Dir. 72 76 79173 77 79§75 78 80}76 79 81)78 81 83]30 82 84181 83 85|34 86 87
Ind. .11 .11 a2 a2 13 13 .14 15
3.60 | Hor. 30 31 33 35 37 39 42 45
Dir. 75 78 50}76 79 81}77 80 8278 81 83]80 83 85[32 84 8533 85 8636 88 89
Ind. .11 12 a2 .13 .13 14 .15 .16
3.50 } Mor. 32 33 35 37 h 39 a1 43 46
Dir. 77 80 82§79 81 83§80 82 84|31 83 8433 85 86{84 86 §7{85 87 88is8 89 90
Ind. a2 13 13 24 .14 15 .15 .16
4.00 | Hor. 34 35 36 38 L 40 42 44 47
Dir. 80 82 84}81 83 85]82 84 85)83 85 86|34 86 8785 87 88|87 88 89|80 90 91
Ind. 13 13 .14 14 .15 .15 .16 .17
5.00 | Hor. 37 38 39 40 L 42 14 16 48
Dir., 32 84 85{33 85 86l84 86 87|85 87 83l87 88 20l88 89 90§39 90 91J00 91 92
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TABLE V.—(Continued.)

Ceiliné Reflection Factor 309,

Wall
Reflection | 0% 10% 20% 309 0% 509 60% 70% 80%
Factor "
ﬁ::l’;‘ COEFFICIENTS OF UTILIZATION
Tnd. | .02 04 05 05 06 07 08 09 BY}
0.50 | Hor.| 05 06 07 08 10 12 15 19 24
Dir. |19 24 2021 26 3124 28 32(26 30 34]20 33 37|34 37 40{38 41 44)43 46 41|50 52 54
Ind. | .05 .65 .06 .96 .07 .08 .09 .11 13
0.60 | Hor.} o8 09 10 11 13 16 19 23 28
Dir. 128 33 38130 35 40]33 37 41]35 39 43|38 42 46|43 46 49[47 50 53{51 54 57)58 69 62
Ind.| .06 .06 .07 .07 .08 .09 .10 12 14
0.70 | Hor.| 11 12 13 14 16 19 22 26 a1
Dir. |35 40 45137 42 47|40 44 48]42 46 50§15 49 53{40 52 55{53 56 59§57 60 63|61 66 68
Ind.| .06 .07 .07 .08 .09 .10 .11 .13 .15
0.80 | Hor.| 12 13 12 16 18 21 24 28 33
Dir. |41 46 51|42 47 52]45 49 53]47 51 55]50 54 58{54 57 60]57 60 63}61 64 67{67 69 71
Ind. | .07 .07 .08 .09 .10 11 12 .14 16
0.90 | Hor.| 13 14 16 18 20 23 26 30 35
Dir. |45 50 55{46 51 5¢{18 52 56]50 54 58}s52 56 60|56 59 62{59 62 65[63 66 6¢{59 7t 73
Ind. | .08 .08 .09 .10 11 .12 13 .15 a7
1.00 | Hor.| 14 15 17 19 21 24 27 31 36
Dir. |48 53 58]19 51 5951 55 50§53 57 61)55 59 63]58 61 64{61 64 67{65 68 71§71 73 75
Ind. | .09 .09 .10 .10 .11 .12 .13 15 17
1.10 { Hor.| 15 16 18 20 22 25 28 32 37
Dir. }50 55 60}s1 56 61)33 57 61|55 59 63}57 61 65|60 63 66|63 66 69|66 69 7272 74 76
Ind.| .09 .10 .11 .t 12 13 14 .16 .18
1.25 | Hor.| 17 18 20 22 24 27 30 34 39
Dir. {53 68 63]54 59 64{56 60 64}57 61 65|59 63 67}62 65 62}65 68 71|68 71 7474 76 78
Ind. | .10 a1 .12 12 .13 14 .15 17 .19
1.50 | Hor.§ 29 21 23 25 27 30 33 36 41
Dir. {57 62 67]58 63 67]60 64 63|61 65 6963 67 70{66 69 72]69 72 75|72 75 78]77 79 81
Ind.| .11 12 13 13 .14 .15 .16 .18 .20
1.75 | Hor.| 22 23 25 27 29 32 35 38 43
Dir. |51 66 7062 67 70}64 68 7165 69 72}67 71 7470 73 76|72 75 77|75 78 8c|79 81 83
Ind. | .12 .13 14 .14 15 .16 17 .19 .21
2.00 | Hor.| 24 25 27 29 31 34 37 40 45
Dir. |61 69 73|65 70 73|67 71 7468 72 75|70 74 77|73 76 78]75 78 80}77 80 82|81 83 85
Ind. | .13 14 .15 .15 .16 17 .18 19 21
2.25 | Hor.| 26 27 29 31 33 36 39 22 47
Dir. |57 72 75|58 73 76|70 74 77}71 75 78}74 77 79|76 79 81|77 80 82|30 82 84|33 85 87
Ind. | .14 .15 .16 .16 17 .18 .19 .20 22
2.50 | Hor. | 28 29 31 33 35 38 a1 14 19
Dir. |71 75 78)72 76 79}73 77 79)15 78 s0}77 80 8278 81 83§30 82 84f32 84 8635 87 88
Ind. | .16 .16 17 17 .18 .19 .20 21 .23
3.00 | Hor.] 31 32 34 36 38 10 J 43 46 50
Dir. |75 78 80|75 78 80|76 79 81}77 80 82|79 82 84|81 83 85|82 84 85{s4 86 87|87 89 90
Ind. | .17 17 .18 .18 .19 .20 .21 .22 24
3.50 | Hor.| 33 34 36 38 40 12 45 48 51
Dir. |77 89 82|77 80 82{79 81 83[80 82 84fs2 84 85[33 85 86|34 86 87136 88 8cf39 90 61
Ind. | .18 .18 .19 .19 .20 21 22 23 .24
4.00 { Hor.| 36 37 38 40 12 44 46 49 52
Dir. |79 82 84]s0 82 84ls1 83 85]82 84 85|84 86 87}35 87 83{86 88 8|38 89 90j90 91 92
Ind. | .19 .19 .20 .21 21 22 .23 24 .25
5.00 { Hor.{ 39 10 41 42 14 46 48 50 53
Dir. 182 84 85132 84 83183 85 86]84 86 sﬂgg 88 89133 89 90§39 90 91190 91 92]o1 92 93
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TABLE V.—(Continued.)
Ceiling Reflection Factor 409,

Wall
Reflectlon | 0% 10 | 20% | 30% | 20% | 50% | 60 | 70% | so%
Tactor .
Boom COEFFICIENTS OF UTILIZATION
Ind. .05 L3 Rt 06 .07 .08 10 A2 45
8.5 | Hor.{ 05 06 07 05 11 14 17 21 26
Dir. }19 24 20|21 26 31{24 28 3226 30 3a)20 33 37|32 37 40{38 41 44]43 16 45}50 52 54
Ind. | .07 .07 .08 .09 .10 11 13 15 18
0.60 | Mor.| 08 09 11 12 14 17 21 25 30
Dir. |28 33 3830 35 40]33 37 41|35 39 43]38 12 46{43 26 40|47 50 53|52 55 5¢)59 61 63
~ {na. | .08 .08 .09 .10 11 12 .14 .16 .19
6.70 { Hor.| 11 12 14 15 17 20 21 29 34
pir. |35 40 45[37 42 4740 24 2s}42 25 5045 49 53)49 52 55{53 56 59]58 61 64)s5 67 69
Ind. | .09 .09 .10 a1 gz | a3 .15 a7 .20
0.80 | Hor.| 12 13 15 17 19 22 26 31 36
Dir. J41 46 51}12 47 5245 49 53J17 51 55]50 54 58)54 57 60)57 60 63J62 65 68}68 70 72
nd. | .10 .10 .11 12 .13 .14 .16 18 21
0.99 | dor. | 14 15 17 19 21 24 28 33 38
pir. 45 50 55}46 51 56l40 53 s7f51 55 59)53 57 61)57 60 63}60 63 66{64 67 69{70 72 74
Ind. | .11 .11 12 13 14 .15 17 .19 22
1.00 | Hor. | 15 16 18 20 22 25 29 34 39
Dir. |48 53 52149 54 55152 56 6053 57 61]55 59 63[59 62 65|62 65 68)66 69 72}72 74 76
Ind. | .12 12 13 .14 .15 .16 18 .20 .23
110 { Hor.{ 16 18 20 22 24 27 31 36 41
Dir. |50 55 6051 56 61§54 58 6255 59 63)57 61 65}60 63 6663 66 60)67 70 73}73 75 77
Ind. | .13 13 14 .15 .16 .18 .20 22 24
1.25 | Hor. J 18 20 22 24 26 29 33 38 a3
Dir. 53 58 63{54 59 64{57 61 65[58 62 66]60 64 68[63 66 65|56 69 72]69 72 75{75 77 79
mna.| .14 15 .16 17 18 19 .21 .23 .25
1.5 | Hor.] 21 23 25 27 29 32 36 10 5
pir. {57 62 67|58 63 67}61 65 69)62 66 70}64 68 T1}67 70 73}70 73 7673 76 79}78 80 82
Ind.{| .15 .16 17 .18 19 20 .22 .24 .26
1.75 { Hor.| 23 25 27 29 32 35 39 43 47
Dir. J61 66 70l62 67 71|65 69 72|66 70 73)58 72 75|71 71 7713 76 78|76 79 81|50 82 84
d. | .17 18 .19 .20 21 22 .24 .26 27
2.00 | Hor.| 25 27 29 31 34 37 a1 15 19
Dir. |62 69 73}65 70 73)68 72 75{69 73 76|71 75 78|74 77 79|75 78 80|79 81 83|82 84 86
na. | .18 .19 .20 .21 22 .23 .25 .27 .28
225 | Hor. | 27 29 31 33 36 39 43 a7 51
pir. J67 72 75{68 73 76|71 75 78|72 76 79|75 78 80}77 80 82|78 81 8381 83 85[34 86 38
Ind. ] .19 .20 .21 .22 .23 .24 .26 .28 .29
2.59 | Hor.| 20 31 33 35 38 11 45 18 52
pir. Y711 75 78]72 76 79]74 78 80J76 79 81|78 81 83|79 82 8481 83 85|33 85 87|sc 88 89
Ind. | .21 22 .23 .24 .25 .26 27 229 .30
3.00 | Hor.| 32 34 36 39 a1 1 47 50 54
pir. |75 78 8076 79 81{77 80 82178 81 8380 83 8582 84 86]s3 85 sclss 87 sslss 90 o1
Ind. 22 .23 24 25 .26 27 .28 .30 31
3.59 | or. | 35 37 39 12 L a4 L 16 19 52 56
pir. |77 80 8278 81 83|30 82 84]81 83 85|83 85 86|84 86 87{s5 87 8887 89 90}50 91 o2
Ind. | .24 25 .26 .27 .28 .29 .30 .31 .32
499 | Hor. | 38 39 41 44 16 48 51 54 57
Dir. |79 82 3481 83 85[82 84 8683 85 86{85 87 83fs6 88 8ols7 89 colso 90 91lo1 92 93
mmd. | .25 .26 27 .28 .29 .30 31 .32 33
5.00 | Hor. ] "1 42 14 16 a8 50 53 55 53
Dic. J83 85 86133 85 86]34 86 87185 87 8als7 89 00fso 99 01l00 91 o2)o1 92 03k 03 04
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TABLE V.—(Continued.)

Ceiling Reflection Factor 509,

Wall
a
Reflection | 0% 10% 209 | 30% | 409 509 0% | 709 80%
Factor
g:;‘;;’ COEFFICIENTS OF UTILIZATION .
Tod. | .06 07 08 C8 69 10 12 15 15
0.50 { Hor.{ 06 07 08 09 12 15 19 23 29
Dir. {19 24 20[21 26 31}24 28 32]27 31 35§30 34 38]34 37 40{38 41 44]44 47 s0l51 53 55
Tnd. | .08 .09 .10 .11 12 13 .15 .18 22
0.60 § Hor.§ 09 10 11 13 16 19 23 27 33
Dir. 28 33 38[30 35 40[33 37 41136 40 44]39 43 47[43 46 40}47 50 53§52 55 58f59 61 63
Ind.} .10 .11 12 .13 14 .15 17 .20 .23
070 f Hor.{ 11 12 14 16 19 22 26 30 26
Dir. {35 50 45[37 42 4740 44 48&43 47 51{46 50 54350 53 56§54 57 60)59 62 65]65 67 69
Ind. § .11 A2 .13 a4 .15 17 .19 22 25
0.80 | Hor. | 13 14 16 18 21 24 28 32 38
Dir. {41 46 51}42 47 52|45 49 53}47 51 55{50 54 s8]54 57 60{57 60 63|62 65 6gf68 70 72
Ind. | .12 a3 14 .15 <16 .18 20 .23 26
0.90 | Hor.| 13 16 18 20 23 26 30 34 40
Dir. §45 50 55§46 51 56§49 53 57|51 55 59§53 57 61}57 60 63]60 63 66l64 67 70§70 72 74
Ind.§ .13 14 15 .16 17 .19 -.21 24 27
1.00 | Hor.| 16 18 20 J 22 25 28 32 6 42
Dir. {48 53 58]49 54 59§52 56 60]54 58 62§56 60 64459 62 65§52 65 68§66 69 72§72 74 76
Ind. | .14 15 .16 17 .19 21 23 .25 28
1.10 | Hor.| 17 19 21 23 26 29 33 37 43
Dir. {50 55 60]51 56 61|54 58 62]56 60 64{58 62 66]61 64 67)62 67 70]68 71 74]74 76 78
Ind. | .16 a7 18 .19 21 .23 25 .27 .20
1.25 { Hor.{ 19 21 23 25 28 31 35 39 45
Dir. ﬁss 58 63}54 59 64}57 61 65]59 63 6761 65 6ofs4 67 70467 70 73}r0 73 76476 78 80
ind. | a8 .19 .20 .21 23 .25 27 .29 32
1.50 | Hor. | 22 24 26 29 32 35 39 43 43
Dir. |57 62 67}58 63 67[61.65 69|62 66 70f64 68 71{67 70 73|70 73 76{73 76 79|79 51 83
Ind. | .19 2071 21 .22 24 .26 .28 .30 .33
175 | Hor.| 25 27 29 32 35 38 12 46 51
Dir. |61 66 70]52 67 7165 69 72|66 70 73)68 72 75|71 74 77§73 76 78]76 79 21§31 83 85
Ind. | .21 22 23 24 26 .28 .30 .32 .34
2.00 § ¥or.} 27 29, 31 J 34 37 40 14 45 53
Dir. 64 69 73165 70 73}6s 72 75|60 73 76}71 75 78{74 77 79]76 79 81[79 82 $4{33 85 87
Ind.} .23 24 25 26 27 29 31 .33 .35
2.25 | Hor 29 31 33 36 39 42 46 50 55
Dir. 167 72 7568 73 76)71 75 78}72 76 79}75 78 80§77 80 82]79 82 84132 84 86/35 87 89
Ind. | .24 .25 26 27 .28 .30 .32 31 .36
2.50 | Hor.§ 31 33 35 38 41 44 a8 52 57
Diz. |71 75 78172 76 79§74 78 80§76 79 81[78 81 83f79 82 8432 84 86{s4 86 85[87 89 90
Ind. ] .26 .27 .28 .29 30 .32 34 .36 .38
3.60 } Hor.] 34 36 38 41 44 47 51 (2] £9
Dir. |75 78 80176 79 81§77 80 82§73 81 83}s0 83 85§82 84 s6ls4 86 87fs6 83 sofso 91 92
Ind. | .28 .29 .30 .31 32 .34 .36 .38 .49
8.50 { Hor 37 39 41 14 47 50 54 57 61
Dir. |77 80 82{78 51"83{30 82 8481 83 8533 85 8684 86 87|86 88 39|38 99 9101 93 94
Ind. | .30 31 .32 33 32 .35 37 .39 A1
400 | Hor.] 40 42 24 46 49 52 56 59 63
Dir. 179 82 8431 83 85182 84 86]s3 85 86|35 87 38|86 88 89[33 90 91}51 92 93|93 94 95
Ind.{ .32 } .33 34 .35 .36 .38 .39 .40 42
5.00 ) Hor.| 43 45 47 19 52 55 58 61 65
Dir, {83 85 86183 85 86la4 86 87l8s 87 ssls7 89 90{eo 90 91lo1 92 9302 93 G1lo4 95 96
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TABLE V.—(Continued.)
Ceiling Reflection Factor 609
e —
Wall
Reflection | 0% 10%, 209 30% 40% 50% 60% 70% 80%
Factor 2
%:‘t’:: COEFFICIENTS OF UTILIZATION
Ind. | .07 08 .09 10 11 12 15 18 22
050 § Hor.| €6 07 08 10 13 16 20 25 31
Dic. J19 24 29§21 26 31|24 28 32[27 31 3530 34 38|35 38 41§39 42 45}44 47 50{51 53 55
—
Ind. | .10 .11 12 .13 14 .16 19 22 .26
0.60 J Hor.] 09 10 12 14 17 20 24 29 35
Dir. |28 33 3830 35 40[33 37 4135 40 44130 43 4744 47 5048 51 54153 56 59]60 62 64
Ind. | .12 13 .14 .15 .16 .18 .21 .24 23
0.70 | Hox.| 12 13 15 17 20 23 28 33 39
Dir. |35 49 45137 42 47|40 44 45)43 47 51]46 50 5450 53 56454 57 60|59 62 65}66 68 70
—
Iod. | .13 .14 .15 .16 .18 .20 .23 .26 .30
0.80 § Hor. | 14 15 17 19 22 25 30 35 41
Dir. {41 46 51{43 48 53{46 59 5448 52 5651 55 55{S5 58 6158 61 6463 66 69{69 71 73
Jad. | .15 .16 17 .18 .20 22 .25 .28 32
0.90 | sfor. | 16 17 i9 21 24 27 32 7 43
Dir. |45 50 55§46 51 56]40 53 57]51 55 59§54 58 62§58 61 64)61 64 67|65 68 71}71 73 75
Ind. | .16 17 .18 .19 21 .23 .26 .29 .33
1.00 | Hor.| 18 19 21 23 26 29 34 39 45
Dir. §48 53 5849 54 59§52 56 60|54 58 62{56 60 64]50 63 6663 66 65)57 70 73}73 75 77
Ind. | .17 Bt .19 .21 .23 .25 .27 .30 .34
1.10 [ Hor.| 19 21 23 25 28 31 36 41 47
Dir. }50 55 60{51 56 61]54 58 62}56 60 64|58 62 66{62 65 65fs5 68 71}69 72 75)75 77 79
Ind. | .19 .20 .21 .23 .25 27 .29 .32 .36
1.25 | Hor. | 2t 23 25 27 30° 33 33 43 49
Dir. §53 58 6354 59 6457 61 65}59 63 67)61 65 69)64 67 7067 70 73J71 74 77]77 79 81
Ind. | .21 .22 .23 .25 27 29 31 .34 .38
1.50 § Bor. ] 24 26 28 31 34 37 42 47 52
Dir. |57 62 67|58 63 67{51 65 6963 67 71|65 69 72]68 71 74|71 74 77}74 77 80}20 82 24
Inc. | .23 24 .25 .27 .29 31 .33 .26 .39
1.75 | Hor. | 27 29 31 34 37 49 45 50 55
Dir. j61 66 7062 67 71§55 69 72|67 71 74l69 73 76{72 75 77|74 77 79{77 80 82{82 84 86
Ind. | .25 .26 27 .29 31 .33 .35 .38 .41
2.¢0 Hor, 29 31 33 36 39 42 47 52 57
Dir. |64 69 73J6s 70 73§68 72 75§70 74 77§72 76 79{75 78 SO[;7 80 82}20 83 85|34 86 38
ind. | .27 .28 .29 .31 .33 .35 37 .39 42
2.25 { Hor.| 31 33 35 33 11 44 19 51 £9
Dir. |67 72 75§68 73 76]71 75 75173 77 30}76 79 81]78 81 83180 83 85I83 85 87)86 88 90
Ind. | .29 .30 .31 .33 .35 .37 .39 .41 44
2.50 | Bor.| 33 35 37 10 43 16 51 56 61
Dir. {71 75 78{72 76 75}74 78 80{77 80 82{79 82 84180 83 85{33 85 87{85 87 83]88 90 91
¥nd. | .32 .33 .32 .35 .37 .39 .41 .43 .46
3.00 { Hor. | 37 39 a1 14 47 50 55 59 63
Dir. {75 58 80j76 79 81|77 80 82§79 82 84|81 84 86{82 85 87185 87 88i87 89 90}00 92 93
Ind. | .34 .35 .36 .37 .39 .41 .43 .45 47
3.50 Hor. 49 42 44 47 50 53 57 61 65
Dpir. |78 81 83178 81 83]30 82 84}32 84 86]84 86 87)85 87 83187 89 90]29 91 92]92 94 95
Ind. | .36 .37 .38 .39 .41 .43 44 .46 .48
4.60 { Hor. | 43 45 47 50 53 56 59 63 67
.} Dir. {50 83 85831 83 85|32 £4 8684 86 87|36 88 8927 89 90y39 91 9292 93 94j94 95 96
Ind. .38 .39 .40 41 .43 .45 46 48 49
5.00 | ¥or.| 46 48 50 53 56 59 62 65 69
Pic. [84 86 87184 56 87}e5 87 88186 88 8088 99 0100 91 92§92 93 94[03 94 9595 96 97
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TABLE V.—(Continued.)
Ceiling Reflection Factor 707,

Wail
Redlection | 0% 10% { 209 | 30% | 40% | so% | 60 | 705 | s0%
Factor
%::‘;T COEFFICIENTS OF UTILIZATION
Tod. [ .08 0 10 11 3 15 8T 22 37
0.50 | Hor.| ‘o7 08 09 11 11 17 21 27 | 33
Dir. |19 24 20]21 26 31)24 28 32§27 31 35)30 34 38|35 38 41}30 42 45}44 47 5052 54 56
Ind.| .12 13 .14 .15 17 .19 22 .26 31
0.60 | Hor.| 10 11 13 15 18 21 25 31 37
Dir. |28 33 38]30 35 40|33 37 41|36 40 44]30 43 47]14 47 s0}4s 51 54|53 56 59)60 62 64
ind. | .14 15 .16 17 .19 .21 24 .28 33
0.70 | Hor.| 13 12 16 18 21 25 29 35 a1
Dir. |35 40 4s}37 42 47]40 44 48]43 47 51]46 50 54|50 53 56}54 57 6059 62 6566 68 70
Ind.| .16 17 .18 .19 21 23 26 .30 .35
0.30 | Hor.| 15 16 18 20 23 27 32 38 14
Dir. |41 46 51}43 48 53}46 50 54las 52 56§51 55 59|55 58 61[59 62 65|63 66 6970 72 74
ma.| a7z .18 .19 21 .23 .25 .28 .32 37
0.90 | Hor.| 17 18 20 22 25 29 34 40 16
Dir. |45 50 55]47 52 57]50 54 58|52 56 6054 58 62|58 61 64]61 64 67|55 68 71)72 74 76
Ind.| .19 .20 .21 .23 .25 27 .30 .34 .38
1.00 | Hor.| ‘18 20 22 24 27 31 36 12 48
Dir. |48 53 58|40 54 sofs2 56 6o]s4 58 62|56 60 64fs0 63 66f63 66 69f67 70 73}74 76 78
Ind. | .20 21 .23 .25 27 .29 .32 .35 .39
1.10 | Hor.] 20 22 24 26 29 33 38 44 50
Dir. |50 55 60|51 56 61]54 58 62|56 60 64}58 62 66|52 65 6865 68 71)69 72 75}76 78 80
Ina.| .22 .23 .25 27 .29 31 .34 .37 41
1.25 | Hor.] 22 24 26 29 32 36 a1 47 53
Dir. |53 53 63]54 59 64]57 61 65|59 63 67]61 65 69|65 68 71|63 71 74]72 75 78)73 80 82
Ind. | .25 .26 .28 .30 .32 .34 .37 .40 44
1.50 | Hor.| 25 27 30 33 36 40 45 50 56
Dir. |57 62 67]58 63 67]51 65 69}63 67 71l65 69 72J69 72 75|72 75 78}75 78 81]81 83 85
Ind. | .27 .28 .30 .32 .34 .36 .39 .42 46
1.75 | Hor.| 28 30 33 36 39 43 48 53 59
Dir. 61 66 70|62 67 71]65 69 72]67 71 74}69 73 76|72 75 78|75 78 80|73 81 8383 85 87
Ind.| .30 .31 .32 .34 .36 .38 .41 .44 .48
2.00 | Hor.| 31 33 36 39 12 16 51 56 61
Dir. |64 69 73]65 70 73]68 72 7570 74 77|72 76 79|75 78 80|78 81 83|81 84 86|35 87 8O
ind. | .32 .33 .34 .36 .38 .40 .43 .46 .50
235 | Hor.| 33 35 38 41 44 43 53 58 63
pir. |67 72 75|68 73 76|71 75 78|73 77 80|76 79 81]78 81 83|81 84 86|34 86 88ls7 89 o1
Ind.| .32 .35 .36 .38 .40 .42 .45 48 .51
2.50 | Hor.| 35 37 10 13 46 50 55 60 65
pir. |71 75 78]72 76 79|74 78 8077 89 82§79 82 8481 84 8634 s6 sslss 88 90f39 91 92
Ima.| .37 .38 .39 .41 43 .45 .47 .50 .53
3.00 | Hor.| 39 1 44 47 50 54 58 63 8
Dir. |75 78 8076 79 8178 81 83130 83 85}82 85 87[34 86 8336 88 8938 90 9101 93 94
Inda.| .40 .41 42 44 .46 .48 .50 .52 .55
3.50 | Hor.| ‘22 a4 17 50 53 57 61 66 71
Dir. |78 81 83}79 82 84}s1 83 85|83 85 87|ss 87 83|86 88 89f3s 90 91f90 92 93J93 95 96
Ind. | .42 43 44 46 48 .50 .52 .54 .56
4.00 | gror.| 45 47 50 53 55 60 61 68 73
Dir. {30 83 85]32 84 86|83 85 87|85 87 sss7 89 90|38 90 91}o0 92 95{93 94 9505 96 97
Ind.| .45 .16 .47 .48 .50 .52 .54 .56 .58
5.00 | Hor.| 49 51 54 57 60 63 66 70 75
pir. |34 86 87)34 86 87l85 87 8sls7 89 90lz0 91 92{o1 92 9303 91 9slos 95 96los 97 08




Reflection Factors

“The proportions of light reflected by walls and ceilings of various colors, that
is, their Reflection Factors, have an important bearing on bath the natural and
the artificial lighting. The propartion reflected will depend somewhat upon the
color of the incident light. The figures. here given show what artion of
thelight of MAZDA lampe these painted surfaces reflect. Reflection Factars are ol
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of Colored Surfaces

pecial usefulness in determining the Coefficient of Utilization (ratioof light de-
vered at the work to total light of lamps) applicable to an interior, The Re-
ection Factor of any colored surface can be approximated by (‘,‘.I'JT]1|.‘.I..!ri.I'Ij.; it with
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TABLE, V.—(Continued.)
Ceiling Reflection Factor 809,
~ wall
Reflection | 0% 109 20% 309 0% 509 609, 76% 80%
Factor -
ﬁ:;’i‘;‘ COEFFICIENTS OF UTILIZATION
Ind. .09 .10 J1 A2 14 .17 21 .25 31
0.50 | Hor.} 07 08 09 11 14 18 22 28 5
Dir. |19 24 2921 26 31[24 28 32[27 31 35[30 34 32§35 38 41130 42 45§44 47 50|52 54 56
Ind. | .13 14 .15 .16 .18 21 25 29 .35
0.60 | Hor.1 10 12 14 16 18 22 27 33 10
Dir. |28 33 38}30 35 40|33 37 41|36 40 44]39 43 47|44 47 s0}48 51 54}53 56 S50l61 63 65
Ind.} .16 17 .18 .19 21 .24 .28 32 .38
0.70 | Hor.| 13 15 17 19 22 26 31 37 44
Dir. {35 40 45]37 42 47}40 44 48}43 47 51|46 50 54|50 53 56|54 57 60]59 62 65)67 69 71
Ind. | .18 .19 20 22 24 27 .30 .34 .40
0.80 | Hor.| 15 17 19 22 25 29 34 40 47
Dir. |41 46 51}43 48 5346 50 54]a8 52 56|51 55 5955 58 6159 62 65)64 67 70|71 73 75
Ind. ] 20 21 22 24 26 29 .32 .36 42
0.9 | Hor.| 17 19 21 24 27 31 36 42 19
Dir. [46 51 56{47 52 57|50 54 58]52 56 60|55 59 63|59 62 65]62 65 68]66 69 72§73 75 77
Ind. | .22 23 24 26 28 31 .34 .38 44
1.00 | Hor. |} 19 21 23 26 29 33 38 44 51
Dir. }49 54 59|50 55 60153 57 61]55 59 63|57 61 6561 64 67|64 67 70}68 71 74}75 77 79
Ind.| .23 24 26 28 .30 .33 .36 40 45
110 [ Hor.{ 21 23 25 28 31 35 49 46 53
Dir. |51 56 61'52 57 62|55 59 6357 61 65|59 63 6763 66 6966 69 72}70 73 76|77 79 31
Ind. | .25 .26 .28 30 .33 .36 .39 .43 47
1.25 | Hor.| 23 25 28 3t 34 38 43 49 56
Dir. ]52 59 64]55 60 65]58 62 66}60 64 68162 66 70}66 69 72J69 72 75]73 76 79|80 82 84
Ind.] .28 .29 .31 .33 36 .39 42 R .50
1.50 | Hor. } 26 29. 32 35 38 42 47 L 53 59
Dir. |58 63 68)s0 64 68l62 66 70|62 68 72|66 70 73}70 73 76472 75 78}76 79 82[83 85 87
Ind. | 31 .32 34 36 39 42 45 .48 52
1.75 | Hor. | 29 32 35 38 42 46 | s1 56 62
Dir. {62 67 71)63 68 72}66 70 73}68 72 75]70 74 77|73 76 79}75 78 80}79 82 84I85 87 89
Ind.| .34 .35 37 .39 42 .45 .48 51 54
2.00 | ¥or.| 32 35 38 41 45 19 54 59 65
Dir. |65 70 74)66 71 74)69 73 76]71 75 78|73 77 80|76 79 81|78 81 83]82 85 87}87 89 o1
Ind. | .36 .37 .39 41 4 | 47 .50 .53 56
2.25 | Hor.| 34 37 10 44 48 52 57 62 67
Dir. |68 73 76|69 74 77]72 76 79]74 78 81]77 s0 82|79 82 84|31 84 86185 87 80§80 91 93
Ind. | .38 .39 41 43 46 49 .52 .55 .58
2.50 | Hor.] 36 39 42 16 50 54 59 62 69
Dir. |71 75 7872 76 79|74 78 80}77 80 82[79 82 84]31 834 86{s4 86 88|87 89 91}30 92 04
Ind.| .42 .43 45 47 49 .52 .55 .58 61
3.00 | Hor.|] 40 43 46 50 54 58 62 67 72
Dir. {75 78 80}76 79 81]78 81 83]s0 83 85[82 85 87[34 87 8987 89 00]89 91 92§92 94 95
Ind. | .45 .46 48 .50 .52 .54 57 .60 .63
3.50 | Hor.| 44 47 50 54 58 62 66 70 74
Dir. [78 81 83}79 82 84|81 83 85{83 85 87|85 87 83|87 89 9089 91 92[o1 93 94{o4 96 97
Ind.| .48 49 51 53 .55 57 .59 61 64
4.00 | Hor.] 47 50 53 57 61 64 68 72 76
Dir. |80 83 85}82 84 86|83 85 87]85 87 88]37 89 9 |80 91 9291 93 94fo4 95 9606 97 98
Ind.| .51 .52 54 .56 .58 .60 62 64 66
5.00 | Hor.| 51 54 57 60 64 67 71 74 78
Dir. l84 86 87‘85 87 88)86 88 8987 89 90189 91 92192 93 94[94 95 96|95 96 97§27 98 99

Nore :—Discussion is combined with that for Walls and Floors, page 131.



