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RESULTS OF U.S.P.H.S. PERSONAL AIR SAMPLES
| PLANT #28 K
RUBEROID CORPORATION
.ST. LOUIS  MISSOUR! -

FIRST SURVEY

- 01/10/67
‘Page 1
y o CONCENTRATION
OPERATION AND .JOB : : SAMPLE # FIBERS >5u/ce
500 - Warehodsing :
Hopper Car Unloader ) ‘110 _ 1.2
. ’ . . / -
505 - Mizing S
5 Waste Grinder 114 6.4
Mixer - o .. 234 10.0
L 4
5§10 - Forming A
Shingle Machine QOperator - 120 3.2
_Shingle Machine Cperator 121 0.7
Shingle Machine Operator - —122. 3.0
. Vacuum Lift+ Operator ' 123. 0.2
- Shingle Machine QOperator 124 4.3 .
Shingle Machine Operator 126 5.1
. Shingle Machine Operator 127 l.1
Yacuum Lift Operator 131 0.1
Vacuum Lift Operator 133 0.6
Vacuum Lift Operator 134 1.7
§20 - Curing : 4 ' o
Shingle Stacker 206 3.8
530 - Finighing
- Punch Press Operator 135 2.1
Foreman - Finishing , 136 0.l
Saw Operator ' 143 1.6
Saw Operator : 145 3.3
Saw Operator . . 146 12.2
Saw Operator ’ _ 147 12.9
Saw Operator . - 148 8.2
Saw Operator ) 149 4.5
R .
i -a -
11/24/%
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ResuH's of U.S.P.H.S. Personal Aur Samples .
>’ Plant #28, Ruberoid Corporation 01/10/67 Lot

- Page 2
y . CONCENTRATION
OPERATION AND JOB ' SAMPLE # FIBERS >5u/cc
§30 - Finishing ( continued) .
Trimmer . 150 6.9
Painter . . 156 0.8
Trimmer - : .- 207 - l.4
3 Saw Operator . : o214 5.2
" Saw Operator - o 215 7.9
- Saw Operator ' - 217 3.7
- Saw Operator : . . 218 3.3
1 Saw Operator .. a8 2|.6
- *Painting Inspector ) 231 - 0.7
) » Trimmer e 232 4,
i{ » 5§40 - Packing . L e .
o Crater - - g , : 144 1.7
_Inspector . 154 0.2
Crater . S - 155 13.1
Crater LT 156 1.8
: - Crater S 157 1.6
«  Crater : 7 .- 198 2.4
Crater . ' - 229 1.0
| | Forkiift upera'i'or : . -230 0.9
B §50 - Miscellaneous : S =
34 . . Machine Maintenance Man R A ¥4 0.9
i °
;
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Analysis of Personal Samples at Certain-Teed, Santa Clara.
California

National Inst. for Occupational Safety and Health, Cincinneti,
OH. Div. of Surveillance. Hazard Evaluations and Ffileld

Studies. (052678007)

Industrywide study

AUTHOR: Weidner, Robert B. .
G5083B4 Fld: 6J, 6T, 7C. S7U, S7Y, 684, 99a a8123
Jun 71 6p

Rept No: IW5-32.428

Abstract: Worker exposures to asbestos (1332214) were surveyeo
in June, 1970. at Certain-Teed Products Corporation (S1C-3292)
in Santa Clara, California. Asbestos concentrations {n the
warehuse and mixing, pipe forming., curing. pipe finishing,
coupling finishing. epoxy, packing, and miscellaneous areas
were 1.0 to 3.5, 1.4 t0 2.5, 0.1 t0 0.7. 0.0 to 4.6, 0.6 o
13.4 0.3 ¢to 1.B, 0.2 to0 2.5, 8na 0.0 to 1.7 fibers greater
than 5 microns per cubic cent{meters (f/cc). Three of the 48
samples exceeded the 1870 threshold Yimit value for asbestos
of $.0f/cc.

Descriptors: *Sampling,  *Industrial medicine, <¢Gas analysis,
Asbestos, Tests, Methodology. Chemical analysis, Air potiutton
. Stangards

Igentifiers: sAnalytical methoué. *Occupatioal safety and
health, sAir polluton detection, sair pollution sampling, CAS
1332-21-4, Procedures, NTISHEWOSH
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<36 Abstract (Limit: 200 words)

. ‘Worker exposures to asbestos (1332214) were surveyed in June, 1970,
.,at Certain-Teed Products Corporation (SIC-3292) in Santa Claras, Californ%a.
Asbestos concentrations in the warehousing and mixing, pipe forming, curing,
. pipe finishing, coupling finishing, epoxy, packing, and miscellaneous areas
were 1.0 to 3.5, 1.4 to 2.5, 0.1 to 0.7, 0.0 to 4.6, 0.6 to 13.4, 0.3 tol.8, ——— - - -
0.2 to 2.5, and 0.0 to 1.7 fibers greater than 5 microns per cubic centimeters
(£/cc). Three of the 49 samples exceeded the 1970 threshold limit value for
asbestos of 5.0f/cc.

17. Document Anaiysis s, Descriptors

. . Field-study,

Insulation-workers, Insulatién-industry, Asbestos-dusts, Standards,
. Dust-exposure, Standards, Dust-analysis, Industrial~-hygiene
b ldentifiers /Open-Endad Terms -
€ COSATI Fleld/Group
18 Avaitsbility Statement . 19. Secvrity Class (This Report) 21. Ne. of Pages
Available to +he Public
-20. Security Cl::l (Yhis Page) 22. Price o
(See ANSI-239.18) Seo Instructions on Reverse Pl . OPTIONAL FOKM 272 (4=70)
- - . (Formeriy HII1Z-35)

Department of Commerce



“A

e = cmee ar
' PR

et e e e e
. . . e
el . o
. o Ve .

hr. #Hi1liam Canrl

S P
ST N : S
| XXXXXXXXXKXEKXKXKKXEKLKK KR AKX KKK KIKKRKK X KKK
ﬂationa] Institute for Occupational Safety and Health
: 1014 Broadway, Cincinnati Onio 45202 K

A XXXXXXXXXXXXXXXXXXXXXAXXXXXXXX

- -

:5¢:June 4, 1971

Certain-Teed Products Corporation

“Santa Clara, California . o

_ . Dear Mr. Cerl:

The ana]ysis of the afr sarpTes taken 1n your plant in June. 1970 has
been ccmpleted. The analysis was done using the membrane filter method
at 439X magnification phasc contrast illumination. A table of the re-

© sults 1s enclosed. The 1970 Amarican Conference of Governmantal

Industrial Hygienists' List of Threshold Limit Values of Airborne Con-
taminants includes asbestos in the section of intended chances.

The new TLV is five fibzsrs groater than five microns in lengih per mle

A5 you will note three of the 49 samples exceed°d the recommanded con-
centration.

.Thank you for your cooperation that we received {n your plnnt CIf

" can be of further assistance, please fcel free to contact me

- N _Sincerely yours,

“27{ -7 Robert B. Weidner o o
c . Assistant Chief, ‘
Field Studies Branch
National Institute for QOccupational
;- Safety and Heaith

Enclosure . -

°"
L
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ANALYSIS OF PERSONAL SAMPLES
'CERTAIN-TEED, SANTA CLARA, CALIFORNIA

" OPERATION

CONCENTRATION

SAMPLE NO.
‘e (FIBERS>S5u/cc)

Warehousing and 133 3.5

Mixing t 14y l.0

Pipe Forming 131 2.5

. 134 1.4

1358 &*

- 136 1.6

40 1.7

Curing 103 0.1

) 124 0.4

137 0.5

JRLh . 0.7

Pipe Finishing - 102 3.4

. . 112 N

.11 6.0

115 1.3

116 1.2

- - 127 0.3

118 - 2.4

121 1.6

122 1.3

123 - 0.5

- Coupling Finishing 101 13.4
- ’ : 107 2.5 ~-

108 1.8

- 108 6.8

111 10.5

127 ‘1.7

129 0.6

" Epoxy . 125, 1.8

) 1?6 1.“

. 128 0.5

130 0.3

) 132 6.6

Packing - 104 1.8

' - 105 1.0

106 - 2.5

_ 110 1.7

. 119 0.2

120 0.3

138 0.2
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OPERATION . . SAWMPLE NO. —CONCENTRATION  °
‘e (FIBERS>5u/cc)
Miscellaneous ’ ' 113 0.9
. T . 138 0.6
142. 0.0
. 143 0.1
‘ 145 0.1
| 146 0.4
148 1.7
149 0.3
. 151 0.3
. SN
#& SAMPLE WAS UNCOUNTABLE -
/
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i V(
EE Results of U.S.P.H.S. Personal Air Samples at Ruberoid

gé Corporation, St. Louis, Missouri

I

1: National Inst. for Occupational Safety and Health, Cincinnati,

OH. Div. of Surveillance, Hazard Evaluations and Field
Studies. (052678007 ) .

RS

Industrywide study.
G518 1K3 Fld: 6J. 67, S7U, 57Y., 6BAB a8 124

Jan 67 Sp
Rept No: IWS-32.38Ba

Abstract: Air sampling for asbestos (1332214) dust was
performed by the United States Public Health Service at the
Ruberotd Corporation (S1C-3292)., St. Louis, Missouri, on
January 10, 1967. Samples contained from O.1 fibers greater
than S5 microns in length per cubic centimeter (f/cc) near one
vacuum Yift operator and one finishing foreman, to 21.6f/cc
near one saw operator. .

Descriptors: *Sampling. *Industrial medicine, sAsbestos. Tests
. Methodology. Dust, Alr poltiution, Tables(Data).
Concentration(Composition)

Identiffers: <Analytical methods, *Occupational safety and
health, CAS 1332-21-4, +Air poliution sampling, Procedures,

NT ISHEWOSH

PBB 1-229544 NT1S Prices: PC AO2 e —
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LA¥INATED SHEET MATERIAL

|

Filed Jan. 21, 1963

wBd_

FIG. 1 L
loi 7'_’-_.??\47‘4’112{.;{"4" 13
R R S e e

12

-~

b, -
XTI v e —
e R T ey, s
A ST AT T s o e T

K

P

3z ‘l/_/ P P
AV s ¥ .
NG YO
LY N ST
R X D /;:/
_/' ";// ’_// Vl ol '{
/,, / > A / 4 /7 ”.-_j INVENTOR
Phltip StephenBettoh

BY

Q»....,. Vo e e M

ATIORNEYYS

——yz T e

"

)
PR

[

i
iy

ey e g

Y
B



nited States Patent Office

3,300,927
-Patenteid Jan, 31, 1967

1
3.360.927
LAMINATED 11 M-\TERYAL
Phillip Stephen Bettoli, Almting N, assiznor to The
Ruberoid Company, 2 mrpnralmn of Neow Jessey
Filed Jan. 21,1963, Scr. No. 252,890
14 Claims. (CL 52-—-309)

This invention reiates 10 a laminaied sheet malerial
for covering and protecling a variely of surfaces. and
more particularly relales fo a pol)wnnﬂmr.d" laminant
with excellent weathering characteristics for use in the
ronfing and siding trades.

11 is an object of thic invention 1o provide a material
for coverinn and proiecting the cxposed surfaces of a
varicty of structures. It i a further ooject to provide
a flexible roofing cr siding material which can be used
on surfaces having irreziiar or unusual contours. The
material of this invention. poiviinvifluoride plysic Alm
laminated 10 3 roa-Janunabic, clastomenc-impregnated
askestos folt backing, hav excelient weathering charae-
teristics and vl not erisde. erack or crare upon long ea-
posure 1o visible or uitraviolel radialion or climatc ex-
tremes of temperature or humidity. It has excellent di-
memsionai siabiiity and subsiimtially permanently remains
strong and flexible under all ¢h ¢ conditions. In addi-
tion, the pigmicnied coscring maenial of this nvention
provides o decoranve and colosin] marerial baving durable
color and one which is sebstantizlhv siain-resistant,

It is another ohject of this nvention to provide a ricid
structural material having wn ouier covering of polyve
vinvifluoridza plastic film, for wse in the building irades.
which incorparates the advir ~of the ominated sheet
material deseribed in tie piesvime par raph.

It is a further chjcer of this imention 0 provids a
raof having a roofl deck tovered with o huninunt -
terial which s Jess 1han. one-ivih wernht of a cone
ventional bwlt-up roof coveriaz, and which pewesses
the desirable characteristizs of heng non-flammahle and
of aot degrading with agze ¢ npon expocyre 1a climatic
extremes of weather.  In ity pivmeated form. 1he Jan
material retains ity color and does nol reqinie perio

Jie

painting,  Moreover, the mechanical sirength and fexi-
bility of the Euninanl sccomodawes in2!f jo the eapamion

or voatraction of the umderiving roof doch,

These and other ohiccts implicit in this speaification are
accomplished, in general, by the advantagzeous ute of a
laminant comprising a pnln:...mmndu plastic Hlm ad-
hesively secured o an ashestos felt backing which has
been impreznsted with an cla-iomeric hinder, such as
polychloreprene. neepicne ond polyvinviacciate, poly-
chioteprene and acrdominic ar polyehlmoprens and
ather elastonieric addibves which viell o nen-Cammahle
product,  The polyvinvillyoride fim i pirmented. vield-
ing adesoraive. eoloscd laminant mzicrinl. The picment-
ed Jim iy subsiantally opagoe o incidznt ultraviolet and
visible radiaiion and protests 1he elastniaer-impres <
nd vndar-stiucture [1oey possinle photache

degradation,  The luminant may be ued »one i a
roofing or siding malteriad or it may be combinsd with

suitabie rigid stabs of insulatine maenial for use generally
as o covaring muterial for binllings.

In the accompanying drawings, FIGURE 1 s 5 27036
seational view of the Jaminated mualerial of this inven-
Lion:

FIGURE 2 ix 2 plan view of & «ciion of a rcofing
matetin! embodanen: of Uny nvention:

FIGURE 3 is a plan view of a roof with portions of
the rooling muicniaz! broken awav 10 show the dispasition
of the Luninzied auaernal of 1his imenbon; ang

FIGURE 3 1a:
Toateriag of

Vi

inl
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aterated

2 .
Polyvinylfiuoride, havin" the structural formula:

}l"’

- —(‘—-(‘»» —
LII )l.J

and in the form of a plastiz film of unijorm thickness, is
the polyvvipy!fitoride uscd in the laminant of 1his inven-

tion. N is extremely inert and unreactive, and withsiands
extremas of temperature and bumidity.  Mercover. it is
not siz: - degraded by ultraviolet radiation. Being

fiznible .lnd reshily availuble 1n pigmented form. it s
stituhle for use with reofs havinz unusual contour or form,
for cxample. parabolic roofv which cannoi readity be
covered with conventional asphaltic materials, Tt is also
snitabie for roofs where o particular color is desired, with.
out the disndvantages of havizg to paint the sume. 1iis

net practical 1o use polyvvindiinorilde film alene, however,
The thickness of the film.,

nsuially 1 1o <2 mik, presents
Li~edulone. i cannet ke
iz roofing toels aecording to estub.
lishedd techmques, In sddition, adhosives o
on-site appiicatich 1o rnor\ and the m~ are im‘
for preducin ati
and ihe surfuce o \\hith |l is npphcd.
Referring 10 FIG 1 the Jamiaant

handied with avai

10 of 1hiy inventicn
cm'x'ﬁr; Loy peiyvimvifuoride plistic filn 11 seeored o on

s Packing 12 by meirnas of a thzrniosetting elasto-
The bond beiween jiin and fekois
12, which is imprernned

meric .ul!:cmL 13.°
permuanent. The feh bocking
with an eladtomer, pieterably neeprene, is o fleaibie,
The combination of film aod felt Facking ebvines the
kundimn diflicullics relerred 1o akove und cnables the
Limasani 10 10 he apslicd to sorfaces with 1he 1
asphulue type mdhesaes, Morcover, the lanunant has
incressed resntance 1o mechical dameze, pons yand
icars, 0 which the unsupnoried pehvimvuoride i
waould otherwise e partcularly suseepiible.

Broumen-impreenated fehis are nnsatisfactory asa hack-
mnteriz] for poiyvinylfiuoride.  They can cauwe sonwe
stiiaing of the phntie film, but more pneotbaatiy, they e
e become nllzvible, osnally ensbritide on axing and are
infammnble.  Elastomere-imprezanicd fele on the ather
bBand remmns subaantefiv permarently denble on ex-
posaze o vlimaie exbemes of teinperaure ard homadi
Proper sciection of the clustomer will
malbtic keminant.  In taiv regard, polychioroprene (
I'ant neoprene) is the prc[mrcd clustomeric binder for
lhc lamvinant of thiv invention.  Since pnl
e film s o pon-Nanimable, the res sminunt
the non-Nammuble polvchloroprenc-imaregniied
tuchinz) will possess thie desivabie characienstic. Oiicr
mmuble clistomers, including mixtuzes of poly.
clioroprene and poiyvemiaceiaie or polyentoroprens and
other non-famnvible additives niay aba b oed 102
piceoaty the ashestos {eli,
pobvchicieprene amd acrvlosilnle or oiher ¢
binders are also saitadle.  In any el the g
preduct sheold be ron-flimmoble (by whizhi term s ‘meant
cither non-combustible or self-eatinpshing) priniding
mater.al having an advantaze over inflammable prinr ait
pioducts, sush as hgumen-saturated felts.

Asbestos feit 15 the preierred material
laminant product of this inveation.
papers have heen found to lack dimensional s !
fame rasistance. They wiso embrittle and degrade wan
age. Glaw fibers aire diffizolt o bond W pelyvinyd Juoareds
amd lack dosirable clonpation enaraclersiive,  Alonusin
fool does not provide optimum handing characierishes
and is suscepnbic to mcchanical damaes, Flolomeo-
impresnated subevos felt § predenied over ond aury, e
hecns rarer o s et

"we

e i the

for
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ing for uwe in this invention. since unimpregeated ashes-
tes does not have the wnsile sirength, the tear resislaps?
and the peneral toughness of the impregnated form. In
addition, the unimpicgnated felt is adiernsely uffected by
muistore, having poor wet strength when wetied. The
porasity of unsaturated ashesios felt is such thit 1he as-
ooy fihers wounld absorb escessive quanuties ol eias-
tomeric adhesive during the step of laminating polyvinyl-
fluoride film 1o the backir .

Thus, the preferred Pucking of the inventicn hersin
is polvchloroprene-impreznated ashestos felt. Tt is nna-
flammable, retains its exibiliiv for Jong periods of 1ime
and is resivtant to heat azing. It is also wuitable for use
asrhalis or cold-apriied ca2-
ments. Pulychleroprenc-impresnated ashestos felt. more-
over, is not stbject to mizrariclogical deeradation and is
‘therefors superior to organuiz-fiver kacki The impreg-
nated asbesios felt contains from about 155 to about

25% by weight of polychioroprene,

Other elastomeric compounds may be used o impreg-
nate the asbestos.  As indicaed above, hewever, il is
prelerred that the final product te non-flammahie. DBy
way of an examyplc. a blend ef one pari by wight of
polyvinylacetate with thrze paris by weiht of poh clilore-
prenc is also suilabiz. As o the case of polichlorepr
alone, this blend is added to the askestos felt in un
amount sufficient to provide a backing having from aboul
15% to abeut 25% by weiehi of the blend. Thz quan-
tity of polyvinylazetate in the blend may be iner
about 35%. Other suitable clastomeric mi 2
clude: a copolymer consisting of 8270 by weizh: of puly-
chloroprene and 187 by waight of acrvionitrile; or a
blend of one part by weght of polychloroprene to one
part by weight of acrylonitrile.  Again, the quantity of
these mixtures added to the asbestas should preferably
be suflicient to praduce o final product containinz ubout
15%% (o ahout 257 by weight of clasiomer,

Polyvinylfiuoride plastic film iv clear and transparsnt
1o uliraviolet and »isible radiziion.  As an inzsicasing
amount of pirment is added to the film, the latter be-
comes increasingly opraue 10 both ultraviolet radiation
and to bght in the visivle wave length range. Pigmant
may te added to the polyvinvifiuoride in a quantily up 12
about 25% by weight, depending upon the coior cficct
and opacity desired. It is not recommended (hat an
amount ol pigment greater than 25% by weight be added,

T

©

4

celerate the rate at which the photochemical decompao-
sition of the polychloreprene takes place, teading to curly
faiiure of the adhesive binding of the' film to the feit, In
the presence of asphalt oils, the short wave lengihs of
visible light are particular destructive of the polychloro-
prene.  Accordingiy, the film shionld be sufticientiy opaque
to ultraviolet and visible lizht, and partizularly 1o visible
light of the shorter wave lengths. 10 substaniizlly com-

- pietely obscore the passage of such dizht to the underlying

puluh'crﬂpr\.nc impregrated felt

A i white film, pizrinted with titaniom dioaide
(13%2 by weight) will transmit about 107 of near-uliria-
vioict incident radiation. i the concentraison of the pig-
ment is raised 10 257 by weight, 8§.4% s transmitied.
The addition of 124 carbos black to the lauer fitm pig-
mentation reduces light transmissien to 4.5 of the inci-
dent rad.ations. Witk the addition of suflicient carbon
black o make the film gray, it will ransmit Jess than
0.2% of incident radiation, (These fizures ali apply to
transm.ssion through the film of radiation of 546! A}
Accordingly, the presence of at lenst a small amount of
carbon black in the film pizmueats is desitable to prevent
dearadation of the adhesive bond of the iitm 10 a pely-
chloroprenc-impregnaied felt in consequence of eapasure
10 sunlight.

Another means that may be adepted to protest the
bond of the film I a polychloroprenc-impregnaied felt is
to pigment the adhesive which binds the film (¢ the felr,
therehy 1o reduce its light-transmission characterisucs.,
Transmission of light thraugh the adhesive may be sub-
stantially nullified by the mncorporation therein of carbon
black. Thus, a 2-mil film, containing 257+ by weizht af
TiC, and with 195 by weight of carbun bluck in the ad-
hesive will transmit onty about 3.3% of intident radiation
of S461 A., which is 1n the range of destrutiive wave
lengths.  With 8% 1o 10% carbon in the adhesive, trans-
mission of light through it is subdstaniially precluded.

The cficet of light transmission on bond strenath is
illustrated in the following table. In the table, resulls are
given of tests on hind strength of fiim to fel: afies acuel-
crated radiation caposure of laminanis of varions fiims
bondec 1o polychloroprene-imprepnated asbestos felt with
0.3 mil of clear udhesive {except for the laminates speci-
ficd on the last ling, in which case the adhesive was pig-
mented) the laminates in all cases were adbered to a sup-
porting panel by un asphalt.

TAULE L=XFIECTA OF BADIATION OUN BOND STRIENGTI

1A bonds ricasured at % pod given lu zramy/ineh]

!
Acerlerated Kadlation

!
Tercent ‘ || Eaposure biours

Lununato transhussion Inltal
FIEX MW Joud
150

", H i
2am white 0% Tiny, . 0 i) on
-mnl wlitte ¢ 140). b A 1, I'lﬂ 1, o8t
3 il Lz i 4.7
2haml grey UL} h\ﬂ

il white ( e (/%1 [ W i,

. i

however, as this will adversely aflect the durability of
the film.

Opacity of the covering film is considerably important,
It bus Leen found thar §f there is any substantial penes
tration of visible or ultraviolet Iizht 1hrouzh the fiim,
the bond of 1hz film to the polichlaroprenc-imprepnaied
felt deteriorates ~lowiy, and ultimsicty wil Tarcfut
studics have shown thit visible radition in the near-ultra-
violet portian of the spectrum causes a slow degradatiun
of 1the polvehloreprene, with the residl that the pihesive
bond (o the felt jails over a periad of time, Wien an
asphaltic comen? is unad (o adbere the felt 1o a roof dedk
or wall surfuce, asphalt oils which fend 10 migrate thraueh
the felt w the interfice of fult and adhesive greatly uc-
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The presence of carbon in the adhesive maintains bond
sticagth al a high Jevei for Jony periods of ume. The
incicine in bond strength upon uging shown in one in-
stunce 10 Tuble 1 s Jue 10 post-curing.  Transiaied into
terms of wervice Life of a roul dech covered with the l:uni-
nant material of this invention, a laminanl having 3 2 mil
white Slm (25 Ti0.) has a 'hn)cgh.u caterior life (ll at
least 20 vzars A lamvinant employing a 2 mil white iim
with caznan black in the adhesive has 2 projected exterior
Jife in evce-s of 0 yeais. which s consideradhly gicaier
than thit o) the usual roofing materials hercioiore avail-
ublz

It vhould be noted the
in thizhresses.

the eovering Lilm sy be varied
The mimmum acceptable thicknesy is
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about 1 mil. Four mils thickness is approximately the
upper fimit, taking factore of cconomy and film manu-
{a:tining specifications into consideration.  Should the
laminant be applicd to arca suiject to heavy traffic, a 4
mil layer of poiyvinyifluoride fm would be preferable.
cmeric achesives nre suitabie for
faminating polyvinylfivoride secuiely 1o the satsraied as-
bestos felt backing.  An acryloniirile adhesive with phe-
nolic tockifiers and an isocyanste curing agent is perhaps
mast suitable and may be regarded as yielding optimunt
results.  In general, any eiasionternis adhesive may be used
which retains its flexibiity and will not underzo sesinifi-
cation uron lonz exposure to lizht or climatic extremes.
Poivsulfidde adhestves. although expensive and difficult to
handte, are a0 suituble.
lastomeric saturated asbestos 12 §v manvfaciured ac-
cording 10 estublished techmgues with the components
and in the quantitics stated above. The follewinz eaam-
ples are included for purposes of iHusiraiion. it being un-
dersteod that other ingredients arc also usclul 1o provide
the lanmimant niaterial of this invention.

.
Laample }

Polvehloraprene was ~urtied i a paper maker's beater
at atout 60-73° F., aloay with o dispersing agent, an
ann-ozidant, zine ovide and alum. the Jatier having been
added 10 precipiaie the pobvchivioprene. The poly-
chloroprene was added o the form of a 20% solids latex
(Dt Ponl Neor Laten =735} Additdons of alum
were made ot the keater head hoy to control fanin and
10 maartain an acid pli. Pobchiloropiene latey was added
in sufficient guaniity 10 provide @ finished product con-
ing 207 polvehlotoprens soluds,  liamnation of 1he
villaoride plastie it 1 1o the polychloioprene
satusited felt backing 12 was aecomplished wath a nitrile-
phennlic adhasive DG Pont Modified Syathetic Rubher
Adhesive type 4684, contuming 1052 DuPomt Curing
Acent RC 805), 1ty whinh hy werht of aqueois car-
boa hiack had been adided. Tihe Lnunaniry adbevive wis
adjusted 1o a visconity of 16 w 18 { Zahn cup No, 3) with
methyl ethyl hetoae. and the caaling roll employed for the
lamination operation Was adjosted to apply the equisaient
ol 0.5 mil of dry adhesne toluls,  The udhesive way ap-
plicd direcily to a pob Muniade filin of 2 mils thick-
nuss, the film then ey passed thiongh o dryuig tover
1o remove @ porion of the melhyl ethyt hetone, The
film 1 was Jamunated to the smooth side of ‘the poly-
chioroprenc-impregrated it backing 12 hy a conven.
tonul nip roll faminatrg operation.  The nip ro!! was
nunntained a1 200° Foand 120 psi, Machine specd was
aboutl 150 fcet per minute. (Al speeds below 156 feet
per minuie, the temperaiwe should be reduced 10 150°
1) The daminated prodnct 10 was then subjected 1o
additionzl heat and (o hieh velosny air stream 1o re-
move the renuinder of the laminaling solvent from the
fimshed product.

Lxample 2

A slurry of asbesios was made jn ou beater under the
vonditiuny and with the ingredients deserined in Lxample
Ioeacept that in place ol polychiotopiene, o moatare of
polychloroprene and polyvinyiacetate in the weight halio
of 3:1 was charged 10 the bealsr,  The amount into-
duced was soflicent 1o produce a produst hiving 1877
by weirht of the clastomenie nuslure.  Lununation was
carricd out in the munner descnbed a0 Example 1. A
2% by weight addizon of carbon biach wus made to the
adhiesive prior o fanunauon and the couting roil vas ad-
Frsted 10 apply the cqunalent of 0.35 mil dry adliesive
sofids. The resultiny product was pon-flamnndle, fes-
ihlc sml wtherwisz sutted 10 1he vaniery of uses o whnh
the Boninant of this inveniion may be pul.

Jhe laminant maienal produced in ether of the ways
desciticd above, or an other wayy mzy he farther proc-
evad for e aoa lendic et et peat e
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it may be laminated, in turn, 10 a suitable, rigid insulating
substunce for use as a covering rnaerial where ripidity
is a desired characteristic, as in sidings for buildings.

In the production of flexible roofing material 14 the
film and fel: are preferably trimmed and cut in pradeter-
mined widihs. The final produst thus obtaned is shown
in )G, 2. Fitm 11 is apphied to the dclt 12 in 8
manner such that. in the final product. the lonzitud:-
nal edge of the iilm 15 defines a selvedze 16 of a unilorm
width, Selvedse 16 permits overlapping of successive
lengihis of roofing material as deserived belw. 1t nlso al-
Jows Ior the bonding of asbestos felt on asbestos felt. and
not felt on polyvinylfluoride. Hence, a wide varicty of
adiesives, including bitumen cements may ke used.
Rooiing malerial of a standard width may nlso be pro-
duced without providing a film-free selvedgs 16, should
1his be desired.

Referring now 1o FIGY 3, application of the rocfing
material shown in FIG. 2 will ke doseribed. FIG. 5 de-
picts 2 standard wood roof decl. 17 which is mopped wilh
asphalt 18 (12 1957100 sq. fi.). 1t should he
umiersioad that the roofing material of this invention may
be appited to a vancty of roof dechs, inziwding decks of
wood, coscrete and insulation, 1t may zlso be apphicd
by a vanciy ot mzans, ancluding enther het asphatt or cold
cement applications.  Conventional cotteu, sanded and
asphali-saturated base sheet 19-22 s applicd 1o deck 17
which has been asphalt popped. The base sheet iy ap-
pifcd in successive lengths 19, 20, 21 and 22, witl, one
feazth (21 for example) overlapping the preceding sub-
jazent lcneth (20) by about 4 inches. The base sheel
15 nailed according 10 established techniques,

Roofing material 14, having a selvedge 16, ax shown in
FIG. 2, i apphed in a manner similar to base sheel 19;
viz.. by mopping and applving overkipping lengths of
roofinz muterial 14, Thuos, the area 1o be ovcupied by a
lenzth 23 of roofing muterial 14 is mopped with rooing
asphat 24 (20 Jos. /10 sq. £ and o length 23 0y laid.
Anoarea adjueent the length 23 as also mopped with
asphalt. The selvedze 16 of length 23 is abo mopped
to within onc inch of the fengitudinal edge 15 of the poly-
vinylfiuoride film 11, A peat length 25 of rooling male-
rial 14 s then laid with an edge 26 thercof completely
covering the seivedge 16 of the first length 25 and super-
adjacent the sume.  buccessive leneths are wppiced n the

1 jength is mopped only 10 a mavimuin of ope nch
2y [rom ihe Jongitudinal edgs 15, This will insure
thut asphalt 24 dees nol voze out wnlo the cxposed sur-
face of the material 14, The end result of overiapping
successive lengths of roofing material 19 s showa n
TIGURE 3 as Jengths 27 and 28, The operation may be
compicted by scaling the seams botween overlapping
lengihs (ie., end fapy 29 and side laps 30} with a pres-
sure-sensiiive taps, preferably a sunilarly piemented poly-
vinytueride plastic film. The scams may abo ne closed
with a silizonc caulking compound or switahle polysulide
rubber cements.

A rocf 1o which a prejerred pismented whire filin
rosfing watens! 34 has been apphied has o reliscuvity up-
wards of 75 and is completely waiciproof aad vapor-
proof. -

Vuriations of the abave methods may be emploved in
order 16 adopi the product of this invention to various
envirenmenis or 1o use the produsl with olix mopmag
maderials, such av 3 cold method cement. For example,

a pre-cust concrete roof dech may be coatrd with the -

roofing muterial 14, by simpiv prining with a1 suitable
concrcic pomer and then applyving the roofing maicris)
14 dircetly thereto with convenuonal roufing bitumens.
Should it ke desirable, a rooling muterial without the
selvedze may also b emiploned. o ihis case, jengibs of
e are not overlapped and the lonpatudimad edges
of the suceessive Jenpths of naaterin? merely obat ¢l
o I .

o e e am e
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pladtic tape, silicone crulking compound or polysulfide
rubber cement,

Referring 10 FIG. 4, a product for use in covering and
protecting structures may be made by securing ‘the fami-
pant 10 of this inveation o a rigid slab of insulating ma-
1crial 31 with a suitable adhesive 32, such 2s asphalt of
the like. The laminant comprises a layer of polyvinyl-
fluoride plastic film 11 adhesnely sczured (by mzans of
adhesive 13) to clastomer-impregnaed asbesios 12, The
fell buching 12 is sccured 10 the insulating matenial, pro-
ducing a strugtural materizl wherein the pon,\ln}lruordc
film 11 is the exposed surface. The rigid slab 31 may be
manufactured from a variely of conventiona! insulaling
malerials whizh have been found to ke useful in the tuild-
ing trades, such as wood, inciuding shredded wood, wood
shavings, excelsior, or paper, newspaper, sermiculite,
gravel, stones, ccment or coment with jight aggregates.

1 claim:

1. A matenad for covering and pretecting the exposed
surfaces 10 struclures comprising a substantizlly opaque
polyvinyvlfivoride plastic film of fow light nunumissabiity
having a uniform thickness of at Jeast about one mil and
an ashestes felt backhing impregnated with polychloro-
preng, said poiyviny Llvoride phastiz film ‘ing uailorm-
l) ircorporated theicin up 10 25%¢ by weight of wn opacity-
ing pizment, said tiim adhesively secured 1o sard bachaing
by means of an eiastonetic adhesive of low Iight
missability conlaining up 10 107 by wgizht of opucify
pigment.

2. A wcather and fire resistant roofing material com-
prising & poyvinylflooride plastic ilm adhesively la
naied to an ashestos felt backing by mceans ¢f a ihermo-
selting elastomernic authesive, said aspesios felt backing im-
pregnated with 2 non-Gemmable clastomeric binder. and
smd plastic film being <ubsiantially epaque to proiect the
adhesive bond thereof 1o the backmng {rom photochcmical
drgradation,

3. A [lexible roofing materinl comprising an asbestos
felt backing tmpregnated with from abaut 15%6 1o about
254¢ of polyehlaropiene and a polyvinylfuoride plashic
film having a uniform thickness of at least about one mil
securcd 1o said aspesios felt backing by nicans of a thermo-
setting cliastomenie adhesive, <uid film having uniform!y
mcorpo*. ted ticrem up to 25% by weight of piements
cosaprising carben blach nnd beirg <.:bsr:mially opaguc.

4. The roofing matensal of claim 3 whercin the clos-
tomeric adhesive contains up 1o 10% by weigist of carbon
black.

5. The roofing muaicrial of claim 3 wherein the ashestos
felt backing is mspicenated with fiom about 1556 1o about
25% by weight of nol)\.h!oroprcnc

6. A weather and fire resistant ﬂuublc roofing male-
rial-comprising an ashestes felt backing impregnated with
from about 156 10 abou: 25% kv weight of a mixture
cortaining onc past by weight of polychloroprence and up
to onc pari by weight of acrylonitrile, and a pigmented
substantially opagque polyvinylfiuoride plasiic film hav-
ing a uniform thickness of at least about one mil sccured
to said ashestos felt backing by mcans of a the rmosetling
clastomeric ndhesive.

7. A weather and fire resistant flexible roofing mate-
Tial comprising an asbeslos feit backing impregnated with
fror akout 15 10 arout 287 by weight of a mixtie
<ontaining pohchloroprens and polyvinylaceiate in the
weight ratio of about 3 10 1, and a picmenicd substan-
tially opzque pelyvinyifivoride plastic (il baving a uni-
form thichness of al least about one mil sscured ta said
ashestos feit backing by means of a thermosetting elas-
iemeric adhesive,

8. A roof comprising a roof «deck and flexible roofing
aulerial covering suid roof deek, said ronfine malerial
heing weather aud fire resistant and unifermiy secured
1o said 100f deek with an asphaltic adhesive, said Tooling
matesial COmprising & pigmentzd substantially opaguc
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polvvinyituoride plstic ilm having o uniform thicknees
of a keast abent vne oud, and an .|\l\gsu‘~ felt |"|u.| I
impieznated with from. about 187 abour 8¢
Wt oof pelychloreprens, said ﬁlm secured o sanl
ashestoy f2!t backing by mears of a thermoesditing cline
tomeric adievive,

9. A roof in aceordance with cluim 8 wherein the width
of said polyvimyIflucride=plasiic fiim is losy than the widih
af waid bazhing such that a film-free edge ©f unifonn
width i defined hy the Jongitudinal edge of sid fisn,
said roofing muterial being dispored ur said roef deck
in overtupping fashion such thut o superadypuces
of said roofing mucrial covers the waid film-lres edge of
cent lergih of said roefing material, and wheiein
the seams beziween said iength of roof saterialy e
sealed with prossurzesensitive :x(‘.huxu l.m:, smd tape
camprisiag pultviny uonide plastic filo,

0. A roof compiining a roof dec

k and successi

Jennths of favible reofing material havine a unifnr’n
width, sand m. dal red £ dock, sa'd

nut xh! h,c rnn\

LU

ma L‘Hll comig lu! \"hqﬂ.n
retvvimyBlnonde phstic film havieg a umlnnn
~Cudbuat one mil, and an asbestos felt
[INTON npeeenated with frem aboui 1897 1o akout 23
Iy weirht of pohyvvhicropicne, suid filin secured lo ‘.|IJ
asbestos folt Backing by means ¢f o ahermosciiing elas-
taimeric sdhesive coniaining up o 1% by weight of car-
bon bhick.

It A 100l

cading
o
thickness of a1

o

and sege

a roof deck
fenpthe of zinle mm’uu mtterial having a uniform
width, said material covering suid r1oof deck, said 1o¢
prnerin! heing wenther and e resisiang \r.d uniform!
seearad W osaid 1ood deck wth an asphattic adhbesive, said
poufing matenal cemprising a pigmented  substantially
opagtiz polyvinyliluonds plastie Gilm haviag a unilorm
tirchness of at least ange mil, and an ashestos felt backing
impregnaled with from about 15% to about 28% by
weight of polychloroprene, said find secured Go sind
ashestos felt backing by means of a thermowtting, clas-
tomeric adhesive, said roofing material dispored on said
roof deih in a muanner such it o lonpitedinal cdge of
one o/ said lengihs of roefing matzrial abuis the Jongi-
tudinz] edze of anothe: of «md keagths adjacent 12 i, the
seam defined By said abuiting longsudinal cdges being
sciled by pressure-sensiive adhesive tage, said tape com-
prising polyvins fiuoride plasiic film,

12, A structure for covering surfaces comprising 2 risid
shab of an msulating mate;nd selecied from the group
consisting of wood, shredded wood, wood shavings, ca-
celsior, paper, vermiculize, gravel, cement and cemaent
with light uggregates ncorporated therein, said  slab
covered with a weather and fire resistant sheet material
comprising an ashestos et backing adhesively sccured
10 said slab, said asbestos fehl backing impicgnaled with
Jrom about 187 1o sbout 257 by weight of polychloro-
prene, and a pipmented substantially opique polyvimi-
fluoride plastic film having a vaiform thickness of at least
onc mil, said fiim secured 10 said backing with o thermo-
siting clas omeric adhcuive confaiming up o 10% by
weight of carbon black,

13 A weather and fire tesistant materizt for covering
nml protecting the o n\ul surfaces of structures com-
teate of polyvinyinoride plasliv G secured
claslanizric wlhesve te an asbestos felt backing rn-

comprisi

by n
rrezanied with & nen-flammable clastomeric binder,

Plastic film being substantially opague 10 proiccl the ad.
hevive bond thereof to the backing from phoiechuuical
degradation.

14, A straciere for cavering surfaces compiisine ar
<lab of insulating material coversd wilk o weather and
fire yosistant sheet mzicrial cemprising an ashestos felt
backing unpregnated with 4 pon-flammahle clavainere
binder and o pigmented polyvinylfivoride plasuc film se-
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Sl to said havking by u thermosctting clastomeric ud-
hesive, said plastic heing subsiantially opaque 10 pro-
adhosive bond thereof to e bazking from photo-
chenical degradation,
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