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PROPRIETARY HOTE

THE FOLLOWING LEGEND Wil.l. BE APPLICABLE ONLY TO DATA FURNISHED TO
THE UNITLD STATES GOVERNMENT. AS TO OTHERS THAN THE GOVERNMENT,
DATA SHOWN HEREON WILL BE SUBJECT TO THE LIMITATIONS ON USE, IF ANY,
"AS SPECIFIED IN THE CONTRACT OR PURCHASE ORDER UNDER WHICH IT IS
FURNISHED AND ALSO TO ALL OF THE PROTECTION ACCORDED PROPRIETARY
INFORMATION BY THE LAW,

“Furmished under United Stotes Government Contract No. {as spacified elsewhere on
thisdata) e eoucerosncn. .. andonly those portions heraof which are marked (for ex-
ample, by circling, underscoring or otherwise) ond indicated as being subject 1o this
legend sholl not be reloased ouiside the government {except to foreign governments,
subject to these same limitations), nor be disclosed, used or duplicated, for procure-
ment or monufocturing purposes, except as otherwise authorized by contract, without
the permission of THE BOEING COMPANY, This legend shall be marked on ony re-

production hereof in whole or in part.

Dota hereon of the fo“owing types is hereby indigoted as being subject to the limitations .

of the foregoing legend: (the listing of such categories constitutes marking within the
contemplation of the word “‘otherwise’’ set forth in such legend.)

Bosing Developed or Acquired:

I.  Operations, applications, methods, and techniques which require a particular
sequence or order to achieve o successful result,

2. Finish specifications; including but not limited to surfoce treatments, protec-
tive finishes, decorative finishes; ond related writings except those described
ond specifically listed in Military Specification MiL=F 7177 or other Govern-
ment specifications ond publications listed in the Contract as applicable.

3. Process specifications, monufocturing techniques ond methods, inspection
techniques ond procedures, testing methods ond procedures, ond reloted
writings except those described and specifically listed in Military specifi-
cations or other Government specifications and publications listed in the
Coniract os applicable,

4, Critical dimensional tolerances, machine surface finishes, angular tolerances,
temperature folerances which are the result of special study ond development,

S, Speciol materials which are the result of study -ond development except those
described and spocifically listed in Military Specifications or other Govern-
ment specifications and publications listed in the Controct us applicable,

6. Sources of supply of materials, components, ports, assemblies, or installa-

tions excep! those disclosed by exomination of the items themselves or spec-

- ificolly nomed in Militory specifications or other Government specifications
and publications listed in the Contract as opplicable.

7. Numericol control of machines,
i
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1.2

3.
3.1

SCoPE

This test method covers & procedure for measurirg the sumoke
enizsion chavacteristics of materials and constructions used in
agirvceralt intevicors.

The velues are based on the rate and density of smolte developed
by the surfaces of materials when exposed to radiant energy with
or vithout pilet flame ignition,

It 1s the intent of this nethod of test to register performance
during the period of exposure, and nol to deterﬂ¢ne sultebhillity
for use after the test ﬁv}Dsure.

The test method is intended for use in research and development
and not as a basis for rcaulatory purposes.

REFEREICES -

(&) D. Gross, J. J. loftus, and A. F. Robertson; "Method for
Measuring Smoke from Burning Materials", Symposium
on Fire T:st Methods - Restraint and Smoke 1906, ASTM STP h22
Am, Soc. Testing Matls., 1967, p. 166.

(b) Wegge 320-E 3 1/8" Dia. 500 W or 3ilex-Bloomfiled Type EX6
or Eagle Flectric Cat. No. 385 are examples.

(¢) GIW-XX-64-20037, Heet Technology Laboratory, Inc., Huntsville,
Alsbama.

TEXT

S~

SUMMARY OF METHOD

This nethod is a means of meuxsuring the smoke developed by the

surface of & meterial or assemblage of materials. The smoke is
measured by the attenuation of a light beam., A defined arese of
matorial is exposed under fixed condiiions to a remilated source

~of radiant heat, with or without pilot flsme ignition. The smoke
.. emitted by the material cver a time period is recorded. The

property defining the attenuation of the light team is its
optical density.

APPARATUS
Chaniber (Reference a )

The smoke chember consists of a sheet alumimm box 3 feet x 2 feet
x 3 feet high, As shown in Figure 1, openings are provided to
accomodate a light source and a photometer (C), with a 3 foot
vertical light path, an aluminum foil safety blowout panel (D), and
& hinged door with a window (8). The chamber is uade falrly air
tight to avold smoke loss or air dilution during test. It is
supported on an angle-lron frame (P), totally enclosed with alumi-
pu panels., On the front panel are mounted the electric (R, X, & Y)
and photometer (T, U.V) controls.
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3.2.3

~ceiling of the chamber,

- over o front surface mirror that returns the lizht at a slight

(Cont'a)

An additlional panel is mounted above the support box and in front
of the smoke chamber on which are mounted the gas (I), water (H),
end air (G & J) controls. The frame is on castors for convenience
of moving. fThe interior of the chanber is painted with a flat
bleck paint, Pigure 2 shows power (K) end signal lead wires,

sir (H), gas (I) end water (J) supply lines and the exhaust duct,
slide valve and fan (B).

Furnoce and Control Systen

An electically powered furnace with a 3-inch dlameter opening 1s
used, As shown in Figure 3, (C) a 525-w heating element, Refer-
ence (b), by rmeans of 3-inch I.D. rings of esbestos cement board.
The element is fastened to a holding bar (E), attached to two of
the tie bolts (G) running through the asbestos ringss. This heating
element unit is secured by holding bolts (I) and moy be removed

&8s & unit to replace a burned out element. Power is brought into
the element by means of two stainless steel bus bars (F) to avoid
oxidation of the copper wire leads. The furnace is backed up by
asbestos cement board discs (B).

As shovn in Figure 1, the control system consists of a temperature
controller (X), two variable transformers (Y) and a sensing thermo-
couple placed within and close to the surface of the core of the
furnace opening, Figure 3 {L). The temperature set point of the
controller is arranged so that a radiometer, pleced at the same
location as the specimen, measures the prescribed irradiance level.
The two transformers provide high and low voltage levels (rather
than on and off) and are adjusted to minimize fluctuations.

Photometric System

A schematic wiring dlagram for the furnace and control system is
given in Figure 4, The light path is arranged vertically to reduce
errors in measurement due to smoke stratification effects., The
light source is a 25 W, 120V, S~11/5c¢ frosted lamp powered by &
conatent voltace transformer. A srall 1.25 amp verisble trans-
former provides adjustment for zeroing. The light source is mounted
in a box (C, Figure 1). A seven diopter collimating lens sends

the light bean through a glass window mounted perizanently in the

Another box containing the photometer is located directly below
the source and attached to the bottom of the smoke charber. Below
a similarly mounted glass window in the chamber floor are in order,
a scven diopter lens forming an image of the source, 3/16" stop

angle to a IP 39 cingle-stage vacuun phototube having an S-4 spectral
response., Details are shown in Flgure 5.
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3,2,k Specimen Holder

The 3 by 3 ineh specimen is placed ina holder (Flgure 6), desipned
for ropid positioning end for medintailning, by means of the furnace
support, Figure 7, the speclien surface 1-1/2 inches in front

of and parallel to the furnace opening.

The sisinless steel specimen holder is fabricated by vending and
brazing {(or spot welding) to give a 2-9/16 by 2-9/16 inch exposed
erea., The back, edges, and front ncnexpeosed surfeces of the speci-
men are covered with a single sheet of alvminum foil to prevent
smoke passage at any but the exposed specimen surface. Behind

the specimen is placed & 3 by 3 by 1/2 inch thick sheet of asbestos
board. A flat spring and a steel pin are used to maintain a snug
agssembly. : : '

Fabric materials that shrink and pull away at the edges are stapled
at the periphery to a thin (approx. 0.020 in,) prepunched aluminun
square before wrapping with foll. When the proper spacing is mein~
tained between the spacing stops of the furnace mount (Figure 7,
the loaded specimen can be quickly and accurately positioned by
placing it on the support bars and sliding the radiometer (or
another holder) to the limit of its travel.

3.,2.5 Radiometer

The desired irradiance level (2.5 w/cmd) at the specimen surface
is measured by means of & circular foll radiometer of the Gardon
type (Reference C). The water cooled unit is mounted on a 3 inch
square of aluninum l=inch thick and mounted in a specimen holder
with the sensor surface flush with the opening as & specimen would
be. Three stainless steel thin baffles were used to recduce the
heat load on the body of the transducer. Details are shown in
Figure 8. ' :

3.2.6 Pilot Flame

The pilot flame burner is designed to impinge the specimen uni-
formly across the lower edge. Ignition of combustible volatiles
takes place at the point of flame impingement and progressively
involves the entire sample. The burner design is shown in Figure 9.
A 90 degree swagelock {itting allows eacy removal. for cleaning.

The assembly is mounted so that when rotated into position, the
burner is centered in front of and perallel to tihe speclizcen holder,
at e distance of 1/l inch from the specimen surtface und 1/4 inch
above the holder edgze. A feeler guage will allow an easy and
frequent check on the burner location in relation to individual
sample holders.
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Sec ol (CHIMALTY

The size and number of holes are desipned to use a premixed fuel
of air and nethane. ‘hese are metered by rotoreters and combined
hefore going to the burner, The methane is supplied at a rate

of 125 cc¢/min, and the air at 375 cc/min, ‘“"he flame should appear
as six spherical elements, 'These should make point peripheral
contact with the specimen but not sufficient to distort the sphere.

33 TEST SPECIMENS

All specimens are cut to a 2-15/16 by 2-15/16 inch size to allow
for the foil wrap, and then conditioned to equilibrium in a cabinet
with an ambicnt temperature of 73 X 5 F and 50 * 5 I percent
relative humidity. '

The preconditloned specimen is wrepped in & sincle sheet of glumi-
‘ num foll to cover the back, the edges and unexposed periphery of
’ the front surlace of the specimem, care being token not to puncture
the foil., “The wrapped specimen is mounted in a cool specimen
holder, backed with a sheet of 1/2 inch asbestos board and firmly
: assgembled using the spring and clip, The foil is folded back over
| ' the holder frame and the excess trimaed away.

3.k TEST PROCEDURE

To perform a test, the cooling water to the radiometer is turned on
and set to approximately 300 ml/min. The electrically powered

. Turnace and associated controls are turned on, .he radiometer

- is positioned in front of the furnace, Turn on the recorder. The
controller temperature setting is adjusted to produce a millivolt
output of the radiometer corresponding to an irradiance of 2,5 w/cm2.
The two variashle transformers are adjusted to suitable voltage
levels to minimize cyclic veriations in irradiunce, ‘he photometer,
Iight source and phototube are turned on., Using the lamp sdjuste-
volt control, the output reading is set to full scale (100%) on

a convenient range (250mv or higher). Be sure the lens windows

ere clean for this adjustment. The zero reading is verified by
covering the lower lens to block off the light beam,

For tests employing pilot ignition (radiant plus flame) gas is
supplied to the pilot burner at the rate of 125 cc/min (for methane)
and 375 ce/min, air (air-fuel ratio 3:1). The burner is ignited in
- the down position then rotated behind the radiometer so as not to
effect its reading. The loaded specinen holder is placed on the
bar supports beside the radiometer at time zero ninus &0 seconds.
The door is closed, the damper is closed and the fan turned off.
Final adjustments are made on the furnace and photometer., At
time zero, the sample is moved into position in front of the furnace,
displacing the radiometer and the flane rotated into position, As
values of light transmittance are being recorded, observation of
characteristic smolilng, burning, glowing and sanle hehavior are
marked on the recording iruce 8o as to record time of occurrence.,

AT 1548 D
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3.4 (Cont'd)

The smoke test 1s run for five minutes or longer as desired. At
the end of the test, the sample 18 displaced by moving the radio-
mzter in front of the furnace. The damper 1s opened, the exhaust
fan turned on and the door is opened a small amount to clear the
chamber of smoke. When clear of smoke, the hoider with the burned
sample is removed, the photometer glass cover plates are cleaned,
and the recorder reading again adjusted to 100 percent transmisslon
if necessary in preparation for the succeeding test,

For tests using radiant heat only, the procedure 1s the same except
the pllot flame is shut off and rotated out of the way.

3.4.1 Radiation level

The air-cooled radiometer is standardlzed against the water cooled
radiometer. Place the former beside the latter with cooling water
connections temporarly attached.  The electrically power furnace
and assoclated controls are turned on, When the furnace reaches

a steady state, the controls are adjusted to produce a millivolt
output of the water cooled radiameter corresponding to an irradiance
of 2.5 w/em2, The two variable transformers are adjusted to
sultable voltage levels to minimize cyclic variations. The air
cooled radiometer is moved into position., Its millivolt reading
is noted and used for the balance of the day. The water-cooled
radlometer is removed to avoid exposure to acid fumes that will
condense on and corrode the element,

3.4.2°  Photometer Adjustment

Be sure that the lens windows are clean for this adjustment. Using
the lamp adjustavolt control, the output reading is set to full
scale (100%) on a convenient range (250mv or higher). Cover the
lower lens window to block off the light beam and adjust the zero
set on the recorder if necessary. ‘

3.4,3  Pilot Flame

The rotometers are adjusted to supply 125¢e/min of gas (for methane)
and 375ce/min air (air-fuel ratio 3:1). The burner is ipnited in
the down position then rotated behind the radiometer so as not to
affect its reading.

3.4.4 Specimen Run

Before a test run, check all settings with the door closed, and a
dummy holder beslde the radiometer,

At time zero mlnus 60 seconds, replace the dummy holder with a
mounted specimen, At time zero minus 20 seconds, shut off the air
to the radiometer and close the vent opening tight. Verify the air

t2386 D
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(Conttad)

setting on the pillot flame rotometer, At time zero, the specimen
ig moved into position in front of the furnace, displacing the
radloreter, and the flame simultaneously rotated into position.
As values of light trancmittance are belng recorded, observations
of characteristic smoking, burming, glowing and sample behavior
are marked on the recording trace so as to record the time of
occurance, The test is run for five minutes, At the end of the
test, the specimen is displaced by moving the radicmeter in front
of the furnace., The radiometer cooling alr is turmed on, the vent
is opened, the exhaust fen twned on, and the door is opened a
small amount to clear the chamber of smoke. When clear of smoke,
the holder with the burned specimen is removed and replaced with
dunmy holder, the photometer lens windows are cleaned, All
settings are verified in preparation for the succeceding test,

For tests using radiant heat only, the procedure ie the same
except the pllot flame 1s shut off and rotated out of the way.

REPORT

Namenclature

A Surface area of specimen in f‘b.z.

D Optical density = logl0 (Fo/F)

D . Maximum value of specific optical density
Dg Specific optical density = D(V/AL)

P Transmitted light flux in %.

Fo Incident light flux = 100%,

L lLength of light path in ft.

SO1,, Smoke obscuration index for first four minutes,

" Volume of smoke chamber in ft3,
te A constant time interval in minutes at which Dg values
are obtained,

.Data Interpretation

The result of a smoke measurement test i1s a curve of specific opti-
cal density versus time, The reduction in the transmittance caused
b}ir smoke 18 converted to specific optical density using the rela-
tion:

e Yo 100
Ds "EL ™ AL %8 F "1 g, T

where L = 3 ft, A-ooaséft , and V = 18 £t3 for the standard
¢ hamber,
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3.5.2

3.5.3

REV SYM

(Conttd)

The hazard to visibility is related to the smoke accumulation for

8 period of tiwe. Precisely, this would he the arca under the I)q/t;lme

curve, but hag been found that 1t 1s sufflelently accurate to
approximate the area under the curve, uslng a summtilon of the

approximate areas for each one minute interval., Thls 1s called the

Smoke Cbhscuration Index and for a four minute period 1s indicated
as SOIME The following formula is used:

{(a) S()Iuw(lmim) (D0+D1+D1+D2+D2+D3+?}+Du
2 2 2 2
mlx(Dl«e»_D2+p3+Du
2
Where D D D, D andD mthe!) s at the various one minute
inte 1 23 4

Examination of the curves of various materials indicates that the
S0Ty calculation accurately combines the sig\if‘icant tractors of
timz, rate and density.

Other periods and intervals of time may be used, e.g.

1
{(v) SOIl = Min.) (D.25 + D.50 + D'.’5 + Dl,O + D1,25 +D

Data Recof*d’"
The dzta is recorded as shown in Figure 10, The percent trans-
mission values at the various time Intervals are read off the

recorder trace. These readings are converted to specific optical
density values, 1‘) by using the Conversion Table, Table 1,

The SOI, 1s calculated using formula 3.5.2 (a), and the SOI1 5
is calculated using formula 3.5.2 (b), :

The maximum density and the time at which it occurs are recorded
in the place macked Dm@ N

The burn time can be estimated by using tic marks on the recorder
trace. The start and stop of burning are too 1ndistinct to
warrant stop watch values,
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- SMOKE CHAMBER
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CONVERSION TABLE

% Transmission To Specific Optical Density (Dg)

D, = laqft3 X Logyg (—22-)
OU56 1< x 3 £t zT
ZT Dg| # 7T Dgf 2T Dg. §} % T Dy %z T Dg
100.0 o} 8i.5 12 63.5 26 ks, s ks 27.5 Th
99.5 0} 81.0 12 63.0 26 45.0 46 27.0 75
99,0 0] 80.5 12 62.5 27 ky,s5 L6 26.5 76
98,5 1{ 80.0 13 62.0 27 k.0 LT 26.0 7
98.0 1] 79.5 13 61.5 28 43.5 48 25,5 78
97.5 1] 79.0 13 61.0 28 43.0 48 25.0 79
97.0 21 18.5 14 60.5 29 k2.5 Lo 2k.s 80
96.5 2] 78.0 1k 60.0 29 k2.0 50 2k.0 82
96,0 2t 717.5 15 59.5 30 1.5 50 23.5 83
95.5 3} 77.0 15 59.0 30 41.0 51 23.0 8k
95.0 3§ 76.5 15 58.5 30 Lko,s 52 22.5 85
94,5 3} 76.0 16 58.0 31 ko.o 52 22.0 87
94.0 31 75.5 16 5T7.5 32 39.5 53 21.5 88
93.5 L{ 75.0 16 57.0 32 39.0 5k 21.0 89
Y3.0 b1 Th,s 17 5645 32 38.5 55 20.5 91
92.5 S| Th.0 17 56.0 33 38.0 55 20.0 92
92.0 21 T3.5 18 55.5 33 37.5 56 19.5 9L
91.5 5] 73.0 18 55.0 3k -37.0 57 19.0 95
91.0 51 72.5 18 5k.S 34 36.5 58 18.5 97
90,5 6} 712.0 19 54,0 34 36.0 58 18.0 98
90.0 61 T1.5 19 53.5 35 35.5 - 59 17.5 100
89.5 6] 71.0 20 53.0 36 35.0 60 17.0 102
89.0 7] T0.5 20 52.5 36 3k.5 61 16.5 103
88.5 71 70.0 20 52.0 37 34,0 62 16.0 105
88.0 7| 69.5 21 | 51.5 38 33.5 63 15.5 107
- 87.5 81 69.0 21 51.0 39 33.0 63 15.0 109
87.0 8 €8.5 22 50.5 39 . 32.5 6L 14,5 111
86.5 81 68.0° 22 50,0 Lo 32,0 65 14,0 113
86.0 91 67.5 22 k9.5 ko 31.5 66 13.5 115
85.5 91 67.0 23 k9.0 k3 31.0 67 13.0 - 117
85.0 9{ 66.5 23 48,5 L1 30.5 68 12.5 119
84,5 10 | 66,0 24 48,0 L2 30.0 69 12.0 122
8h.0 10 5.5 24 k1.5 h3 29.5 70 11.5 12k
83,5 10| 65.0 25 k1,0 43 29.0 T1 11.0 127
83.0 11 | Gh.s 25 L6,s Ly 28.5 T2 10.5 129
82.5 11 | 6k.o 26 46,0 LYy 28.0 73 10.0 132
82.0 11
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A Dy o Dg AT Dg BT Dg W Dy
10,00 132 ¢ 8.15 1kkh | 6.35 158 4,55 177 2.75 206
©.95 132 | 8.10 1k | 6.30 159 L.50 178 2.70 207
9,00 13% | 8.05 15 | 6.25 159 ks 178 2.65 208
9.85 133 | 8.00 iks | 6.20 160 L.Lko 179 2.60 209
9.80 1331 7.95 145 { 6.15 160 L,35 180 2.55 210
.75 133 1 7.90 145 | 6.10 160 k.30 180 2.50 211
9.70 138 | 7.85 1k6 | 6.05 161 k.25 181 | 2.4s 213
9.65 134} 7.80 146 { 6.00 161 k.20 182 2.h0 21k
0.60 13k | 7.75 147 § 5.95 162 h.15 182 2.35 215
9.55 3% | 7.70 147 { 5.90 162 k.10 183 2.30 216
9.50 135 | 7.65 147 | 5.85 163 k.05 18k 2.25 217
9.h5 13% | T.60 148 | 5.80 163 k.00 185 2.20 219
9.h0 135 | T.55 148 | 5.75 164 3.95 185 2.15 220
9.35 136 | T.50 148 | 5.70 164 3.90 186 2.10 221
9.30 135 | T.h4S 149 | 5.65 16% 3.85 187 2,05 223
9.25 136 | 7.40 149 | 5.60 165 3.80 188 2.00 224
9.20 137 | T7.35 150 | 5.55 166 3.75 188 1.95 226
9.15 137 | 7.30 150 | 5.50 166 3.70 189 1.90 227
9.10 137 { 7.25 150 § 5.5 - 167 3.65 190 1.85 228
9.05 138 | 7.20 152 | 5.k0 167 3.60 - 191 1.80 230
9.00 138 | 7.15 151 | 5.35 168 3.55 192 1.75 232
8.95 138 | 7.10 152 | 5.30 168 3.50 192 1.70 233
8.90 138 | T.05 152 | 5.25 169 3.45 193 1.65 235
§.$5 139 | 7.00 152 | 5.20 169 3.ko 10k 160 237
6.60 139 | 6.95 153 | 5.15 170 3.35 195 1.55 239
8,75 139 | 6.90 153 1 5.00 - 171 | 3.30 196 | 1.50 2h1
8.70 140 | 6.85 154 1 5,05 ' 171 3.25 197 1.45 243
8.65 140 | 6.80 154 | 5.00 172 3.20 197 1.ko 245
8.60 140 | 6.75 155 | 4.95 172 3.15 198 1.35 2Lt
8.55 11 | 6.70 155 | 4.90 173 | 3.10 199 | 1.30 2h9
8.50 14 | 6.65 156 | 4.85 1Tk 3.05 200 1.25 251
B8.hs 11 | 6,60 156 | 4.80 17h 3.00 201 1.20 253
8.ho 142 | 6.55 156 | L.75 175 2.95 202 1.15 256
6.35 1k2 | 6.50 157 | s.70 175 2.90 203 1.10 258
8.30 1h3 | 6.45 157 } L4.65 176 2.85 204 1.05 261
8.25 1k3 | 6,40 158 | L4.60 177 2.80 205 1.00 264
8.20 143 ‘

TARIA 1 (Cont'a)

AD ST D
Cvier
REV SYM , ATETLLP 83 ! i

i PR o4




1.000 264 | 0.815 276 | 0.635 290 0.l55 310 0.275 339

0,995 264 | 0.810 276 § 0.630 291 0.450 310 0.270 340
0.9%0 265 1 0.805 27T | 0.625 291 0.hlhs5 311 0.265 341
0,985 265 | ¢.800 277 | 0.620 292 0.440 312 0.260 342

0.980 265 | 0.795 277 | 0.615 292 0.435 312 0.255 343
0.975 2(6 | 0.790 278 | 0.610 293 0.4k30 313 0.250 3hk
0.970 266 | 0.785 278 | 0.605 293 0.4k25 31k 0.2khs 345
6.965 266 | 0.780 278 | 0.600 294 0.k20 314 0.240 346
0.960 266 | 0.775 279 | 0.595 294 0.415 315 0.235 347
0.955 26 0.770 279 | 0.590 295 0.410 316 0.230 3Lo
0.950 267 | 0.765 280 | 0.585 295 0.405 316 0.225 350
0.945 267 | 0.760 280 | 0.580 206 0.400 317 0.220 351
0.940 267 | 0.755 280 | 0.575 296 0.395 318 0.215 352
0.935 268 { 0.750 281 | 0.570 297. | 0.390 318 0.210 354
0.930 2686 | 0.745 281 | 0,565 297 0.385 319 0.205 355
0.925 269 | 0.7hoO 291 | 0.560 298 0.380 320 0.200 357
0.920 269 | 0.735 282 | 0.555 298 0.375 321 0.195 358
0.915 269 | 0.730 282 | 0.550 299 0.370 322 0.190 359
0.910 269 | 0.725 283 | 0.545 299 0.365 322 0.185 = 361
0.505 270 | 0.720 283 | o.5hk0 300 0.360 323 0.180 362
0.900 270 | 0.715 28k | 0.535 300 0.355 324 0.175 364
0.895 270 | 0.710 284 | 0.530 301 0.350 325 0.170 366
0.890 271 | 0.705 284 | 0,525 301 0.345 = 326 C.165 367
. 0.882 271§ $.788 285 | 0.520 302 0.3u0 320 U.100 369
0.880 271 | 0.695 285 | 0.515 303 0.335 437 0.155 371
0.875 272 | 0.690 286 | 0.510 303 0.330 328 0.150 373
0.870 272 | 0.685 286 | 0.505 304 0.325 329 0.145 375
0.865 272 | 0.680 286 | 0.500 304 0.320 330 0.1ko 377
0.860 273 | 0.675 287 | 0.495 305 0.315 331 0.135 379
0.855 273 | 0.670 287 | 0.k90 305 0.310 332 | 0.130 381
0.850 273 | 0.665 288 | 0.485 306 0.305 333 0.125 383
0.845 27h | 0.660 208 | 0.480 307 0.300 334 0.120 386
0.8h0 274 | 0.655 289 | 0,475 307 0.295 335 0.115 388
0.035 275 | 0.650 289 | 0.470 308 | 0.290 336 | 0.110 391
6.830 275 | 0.6k45 290 | 0.465 308 0.285 337 0.105 393

0.825 275 | 0.6k 290 | 0.k460 309 | 0.280 337 0.100 396
0.820 276

TABLE 1 (Cont'a)
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