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# Test No. 1
SOFTENING POINT BY RING & BALL APPARATUS

Use: For Asphalts, Pitches, Tars, Waxes, and Formulations
from same.

Apparatus:

The ring used shall be a brass-shouldered ring conforming to
Specifications in A.S:T.M. Test E-28-51—?. A supporting wire
is fastened to the side of the ring. The ball is of steel,
3/8" in diameter and weighs between 3.45 and 3.50 grams. If
tests are run in duplicate, the average of the results is
taken as the melting point. The results usually check within
10F. Duplicate tests are desirable but not necessary unless
requested by PBL.

Procedure:

A sample of the bitumen or other material to be tested is
melted by a slow application of heat until sufficiently fluid-
to stir out air bubbles and to pour readily. Avoid overheating
which causes appreciable volatilization. The ring is- then
placed upon an amalgamated brass plate and the heated bitumen

poured into the ring until it slightly more than fills the ring. -

Burn the surface to remove air bubbles. Allow it to cool for
30 minutes, and remove the excess bitumen with a hot knife
blade. The ball is then placed upon the surface of the bitumen
in the center of the ring. For materials that have very hard
surfaces, the ball may be heated by holding in the flame of a
burner with a pair of tongs for approx. 5 seconds, then placing
on the center of the sample in the ring. When the sample melts

sufflclently to set the ball, the ring must be placed 1mmed1ately

in the beaker of water or glycerine.

The whole is suspended (with the ring in a horizontal position)
inside and exactly one inch above the bottom of a 600 cc. beaker
containing approx. 400 c.c. of liquid at 419F. Distilled water
shall be used for melting points below 1769F. .and glycerine for
higher melting points. The bulb of a 20 - 4L00°F. chemical
thermometer is placed within 1/2% of the sample and at the same-
level. A piece of filter paper may be placed in the bottom of
the beaker to catch the sample when it melts. Allow the sample
to remain suspended 15 minutes before applying heat.

Heat 'is applied uniformly to the bottom of the beaker in
quantity sufficient to raise the temperature of the liquid
9OF. per minute. Care should be exercised in rate of heating,
as this is an important factor. The maximum permissible
variation for any minute after the first three shall be 1°F,

BIRD 007336



~ Page 2 - Test No. 1

SOFTENING POINT BY RING & BALL APPARATUS

All tests in which rate of raise exceeds these limits shall be
rejected. The temperature is recorded at the start of the test
and every minute thereafter. The melting point or softening
point is that temperature at which the bitumen first touches.
the bottom of the beaker. .

Precautions:

1. The use of freshly boiled distilled water is essential, as
otherwise air bubbles form on the specimen and may affect
the result.

2. Rigid adherence to the prescribed rate of heating is
absolutely essential for reproducibility of results. -

3. Owing to p0331ble danger to health if mercury is handled
carelessly, the following rules should be observed at
all times:

(a) Store the mercurv in a closed jug in a cool placa.

(b} Strictly avoid spilling anv mercurve

(¢} Remove the mercurv vapors by working under a sultable
hood with good venbilatcione

(d) Keep amalgamated brass pletes and other apparatus at
no nigher than room temperature.

Bird & Son adoption of A.3.T.M. Test E28-51T.

JRL/ jeh
June 1952
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1. This
and

Definition

2. Pengtration - Penetration is defined as the consistency of a

) Test No.
o .
PENETRATION OF BITUMINOUS MATERIALS

{Adapted from ASTH Designation: B5-49)

method covers the test for the penetration of semisolid
so0lid bituminous materisls. : '

DN

N\

2

bicuminous material, expressed as the distance that a standard
needle penetrates vertically into-a sample of the material
under kuown coaditions of loading, time, and temperature.

Where the conditions of test are not specifically mentioned; -

the

5 se
pene
is d
atta
Apparatus
3. The

{a)

(b}

load, time, and temperature are understood to be 100 g.,
¢., and 25 C. {77 F.}, respectively, and the units of

tration to indicate hundredihs of a centimeter. The load

efined as the total moving weight of the needle and
chments. .

apparatus shall counsist of the following:

Container - A container, in which the sample is tested,
made of metbal or glass, cylindrical in shape, and having
a flat bottom. The container to be used for materials
having a penetration of 200 or less shall have a nominal
capacity of '3 0z.; its inside dimensions shall be sup-
stantially as follows: 55 mm. (2.17 in.) in diameter,
and 35 mm. {1.38 in.)} in depth. The container to be
used for materials having a penetration over 200 shall
have a nominal capacity of 6 oz.; its inside dimensions
shall be substantially as follows: 70 mm. (2.75 in.)

in diameter, and 45 mm. (1.77 in.) in depth.

Note: Containers knowd in the drug trade as seamless
"ointment boxes'™ may be obtzined in dimensions
conforming to the above requirements.

N E 4

Needle - A needle made from a Cylindrical steel rod
approximately 50.8 mm. {2 in.} in length and 1.00 %o
1.02 mm. in diameter. It shall be symmetrically tapered
at one end to a cone approximately 6.35 mm. {1/ in.}
in height and whose¢ angle shall be within the range of
8 deg. 40 min. and 9 deg. L0 wmin. Aftcer tapering, the
point shall be "bluated® by grinding off to a truncated
cone, the smaller base of waich shall be from O.1k to
0.16 mm. in diameter,. The finished needle shall be
hardened and highly polished. The exposed length of
the needle when mounted in the chuck of the penetration

BIRD 007338



-~ Page 2 ~ Test No. 2

PENETRATION OF BITUMINOUS MATERIALS

(Adapted from ASTM Designation: D5-49)
apparatus or in a ferrule shall be not less than LO nor
more than 43 mm. .

(¢) Viater Bath - A water banh nalnualned at a temperature not
Varying more tnan O.1 C7 from 25 C. The volume of water

shall be not less than 10 liters The sample shall be
immersed ia the bath to a depbh of not less than 10 cm.
. (4L in.} and shall be supported on a perforated shelf not

less than 5 cm. (2 in.) from the bottom of the bath.

(d) Penetration Apparatus - Any apparatus which will allow
the needle to penetrate without appreciable friction,
and which is accurately calibrated to yield results in
accordance with the definition of penetration, will be
acceptable.

{(e) Transfer Dish for Container - The transfer dish for
container snall be a glass or metal cylinder with a flat
bottonm provided with some means which will insure a firm
bearing and prevent rocking of the container. It shall
have a minimum inside diameter of 90 mm. and a minirmum
depnth above the bottom bearing of 55 mm.

Preparation of Sample

k. The sample shall be heated, with care to prevent local overe
heating and at the lowe st DOSSlble temperature, wicil
become sufficiently fliuvid for ready pourlngo 11 no cas
shall the temperature of the sample exceed 200 ¥7 zhove its

softening point, determined in accordance with *le Standard
Method of Test for Softeaning Point of Bituminous ¥aterials
(Ring-and-Ball Method) (nSfﬂ Designation: D-36}. The sample
shall be svirred until it is homogeneous and free from air
bubbles. It shall then be pouired into the sample container
to a depth such that when cooled to the temperature of test ' -
the depth of the sample is at least 10 mm. greater than the i
depth to which the needle penetrates in the test. Separate
samples shall be pourca for each variation in test conditions.
The container and its contents shall be loosely covered as a
protection against cust and be allowed to cool in an atmos-
phere at a temper ature not higner than 29.5 C (85 F.) .and not
Tower thanm 21 C. {70 F.) for not less than 1 1/2 nor more
than 2 nr. vhen the sample is 1n a b-cz. container, and for
not less than 1 nor more than 1/2 hr. whnen the szmple is
in a 3-cz. container. 1y snal‘ then be placed in the water
bath along with the transfer dish and be allowed to remain

- for not less than L i/2 nor wmore than 2 hr. when.the sample

) 3 is in a b6-0z. contsiner, and for not less than ) nor more

than 1 1/2 hr. when the sample is in a 3«0%. container.

~
o
=
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- Page 3 = Test No. 2

PENETRATION OF BITUINOUS MATERIALS

~r

§§§~ (Adapted from ASTM Designation: D5~49)

Procedure ,

5. (a) In making the test the sample shall be placed in the trans-
fer dish filled with water from the water bath of sufficient
depth to cover the container completely. The transfer dish
containing the sample shall then be placed upon the stand of
the penetration machine. The needle loaded with the speci- .
fied weight, shall be adjusted to make contact with the
surface of the sample. This may be accomplished by making
contact of the actual needle point with its image reflected
by the surface of the sample from a properly placed source
of light. Either the reading of the dial shall then be
noted or the pointer brought to zero. The needle shall then
be releasea for the specified period of time, after which
the penetration machine shall be adjusted to measure the
distance penetrated.

(b) At least three tests shall be made at points on the surface
of the sample not less than 1 cm. (3/8 in.) from the side
of the container and not less than 1 cm. (3/8 in.) apart.
After each test the sample and transfer dish shall be
returned to the water bath while the needle is being
ﬁf& carefully wiped toward its point, first with a clean cloth

moistened with carbon tetrachloride to remove all adhering
.bitumen, and then with a clean, dry cloth. The reported
penetration shall be the average, calculated to the nearest
whole unit, of at least three tests whose values shall not
differ from this average more than the tolerance calculated
to the nearest whole unit for that penetration. The
tolerance shall be calculated as follows:

Penetration + 1
160

_ Tolerance =

{c) When desirable to vary the temperature and in order to
provide for a uniform method of reporting results when
variations are made, the following combinations of tem-
perature, time, and weight are suggested:

At O Co (32 Fodevereuonoee 200-g. weight, 60 sec.
At L}-6°l Cn (115 Fu) 660w 50"‘g0 Weight, 5 SeC.

When penetrations of 5 or less are obtained and more
significant results are required, the test may be made
using an increased load. Incrcments of 100 g. are
suggested. ‘hen variations are made, the samples shall
be prepared in accordance with Section L, except that brine
o may be used in place of water in the water bath where
fi@l necessary to maintain low temperatures.

BIRD 007340




- Page L - Test No. 2

PENETRATION Of BITUMIKOUS MATERIALS

g \
%%* (Adapted from ASTM Designation: D5-49)

Reproductibility

6. Results of tests by this method should be reproducible
between laboratories withian a range above or. below the
averags result determincd zg follows:

Range = = Average5genetration 2 , j
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- Test NO& 3

DUCTILITY
Definition:
The ductility of an asphalt or semi~solid bitumen is the

distance to waich it will elongate before breaking, when two
ends of a molded form of the material are pulled apart at a

-specified rate of speed and at a specified temperature. When

the conditions of the tést are not specifically mentioned,
the rate and the temperature are understoed to be 5 cm. per
minute at 779F. (250C.)

Apparatus:

The mold shall be made of brass or aluminum. The ends of the
mold are called clips, and the .pieces which join the clips
arelcalled the sides. The dimensions of the mold shall be as
follows:

Total length - Internal - . « o o o o o 7ok45 = 7.55 cmo
Distance bet‘/\”een Clips a o o @ ©o o©o o @ 2 97 - 3003 "
Width at Mouth of Clip « « « ¢ « © 4 o. 1.98 = 2,02 ¢

Width at Min. Cross Section
(halfway between clipS) « « o o o o ¢ 299 =« 1,01 *
Thickness of mold throughout + o « o s ¢ «99 -~ 1,01 ¥

The water bath shall be maintained at a temperature of 77°F.
(25°C.). The volume of water shall be not less than 10 liters,
and the sample shall be immersed to a depth of not less than
10 cm. and shall be supported on a perforated shelf not less
than 5 cme. from the bottom of the bath.

Any apparatus mey be used for pulling the mold of bitumen
apart that is so constructed that the molded form will be
continuously immersed in water at 779F. and the two clips
pulled apart at a uniform rate of speed of 5 cm. per minute.
The Smith machine with a Dow mold is used at PBL.

Procedure:

Melting and Molding. The material to be tested shall be
completely melted at such a temperature that it will be
thoroughly fluid. Take the usual precautions not to over-
heat the bitumen. It is then poured into the mold. Care
should be taken to burn off the air bubbles from the asphalt.
This can be done by running a burning match over the surface
of the bitumen.

The mold shall be assembled on a brass or amalgamated tin
plate, in order to prevent the material under test from stick-
ing, the interior surfaces of the side pieces of the mold
shall be thoroughly amalgamated.

L o~

Ay v
»
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Test No. 3
DUGTILITY
- 2‘;
Procedure: ({(Cont*d)

In filling the mold, care shall be taken not to disarrange the
parts and thus distort the form. In filling the mold, the
material shall be poured in a thin stream back and forth from
end to end of the mold until it is more than level full. It
shall then be left to cool; after removing bubbles at room
temperature and then placed in the water bath at 779F. and
kept at that temperature for 30 minutes: After this the excess
of bitumen shall be removed by means of a hot knife in such a
way that the mold shall be just level full. The plate, mold
and all, shall then be replaced in the water bath and held at
770F. for one hour and then the mold shall be removed from the
plate and the side pieces detached. -
The rings at the ends of the clips shall then be attached to
the pins or hooks in the ductility machine, and the two clips
pulled apart at a uniform rate of 5 cm. per minute. While the
test 1s being made, the water in the tank of the ductility
machine shall cover the sample by at least 2.5 cm. and shall
be kept at the testing temperature of 770F. When the specimen
of bituminous material breaks the distance through which the
clips have been pulled to produce rupture, shall be measured
in centimeters, and that figure shall be known as the Ductility
of the substance. The average of three tests shall be taken
(two are sufficient for testing at PBL).

Make notation as to type of break, "sharp break®, "necked down',
etc.

”~

Test at 32°F.

Bring the temperature of the water bath down to 320F. by
adding a sufficient amount of crushed ice and salt. Proceed
with the test in the same mauner as described above except the
two clips shzll be pulled apart at a uniform rate of one cm.
per min.

<

This is a Bird & Son adoption of A.S.T.M. Test Dl13=kh.

JRL/ jeh
June 1952
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Test No. L

FLASH POINT . OPEN CUP - FIRE POINT

1. Definition

Flash Test or Flash Point is the lowest temperature at which under
definite specified conditions a petroleum product vaporizes rapidly '
enough to form above its surface an air-vapor mixture which gives a
flash or mild explosion when ignited by a small flame.

Fire Test, or Burmning Point is the lowest temperature at which
under definite specified conditions a petroleum product vaporizes
rapidly enough to form above its surface an air-vapor mixture
which burns continuously for at least 5 seconds when ignited by a
small flame.

Self-Ignition Point is the lowest temperature at which under
definite specified conditions, a petroleum product vaporizes
rapidly enough to form above its surface an air-vapor mixture
which is ignited by the heat of the petroleum product itself.

These definitions must not be misunderstood. The expression,
"under definite specified conditions™ is a vital part of the
definition and must not be disregarded. While a given oil may
have a "flash, open cup® of 300°F., under the definite specified
conditions of the test, theres is no assurance that the same oil
P may not flash at a lower temperature under other conditions such
%%3 as those under which the material is actually used. Hence, it
T is extremely important that there be general recognition of the
fact the "flash point®, "fire point" and "self-ignition point?
are merely empirical qualities determined by laboratory methods.

In all of the open-cup testers, the most volatile and inflammable
vapors escape but not in sufficient quantity to be readily ignited.
This defect of open-cups is increased by drafts and air currents.
Hence, open-cup flash tests are usually 10 - 200F. higher than
those with a closed cup. :

2. Apparatus

Standard Cleveland Open~Cup Tester. Standard A.S.T.M. Flash
Point Thermometer. 1" immersion, accurate timer, suitable source
of heat to heat the sample (electricity or gas), and,a source of
gas for the test flame. .

3. Procedure
Clean the flash cup thoroughly so that there is no material left
from previous determinations in the cup. Suspend the thermometer

in a vertical position with bulb immersed to line approximately
half way between the center and back of the cup.

A‘{.\g? .

%
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FLASH POINT .. OPEN CUP . FIRE POINT

Procedure: {Cont'd)

Fill the cup with the material to be tested in such a manner that.
the top of the meniscus is exactly at the filling line (inscribed
on the inside of the cup) making sure that nothing is spilled on
the cup above the line or any part of'the apparatus outside.
Failgre to observe this is a frequent cause of the incorrect
resulvs. .

The sample shall be heated at a rate not. exceeding 300F. per
min. temp. Tise, until a point is reached of approx. 1lO00F.
below the probable flash point of the sample. Thereafter, the
rate of heating shall be decreased for at least the last 500F.
before the flash point is reached. The rate during the last
50°F. shall be not less than 99F. nor more than 11°F. per min.

Apply the test flame to the material beiﬁg tested at each succes-
sive thermometer reading, which is to be made every 30 seconds.
In doing this, observe the following instructions:

a. Have the test flame approx. 5/32" in diameter.

b. Move it across the center of cup in a straight line
{or on the circumference of a circle having a radius
of at least 6") at a right angle to the diameter of
the cup passing through the thermometer. :

c. DMake the sweep across the cup in 1 second, keeping
the lower side of the flame exactly level with the
upper edge of the cup.

When the approximate flash is known, application of
the test flame need not be made until the temperature
is 50°F. below the expected flash point.

Flash Point

Note and record as Flash C.0.C. {Clzveland Ogen Cup)} the tempera-
ture read on the thermometer when a flash appears at any point on
the surface of the material being tested. This flash must not be
confused with a bluish halo which sometimes surrounds the test
flame prior .to the tirue flash. '

Fire Point .

adii

If the fire point is also desired, continue heating without inter- -

ruption at the same rate as before and applying the flame in
exactly the same manner every 30 seconds. Note and record as
Fire C.0.C. (Cleveland Open Cup) the temperature at vhich the
material ignites and continues to burn for 5 seconds. The flame
should then be extinguished by smothering with a sheet of metal.

BIRD 007345



- Page 3 - Test No. &
FLASH POINT - OPEN CUP .. FIRE POINT

%g% 6. Self-Ienition Point

This test is seldom used but is a continvance of the fire point
with the same 109F. rise per min. reading thermometer every 30
seconds. The flame is not used in this test. Head and record
as self-ignition point that point at which the heat of the
. material being tested is sufficient to ignite the vapor driven
off from the materiale. *

Cements and Fibrated Roof Coating

A non-fibrous substance such as an 0il or asphalt is not stirred
~while making this test, but substances such as fibrated lap
cements must be stirred (with the thermometer bulb) continuously

during the running of these tests.

Bird & Son adaptation from Day I and A.S.T.M. Test D92-46.

JRL/ jeh
June” 1952
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Test No. 5

ENGLER VISCOSITY DETZRMINATIONS

-

1. Aopératu%

Engler Viscosimeter (Ubbelohde Modification)
L-ounce seamless can

Kodak Timer or Stopwatch )

iiethod of heating o0il (ring burner)

2 Thermometers

Method

Heat the oil bath of the viscosimeter to temperature at which test

sample to be tested to a point 100F. above test temperature (for
tests run at 2009F. or above) and pour into oil cup to level of
projecting points, after wood plug used for closing outlet has
been put in place. Replace cover and insert thermometer making
sure bulb reaches into mass of substance being tested. With -
constant stirring and adjustment of flame under oil bath, bring
temperature of test substance to desired temperature (o0il bath
usuvally 10 - 300F. above desired). : '

Place L-ounce seamless cau beneath orifice outlet. Remove plug

and start timer.. When the top.of the meniscus of the material

in the L-ounce can reaches the center of the groove near the top
of the can, shut off timer and note time of efflux of 100 cc.in

secounds. ’

PBI. Rapid Method

Heat the oil bath with the gas flame and agitate until the fol-
lowing temperatures are reached, and adjust the flame so these

- temperatures will be maintained throughout the test. Then heat

the sample on a hot plate, stirring and watching the templrature

until it reaches the following desired temperature; thead pour it -

into the viscosimeter and start the test immediately by pulling
the wooden plug and starting the timer. It is not necessary to
put a thermometer into the sample material when in the viscosi~
meters ' ' . \

Material . 0il Bath Temp. . Sample Temp:
Asphalts - L150F, LO50F,
Base Wad Coating ' .
and Waxes . 305°F, 3020F.
Asphalt Primer 130°F, 1300F,
Results

AJl viscosities are to be expressed in. Engler degrees.

To convert to degrees Zngler,; multiply the time of efflux for 100
in seconds by 2.35, divide this figure by the water factor of the
viscosimeter, and report result as degrees Engler. .

-is %o be run, stir frequently while heating. Bring temperature of

CCe

BIRD 007347



s
X
.‘\ 43

l{— °

~ Page 2 « Test No. 5

’

. ENGLER VISCOSITY DETSRMINATIONS

Cements

Following tests are run in the Engler:
a. All Flux and Saturating Asphalts @ LOOOF.
b. Base Wad Coating @ 3000F,
c. Asphalt Roof Primer @ 130°F.

Determination of "Water Factor!

Wash the inside of the o0il cups first with ethyl or petroleum

"ether, then repeatedly with alcohol and finally with distilled

water. Use a new wooden plug. DMake sure the oil cup is level

and that the room temperature is between 66 and 700F. Fill the -

bath with water at 689F. to the level of the oilil cup cover.
Insert the plug and fill the oil cup to slightly above the gage
points with pure distilled water at 680F. Manipulate the plug
so that the orifice is filled with water and a drop of water is
suspended from the bottom. Remove the excess of water from the
0il cup with a pipette until the three gage points are exactly
in the surface of the water. Place the clean dry 200 cc.
recelving flask below the orifice. Raise the plug as far as
possible starting the timer at exactly vhe same time. Hold

the bath temperature at exactly 68%F., stirring occzsionally.
Stop the timer the instant the lower line of the meniscus
reaches the 200 cc. mark on the receiving flask. Repeac the
determination as vefore until six consecutive tests give results
varying by not more than 0.5 second. The average of these six
tests is the "water factor" of the viscosimeter. Any instrument
whose factor is not between 50 and 52 is not standard.

The "water factor™ should be checked at.least every six months.

Bird & Son adaption from Day

JRL/ jeh
June 1952
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- Test No. 6

SAYBOLT VISCOSITY DETERIIINATIONS

Apparatus:

1.
2.
3.
b
5.

S

Saybéit Viscosimeter

Universal Orifice and Furol Orifice

60 cc Flask (special wide mouth type) or prepared 3-0z. Gill cans.
Kodak Timer or Stop Watch

2 Thermometers with the proper range

Method

The oil bath survoundlng the o0il cup of the viscosimeter shall
be held constant at such a temperature as will maintain the
desired temperature in the suandard oil cup.

Viscosity determinations should be made in a room free from
draughts and rapid temperature changes. Strain all substances
being placed in the o0il cup.

Seybolt Viscosity

3

To make the test, start the oll bath agltator motor and plug

in the electric heater cord. For tests below 200°F. use only
one cord. For test temperatures over 2000F., plug in the two
electric cords.

Viscosity Test for 0ils and Light Liquids

Heat the oil to the desired temperature, clean out the standard
0il cup, and screw in the desired orifice. Pour some of the
0il through the cup. Insert the cork stopper in the lower end
of the air chamber at the bottom of the oil cup, sufficiently
to prevent escape of air, but not to touch the small outlet
tube of the standard oil cupe.

Heat the material to be tested outside the viscosimeter to
slightly below the temperature at which the viscosity is to be
determined and pour it into the standard: oil cup until it ceases”
to overflow into the overflow cup. By means of the oil cup
thermometer, keep the material being tested well stirred, also
stir the oil in the surrournding oil bath. It is‘iextremely
important that the temperature of the bath be maintained con-
stant during the entire test.

When the temperature of the bath and of the material in the
standard oil cup are constant and the material:.in ithe standard
cup is at the desired temperature, withdraw the oil cup thermom-
eter: quickly remove the surplus material from the gverflow cup
by means of a pipette so that the level of the material in the
overflow cup is below the level of the material in the standard

> %
9.
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SAYBOLT VISCOSITY DETERMINATIONS

(Conttd)

cup. Place the 60 cc. flask in position so that the stream
of material from the outlet tube will strike the neck of the
flask so as to avoid foam. ' Snap the cork from its position,
and at the same time start the timer. Stop the watch when
the bottom of the meniscus reaches the 60 ce. mark on the
neck of the receiving flask. :

The time in secoads for the delivery of the 60 cc. of material
is the Saybolt viscosity of the material at the temperature
‘at which the test was made. The result may be expressed as
"Saybolt Universal Seconds' or "Saybolt Furol Seconds”,
depending, of course, on which orifice was used during the
- test. A Saybolt Universal figure is slightly more than 10
times a Saybolt Furol figure.

Viscosity Test for Asvhalts and Asphaltic Formulapions

Heat the agitated oil bath to the proper temperature, and
screw in the desired orifice. Plug the small hole on the
bottom of the viscosimeter with a small cork and place a .
3-0z. scored Gill can on a level spot approximately 2" below {
the orifice opening. The 3-o0z. Gill can should be previously .

S
h

%‘ scored with a line to mark the height when it contains exactly

3 2
§

Py
X3
S

60 ml. of water.

Heat the material to the proper temperature, and pour it into
the viscosimeter until it just overflows over the oil tube
shoulder; then place the cap over the oil tube, pull the
stopper on the bottom of the viscosimeter and record in . .
seconds the time required for 60 ml. of material to pass )
through the orifice. - . . - '

Standard temperatures are as follows:

0il Bath Sample _ . :
305°F. 3020F. . ° ' S
L10°F. - LO50F.

Bird & Son adaption from Day
JRL/ jeh
June 1952
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Test No. 7

. FOAM TESTS

PURPOSE: To predetermine the amount of foam in petroleum asphalts.

1. Apparatus

1.
20
3.
L!c.
50

7o

Double beam balance and set of Metric Weights
Burette (10 ml.) )
Electric hot-plate

Thermometer (LOOO)

Blotting paper (140% kerosene value as std.)
Stirring rod (glass)

Bastman Timer or a Stopwatch

2. Procedure

1.

2.

7.

Heat about 300 grams of asphalt being tested to approximately
2009F. Any suitable container may be used.

Pour exactly 185 grams of the asphalt into test apparatus.
Remove cylinder from balance gram scale and place on electric
hot-plate. Bring temperature of asphalt in cylinder to exactly

39,L9%. The time required to soak blotting paper with water will

permit the temperature to rise slowly to ALO0CF. (plus or minus
3 degrees F.) at which temperature the test shall be started.
The cylinder must remain on the hot-plate for the duration of
the test and the control set on "medium'.

3" x 3% samples of air-dried {3~5% moisture) blotting paper
shall be available to all tests. For sake of standardization,
blotting paper showing a' kerosene value of 140% has been
selected.

Exactly 3.3 ml. of water is run slowly from a 10 ml. burette
onto the blotting paper. The complete operation should require
approximately 35 seconds. The blotting paper surface should be
thoroughly and uniformly covered with water. Samples not com-
pletely soaked, which expose dry portions of paper, shall not
be used. .

‘The water soaked blottingpaper is immediately immersed in the

hot asphalt described in No. 2 above and pushed to the bottom
with a stirring rod.

Time the period from the operation of immersing the water
soaked paper until the foam, in receding, passes lug “B" on
wall of apparatus. The recorded period is the time in seconds
mentioned under specification as "foam time'.

Record the highest point the foam reached in inches.
Ls foam recedes, run -stirring rod slowly around edge of féam

in order to more closely detect the moment at which it passes
lug H’Bﬂ. ,

BIRD 007351




- Page 2 - Test No. 7
FOAM TESTS

8 An average of three tests shall be recorded as the foam time.

9. Blotter paper is available from the Flora Blotter Company.
It is 120 1lb. plain paper, and it may be purchased in
197 x 247 sheetsv

Revised in June 1952
JRL/jeh
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Test No. &

STAIN TEST (PAROID)

Ta3T: For stain from coating asphalts

1. Apparatus:

1. Thin metal sheets, 7" x 47

2. Sheeting-out plate :

3. Standard #170 Tale

L. Small hand roller .

5. Coating to be tested at 3500F. to LOOOF.
6. Constant temperature oven.

Preparation of Sample:

The asphalt shall be heated to the consistency of very thin
molasses {about 3500 to LOOOF.) with care being taken to
avoid local heating. The material shall then be stirred and
sheeted out on the 7" x L' metal sheets, using the sheeting-
out plate, to a thickness of 015" to .020". Previously
warmed talc shall be immediately sprinkled by means of a
28" mesh sieve onto the hot sheeted coating, care being _
exercised: to have an even distribution over the entire sur-
face and an excess of talc. The surfacing shall then be
rolled into the coating with a small roller. The excess
talc is removed by tipping and gently tapping the back of
the sheet with the fingers; and then the talc surface shall
be rolled again with the roller. .

Test :

The sample being tested shall be prepared as above and placed
in the constant temperature oven, together with a sample of
standard coating prepared in exactly the same manner, -at a
temperature of 1220F. to 1280F. The test should continue at
this temperature for sixty (60) hours. It is purely compara-
tive, the standard coating being the reference and the samples
being judged by the amount of stain present on the talc.

If a distinct difference is obtained between the standard and
the unknown coating in a period shorter than 60 hours, the
Test may be discontinued and reported at such time.

Revised in June 1952
JRL/jeh
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Test No. 9

STATR TEST - TEXAS

Method of Test for Stain Test on Asphalt.

1.

Apparatus

1. A brass mold which will give a disc 3/4 to 1" in diameter
and 1/16 to 1/8" thick.

2, Whatman No. L4 filter paper, 11 cm; in diameter.

3. A circular brass disc 40 mm. in diameter, s 1 mnm.,
weighing 64 g. + 1 go '

Lo A suitable drying oven.

5. A standard stain chart.

Procedure:

A sample of asphalt to be tested is heated to the lowest tem-
perature at which it will pour into the mould. The disc made
in this manner is allowed to cool thoroughly before slicing
the excess asphalt from the top. It is then removed from the
mold., This disc of asphalt is then. placed between two pieces
of Whatman filter paper No. 4L, 11 cm. in diameter, in such. a
manner that the rough (screen) side of the filter paper faces
the asphalt. The filter paper and asphalt are then placed on
a stationary shelf in a drying oven on a smooth piece of card
board and the brass disc placed on the paper over the sample.
The oven 1is kept at a temperature 30°F. below the melting
point of the sample of asphalt being tested for a period of
L8 hours, after which the sample is removed from the oven

and allowed to cool. i

Grading of Asphalt Stain:

The asphalt paper sandwich is then placed behind the standard
stain chart and the color comparison is made through the |
opening provided for this purpose. The sample shall then be
reported in terms of grade and series. Series Fo. 3 and No. 4
should be used in grading stainless asphalts. Other samples
should be graded by Series Ko. 1 and No. 2.

Revised in June 1952
JRL/ jeh
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Test No., 10

o

NAPHTHA nD XYIENT SPOT TESTS FOR ASPHALT

L8

P RE:
AR
e

l.aterial:

The nephtha solvent used shall be a straight run overhead
distillate free from cracked products of any kind, and shall
conform to the following requirements.

Gravity, A.P.t. 49 to 50 .
Distillation -
Initial Boiling Point Above 3009F,
50 per cent over 335 ~ 3550F,
End Point Below 410°F, :
Aniline number 138 to 145°F, , . ]

The Xylene shall be C. P. grade.
Apparatus:

1 - 25 ml srlenmeyer flask. Cork stopper for flask in which
is fitted an 8% length of open 1/47 glass tubing.

=

~ Glass stirring rod.

Filter Paper - #50 VWhatman.

Procedure for Naphthe Spot Test:

A weight of the sample eguivalent to 2 ml is placed in the

Erlenmeyer Flask and if it does not flow readily &t room temperature

it is carefully heated in the flask on a hot plate uantil it flows out
over the bottom. After cooling, 10,2 ml of the solvent are added; the
stopper with its 8" length of tubing is quickly inserted into

the neck of the flask; the contents of the flask are swirled with

a rapid circular motion for five seconds and the flask is immediately .
immersed to its neck in a bath of gently boiling water (unless the

sample is a thin liguid, in which case the heating bath is '
unnecessary). The contents of the flask shall again be swirled for five
seconds at the end of ezch minute thereafter until complete dispersion
takes place. If dispersion is not completed in from 6 to 8 minutes the
test snall be repeated with the bath maintained at a temperature

25 deg. F. lower or higher {glycerine being substituted for the water
batn in the latter case), until dispersion is effected within a
stipulated time. :fter complete dispersion as judged by tilting the
flask, the flask 7= zllowed to cool to room temperature and if any

loss in weigat occurs it is made up with edditional solvents.

after stirrin
the filter paper.

stein with & darker solid or annular pucleous in the center, the
test shall be reported as positive,

g, & drop of the asvhalt solvent mixture is then placed on
per. If the drop forms a brown or yellowish brown circuler
da

Y

. 5
>
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-2 -
IR If, rowever, the droo forms a uniformly brown circular stain,
QR . . S 3 . i . v
' judgment saall be reserved and the sspnalt solvent mixture saall be
set asicde in a tightly stoppered flaskx at room temperature in a sub-
dued light for a further period of 24 hours. The mixture shall

tinen be stirred until uniform and a drop from it shall again be
plaeced on filter paper. If the drop from the 24 hour old mixture -
still forms & uniformly brown circular stain, the test shall be
reported as ‘'negetive® but if a darker solid or anndlaer nucleous

as described in the preceding paragraph now forms in %he center

of the stain, the test shall be reported as "positive.,®

Procedure for Xvylene Spot Test:

The Xylene test is used to determine whether the heterogeneity of

an asphalt occurs among its bituminous fractions or whether it is - -
due to finely divided non-bituminous matter. The Xylene test is

run only if the asphalt shows a 'positive! naphtha test.

Use exactly the same procedure for the Xylene test as was used
for the Naphtha test except that Xylene must be used for a
‘'solvent instead of Naphtha. .
If the Xylene Spot Test is "negative® it shows that the heterogeneity

of the asphalt was within its bituminous components. If the Xylene Svot
Test is "positive®™ it shows that the asphalt contains fine non-bituminous
matter and therefore beyond the ordinary range of the spot test,

JEL/rp
Lpril, 1959
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Test No. 11

CONTACT COi:PATIBILITY OF BITULIINOUS MATERTIALS

This method of test provides a means for evaluating

Scope: :
contact compatibility between bituminous materials.
Outline

The method of test is generally used to determine
compatibility between the saturant and coating used
in the manufacture of prepared roofings. - In the following
description of the method, coating and saturant will be
referred to, but it is understood that comparable bituminous
materials may be substituted where this test procedure seems
applicable.

of Iethod:

surface of the coating, and compatibility is judged by the
degree to which an oily ring develops in the tal¢ surrounding
the drop.

A small drop of the saturant is placed on the freshly talced .

Apparatus:

a. Lid of 3~0z. tin or equivalent container

Balance -~ an analytical balance having an accuracy of

f.

g
h.

Note:

Procedure:

+ 1.0 mg.

No. 325 U.S.5. sieve (ASTHM E11-39)

Dropping Device - wire 1.0 mm. {0.0L in.) in diameter.
Oven - constant temperature oven capable of maintaining
test temperature ¢ 1.0 C. {1.8 F.)

Small Scale - graduated in 0.5 mm. divisions

Magnifying Glass - approximately Lx

Talc - a pure tale, variety soapstone, ground so that at
least 70% passes the No. 325 sieve and oven-dried at 110 GC.

¥hen this procedure is being used in purchase
specifications, both buyer and seller shall
use the same talc.

~elt the coating at the minimum temperature required
to render it fluid, stirring with a fine wire to

eliminate bubbles, and pour it into a clean 3-02. tin 1lid to

‘§ a thickness of 3.0 to

6.0 mm. Pour carefully so as to provide

a substantially smooth surface free of bubbles and other sur-

face blemishes.

Determine the weight and surface area of the

filled tin after it has cooled.

-
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~ Page 2 Test No. 11

Procedure: {Contid)

make a preliminary dusting of talc by covering the coating
surface with talc and removing excess, non-adherent dust by
inverting the tin and dropping it approximately 2.5 centi-
meters onto the table top. s

Vake final application through a No. 325 sieve held 2.0 to
mep centimeters above the surface of the coating by gently
caaking or tapping the sieveo until a smooth uniform film
of talc weighing 0.00L grams (+ 10%) per.square centimeter
has been applied. .

Place three drops of saturant, each about 3.0 millimeters

{+ 0.5 mm.) in diameter, on the talced surface of the

coating. Form the drops by plunging the wire into the

molten saturant and, after the excess has drained off, allowing
suitably sized drops to fall on the talc from a sufficient
height to form substantially spherical drops.

Place the thus prepared specimen in the test oven so regulated
as to maintain the specimen at the recommended test temperature
(¢ 1.0 C.) for 72 hours. After cooling, examine the specimen
and measure any 01ly ring formed around the periphery of the
drop, recording its width to the nearest 0.1 millimeter.
Measvure the width from the line of contact of talc and drop to
the outer limit of the oil ring.

Test Temperature: 109F. above the Softening Point of the

asphalt saturant used.

Results: All Bird & Son standard asphalts must not show .an

incompatibility greater than 0.5 met .

This is a Bird & Son adaption of the Oliensis incompatibility Test. |

June 1952
JRL/jeh
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Test No. 12

COMPATIBILITY TEST FOR ROQFING PRODUCTS

= (3~ Co. - Colorquartz Laboratory - Standard Procedure No. 67)

This test for compatibility between coating and saturant asphalts in
a shingle can be run on freshly made shingles, shingles having been
in storage for a period of time, or on unexposed portions of exposed
shingzles.

There may be some objection to defining the results of this test in
terms of compatibility. However, because of the similarity between .
the resulits of this test and that presented by Mr. G. L. Oliensis
(#"The Exudation Test for Bleeding in Bituminous Roofing" appearing
in the "Industrial and Engineering Chemistry™, Analytical Edition,
Vol. 10, Page 199, April 15, l938§ (Colorquartz “aboratory Standard
Procedure No. 59), we feel that we are justified, for the present, -
in our use of the terms "Compatibility and incompatibility¥. At any
rate, the test glves data which may assist in interpreting the
behavior of shingles on weathering, and consequently may be adaptable
for use as a control in the manufacture of asphalt roofing.

Procedure:

On an area of about one inch square of the shingle to be tested,

the mineral surfacing is removed by slicing through the center of
the asphalt coating layer with an unheated spatula. After this

has been accomplished, the remaining coating is pared down smoothly
to as thin a layer as can be obtained without cuttirg into the felt.
The surface of the felt may then be exposed in several selected
small spots by means of the spatula. The total area of these spots
should not represent more than about 15 per cent of the total area
of surfacing removed.

The surface of the sample is dusted uniformly with roofer's talc
by means of a camel hair brush, and the excess talc removed by
_gently tapping the sample on its edge. Care should be taken to

prevent disturbing the talc surface from this time on.

The sample is then placed in an oven at about 1300F. (Kote-1) ‘
and protected in such a way that air currents will not remove i
the talc. After about sixteen hours at 130C°F. the sample is re~ \
dusted with talc using the same procedure as for the first dusting.
The sample is then returned to the oven at 1300F. At the end of
two days, the sample is ready for observation.

Five different results have been observed which may be classified
as follows:

- Group 1 -~ The talc on the surface of the sample remains white or
f$§ : only slightly yellow.

-

»

Group 2 -~ The talc on the coating asphalt is blzd=ned, and the
talc on the spots of exposed felt remains white or

only slightly yellow.

BIRD 007359
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el Group 3 -

Group 4 -

Group 5 -

The resul
according
each type

Note-1:

- 2 . Test No. 12

The talc on the coating asphalt remains white or only
slightly yellow, and the talc on the spots of exposed
felt is blackened.

The talc is blackened on both the coating asphalt and
on the spots of exposed felt.

The talc is colored by a browa spot or spots not exist-
ing generally on either the coating asphalt 2r on the
felt, but seeming to indicate non-uniformity of asphalt
or a contamination in the felt.

ts on samples tested should be classified, at present,
to the above grouping until such time as the meaning of
is more fully understood.

t

The temperature of 1300F. was chosen because it has given
results which correlate closely with the bleeding pro-
duced on the batk of shingles during outdoor. exposure.

A more rapid test, however, may be run with satisfactory
results at temperatures higher than 1300F. if the
properties of the asphalt saturant are such that it will
not blacken the talc at the temperature of test.

Checked in June 1952

JRL/ jeh
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Test No. 13

SRPECIFIC GRAVITY OF ASPHALT
(Bvy the Pvenometer lethod)

This test 1s based on the principle that a sinking body displaces'

its ovm volume of water. The steps in the determination are as
follows:

Procedure:
1. Dry and waigh a clean Pygnemeter with 3ts stoppsr.

2. Fill the Pycnometer with distilled water so that the
excess water will come up through the hole in the stopper
when it is put on. Place the stoppered Pycnometer in a
water bath @ 609F. for one hour, then remove, wipe off
excess water, and weigh.

3. Dry the Pycnometer and stopper, and £ill half full with
asphalt. Cool to 60°F. and hold at that temperature for
one hour, then weigh.

L. Pour distilled water in over the asphalt until the
Pycnometer is filled, and put on the stopper as before.
Weigh after it has been kept at 600F. in a water bath
for ons hour. ‘

Calculations:

A. Subtract the value of Item 1. from Item 2.
This gives the weight of water.

B. Subtract Item 1. from Item 3. This value is the
weight of the asphalt sample.

C. Subtract ITtem 3. from Item 4. This gives the weight
of the 'added water.

The following formula represents the specifie gravity which is
the weight of the aspnalt divided by the weight of an equal
volume of water: ) :
Specific Gravity = B
A - C

Manipulation:

Yhen the- Pycnometer is taken from the water, wipe off the Gop
immediately, and then dry off the rest of the Pycnometer.

Bo not wipe off any water which comes up through the hole in
the stopper theresafter. IL is a result of expansion due to

BIRD 007361
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SPECIFIC GRAVITY OF ASPHALT *
(By the Pycnometer Mathod)

Fanipulation: (Contid)

the heat from your hand. Weigh the Pycnometer as quickly
as possible because the evaporation of the water will give a
low result.

Results:

Two tests must be run on each sample, and the results should
check within -» 0.005 specific gravity-.

Multiply the specific Gravity by 8.34541 to obtain the weight
in 1bs./gal.

JRL/ jeh
Revised June 1952

\
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Test No. 1k

PLIABILITY OF COATING ASPHALTS

Apparatus:

1. Flat metal surface at leas:c 67 3 1LY

2. Iicid -~ made of iron 1/8" thick LY x 14" with slot
: cut in center 1% x 12%.

¥etal roller.

Supply of socapstone passing 35 mesh screen.

35 mesh screen.

Kandril exactly 0.4" diameter.

Means of heating asphalt.

°

e

<

~J O\ W

<

Procedure:

The asphalt to be tested is heated to thin molasses consistency
{usual care being taken to avoid local heating) stirred and
poured into the mold which is setting on the metal plate, both
mold and plate having been previously either amalgamated or
duscted with soapstone to prevent the asphalt from sticking to
them. The surface of the asphalt is then dusted with socapstone
by shaking the screen containing it over the mold, and the
strip of coating rolled by running the.roller over the surface
of the mold several times. Rolling the long dimension of the
mold, allow the sample to cool sufficiently to remove from the
mold without distortion of the strip.

At least eight (8) strips of this sort must be prepared from
each sample being tested and allowed to stand at room tempera-
ture not less than 12 hours nor more than 20 hours before pro-
ceeding with the test. )

Immerse at least two of each of the strips in a water bath for
10 to 20 minutes at the following temperatures:

77°F.
63°F.
56°F .
50°F.

£t each temperature bend the samples over the mandril double
upon themselves (180°) in 2 seconds, noting signs of brittleness.

Results are noted at the different temperatures as:

1. Zxcellent - no cracks, no resistance to band.

2. Good -~ no cracks, stiff to bend.

3. Fair -~ slight cracks, does not split through.

L. Slightly Brittle - slight cracks tending to break off.
5. Brittle - brezks off badly. )

4 sample testing L or worse at 56O0F. is tested at 60CF. to
termine whether it passes specificatioans.

Checked in June 1952
JRL/ jeh
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Test No. 2.5

THE DETEZRFINATION OF PRCICRTI

- IN CARBON TnTRAC
@&g
t:\:gﬁ‘ -

Avnparatus:

ON OF BITUKEN SOLUBLE
HUOB.LJU

1. Gooch Crucible.

2. Filtering Flask and Tubing and Pump.
3. Shredded Asbestos.

Le 2 - 150 cc. Erlenmeyer Flasks. _
5. Bunsen Burner : . i
6. Drying Oven

7. Analytical Balance
8. Desiccator

Procedure:

Preparation of Gooch Crucible

insert the filter tube in the stovper of the filtering flask, i
set the Gooch crucible in the filter tube, and connect the flask | i
the suction pump. Fill the crucible with some of the suspen- -3
sion of asbestos in water, allow it partly to settle in the :
.crucible, and apply a light suction to draw off the water,’ ;
leaving a firm mat of asbestos in the crucible. Add more sus- i
pended asbestos and repeat the process until a mat is built up
that weighs 0.5 ¢ 0.1 g. after ignition. ‘fash ths asbastos ;
mat tnoroughly with water , dry in the oven and ignite over a .
bunsen burner. Cool the crucibTe in the desiccator, weigh, and }
replace it in the filter tube supported in the clean, dry )
filtering flask. ' i

Note: *n the determination, the asbestos apparently adsorbs :
rreversibly a small amount of soluble bitumen (usually

1 to 5 mg. per gram of asbestos) which is not removed
by subsequenn washing with solvent The weight of . ;
asbestos used, therefore; should be kept within the . L
specified limits to ensure reproducible results.

Solubilitcy Test

An amount of moisture-~free material which shall contain approx.
1 gram of bitumen shall be weighed into a tared frlenmeyer flask.
100 cc. of chemically pure C ClL shall be added to the flask in
small quantities with continued agitation until all lumps dis- .
appear and nothing adheres to the bottom. The flask shall be :
corked and set aside in subdued light for at least 12 hours. ' :

BIRD 007364




- rage 2 =~ Test No. 15

THE DITIRMINATION OF PROPORTICY OF BITUMEN SOLUBLE
Il CARBCY TETRACRLORIDE

Solubility Test (Cont'd)

The Gooch crucible shall then be set up again and the carbon
tetrachloride solution carefully decanted througn the cru01ble,

with or w1 nout light suction. Firo=irrrrm e B RS0
GSITLIoLnUI ST IEEEY A small amount of C Cly, shall be used Lo

1zsh coiun the sides of the flask and then the precipitate shall’
be brought into the crucible and the flask scrubbed to remove
all precipitate with a rubber politeman.

The contents of the crucible shall be washed with C Clj until
the washings are colorless. The crucible shall be dried in _
the oven 'at 212 - 2500F. for 20 minutes, cooled in the de31ccator,

and weighed.

¥

Calculations:

Proportion of Bitumen = Bitumen Soluble in C ClL
Soluble in C Cl, Total Bitumen

Bird & Son adaption of ASTd Test D-165-42

JRL/ jeh
June 1952
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Test No. 10

L0353 OM HEATING OF ASPHALT

Avvaratus:

forated revolving shelf.

1. An electric oven fitted with a perfo
1.80F. for 5 hours.

Oven cavable of holding 3250F. &

2. Thermometer with range of 155 -~ 170°C.

3. I = 3-0z. Gill style seamless ointment box. (American Can)

Procedure:

¥Tifty grams of the water-free material to be tested shall be
weighed into a tared 3-o0z. can. The oven shall be brought to
a temperaturzs of 3250F. and can which contains the sample shall
be placed on the 1 evolv1ng shelf° The oven shall then be closed
and the shelfl rOUchd 5 to 6 revolutions a minute during the
entire test. The oven temperature shall be maintained at 3250F.
- 1.89F, for 5 hours after the sample has been introduced and
the oven has again reached that temperature. The sample shall
be removed from the oven, cooled and Velghed and the loss due
to volatilization calculated.

Puring the 5-~hour period of test, the temperature shall not
very mere than the 1.80F. All tests showing a greater varia-
tion in temperature shall be rejected. -

Hetric Bouivalents

3250F.
1630C.

o2
[\_}

080 o
1°cC

'y
v

~

Jot

Bird & Son adaption of aS3THM Test D=6-39-T

Revised June 1952
JRL/jeh
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Test No. 17

rALCTURE OF HARD ASPHALTS AKD ROOFING

poaratus: Hammer

-

ceture: ,

The fracture of a hard asphalt is ascertained upon fracturing
a specimen by subiscting it to a hard, sharp blow of a hammer
and sxamining the cleavage surface. :

Tests on Roofing Products . {Slam Test)

Place a 1 sq. ft. Piece of .-Roll Roofing oxr one tab of a
shingle in a refrigerator maintained at O9F. for one hour.
The sample shall then be removed from the refrigerator and
immediately slammed, with the granule surface face down,
against the top of a bench or similar object. One end of
the sample shall be held in the hands and the slamming
continued until a large portion of the granules drop off.

A sample of ouvr own product is usually tested simultaneously
with a competitive product. The number of slams necessary
to preoduce a substantial loss of granules is recordea.

Revised June 1952
JRL/ jeh
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Test No. 18

_BARBER ILiPACT TBST FOR BRITTLENESS

This test is applied to asphalis, asphaltic cements or any bitumen,
which is practically solid at ordinary temperatures; irrespective
of the percentage of pure bitumen in the sample.

Apparatus:

The apperatus uses the same principle as Page Impact Machire. The
cap weighs 100 grams, is 21 mm. diameter; and the bottom end is
spherical of 21 mm. diameter. The hammer is 22 mm. diameter, weighs
5h25 grams, and slides freely in the guides. The cylinders to be

.tested are 32 mm. in diameter by 32 mm. high and are made in suitable

split, brass moulds. The cylinders are held in place on the anvil by
a suitable spring loaded V shaped vise.

Lethod of Tesi:

Thorougnly coat mould with china clay slurry and allow to dry.

Heat sample to 375 - LOOCF. and stir well to insure uniformity.

Pour at a temperature as close to 3759F. as possible, being sure

to pour each mould a little more than full to allow for shrinkage.
Allow to cool for one hour, then trim off the excess with a hot
knife and coat the freshly exposed surface with china clay slurry -
as this will assist later in discovering the appearance of the break.

Remove the samples from the mould and immerse the samples in the
329F. (brine) bath for one hour. The depth of the bath is 2-3/LW
so that the sample when in position to run is one-hall inch below

" the surface of the bath., The base of the tester snall rest directly

on the bottom of the bath pan and the van in turn shall rest on a
1-1/2% cork base.

Insert a test sample in the machine, so that it rests firmly on the
anvil and adjust the vise to ceater it under the spherical cape.
Lower the hammer and the cap in place, and adjust the scale to zero
position. Raise the 425 gram hammer one cm. and let it fall freely.
Increase the height of each blow one cm. until the sample is frac-
tured, but be sure to allow the hammer to drop at the rate of one
blow every three seconds. Disregard rebound of the hammer. Be sure
that the slides are properly greased and that the instrument base is
level and the slides are absolutely vertical.

Freguently the change in sound of the blow indicates a crack in the
sample vefore the same is visible although this change in sound
should not be relied on too greatly. Use at least six cylinders
for the test and disvegard any very high or low results in calcu~
lating the average. The average maximum drop required to fracture
the cylinder is ‘called the coefficient of brittleness. T

Checlced June 1952
JRL/jeh
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Test Mo, 19

1. 3 ounge caan (with cover)
2. Heater

Proczluires

Carefully melt a small quantity of the Asphalt to be tested to the
teuperature a% walch it can be poursd, and pour into a 3 ounce can .
{panstration). At least one-half the surface shall be free fron
froth or bubbles. Allow the Asphalt to c¢col in a place free from
diraughts or cust. When cool examine the surface, then cover can and

set aside foz one wesk, after which period examine again.

afver standing 1 week the surface shall not show any dulling or
frosting; or the ssparation of any greasy or oily material when

compared with a freshly made sample,

Any sample carefully prepared for a penctration test is satisfactory
foir this teste

Checked June 1952
JRL/jen
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Test No. 20

QUALITATIVE TEST FOR VATER To ASPHALT

R 73
S

GMEre sl
Conteinar - about 1 »int capacliy .

Proceadure:
- ~

The substance to be tested is heaved slowly till it can be poured,
Abows onc-half pint of the material is then poured into the test
container,

: - . . «~Om s s
Apply heat uniformly until 2 temperature of 350°F. has besn attaianzd.
The pressnce of waver will cause foaming and sputtasring.

A1l ©races of water are oo be removed from the substance before the
sample is submitted teo further testse.

Checked June 1952
JRL/jeh
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AJRESTOY OF ASPFLLT TO ROQFIHNG CRANULES

A test Lo determine tae acdhesion of Asvhalt To colored granules.
l~ DRATaT b(l.:: :

1. 100 cc¢ beaker

2. Hethod oflheacing {gas burnsr or hot plate)

2. Spatula

hoe 100 ¢t beaker ‘
rProcodurs:
2 zmall amount of Asphalt previ usly vﬂpared having & melting point
or 1200F. is heated slouly 6o a good pouring consistensys
L grans-of the gramules being tested are vaighﬂd into a 100 c¢cc bseaker
and 1.5 grams of b?a rsphol* pourcd on uop of tham,; the Asphalt and
granules are Ghe orked into a Jall riin a soatulaa 100 cc of water
is placzd i the lOO c¢ beaker and 1t 'ougnt to a boil, when boiling,
the beli of Asphalt and graanuvles is droppet in and the doiling conew
tinued for 5 minvtes,

The results of

Bxecellent

‘Good
Fair

Poor

Chécked June 1952
RL/jen

the test are reported

8

H

¢

as:
No apparent change

2 granules snowing tnrough Asphali

A1l outside granunles shois

Granules come out of Asphelt, ball disintegrates

BIRD 007371



Test 2. 22

NT FTILLER IN STABTILIZED COATING

doiect: A gquick but satisfactory method of determining the
percentage of mineral filler present in a stabilized
coating.

1. Porcelain crucibls
2. Analytical balance
3. Bunsen burner

l.. Dessicator

Procedure:

The sariple of stabilized coating being tested is brought to a
fluid condition by slowly heating, avoiding local heating.
The sample is mixed thoroughly by stirring with a steel rod
and a small portion of the sample poured onto an asmalgamated
vin olate° The sample 1is cooled at room temperature and a
small sample (approximately one gram) we¢gned in a tared
porcelain crucible. The crucible COﬂb“lnlﬂg the anple is
then placed on & triangle over the Bunsen burasr anc LrOught
%0 a red heat and held there for one hour. At the end of
this period, the crucible is cooled slightly and then placed
in dessicator to cool to room temperatuire. When completely cool,
welgh on analytical balance and compute percent filler.

\

P ore

are . weight nineral residue
% Hineral Filler = Geippt of original sample ¥ 100
Limitations: ,

Due to the excessive loss that occurs when limestone or dolomite
are heated above 1000°F., the above test canunot successfully be
used for coating asvhalts that have been stabilized with thesse
materials., A solubility in CCl, or benzene should be used if
limestona or dolomite are found to bs present. A4 favrly accu-
rate Tigure may be obtained if the samples are ignited in a
muffle furnace with a temperature of 1000 - 1050°F. for one hour.

Revised dJune 1952
JRL/jeh
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Test No. 23

PEACENT #ILLOR IN STABILIZED CCATING
BY JuSTPH:L BLLLNCE

PR Es
SJCCTe
Pod 2 Bos

method of cetermining the percentage of mineral
iller present in a stabilizsd coating.

o

i

.

pnaratus:
1. estphal baleance
2. Fitch cubs molds
30\ Tared weiéht ~ 11.3L4 grams
L. Copper wire, 3 1/2% length of 0.012% diam, % 0,05 g.

Procedure:

The saswple being tested is brought to a fluid condition and
ie mixed thoroughly by stirring. The sample is poured into

& pitch cuve mold until filled to overflowing. The saumple is
cocoled to room temperature and the top of the sample is cut
off by using a hot knife flush with the top of the mold, thus
giving you a perfect cube. The cube is now taken from the
mold and a piece of wire is inserted into the sample cube.
Tiie wire with the sample cube is suspended from a tared
Wweignt on the Westphal balance into a graduate filled with
vater,

iJjeights are then placed on the arm of the balance to equally
balance the sample. <

The weights are recorded as follows:

The position of the largest weight is teken as the first number, .
the next largest is taken as the second. nuimber and so on.

)

The readings obtzined are then compared with the corresponding
percent fillers ziven by the following chart:

westohal Reading 4% filler

53 - 50%
. 51, - i3 ,
- 35 - L7
56 - L5
57 - L3
58 - %l
59 - 39
\ 50 - 37
) 61 - 33
62 - 30
63 - 27
f'} 61.1_ - 2L
oo rerch 1955 b5 - 22
0/ rp
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FIZED CARBON ¥if ASPHALT

A Gest which is of use in the identification of an Asphalt,

’

1. 20 gm. pletinum crucible
2. Bunsen burner
3. Desiccator

L. Analytical balances

e
]
Q
o

edure:

sample of uh° bitumen being examined is weighed in a tared

A 5 gram sam
20 ggu pla cinwn erucible provided with & close fzttlne cover, This
is neatced foy exactly seven minubes on a t'iangle in the full flame
of @ 3Buascn burneyr wnich has been C”“”I”lly regulated so as to give
a flarz 6--6 cat. high o the top o_ the inner cong, and fully 20 cm.
nigh to the top. The crucible should be place& 4 cm. above the top
of the iangr cone. Cars should be taken to prevent drafts as a
stoady even flame is required. ’

The crucible while still coverea is rewovad from the flame; cooled

in a cdesiccetor and weir zhed., The cover

returned to tne flame, DlaCcd on-its side to give access to air and
ignited until only ash remains. The cover is also heated to remove

any carbon that may have besn deposited on its under side., Afte
veing cooled again the crucible and cover are we‘ghedg this latter
weight being subtirac

.,

the loss in weight is that of the fixsd carbor.

The remainder is the ash.

Checked June 1952
JRL/ jen

cted from that obtained after the first ignition.

is then removed, the crucibie
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Test No. 25

DETERMINATION OF IELTIHG DOIFT OF PARAFFIN WAX

American liethod «~ Bnelish liethod

Apparatus:

1. Sheet metal boat of the following dimensions:

Length of Top —  7w3/LW
Lensvh of Rottom « 6Ba1/20
Width of Top - 1.9/16%
Wicth of Bottom -~ 7/8%
Depth - l.5/8%

2. Saybolt wax testing thermometer with range of 80°F. to
1500F. graduated into 1/4° divisions.

3. Stand clamp to support thermomever.

Procedure:

1. Adjust thermometer in the clamp so that the thermometer
bulb is 1/4" to 3/8" from the bottom of the boat which
is resting on the bench. Heat the wax to be tested 20°
above the expected melting point in a clean glass beaker.

2. Pour the melted wax into the boat to a height of 1-1/8%
corresponding to the immersion scale line.

3. Note and record the American IMethod melting pecint, the
temperature when the film of solidified wvex extends from
the thermometer bulb to the edge of the boatb.

L. Start moving the boat on the bench back and forth in a
smooth uniform motion making 15 to 20 complete
oscillations per minute. Note and record the temperature
every thirty seconds.

5. As soon as three successive readings are the same, this
temperature is the melting point by the English wethod.

6. The most reliable method for obtaining the "American
lfethod" melting point is by adding 39F. to the melting
point as obtained by the Znglish kethod.

7. Record results obtained by American Method.

Wax must not be overheated. Sample should be stirred during
heating and removed from the heat as soon as melted.-

Checked June 1952
JRL/ jeh

BIRD 007375



Test No. 26

SOFTENING POINT OF TAR PRODUCTS - CUBE IN WATER METHOD

A test to measure the sofgening point of a pitch or tar which has a
softening point below 170%F.

Apparatus:
1. A mold suitable for farming a 3" cube

2. An L-shaped right angled hook made of #12 B & S copper wire -
the foot of which shall be 1 inch long

3. A 600 ml. griffin low form beaker
L. Thermometer. 30 to 180°F. range
5. Heating apparatus

Procedure:

The mold is filled with the pitch.being. tested and cooled; 2ll excess
being removed. The cube of pitch is placed on the foot of the hook
and the cube placed in.the beaker filled.2/3 full of distilled water,
The thermometer is suspended. so. that the bulb is in the water atv

the exact height of the cube. (1" from the bottom of the beaker).

5

*&} Starting with the water at 60°F, apply heat so that the temperature
will be raised. 9¥F, a minute. The rate of rise of temperature
shall be uniform and the. maximum allowable. variation after the first
three minutes shall be 0.9°F. The temperature recorded by the
thermometer at the instant the pitch touches the bottom of the beaker
shall be reported as the YSoftening Point®.

The use of freshly distilled water is essential .as air bubbles may
otherwise form on the cube and retard its sinking.. Rigid adherence
to the prescribed rate of heating is. absolutely essential in order
to secure accuracy of results.

Bird & Son adaptation of A.S.T.M. Test D-61-38
June 1952 .
JRL/ jeh
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Procedure:

o7 S
—~¢ "
Test No., 27

FuOAT TEST FOR CO&aL Tar SATURANT

.*
(flodification of 4.S5.T.M. D-139-49)

W4

Apparstus:

1. One aluminum float

2. Two brass collars

3. Thefmometér; range -4 to 2200F,

L. Testing ﬁgth (a 2000 ml, beaker ér a one gallon can)

5. Water bath @ 419F, (a2 2000 ml. beaker or a one gallon caniy

6. Two small brass plates

Lmalgamate the brass plates as follows:

1. Clean thoroughly with CCl,, then use soap and water
2. Rub with dilute HCl or with mercuric chloride solution

3. Pour on a small amount of mercury and rub it into the plate
with a ductility side mold,

Bring the temperature of the 1/2 pint coat tar saturant sample

to 125 F., then stir it thoroughly until it is homogeneous

and free from air bubbles., Place the brass collars with the
smaller end down on the amalgamated plates. Then pour the

sample into each collar in any convenient manner until slightly
more than level on top. Immediately immerse the samples for

5 minutes in the water bath @ L1CF. Then remove from the bath
and trim the surplus material flush with the top of the collar

by means of a spatula or steel knife that has been slightly heated,
Then place the collars and plates in the water bath @ L19F. and
leave them in this bath not less than 15 nor more than 30 minutes,

Heat the water in the testing bath to 900F., and then maintzain
this temperatvure +1°F. without stirring throughout %the test,

After 20 minutes of immersion, take the test samples out c¢f the
L1 F, water bath. Remove the collar with the tar sample Ifrom
tne amalgamated plate and screw it into the aluminum float.
Completely immerse the assembly for one minute in the water bath
& 41 F., ‘Then remove the water from the inside of the float and
immediately float the assembly on the testing bath. Lateral
Grift of the assembly shall be permitted, but no spinning motion

BIRD 007377
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shall be intentionally imparted thereto. As the plug of tar
becomes warm and fluid, it is forced upward andout of the
collar until the water gains entrance into the saucer and
causes it to sink,

The time in seconds, between placing the apparatus on the water
and the water breaking through the material shall be determined
by means of a stop watch, and shall be taken as a measure of
tne consistency of the tar. Always run two collars for each
sample of tar to-be tested. : ’

PRECAUTIONS:

1. Be sure the collar fits tightly into the float and see
that there is no seepage of water between the collar and
the float during the test..

2. Owing to possible danger to health if mercury is handled
carelessly, the following rules should be observed at all

times:
a, Store mercury in a closed jug in a cool place,
b. Strictly avoid spilling any mercury.

c. Remove mercury vapors by working under a hood with
good ventilation,

d. Keep amalgamated brass plates and other apparatus
et not above normal room temperatures.

JRL/rp
April, 1959
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Test No. 27

MELTING POINT OVER MERCURY

.

Use: For Gilsonite.

Procedure:

A seamless 3-ounce tin or a glass dish of about the same size
is filled with mercury to within l/h" from the top and placed
upon a suitable support over some heating device such as an
electric heater or a Bunsen burner. .

On the surface of the mercury are placed one or more microscope
cover glasses upon each of which are placed from one to six
particles of the gilsonite under examination. These particles
are obtained by crushing the sample and selecting, with tweezers,
specimens which are as near cubicle as possible and from 1/64?
to 1/32" in size, preferably nearer the smaller size. The dish
is then covered with an inverted glass funnel from which the
stem has been removed, and a thermometer suspended above and
entering the test system through the orifice of the funnel
penetrating the mercury sufficiently to completely immerse the
bulb. ) .

The source of heat is regulated so that the temperature of the
mercury will rise at the rate of 99F. per minute.

‘) The temperature at which the angles or edges of each particle
round out sufficiently to leave no doubt in the operators mind
as to a change from their original shape is to be considered
the melting point of the particle. Twelve or more particles
can be tested at a time if desired from as many lumps giving
a fairly comprehensive survey of the shipment.

It is well to place the melting point apparatus in such a way
between the operator and the source of light that the light
will shine upon the surface of the cover glasses. The use of

a hand magnifying glass which is held so as to get the greatest
magnification is very useful in noting the change in the shape
of the particles of the gilsonite being tested.

This method is secondary to the ball and ring method, and is
seldom used. .

Precautions when using Mercury:

See Test No. 3 in this Manual.

Checked June 1952
) JRL/jen
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Test No.299

ACID VAIUE TEST

%&“ Use: To determine the amount of "free acid" available in a sample
of Pitch, Asphalt, Tar or Wax.

The acids measured are: Free fatty acids, free resin acids,
and free asphaltous acids.

Procedure:

Boil 5.00 grams of the material being tested under a reflux’
condenser with 25 cc. of benzol until the material dissolves

or is completely disintegrated; then add 100 cc. of carefully
neutralized 95% ethyl ‘alcohol and continue boiling for 20
minutes (Bituminous materials with high fusing-points should :
be fluxed to semi-liquid consistency with a given weight of
neutral paraffin oil). The liquid is then decanted from the
insoluble residue while hot, the latter boiled with’another

50 cc. of ethyl alcohol and the process repeated, until the
extract no longer reacts acid with alkali blue 6-B (or Phenol-
phthalein). The residue is then disregarded. To the combined
extracts, add 10 cc. of 25% barium chloride solution, and

8 drops of a 3% alcoholic solution of alkali blue 6-B and

10 drops of a 1% alcoholic phenolphthalein solution, and

titrate cold with standard N/10 caustic potash. As the free
aclds are neutralized by the alkali, the barium soaps are
precipitated and the unsaponified substances are thrown out

by the water contained in the N/lO caustic potash until at

the close of the titration the solution becomes clear, rendering
the blue~green to red end point fairly sharp. :

The acid value is equivalent to the number of milligrams of
potassium hydroxide required to neutralize the free acids in
1 gram of the substance. .

The above test is of some help in determining the source and
type of a substance. :

The N/10 caustic potash is prepared by dissolving 5.5612 grams
of pure potassium hydroxide in 500 cc. of 95% alcohol, diluting
to exactly 1 liter with water at 609F. and carefully standard-
izing against sulfuric acid of known strength.

Checked June 1952
JRL/ jeh
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Test No. 30

THE. DETERMINATION OF ASPHALTIC BITUMEN WITH TAR

H. Mallison. Roads 11, 165 (1933); Bldg. Sci. Abstracts 6,33L.

A sample consisting of 3-4 g. of the mixture is boiled under a
reflux condenser for 15 min., with 10 times its wt. of CHCl, or
CS,, filtered to sep. the "free C", this residue being washed
with the solvent until colorless, and the solvent then distd.
off. The bituminous residue is then treated with 6-8 ml. concd.
H,S0; on a boiling water bath, allowed to cool, washed, dild,
with 500 ml. water, left to stand for 2 hrs., decanted through -

a weighed filter paper, washed with hot water, dried and weighed.
The weight of the asphaltic bitumen so found is that present in

the tar mixture.

From Chemical Abstracts, May 20, 1934, Volume 28,; Number 10,

i

B
RN

Checked June 1952
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Test No. .31
DIAZO REACTION FOR IDENTIFYING COAL TAR IN ASPHALT

Use: This test is used at PBL for distinguishing coal tar pitch
from asphalt, or the identification of our asphalt roofing
which has been painted with coal tar paint or mopped over
with coal tar pitch instead of Neponset Compound.

The reaction was devised by Graefe in 1906, and is carried
out as follows: )

Procedure: ,
Boil 2 grams of the bituminous substance with 20 cc. of a
normal aqueous solution of Na OH for approximately five
minutes. After cooling, the liquid is filtered. If the
filtrate is dark, add some finely powdered Na CL. Then cool
the solution as low as possible with ice in a CaCl solution.
Add a few drops of freshly prepared diazobenzolchloride
solution. If this solution is added slowly and phenols are
present, a red coloration will result providing the whole
solution is ice cold. A red coloration will result in the
absence of phenols if the mixture gets above 320F.

Preparation of Reagents:

@%@ - Normal aqueous Na OH is prepared by adding 40 grams of solid

RN Na OH to 500 cc. of distilled water, and when complete solution
results, diluting the solution to 1 liter with more distilled

water. :

Preparation of Diazobenzolchloride (Gattermann):

Freshly distill enough aniline to yield 6 grams. Dissolve

5 grams of it in 15 grams of concentrated H Cl and 30 grams

of distilled water; cool the solution in ice and treat with a-
cold solution of 5 grams of sodium nitrite in 15 grams of
distilled water until free nitrous acid which is evolved is
shown by turning starch Potassium Iodide paper blue.

Checked June 1952
JRL/ jeh
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Test No. 32

LUBERMAN-STORCH REACTION FOR ROSIN, ROSIN OIL,
AND CHOLESTEROL - RAPID METHOD

Use: This is a rapid qualitative test for the detection of Rosin,-
Rosin 0il, or Cholesterol in our roofing. The first is
evident if roofing is laid over pitchy lumber.

Procedure:

A one-gram sample is dissolved in 3 cc. of Acetic ahhydride at
a gentle heat, cooled and the clear liquid decanted into a
porcelain crucible. Add 1 or 2 drops of Hy50, (1.53 sp. gr.).
Rosin and Rosin 0il will produce a fugitive violet coloration
turning to a brown. Cholesterol will produce a fugitive rose
color rapidly turning to a dark green. :

Linseed, cotton seed, china-wood and corn oils give a permanent
greenish brown coloration.

1.53 sp. gr. HpS0, is made by diluting 34.7 cc. of concentrated
acid with 35.7 cc. of distilled water.

TEER

Checked June 1952
JRL/jeh
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Test No. 33

TENTATIVE METHOD OF TESTING BITUMINOUS MATERIALS
FOR SETTLING OF INSOLUBLE MATTER

Use: This is a method for the determination of the amount of
mineral or other insoluble matter in bituminous materials,
which settle out when the material is maintained in the
liquid state.

Apparatus:

a. 400 cc. tall form beaker approx. 12 cm. high,
or similar receptical :

b. 2 - 250 cc. beakers

¢c. Cary-Curr extraction apparatus
d. Paper filtering thimbles

e. Steam oven

f. Analytical Balance
g+ Desicgator

h. Constant temperature oven (400°)

Procedure:

A representative sample of approx. 400 cc. shall be heated
to 4O0OF. in the tall form beaker and treated as follows:

1. Stir thoroughlg and decant apﬁroximatély 2.5 grams into a
tared 250 cc¢. beaker and weigh; add 150 cc. pure carbon

tetrachloride slowly with continued agitation until all
lumps disappear and nothing adheres to the beaker. Decant
into tared filter thimble and wash any residue remaining

in beaker into the thimble. Place thimble in the extrac-
tion apparatus and extract with carbon tetrachloride until
drippings are colorless. Remove filter thimble and after
drying in steam oven, cool in desiccator and weigh. The
beaker shall be dried and reweighed; the difference between
the original and final weights shall be added to the weight
of sediment in filter.

% Sediment = WG. of final sediment R
? Original weight of sample x 100

2. Hold at LOOSF. in oven for one-half hour without agitation
and decant approx. 2.5 grams into tared 250 cc. beaker,
welgh and treat as in Step 1. C

BIRD 007384



- Page 2 - . Test No. 33

Percentage Settling:

Percent sediment in Step l. minus percent sediment in Step 2.
divided by percent in Step 1.

Note: Gooch Crucible Method for testing insoluble material may be
used in place of Cary-Curr Method. In the case of very fine
mineral matter, the Gooch Method is to be preferred.

Checked June 1952 B ‘
JRL/ jeh : .
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Test No. 34

COLOR TEST FOR PITCH

Procedure:

Carefully weigh 1/2 gram pitch and place in a closed container
with exactly four ounces, or 11l8.4 c.c., of benzol.. Allow pitch
to dissolve cold (this will require about two hours). When pitch .
has completely dissolved, pour the solution through a fine strainer

to make sure that no skins or undissolved particles remain., If

all the solution goes through the strainer, then sufficient of

the solution to fill the flat vial is poured into same and the

vial is then compared with the color standards by holding to a

light, preferably daylight.

Checked June 1952
JRL/ jeh
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Test No., 35

SQLIDS IN PITCH EMULSION

2
~4

Fae
Vg
—

A test in which the liquids of an emulsion are removed by drying.

The sample being tested is stirred brickly and a large drop placed
on a tared small flat container {(the cover to a 3 ounce seamless
tin is satisfactory). This is weighed and shou}d be between 0.5
and 1.0 gm. The sample is then placed in a 220 F. oven for four
hours, removed and cooled and reweighed.

Percent solids = Weight of dried sample % 100
weight of original sample

Checked June 1952
JRL/jeh
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Test No. 36

TOTAL SOLIDS IN ASPHALT EMULSIONS

§§§ “Jeigh out about 3 grams of well stirred emulsions into a small

- lL-oz. can cover or beaker which has been previously weighed.
Place in steam oven for 1-1/2 to 2 hours or until dry. Weigh
again and calculate as follows: '

Weight of dry Sample _ .
Weight of wet sample- x 100 = % Solids

Solubility test on residue from above test determines the type
and amount of filler or fibre if present.

Checked dJune 1952
JRL/ jeh
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Test No. 37

o STRENGTH TEST FOR ASPHALT EMULSIONS
%%@ Standard Procedure

The following is a method for determining the strength, or stability,
of an asphalt emulsion, by measuring its resistance to an electrolyte,
such as sodium chloride, in terms of cc. of 10% of NaCl solution.
These electrolytces, when added to an emulsion in the proper amounts,
neutralize the negative, repellent charges on the asphalt particles,
thus allowing them to join up, or coalesce, forming large particles
which do not pass through a filter paper.

1. Make up a 10% sodium chloride solution by dissolving 10 parts
of C. P. NaCl in 100 parts of distilled water. The sodium
chloride should be weighed accurately on an analytical balance
and placed in an empty bottle. The water is then weighed into
the bottle on the larger laboratory balance.

2. Dilute the asphalt emulsion to be tested by pouring 20 parts
of the emulsion into 100 parts of distilled water. This
weighing may be done on an ordinary balance. Above figures
are for a 60% solids~content emulsion, or 20 x .60 = 12 gnms.
of asphalt. If solids content is 65%, then 12, or 18.5 gms.
of emulsion should be used, etc. .65
Add water to bring total weight to 120 gms.

The emulsion must be thoroughly stirred before taking a sample
out for dilution. ‘

3. Pour some of the 10% sodium chloride solution and the diluted
emulsion into two separate burettes.

L. The next step is to decide upon the number of cc. of 10% NaCl
solution to be tried as a starter. This may not be difficult
for an experienced operator, but for the inexperienced, it
might be well to start with 1 cc. Measure into a graduate
enough distilled water to bring the total of salt solution
plus water to 15 cc. (thus, 1k cc. in this case). Note: NaCl
is not yet added, but amount only decided upon. Run this
distilled water into a test tube of about 30 - 35 cc. capacity.

5. Run 5 cc. of the diluted emulsion from the burette into the
water in the test tube.

6. Run the previously determined cc. of salt solution (1 cc. as
an example) from the burette into the emulsion and water in
the test tube.

7. Test tube should now be corked and placed in some form of
horizontal shaking machine, preferably hand-driven, so that
test tube will receive 90 complete shakes; that is, back and

e forth, in one minute. This effect may be duplicated fairly

';§ close by holding the test tube in hand, in a horizontal

’ position, and shaking uniformly and smoothly, 90 times in
one minute.
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8. Contents of this test tube are now filtered through an
B&D #617 filter paper which has been previously folded
into a 3" funnel.

9. The strength number of any given emulsion is the lowest
number of cc. of 10% salt solution which will give a
practically clear filtrate. 1 cc. less than the above
gives a dark brown filtrate. Thus, in the example given
above, where 1 cc. of salt solution was used, if filtrate
is dark brown it means that another trial must be made
with 2 cc. of salt solution and 13 cc. of water using, of
course, 5 cc. of fresh emulsion. These tridls must be continued
until the filtrate shows a sudden decrease in turbidity. Every
further addition of NaCl solution will produce a fairly clear
filtrate, but as stated above, lowest number of cc., or point -
where filtrate first clears, is reported as the strength number.
Thus, if filtrate showed a break from a turbid to a clear color
upon the addition of 5 cc. of salt solution, strength number is
5. It is possible that emulsion may be so weak that it will
break with the addition of 15 cc. of water only (without NaCl),
and in that case stability would be zero. _

Based on our experience, a #50, #30, or #10 emulsion should have a
strength number, or stability, .of about 6.

Checked June 1952
JRL/ jeh
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Test No. 38

' DEMULSIBILITY OF EMULSIFIED ASPHALT

This method conforms with the demulsibility test for emulsified
asphalt as required by the various State Highway Departments.

Apparatus:

(a) A 600 cc. beaker, a glass stirring rod, and a 50 cc.
graduate (graduated in 1 cc. divisions).

(b) A No. 14 mesh screen

Solution Reguired:

A 0.02 N calcium chloride solution: Dissolve 2.02 grams CaClp,
6H20 in one liter of freshly distilled water.

Procedure:

One hundred grams of the emulsified asphalt shall be placed in

a 600 cc. glass beaker, the weight of which has been previously
determined, and 35 cc. of 0.02 N calcium chloride solution shall
be added during a period of approximately two (2) minutes, being
continually stirred with a weighed glass rod. The emulsion and
the solution of 0.02 N calcium chloride shall be maintained at

a temperature of 770F (plus or minus 2°F.) during the two minutes
required for adding the reagent and stirring. The contents of
the beaker shall then be drained through a weighed No. 14 sieve
and the unbroken emulsified asphalt in the breaker and on the
rod shall be rinsed through the sieve with distilled water until
there is no appreciable discoloration of the rinsing water. The
beaker, rod and sieve shall then be dried in an oven at 3250F.
for two hours, or until completely dehydrated, and weighed. The
weight of the asphaltic residue deposited in the beaker, and on
the rod and on the sieve shall be ascertained by subtracting from
this weight, the weight of the beaker, rod and sieve. The weight
of this asphaltic residue, divided by the weight of the emulsion
taken, gives the percentage of the asphaltic residue deposited.
This percentage of asphaltic residue divided by the percentage

of the residue obtained in the distillation test, gives the
percentage of the residue obtained in the demulsibility test on
the basis of the distillation residue and will be known as the
demulsibility of the emulsion.

Above is for quick—breakiﬁg type. For slow-breaking emulsions,
use 50 cc. of .10 N CACls per 100 gms. emulsion.

Accuracy:

Duplicate determinatibns should not differ by more than 2 units
of the percentage found. .

Checked June 1952
JRL/jeh
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Test No. 39

2§ TOTAL SOLIDS IN ROSIN SIZE

Vleigh out about 3 grams of rosin size into a small 4~ounce can
cover or beaker which has been previously weighed. Place in steam
oven for 1-1/2 to 2 hours or until dry. Weigh again and calculate
as follows:

Weight of dry sample . . . .
Woight of wet sample X 100 = % Solids in Rosin Size.

57,

Checked June 1952
JRL/ jeh
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Test No. 4O

SEPARATION OF ASPEALT TO ITS CONSTITUENT PARTS

The following test method was adapted from the work done by
Dr. 0. G. Sgrieter, of the Bureau of Standards.

Dr. Strieter's early method is described in N. B. S. Research
Paper R. P. 1387, dated May 1941. In the following method

we have incorporated all the changes made by Dr. Strieter up
to September 1947.

Apparatus:

1 - 500 ml. Wide Mouth Erlenmeyef Flask

1 - Small Spatula (3" blade)

1 - Buechner Funnel (for 11 cm. diam. filter papérs)

1 - Large Evaporating Dish

- Side-arm Vacuum Flask

2 - 250 ml. Beakers

1 - Soxhlet Extractor with ground glass Jjoints capable of
holding thimbles 43 x 123 mms.

1 - Steam Bath or an Electric Hot Plate

1 - Gooéh Crucible and Vacuum Apparatus
No. 42 Filter Papers (11.0 cm. diam.)
Soxhlet Thimbles (43 x 123 mms.)

Chemicals

1. N-Petane - Technical Grade, 94% distilling between 95°
and 97°F.

2. Ethyl Ether - Analytical Grade,meeting, A. C. 8. Standard
Specification.

3. Florex X¥F, 100% passing through a No. 100 Screen, Floriden Co.,
Quincy, Florida

Iy, Attapulgus Fullers Edrth. Regular VM, 100% passing through

No. 100" Sereen.

<
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Prozedure:

Chill the asphalt to approximately #0°F., cut into small pieces,’ -
and weigh 5 grams + 0.5 gm. on a tared watch glass. Then transfer

to a 400 ml. wide mouth Erlenmeyer flask. It may be more expedlent

to weigh flux asphalt directly in the 400 ml. flask by pouring in

the melted asphalt.

Add 100 ml. normal pentane to the flask and shake lightly or
rotate to dissolve the asphalt; then add 75 ml. pentane, agitate
again; then add another 50 ml. pentane, : lightly cork the
flask, and allow it to stand overnight.

A. Asphaltenes: To collect the asphaltenes, fllter Tthe pentane
solution through a Gooch crucible with slight
suction. Collect the filtrate in a 600 ml. beaker. Wash the
asphaltenes with pentane until the latter runs clear. Dry -
the Gooch crucible in the steam oven {220 -~ 2500F.) for one
hour, cool in a desiccator, and weigh. ’

If there is evidence of asphaltenes adhering to the walls of
the flask, wash them down with carbon tetrachloride, dry the
flask in the steam oven (220 ~ 2509F.) for one hour, cool in
a desiccator, and weigh. The combined weights of asphaltenes
divided by the original weight of asphalit, multiplied by 100
gives the percentage of asphallenes. .

3@% B. O0ily Constituents: Add Fullers Eazrth or Florex slowly to the
pentane filtrate in the 600 ml. beaker.
Agitate the solution thoroughly while adding, and do not add
more than one to two grams st one time at the beginning.
The end point is reached when there is a marked change in
color of the solution, from blackish brown to deep red or
orange - red when examined by northern daylight. Approach of
the end point can be determined by observing the added Fullers
Earth. The first portions are darkened decidedly, due to
absorbed resins, but when practically all of the resins are
absorbed, the earth is darkened only slightly, and the solution
at the top becomes lighter 1n color and usually takes on a
slight fluorescence.

At the approach of the end point, i1t may be more helpful to
filter 50 mls. of the solution through a Buechner funnel
after each additional of Fullers Earth to better observe the
color.

When the end point is reached, allow the Fullers Earth to
settle, and pour the solution through a Buechner funnel with

a No. 42 Filter Paper. Transfer the Fullers Earth to the
Buechner funnel, and wash with approximately 50 ml. of pentane.

BIRD 007394
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B. Qily Constituents: (Cont!'a)

Transfer the filtrate, which contains the oily constituents,
to a large evaporating dish, and evaporate the solution at
room temperature under the hood until the volume is approx-
imately 50 ml., then transfer to a tared 250 ml. beaker,

and wash the last traces from the evaporating dish with
pentane. Continue to evaporate the solution in the 250 ml.
beaker until most of the pentane has evaporated; then heat
the beaker at 220°F. in a steam oven or over a steam bath
for one hour, cool in a desiccator, and welgh. This portion
of *he 011y constituents is knownas the "cold extracted
oils" .

Transfer the Fullers Earfh, whille still damp, to a Soxhlet
Extraction thimble (43 x 123 mms.), and plug the end with

- cotton. Place the filled thimble in the Soxhlet extraction
apparatus, cover with pentane, and let stand overnight.

Extract for 7 hours with pentane, allow to stand overnight
again covered with Pentane, and extract an additional 5 hours.
The extractor should be heated on a steam bath or on an
electric hot plate on "low" with 2 layers of asbestos paper
covering the stove surface.

Concentrate the extraction liquid as described for the "cold
extracted oils Combine this porulon of the oily constiftuents,
designated at hot extracted oils" with the cold extracted oils.
The weight of the combined portions divided by the weight of the
original asphalt sample multiplied by 100 gives the percent
0ily constituents.

C. Asphaltic Resins: Air dry the extraction thimbles and con-
tents from the determination of the hot
extracted oils until free from the odor of pentane, replace
them 1n the extraction apparatus, and extract with ethyl
ether in the manner described for the oily constituents until
the extract is water white. This extraction should not take
more than 5 hours. Fillter the ether extract through a Gooch
crucible, and concentrate it in the manner described for the
oil-pentane solutions. Water often present in ethyl ether in
small amounts or condensed water may appear on the surface of
the solution when ethyl ether is evaporated. It can be removed
by adding small amounts of absolute alcohol during .the last
stages of the evaporation. Remove the last traces of ether
alcohol and water by heating the residue to not over 176°F.
and cooling in & vacuum desiccator. The weight of the residue
dlvided by the weight of the original asphalt sample multiplied
by 100 glves the percent Asphaltic Resins.

Note: Samples as large as 50 gms. of asphalt may be used if corres-

ponding changes are made with the other apparatus and solvents.
With larger asphalt samples, the color change is more distinct when
adding Fullers Earth.

JRL/hem )
Sept. 1954 -
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Test No. L1

STERMINATION OF THE SULPHUR CONTENT OF COAL,
OIL, AND OTHER COMBUSTIBLES {from bomb washings)

The sulphur in coal, oils, and other combustible materials may
be determined from the washings in the bomb after the same are
burned in the calorimeter. During combustion the sulphur is
converted into sulphurous or sulphuric acids which condense
upon the inside of the bomb.

Upon opening the bomb, these acids may be washed out with
distilled water in a wash bottle into a beaker. Add 5 ml. of
a saturated NapCO3 solution to the washings, heat to boiling
on a hot plate and boil slowly for 10 min. Filter the hot

solution through a No. 42 filter paper using light suction if

necessary. Wash the precipitate six times with boiling dis-
tilled water, and then discard the precipitate.

To the filtrate, add 10 ml. of Bromine water and then acidify
with dilute HCl. (Use a 10 ml. burette and alkacid paper.)
Boil to expel the bromine {(clear solution), then add 10 ml. of
10% BaClz solution with a pipette. Boil for 15 min., then let
stand overnight atapproximately 200°F.

Filter on an ashless filter paper (No. 42) and wash with hot
distilled water until the washings show no chloride (white ppt.
of Ag Cl) when a few drops of a dilute solution of AG NO3 are
added to the filtrate. {(Need approximately 600 ml.hot distilled
water). Fold the wet precipitate in the filter paper and ash in
a weighed platinum crucible in the muffle furnace.

Caleculations:

Wet. of Ba S0), (gms.) x Factor 0.1373 = Wt. of Sulphur in gms.)

Copied 7/11/L9
Checked June 1952
JRL/ jeh
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DETERMINATION OF H

AT OF CO¥BUSTION OF FUELS
§§§ ARD OTH C
%

R _COMBUSTIBLES

1. COAL:

Fanipulation:

Place the lower half of the bomb in the iron plate holder, and
adjust the fuel pan support in proper position. This support is
held by a taper pin which fits into the inner end of the insulation
plug, which plug is at the side of the lower cup of the bomb. The.
taper pin holding the fuel pan support should be entered firmly
into the insulation plug in order that the support will not permit
tipping which would likely result in the upsetting of the charge of
fuel at the time of ignition. ‘

The fuse wire is connected to the binding post on the fuel pan
support and extends across the bomb to the binding post at the
opposite side of the bomb, sufficient length being allowed that the
wire will dip down enough to be in contact with the fuel which is
afterwards placed in the pan. '

Care must be taken that the wire does not touch the fuel pan.

The fuel used is sampled, crushed, and powdered according to
directions given below.

Fill a test tube or convenient weighing vial with the prepared
sample and weigh the same accurately to one tenth of a milligram.
Pour from this into the pan in the bomb until the pan is approxi-
mately half full. Weigh the vial again, and the difference of the
above weighings gives us the net quantity of fuel in the bomb.
(Alternate Method) Fill a 3-o0z. Gill can or a convenient vessel
with the prepared sample, and weigh the desired amount directly
onto the calorimeter ignition pan with the use of a small spatula.
This weight should begreater than five tenths of a gram and not
more than one and two tenths grams. For hard coal, the maximum
charge should be not greater than one gram. Hard coal should not
be as finely divided as soft coal, (through a 60-mesh sieve is
sufficient.

CAUTION!

All interior walls of the passages leading from oxyzen
supply to bomb including valves and gauges must be kept
absolutely free from oil and also the interior wall of
THE BOMB as the presence of small quantities of oil in
2 stream of oxvgen will sometimes cauSe a violent
spontaneous explosion.

BIRD 007397



Test No. LZ
- Page 2 -

DETERMINATION OF HEAT OF COMBUSTION OF FUELS
AND OTHER COMBUSTIBLES

I
2 \;.‘ 8
a%g 3
3

1. CaL: (Cont'd)

= temoms o srr—

0iling Calorimeter Bomb:

" A sufficient amount of oil should be placed on the threads of the
lower cup to the bomb of this Calorimeter to give the same slight
lubrication. The bomb contains oxygen under pressure, and no oil
should be allowed to run inside the bomb. Neglect to properly’
0oil the threads above referred to may do the instrument damage

beyond repair.

2, COKE, HARD COAL, etc.:

The determination of the heat of combustion of coke, and extremely
hard coals, is best made by burning the same mixed with a ready
burning combustible, such as a high grade bituminous coal. This
auxiliary combustible facilitates the complete combustion of -the
whole mixture of coke or hard coal.

A known weight of the auxiliary combustible should be placed at
the bottom of the pan and the coke or hard coal sprinkled over,
. it. The auxiliary combustible should be dried and carefully
ﬁ@% standardized as to its rise in temperature per gram in the
. calorimeter when the same is completely burned.

3. LIQUID FUELS:

Calorimeter outfits having bombs with acidproof linings are
preferable in testing liquid fuels.

HEAVY OILS:

In the handling of liquid fuel, the most suitable method of pre-

venting the evaporation of the samples is %o hold same in a small

weighing bottle with a stopper. A dropper is used for the purpose

of transferring the liquid fuel from the bottle into the bomb.

After introducing the o0il into the fuel pan of the bomb, the stopper

is replaced in the weighing bottle. The weight of the bottle with ‘
the stopper is taken before and after the oil is removed. The {
‘difference in the two weighings gives the net weight of the liquid :
fuel in the bomb. With heavy oils, the o0il can be dropped directly

onto a small quantity of ignited asbestos in the pan. As soon as

the o0il is placed in the fuel pan, the upper half of the bomb should

be immediately placed in position to prevént any vaporization of the
sample. Use approx. 0.6 gm. sample.

B | LIGHT FUEL OTLS, GASOLINE, ALCOHOL, etec.: -

[rese———.

Because of the rapid evaporation of the lighter fuel oils, it is
not advisable to pour the same directly into the fuel pan. Small
gelatine capsules can be obtained which may be filled with ignited

U b
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DETERMINATION OF HEAT OF COMBUSTION OF FUELS
AND OTHER COIBUSTIBLES

(Cont'd)
LIGHT FUEL OTLS, GASOLINE, ALCOHOL, etc.:

asbestos and into which the light oils may be poured, the latter
being absorbed by the asbestos. The filled capsule is sealed,
placed in the fuel pan and burned in the usual manner, .using iron
wire for ignition. The dry weight of the capsule and asbestoes
must be known and after filling capsule with charge and sealing
same, the weight of the whole is taken. Care should be used that
no air bubbles are enclosed with the charge in the capsule, as
the fuel will otherwise ignite with explosive violence.

The upper half of the bomb is placed in position and the nut
screwed down as far as may be by hand, care being taken not to
cross the threads. The shoulder on the upper half of the tomb,
over which the nut makes bearing contact, should be lubricated
with oil. Extreme care should be taken that no oil or grease is
deposited on the lead gasket, as the bomb when working properly,
closes without the upper half turning on the gasket due to the
contact-friction of the nut. Any oil on the lead gasket would
tend to hinder the proper action in this respect.

The large wrench is used to make the joint tight, and operator

shouvld apply the same very nearly to his full streagth. (If the
A3 thread of the large nut is kept free from dirt, the same will
@§§ turn into place freely by hand.)

The bomb is now ready to be filled with oxygen, and this is
accomplished by means of the spindle valve at the top of the

bomb. The nipple is coupled to the oxygen piving by means of

the attached hand union. (The oxygen piping should be properly
located and screwed fast to the bencho§ IN HANDLING THE BOMB, CARE
SHOULD BE TAKEN NOT TO TIP OR JAR THE SAME, AS FUEL MAY BE THROWN
FROM THE PAN.

Close the valve (on the bomb) that is not connected to the oxygen,

and open the one that is connected to the oxygen supply one

revolution. Also open the valve on the pressure gauge line one -
revolution.

Then the valve on the oxygen supply tank is very cautiously opened.
The pressure gauge should be carefully watched and the tank valve
so, regulated that the pressure in the system shall rise very
gradually. Vhen the pressure reaches 300 pounds per square inch,
the tank valve is closed, and the spindle valve on the bomb imme-
diately after, and then the pressure gauge line valve.

Note: Use ?%% lbs. pressure when making sulphur determinations.

The bomb should be immersed in water immediately to detect any

. possible leakages. (Preferably a §1ass jar, as slight leaks are
*w% detected by loking from all sides.
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DETERMINATION OF HEAT OF COMBUSTION OF FUELS
AND OTHER COMBUSTIBLES

(Cont'd)
LIGHT FUEL OILS, GASOLINE, ALCOHOL, etc.:

The bomb is now ready for the calorimeter, which is prepared
as follows:

Nineteen hundred and fifty grams of water are placed in the
calorimeter can. The bomb is then placed in the bucket and the
stirrer and thermometer are lowered into posrolon° The large
thermometer is then immersed about three inches in the water and
the thermometer bulb should be at least one-half inch from the
bomb. Care should be taken that the bomb does not touch the sides
of the can or that the STIRRER DOES NOT TOUCH THE BOMB.

Ienition Wiring: One terminal of the electric circuit for igniting
the charge is connected to the bomb by means of the taper binding
post which fits into the spindle at the top; the other is connected
to the outer ‘end of the insulation plug on the lower cup of the
bomb. A short length of insulated wire carrying the taper pins
fitting into the outer end of the insulation plug and the valve
spindle is included with the apparatus. The other ends of these
insulated wires are fitted with connectors for the terminals from
the switchboard. One 100 watt lamp and one 150 watt lamp in
parallel are placed in series with the fuse wire when 110-volt
circuit is used for firing. Four 100 watt lamps in parallel are
placed in series with the fuse wire when 220-volt circuit is used.

The temperature of the calorimeter is noted and the water in the
jacket is brought to this same temperature. The jacket water must
be originally at a lower temperature than the calorimeter water

and is brought to the calorimeter temperature by causing an electrie
current to flow through the same. Connections are made from the
supply circuit to the binding posts on the J&Ckéu with suitable
switch in circuit.

In making the first run of a day's testing, the temperature of
the calorimeter can be adjusted to the lowest practical working
temperature of the calorimeter. This temperature of the calori-
meter is usually the lowest temperature which can be conveniently
read on the termometer stem just above the thermometer holder,
CARE BEING THAT THE THERMOMETER BULB IS PROPERLY IMMERSED (the
bottom of bulb LY from surface of water and not less than 1/27
from any part of the bomb). The jacket is filled with water at
a temperature lower than that of the calorimeter water and is
brought to this latter temperature by throwing in the switch on
the jacket circuit. The jacket thermoneter is closely watched
and when the temperature is approaching that of the calorlmeuer,
the circuit is opened. The temperature of the Jacket is held
w1th1n approximately one-tenth of a degree from that of the.
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DETERMINATION OF HEAT OF COMBUSTION OF FUELS
AND OTHER CCIMBUSTIBLES

{Cont*d)
LIGHT FUEL OILS. GASOLIN®E, ALCOHOL, etec.:

‘calorimeter; with the stirrer running for two or three minutes,

the temperatures throughout-the calorimeter are allowed to-
equalize. One or two preliminary readings at one-minute intervals
are then taken to determine the initial temperature. The charge’
is then ignited by snapping the switch below the 100 watt and

150 watt bulbs on the panel. When the two lights go out, it
indicates that the charge has been fired (0-3 sec.] and the -
circuit broken inside the bomb by the burning out of the firing
wire. The panel switch is then shut off.

As the temperature rises in the calorimeter, the temperature of
the jacket is carried along in close proximity to the same.

This is accomplished by closing the switch in the jacket circuit
and permitting the current to flow as long as the jacket tempera-
ture does not exceed the calorimeter temperature. The jacket
temperature is carried along with the calorimeter temperature
until it approaches its maximum, and then the jacket circuit is
opened. With reasonable care on the part of the operator in
watching the temperature, he will soon become proficient in main-
taining equal temperatures in the jacket and calorimeter.

When the calorimeter temperature is approaching its maximum,
readings of the calorimeter thermometer are taken at one-minute
intervals, the maximum temperature thereby being accurately
determined. When this is done, no further readings are necessary
and the run is finished.

The second run can be made without changing either calorimeter
or jacket water when the regular calorimetric thermometers,with
twelve or more degrees range, are used. The bomb is refilled
with charge of combustible and oxygen; and after checking the
weight of the calorimeter water against losses when removing
the bomb after the first run, the second run is conducizd in
like manner to the first. Only one or two minutes of stirring
will be found necessary to establish complete temperature
equilibrium; and after taking initial temperatures, the charge
is at once ignited.

BIRD 007401
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DETERMINATION OF HEAT OF COMBUSTION OF FUELS
AND OTHER COMBUSTIBLES

Heat of Combustion Calculations

For Fuel 0Oil

Sample No. Date
Run No. '

We. of Ign. dish and 0ll ~e=w

"‘J‘urto Of Igna dlSh - e am

We. of Sample -
Wt. of Vater 1950 gnms.
Temp. readings-

. 6. 11.
20 70 12\:
3. 8. 13.
Lo 9. 1L
5. 10. 15.

u

Temp. at Firing ---- 4 (Corr. Factor)

4

Temp. at Max. =~=-- < (Corr. Factor)

Rise in temp. corrected for errors in therm. —----
Rise per gm. of sample -=-w-

The water equivalent of bomb, calorimeter can,
stirrer, etc. is 578.

CGram calories of fuel o0il = (1950 < 578) x rise in temp.
in OC per gm. of sample.

L

2

B.T.U. per pound of Fuel 0Oil = Gram calories per gm. x 1.8.

Note: Whether running sulphur content or not the bomb
must be washed out with ‘distilled water and dried

after using.

Copied 7/11/49
Checked June 1952- JRL/jeh
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Test No. L3

SAVPLING RITULTNOUS :ATERILLS

Designation: D 140-52T)

e
w
3
[}

Scone

1. These methods apgply to the sampllnv of *1quld semisolid,
or solid bituminous materials at the point of manuLacture,
and frow. bulk storage, tank cars, dlstrlbutors, barrels,

drums, or cakes.

Purpose

2. {a) Sampling is equally as important as the test*ng, and every
precaution shall be taken to obtain samples that will show
the true nature and condition of the materials they
represent. Test results are valuable only when the tests
are performed on-a sample truly representative of the
material under consideration.

{b) Samples may be taken for either of two purposes:

1.) To represent as.nearly as gossible an average
of the bulk of the material sampled.

2.} To ascertain the maximum variation in characteristics
which the material may possess.

In either case, the samples shall be obtained by methods
hereinafter described.

Time and Place

3. (a) Whenever practicable, bituminous materials shall be
samnled at the point of manufacture, and at such time
as to allow the tests, controlling acceptance or rejec-
tion, to be made in advance of shipment.

{(b) “hen impracticable to take samples at the point of
ranufacture, they shall be taken from the shlpment
immediately upon delivery.

w
1
N
o
O
T ()
w
§0
3
o
-t
®
w

=
&

e of samples to be subnitted for testing shall be-

For routine laboratory examination, 1 qt. -

m bulk storage, during loading or filling
tributors, tank cars, or trucks, 1 gal. .
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SATTLING BITUUINCUS JIATIRTALS

(A3TIT Desicnation: D 1LO-52T)

{2) Liouid laterials: (Cont'd)

3.) From barrels or drums, 1 gqt.

|€)]

~
(@
~—
1G]

enisqolid or Solid laterials:

S S AR

1.) From barrels, drums or cakes, 2 to 3 lb.
2.)

Trom crushed or powdered matorlal in bulk or
bags, 2 to 3 1b.

Containers

5. Containers for liquid bltumlnous raterials ahall be small-
wiouth cans with cork-lined screw caps, except

for emulsions,
in which case thev shall be wide-mouth glass jars or bottles.

Containers for semisolid and solid materials shall be friction-

TOp cans.

Protection and Preservation of Samples

6. {a) Carc shall be taken that the samples are not contaminated
with dirt or other extraneous matter and that the sample

containers are perfectly clean and dry before filling.
(b) Immediately after filling,

the container itself or on a linen taz atvached to the
container.

(c) 3amples of emulsions shall be packaged in such a manner
as to »protect them from freezing.

SAITTIING AT PFLAGD OF DARUFACTURE
From Bulk Storase
7. {a) Lizuid Faterisls and iaterials Hade Liquid by Heating -
The inlet and outlet to the storage tank shall be closed
" and a l-gal. saﬂnle dravm from the top, middle, and
bottecm conten _he bawule mav be taken from drzain
coclks on tne S+dc of the aﬁ&, if such are available, and

when so taxen, enough nzterial shall be allowed to flow

through the ﬁraln cocka and dlocaraed to ensure a repre-
Oche‘ﬂlse,

sentative sample from the contents of tne tank.
sanples may ba taken bv lowering into the materisl a
suitable weighted bottle or can.

the sample containers shall be
tightly closed and properly marked Jfor identification on

BIRD 007404
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or can shall be fitted with a stopper which
removed by a String or wire attached to it after
s been lowsrzd tc the proyper depth. The three
es from bulk storage may be tested separately for
stency in order to detect stratification. They may
ien be combined, thoroughly mixed, and a one-gallon
ample taken thernfrou for other tests that may be
equired for determining average characteristics of the
ate
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(b) Crushad or Powdered laterials in Bulk -
Solid bituminous materials in crushed fragments or powder
shall be sampled in accordance with the tandard ~ethod
of Sampling Coke for Analysis (ASTIH Designation: D 346).
The gross sanple shall be not less than 50-1b. from which
shall be selected the 2~ to 3-1b. sample for test.

Trom Barrels, Drums, Cakes, and Bags

" 2. (a) Liquid laterials -

&9§ Samples of liquid bituminous material from barrels or
drums shall be sscured by taking one quart of material
frow packages selected at random according to the cube
root nethod described in Paragraph (b). when the lot of
material is obviously from a single run or batch of the
producer, the sambles shall be’ combined and thoroughly
mixed and an average sample taken from the combined
materizl. In case more than one run or batch is present
and can be clearly differentiated, a composite samcle
shall be prepared from each batch. where it is not pos-
sible to differenticte between the verious batches or runs,
each sample shall be exemined separately.

(b). Semisolid or Uncrushed Solid ¥ateriazls -
re the lot of material to be sampled is obviouslyfrom

ingle run or batch of the producer, one package or
calke shall be selected at random and samnxlsd as described
below. Thiere the lot of material to bs Qumy;ed is not
ObV‘OLblV from & single run or batch of the producer, or
where the single s mole selected as descrlbad above fails
on test to conform to the reguirements of the specifica-
tiorns, a nuabsr of pwckavcs or cskes shall ba selected at
randoit eguivalent to the cube root of the total number of
packages or cakes in the lot. For convenience, the
following table is given, showing the number of samples

‘“3 to be selected for shiprments of various sizes:

BIRD 007405



- Poze L - : ’ Test No. L3

8. (b)
Packages or Cakes Packages or Cakes

in Shiovment Selected
2 to < S
9 to 27 . . - [ . . . Y - * 3

28 to Y P

65 to 125 & v 4 e 4 e s e e s 5

126 to 216 . v . v s e e e o s b

217 to 343 0 v e e e e e e e e 7

3L to 512 . v e e v e e e . . 8

513 to 729 . < v ¢ v 4« 4 . . o 9

730 to 1000 . . . ... ... .10
1001 to 1331 . . . . . . . . . .11

Samples shall be taken from at least 3 in. below the surface

and at least 3 in. from the side of the container or cake or
from the center of a cake. A clean hatchet may be used if the
material is hard enough to shatter and a broad, stiff putty
knife if the material is soft. An auger, or brace and 3/L in.
bit, or other suitable means may also be ussd. when more than
one package or cake in a lot is samplsd, each individual sample
shall be not less than 1/4 1lb. in weight. Uhen the lot of
naterial is obviously from a single run or batch of the pro-
ducer, all samples from the lot shall be melted and thoroughly
mixed, and an average one-gallon sample taken from the combined
naterial for examination. In case more than a single run or
batch of the producer is present and the batches can be clearly
differentiated, a composite one-gallon sample shall be pre-
pared for exanination from each batch. UWhere it 1s not possible
to differentiate between the various batches, each sample shall
be examined separately.

’

(c) Crushed or Powdered XYaterials -

Ythare the crushad or powdered material is in barrels, drums, or
bags, a number of packages shall be sélected at random as
deserited in Paragraph (b). A sample at least 1 1/2 1b. in

’ weizht shall be sclected from near the center of each container
to vield a gross sample weighing not less than 50 1b., from
which the 2- to 3-1b. sample for test shall be sslected as
osrescribed in the 3tandard Ilethod of. Sampling Coke for Analysis,
(ASTM Designation: D 346).

Lurins Loadiag or Tilling

1s, or packages are being
taken from the pipe line
o
2

as described in

- Q. Then tank cars, distributors, bharre
S, 4 . 'y

£y £illed, sarples mav conveniently be
- threouzh which the material is flowi

vid n
Dgraeraphs (a) and (b) ({Fote).

BIRD 007406



Faze 5 - Test No. L3

SATPLING RITUITICUS JIATTRIALS

v aehe s e [ L SO 2o

(4iST:. Desirnation: D 1L0-52T)

Yurinz Loadins or Filline (CO 5 1d)

o™

3. {a) Pr 1errpd Trocedure - Continuous Sampling, A olwcable

Only Yhen Filling Line is Full and Under Pressure -
¢ The sucwpling pipo shall Lo lusorted inte a rising section
of the pipe 1ine on the di scharge side of the pump or in
a conpletely filled line in which the material is flowing
by gravity. The sampling pipe shall be not more than one-
eighth the diameter of the pipe line and its opening
should be turned to face the flow of the liquid. This
pipe chall be provided with a plug cock and shall dis-
charge into a sample receiver. The plug cock shall be so
adjusted that there is a steady continuous flow of bitum-
enous material through it and so regulated that the sample
receiver will f£ill to the r=qu1red amount in the same time
that is required to make the entire loading. In the case
of semisolid materials, the receiver shall be provided
with a closed steam coil which shall keep the ctontents at
\ a temperature just above the liquefying point. The

sampling shall be so regulated that, for each 1000 gallons
of material loeded, at least one gallon of sample is

ey taken; but 40 gallons shall be the limit regquired for any

LR one cargo. Care should be taken that the drip cock, after

once having been set, allows a constant flow during the

loading. At completion of the loading, the receiver shall

be thoroughly agitated and a one-~gallon sample taken

therefrom.

(b} Alternative Procedure - i
If contiruous sampling equipment is not available, or in
case the naterial flows by gravity’ chrough pipe lines that

are not completely filled, samples shall be obtained by
taking not lass than ten dipperfuls at the outlet at
uniform intervals throughout the entire loading. In no
case shall the sample total less than L gallons. 4t
completion of the 10uQ1nO; the receiver shall be thoroughly
aginated, and a one-gallon sample taken therefrom.

3 0% 'c7

SAMPLING AT “OI‘ OF JSLIVZRY

Tank Cars or Trucks

10. (a) A careful observation of the condition of the material in
regard to the presence of foam, sediment, or free water on
top or at the bottom of the material in the car shall be
made immediately before sampling, and, if such extransous
materials are present in measurable qu ntities, their
volume shell be estimzsted and samples of each shall be
taxen and properly labeled. TIf possible, the foreign

i shall be removed and discarded before sampling.

5
o
ct
O (
s
}.J
P g
’—.I
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~ Page 6 - Test Fo. 43

SAMPLING BITUMINOUS IMATERIALS

(ASTH Designation: D 140-52T)

~ Tank Cars or Trucks (Cont'd)

10. (b) Liquid bituminous materials shall, if practicable, be
sampled before heating, but if heating is necessary, at no
time shall the temperature exceed that required for satis-
factory sampling. Semisolid or solid bituminous material
shall be rendered fluid by heating.

(¢) Samples shall be taken by means of a weighted bottle or
can, as described in Section 7 (a), from the top, middle,
and bottom of the material in .the car or from the unloading
pipe line as described in Section 9 (z) or (b). .

Distributors

11. The contents of distributors shall be thoroughly mixed by
circulation of the contents with the pump (see Section 10 (b).
Samples shall then be taken by means of a weighted bottle or
can, or from drain cocks, as described in Section 7 (a). One
sample shall be sufficient. '

Ships and Barges

12. If sampling is required before unlcading, top, middle, and
bottom samples should be taken by means of a weighted bottle
or can, as described in Jection 7 (a). If sampling is not
required before unloading, or if an average sample is satis-
factory to the recipient, it shall.be taken while unloading
as described in Section 9 (a) or (b}. In case of separate
tanks or partitioned holds, each compartment or tank should
be sampled individually. :

Barrels, Drums, Cakes, and Bags

13. Sample as described in Section 8. &

Crushed or Powdered liaterial in. Bulk

14. Sample as described in Section 7 (b).

Note: (Tndicated on Page L)
The methods of sampling at place of manufacture
JRL/ jeh presuppose that the vessels into which the mat-
June 1952 erial is to be placed for shipment are clean
and free from any form oi contamination. Should
they not be, or should there be any question
, regarding their condition, the sampler shall make
4 appropriate comments to accompany the sample, and
may teke additional samples of the loaded vessels
before leaving the place of manufzcture, in zc-
PR . . cordance w%th the methods of sampling prescribed
*n sections 10 to 13 for sampling at point of delivery.

BIRD 007408
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%%% INDEX - Laboratory Manual of Tests
BLISTER TESTS

Test Noe.
1. Roofing and Shingles
2. Insulating 3iding
3+ Strieter Blister Test
L. Flintkote Insulating Siding Blister Test

o
3

BIRD 007410



Test No. 1

BLISTERING TEST FOR ROOFING & SHINGLES

The samples to be tested shall be approximately L"x8".

The samples are soaked in water for 72 hours, At the end of this
time, the samples are removed from the water and allowed to drain by
suspending in 100° oven for 1/2 hour. This drying may be hastened by
removing the excess of moisture by means of compressed air. L -

After the excess moisture is removed, the samples are placed in an
oven heated to 176° F. for two hours, removed and inspected.

Results shall be graded as ﬁollows;
Traces - One or two very small blisters.
Slightly Blistered -~ A few small blisters.
Blistered- Surface covered with smallAblisters.
Badly Blistered- Surface covered with_largé blisters.
Any other variations than mentioned above‘should be noted.

This test has proven effective in detecting material that w111
blister under natural weathering.

Checked June 1952

BIRD 007411
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Test No. 2

BLISTERIMG TEST FOR INSULATING SIDING

Samples to be tested shall be approximately 4" x 8", Cut edges

of the samples shall be given a heavy coat of quick setting or
plastic cements and allowed to dry before testing.

The samples are soaked in water for 72 hours. At the end of this
{ime, the samples are removed from the water.and allowed to drain by
standing on edge for about 1/2 hour. This drying may be hastened by
removing the excess of moisture by means of compressed air.

After the excess moisture is removed, the samples are placed in an
oven heated to 170° F. for two hours, removed and inspected.

Results shall be graded as fqllows:
Traces - One or two vepry small blisters.
Slightly Blistersd - A few small blisters.
Blistered - Surface covered with small blisters.
Badly Blistered - Surface covered with large blisters.
Any other variztions than mentioned above should be noted.

This test has proven effective in detecting material that will
blister under natural weathering.

Checked June 1652

AP
8/19/54
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Test No. 3

ﬁ% STRELTER BLISTER TEST

Objiect - To ﬁest‘prepared roofing for the tendency of that materisl
to blister.

Apparatus:
Constant temperature oven capable of holding 175° 7,
Pan for water.

Procedurer

Samples of the prevared roofing to be tested are cut to any convenient
size. (UWe use a 5"x9" sample) holes are punched near the top and hooks
or ¢lips iunserted. The samples are then hung in the 175° F. oven for
two hours. At the end of the 2 hour periocd the samples are taken from
the oven and quickly- submerged in water at room temperature, left for
ten minutes in the water, removed, dried on the surfaces with a damp
cloth and replaced in 175° oven for a repetition of the cycle. After

3 complete wet and heat cycles the samples are left for 16 hours at

the 175° F. and the whole is considered one cycle.

P All samples are closely inspected at the end of each complete cycle.
I
\\4,\\}’

Ravs

Checked June 1952

<& ‘\T\}
Eal S S

AP
&/18 /54
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N FLINTKOTE IWSUL SIDING BLISTER TEST

Accelerated blistering test for brick siding bazsed on Ford Company -
test.

A sample, six-inches wide, shall be cut across the full width _
of each master panel tested. Both long edges of this piece shall
axpose the unsaturated fiber of the panel.

Semples, so cut, shall be fully immersed in a water bath malntained
at 160°9F%, * 3°F° and kept immersed for one hour. The specimens shall
be arranged in a vertical positlon, approximately one inch apart with
the top of the specimens one to two inches beneath the surface of

the water. This 1s best done by means of a simple rack in which

the specimens are placed. The specimens shall be prevented from
floating out of position by a suitably weizhted bar laid across

their top edges. To aid in maintaining a constant and uwniform
temperature, the bath shall be provided with mechanical agitation.

At the determination of the one-nour immersion period, the szmples
shall be removed and thneir surface superficially &ricd by mepping
with a paper towel. Samples shall be placed immediately, granule
face up, on the shelf of an alr recirculation oven maintained at
2h00p, * 3°F. At the end of a two-hour period, the specimens shall .
be removed from this oven and allowed to cool, granule surface up.

‘? Wnen at approximately room temperature, the degree of blistering shell
be observed and recorded. The folloving scele, .bhased upon comparison -
with standard panels, mey be used. .

Mo blister

Trace of blisters
Very slight blister
HModerate blisters
Heavy blisters
Excessive blisters

A0 N0 H!Q o

Weights of specimens taken befores and aiter water socakling may be
of interest.

Checked June 1952

J =l
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8/19/54
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INDEX - Laboratory Manual of Tests

CEMENT ASBESTOS PRODUCTS

Test Noe. _
le Strength Test of Asbestos =~ Cement Products
2. PBL Water Penetration Test = Cement-Asbestos Prodhcts
3. Blooming of Asbestos—Cement Products
he Percentage Moisture in Cement - Asbestos
5. Water Absorption Test - Cement=Asbestos Products

6, Consistency Test for Lap Cement, Liquid Roof Coating,
Cold Cement, and Plant Band Adhesive

7. Testing Consistency of Plastic Cement
8., Workability of Cements

9, Open Cup Flash Point for Lap Cement and Liquid Roof Coatings

Q,.%\.
€) 10, Siiding of Cements

11, Specific Gravity and Weight per Gal lon
12, Specific Gravity of 0ils and Solvents (Hydrometer)

BIRD 007416
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Test No. 1

STRENGTH OF ASBESTOS -CEMENT PRODUCTS

the breaking strength of Cement—AobeoLos Siding six (6)
R 3 with the grain and 3 across the grain of the sanmple are
th an Asbestos Siding cutter. These samples are 13" x 9"

The testing apparatus used at PBL is a Scott Tensil Strenszth Tester,

wvhich shows the breaking strength in pounds, and has a fabChy
arrangement holding the needle at the maximum straln reached.

PBL has nad a pair of frames made which fit in the cla amps of the
tester. The frame filtting the top clamp is a var of 3/8 square
steel with two triangular knife edgs bearings welded to 1t seven
inches apart, so the 1~" wide sample rests on knife edges exactly
seven inches apart. The frame {fitting the bottom clamp is a single
knife edge applying pressure in the center of the seven inch span.
The pointer on the dial registers pounds required on this single
knife edge to break the strip of siding being tested.

This reading is the breaking streungth and 1s used directly in

Tiguring the Modulus of Rupture.
The formula for finding the Mod. for these dimensions is:

neth x 7

Mod. x = Breaki ens
T 2

0 str
Calipe

The caliper is the average of ! measurements taken along the line
of fracture.

The embossed graining is not ground from the sample but th
are tested Jjust as they are made, giving a caliﬁef siightlsy
than that of the actual fracture.

The manually operated pulley applylng pressure to the sanples 1is
turned at the rate of 80 rev. per min.

+

June 1952
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Test Mo. 2

PBL WATER PENETRATION TEST - CEMoNT-ASBESTOS PRCDUCTS

A4
S

The sample to be”tesped is cut into 3 sections (in ?Qe case of sid-
ing, giving 3, 8"x12" pieces). A putty ring about 3" high is built-
up on each plece, enclosing at least 60% of the surface.

The samples are thon placed (ring side up) on dry pavers over which
penescope powder has been sprinkled. .

The area within the ring is then fllled with water and the time
elansing between the placing of the water and the appearaince of the -
P . P . [} s s N N . it
first spot apout 1 in diameter in .the penescope powder is the "water
penctration time". :

The average of the penetration times of the three parts will be taken
as the penstration time of the sample.

Penescope powder is a powdered sugar and methyl violet mixture. 2%
methyl violet, 98% sugar, (by weight) which is very sensitive to
molsture.

diene 1952
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BLOOMING OF A4SBESTOS - CEMENT PRODUCTS

” I}

i tesu to determine the tendéncy o’ Cement-Asbestos products to

Senples of Cement-Asbestos products being tested for bloom are cut
into 24"x8" pieces. A hole is put in sach sample about 1" from one
ead ia the center of the panel. The samples are then vlaced in water
to o depth of about L4 inches and left soaking for 16 hours (a piant
cemen1~ can is SatlSLaCLOTy for each szmple). At tha end of the
soaking period the samples are suspended above the vater for four
hours, the water
{The samples should be suspended in a place relatively free from
oraft° and air currents).

Yhen the samples are dry they are inspected visually and rated
according to amount of bloom present. Occasional microscopic
examinations should be made of bloomed samples to note type of bloom
crystals.

removed and thz samples left to dry in the ailr. -

BIRD 007419




Test No. L

PERCENTAGE MOISTURE IN CEMENT-ASBESTOS

t to determine the amount of moisture present in Cement-Asbestos
cts. )

Samples being tested are cubt to a convenient size about 8"x12" wsighed -
znd placed in the 2200F, oven for 24 hours. At the end of this period
the samples are taken {rom the oven and cooled to room temperature.
When the samples are cooled they are agsin weighed.

. loss in weight
Percent Moisture = x 100

welght of dried sample

+
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VATER LRSORPTICH - CEMEIT-ASEESTOS PRODUCTS

i 4
R

tendaney of Cemenbt-Asbestos products to

Somoles being tested for this quality are dried by the method used in
vercent moisture test, or the samples measured in that test may be
used. The dried sample is welpghed, submerged in tap water at room
tempereture and left for 24 hours. At the end of this psriod the
samples are reinoved, the surfaces dried with a damp dloth and weighed.
Percent water absorption = %2in in welght of sample <y 300
welght of dried sample :

2
.

T 73)
i

) Checked June 1952

-
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Test No., 6

COMSTISTENCY TEST FOR LA?P CEMEF& LT UTD ROQF COATING,
COLD CEMENT, AHD PLANT BAMD ADHESIVE

Lopearatus:

The apparatus for controlling the consistency 1s a spscial PBL
Viscosimeter No. 2, similar in principle to the Sayboxt VlSCOSlmetef.
It consists of a cylindrical vessel 3-3/4" diameter and 7" in height
with a removable oottom for cleaning. Four mptal lugs are securced on
the inside, two 1" from the bottom and two 1" from the top. These
serve to measure a constant volume of the material expelled through
the o»ifice. A biueprint of the apparatus 1s available &t PBL.

¥Materials with varying consistencles may be tested by means of the

removable plugs with different sized orifices. The orifice is sealed-

with a tight fitting cork stopper. Use 3/4" orifice for Liquid Roof
Coating, Lap Cement, Cold Cement, and Plant Band Adhesive.

Preparation of Sample: .

A sawmnle of at least 1200 cc. of material should be brought to a
temperature of 90 - 2159, by means of a water bath.

When used for cmntrol testing at FBC, the sample of material to be
tested may be taken directly from the top of the mixing kettle after
3 the proper mixing time.

TR
g%% %
5

lfethod of Testing:

The viscosimeter 1s filled to the level of the upper lugs with Che
material to be tested. The temperature is then recorded. The time

of out-flow of the volume between the upper and lower lugs is
Getermined by means of a stop watch. This reading should be compared
with the value as plotted on the standard Time Temperature curves
which give the allowable limits for approval for each type of materizal
being tested.

Revised 11/28/50

JRL/ jeh
Copied 8/11/5k
JRL/cal

&

Chaeclked June 18352
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TESTING CONSISTENCY OF PLASTIC CEMZNT

Apparatus:

1. A Scpptte Consistency Tester, consisting of a Cylindrical tube
1-7/3" diameter and 10-1/8" long and a brass collar 5/8" in
diameter and 1 in height which screws into the base.

2. Timer.

3. Amalgamated tin, or brass plate.

4., Thermometer

Preparation of Sample

The material to be tested 1is first introduced into the brass collar,
care being taken that the collar 1s completely filled. The collar
is then immersed in water at 77°F. for 10 minutes while standing on
the amalgamated tin or brass plate.

Methed of Test

Screw collar into tube while immersed in the water and set combined
tube and collar down in the 779F. water so that the water just covers
the lower shoulder of the tube. Hold the piece of metal against the
bottom of the collar and fill the tube with water at 779F. Quickly
rencve the metal from the bottom of the collar, starting at the same
time the timer does. The interval between the removing of the metal
plate and the displacement of the cement from the collar is recorded
as the "Shutte" of the material.

Checked June 1852
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WORXABILITY OF CEMENTS

a. At T77°F. svread a samole of the cement being tasted with a
spatula to a Tnicknoess of about cnz-eignhth of an inch on a plece
of saturated felt. The cement should spread easily without
drawing or pulling.

b. Az.ly a small amount of the cement &bout one-half inch thick on
a piece of saturated felt .and place in refrigerator for 30
minutes at 10°F. The cement should remain in a plastic form and
spread easily at this temperature.

Cracked Juns 1652 . -~
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CPZY CUP FLASH POINT FOR LAP CEMENT AXD LICUID ROOF COATINGS

. Definition: See open cup- Flash and Fire points.

2. Aboargggg: andard Cleveland open cup tester, sultable thermome-
ter, sto ateh, Bunsen burner &as he“”Lnﬁ source .

3 Procedure: Clean the f£lash cup thoroughly so that there is
nnth*ng from previous determinations left in the cun. Susvend the
chermoncter in a vowbical pocition &ud anprunlmotaly h.u ~-vay bhetwgen
the back and center of the cup. :

Fill th cup with the material to be tested ia such a manner that
thea too of the meniscus is exezctly at the filling line (inscribed
on trhe inside of the cup) Making sure that nothing is spilled on the
cup above the filling line or on any part of the apparatus outside.
Fzilure to observe this is a freguent cause of in-correct risults.

Place the neating burner under the center of the cup and regulate
the flame so that the temperature goes up &t the uniform rate of
about 3% per minute. It is essential to constantly stir the material’
under test, thus maintaining an even temperature throughout the liguid.

Apply the test flame To the material bheing tested at each successive
t,ermomete reading, which 1s to be made every 30 seconds. In doing
this, observe the following instructions:

Have the test flame approximately 1/8" long.

b. Move it across the center of the cup in a strzight iine at a right
angle to the diameter of the cup pvassing through the tqerhometer

¢. lake the sweep acrcoss the cup in one second, keeping the lower side
of the flame exactly level with the upper edge ol the cup.

Yihen the approximate flash is mown, avplication of the test flame
need not be made until the temperature 1s 50°F below the exvected flash
point.

the record as flash 0.C. (open cup) the temperature read on the

Note

thermometer when a flash appears at any point on the surface of the
te

1o

rial being tested. This flash must not be confused witnh a bluish
which sometimes surrounds the test fiame prior to the true flash.

4
g

he

Scs

Copied 10/22/45
Copied 8/11/54

Creocked June 1952
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tie tendencT o ocerment to silde ~len subiccted

the cane is goread sith 2 convorted 2
1led to lzave & 1/5¢ dcoo hand the width. o1
! -~

e Bweens of svefaces “1'«3 Loiled Topr eher ceuaenrt to

'*ﬁut one inch from the top of a L x 6% zn:
wooth suriace rcofing, and smoobh steel,
"secaed along the center of the baxd eac
e samnle,

for 1 hour

5Q°F: not

hours in
CeSTGQ,DL siidinz Is

top of the

hetween the
iginal measurement.

Chzeked June 1652
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Test MNo., 11

SPECIFIC GRAVITY £¥D WIIGHT PcR GALLOW

DIRTCTIONS FOR USING WRIGHT PER CALLON CUP {127.084D
This cup may be used for aecermlnlng the weinnt per gzallon and
specific cravities of aspnhalt cements, roof coatings, and paints.

Directions for Using:

Clean cup and 1id cho“oupoiy with carbon tetrachloride op with
soap and water or both. Dry in an oven at 2200F, for one hour,
place in a desiccator until it cools to room temperature, then
weigh it on an analytical balance. Fill the cup to approximately
1/16" velow the top making sure that no 2ir bubbles are burisd
under the material. Then carefully pleecg the 1lid on the cup and
press down so a2ll excess material is extruded through the small
hole in the center 01 tae 1id. Remove all the extruded material
and wipe off the 1id with a rag, then weigh the filled cup and
lid.

Calecvlations:

The cup holds exactly 41.65 ml. Therefore, the weight of the
contents in grams dlvided by five, is the Wclght in pounds per
zallon. The weight of the contents of the cup multiplied dy
C.02% gives the specific gravity of the material. Calculations
may be mpmade at various temperatures, but unless otherwise speci-
ied the weight per gallon shovlid be celiculated at room Lempera-
ture for asphalt cements and »ccf ccating.

M
]
[y

Note: This welght per gallon cup is an
of Paint aﬁd Varaish Rese“ch, denry A. Gararcr i
150G Rhode Isiand Ave., N.¥., Washl

Jjeh
g,

JRL/cal
8/11/5%
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Test ¥Yo. 12

QO
g

SPRCIFIC GRAVITY OF OIS AND SOLVENTS

Qor Oils znd Solvents.

Place thez material being Ctested in a hydrcometor jar about 5 cm. in
diameter and 35 cit. high, a 300 cc. graduveate will answer the purpose.
Suspend a thermometer so that the buld -s cntirely immersed and bring
the temperature of the whole to 680F. .50 as rcpwdly as possible.
When ULmoeﬂaLu re is at E89F . insert hvarometer and take the reading
whon .the hydrometer becomes constant.

rdrometer should b selected which has the proper range for the
rial belnv tested. An accuracy of at least 1/2°B. is expected.
tinzs may b2 reported in degrees Bauﬂe‘ or the ratio of density
cater. Yhen it is not convenlent to maks a determination at :
oé. a correction table mey be used. (Ses Mark's hand book or Day)
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INDEX « Laboratory Manual of Tests
FELT AND PAPER

Test Nos
le Xylol Test for Determining Speed of Saturation

2¢ Procedure for Determining Per Cent Saturation of Asphalt
Saturated Felt

3. Standard Procedure for Determining Kerosene Value of Dry
Felts and Papers

Le Mullen Test
5. The Elmendorf Tearing Test
6, Tensile Strength of Felt and Paper
7+ Determination of Moisture in Felt
8. Determination of Pliability of Saturated Felt
%ﬁ% 9. O0il Penetration Felt
10, Determination of Entrapped Air
11, Hertzberg Stain Test for Felt Analysis (Microscopic)

12, Moisture Loss =~ Vapor Seal Tests
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Test No. 1

XYLOL TEST FOR DETERMINIEG SPIED OF SATURATION

Reagent: Water-white Xylol

Test Specimen: 15 mm. wide strips in the machine direction of
the felt. Each strip is marked with pencil
lines drawn horizontally acyross 1t at poiants
exactly 1 em. and ¥ cm. from the lower end.

Procedure:

Clamp the strip in a vertical position by its upper end well
above the surface of the Xylene. Quickly lower the clamp and
strip until the surface of the liguid coincides with the 1 cm.
mark and measure with the stop-watch the time in seconds reauired
for the Xylene to raise from the 1 c¢m. mark to the % cm. mark.

Run separate tests on at least 5 strips and a%erage the results.

Note: 8mall variations in the depth of dunking the dry felt
will affect the result considerably.

June 1952

Copied 7/28/50
AP-7/26 /54
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Test Lo, 2

L) - nToT My T L - hem L ACATTY 2 (T ar .
i":\OC.J) e O D:’::' NI T _L“.'T‘u— D._,?_C_,x S3ATUR, .'.IO L
. Fatr) Ty~ sy .
. O LSPHALT SATURATED FeLY -

terainacion of percent

Cbhisct: This m tioo covers only 2
l= s of aspnalc saturated

satur tion on a 4ry

ADUATALUS:
1. A 1000 c¢. wide mouth Srienmzyer flask.
2. An dnalytical Balance,
3. Three large size heWgn1ng Bottles.
L. 4 Dessicator
. An extraction condenser coil.

5
6. An electric hot plate.
7

. Oven at 220°F.

Test Svecimen: ’ .

A samole, 2" x LY, is cut from the she
as follows: The reported results shal
results obtained by the desaturation o
different parts of the shest.

e

e
2,

Procedure:

After cubtting the test specimens from the sau“rated gheay,

place them in the dessicator for one hour. Then, using tihe

analytical balance, weigh the samples se pazaue'j, and return

to the dessicator. *1ace about 175 cc. of carbon tet?achioride
<3

t on the kot vlate. The

in the Zrlenmeyer flask, and plzce it
gy c¢lips from tke condensiﬁg

i
veighed sauples are suspu 1ded by pap

coil which forms the cover of the extraction flask. Hater is
circulated through the coil in sufficient quantity to cohdense

the solvent and prevent its escave fronm the 'lesL The desatu-
ration is continued for one~half hour after the ipplﬂss frou
the felt samples first show clear. Remove Samplv from flask
and place in 2200F. oven for one-half hour. Place in dessica
to cool. when cool, weign samples and compute the Acheuuage of
saturation by the following Fformula: -

% Sziuration = Saturated ze?ﬁ%t.n_;rV'Teith + 100
Dry Teignt

i Y SO 7 ko - 2. 2 ., - , mor- o
Sesaturate Coal Tar Felt by method given under £.S.T.i1. D-1L6-27.
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URT D OSINTRUTRTIS IDANSEYE TALIER
SURZ FOR LETZRAMINILG u2ZROSEE VALUE
: - res T SRR =)
DRY R J'.'.'.l) P:‘.a. :'JPUS

To cover the determination of the theorstical maximum

Chisect:
possible saturation on dry felts anc bapers.

it X Bl

ADParatus: -

‘-.J

& 50 cc. Burette
A grain scale (1000 grain capacity)
L 2200F. Oven

N
°

',

2
.
[

Test Svecimen:-

Three samples, 2% 'x 5", are cut from the dry felt sheets, and
tests run on each sample separately. The results reported,
. however, are the average of these three samples.

2% x 5" test specimens are first placed im the 2200F. oven
a

o)
crack these samples in any way. Uhen the
for countrol purposes, it way be nacessary
period somewnat, but this will nct aflsct
grealt extent.

N

she results to any

eriod of 20 minutes taking care not to compress, bend or
ne test is being conducted
to reduce this 20-wminute

“nen ready to run the test, remov: Thne €38 one at a
time, and weigh as accurately as possibis ravidly on
the grain scale. Immediatsiy uoon reachi: 5 serature,
gach sznsle is saturatsd wita kerosene fr < zry 50 cc.
burette as follouws: Hold the sample with & pair congs or
forceps in a position slighitly inclined from the horigcatal.
2un the kercsene from the burette over the entire suriace,
finally retarding the flow vo a slow dropping so that sven dis-
tribution can be rzsdily cbtained. The end point 1s resached when
the eatirs surface nas v unbroken, zlossy and distinctly wed
avpearance~ At thiz nolnt, the sauoie is turaed so that its
diagonal is vertical.and allowed to drain for exactly 30 seconds
The arops fzlling from it, as well as any lost in the saturating
operation, ars counted and given a velue oFf 0.33 cc. That part
of a drov left suspended, when the 30-second u2riod iIs reached
may also be estincated. The total excess Kerosene in the foom of
these drogs is sudbtracted from the burstte reading. The correcied
burevte reading is then used in the Tormula for kerosene valusz
listed pelow:
Xerosene Value = 4203 = ce. of Xergsene Ussd
Teight in grains of sampie (Bone Dry)

o PRt P - Y - - HPS ot ~ -~ -~ - o e " ~ 2 -
In owrder that the test may bs starcdardized as much ss possible,
EN Yoy - B - LYoy = - ) P P o e = [ K

che Zeroserne used for saturating the ary felt sacuxrd o2 of a
water whige variecy with a specific gravicy between .73 and .50
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To deterainc the bursting ctrengt!

., e IS - -
Selng mmd nonaern,

RO

by -JU-L_I

PRGls

1
Ohtain o 6 strip Across thc width of the roll bteing tested.
Five rqaf:n:s u;ukl e made on each side of the sheet
alternctely staggered across the shest,

& st-ndard Mullen Testing liachire shall be used, and run

o% o uniform rvate of 120 revolutions por n inuce which
ingreases the nreccure at 2 rate of three pou s ner second,
svernge the readings obtained, and record &s pounds per
souare inch.

#GAUTION: Care shnould be taken not to attemnt to test

z naterial whieh will not burst at th2 maximum
reading of the tester, This weuid injure the
1n9*“unent

@ﬁ%
.\‘i‘\ :;

«*?"‘,T\?)
LY

®iC/ep
L/13/51
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T Test No. 5

THE ELMENDORF TEARING TEST

Description:

The Elmendorf Tester is a heavy pendulum mounted on ball bearings.
The bob or Sector A carries a clamp N and a dial graduated from O to
100. On the same axls, a pointer is mounted which has a constant
friction just sufficient to stop at the highest point reached by the
-swing of the sector.

If the sector is raised 70 degrees from the vertical and allowed to
rest against the stop, it will, when the stop 1s depressed, swing

to a height of 70 degrees (less the small loss by friction which is
compensated) on the opposite side and the pointer will rest at zero.
This is in accordance with the laws of mechanics, since the work done
in 1lifting the section 70 degrees to the left is spent in carrying it
to the same height on the right.

If we now 1ift the sector and clamp several strips of paper in the
jaws N, set the pointer and depress the cutter handle to start the
tear and define its length, we are ready to make a test.

‘Vle now depress the stop and the sector will swing to. the right but
will not rise 70 degrees because part of the energy of the lifted
sector has been spent in tearing the paper. The reading on the dial
shows the amount of work done in tearing the paper.

If four sheets were torn, giving a certain vzluz, eight sheets would
give a value twice as great, or two shezts 53l u3 great.

The number of sheets used varies, with the strength of the mater--
1al, tested, from 1 to 16. When values are to be reduced to grams
for a common standard, the base number of sheets is 16, and the
eight-sheet reading must be multiplied by 2 and the two-sheet read-
ing by 8 to get the value in grams.

o
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Test No., 5

Procedure:

First make sure the instrument is level. Do this with the leveling.
screw C in the base D. When the instrument is level, tThe white mark
E on the sector A will be opposite the end of the spring stop H
when the spring stop 1s depressed, and the sector is free to swing.

To test for zero, push the sector 4 to the left until the spring
stop H engages the right hand edge of the sector. Set the polnter

K againgt the pointer stop L. This pointer stop is fastened to the
base by screw M. Release the sector by depressing the spring stop

H as far as it will go and hold it down until the sector has swung
once in each dlrection. Release the spring stop to clamp the swing
of the sector. Note the reading of the pointer K, if not at zero,
adjust the position of the pointer stop L by means of screw M until
the pointer on further trial comes to zero. The accuracy of the
tests 1s the same as the accuracy of the zero test.

To test the Paper:

Prepare several samples (25x25) using the Elmendorf Test Cutter.

Set sector & and pointer K as in zero test. Open both jaws of paper
clamps N and insert 2, 4 or 8 sheets, seelng that all sheets reach
way down into both jaws. Clamp both Jaws tight and depress cutter
lever O to low position and release. ‘

Depress the spring stop H as far as it will go aznd hold it down until
the sector has swung once in each direction. Tne sector will swing
a distance indicated by the position c¢f the pointer., If eight sheets
are used, the reading should be multiplied by 2 to express the force
in grams. If four sheets, multiply by 4, and if two, multiply by 8.

Take tear tests both with and across the grain, unless otherwise
requested. )

June 1952

L
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TZUOILS BTRIFGTH OF FELT & PAPH

QB3JI=CT
To deternine the tensile strength of felt and paper.

210CHRURE

e

Cut 10 strips of felt or paper, 1Y x 6%, with the fiber
Fraina.

Soth sets of test strips will be tested at 70°F in a
“cott tester or similar machine having a capacity betiveen
100 and 150 lbs. The test strip shall be af‘DDed 1 1/2an
on each end, leaving 3" between the ciamps,ana the lower
av sinll uravcl at the rate of 12" per minute. If any
trip breaks nearer than 1/2% to either clamp, the reading
shiell be disrcgarded and another strip tested in its place,
ne averoge of the 10 readings from the strips shall be
alen as the breaking strength of the sample,

3L UI"—..

¢h oy

:I‘J/.L

L/ /oT
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AT A s 4 Y N e T T sy ST
DETETHATION OF LIOIFTURE TN FLLY

OBJZCT
To determine the vercentsge of moisture in felt.

PROCTEDURE

A =zample of approximately 500 grains or 32.4 grams is
taken from the roll about 9% out from the core. This
sample is immediately weighed and heated in a constant
temperature oven which is maintained between 2207 and
225°Fa for one hour. The sanple is removed from the
oven and quickly weighed.

The moisture content is calculated as follows:

Lot velight - Dry Veight
et Yelght

% 100 = Per Cent Moisture
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Test Wo. 8

DETSRMINATICY OF PLIABILITY CF SATURATED FoLT

Cbject: To determine the pliability of saturated felt.

Procedure:

Cut five strips 1" wide and 6" long in the direction of the

fiber grain, and immerse in water @ 77°F. for 10 to 15 minutes. -

Remove the strips from the water, and immediately bend each
strip over a mandrel 1/16" in diameter through an arc 180° at
a uniform rate in approximately 2 seconds. Dry thoroughly -

and examine.

If one or more of these five strips crack on this test, cut
ten strips from another part of the roll, and repeat the test.
If one or more of these strips crack, the material is reported

as failling on the pliability test.

Test for pliability of saturated felt given under federal
specification HH-F-191. : .

Checked June 1952
JRL-FHC/ jeh
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Test Ko. 9

THZ "CIL PEIETRATIONT FuLT

Cbizet: To obvain a gauge of the rate at which roofing felg
may be expected to saturate. From a manufacturing
standooint, the saturating rate is of first import-
ance as it is a controlling factor in machine speeds
obtainable upon the saturator. The present test,
considered in conjunction with the kerosene test,
zives the information nezded regarding the saturating
gualities.. .

Anvaratus:

Yo elaborate apparatus is required to carry out this test.
A glass pipette viscosimeter and an accurate thermometer
are the chief requirements in addition to the oil, containers,
and stop watch. A pipette viscosimeter is used to check up
uke viscosity of the oil from time to time, and this may be
ily made from an ordlnafy 60 cc. ‘glass pipette. An
accurate thermometer is needed to coutlnually check up the
temperature of the o0il, as the viscosity changes appreciably
with a few degrees difference in temperature.

Daserintion of the 0il:

& clear light-bodied petroleum oil, of carefully controlled
viscosity, is used for the tesc1n_, for control work it is often
advisable to have several mixtures of oil at heand which may be
used according to variations in roocm tempseratures. The oil is
a mixture of a clear Iight engine oil and of clear paraffin
0il; the exact proporticns vary eccording to the btemberature
at which the mixiure is used. In order that the test may bve
standardized, we have determined the oil to be used at 720F.
to be one that has 2 3avbolt Universal Viscosity of 171.6
seconds when tested at 1000F. A mixture of about one part

Red Engine 0il an c Tive parts paraffin oil may be rade up

and vsed as a guide in obtaining the propsr viscosity.

Descrintion of the Test

X

The test consists in floating a smalil sample of dry felt upon
an oll bath of definitely controlled viscosity and noting the
time in seconds reqguired for the oll to strixe through by
capillary attraction and darken practi cal¢y the entire upser-
most surface. The test is carried out from both sides of the
sheet and both results are recorded.
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THE "OII. MCNETRATION' FELT

Frocadure:

The viscosity of the oil is determined with the control pipette,
and if not correct, is adjusted either by changing the tempera-~

ture or by changins the proportions of the oil mixture. Vhen th

correct viscosity hes been obtained, a sample 2Y x 2¥ is laid
upon its surface, and the stop watch is started simultaneously.
The sample is then continuously watched, &nd the time when the
0il has struck up through the sheet and is judged to have
darkened 90% of the uppermost surface is noted, and the elapsed
time in seconds is recorded. A sample is first tested with the
wire side up and then an adjacent sample is again tested with
the felt side up, or the two may be carried out simultaneously.
The number of seconds required for the oil to penetrate is :
called tha 0il Penetration Test.

Hotas Upon Test:

The pipette viscosimeter is easily made by drawing down the
narrow lower portion of a 50 cc. glass pipette to a rounded
hole of the proper diameter in a gas flame. These pipettes
cannot be expected to read exactly the same, and each must
be standardized. However, we find that an instrument which
delivers water in 26 seconds, by taking the reading to the
upper point in the restricted tip delivers the proper ¢il in
very close to 60 seconds in the usual case.

in laboratory control work, it is far more convenient to have
several pans of oil ready mixed, of Slightly different compo-
sition, and in case one 1s not exactly correct, use another
judging the same according to the temperature and viscosity;
it Is even oftea found coavenient to change from one oil to
znother as the room temperatures vary during the day. Other-
wise, a temperature control apparatus nust be provided or

k]

else the compesition of the mixture continually changed.

It is consicered tinat the sheet is thoroughly saturated with
0il wnen the end ctoint reading is taken. 90/% of the area
covered is taken as the end point dve to the fact that fels
very often contains particles of unbeated stock which tends
to resist the penetration of the o0il znd to produce a light
spot on the surface; in order to get representative figures
uvon the real penetrating gualitycof the sheet it is advisable
to ignore these spots, and we have therefore set 90% of the
area covered as the most reascnable end polint.

t Ko. 9

e
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-~ Page 3 ~ Test Ho.9

THEZ "OIL PERLTRLTIONY Foll

*

Interoretation of Hesults:

“Then this test is carried out as described above, tests wupon
usable felt vary from 2 seconds up to about 30 seconds
according to the weight and character of the felt; felt is
occasionally found that will run up to 40, 50, and even 60
seconds in test, but such felt is almost sure to be slow
saturating and unsatisfactory in practice.

There is a certain difference in the test from the two
sides of the sheet which may in certain cases ruan up to
25% difference. Ve find that the test is usually the
quickest with the felt side uppermost and are in the habit
of placing most weight upon the test from this side.

There is a considerable difference in tests obtained upon
bone dry samples and upon those in air dry condition. We
are in the habit of reporting tests in our control work
direct from the machine which, of course, is an intermediate

%%g condition. The condition of the sample, whether bone dry or
: air dry, should be reported along with the result of the
-’Geste N

Checked June 1952
JRL/FHC~ieh
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Test Ho. 10

DETZREIN,TICE, CF ZLTRAITE) ~1d

The voids in asvhalt-saturated felts, preoarea roog_hg and any
asvhals-filler mixtures are filled with air. « satisfactory
rethod for determining this air contvent has been developed

as follows:

Procedure:
1. Fill a 500 cc. graduate cylinder with carbon tetrachloride.

2. Plzce the asphalt sasmple in the reservoir & (Fig. IV) of a
tar acid funnel. The copper wire gauze 1is then placed at
the bottom to prevent the asphalt sample from falling from
the funnel. The tar acid funnel shown in Fig. IV has the
constricted nart of the bulb or reservoir cut off. This
is convenient for adding the sample, but is not necessary.

3. Immerse the funnel (reservoir A first) with open stop-cock
into the carbon tetrachloride contained in the 500 cc.
graduated cylinder. When the funnel is full and the
tetrachloride has passed the stop-cock, the latter is
guickly closed.

L. The 500 cec. CJllnder containing the tar acld fumnnel is
ﬁ?@, then placad in a water bath and kepu at 509C., =4 glass
+ jar is suitable for this purpcse. The air evolved rises
to the top and displaces the cax bon tetrachloride.

5. After all the air from the sazmple has been evolved
(oubollng having ceased), the cerbon tetrachloride in
the 500 c¢. cylinder is cooled to 20°C. and the volume
of air in the burette is then read. This volume divided
by the volume of the sample gives the volum Per sntage
of the entrapped air or voids. The volume of the sample
of roofing is readily determined from th »1rea reasure

oo el

of the sample in centimeters. In case of aspnalt th
specific gravity must be kncwn.

QD cl-

£

The method as deC;lbea required no svecigl apparatus, as

. suitable equivment can be found in any laboratory. Fdrthermore,
the method is rapid and a conplete determination can be made in
less than one hour. Owing to the simplicity of tne method and
the inexvensiveness of the apparatus, it is possible for every
1dbor atory to be equlpped with several units, thus making testing
on the large scale possible.
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The folliowing table illustretes scme of the results obtained with
tnis mebthod:
Volune of Volume of Volume
© Sample . Air Zvolved Fercentage
CC. CC. of Air -
Experimental Roofing 25 5.2 18
i L 28 3.8 ©13
Commerciazl Roofing 2641 3.6 13
R ff 28.0 0.8 3
i i 28.0 0.6 2
Straight 4isphzlt 2L - 0.5 2
Asphalt plus Filler . 24 1.5 6

The above results sbow that the percentage of voids varies for a
ziven ssmple.

Est el

June 1952

Cu"cked
L/ jeh

BIRD 007444



Test Mo. 11

HERTZBERG STAIN TEST FOR FELT ANALYSTS (JiICROSCOFIC)

1. Wake a saturated ZNCZ‘.2 solution @ 7COF.

ad solution of .25 gr 12 and 5.25 gr KT in
stilled water.

3. Mix 25 c.c. of first solution in.total solution #2.
g raveow gloss eylinder and =2}lew to stand until

L, Stain samnle with finished solutioh a2nd observe under
micyroscone.

Chemiceal wood stains bilue to purple.

i

Cotten and linen red.
Ground Wood " yellow.
Bagoing " yellow brown to red. " -

Vool does not change color. That is if wool fibre had been
dyed 1t retains that color.

Bagging can be distinguished from ground wood by the shape
of Tibre. Bagging fibres are long and thin wnhile ground -
wocd is short with sguare ends.

3 - -

o une 1952
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Test No. 12

0ISTURE LOSS - VAPOR SEAL TESTS ’

st to measure th2 amount of moisture passing throuznh a kncown sur-

A te b
face of pvaper in & keorn tiwe. A test wethod to vest vapor seal
paDers. .

Into an 8 ounce seanless can is e about 50 gm., of rater wilth
wicks =risivneg frow the water and a2 ng 2imost to the tow of th
can. A round hole 2" in diameter is cut in the cover of this can
and over the opening, by means of a ng and soldered bolts, is

er being tested. Suifficient
-asphalt is used when sealing the paper so that when the cover 1s slid
onto the can, it too is sealed. .

The test sSpecimen S0 prepared was placed in a2 desiccator containing
dry calcium chloride which produces a humidity apoproximating zero .
percent. After a short time (2 hours) in the desiccator, the sample
is removed and welghed. This figure is assumed to be the original
weight. The camnle is weighed daily for 15 days, the loss of waight
cach day and for the whole time is recorded and reporied as 108s per
day, or for 15 days for the area of pever uvander test.

In order tc approximate the huniidity specified by the Forest Products
Laboratory we modify this test somewhat by placing a saturated
solution of caleivwm chloride in the desicezftor. Such a solution at
TEOF. gives a humidity of 31%.

BIRD 007446
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INDEX ~ Laboratory Manual of Tests

NAILS AND WIRE

Test No,
1., Zinc Coating on Nails
2, Priest Copper.Sulphate Test for Roofing Nails
3. Nails ~ Tests for Brittleness of Heads
Le Test of Tin Plating on Nails
5. Shingle Tying Wire
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Test No. 1

ZINC COATTFG ON WAILS

Control Test

est:

[

Tn~e samsle, consisting of ten noils selected at random from the
cuartered sample snould be weigned and then immersed in 100 c.c.

o hydrochloric acid (epecific gravicy 1.20) to which has becn

adced 5 cubic centimeters of an antimony chloride prepared by dis-
solving 20 grams of dntimony trioxide or 32 Sb~Cl3 in 100 ¢c. of
hydrochloric acid ( specific gravity 1.20), until tThe zinc coating
has completely dissolved. The solution of the average z2inc coating
rarely requires more than 15 to 20 seconds and the end point is
avidenced by an almost total cessation of bubbling. The same 100 cc: of
hydrochloric acid can be used for at least five sampies. Five cubic
centineteprs of the antimony chloride solution, however, stiould be
added for each sample on account of the antimony being wremoved from
solution by the iron. .

The samples are washed and scrubbed uvnder, running water, dried with
a torel and laid in a warm place for a few seconds. The samples

are weighed and the loss in weight figured to ounces of coating per
square fooft of nail area by the following forrmlas: '

Nail Area: e . o

D - diameter of nail head in inches.

L - Average length of shank in inches.

T - Thickness of shank in inches. .
L 11 D2

. ) 22
Aresa of nzil in sq. in. = 7x )< ( 7 x LT,

0z. of Zine/ sa. f£t.

¥ (L) - Wt. in grains lost by dissolving nails in caustic solution.

L - Area of nail sg. in. ¥ (L) x .33 = cz. of zinc per sg. ft.
AN
N - Ko. of nails used in analysis.’

Gauges - 10 - .1350"
10% - .i27"
11 - .1205"
11 - 113"
12 =z .1055"

ey
\;" JU

o3
(0]
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PR I“ST COPPZR SULPHIAYE TEST FOR ROOFTIITG HAILS

APPARATYS

the apparatvu to consist of & beaker, a chemical all glass therno--
mager vith Fahrenheit ceale, a wateh with a segcond hand, a stancard
B of copper sulvnhate, chcesecloth, and z solvent such as

o atrachloride ¢ chiorofcm:, It 1s desirvable thai running

avarledac,

The cosner sulvshate -solution tc be used is made of chemically pure
copnem suiphate cpy stals erd distiiled water. It is predared by
éissolving a sufficient anount of the crystals in hot ucter {con-
tzinad in a copper pboLtle or tank) to insure soilublon of slightly
ahove the speelfic zraviity of 1.1b6 after the solution has been .
cooled to 6507, (138.30C) Any froe acid in the solubtion is neoutralized
by the acddition of oxide of covper {about 1 5 of oxide of copner per
liter oL soiution). fThe solution is diluted with distilled water
to a ¢ific gravity of 1.2356 (3 0.003) at &5 ¥ (13.3 C) and

then lthCfeda

REACTICH OF TEST SOLUTION

golved by the standard

The zinc coating of the test sanp is
r i8 precipitated and deposited

le

coprner cqunatc solution, and copdpe
oa the test piece in its piace So
{,«

S

long as tie zinc Periaing on a
iven uOftha of the test samgle, e conpey which is dOpOSltad on
Lnat portion is spongy and can be easlly removeu by vashing and
vining. hen the zine has been cntirely d ssolved atv 2 giv&n
vorticn of the sample so as to expnose th foa, the covper

-

oréinarily adhares to the steel or iron of .She
to prevent ‘its renoval by washing and wiping.

&
¢ steel or i
Vhichh 1ls cdevnosited on that portion (usu ally of a Ofi

sannl

oopcer color)

HET J_'ITIIOD ’ N

A sample nail is thoroughly c":r"ea WILth carbon tetracalovide or
chlorofoxn, to renove wrgase, baralfin, esc. The solvent should be
allowed to evancrate before the test sauple i3 imvacrosed in Ghe

copgeyr suiphate. .

A lzss vassel having & dlameter aporoximesely tulcs itog

the naiinesd is filled wichr tne sczadard solubion to a sulf

Ganon to imaerse the nail to be tested. The tmapsratuso of

solution shall be 65 ¥ plus or =inas &F . The nsil s sussondsd in
the censcr oF the standard soluclon and cllcwed to romain GO sne.
During the nepricd of imzcrsion the noil dis not romoved wor
soilubion atirred. AL Ghe end of (U sce. the § »2.:0Ved . 2w the
vessel, rinsced in ¢leap vator, lignily winad 2T gheoesonicoun
Until oosaly zlasring desosits of corner ar 38, 2nd Gricd with
cLzan ciovh o T Vo Surlacs TWLIdw ; Cow cf the immorzed
Stolsee ig Th grved tc S el or &any pert of

TG DOTTICT W 28 lrmzrse t G of cioscoly
LTI TR OSDEL.
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Test N¥o. 2

2e e

I the nails being tested show a copper deposit on the st«el irire
shank after rfour or fewWer d*ps, they will be coa31dere to have
failed.

pied
DB 5/10/1*

Cop _ed
CL 7/30/54 ) ;
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Test:

Test No. 3

NAILS

TEST FOR BRITTLEVLSS OF

i3
=
jw]
#2]

Ten representative rails are sziected for this test. In test-
ing, the nail is placed with the zdge of the head resting on a
metal or hard surface. The other edge is struck with blows of
a hammer until the head elther bends flat with the shank or
brecks off.

The head sinould not be so soft that it bends readily without at
least three Tlrm blows.

If, when the head is bent so that it touches the shank, the hea
breaks away from the shank, the nail is considered as having failesd
to pass the test.

@
{
.ﬁf} June 1952

BIRD 007452



Test Ko..L

. TEST OF TIK PLATING OM NATLS

A test to detepmine culckiy the amount of tin plating on tin plated

£

nails.

This test 1s a method of ro
piating on a n&il is satisf
when run against & standard

+

vghly determining whether or not the
ectory. The test is nost satisfactory

samples of nails are taken at crondow from the chinment belng
ted and ten from a standard lot. The two groups are divided
into 10 pairs of one standard and one unknown each and esach pair
dipped into 0% nitric acid Tor one minute, removed, dried and
exeimined and if no base stock is noted the ceyele is repeated until
the unknovn nail shows base stock dve to removal of plating, or
until 7 complete dip and dry cycles have been completed.

ot =3

@
(2301

If at the end of seven cycles the nail does not show loss of plating
or more discoloration than the standard nail it is considered

! satisfactory.
|
|
I
[
|
|
; P
i B
ok
N, June 1952
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Test Wo, 5

4 soft basic galvanized wire used in tying bundles of roofing.

——e gy . I3 . . -
SPECIFICATIONS {17 =auze only)

1. Caliper: .050%" minimum

2. Bending Strength: Minimum ~ 7 bends
[ieximum -~ 17 bends

3., Twisting Strength: Minimum - 30 twists
L, Stiffness Tests - deflection from horizontal

Maximum deflection - 30°
Maximum release deflection - 15° .

5. Linear ft./lb.: Iinimum 1250°

ESCRIPTIQON OF TEST

Bending:

1. Select three pieces L' long and test individually as follows:

’ . . A . .
2. Insert sample in vise as_illustrated in figure 1,
\

PR o t.
. "‘ [ ) > ~
, TN i ! (Sf S,
. "~ ST ~
- Sy vt \
: Now Y 4 ~
Aty e
A 3
C -, mvx —— &
/-‘ ".é: ™~
L.t S RER \
SareLE <~_-_.._.\.._._:.Q\.._.._..-,‘li S VISE AV
14 V152 \ ! [
NG
PN L -\{
l'\ - .

3. Bend as illustrated sbove - & to B, B to C, C to B, and repeat
until wire breaks. :

L. Record the number of bends; B to C is one bend, and C to B one
bend. Take the average number of bends before breaking of the
three samples,

Twistinge Strength:

1. &3Select three pieces 5% long and bend -as illustrated in figure 2,

- =

i
TAES
/ARE
| S

[ memems 2

BIRD 007454
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fest Xo. 5
-2 -
2. Insert sample in vise for a distance of 17 as illustrated in
figure 3,
A
{—t =1
(A
v s :.‘"*‘"“‘“": =
VisE Savet < I
A_ALA, /\/‘\/\
3. Clasp with pliers the 1/2% end of wvire. marked wat and twist
in clockwise direction until the Wlfe breaks.
L. Record the number of complete turns before breaking., Aiverage
the result from the test of three samples,
STIFFHESS 3
2 J
1. Select 3 pieces 63" long and bend as illustrated in figure k. ;
;
i
o T o
§ - 6” )
2. Insert sample in vise for a distance of 1% as illustrated in
figure 5.
VIsE
J‘/:V;‘, A
J \\\:‘:\‘\’\\:, C b
[ NS
- . S B "
3. dd a 150 gram weight on end of wire ard let hang for
30 secoqcs° Take reading on the p”otracuor whicq subtracted
from 90° will be recorded as deflection ;row norizontal.
Remove weight and ¢et wire return. Take this reading, which
subtracted from $0° will be the release de:lection‘
Lo hverave the result froa tne test of three sauple
PHClar L'/1"
l/<L/62

BIRD 007455




BIRD 007456



§§§ INDEX - Laboratory Manual of Tests
PTIGMENTS

Test No.
1. Standard Test Procedure for Mass Tone and Tinting Strength

2+« Laboratory Procedure for Pigment Tests

3. Firing Test of Pigments

3

&

e
s
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STANDAID TEST PROCEDURE FOR WASS TONE AND
TINTIWG STIENCTH OF PICHENTS

o - ADDdaratus:
- M
e

-

(z2) Rezular Leboratory balance, sensitive o 1 mg.

=

{») & Brown burette, vhich consists of a small burette
with reservolr. '

(c) Glass mullers shall be stszndard typs as specified by
ASTM witn 2-3/4 to 3 ineh diameter grinding face.

(a) Rubbing surface shall be a grouad glass plate.
(e} 2 Spatulas having a 3 inch blade.
(f) Microscope Slides.

Counterpoised watch glasses.

A standard color (sample submitted by the Mfg.).
R

eduction vastes (zine oxice base).

zr. ¢f standard color
£t Ay 2 o) goxe these saiwles to the
ground glass p iding the 18 RMoasux tcunt of iindol to each.

¥aougn lincol L § the spatui . Vhen

2ll the dry pi C ; v by n ne spatuls, »ub up the

paste with the glas This is dons by giving the paste 100

russ and picking it up with the spatula after every 25 »rubs. Use a

stroike 3 or 4 inches wide and 12 to 15 inches in length. In counting
o

the rubs, one strole up and one stroke back is considered one com-
piete rub. .

When tne mulling is completed place a daub of each paste in Juxtaposi-
tion on & microscope slice and smooth thsm off. Then compars the
color by lcoking at the pastes cn the top and not thru the glass.
mass color of the standard and the sample must be substantially the
same in order for the sample to pass this test. -

Tt

ne

L% g K}

CAELEN 25
. 3 4 23 LR .

ond one & : 71 WeELD ¥ m : acn.

o, -

- L0oToug

)
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Test No. 1

using tThe Spatulas. Vhen this is done add equal amounts of the re-.
duction paste (usually 2 grams) to each of the pastes and agaln mix
with the spatulas until no streaking 1s noticed. Then rub each paste
4p with the nullers giving each 100 rubs and pick it up with the
spatulas after esach 25 rubs. vhen mulling is conpleted place a

cdaub of each paste in juxtaposition on & microscope slide and smooth
then off. Judge the color immedistely. If the sample is not as

dark as the starndard sample ¢then it doess not »nass this test.

BIRD 007459
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Tost Mo, 2
-3 -
n. The stirring snouid be done ligitly and care taken not to use
vreasurs or endeavor to min the vigment and oil by this means.
i. VYhen nearing the ond point, the o0il should be added slowly gnd
in srzll axmounts (one or owo drovns at a time). (Cipcular F85,
Paint Manufacturers! Asen.) This tast is of value in deterplining
the following:
1, Relative zmount ¢f surface in the pligment mass.
2. State of sub-division of pigment particles.
2. Comparative specific surface of various pigments.
L, Variztion in fineness of particle sub-di ions of
various lots of the same nignment.
Gardner Method-Paint xanufacturers! Assn.
3. Color & Tin St th of Slate Flour:
Weigh accurately twc grams of the sample and standsrd slates and
two grams of zinc oxide. Add enough aged linseed o0il o form a
stiff paste with both the sample and standard using Che same amount
in both cases. Zoth pastes are thoroughly mired on a gless plate
ueing cornsiderable pressure to break up all pigment a glomarates,
Care gnould ba taken that both samnles are nixed a egual anmount,
using the sgerme prassure for both. Transfer portions of each
paste o @ gless plate, cuite close together, and then draw a spatula
across both sampies s0 &s to make them meet Iin a line and axamine
for strength cf color and tint.
- td
1
:«t‘?
Nt
duna 1232
&
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Test No. 3

FIRING TEST OF PIGHENTS

A Ttest to determine the appearance and color of a pigment vhen
Tired under conditions similar to actual production. Used to test
« pre~shipment and protested samples of pigments.

The sample being tested is mixed with clay and silicate in the sane
provortions used on the granules. Enouzh water is added to malke a
paste of a very thin "Milky" consistency. The mixture is then ground
with a spatula in circular motions on 2 smooth glass plate until

- srmooth and free from lumps. The paste 1s then spread in a thin even
film on a piece of double thick window glass 5"x2" in size. The
prepared slide is then air dried by placing in a horizontal position
on a bencn away from current of air at a temperature of 659F. for .
one hour or until the surface is dried. The samples are then placed
in an oven at 2209F., for 10 minutes to completely desiccate the film.

Lt the end of this period the sample is placed on a piece of cast iron
1 inch thick and slightly larger than the size of the slide, and the
iron plate and glass 'slide with pigment under test are placed in a
"Muffle" furnace which has previously been brought to the desired
temperature, which is in the usual instance that temperature at which
the pigment will be fired when applying it to the granules. (IOOOOF.)

After 10 minutes in the furnace the sample and base plate are removed
@%@ and placed on a bench to cool slowly. The iron plate causing the
4 glass slide to cool slowly avoiding cracking and curling of the glass.
When cool the slide is examined and compared wilth a slide made with
the standard pigment similarly handled and fired with the test pigment.

June 1852
LP - 7/26/5k
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INDEX ~ Laboratory Manual of Tests

ROCK, GRANULES, SURFACINGS, ASBESTOS, AND DUST

Test No,
1, Sereen Tests for Talc; Asbestos, and Dust
2. Sieve Analysis of Roofing Granules
3. Procedure for Washing Natural Colored Slate
he Procedure for Matching Colored Granules
5. Tmbedding of Granules
6, Wet Embedding of Granules

7. Determination of Opacity of Roaofing Granules to Ultraviolet -
Light ‘

8, Pigment Fixation - Artificially Colored Granules
9, 0il Absorption Tesﬁ on Granules
10, Sulphur Dioxide Test
11, Alkalinity of Synthetically Colored Granules
12, Heat Test -~ Colored Granules
13. Soot Retention by Roofing Granules
lhe Quantity of 0il on Granules
15. Per Cent Moisture - Raw and Colored'Granu%es
16, Testing of Rock Basis for Granules .
17. Alkalinity Test for Base Granules
18, 0il Absorption of FBW Dust for FF
19. Denéity of Mineral'Filiers by Pyknometer Method
20. Procedure for Making Dust Concentration Survey

21. Blooming Cabinet ~ Directions for Use
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INDEX « Laboratory Manual of Tests

ROCK, GRANULES, SURFACINGS, ASBESTOS, AND DUST (Con't)

Test No,
22, Kerosene Absorption of Asbestos Fibre
23e Measuring the Diffuse Reflection of Roofing Granules
2L, Measuring the Total Water Soluble Ionic Concentration of '
High Temperature Fired Roofing Granules
25 Measuring the E.M.F. of Low Temperature Fired Roofing Granulés

R
B
Dt .

EBFH T e
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Test o, 1L

303 5 TI0TS JOR LG, ASRISTOS, D DUST

LY

5 test to determine the gradirg by particle sizé of
surfocings, fillers, and “asbestos,

Cl
(@]
(9]
ve

Apprratus:
1. Ro-Tap Shaker .
2. Tyler Standard 8-inch Screens
3, Riffle - for dividing sample
l.. Gram Scales

Procedure:

-
-

seniole being tested and pour it through the riffle, sour
ortion of the sample landing in one riffle pan througn
. .eigh 100 grams from pan ccataining 2voroximnately
~quarter of originel sample of slate, soapstone or talc;
grers of asbestos and place in top screen. 2Replace cover
nut screens with pan on bottor in the RG~TVD sqeker znd
ort shaker. Shake for 5 minutes (granules, .36 T Tal (Soe
#37 miTal (malc) minutes (ashbestos), 20 wirzutes (#154 Soapst

T T
(D oo o,
!'_'_" ®

yasd

SRV Bl

f’ DN QW ¢

(89

b
»

“Ten shaken For the prescribed period of time, welgh matorinl
retaired on each screen. =Record as percent retained on each
screen.

Checked June 1952 -~ JRL/rp

[
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- Test No.Z2
SIEVE ANALYSIS OF ROOFING GRANULES

SCOPE

This method is intended for the sieve analysis of granuvlar mineral
surfacing materials, such as crushed slate, stone, etec., used on
the weather surface of asphalt roofing and shingles.

YVihere this procedure is adopted, the following instructions shall

aovoly.

APPARATUS

a. A set of consecutive sieves conforming with ASTM Designation
£-11, 8" in diameter. These shall include the following:

Sieve Designation Sieve Opening
) (microns)
No. 8. 2380
No. 12 1630
No. 16 . 1190 -
No. 20 340
No. 30 580
No. %0 420
No. 50 . 2907

b. A pan with a solid bottom, to fit at the bottom of the stack
of sieves, to catch all material passing through the finest
sileve.

c. Sieve Shaker:. A mechanically operated sieve shaker which
automatically imparts to the set of sieves a rotary motion and
teoping action of uniform speed. A device known as a Ro-Tap
machine is satisfactory. .

d. Scales: Sensitive to 0.1 gram.

SAMPLING

A gross ssmple shall be reduced by hand-quartering to not less

than 100 grams.

PROCEDURE - : ’

a‘

This shall be weighed within an accuracy of t 0.1 gram

The sieves shall be assembled in the same consecutive order

as listed above and the solid pan shall be added below
bottom sieve. The welghed test sample shall be placed
the top sieve and this sieve closed with a cover. The
assembly shall then be-securely fastened in the Ro-Tap

the
on

sie
sha

ve
king

device, and the shaker operated for a period of five minutes.
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4.  PROCEDURE (Cont'd)
b. The portlon of the samples retained on each of the sieves
and on the pan shall be carefully removed and weighed to an
accuracy of not less than 0.1 gram.

5. PEPRODUCIBILITY

Duplicate determinatibns by the same operator, using the same
sieves, shall check within 1% of the total welght of the sample,
‘for the portion of the sample retained on each sieve and on the
pan.’ '

6. REFERENCE
ASTH D-451.

2/1/5k

i

o
SNV
{w:\ij
. vy

o

BIRD 007469



Test No. 3

PROCEDURE FOR WASHING NATURAL COLORED SLATE

Method of preparing samples of natural colored slate granules
for color matching and other ’cests,° .

Procedure*

Take anproxlmately 200 grams of the sample being prepawed

and place in a ‘400 cc..beadker; cover with carbon tetrachlorlde,
bring to a boil on a hot: plate, and beil for three minutes,
decant the liquid and ¥épeat twice. Dry granules in air.

This process will remove all oil from the granules.

Yhen carbon tetrachloride has dried, place the granules in an
8-ounce bottle, and £ill the bdttle with water; put on cover
and shake gently for ten -seconds by repeatedly inverting the
bottle. “Decant off the water, and fill with clean water from
the top; repeat until ten washings in the bottle have been madez.
Spread the wet granules on paper and dry in oven at 200°F.

If the granules have not been oiled, only the second part of
the process need be performed.

Checked June 1952
LWW/ jeh
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Test No. 4

PROCEDURE FOR MATCHING COLORED GRANULES

Object: To keep a constant check on colored granules produced
by Bird & Son and to control colors of natural slate gran~
ules purchased outside of Bird &.Son by matching all
colors against standard color samples. -

+

Procedure:

A sample, approximately 200 grams in weight, is taken from
the sample being tested and subjected to the standard pro-
cedure for washing granules, using both the carbon tetra-
chloride and water if the original sample was olled, and
only the water if the sample was dry. When the sample is
thoroughly dried, it is screened to approximately the same
grading as the standard sample and compared for color
directly against the standard. Unoiled granule samples
directly from FBK do not need washirng.

The color comparison is carried out by placing about 10
grams of both the standard and the test sample on a piece

of saturated felt, the surface of both piles being flat-
tened with some flat object {the bottom of a L~ounce
ointment tin) to give a somewhat roughened circle composed
of half standard and half test sample granules, both having
the same type of surface with the line of demarkation between
the two samples forming a diameter of the circle. By
rotating the sample and getting light reflected from it from
all angles, any difference in color between the two sSegments
of the circle can be noted.

Care must be taken to match a deoiled and washed sample
against a deoiled and washed standard, and a sample Phich’
has been subjected only to the water washing to a standard
which has been similarly treated.

Checked June 1952
W/ jeh
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Test No. 5

EMBEDDING OF GRANULES

Use: To assist in control of slate embedding in the manufacture
of slate surfaced roofing products.

Procedure:
1. Take samples every half hour, from center of cooling rack.

a. Flat shingles - 6" to 10" from each edge of sheet.
(Back and front of rack).

b. Slate surfaced rolls. One sample from center of sheet.

¢. Thick Butt Shingles - one sample from center of each
overlay lane, one sample from each outside base lane.

’

2. Cut sample to 8 1/4" x 1 3/4".
3. Kaock off all loose slate, particularly at edges of sample.

L., Welgh sample to the nearest half grain and record the weight
in column headed "welght before™.

5. Run scrub test which consists of 50 complete cycles of the
brush on either the Funkhouser or the 3M Tester.

6. Knock off loose granules, and dust and weigh agaln,
recording under "weight after".

7. Difference between these two weights is reCOrded under "Loss®. 7

8. In addition to the above, the product, color and date should
alsoc be noted on form provided.

The brush on the control tester should be checked daily .by
the routine tester and checked against a standard brush once

a week.
Operating Limits .-
#11 Granules (FBK) 2.0 - L.0 grains loss
#11 Natural Slate . 3.0 - 5.0 grains 1os$ ‘
#9 Granules . 3.0 - 5.0 grains loss

§E§* Checked .June 1952
i L/ jeh
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Test No. 6

WET ZI'BEDDING OF GRANULES

Samples being tested for adhesion of granules while wet
should be machine made to get the most satisfactory results.

Procedure:

Samples of roofing being tested are cut to required sige
and weighed, care being taken to wipe all loose granules
from surface and edges. :

Samples are then immersed in water at room temperature

and left for 15 hours. At the end of this period, the
samples are removed from the bath and placed in the tester
tray which has previously been half filled with water at
room temperature. .

The test i1s then run in the standard manner having a rubbing

time of 50 complete c¢cycles while under water. The sample is

then dried to constant weight at 1009F. and the loss recorded
as follows: Wet Embedding Loss. ’

Checked June 1952
LWW/jeh
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Test No. 7

DETERIINATICN OF OPACITY OF ROOFING GRANULES
TO ULTRA VIOLET LIGHT:

Avbparatus:

1.
2.

Dark room with safe~light, Wratten Series 1.

Opaque lamp housing with means of directing rays
through filter.

G. E. Mercury Vapor sunlight bulb, tybe S1 and transformer.

Corning Glass Filter #5097, 3m x 3n,
Eastman Process Plates, 5" x 7".
Timer, accurate to 1 sec.

Photographic developing equipment and chemicals as
specified in literature accompanying plates.

Opaque template 5".x 6 21/32" x .Q75" # .025", in which
has been cut four equally spaced round holes, 2" in diam.
Smaller holes, 3/16" in diam. - cut beside larger holes ~
serve as means of identification, (0, 1, 2, 3 small holes
arranged in order). Template must be perfectly flat, and
may be of any rigid material, such as sheet brass or
aluminum.

9. Analytical balance, sensitive to 0.0l g.
10. Tyler testing sieves, 10 mesh and 14 mesh.
11. Opaque mask, with 2" diam. hole for measuring light trans-
mission through developed plate.
12. Veston lMaster Zxposure Meter.
13. Source of white light for measuring density of developed
plate.
1L. l-ounce glass bottles with screw tops.
Procedure:
1. Source of Ultra Violet Light

The source of ultra violet 1light is suspended in a dark
room six feet above the location selected for the exposure
of the photographic plate. The entire illumination of the
ultra violet lamp is designed to pass through the filter
and reach the plate in substantially parallel rays.

BIRD 007474
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Test No. 7
- Page 2 -~

DETERMINATICN COF OPACITY OF RCOFING GRANULZIS
TO ULTRA VIOLET LIGHT

Procedurs: (Cont'?d)

Preparation of Granules

The granules are screened so that a portion passes a
10~-mesh sieve and is retained on a li-mesh sieve. This
portion is washed and dried and 2.3 graus are weighed out
on the analytical balance and stored in a l-ounce bottle
until ready for use. A granule of known safe opacity,
and a granule of a known poor opacity are prepared in
similar fashion to serve as standards.

Preparation of Photographic Plate for Exposure

The plate is prepared for exposure in the dark room using
the safe~light for illumination. The protecting slide is
removed from the plate holder and the template is placed
directly on the glass plate. Each of the four 2" holes in
the template is designed to hold one 2.3 gram sample of
granules. The granules are placed directly on that part
of the plate exposed by the hole. The granules are then
spread out evenly by any means that is practical without
scratching the emulsion. A small piece of stiff paper
works satisfactorily to manipulate the granules into
position. Care must be taken that the template is lying
perfectly flat on the photographic plate. Otherwise, ‘some
of the granules will slip between the template and the
plate, giving unsatisfactory results.

Exposure of the Photographic plate

The prepared plate 1s now placed in horizontal position
directly below the source of ultra violet light. The ultra
violet light is directed on the plate for 2 minutes and then
turned off. The template is then removed, the granules

"shaken off the plate, and the protective slide replaced.

The plate is then developed by ordinary photographic methods.
A1l photographic plates must be used before the expiration
date of the emulsion, and developed in identical manner,
according to directions prescribed by the manufacturer of
the plates.

-

Readine of Developed Kegative-visual method

The developed plate will now appear totally clear in the
portions unaffected by light. The four circular areas
representing the 2" holes in the template will appear black,
speckled with lighter areas, which are the images of the
granules. Opaque granules will appear clear, with a slight
halo, as no light will have affected the area beneath them
other than a small amount reflected obliquely from adjacent
granules to points just under the edges of each granule.

~
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. Test No. 7
- Page 3 -~

DETERMINATION OF OPACITY OF ROOFING GRANULES
TO ULTRA VIOLET LIGHT

Procedure:
5. (Cont'd)

less opaque granules will be represented by the degree to
which the plate has been affected by the light. Pure quartz
granules, being practically transparent, will have nearly
invisible images on the developed plate.

Once a granule of known safe opacity has been established,

a visual examination of the plate will be adequate for an
on-the-spot determination of opacity. For matter of record,
however, a quantitative measurement should be made by means
of the Weston EZxposure Meter..

6. Reading of Developed Negative-quantitative iffethod

A quantitative determination of the opacity of a type of

granule may be determined by means of the Exposure ieter.

The source of white light is directed through the 2" hole

in the mask upon the exvosure meter. The developed plate ) S
is held against the mask so that the 2" diameter exposed Lot
area coincides with the hole in the mask. The scale .
reading is recorded in Weston units for each type of

granule tested.

The Weston meter is calibrated so that the units are scaled
in direct proportion to the amount of light affecting it.
Therefore, the measurement of the opacity may be stated in
per cent of a know satisfactory granule by dividing the .
figures obtained for the unknown granule by that obtained
for the known.

»
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Test No. &

PIGLENT FIXATION ~ ARTIFICIALLY COLORED GRANULZS

Cbiect: To determine the solubility of the pigmented coating t -
on a granule in boiling water.

' &

Procedure:

Twenty-five grams of the granules retained on a 65~-mash screen,
previously washed in petroleum naphtha and dried, are weighed
into a 250 cc. Erlenmeyer flask with ground-glass neck to
connect with reflux condenser; and 100 cc. of filtered tap
water is added. The flask is then put on a hot plate uander
reflux and boiled for four hours.

4 gooch crucible is prepared, dried, and weighed, and the
water in the flask containing the test granules is, after
stirring vigorously by rotating the beaker, decanted through
the gooch. The granules are then washed twice and this water
decanted through the gooch.

The crucible is then dried and weighed and the gain in weight

recorded as "color loss". The amount of material recovered
from 25 grams shall not be more than .050 grams.

Deflux at 20 drops/rin.

Checked June 1952
W/ jeh
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Test Ko. 10

SULPHUR DIOIIDE THST

Cbiect: A test of synthetically colored granules to ascertain
their reaction when in an oxidizing atmosphere.

The granules submitted to the test shall have been applied
to rooflng, preLerably on a commercial roofing machine.

Procedurea:

Samples for this test shall be cut approximately 1" x 6" in
size. The test is a modification of the -standard accelerated

weathering cycle and is as follows:
Rain Light
*S04 10:15-11:30 . 11:45~8:00

Periodic rain with consequent high humidity during long light
exposure 2 days a week.

o

“For exposure to sulphur ledee, the test samples are
moistened and placed in a one-~liter wide mouth Zrlenmeyer
flask fitted with a two-hole rubber stopper. Sulphur dioxide
is introduced into the flask from ths usual type of generator
or supply tanks, by means of a glass tube extending Lo the
bottom of the flask. A glass tube from top of fliask to &
water Seal permits the alr in the flask to be forced cut and
replaced with sulphur dioxide. The excess S02 is collected
in a 600 ml. beaker containing water. The flow of SOz and
the moving of the samples from the orlenmeyer Flask oceurs
wheh the water is saturated with S0, sl

2
&

This test shows the permanency of color on the granules. Sulphur
dioxide in the presence of water is an oxidizing agent, and pig-
ments which change in color due to oxidation are partlcularly
susceptible to this test. Sulphur dioxide is, of course, present
in all industrial and residential atmospheres.

~Granules which show no change after 3 cycles are considered to bs
permanent.

Checked June 1952
JRL-ARA/ jeh
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Test No. 11

ALKALINITY OF SYNTHETICALLY COLORED GRAKULZS

OCbject: A test to determine the alkalinity of granules.

Procedure:

The filtrate from the pigment fixation test is titrated with
.025N hydrochloric acid using phenolthalium as an indicator.

Calculate and report as percent Nags O.-

Calculations:

ce. of .025N. H Cl x 0.000775 (grams lizpy U squivalent)
% ¥as O ¢ 100 x (to 1 ce. .025N H C1 )
25 (grams of granules used in test)

Checked June 1952
JRL/jeh
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Test No. 12

! HOAT TZST -~ COLORED GRANULES

Object: A test to determine the result of heat on synthetically
colored granules.

Procedure:

About 5 grams of granules which have been previously washed in
petroleum naphtha to remove possible oil or wax, are placed in
a porcelain crucible without cover and heated over a bunsen
burner at a dull red heat for approximately 10 minutes.

From time to time during the ignition, examine the sample for
charring, evolution of acrid fumes, the presence of olly
distillates or organic decomposition products.

The granules after ignition are cooled and then agitated with
boiling water in order to ascertain whether the pigment is
incorporated in a glaze or only attached imperfectly as a
result of the removal of an organic binder.

a. Snythetically colored granules which lose their
pigment or respond unfavorably in the mannez
indicated are classed as "painted™ or dyed", an
are considered of inferior quality. Fading of
the color and loss of surface covering due to the
well known destructive effect of the weather on
paints, granules of this type may be expected to
last from one to two years. .

b. Synthetically colored granules which suffer no
substantial loss of color and respond favorably
to this test are classed as: Ceramic, silicated
or having an inorganic binder.

Granmules of this class are considered as of

satisfactory quality, provided they also react
- favorably when subjected to the other tests.

Checked June 1952
LY/ jeh
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"b. At least 50

Test No. 13-

SOOT RETENTION BY ROOFING GRANULES

This procedure is applicable to roofing granules of all types,
but is suitable only for comparison within a laboratory.

’here this procedure is adopted, the following insftructions
shall apply.

APPARATUS
a. 8 oz. round wide mouth glass Jjar, cork stoppered.

b. Ro-Tap machins
¢. ASTM Standard smeves-as follows:

Designation- _.Sieve Opening
. (mierons)
No. 325 ’ Ak
No. 100 . 149
No. 20 840
No. 12 1680

d. Buchner Funnel to serve as & water spray.
e. Tumbler.

MATERTALS
a. At least 10 grams of a suitable soot. It can be srepared as
follows:
39% - aphite #0574.*
58% - R-600 Slate Floupr¥¥®, which sieves as
follows: Passing No. 325 mesh - 98% mininum.
3% - #1140 Carbon Black¥#*

grams of granules to be tested.
PROCEDURE

Screen the granules to be testea using Nos. 12 and 20 sieves.
Place 50 grams of the material retained on .the MNo. 20 sieve
in the wide mouth bottle with 10 grams of the soot, shake by
hand for 10 minutes, rotating so that the dust and granules
become thoroughly mixed.

C

b. Transfer the dust and granules to a 20 mesh screen and shake
in the Ro-Tap machine for 10 minutes to separate the dust from
the granules.
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- Test No. 13

- Page 2 -

%.  PROCEDURE (Cont'd)

¢. Place sbout 25 grams of the dusted granules on a No. 100 sieve,
and locate it 6" below an inverted Buchner Funnel, set up to
serve as a water spray. AadJjust the water pressure so that the
flow is approximately 5 gallons per minute, and wash the
granules for 5 minutes while playing the spray uniformly over
them. Dry the granules. N

5. OBSERVATIONS AND REPORT

Compare the dried granules with a sample of original granules
and report the color change as one of the following:

a. ho change -

b. =slightly darker
¢. darker

d. very much darker

*Made by Joseph Dixon Crucible Co., 167 Wayne St., Jersey City 3,
New Jersey

*#This material can be obtained from the Central Commercial Co.,
332 South Madison Avenue, Chicago %, Illinois

#%*Ppoduced by Binney & Smith Co., 41 East 42nd Street,
New York, N. Y.

2/1/54
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Test No., 1L

. QUANTITY OF OIL, ON GRANULES

b

575

A control test measuring the amount of oil put on recofing granuies
during commercial processing.

The sample of granules procured for. this test should-be representabive
of the iot being tested and should come from below the surface which
w2y have dried somewhat and not be representative.

A 50 gnm. S¢mp1e is taken representative of the larger sanple and

eighed into a 250 cc. beaker and filled with carbon tetrachioride,
alloved to stand for one hour at 1000F., removed the carbon tetrachloride
wnich has not evaporated, filter througn a welghed gualitative filter -
paper and washed with a stream of carbon tetrachloride and the beakepr
rinsed clean and poured into the filter. The oil free granules are

then dried in an oven held.at 2200oF. and weighed. The loss of weight

is regarded as the amount-of oil and the Tisures are converted to the
amount on a ton, and reported as amount of oil per ton. . i

@‘ &9
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Test No. 15

PERCENT MOISTURE - RAY AND COLORED GRANULES

A test to determine. the amount of moisture on granules.

The sample being tested is to be a representative sample taken from
stock.

Procedure:

& & ounce seamless ointment tin is tared and about 100 gms. of the
sample weighed into the %tared tin. The tin-and granules are then
piaced in a constant temperaturs oven holding a temperature about
230°F.. The sample is left at this temperature for 5 hours, removed
and cooled in a desiccator. When cool the sample is carefully weighed.

% moisture = . loss in weight of granules W /¢r0
weight of moisture free granulcs

‘(:)

June 1952
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Z3TING OF ROCK 54303 ¥CR_GRARULIS
. ;

Use: Tests to which rocks are submitted to ascertain thelr
suitability as a base for colored granules.

In order for a base rock to be satisfactory for colored
granules, it should have & reasonably constant color before
and after firing, be free from objectionable amounts of
impurities, and have a satisfactory hardness index.

Procedure:

1. Hardness: The rock being tested is compared by scratching
the surface with a series of minerals of known hardness '
ranging from Talc to Diamond. To be satisfactory for use
as colored granules, the rock should test between 5.0 and
7.0. These numbers are represented by 5.0, Apatite; 6.0,

iicrocline; 7.0, Quartz.
(4 Cenco-Ward series of testing standards used)

2. Colcr: The color of the rock should at all times match a
standard sample. Rock which shows any marked change in
color during the firinz process is particularly undesirable,

P s

as 1t makes for poor color control cn tne finishad granules. ) ;

3. Heating: &11 granules should be heaved to about 1,000°F.
and watched carefully for "popping” or fracturing. UWhite
and light colored granules should be watched particularly in ]
this respect, and also for any tendency to turn gray. :

Tests:

k. Chemical

a. Iron - Heat to boiling 2 gm. of granules (P-14, R-28)
with 5 cc. of conc. H Cl. Dilute with 20 cc.

water. ;

I.- To 10 cc. of solution, add 3 drops of 0.1% Potassium
Ferricyanide solution. Blue color denotes the
presence of Iren in the ferrous state.

II. To 10 cc. of solution, add 3 drops of 0.1% Potassium
Ferrocyanide solution. Blue color denotes the
presence of Iron in the ferric state.

b. Iron - Heat a quantity of granules for about 15 minutes
in a crucible at 1400-1600°F. Compare color after
cooling with the color of the original granvles.
Considerable reddening or darkening will indicate
considerable iron. Light color on roasting is
not usually objectionable. '

3
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-Test No. 16

Procedure: (Cont?d)

L. c. Iron - To a 10 ce. portion of a solution like (a), add

NH; OH until distinctly basic. 4 floculent pre-~
cipitate of greenish or reddish brown will indicate
iron. Dark greenish may be chromium.

d. Carbonate ~ Observe any effervescence on addiiivuc of acid
to granules or dust. HMuch effervescence
indicates a probable objectionable amount of
carbonate.

e. Sulphide - Odor noticeable on addition of acid to granules.

f. Calcium - Neutralize about 10 cc. of solution (a) with IH,
0K, filter and add 3 drops of 10% ammonium
oxylate. A fine white orecipitate shows the
presence of calcium. Calcium oxylate precipitated.

g. Magnesium -~ Filter solution from (f), and add a few drops
of sodium phosphate, warm solution if necessary.
A precipitate will show the presence of magnesium.

h. Sulphate, Chloride, etc., tests may be made by extracting
roasted granules with hot water and testing with the proper
reagents, e. g.

Ba Clp for SQ03
Ag N03 for '012

BB-4/29/L0
Rev. June 1952
Liw/ jeh
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Test No. 17

ALKALINITY TEST FOR BASE GRANULES

Twenty-rive grams of unwashed raw granules passing 10 mesh
and retained on L4 mesh are placed in a small beaksr containing
100 cc of distilled water, previously heated to 100°F. The
beaker and contents are then placed in an oven at 1009F., and
held at that temperature for 30 minutes. At the end of that
time, remove from oven, add distilled water to make up to
original volume, filter and take 75 cc of filtrate for sample.

Titrate sample with 0.025 Normal Hydrochloric Acid using
methyl orange as indicator.

Alkalinity number or milli-equivalents of alkali are
calculated as follows: -
4/3 X ce of acid (required to neutralize) X 0.025 I Alkalinity No.

A satisféctory granule should not exceed 0.020 and a lower
alkalinity number is to be prefcrred.

JRH/ jn

8/20/46
¢y JRH/cl
St T/19/54

June 1952
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Test No. 18

OLL ARSORPTION OF FBYW DUST FOR FF
Adapted from ASTM Test D281-31

Apparatus: Balance '
Tared Yatch Glass
Glass Plate ¢
Raw Linseed 0il, clear, acid value of from 1 to 3
Graduated burette
Steel spatula

_Procedure:

Weigh exactly 1lg., or any multiple thereof, of the air dried
dust, and place on the glass plate. Record the level of the
linseed oil in the burette. Add the linseed oil drop by drop
to the dust, thoroughly incorporating the oil with the dust

by rubbing up with a sharp edged steel spatula alfter the
addition. of each drop. The test is completed when exactly
enough o0il has been incorporated with the dust to produce a
very stiff, putty-like paste, which does not break or separate.
Record the new level of linseed o0il in the burette.

Calculation:

Calculate the volume of 01l used by the differznce in the burette
readings. Convert to weight by multiplyling by the spacific
gravity of the 0il. From the weights of the olil and dust used in
the test{ calculate the number of pounds of 0il recuired to
exactly "wet" 100 1b. of pigment.

L¥WW/ jeh
8/21/50

LYW/ cal
7/15/52

Pt
ﬁf&
"k

June 1¢52
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Test No. 19

DENSITY OF MINERAL FILLERS BY THE PYKNOMETER METHOD

§§§ Apparatus: Hubbard-Carmick Pyknometer or Specific Gravity Bottle.

Procedure:
1. Weigh the Pyknometer.
2. Weigh the Pyknometer plus Sample.
3. Weigh the Pyknometer plus Distrilled water @ 60°F.
Weight of Pyknometer plus Sample minus Weightlof Pyknometer
. = Weight of the Sample .
Weight of Pyknometer plus Water minus Weight of Pyknometer
= Weight.of Water @ 60°F.
Welaht of Sample

Weight of Water
@ 600F.

= Relative Density.

Relative Density x 62.3 = Weight per Cu. Ft. or Actual Den.
Maximum Density = 48 1bs. per cu. ft.

8. Note in filling the botile with Slate Dust the Slate Dust must not
~ he compressed or packed in. Pyknometer should be tapped slightly

with spatula or penicll to settle dust. Fill even with top of
Pyknometer and then carefully fit in giass stopper, do not force
stopper on, but allow the Slate Dust, displaced by stopper, to
overflow through hole in center. The overflow or excess can then
be wiped off.

In filling the bottle with water at 600F. the Pyknoneter should bve
filled and then imuersed in distilled water @ 600F. for 15 minutes.
When the Pyknometer 1s taken from the water wipe off the top
immediately and then dry off the rest of the Pyknometer. Do not
wipe off any water which comes up through hole in stopper therecafter
as this is result of expaansion due to heat from hand. Weignh Pykno-
meter a8 gquickly as possible because the evaporation of water will
give an inaccurate result.

ST
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Tzt Keo. 20

°ROCEDURE ®CR FAKING DUST CONCENTRATION SURVIY

PROCTDIURY USIKG SVITH GRTEZZNBURG Ti*PINGER APPARATUS

511 the glass impinzer nozzles and samople bottles should be thor: ~4:.'11;«'
cizened pefore any sampling cen be done. VWhen all the glass eculpnent
has bzen thoroughly cleanad, the sample bottles should be rilled to
approtlmﬂtely the 75 cc. mark with distilled water, or in cold weather
5 mixture of distitled water and alcchol. The distilled watzr is ob-
ta 1 wed by relistilling water furnished by FBE and using glass through-
out the laboretory distilling apparatus. In order that-this redistilled
woter may be reasonably free from dust particles a small amount of
potagsium nerw arganate and aluminium hydrox1de should be added to the
vater before it is redistilled. To obtain a sample of the dusty air
the suction pump is set up at a point adjacent to the location where
the sample is to be taken and connected to the outlet of “the impinger
bottle by means of the white rubber suction hose. 1In setfing up the
impinger bottle it is important that the impinger nozzle should be

near the center of the bottle and not farther away from the bottom than
the indicstor line which is approximately 1/4" from the bottom of the
irpinger bottle. Additional care must be taken in setting up the .
impinger bottle that no dust can fall into the open end of the impinger
nozzle during sampling. This is best done by locating the bottle in
such a manner that no-dust can fall off of rafters or flooring immedi-
ately above the bottle. If this is not possible, some means should bve
provided to protect the bottle from such a mishap. Before starting up
the suction pump for obtaining the dust sample, be sure and connect up
the U tube which measures the pressure difference acrosz the ilmpinger
nozzle. “hen everything is in readiness for sawn‘irf the suction pump
motor is turned on and immediately the column of mercury in the U tube
is adjusted by means of the bleeding valve to a pOlDt where one cubic
foot of air is belng sampled per minute. See calibration marks on U~
Tube., The length of the sampling period may vary considerzbly but is
ugually vetween 10 and 20 minutes. There is no need to sample an
etmosphere longer than is necessary to cloud up the water in the sample
bpottle. When the sample has been obtained, the suction pump is shut
off and the total time of sampling recorded. The impinger nozzle 1is
next removed from the impinger bottle and washed off so that any dusty
water adhering to it will become part of the sample. The bottle is
then stoppered and labeled with the total time of sample, location and
a2ny other data necessary for identification of the sample.

-

@

DUST COUNTING OF SHITH GREENBURG IMPINGER SAMPLE

When the samole bottles are brought to the laboratory, each sample is
measured carefully and the volume recorded. The samples are then
stirred and 10 cc. of the sample fluid is diluted to a given guantity.
It is desirable to dllute the sample sufficiently to limit the count
to below 100 particles per guarter field under the microscore., Ususily
the dilution of five or ten times is sufficient for this. The vater
used for diluting the sample is, of course, the dust-free redistilied
oy water used in the original sample. Before prenaring the countiig cells
o the microscope is prepared by placing the Whlpole disc in the 10 power
eya-piece of the Bausch & Lorb laboratory microscope and che 10 power
cbjective rotated to position. The tube length of the microscope is'
tnen adjusted so that one side of the entire ruled area cf the Wn

.

o
s 2

'T
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-2 . . Test No. 20

-y

[y

M me=mmn
[ e

ig equivalent to one millimeter on the stage of the microscope.
cge micrometer is used for this calibrating. When the microscope
been calibrated, a clean Hatch counting cell is filled with dis-
ed
d

~
e

vater from a sample bottle that has been carried in the sanple

vring the dust sampling procedure but into which no sample of
has heen introduced. This will give us a blank count which can
ubtracted from the actuzl count of the various samples. This
sample count is obtained by counting five guarter fields and
raging the results. Next the actual samples are counted by count-
five quarter fields on two different cells prepared from each of
AiTuted seuples, In counting theuwe samples and blank it i
cessary to rack down the microscope condenser and to have the
ndenser iris oven wide so that light conditions do not change and
affect the results. A sub-stage lamp is also used to help eliminate
light intensity variances. If the counts are made immedlately after
the cells are prevared, it is often necessary to focus the microscope
up and douwn in order to bring in all the visible particles. Using '
the Hatch cell if five minutes. is allowed for the particles to settle,
it will be found that most of the visible particles under 1light field
illumination will have settled to the bottom of the cell and 1little or
no focusing of the microscope will be necessary. The dust counts ob-
tained by the counting of samples in the Hatch cell are reported as
numbar of particles per cubic foot of air samples. The following
formula is used to obtain this calculation:

30 ctp -

SRL IR = e o P ¢ P e o
e

IR U B > RPN V)

DU p

bt

3

5o i
0 a5y

O

Formula #1

5y Count/cu.ft. = Y 2DS
g .00025 T

Yhere A = Average count per quarter field
Mirus the blank count.

D = Dilution factor,.
S

Volume of Sample in CC.
T = Time iIn minutes

DUST SAVMPLING WITH THE BAUSCH & LOWB DUST COUNTER

This apparatus is a portable dust sampling equipment and contains he-
zicdes the sampling apparatus a microscope for counting the samples
immediately after sampling. To operate the sampler, the three winged
nuts are loosened and the bottom chamber removed from the eguipnsnt,

A circular sample slide is then inserted in place in such a way as to
Tit the slide locating screw head into the notch cut into the glass
sample slide. The sample slide carries a sand blasted circle on which
one can mark the date or place of the sampling. The bottom dust
chamber ls then placed back in position, being sure to fit the locating
pin in the locating hole and tighten down the winged nuts as evenly sas

possible but not with unusual force. After placing the sample slide
.. into this and securely fazstening the bottom of dust chamber, the cover
} to the sample tube is removed and a piece of slightly moistened blott-
v ing paper is introduced into the tube, taking care not to block off
the opening of the aperture to the atomizer bulb. The instrument is

BIRD 007492




-3 - Tegst No. 20

then ready to take twelve consecubive samples but before doing s it
is desirable to inspect the cleanliness of the slide and count the
nuncer of particles already in the field. This amount is then deducted
from the finel dust count. When a sample is to be taken, the cover of
tre dust chamber is removed and the rutber atomizer bulb is squsezed
two or three tinmes in order to bring a new 2ir sample into the tube.
in order to obtain a specimen of this air sample, it is necessary to.
rake a quick backward pull of the piston handle. In heavy dust con-
centration it is desirable to reduce the number of particles impinged
on the sample slide and, therefore, the piston is slowly moved out to
a noteh at approximately the half way position. The piston is then
withdrawn the remaining distance with a quick backward pull as pre-
viously. The number of the sample being taken at any particular time
is the number ,appearing in that window marked "dust". In order to

view this samplé it is necessary to rotate the slide so that the number .
will appear in the window marked "Microscope". The dust ribbon of the
sample taken can then be examined by placing the small sub-stage lamp
under the condenser of the microscope and the dust ribbon will appear
as an 1lluminated streak aeross the field of the microscope. The eye-
piece of the microscope is provided with a counting graticule similar
to a Whipple disc. Each square of this graticule measures 30 microns
so that two rows of squares measure 60 microns, or exactly 1/100 of

the tctel length of the dust ribbon. All fthe particles should be
counted that are located within the boundary line of this double row

of sguares which appear on the counting graticule. Counts should be
made at four different positions along the ribbon of dust and the
counts then averaged to get an average count across the ribbon. In
order to convert this count tc narticles per cubic fcot 1t 1s necessary
to point off one place if a full stroke of the plunger was used in
obtaining the sample. For instznce, if 24 particles are counted within
the boundary line, it means that there are 2.4 millioa particles ver
cubic foot of air in the air sampled. If, however, only half of the
pump capacity has been used, the counter's result will, of course, have
to ba multiplied by two after pointing off. The two lines varallel

to the rows of squares in the counting graticule are 5 microns away
from the outside edge of the squares and provide a means for estimating
particle size. Particles appearing in this svace should not be

counted in on the sample. e

BIRD 007493




Test No. 2L
.BLOOMING CABINET - DIRECTIONS FOR USE

To test granules for tendency to bloom:

(Ei
~ Granules: 1. Weigh 25 gm. granules into 9 em. Petri dish and tap
edge of dish until granules are evenly distributed
over area of dish.
2. Place 7 cc distilled water on granules without disturbing
even arrangement of granules in dish. See that
granules are uniformiy wet.
3. Place dish with wet granules in refrigerator at O°F.
or lower and allow to fresze.. Dish should be level.
Blooming Cabinet:
1. Be sure drip pan under refrigerator coils 1s empty.
2. Turn thermostat to lowest pownt until the temovrature
of the cold side is below O0°F. Leave thermostat at
lowest point so that refrigerator unit cperates con-
tinuously throughout test When test is completed,
turn thermostat to 359 adjustnent.
3. When temperature on the cold side is below O09F, tugn
on blower and intermittent heater. Heater thermostat y
control should be at 50°. Allow to overate until
y Relative Humidity indicator is at minimun point and
é§§ begins to fluctuate through standard cycle &s heaters
turn off and on. iegesur .. ., ~. o ..
4. Place Petri dish with frozen granules in dabinet
be” -z stream of air issuing from slot in pipe in
upses compartment. Place where alr blast on granules
will be at a maximuim. )
This is with the near edge of the dish about 1 1/2" from near adge of .
.th= air discharge nipe. Leave until all water 1s evaporated. This =
should be about 2 1/2 to.3 hrs..in the case of ordinary granules.
With granules specially treated, the time may be longer, depesnding on
the type of treatment.
Evaluation of amount of bloom:- The amount of bloom is an estimated
figure expressed 1in per cent based on the amount of white bloom
appearing as contrasted with a totally white granule.
Precautions
I. Granules: 1. When granules are being frozen, they should not be
left more than a few hours in the refrigerator, or
a portion of the original T cc water will evaporate.
e
i ‘
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Test No. 21 -
BLOOMING CABINET - DIRECTIOKS FOR USE \

s ) -2

?recautions {continved)

2. After the test is completed, if the weather is excessively
warm and humid, the dishes should be put in & dessicator
et the blooming cabinet aad gllowed to remain until thelr
temperature is the same as .the surrounding air. Otherwise,
condensation of moisture on the cooler granules willl cause
the bloom to disappear.

II. Blooming cabinet: ) )
A. Refriegerator 1. Drip pan should be empty before starting

test.

2. Refrigerator thermostat should be set at
350 o U40° while tests are not being run.
This will keep coils defrosted but will
turn refrigerator over often enough to
keep it from losing compression. I
should not be disconnected f£or any period
of time.

3. If the motor on the refrigerator vibrates i
excessively, 1t is an indication that the i
belt is worit. This should be resplaced with :
a Gates 2420 V bvelt. At least one new spare
should be on hand at 21l times.

k. About once a year the pressure of the
refrigerant should be checked by a re-~
frigerator repair man and returned, il
necessary, to the standard 175 to 180 1bs.
pressure.

B. Blower- 1. The set-screw fastening fthe fan to the shaft
sometimes becomes loose. This should be checked .
‘ periodically. . ot

2. The outlet slot on the pipe should ne aizsdted
downward at an angle of approximately 30° with
the horizontai.

C. Intermittent Heaters - 1. These are controlled by a
thermostat mounted on the outside
of the cabinet. Tne setting for
the blooming test is 500F. The
setting may be changed by fturning
the screw on the top of the ther-
mostat housing. ’

2. The heaters should not be tﬁrned on
§§} without turaing on the blower.

Loagd
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Test No.'zl

BLOOMING CABIN?T - DIRECTIONS FOR USE .

D. Humidity Control:~ 1.

ITI. General-

a. Xeep cabineq-glean at all times.

2.

_3_

Clock is electrically operated and
does not need winding.

The charts are changed weekly. To remove

"‘chart, lift pen-arm, and pull out

fastenlng device at hub of clock Pen
holds about three days supply of ink
when full.

Relay in clock shuts of £ refrigerator
when pen arm drops below setting of
control arm. Control arm is key operated.
This should be at 0% R.H. {below minimum
obtailnable) when running blooming tests.

b. Shut'df' blower and heaters and return refrigesrator
thermostat to 35° when not conducting test.

¢. If no tests are being run for sometime, it is advisable
. .to empty drip pan every 3 or 4 days. ‘

8/25/49
7/19/54
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‘Test No. 22
KEROSENE ARSORPTION OF ASRESTOS FIBRE

%§3 1. Definition:

The kerosene value of a fiber is the number of cublic centimeters
of kerosene Which will be absorbad by one pound of the fiber.
The length of time requlired to wet the sample is also recorded.

2. Apvaraltus:

1 - 250 cc graduate
1 - 25 cc Screen Bottom Tuba. ‘

(This tube should be eight inches long and three quarters
of an inch in diameter. It should have a 60 mesh copper
screen bottom. A test tube with the bottom cut off will
be satisfactory.)

1 - Tube Clamp
1 - Stop Watch .

3. Procedure:

Wieigh out 11 Erams"Ot a- vepresentative sample of'the asbestos to
be tested. Pubvisthe 11 gram sample into the tube tapping the sides
of the tube until “the asbestos is guite compact. Do not pack the
sample tightly. ' Next, fill the graduate to the 250 cc mark, with
water white kerosene. Clamp the top of the tube in a clamp on a
ring stand and slowly lower the tube intoc the kerosens, avolding
%ﬁ% brecks in the continulty of the Asbestos if poss;blu, and suspend
W the tube so that the level of the kerosene inside the tube is
equal to the level of the Kerosene in the graduate. Record the

s,

length of time required to wet tnc atbestos fibre. Allow it to
soak thus for 5 minutes ancd then raise the tube and suspend it so that
the keroseine can drip hack intc a2 graduats. After the sample has

. drained for 20 minutes, take the reading on the graduate

L. Calculations:

a. Subtract from the initial grzduate reading the £zl reading.
This is the volume of kerosena aonoroed by the sample in cubie
centimeters. :

b. The constant weight of 1l grams must be converted into pounds.
This will always-be .02%2 pounds.

¢. Divide the result in (2) by (b) .0242. The result will be the
number "of cubic centimeters absorbed by one pound of fiber.

> _Revised Janvary 1953 ) . -
< Revised July 19, 1954
JRL/CAL
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Test No. 23
(Tentative) -
(PBL Use Only)

I-ZASURING THE DIFFUSE REFLECTION OF ROOFING GRANULE

épgaratus:

1. Photovolt Photoelectric Reflection, Model 610 with search
unit 610""Yo

2. Glass color filtef; tristimulus amber
3. Glass color filter; tristimulus blue
L. Glass color filter, tristimulus green

5., Steel placue with white porcelain enamel coating having a
luminous reflectance of 72 for tristimulus amber filter, 74 for
tristimulus green filter, and 76 for tristimulus blue filter.
This is the working standard.,

Ecope: . :

The reflection meter is used to measure the diffuse reflection of
granules as an indication of color or degree of whiteness. It
can also be used to test raw material pigments.

Depending on the color filter being used, the instrument furnishes
o either readlngs of reflectance in spec1flc spectral bands or
& readings in terms of total luminous apparent reflectance (whiteness,
lightness), or tristimulus values in terms of the I.C.I. Standard
Observer for Colorimetry for the purpose of color specification and
color matching.,

The reflection meter consists of two units: The instrument proper

which contains the indicating meter, power supply, and controls;
the "search unit" which comprises the light source and photo cells.

Procedure:

1., All reflectance measurements shall be made on granules which
have not been oiled.

N
°

The grading of the granules does not affect the measurement.

3. 411 measurements of reflectance shall be made in comparison to
the working standard (A white porcelain enamel coating on a
steel plaque having a luminous reflectance of 72 for tristimulus
amber filter).

L. The sample of granules is poured in a conical pile into a
3% x 3" box. This cone of granules is flattened so that the
granules are flush with the top of the box.

The lamp should be warmed for 30 minutes prior to taking readings.

%
st
wi
°
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Test No. 23 (Contt)

With the switch on M"Off*" set galvanometer on zero., This
setting must be checked from time to time and readjusted
if necessary.

Turn the two zero suppressor control knobs on the left all
the way clockwise and leave in this position.

Insert a tristimulus filter and turn switch to "On."

The search unit is first placed on the calibrated enamel

plague which serves as a working standard, and the galvanometer
needle is set on the calibration value of the plague by using
the coarse sensitivity control knob which is the second knob
from tne right. Then the exact adjustment is made by using

the fine sensitivity control knob which is the first knob on -
the right.

Then the search unit is placed on the flattened granule sample
to be tested, being careful to avoid disturbing the smooth
surface, and its reflectance value is read after the needle
has come to rest.

Place the search unit on the working standard and check whether
the needle again indicates the rated value. If necessary,
read just setting and get new reflectance valve.

Repeat this process using all three tristimulus filters.

It will mostly be found that one of the filters gives a wider
spread of readings than the other two., This filter should then
be used for grading of the surfaces under test as it will
permit detection of the smallest differences in shade,

When the instrument is to be used for complete color
specification and color matching, three readings are taken
on each sample.using the three tristimulus filters. From
the readings obtained, the tristimulus values x, y, and z
are computed according to the following equations:

x = 0.8 amber + 0.18 blue
y = green
z = 1,18 blue

The green filter is identical with the y value. This green

filter is referred to as the y filter or luminosity filter,

the y function of the I.C.I. system is defined as representing

the luminous effect. DMeasurements with the green tristimulus
filter alone serves for determining ™luminous apparent reflectance”
or %lightness" or "whiteness.¥

Recording Data:

The readings shall be numerically recorded in comparison with the
working standard and the type of filter used.

CES/rp
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Test Zh.kTentative)

(PBL Use)
MRASURING THE TOTAL WATER SOLUBLE IONIC
CONCENTRATION OF HIGH 1?VP?RATURW FIRED
ROOFING GRANULES

CCNDUCTANCE TEST

OBJECT :

To determine if the granules have been fired at a high enough
temperature to insolublize the water soluble ions.

APPARATUS:

Betz Conducto Bridge

PROCEDURE:

1

-

VWeipgh 25 grams of’ granules and place in 250 ml extraction flask,.

2. Pour 100 ml of boiling distilled water into extraction flask.

3. Swirl contents of the extraction flask for 60 seconds.

Lbo Pour 70 ml of decant inte 100 ml graduated cylinder,

. Cool cylinder until contents are below 100°F,

6. Place dip cell of conducto-bridge into solution to be tested.
Ifove cell up and down under the solution level, once or
twice to assure removal of air bubbles inside cell casing.
Immerse cell to a point above the air vents,

7. Measure the temperature of the solution, then set the
pointer of the lower "temperature' dial to the corresponding
value.

8., Rotate the pointer of the upper "concentration® dial until
the black segnent of the cathode ray tube reaches its
W1dest opening

G, Tne conducto-bridge is now in balance as indicated by the
cathode ray tube.

10. The setting is now read directly in mocromhos of specific
conductance.
REPORTING:

Record result in micromhos of specific conductance,

CES/xp
2/1/61
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(Tentative)
(PBL Use Only)

Test Io. 75

MEASURING THE Z.M.F, OF LOY TEMPZRATURE
FIRZD ROOFING GRANULES

pH TEST

OBJ=CT «

To find the E.M.F. of low temperature granules

APPARATUS:

Bl

F, Meter - (pH meter)

PROCEDURE:

L.

T'eigh 25 grams of granules to be tested and place into
125 ml Erlenmeyer flask.

,

2. Pour 70 ml of boiling distilled water over granules

3. Place flask of granules and water on hot plate and bring
to boil.

4. Remove flask from hot plate and place in cold water, allowing

.%gg temperature of granules and water to cool to 20°C or 68CF,
W .

5. Pour liquid from flask to 50 ml Griffin beaker and test
licuid for pH according to instructions that are furnished
vith E.M,F. meter.

REPORTING:

Record result in pH units.

CS/rp

2/1/61
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INDEX -~ Laboratory Manual of Tests
MISCELLANEQUS TESTS

Test No.
1. Asphalt Removing Liquid
2. Testing and Analysis of Roll Roofing
3. Distribution of Paroid Coating
L. Per Cent Naj0 in Sodium Silicate
5. A 0,025 NORMAL Hydrochloric Acid (for weak caustic)
6. Modified Methyl Orange Indicator
7. Per Cent Rubars in Wind Seal Anti-Stick Solution
8. Testing of Wind Seal Adhesive
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Test No.

LSPHATT REMOVING TTQJID

For a 2000 Gram Ratehs

G8O Grams Butyl Stearate

: 73k G m Sulphonzated Pine Cil
180 Grems Oleic fcid

A7 Crzms Triethanolemine

A 3ix Butyl Stearate and 0leic Acié

B. Hix Sulphonated Pine 0il and Triethanolamine

.,

Then mix Together A and B.

Loout 100 grams of vater can be added to the above m“pcure to extend
if. AL tlmes it may be possible to add nore water without the mixture-

teconing clouvdy.

The trie thanolaniue olezte soayp can be prenared seaarately; if desired,
and stirred into & mixture of SLlphoaaued Pine 0il and Butyl Stearcte.

Viscosity will vary at Times because of chenges in the character of
en )

o th ino
Large bet yrererable to maling small
teatches also of vniiopmity.
. .3
The cost of the mixzvure =iy be sut doun by & Little exnerimentation, -
the Butyl Stearate Teing the mostc expensive materizl yet is the
solveant for the asphalt., Although scomz trials have bzen made by
adding wﬁycmrwnc a“d/bc lznoclin to get a muinture ualss L.ond be maore
socthing, they have nct progressed faz» enough to be atls vo make a
definite decision. L
Sulphonated Castor 0il can be used in place of Sulpronsvzd Zine 01l
but is more expensive anté at least at oresent is nNet neLeslary.

dili/jen
1/15/51

8/19/5%
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Test No. 2

HZTHODS OF TESTIHRG A E'ZAI_T ROLL ROOFIICG
URFACED WITH PINE NMINIRAL CRANULES CR WITH
PO”DT'”B TALC

Scone - Section 1

These metnods cover procedures for the physical testing and chemical
examdination of roll roofing convosed of Asphalt SaGU"dt°d Roofing Telt

coated with apphalt cnd the coated portion supfaced with mineral powders
or granules.

Tyoes of Roofing - Section 2

sphalt Roll Roofinzs shall be divided into two tyves, as follous:

a. L& . single thilckness of Aspnalt Saturated Felt coated with
asnpalt, compounded with finely powdersd mineral filler
and surfaced with powdered minecval matter such ag tale.

b. Similar to type A but with The asphalt coating on the
veatner side surfaced with gran 1es.

Sezmpnling -~ Section 3

From each shipment or a portion thereol representing a product of the
seme kind, eclass and weignt, a number of rolls shall be selected at
rendom equivalent to one-half the cube root of ths total number of
rolle included in the lot, except that in lots of 1,000 or less filve
rolls shall be taken. If the cube root as celeulated prcves to be a
fractional number, it shall be expressed as the nearest higher whole

number.

v

.

LUDTHEQD OF PHYSICAL TZSTING

s

Packing lMaterials, ¥Wails and Cemznt - Section &

L,

Sach roll selected shall be weighed to the nearest 1/4% pound. The
UlED sers, packing materials and cement from each roll shall be weighed

together tO the nearest 1/% pound and the average veight the ¥
square shall be recorded. The quantity and character of nzils and
ement shall be recorded. .

Weisnt of Locse Surfecing - Secticn 5

>

eiected shall be uwnwound and tho o
pr observed. The welght of zuy i
ring this operation shall be r

-
~

"
Lo

L -

nd Area ~ Section 6

-

roll selected sihzll bz measured to th
material containsd in eacn roll shall bs
The average area .of the rolls e: am ined st
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o the iaformaci
exclusive of iccse
in each roll selec
103 square feet of

te rzmarded as the

Avergee Weight ver

on obtainesd uvnder Sections 5 and €, the net weight,
surfacing of roscfing per 108 squave feet contained

ted shall be calculated. The mininun weight per
the rolls cxamined shzll be recorded. This shail
minimum weight per 103 s¢. £t. of the lot.

103 Sguare Feat - Saction 8

The aversge velght
caleculated. Thils
square fect of the

103 szquape Ta2t for the rolls exar

Seglecting Averane Veight Rolls - Section 9
From the rolls examined the one vhose weight ner 103 squars fest is
nearest the average veight of the lot shall be sclected. Tae flirst
convolut‘oa or two snall be unrolled and with a ¥nife and straignt-
edge the sheet shall be cut across at rlg%t angles to the edzes. 4
oam01€ mcasurlng exactly 30" in the dircetion of thz rolls lenzth
chzll theq be removed. The width of This sanmpie gnh2ll be measured
the nearcst 1/32" and the welght of sample I ounces Geternmined,
clecting any loose surfacing. Tha wel in pou..s @ ner 108 sq. Tt.
a1l then be calculated from tho follio.l formuls. lzivht din o
r 108 square feet eguals the ucight 0" sample )
vided by the width of the 30" wemple inches, and o i
1tiplied B b ta 248 ohzll cheae: i
¢ averase t & et ¢f the lawns (sec
iz sample © iticnal samplizs sha
g scome roll wnicn Coes and fnis
reserved T a3 descyribed in se .
P1izbility - Section 10
szmoic feloceied in accorfenes with ssciion rips 1"
wy &' in leagth shall be cut, five in the of and
oss the fibre grain. They shall be ikners r at 77°%,
5 minutes, thon removad and cach strid imm zat with
ner side un €00 over a roundsd edge of a b uniform
approximately two seconds time. The bloc! ¢ 3" scuare
ick with rounded corugrs of 1/2" »zdiuvs fo ooling
for Type B fociing. In kéerndinz the strip hels
toshtly ageinst the upper 2" rsce of the b & the pro-
aend of e strip shall te t over the rc orneyr With-
< ary strain other tha 2¢ raguired © 2 wha stris
¢ he block &nd to a G inkzing., Eny surface ruptuos
o iennth snall be wgidegred feilures.
Pailure op Jzasing - Section 11
Tio sbriss ezch asproximately 4 x LY shall Lo cut from the szaple
coiocted in zecordan t ecf The sirxips shall be woighad
&ndé than sugpende i rection as the malerial
vould be agplied TO the i I en awp oven nmointaingd
.t 1753CF. plus o» minus 50F . by means of & thin wipe fastenzd throush
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-3- Test Lo. 2
@ punctured near one edge. The strivns shall be mointained at the
scrized temperaturz Tor exactly %Lvo ncurg, then coolad in &
3icator 2nd each speciien weighad. Tho average loss off volatils
cper shall he calculated as 2 vercsniazz. fAny chenge in asnpegaranco
the epecimen shall oe recorded, such af {loiring, saqping, blister-
cr apsoroticn of tho asphelit coating, also siidiag of granular
Tzetng,  The internal dimensions of che oven used fcpr tnis test
. shall be not less than 12x12x)2" &nd the theruomater shall be inserted
: o sueh & depth that 1ts bulbh will be in line with the

Q
[¢]
o}
ot of
(6]
I
o
h
® ¢t

specimen.

IMETHODS OF CHEMICAL ANALYSIS
Sevaration of Roofing into Component Par

<-r
9]

Anzlysis of Roofing Comvosition - Section 12

The compczition of thejroofing shall be analyzed as Tollows:

. Welghnt

a Dry Felt per 108 sg. Tt.
b, Weicght S

e
Saturent (soluble in carbon dfsulonide) per
§r side coating (soluble in cardon
se side coating (soluble in carbon
) per 108 saq., ft O e
&

1 matter per 108 sq. Tt.

S - -
ve nd retained on a #100 sie
! T

7 0 ve.
. WYWeight of nmineral matter per 108 sg. ft. passing a
«g{) #1C0 sieve.
Preparation_of Svecimens for &nalysis - Section 13

Proan the samnlie representing the averags welght ¢f the lot of roofing
o3 inﬂd in sbc“-on 9, spcclimens shall be cut ezch measuring

ap in width Ry 3" in length., These coecimans shall be
0] ensth gns vidih measured So within 1/32" inch, aad the
Tie ;cu p&r 1vl sguare feet. Any of %o 2x3 specilimens

v nt varies more than 1.55% from the averaze waight of the

1o errinegdg in section 8, shall be rojecied. Thnis nrocess

$n be contiaved untill eignt ccceptable specinens are ovteined which
BN be uvsed for determining the compesition of ths roofwing &3
describad in sections 14 %o 19.

Two of the weighed 2"x3" specinens snail ecsch be severated into three
‘norizontal sections. The asphalit coziinzss with attachesd minsral
surfacing shall be removed 1n such anznner that sowe of tiie sat-
urated 1t ad e eving a nitral section of saturated
Telt fr from a Lne ing detachzd duriag this
opEl-aci shal & 2 S whicn 1% belongs.

The sav wom tne o Test Juecimﬁr*
J . - o .3 - - Tt ~a
scetion ractad with carbhon Q"’
& Su Tha UR3hicss are co
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(zenzol haviagz a voiliag poiunt of 80 to 329C. - cerbon tetrachloride

cr ChJo*o;o”m may be u<ed if desired, but in case of dispute carbon
disuilphide shall be used). The dcsabuwﬂ“ed felt shall oe dried

i air then placed in a tared welighing botvtle aA@ further dried-atb

221 %o 23005‘ for thirty minutes and weighed. From this weignt and

tne original weight of the saturated felt specimen the percentags

. a:phalt saturant in the ¢ry feLlt snall be calculated. This fligure
e ll b2 used izter for ca1culatid5 tne welignt o; sauura its (solvblz

1 carlon disulphide) per 103 squanme fzet. The dry felt shall be pre-
cevuyad fop the determination of ash, szetion 17. ' |

oLt o Moother Side Coatlug (Soluble 1a Carben Disulwhldy) - Sc¢ebiva i

& horizontal sections of the weather side containing
ating and minerel sur facin.;,j section 13-B, shall now
ta carbon aisulphide in.a sultable extractor untii Th
& coloriess., The insoluble matewrials shall be renove
ied in air and the pieces of felt picked up and dHrusn
new mineral matter. Thisg feit shall then be placed in a tared
vottle, further dried at 221 to QQOOF for bﬂl‘tj minutes

hed. From this weight, corrected for excess asn, as in

7. and the percentage of asphalt saturant dstermined in .

4 calculate the weight of asphalt in this felt. The

tter shall be dried in air until free from carbon dlsuliphide,
aced in a tared weighing bottle, Ffurther dried at 221 to 230°F,
rty mlnuces, cooled in a desicecator and weigned. This mineral
shall be rvetained for sieve analysis (section 19).

¢

for
maye tC z
z, subtract thes
felt and minsral | |
& ccziing scluble

Calgulations - From &
corpined weights of T s . ¥
watter. The diffasren st wel of
in cerbon disulphide per 108 sguare feet.

Yeignt of Reverss Side Coating (Soluble in Carbon Disulyiida) - Section 16
The horizontal sections of the reverse side (which 2112 e ths-side
orposite To that selected under section 1’) containing the coating and
mineral sarfacing (sectloa 13-B) shail now be extracted with carbon di-
guionide and the waight of COaGiag soluble in-—caribon. d'swlphid cal-
culated as in secticn 15. The mineral matter recovered shall 'beé com-
bined with %that obtained from the weather side (section 15) and retained:
Tor sieve analysis. The felt shall be ashed as in section 17 in order

to deterunine the true wWelight of felt. ' :

LSHE OF DESATURATED FELT ~ S=zcetion 17

The desaturated Felt obtained in sections 1%, 15 aand 16 from the center
and weather and reverss sides snail be asze¥ separaiely in weighed
crucibles u;vﬂeL over an open flame or in a2 muiflie furnace until agli
carbon has been consumed. The weight shall be determinad.. The per-
cen ash in the cenier porticn will be assumed $o 2e the truc

cer asn of the entire felf. The excess ash in the weather
P ¥ill be added to the mineral matier pissing z #1iC0 sieve,
“s in secticn 19. This weight will also be used for cor- .
pleie otal welght of desaturzted felt and wsignt of saturant

ot rvon Gisulpnide. In 1ike rmanner the 2x¢ess ash in the

BIRD

007508




-y ’ ' IR
5 Aol T 2

reverse side portion will be added to the mineral mabter passing a #100
sieve and for CO"POCtln? the total weignt,for felt and saturant soluble
in caprbon disulphide.

Haicht of Dpy Desaturatad Feit per 103 Sguare Feet - Sezction 13

The cowolqed weights of the lelt from the center portion obtained in
gsection 1% and the wszights of the felt Irom the weather side and reverse
side portions obtained in sections 15 and 16 respectlvaly corrected for
excess ash, shall be the totel weight of dried felt in the t¥wo 2:xB"
specimens. Fronm thﬂs welght calculabe the weilght of dry felt per 1083

Weiant of PMineral Matter - Section 19

2 total mineral matter recovered in sesctions 15 and 16, plus the excess
h (section 17) shalli be moistened with a few drops of alcoho boiled

th 100 cc. of water and washed succe531veij through a #14 qa a #100
e
in

¢ 0 13

P l‘" | el I-" 5y

ve with sufficient hot water to remove the fine mineral matter. The
eral matter retained on each sieve shall be collected separately, dried
221 to 2300F. for thirty minutes and weighed. From these weights the
ight of mineral matter shall be cealculated and reported &g weights of
iineral matter per 108 sq. ft. passing a #14 sieve and retainad on a #100.
sieve and passing a #100 sieve (by dif;erence) To check the weight of
mineral matter passing a #100 31eve, the total aqueous suspension of
nineral matter passes through the #100 sieve shall be recovered by filter-
inz through a weighed Gooch crucible, dried at 221 to 230°F. and weighed.

oW

lw' (D

Creclked June 1952
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,JTEST TR DISYRIEUTICN OF PARQID COATING

Cbjcct:

"™ais test is devised principally to determine the rel-
va amounts of front and back coating in a comparuva 1y

ative &

shors “ine without stopping the machine. Cperators meking
this test should follow the instructicns below very carefully.
Procedure:

©

Slow machine down to its minimum speed. OStick a piec
of Scotch Tave, approximately 127 in length so that the
folded strip covers about 67 of the face and 6% of the back
saturated sheet before it passes into the coating rolls..
ﬁﬂnhy gpe with cotton gloveg to the saturated felt and ‘pat
quick ly but Firtnly to insure thorough adhesion of the tape
to the surface. After coating and surfacing this area, re~
move the Scotch Tape very carefully with the adhering coat-
ing and surfacing and cut into a 2"xL' sample. EHemove any
saturated felt on the back of the sample, and weigh on grein
scale, znd by reference to the table determine the amount of
front or back coating. -

Net Weights have been calculated in whole numbers. For
. example: If sample weighs L5.5 gralns, compute results by
retefrﬂng to the nearest whole number, which would be LG
srains.

R bl

Hote -

The Scotch iasking type used in these tests is purcnased
from the linnesote Mining and Mfg. Co. It is 37 wide witt .
a semi-~corrugated back. It is essential that ezch new roil ’
or shipment conform with the standard tape in all specvxlcatvonss

~ CNPI TN

-~

Net per 108 square ft. " = 5.0 lbs. ,
Caliper - = ,008 lbs, ~
Length =« 72 yards roll
Width - 3u
Type = Seni-Corrugated back

r..«

ted June 1959
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Test Mo, L

SRCENT OF ilapO IN SODIUM SILICATE

iTeigh out a sample of a half gram to a gram of the silicate to be
tested in a coverad vessel. Dissolve the sample in about 80 cc

of distilled water and determine the alkali as Nap0O by tivration
with standard hydrochloric acid (tenth normal) with modified methyl
orange.

.

% Maz0 = cc x N x milliequivalent wt. of Nap °,

weight of sample
o .

where ¢¢ = cc of HC1l
N .. Normality of HC1 )
,031 = Milliequivalent wt. of Nax0 _ R

#@%
R .

Checked June 1952

JPE/ip
10/22/47
& ap
= &/19/ 5%
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Test Mo. 5

A 025 NORIAL KYDROCHLORIC ACID (FOR WEAK GaUSTIC)

i‘sasure out about L.03 cc. of concentrated H Cl (37-38% H Cl. Sp.Cr.
1.19) into a 2 liter (or larger) bottle, dilute with distilled
water to 2000 cc., and mix thoroughly.

Yleigh,  accurately, .3313 grams of Sodium carbonate -~ C.P. - powdered -
into a 250 cc volumetric flask and dilute to mark with distilled
water. Be sure that all of carbonate is dissolved before using

solution,

¥easure out 10 cc of carbonate solution, by means of a buretie or
pivette, into a beaker, and add 2 or 3 drops of methyl orange in-
dicator. Titrate this solution with the hydrochloric acid solution
rede up as under (1.) above, using a burette. If acid is exactly
.025 Normal, 10.0 cec will be required to turn indicator from yellow
to pink. If more than 10,0 cc is required, it indicates that acid
is too weak and that more H Cl must be added to solution. Care
should be taken at this point to add only a small amount of H Cl,
as solution is very weak. Usually 1 or 2 drops is sufficient. If
less than 10 ce of acid is required.to neutralize the sodium car-
bonate, it indicates that acid is too strong, and more water must

be added.

HOTE: A normal solution of hydrochloric acid contains one gram
molecular weight of H Cl, or 36.45 grams, per 1000 c.c. of
solution. Thus, the 4,03 cc of H C1, in (1), above, was obtained

as follows:

36.45 x-2 = 72.90 gmns for 2000 c.c. of 1 N solution
72,90 x .025 = 1,8225 gms for 2000 c.c., of 025 N solution

Paid

acid used, however, contains only 36% H CL; thus:

108235 = L.79 gms of 38% acid
03

Also, specific gravity of acid is 1,19: thus

Lo79 gms = L.79 cc = L.03 c.c. . -
1019 N - '

’

B, 2.5 Normal Hvdrochloric Acid (for stironz caustic)

Weigh 1.575 grs of C.P. oxalic acid into 2 bezker, add about 15 -
20 cc of distbilled water, and let dissolve. :

teigh 20 gms of C.P. Sodium (N¥A OH) hydroxide and dilute to 200 cc
with distilled water,

henolphthalein as in indicator, If 10 cc of Na OH is
to neutralize the 1.575 gms. of oxalic acid, the soluSion
y 2.5 B, A 2.5 W solution of Na CH is Cesirable, in thrat
P
b

o 1+

Titrate sodiim hydroxide soluticn against oxalic zcid solution,
o: c

ies later titration against 2.5 ' E Ci, This may be
v adding more Na OH, if solution is less than 2.5 !, or

1' v
PSRN T N s N 3
nore water if 1t is stronger then 2.5 . If it is not thought

BIRD 007512




Test No. 5 °

- 2

L |

necessary to have the W alOH solution exactly 2.5 N, the following formula
may be used.

AxBx C = X, vhere

A = cc of N aOH solution used
B = Normality of N aCH
C = Milliequivalent wt. of oxalic acid -~ .063

X = Grams of oxalic acid
Thus, the normality, B, is found as follows:

B = X = 1,575 = Normality
AxC A x ,063 :

L. Measure 403 cc of concentrated hydrochloric acid into a 2 liter
(or larger) bottle, dilute with about 1600 cc of distilled water,

and mix thoroughly.

5, Titrate this hydrochloric acid solution against the standard
sodium hydroxide solution by one of following two methods, using
methyl orange as indicator in either case:

a, %Yhen N aOH solution is exactly 2.5 normal, 10 cc of H Cl1
solution should exactly neutralize 10 cc of N alH solution.
If this is true, acid is 2.5 N, but if more or less than 10
cec of H CL solution is required, it should be corrected by
adding either more acid or.more water,

b. %When N aOH solution is not exactly 2.5 normal, following
formulae should be used:

AxB x C=x D, where

A . CC of N aCH

B ~ Normality of N aOH
C = CC of H CL.

D = Normality of H CL

Thus, normality of H Cl = Normality of N a0H x cc of Na OH
cc of H CX

To obtain a normality of exactly 2.5 normal, water or acid
should be added, as above.

’

(continued)
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-3~ Test No. 5

PHENOLTHALEIN SOLUTION

1 part Phenolthalein.
50 parts distilled water.

50 parts Ethyl Alcohol.
Add dilute NaOH to turniag point of indicator, slightly pink.

&

£}

ii} Checked June 1952
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Test No. O
MODIFIED METEYL ORANGE INDICATOR

1 part methyl orange

'loh parts xylene cyanole FF

Dissolve. 1.0 gm methyl orange in 1 liter of hot distilled
water, filter if necessary and cool. Add l.h gm xylene cyancie
dye. Basic color - green; end point - gray; acid color - pink:

Note: -Indicator solution, or dye, may be obtained from
Eastman (D.P.I.) in Rochester, New York. :
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Test No. 7

oy ~u

Pol CZNT 2U343S I WIKD SZEAL ANTI-STICHK SCLUTION

.

This test is a rapid titration method for determining the
armount of Rubers, &s received, present in the solution,
The sanple to be tested should be representative of the
tank, after thorough mixing. . )

Procedure:

in exact 5 ml aliquot nortion of the tank.sample is placed
in & 125 ml ¥rlemmeyer flask and diluted witn approximstely
50 ml of distilled water. Three drops of riocified kethyl
Orenge indicator is added and the solution is titrated with
one tenth normal hydrochloric acid., Titration is carried
on until the clear green solution reaches a very clcudy

. grey end point, almost on ‘the verge of turning pink.

the ‘solption is then determined

Concentration by weight of
d chart.

by using the attache

:
3w d/rp '
7/16/58

ey

R
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ToSTIRG OF P INMD SEAL ADHESIVE

FBB Betches in Snecial Melt Kettle

Ivery new batch made at FBB shall be tested. 4 one pint sample
i1l ke brousht down to PBL by an FBB man.

tind Seal Aichesive jn FBPK#9 Kettle

A one pint cample shall be drawn off and tested by PBL on days
1en Wind Seal Shinpgles are being run on either F3PLFL or prnﬁo
1noroxlma*ely /2 gallon of Wind Seal Adhesive shall be drawn oF‘
into the waste drum before taking the PBL sample.

Tests to be Run

1. Softening Point (in water)
2. Pen. @ 115°F. (50 gms -~ 5 sec.)
3. Pen @ 779F., (100 gms. - 5 sec.)

Soecifications | Min. Std. Max.
Softening Point, °F, 140 145 i50
Pen @ 77°F. - - 15.0
Pen @ 1150F, o - - 20,0

Preparation Before Testing

1 Cut tha,ton one~half inch from a 3 oz. Gill type can with
the xbovﬂtory can opener. Use this %cut down® can for the
pen b 1159F, "Use the lid from a 3 oz. can for the pen @ 77°F,

2. Have two softening point rings cleaned and set up on a glycerine
coated brass plate.

3. Have a softening point apparatus ready. &lso have a O to LCOOF,
range thermometer and a low temperature gas torch.

. Place the gne pint sample of Wind Seal idhesive-cn a kot plate
and stir it slowly with tne 40QCPF, thermometer until the
temperature reaches 250°F, Then quicklv wpicce t e i penetration
tins on the same hot plate, remcve the taermometer Trom the
pint c3n ard wipe it off on & rag (using causion 23t to burn

the fingers). Vith a pair of tongs, place thz t.0 =0t pen -
tins on a level spot on the laboratory bench. Tiaxn remove

the vint sampnle of ind Scal Adhesive from the ot nlate with

a pair of tongs; pour oPF the top of the samziz until 2bout
one-half pint remains; then pour the 1159 nen, the 779 pen,

and the tvic softening point rings in the Joreszoing order. Th
penetration tins shall be filled until the materizl is level
with the top. Then remove tne air bubbles from The pen samnles
by vlaving a low temperature flame such as a match or ga&s torch
over the surface. Avold excessive firing of the surface,
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Penetrotion Tests

Let thre poured samples remein at room temperature LOT ong hour

plus or minus 5 minut es. During this time, set the & .- ~-% -
bosh at 7797, +0. lofo Vhen the hour has past, dmimentr-n270%
Barermatrt Sy + place each pen tin in its respective
water bath and hold tqem Ln tne vater bath for one hourn"S mﬂpvtes,
- . LI I SR Y

TR b S T O Yo T T el R S N, G- . 3 W SUSe
o ke o A - — S
e et e e A e R e T /_,...‘

ettt uhen the hour is up, run the 115°F. .pen first.
Place the water vessel tnat holds the pen sample into the water
bath for a few minutes; set the penetrometer dizl to ZET0; remove
any of the weights and install the needle. Then auickly remove
the transfer dish wish the sample from the bath and place it on
the penetrometer, Adjust the needle and shadow until they just
touch each other and drop the needle for 5 sec. Then cquickly
loosen the needle and place the transfer dish with the sample
back into the 115°F. bath, Always return the transfer dish with
the sample back to the bath while cleaning the needle and getting
set for the next test. Clean the needle by wiping on & rag. The
needle may be dipped in an asphalt solvent before wiping. Never
place tle needle in a flame as the temperature will be ruined in -

a matter of seconds.

Run three penetration tests and take an average of the three. IFf,
however; tne first two tests are identical, it is not necessary
to run a third.

Softening Point

Let the twn sample rings cool for one hour on the brass plate then
cut the excess ndhesive off the top with a shoe knife that has
been heated on the face of a laboratory hot plate. Then center

a stsel ball- on the top of each sample and place in a 600 ml beaker
filled to 3 1/4™ of distilled water. After ten minutes run the
regular softening point test by placing the beaker and contents

on the not plate assembly. Suspend the softening point rings so
the bottom of the ring is exactly 1% from the bottom of the beaker,
Place the thermometer so that the bottom of the bulb is level with
the bottom of the ring. Apply heat from the hot plate to uhe
beaker so that the temperature rises at the rate of 9°F, :19F,

per minute. Record the temperature when the adhesive covered ball
touches the bottom of the beaker. For final result take an average
of the two softening points.

+

Lukko/rp
July 1961
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