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Exterior House _Paints

’ Lead-Zinoe Titanium Type vs. Cl‘yptana MS~130 Types

Final Report on Panels 1444—720 Regular vs. MS-130
Pigmentation, (5091) vs. (5091) plus
(314) or (2281)

Introduotion . »
‘ The purpose of this eeries of exposures was fundamentale
ly two-falds ’ '
(1)« To compare a lead-zino-titanium type of pignentation
" against medifications of Now Jorsey 24no Company" s
Cryptone MS-130 leaded zine reccmmendations, and
(2)s To determine the valus of straight unbodied linseed
01l vehiole as ‘oompargd with others ubrying o per-
centage of bodied oil, either linseed or tung.

This series was studied in the laboratory after 51 menths
exposure, vortio;l'. south, at Chiowgo, Same of the panels were qu;te
ﬁadiy'detdrioritod, but this was not true of any first grade formule=
tions oxoapt where thd wood was obviously faultyes T The series falls in-
'bo five noro or leas distinot groups of ouxpuriuutu, n followss

*

Basio Formulutions Repgeaeutad

(s.) ‘Bx 4?1 ccmporiaons In the first group, ocnmprising

about throe-fourthl of thp po.nela, three min Pigmentations and four
-Min vehicles are ompnred u11 uli'-primad. This may be shom hy 'Y

*

‘hbuhtioxu T ’ . : -
Pigmentation Vehiole

Rx ATTTSYE Formule 1o Bx 470 TO%E formule

45,4% - 412 . 6B gal. - (5091)

54_05’ - 18 s ”_ - (348)

10,0 = 1403 : "o (2241)

10,04 - 201L 3/ " (12w
g . (152)
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.Pigmentation Vehiole
B. O, ﬁ. 3peclal ’ 2, As ), but using 8% ef (314),
7% - MS-130 8 Q-bodied linseed oil, in
288 - 412 place of that amount of (5051).
Coe 0., W, Special 3. Ax ), but using 5% of (2281),
60% = MS~130 : bodied chinawood oil, fer
30% - 412 (5091).
104 - 201L
Dy O4 We Special 4, As 1, but ueing 16% of
507 - MS-130 (2281) for (5091)
40% - 412
107 « 201L

The paints in this group, formed by oambinations of the
above pigmentations and vehicles, are referred to in the tabulation of
data as Al, A2, Bl, B2, D4, eto.

(b)s _Adjusted P.Vac.‘cc:mpurisom In this group, the

variocus vehicle ohnngos. are compared,yith all paints adjusted to 29%
P.v.d., sbout 1% higher then the reguler 1956 paint. Pigmentation A
1s the only cne used in this group, and the palnts are referred to in
th§ tabdulation of final data as 2? Al, 29 A2, eto, All paints are
éol.t .Aprinod‘._ The pignent volumes, as oampared with those ef group (a),

ars ns ronmz__

Growp (s) : " Group (b
‘Al - 27.6% 29 Al - 28,%
A2 - 2745 29 A2 - 28,6%
AS - 27,5 29 A3 - 28.6%
Ad . 27,8 20 A4 - 28,7% '

“{c)s lead=ineoll Comperiscn: A ‘special lead-ineoil

system is cempared with the four vahicles in this group, pigmentation
B being used throughouts, All paints are used over leadw-in-cil primer

.propared as follows: 11 1bs. of peasts ocontaining 89% by weight ef

basio lead oarbonate, 9% linseed oll, and 2% turps,, reduced with 3-1/2
Pte, of (2), 1=1/2 pte, of (14) and 2 oz..of (440),
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(d), Femily Peint Comparison: In this group, regular

Rx 300's of 1936 and of 1937 and & speoial Family Peint using 43%
MS-130 and 28,6% each of 412 end 20 L with regular Rx 300 vehiole of
1937 are campared, All paints are self primed.

(8). Undercoater Camparisons: One third of each panel

in the whole seriss meltes up & group of tests camparing the verious test
paints as undercoatorss This section 4f each penel carries two ocoats
of Rx 471, C1327, which 13_ paint Al in group (a), dver » prime coat of
the particular test paint carried on the same panely

Preparation of Panels

The whole Qeriaa i3 exposed both on cedar and on yellow
pine siding psnels, each pmel‘oonsisting of three .notiona.’ The guide
in sach case is Rx 471, C 1327, a production sample, u'elf-prhgd. A
section marked "A" oonsists of the verious test paints, self-primed,
and ® section marked "B" carries two soats of Rx 471, C 1327, over the ’
oo}reuponding test peint as primer. All the panels ars three-ooat work,’
the usual reductions being, 2 pints (2) and 2 pints (14) for the
primer, 2 pints (14) for the second ocoat, mnd full body for the finish
coats |

The "B" seotions in the fellowing tadulation of final
data desiputéé sz "A1", represent the undercoater oamparisons explained

. in (@) above, . and the A" seotions represent the four other types ef
tests acoording to the designations.

Note on Dirt Colleotion

Judging of dirt colleotion was scmewhat diffioult in the

exemination, .and requires the follewing explanation,’
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In the Femily Paint and lead-in-oil tests, the dirt is
of the naturally adhering type, seriously affecting the general appear-
ence, In all other tests, the dirt is not A seriocus naturally adhering
type, but rother ssems to be forced into the peint film in streaks and
blotches, due possidbly to handling of the psnels, There was evidencs
of mildew on some panels, but its occurrence appeared to be haphazard,

and it is rated merely as dirte
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Tabulation of Camposition and Dats

Final Examination Deta (51 months)

Cedar
‘panel
Mo, IType (Chalk Check Crack Flake ZEros'n Dirt Generel Appesrance
1472 A vB c G
(s) Basic Comparison )
1444 A Bl VB B (F)
B Al VB (s) e G
1445 A B2 vB (Bg G
B Al VB (c (F)
1446 A B3 VB B P
"B Al VB ¢ 6
1447 A B4 VB 8 P
B Al VB c [
1448 A C1 VB (8) F
B Al VB c G
1451 A €2 vB B (F)
.3 Al VB ¢ (¢)
1449 A €3 VB (B) (F)
. B Al vB ‘ c (cg [
1450 A C4 B (3) (Fg
B Al VB (c) (¢
1452 A D1 VB {3) - F
B Al B : ' c gc)
1453 A D2 VB (3) (¢) F)
B Al VB s ¢
1454 A D3 VB ¢c. (<) (¢)
.- B Al vB s c) ¢
1455 A D4 B (s) c c) 6
. B A VB (8) (¢) (c) (a)
1460 A Al VB (c) (c) (c) (c)
" B Al VB c (G;.'
1463 A A2 VB c (¢
B Al VB ¢ (Gg
1461 A AS VB c (¢
. B AY VB (c) ¢ '
1462 A A4 VB : ¢ F
"B Al VB ' (c) (e)
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Tabulation of Composition and Data

Final Exemication Data (51 months)

Yellow Pine
Frnel . .
No. Type Chalk (Check Crmock Flake ©Eros'n Dirt General Appearance
1472 Al VB S8StoC CteB StoB c (@) to (F)
(2) Basic camparison
1444 A Bl VB (c) (F)
B Al VB c B c P
14456 A B2 VB 8 B P
B Al vB B c” c (c)
1446 A B3 h4:] c c {c) B P
B Al VB BY g c (6)
1447 A B4 vB st cb (B) P
B A vB B B ¢ (G)
1448 A C1 B st cb (8) ¥
B Al VB B B [ F
1451 A C2 VB sb s® B Ps
B Al VB B B ia} F
1449 A €3 vB cb ¢d c ¢ sp‘
B Al VB B ¢ {c) _ G;
1460 A C4 VB st b (c) {x fP
B Al VB ch cb (" G
1452 A D1 VB cv B ¢ c (8 F
"B A VB BY B” ¢ c F
1463 A D2 VB sb [ {c) P
B Al vB B (B) ¢ P
1454 A D3 VB sc; 2
B Al VB c) Pe
1455 A D4 (8) s Ab () ¢ F
‘B Al vB B 8 ¢ (o)
1460 A Al VB c ¢ ¢ ()
B Al VB ™ B 8w ] F
1463 A A2 VB c B ¢ c P
. B A) vB c B c ¢ P \
1461 A A3 vB cd B Bb (c) Pe
B Al VB B. B, VB (¢) c VP
1462 A A4 VB cb BY (B)P c P
B AL vB B B (8) (c) c P

*Poor general eppearance is mainly due
to peor hiding.:

w = Worse in this respeot than guide
b = Better than guide. Unless aso
marked, guide and test paint are equals”
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Tabulstion of Composition und Pata
Supplenmentary Serles

Finel Exsmination Data (51 months)

l _ Panel -
No. TIypo COhalk Check (Crack Flake Erosion Dirt Jenorsl Appesrance

1 4 v ¢ ¢
{(b) Adjusted p.v.,c. comparison
1456 A 25A1 VB (s) S c (0)
B Al VB  (S) s c (c)
1459 A 29A2 VB c (c)
B Al VB (c) G
1457 A 29A3 VB c c F
: B Al VB c éc F
L1458 A 29A¢ VB B 4 (G;
B Al VB 8 (c (6
{¢) Leadwin~oil.comparison
14B8° 32 17 B VB B s
B VB ¢ fissures (c) (&)
wB ] ¢ b 4
(¢) - (0)
VB . B B P
vB sv fissures : (c) G
wB  (B) (3) (B) B B P
VB ¢ cw B (c) F
vVB B B B vB P
. VB st : e ()
(d) Family Paint Cemparison
FoPe .
11465 A 5"56-37 Vies B 3 ~(B) P
1468 A N ’ g g
gégeguﬂ B ©) . ,
14'64 L FoePeBpeo, YB (C) . c (F)
Veh, #1 : v .
B A) VB e {6)

»»Al)ligatoring

w = Worse in this respect than guide
b S Better than guide. Unlesa BO
marked, guide and test paint are equal.
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;1 . I : Tabulation of Composition end Data
B Supplementary Series

Final Examination Data (61 months)

Xellow Pine

Panel L : : ‘
_No.  Iype Chalk Check Flake Erosion Crack Dirt General Appearance
ids ’
.1_45\5 Al VE St C S toB CtoB ¢ (6) to (F)
(b) Adjusted p.v.c. comparison :
T456 8 23%A) VB B cv c F
B Al VB )i v c F
1450 A 2082 vyp cb cd c (¢
B Al VB B (8) c (c;
1457 A 25A3 VB c B 5 B (c P
B Al vB B s () B (c; {7)
1458 A 29A4¢ vyB (s) 8 s c {(¢)
Al va s 5 8 ¢ (6)
(c) Lea.d-in-oil compariacu
1'165‘1 2% 2x 17 v VBee C ) B vp
A1 B Bv fissures s c F
1468 A Bl - VVB : B -l c P
B Al VB L cw c P
" 1469 A B2 YVB B B P
B Al VB c fissures (C) ) ¢ F
1470 A B3  VVB B B B ‘B (B) P
B. Al VB (8) VB B \2: c P
' 1471 A B4 VVB B B B B (B) P
L B AL VB B c c F
" (d) Femily ptint ompariuon
1465 A F.P.rog. B vev B sw (8) VP
2-18-37 . ‘8 ' )
3 .AL VB 8 s () o :
1466 A FoF. reg. VB 8. : I (F)
6«30-36
B Al VB (cg" v ¢ (6)
., 1464 A F.P.Spes. VB 8 $  (c) F
Veh.#l
B AY VB c (c) (o) e}
ssAlligatoring

¥ = Worse in this respect than guide,
b = Bstter. than guide. Unless so
marked, guide and test paint are oqua.l.
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General Conclusions

It should be stated that the following comolusions are
open to some question because the differences between the various formu-
les in final eppearance are slight on the oedar penels, and the yellew
pine penels, always lacking in uniformity, had to be considersd rather
heavily in order %o diacriminaté between the test paints. This reser-
vaciin am'lises most -seriously to group (u).

(r)s Rx 471 Comparison

ls The worat oracking and flaking occurs with the regu-
lay 1935 pigmentation, with the regular linseed oil vshicle appesring
to perform slightly better than the others with this pigment, However,
there is conflioting Ovidt;noe a8 to the vehicle performance, ;.nd it
is very diffioult to determine to what extent the wood used is re=
sponsible for the defecta noteds .
2. The TE% MS-130 pigmentation has possibly the lsast
checking and ornoi:ing, but it is only & slight edge over the other MSe
130 pigmentations, that ias, those with less ¥S~130 and m&ro leade{; zinc. ;
S, The regular 1935 vehiole usiﬁg only (5091) is the ‘
only ons showing nny superiority, It exhibits less checking, oracking
and dirt than the others when nased with t.ho. regular 1338 p;énénution,
and has the edge over the others when used with the 754 MS-130 piy\en--
tation because of less tendency toward dirt ocollection, However, the
vehiole containing 8% of Q-dodied linseed oil seems to éerform 28 well
or slightly better vith the 50% ard 60X MS 130 than the regular vehicle,
In o%ker words, oonsidering only integrity of film (not

dirt colleotion) and only the MS-130 pigmentations, the use of 8% of

0007-SWP-044644
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(314) results in a gene;_gl mprovaqont over the ragular v'ehioie._ It
should bo said in this connection that the conoclusions were reached on
the basis of minor differences on yellow pine panels, the effect of
which on the peint film 1s not uniform.

Vehiélaa ueing 5% and 18% of chinawcod oi} are charac-
gariznd v n tondenay to erode, resulting in a definite reduction of
w04 s This le true wit:h ell pigments involved, but it is
di7idrmlt to dimcern any increase in the tendency due to inoreased
cacant (36%) of the chinawood oil. Since this erosion 1s slightly
zus oolinit2ly greater in the case of the 754 MS 130 pigmentation,
tho advantage of this pipgmentation stated above in (2) is nomewhn';
offsat,

4. On all panel seoctions on which the M5-130 pigment

js usad, the characteristic sparkle or glint of mica is olearly notice-

able.

(). .h.j}\stnd P.V.C. Comparison

1e The vehicle uaing 8% of Q-bodied linsoed oil shows
the least ohecking end oracking of any vehiole in this group, ags well
me tho best general eppserance, Only the reguler 1935 pigmentation is
involvod, and the psvecs is nearer the o'ptinim than in (a), The indi-~
catior. is thet the substitution of (314) for (5091) up to 8% is an ,

improvement, ualer these conditions, but that the use of chinawood .

3 o 0il is note It is noted that the previcusly mentioned eroeion tendency
of the latter is prensnt under the optirum conditions of p.v.o. alsce

2+ Tae fault of the reguiar valhicle seems to be &

TR T

gronter tendency to check ead oreck, especially as compared with the

0007 -SWP-044645
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yehiole using (314), In this group also, the differences noted were
oamparstively slight, but it seems safe to state that the adjusted pevec,
results in & gensral improvement over the unadjusted group (a).

(o)- Lead-inooil Compariaon

leIn one olear out oase, the regular 1936 formila, used

in this series without variation of the vehicle, is better in resistance

Y
“
H
»

Vs

to oheaking and oracking and general appearance than the 75% MS-130

K
.

pigmentation with the rogular vehicls, in faot bstter than the latter

P g
5
4

50 3%

pigmentation with any of the vehiclen desoribed above, This §s ovar
the lead-inooil primor- A

2.' Tho 'IE;‘ MS~130 erodos and flakes worse than the
whitaind top coat,. but the htter, because of dirt and elligatoring,
15 worse in geneﬁl appearance.

V 4 3. With the MS-130 pigmentation (75%), using lead-~in-
oh priver, the regular vehicle is best. The Qebodied linssed oil, and
to a derwtely groo.tor extent, the ohinawocod oil, seem to oause ¢
tendonoy toward erosion.

4.. !::posuro or 'uood due to flak:lng and erosion or both
10 zuch worse thn.i on the samparable nlr-prmd panels. ‘
{a), anilx Pa.int conpori son )
1. ‘!'ho spoohl Fendly Paint oontaining 43% MS=130 md

28055‘ noh of 412 nnd 20 L ohm up muoh better than the rogula.r Rx 300
or either 1936 or 1937+ There ls a goneral improvement, most notice-
able in the moch better resistance of the former to cheoking amd orack-
1n5- The apecial formila emcunts substantially to a replacement of the
lithopone of the regular Rx 300 by MS=130. The cost is practically the
same as that of the 1937 formula, while that of the 19536 formula e

0007-SWP-044646
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about 2 cents higher, 5o it appears that the MS~130 pigmentation offers
‘a very reasonable med ium c&st formilation,

2. The Family Paint Formula of 1936 exhibits lezs check-
ing, oracking, nnd flaking and erosion than that of 1937, probadbly due

to the use of comparatively more leadsd zinc in the former,

{e). TUndercoatsr Comparisons

‘ Since this is a large group, involving the use of all
the test paints mentionsd above as primers under the regular -19?6 Rx
471 (factory production sample), and since variations are slight, ex-
cept in oases where 'Eh;ra is & strong possidbility of adverse offocts
due to tho'weod used, the evaluation is difficults In gonaral, the durae
bility and afpearanoa of the Rx 471 self-primed is as good as or better

than when used over the various test paints as primers. There fs 0

. clsar cut example of one primer being better than another, sxcept that .

Jead~in-oil is inferior, as described in (o). Nor is there any cese in

whioh a part;culax; test paint used sa primer giwes mtaﬁxﬂing ramlta;

-4ither good or poor. In other words, these resilts do not juetify

asoribing any partioular virtues es primers to a leeded sine MS-130
: [}
eambination as compared to a lesded 2inc-titanium ocubination.
The laat statement should ds oonsidered in comnection with

New Jersey Zine Company‘s claims for high "ocmpatability” of their Cryptene

¥3~130 leaded zine primers with various types of top coats. Their re=-
Sommendations for & two coat system now oali for an 858 Cryptone M8-130,
18% 35/66 leaded zino primer, with a 70% Cryptone MS-130, 30% 36/66
leaded zino top uoat..

Je W, Chapin
Januery 30, 1942 M. Van Loo
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Durability and Tint Retention of LeadsZinc House Paints as
Influenced by lead Titenats or Non-chalking TiOp

Progrsss Report on Exposures 4546-4633 F and C

Introduction .
This series of exposurss wes bog(m in Qotober, 1940 and
roprosents an extensive study of the dursbility, dirt eollection, and
tint retention properties of various types of leeded zins. The study
of durability was actually seoondax;y to tht of the cther properties '
in the planning of the series. This report brings up to date the find-
ings published in Ressarch Bulletin RC-64 (August 25, 1941) based.on
9 month readings af the Chicago exposurss, but is primarily concerned
with the results of Florida exposures at 16 months. The Florida panels
"wors examined in the laboratory, 4ll paints are tinted to Colonial
Yollow. v

‘ A good idea of :bhe p\irpose end plan of the test may be
cbtained from the introductory parts of Bulletin RC-64, The following
two basic pignér_xhatibnx were \;sed; with the regular Ex 375 vehicle.

Formils A :  Fomule B
10% Bﬁsie Lead Carbonate or Sulfnte 10% Basic Lead Carbonats or Sulfste
45% Leaded Zino 35/65 - 46% Leaded Zinc 35/65
25% Lesd Titanate . o 14% Non-chalking Titanium Oxide
20% Asbestine : 307 Asbestine ' '
’ fhaee gomﬁl fohnulu were suggested by Dr. Holley |

- apparently primarily to compare the behavior of lead titerate vs. non-
chalking 1'102' in a lesd-zinc paint., All the ‘!‘oﬁnulations are reason-
ably close -in theoretical opecity end in vost, tat ‘apparently the
teries was not based _ntrictly on either of these considerstions, Varicus

leaded z4ino - white lead cambinations appesr in both formuls types.

A1l the paints were exposed at Chioago, but only a limited mmber of the

0007-SWP-044649
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.5: ‘-t,ypo puints were exposed at F].érida,- as tie-ins.

wmary of Results

(1) lead titanate (A) vs. 2031 T (B) formulsations.

‘Florida Results st 16 months:

Mildews  Chalking

Checking Feding
A B A B A B A B
S1, or absent 25 5 2 0
- Less- than def, . 1l 0 4 -1 9 6 12 2 d
~ Definite . 1 2 9 3 5 4 11 3
Less than bad 3 3 11 2 3 1 4 3
- Bad 2 3 6 & 15 2 5 5

% less than def, 8l.2 40,0 19,0 23,0 2840 46,0 37.5 15.0
% definite or worse 18.8 60,0 81.0 770 72,0 54,0 62.5 85.0

* Chicsgo results at 16 monthss

Checking .  Fading Dirte Chalking

A B A.. B A B A B
Sl. or absent ¥o check- 10 0 0 (1] 0 0
less than def, “ing en any 10 0 o 0 0 0
Definite pansls 6 1 o 2 0 0
1ass than bad : 7 13 285 14 16 11
Bad _ 10 % 18 9 .28 . 383

© % less than def. o 46,5 0.0 0.0 0.0 0,0 0. 0

) % definite or worase . : 53,5 100,0 100.,0 100,0 100.0 100,0

*3ee also Qomploty tabulation pages 6-11.

The Florida exposures show clearly that: . '
1. Pormula A, using 1695; is moch more resistant to cheoking
3 ' than formila B, using 2051 T. ‘
B 2. Pormuls A is definitely less free-chalking then B. The
faot that over half of the B type formmlas are cmitted
on Florida exposure detracts fram the value of this
particular comparison, snd probebly scoounts for the seeming

N similerity as to fading,
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The Chiaigb exposures} repieseriting all the originally
‘ planned samples, do not contradict the Flox;ic;a results at 16 ménths,
slthough the definite superiority of the A formula as to tint retemtion
: ‘13 more olearly shown, However, there is no oheoking, end the chalking

results are ell bad or nearly so. This is probebly due to lack of

mshing by rﬁ:ln which may change rapidly in the spring.

One conclusion based mainly on this and previcus Chicago
roadings is outstanding; in all ceses whers there is good tint reten-
tion due to slow chalking, mainly with the lead titanate (A) formla-
tion, there is also bad dirt collection, and the resulting dingy
eppearance .is'i.n mu:zy oases fully as objectio;xablo as some of the worst
feding. Beceuse of ’the temporery condition as to chalking mentioned
Jabove, this conclusion 1s not eﬁtirely clear on the besis of the present

readings alone.

(2) ‘Co-fimed Vs, mechanicelly mixed leaded gine
Floride results et 16 months

Fadi Chealk
ix Co-i\maa ﬁech. Mix Co-fumed Mesh, Mix

- Cheokin,
Co~fumad lecg M
A B . B A B 4 B A B
~ Sl. or ebsent 16 1 7 T 0 o 2 0 6§ 0 2 1
" Less than def. oo i 0 1 0O 3 3 2 0 2 1
Definite 00 1 2 8 .1 1 2 3 0 8 2
Less than bad 00 3 8§ .7 o0 4 2 2 1 2 2
~ Bad " 00 2 8. 2 0 4 5 5 0 O 5 .
; % less than def. 100.0 46,2 5,3 30.8" 42,1 - 23,0 "
% def. or worse 0.0 5348 94,7 69.2 57.9 77.0

Chicago results at 16 months

A, Cheoking Pads
- Co-fumed Mech, Mix co-ﬁﬁech. Mix
A B A B A

w
.
=

.

Sle or absent Hone
Less than def. '
Def'inite

Less than bad
Bad

% lsss th&n def,
% def. or worss

80@-1.—'01!—‘
B ONW
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From fhe Florifln results, the following conclusions ‘
‘ ]

be drawn: f
1, Coefumed leaded gzino results in much less checking than the I
.m;eha.n.io&ny mixed. 1;

2, The co-fumed oauses coneiderable fading, being in practically !{
all cases, definite or worse, . f
3, Chalking is quite evenly divided; at least the coe-fumed
pignent is not outstandingly dad, ‘ |

The mechanical mixtures in each came, show greater '

th the mechanical mixes more clearly superior to the oo-fumed. Further,
‘1t seems olear that while both types of leaded zino show bad feding with

the B formule, the mechanically mixed type is much detter for use with

"tho A formula than co~fumed.

(3) Acicular ve, nonescicular zinc oxides in mechaniosl mixes - ,

Florids results at 18 menthe

Cheoking Fading Chalki
Aolo. Non Acie, Aoics NoneAolc Acie. Non~Acio.

. 8light or absent 9 2 2 ) s 0
Less then def, 0 1 8 ) 3 0
Definite 1 2 2 1 4 7
Less than bad 2 4 2 4 4 2
Bad 2 3 2 i 2 3
% less than definite 64,0 25,0 57.1 0.0 43,0 0,0
% definite or worse 36.0 7640 42,9 100,0 57.0 100.0
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Chiomgo resﬁltu at 16 months
' - -Cheoking ' "' TFeding
Aclo, Non=-Aclio, Acic. Non-Aoio

814ght or absent None 4
1sas than def. : b3

DA,

Pefinite 3

Less than bad é

Bad ' 10
% less than def, 35,7 3646
% def, or worse - 64,3 63.4

The oonclusions from the Floride data are:

1. Acioulu" zino oaxidex show leas oheoking‘ then the none
ncioular,

2, Ac!.o\_alu tino oxides .a.re mich better ae to tint reten~

: tion. ' _

3¢ There is a distinct correlation between heavy ohalking,
in which the non~aciculars are worst, and tint reotention.
It should be stated at this point that a less complete
study of the oo-fumed samplos shows the ecioular leaded
zinos to be superior to the non-acicular both as to
ohalking and fading,

T),x'e Chioago results do not agres with the mbove comoluw
piona es to fading. It is olear that the addition of the B pnh}ta, ’
missing from Flc;rida exposurs, changes the situation theriauy, and
-that the true conclusion over the whole series 1s that the scicular

gino oxide is only slightly, if nﬁr, better than the non-acioculer as

to tint retention.
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" B fu6 guide, Rx 375, C 450

" Pormuls A, Lesd Titanate
25 Msch,: Aolo
Lead=Zino Mix Zno

772-33, Net, X X
HeTeSe
Sty Joe, Net, X
HoToSe
XX-SO. Nﬁt.
H.T.Se
XX«503,- Nat.
HeTeSs
222~33

18
St. Joe 18
XX-50,. 18
XX~503, 18
2Z2«33,. Nat,.
AsBeSe.
St. Joe,. Nate’
A.B.s.'
XX-50, RNat,.
Ao Be-Se
X503, . Nat.

AeBods-

. 222-33,.9
8t JOO. . 9
XX-50, 9
XX-£03,- 9

3 222.33,.S-W

. Hl!qS.l .

St, Joe, . S-W

HeTobos-
XX-50, - S-W
HeTo8e -

XX=E03,. §-W

H.T.8.
42,.18
222-11 Weat,-

HeTeSe-
222-22 Nat, X X

HaT oS
1526, 18

Lehi 635, .18

Lehi 60, -18

MOB M MENMM M M M MMM M M S

-
by

Goneral
Chalk Check Fade Mildewe Appe
(B)toB  (S) (B)toVB AtoB FtoP
Aola.
i (©) 8 8 B P
c B B (c)
c () () c (F)
8 (8) ¢ (F)
s A s VB vP
(3) s (8) (8) R
() B 5 B F
c ¢ | () B P
s A (c) VB VP
¢ () ¢ . (B) F) ‘
c (8) VB (c) - (F)
c (s) B c (F)
c A 0 B P
c A ) B P
(c) A (c) vB VP
B A B c (¥)
X
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Mech, ‘Acic,  Aclc,’ Oenersl
Lesd=Zine Mix  Zno Pb-Zn Chalk Check Fade Mildews App.”
—_—
s Aso 35L, S<W
78 .
, ‘.54’12','3.11 H.T.5. B s (ag (c) (7)
By6. 1ohi 635, S-1 X c A (B (B) b3
- H,To8e
1ehi 60, S-W ©) A (8) VB VP
HngSC -
Azc 36L, S-W (3) A (8) (c) (F)
Hchsﬂ .
412, Nato H.T.S, (8) A (8) (¢) (F)
7o' Lehi 635, Nat. x  (¢) c VB c VP
. ﬂpTuSO N
P20 Lehi 60, Nat, s A C VB VP
HoTSe
hzo 351, Nat. s A c VB vp
y aoTns- , . X .
412, Nat, AJB.S. s (s) c B VP
Lehi 635, Nat, X c (s) (c) c (F)
. A'eBoSe )
Lehi 60, Nat. B (s) () (©) P
AB.S. _
Azo 35 L, Net. B (s) B (c) P
A.B.g’ )
B (c) (8) (c) (F)
. ' s A ¢ VB 73
" EuP. (70/80, " s A ¢ vB VP
2 27382 _
" BoP."70/30, 5 A c vB vP
227-33
B c (c) (c) (6)
B B | {c) P
] A c vB VP
B c B ¢ P
c s (¢) (c) @)
. B B s B P
N/ OL As 4558
. - 02 Ls 4559 (8) (s) ¢ B P
B - 05 4s 4560
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4561
4568
4563
4564
4585
4588
s ANg?
1268
1569
44871
4572
4573
4574
4578
4576
4577
4578
4879
4580
483)
4592
4583
4584
4585
8 : Spacial
~ Speaim)
As 45686
As 4587
As 45688
As 4589

;3;

Meoh; Aoio; Acic;A

General
Mix ZnO Fb-Zn Chalk Cheok Fade Mildew* ADD o
® (® () = (¥)
(c) (s) (c) c (F)
B B B s P
@ (3 ¢ ¢ (@
c EB) (B) c (F)
c B) (8) (8)  (F)

Bl - as reg, but 1/3 of 2031T replaced by 1895

B2 - As Spec. Bl but using Lehi 636

]

»In a few cases, this refers to ordinary dirt

rather than mildew,
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LeadeZine
Z70~35 Net,
H'TCS! :
St. Joe, Nat,
HeTaSe
xx—EO, N&t.
B.T.8."
1X-503., Nat,
] HeTeSe'
222~33, 18
St, Joe, 18
XX-50, 18
XX-503, 18

5. AeBeBa -

. 8%, Joe, Nat,
&eBeSy :
7. XX~60, Nat,
- A.B.S, - '
XX-_503. Nﬂ»t.
.:‘:AaBQ-sv :

) 222-33,9
8t, Joe, 9
- XX-50, §

" XX-608, 9
222-33, S<W
"’H.T'SO
8t 'Joe, S-W
i BeT.S, .
IX-50, SW
- HaTaBe~
0 " XXe503, S-W
- HOT.S.

412, 18

' ZZZCII, Nat,
: HeTe8, .
22322, Vat,
H7T.S.

1526, 18
. Lehi 635, 18
12 Leni 60, 18

4546 guide, Rx 376, C 450
i

S ormla A, Lead Titanate -
; Meche flajo, hodo,

222-33, Nat,

Kix . 2n0
XX
X
X
X
X X
X
X
X
X b ¥
X
X
X
X X
X
X
X
X X
X
X
X

X
X X

General

Chalkes Pade Dirt App.
Cto(B) Nene VB (B) toB P
(8) s B F
(8) s B F
(8) (c) B (F)
(8} (c) B (F)
(B; (c§ B (F)
(B {c B (F)
(8) (c B (F)
B (c) B (F)
B c (B) (F)
B c (8) (F)
B c (B) (F)
B B (8) P
B (cg B {F)

B (c B F) -
B ] -B (7)
B ¢ ?n) (F§
(8) (s) B) (F
(8) s (8) (F)
B s B {F)
B (c) B (F)

- VB b (8) P
(B) N B " (F)
(B) s (B) F
B B (a; P
B B (B P
B B {B) P
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» Mech, Aolos Acilc, General
leadeZino Mix 2Zn0 Pbein Chalke* Cheok Fade Dirt App.
-hzo 35L, SeW B None B (8) P
"HeTsSe
412, S<W H,T.S, B (8) (B) (r)
Lehi, 635, S<W X B (B) (8) (F)
"HeTeSe
‘Lehi BO, S<W B (8) (B) (F)
- H.TQS' .
; ‘Ago 35L, SeW B (8) (3) (F)
‘ H,T.Sy ’
s 412, Nat, H.T.S. B (B) (B) (F)
: ‘Lehi 635, Nat, X B c () (F)
N BOTOSG :
‘ ‘Lehi 60, Nate B (8) (®) (r)
; E'T'so ) ’
i Avo 35L, Nat. B (8) (B) (F)
: K-T-s.
: 412, Nat, AeB.S, B B (Bg ‘ P
: "Lehi 635, Nat, b ¢ B B (3 P
: A.B,8, :
: ‘Lehi 60, Wat, B B (B) P
iy AJB.S. ’
: Azo 35L, Nat, B B (8) P
¢ - A-?-so ; ’
A EJP. 70/30, (8) s B (F)
. XX-92 :
! B.P. 70/30, X () (¢) B (F)
- 222-11 - _
: ‘E«Ps 70/80, : .
: .222-22 : X . () (c B (Fg
¢ 'E.Ps 70/30, X (8) (c B (F
t '222-33 :
E ¢ Jormle B, using 20351 T
: : B B B P
: B (8) B P
- B B B P
¢ B B B P
: B B B P
¥ B (B) B P
: B (a; B P
~ B (8 B P
- (8) B ¢ (F)
: B B c (F)
- B B c (F)
! 4:)} B ¢ (F)
B B (3) (F)
B B ¢ (¥)
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Maghy Agic, Aole, ~ - General ,
Mix - Z%n0  Fb-ln Chalkees Check Fade Dirt App. !
As 4561 ¢ ; : B None B c {(r)
5 As 4562 B B ¢ (F)
;. As 4563 B B c (¥) :
', _As 4564 B (B) B P
As 4568 B () B P
v As 4566 B B (B) P
As 4567 () B ¢ F
k- _As 4568 B () B ®
As 4569 B c B P
E " As 4571 (B; B ] (F}
Ag 4572 (B B c (r
T As 4573 (Bg B c EF)
A ks 4574 16:] B ¢ Fg
TN 17 As 4575 B B c (F
NS 18 As 4576 B B ¢ (F)
(A9 As 4577 B B c (F)
TR 20  As 4578 B B (B) P
R E2) As 4579 B "B (8) P
SR 2, As 4680 B B8 .(B) P
ke 4583 B B (B) (¥)
Fy: 4582 (B) B c {F)
i 4583 {B) (B) c (F)
" 4584 ) (8) (B) c (F)
¥ - As 4585 - (3) (B c {F)‘
: Special Bl - as reg, tut 1/3 0of B 5 (B; ¢ F)
2031 T replaced by 1895 : :
Special B2 - es spec, Bl but B {B) (8) (F)
using Lehi 635, :
As 4586 B (8) (B) (")
© As 4587 B B B ?
82" As 4588 B B B P
. As 4589 B B () (F)
ssChalk here is heavy due to lack of natural washing.
Loose dirt also adheres, gso that under normal :
S conditions, therewould be lesz B and (B) ohalk and
Formla A Formla B
‘y| 10% Basio Lead Carbonate or Sulfate 10% Basic Lead Carbonate or Sulfate
" - 45% Leaded Zino 35/65 . 46% Leaded Zine 35/65
: -~ 25% Lead Titanate . 14% Non-chalking Titaniw Dioxide
; " 20% habestins 30% Asbestire
Vehicle as Rx 375, 1/5/40 Vehicle as Rx 375, 1/5/40

i
»

¥
£
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= Amerioan Zine Co, 2ino oxide,. large, acioular, madium oil

: abaorption..
222=-22 - Amertoan Zine Co..zino oxide,.lerger, aciculer, high oil
nbsorption,-
[ 22233 « American Zine Co, zino oxide, 1ar;e _leas acicular, low

- oil absorption.
St. Joe = St, Joseph Lead Co,. lino oxide‘, noneacioular. /Y787

. XX-50 = New Jersey Zine Co,.zinc oxide, medium, non-acicular.

Xx-503 = New Jersey Zinc Co..tinc oxide, larger, nmon-acicular,.

XX=92 - New Jorsey Zino Co. tino oxide, mll,.non-acimxlar..

) (our 108N)

Lehi 635 = New Jersey 2ino Co. 85/355 leaded zino, acicular.

Lehi 60 « New Jerasy Zino CQ..BG/SB leaded zino, noneacicular,

Azo 351, = American Zinc Co..65/36 leaded 2inc, non-acicular.

Nat. HeTsS,~ Netlonal Lead Co. basic lead oarbonate, high tinting
strength..

8<% HeTeS¢ = Sherwin-tilliema basic lead carto nate, high tinting
strength,.

Nate AeBeSe= National Lead Co. mcicular basic lead sulfate,

E.P..70/30 ~ Begle:Pioher Co. leaded zinc, 70X white lead - 30% zino
oxide, noneacigular,.

General Conelusions

One general impression of the whole series at this stage .
is that the dirty appoarance of most of the paints whioch chalk slowly
and fade only slightly n?aku them less desirable then even some of the
most badly faded but clean samples,, ‘ '
i v In order to oorrelate this report more cllosaly with
Z ' “ Bulletin RG-é4,.the ‘-z‘éllowing sonolusione as to tint retention, bmeed on

statements from the Bulletin ere compared.

E 0007-5WP-044660
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‘ Chicego, Florida,

Chicago, 9 months 16 mouths 16 months
Guide fades much worse then others, True True
Mechaniocally mixed leaded zincs better
then co-fumed, ) True True
No partioular brand of leaded rinc is
ocutstanding. True True
Besic lead sulfate equivalent to carbon-
ate except thet acioculer basio sulfate is
inferiors . True True
St. Joseph's,22Z-1), 222-27, ZZ7 3%, cnd XXB50 St. Joseph &
zinc oxides show best tint retention. True XX-50 seem to

be inferior

High-leaded (B. P. 70/30) leeded zino blended The blend is
with aoicular zino oxide to a 35/65 basis slightly better As Chicago,
is no better in tint retention than straight in Formula & 16 months.
co=-fumed., . : )
HTIS Lead is good with any of the straight True, but ex-
zino oxides, except XX«508, True cept elso St.
: : Joseph & XX=50,
Formule A (lead titenate) is distinctly
superior in tint retention. True Insuffioient
dete. Tend to be
‘ mors nearly equal,
Thus, viewing all the exposures es a whole, there seems to
- be & good general agreement ‘as to trends. Though the Florida exposures
fl have the disedvantage of haphazard mildew growth, it is olear that
fres chalking 1s effective in stopping it, If the mildew ooculd be
assumed to have no effect other than appearance, then it seems that the
. Florida results are more veluable than those at Chicago to date, be~

cause of their mors severe exposure conditions,

Je W. Chapin
March 4, 1942
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in order to get bast results as regards fire retardancs and at the sams time
intaining resistance to high humiditys Probably the value used in the
orest Products' formulation, namsly 45.5%, is & good medium valuee

 #66 - Durability of Pigments with Specisl
Reference to Leaded Zino and White Llssd

i The experimental Zilo pastes mentioned under Project #97
1ast month have besn prepared for exposure at Chicago and Coffeyville.
These exposures will compare regulsr Rx 12 with special pestez made with
basio carbonate white leaed and 414 W, also with inert, and ome with some

T40n. SWP 471 and Charleston White will slso bs used for comparison,

‘#1680 ~Painting Bricks

. A research dulletin is being prepared covering the results
after 21 months exposure vertical south at Chioago of various systems for
the painting of ashestos cement shingles, The best systams inolude the
use of & ahlorinated rubber primer coat followed by oonventional top coats
suoh as SWP or Brick & Stusoo Paintse This system 1s superlor to two

scats of chlorimated rubber peints; the two ooat SWP system, or the regular
Briok and Stusco systamn, FPhotographs will be used to illustrate the
differences in performance of the varlous peinting systems:

$162 » Studies of Flat Wall Paint Formlatton

: Storage tests are under way in which camperisons are belng
mide of the suspension propertiss of varioua stesrates in Flattons, Ine
tluded are the following . W, Parsons' sceps:

Caloium Stearate Fo; 50
Caloium Stearate Nos, 61
Alupimm Stearate No. 101
Alumimm Stesrate No, 351
Zino Stearate L.S: #7
Z2ino Stearats No. 21

A sample of Spemocer-Kellogg's NoneFenetrating Linseed 0fl
(Sulphur Chloride trested) was tried ms & replacemant for (2330) in
Flattone White, Results from this test show no advantage with respsct to
ghosting, flow, or brushing; The Spencer=Ksllogg oil produced s very low
body which would result in poor suspension and bad packmge somdition,

Work has been under way on the reformulation of Semi-Lustre
White to eliminate the use of lithopone, using titenium pignents as ro=
Placements, Thelvehicles used were the new types of varnishes developed
in ths Varnish Research Division, such as V-11086, V-~11098, end V~il101.
. The nature of these varmishes hms been desoribed elsewhere, The V-11098
nd V-11101 varnishes csuse too high initial body: V=-11096 was satisfmotory
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initially but showed a progressive increase i- Tiszceity for several deys.
This featurs is being studied further by ths Ter—ist Zacesrch Divisiona

Due to the improved resin cutiszcz, w= :rs rmow working on
the use of titaniwm pigments to replece lithopczs, =sisz tks rogular
vehicle.

#77 - Mildew Inhibitors

The Kem Tone ssmples menticms: :- =he lsst rsport in which
certain preservatives had been added show the Z:l_mwizg rosults after oms
month®s storage:

le Kem~Tome control, No preservative - =c Zacco—csition.

2. Zem=Tone % 0.5% Copper Naphthermate (115 I:), Yo decampow
sition, Bad color.

3, Kem=Tone = 0.5% Protelas, No desampcsitiza, Toar Colore
4. Zem-Tomo + 0.5 Dowloido Ge No cecarpesizizn, Coler OKe
B¢ XemeTone - 045 Dowicide 6, Ko desaprzisizn, Color OKa

After those materials wore pai=ie: cn cloth end placed in
the humidity cabinet for & month, the followinz sesults were obtained:

ls EemeTone oontrcls Definite mildew growih,

2¢ Temw=Toma =+ 0,54 Copper Naphthemats - T =ildew growth.
(The Copper Naphthenatoc wes not dispersed ard should be -
tried in minoral spirits solution),

3. Zen~Tone + 0,57 Protela, Yo mildew gromth,

1 4. Zem-Tone + 0467 Dowicide G. Bad mildew growthe
“ 5o Kme-Tono + 0.5 Dowloide 6, Slight xildey growthe
No work was dons on the following projects during the month:
#150 = Durability Studies of Zinc Sulphide Pigment Cambinations
#148 « Zxanination of White Lead
‘ 0007-SWP-044663
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gories 6469 « 6466 and G467 « 74 desoribed above but represent earlier

batshos, based on sarlier formulations of the white,” Subsequently it

is proposed to prepere camplete series of doth white, the vhites tinmted,

K1 'and the tint bases, with up to date revisions, covering all tho titanium
"'addo typas offerad. (Panels 6482 - 6497), . ’ )

TlEhAY,

1 The Cleveland Techniocal Servioe Departmont submitted &

sample of mioronized composite SWF (loss White pigment to bhe blended
with 011 end drier before application, to approximate the regular SWP
tint base formula of 1/23/42. Panels wers prepared for exposure at
Chicago and Coffeyville, tinted to match SWP Werm Drab against the regu-
1ar tint, (Panels 6479 - 81).

T et T

Additiona)l exposures wsre prepared during the month on
Mly Paint White, Rx S0C, On Mr. Mills* request for a Femily Paint
formula conserving linseed oil, further investigation was mede of the
possibilities of using larger quantitiss of scybean oil, A formmla
enploying apprecisble quantities of soybean o1l in conjunction with
maleis treated linseed had given zood performance in previous exposures,
NHow exposures were prepared replacing ths maleic treated linseed with
rew linseed oil, using pigmentations of leeded zine = Titanox AL -
magnesium silicate against the regular formulms of 7/26/40 and §/14/42
enploying leaded zine = lithopons « rinc sulfide - magnesium silioate,
end leaded gins - lithopone - Titanox RC - magnesivm silioate, rupactivslyo
Exposures are at Chioago snd Coffeyville. (Penels 6687 - 6643)- :

v ety B AR

2y e TR ot Sy =

A report was prepared cmring axposures gt Chicago i
for 10-1/2 months of shellac and shellac substitutes to ocat over end i
seal Imots and sap streaks in low grade lumber suoh as might be used in :
army oafttorments. ~Besides sheilas, the substitutes used included a
shellao substitute, Mervelac, using alochol soluble Manilz; aluminum
palnt; Metalead, o flaked lesd pastcy snd a special yellow pine sesler
propared 4in oooperstion with the Southern States Federation,

The results are smmevhat contradictory at this atage, ‘
but shelleo end the S, S, Federation primsrs are best, Marvelag and - :
the slunivum primer are.quite effective, but the latter tends to allow i
piteh staining and the former tends towards eracking and scaling, In .
gensral, Metalead is inferior, although doing well on some panels.

The top ocats used in this series inolude SUP Gloss White
and specifioation paints whioh might be used on such construction, such
68 TT-P-36a white end oream tint,

#86 = Duratility of Pignents with Speoial
Ref'erence to leaded Zino and White Lead

’ ) At the present time, SWP Gloss White is pigmented with
lpprox:lma.tely equal amounts of 412 and 414 W in the loaded zino pertion.

0007-SWP-044664
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In view of the lower amotual cost of production of 414 W, it was decided
4o investigats the possibilities of expanding the use of this pipgment,
Experimental batches of SWP will be prepared with all the leaded zine
introduced as 414 W, also with egual parts of 414 W =ud 1626, and two
perts of 414 W and one pert of 1526, The Ti0p will te introduced as 1403

and R 200.

For further check on the durability of 414 W, panels were
prepared for exposure at Chicago and Coffeyvills, of SWP Ivory and Creem,
somparing 414 W, 1526, and 412, on the basis c¢f ojual Jsad and zine
contenta, (Panels 6475 = 6478). _

#12 ~ Bxtorlor Primsrs

In last mecth's revort, mention was made of 2 proposed
formmle for SWP 450 Underooatsr to increass the p.vec. to 35% to reduce
the tendencles towards crawling of the top coats. At the techrical
meetlng held during the month, furthor changes were recammendeds

1. Reduce the zinoc oxide content to 10#, using 414 W, to
improve performance over woods of lower paintebilitye

2¢ Add one zallon of oil, preferably (2), to give more
margin of safety on oil content,

3¢ Maintain opa.oity es near 159 units as possible,

4, Set up alternate forrmlas using 2030 or 1403 to use
up present stooks, and also the R 110 type to teke
advantage of the higher opascity.

Be - With the added oil described in item 2, it was agreed
that no further sdditions of oil on application would

be reccmended,

A formula was prepared and sutmitted to Cleveland, ine
ocrporating the sbove suggestionse The thecretical opaoity drops below
the figure set, but aotual opacity on brush-out is goods Further work
-1s dependent on results of actusl production betches. Exposures will
be prepared with and without oil additions in the first coat on new
'w'

The Cleveland Technical 8ervice Department has suggested
that Celite used in 450 Undercoater is rasponsible for the rusting of
pail heads. Semples of undercoater based on the formula of 1/14/42 with
the regular smount of Celite and with only magnasium silioate as the
::n.a:t, have been prepared for exposure on special panels to check thia

shlure.
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§103 i
This series is now supplemented with an alkyd series. Other :P

vebicles will be added ag time allows. The majority of the work will be *
¢arried on in dark groy shades using erystel black and lamp black for the S
infra-red reflecting end non-reflecting tints respectively. It ia hoped '}

that in this color there is the least probability of reading.into the
results various exposure effects due to physical-chemical properties inher-
ent in the pigment and in its relation to the vehicle, that are detached
from the problem we are studying. Ve are also trying to observe progressive
changes in infra-red reflection coincident with the aging of the panels
under observation,

A presentation of our thwories on the mono-layer protection by
- fatty acids was made before the Gibson Island Corrosion Conference of the
American Association for the Advancement of Science.

#177 - Pigment Studies

An investigation has been instituted on genersl research on white
pigments under R, R, Bruhn. One of the first phases to be studied will be
the opacity values, vhich are now assigned different velues dependent on the
gystem used. The opacities will be determined over a representative range
of p.v.c.'s normally used in (a) Flat Wall Paints, (b) Enemels, anc (&) House
Paints, in each series using a vehicle of the type used in such clesses of
paints.

At present brush application over Morest form 03-B is proving
most feasible since the consistency differences, which in some cases are
quite wide, can be nullified most easily. Form 03-B affords areas for three
measurements of contrast ratio on each sheet. The New Jersey Zinc Reflect~
ometer has been completely reconditionsed and will be available for opacity
gateminations as soon as the microsmmater has been repaired by the manu-

acturer.,

A representative serles of paints wera prenared at 308 p.v.c. in
(5091) Processed Liiseed 0il, employing as pigments Quick Process lead car-
bonate, Old Dutch carbonate, lead sulphate, titanium calcium 1271 dry, TiOg
1403, French Process zinc oxide, 412 leaded zinc, and 461 S lithopone.
These paints cover a wide variety of types of pignents and will be used to
establish the method and technique.

In preparation for further study of the particle size distribu-
tion of pigments, the microscopic equipment hus been checked over, and a
review made of the methods and procedures used by other operators.
Developments at Coffeyville with the Bird centrifuge are being followed,
and samples will be analyzed when cperation indicates that this is
advisable.
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tua ~ Studies of Dark Colored House Paints

A project number has been assigned to the study of dark colored
pouse paints. This will be a long range research problem to investigate the
canges of the loss of drying, early and non-uniform loss of gloss, after-tack
or "sweating back," and even softening of dark coloréd house paints, - the
1atter phenomenon often occurring after many years of exposure.

SETA DA (DY T

Batches were prepared on Rex 498 SWP Moss Green, Rex 388 SW Modern
Brown, Rex 484 SWP Bottle Green, Rex 393 SEP Tobacco Brown, and Rex 352 SWP
Freach Crown Green, with and without zinc oxide. The pH of all the pigments
gotually used was determined, since this may have some bezring on the subse-
quent behavior of the psint. Ve are also checking the possibilities of
trouble coming from water soluble compounds in the pigments, particularly
ferrous sulphate. Washed pigments will be compared with the coriginal materials.

2k [ ek Ay s TR at s e M T

LR

The various paints will be exposed on glass, and the sol &£-, gel
transformation will be followed by solvent extraction. The gel to sol trens-
formation which may occur to some degree in the very old films would indicate
we should look for a peptizing agent which accumulates &s the film ages.

62 ~ Studies of Flat Wall Paint Formulation B

Further work was done during the month on the problem of Yghostingh
of fiat wall painss. Paints were made in which all raw oll was eliminated and %
8 pounds of Flaxopap added per hundred gallons. There was no improvement. :
Vehicle binder to pigment volume ratios were lowered to 0.6 without improve- "
:ent, and grinding the tinting colors in the paint in the pebble mill did not

#160 -~ Painting Bricks

Allied Research Eulletin RC 73, "Exposure Studies of the Painting
of Asbestos Cement Shingles," was issued during the month. .

#148 - Exanination of White Lead

‘ Pancls 4479-82 F end C were examined after 24 months' exposure at
Florida and Chicago of SWP Rex 462 Cream in which the basic carbonate whitas
lead was successively, old Carter #hite Lead of tinting strength 100, Carter
®ite Lead of tinting strength 110, and one of the early batches of high
- tinting strength vhite lead having a tinting strength of 129, The major dif-
ference i3 that the H.T.S. lead shows no checking even after 24 months' expo-
Sure at Florida while all the others show slight micro-checking., A1l show
;::ih ffd:ﬁg than when BW 104 was usec, BW 104 at that time was straight Old

ead,
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e In this connection it would be worth remembering that the aver-

" pge particle size of Old Dutch lead may vary from 1 to 10 microns, with the
particle size decreasing sharply for Carter Process, and even further for
H.T.5. lead. The carbonate ratios will run from 11.8 to 12.3 for 0ld Dutch,

By Ty T
ey "

11.3 to 11.9 for the previous Carter lead, and precisely 11.0 for H.T.S. 'j ;
B lead., Therefore, fade resistance and check resistance increases vith lower G,
b- - carbonate ratio and smaller particle sizs. The latter point, which is in 2
conflict with findings oh other pigments, may be due to the unusually lerge
particles in 0ld Dutch, or it may be due to the dominating effect of the :l

carbonate ratio.

-

.No work wss done during the month on the following projects:

TR AR

. #86 - Durability of Pigments with Special
Reference to Leaded Zinc and vhite Lead ) v

112 - Fire Retardant Paints
#150 ~ Durability Studies of Zinc Sulphide Pigment Combinations
#164 ~ Reformulation Studies of House Paint to Reduce Dirt Collection

- #105 -~ Synthetic Bulletin Colors

L N A R AW Lt
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After the primers had dried for three days, a portion of each sur- 3 :

face vag recoated with the Low Visibility Ocean Grey, and the panel agein
sllowed to cdry for two days more, The paaels, which were painted on the

face snd only a portion of the edges, were then laid, open face down, in a Ky
tank of fresh watasr snd in salt water. After three days the primers end the s
two coat systems were checked for adhesion. The blue lead primers in general e
appeered to be superior to the red lead primervs as regards adhesion. In most w

cases the latter seemed to have less adhesion and wecre more brittle, The dif-
ferences were less pronounced in salt water than in fresh.

The best of the entire series was blue lead in the 40 galloa exten-
ded phenolic vehicle. The second best was the blue lead plgmantdnon of equal
parts of the phenclic and alkyd varnish at 40 gellon length, «nd the third
best the blue lead in slkyd at the same length. Any of the chorter vehicles
seem to be deficient in elasticity.

The conventional oil primers, such as the red lead primer, SWP
Undercoater, and the Titanium Pigment Corp. zincless primer after the short
drying period were too'soft to withstand the water test. It appears that the
fast peinting schedule required by the early launching of these ships would
not permit the application of conventionzl long oil painting systems.

Tois work is of a preliminary form, and will be foliowec by & fur-
ther check on the formilas set up by the Maoritime Commissicn wndé wder condi-
tions more directly applicable to the service conditions. This work is being
done in cooperstion with the Newark Technizal Service and they arz being kept
informed of our work. .

#162 - Studies of Flat Wall Paint Forzulatica

Work has been in progress on the development of a Fiat-Tone formula
using the heavy bodied 50, treated linsead oil (£394) as a replacement for
reduced bodied linseed oil (£330) &nd the vernish (2830)S. An experimental
factory batch will be mede on the new formula. The new SU, treated oil
appears to reduce the ghosting tendencies of the regular Caicium Titanox Y
formula. If the tests are verifisd using the factory hatch, & new fermls :
revision will be sent through for distribution.

A study i1s being made of paints designed to meet the reguirements

, 0f Federal Specifications TT-P-Sla and r-TT-P-5la. Brightress and hiding
power will be checked ca the Re:lectoxreuer, but this work is lLeing deleyed
for the time being, because of necessary repairs on the micro-smmeter. The
S-W formulation will be checkad ageinst the Lowe Brothers materials meeting
the same specifications. There is a discrepancy in the amcunt of spaque pig-
ments in these various formulas. The wurpose of tnis check is tc determine
the precise smount of opacity pigmenic required to meet the specification and
at the same time afford the mosi economical formulation.
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$177 - Pigment Studies

The opacity evaluations of the various white pigments described in
the last monthly report have been held up due to the anecessary repairs on
the Reflectometer.

Following Mr. Holton's suggestions, a study is being made of the
various extender pigments used in house paints, in the hope that a combine-
tion of extender pigments may be found at an optimum pigment-volume-concen-
tration which will effect either an improvement in the product or an economy
of oil in the formula, It is planned tieat the following extender pigments
will be studied at 255, 30%, 35%, 40% end 45% pigment-volume-concentraticn
ratios using the opaque pigment combination of SWP Gloss White -~ Rex 471,
but with the vehicle for the time being as all (5091) - Processed Linseed
0il. P.V.C. ratio is being ccontrolled entirely by the amount of imert used.
The actual inerts under consideration are: Regular magnesiun silicate, a
highly acicular magnesium silicate, diatomaceous sllica - Dicelite L, crys-
talline silica - Silex, Pyrophyllite, barytes, gypsum, Metronite, and Atom-
ite. So far the paints made using the maguesium silicate, crystalline silica,
and barytes have been prepared.

In the study of luminescent pigments the early work included examin-
atior of luminous pigments secured from the New Jersey Zinc Company, the
Lunex Corporation and the General Luminesceat Corp. of Chicago. The =&rly
samples examined were:

1, Strontium Sulphide #84-5, from the General Luminescent Corp.

2. Phosphoreseent Strontium Pigrent L-T04 100%, from the New Jersey Zinc Co.
3. Calcilum Sulphide #824 C pigment, from the Lunex Corp., Davenport, Iows.
4. #800 G Luminous pigment, from the Lunex Corp. ,

The. various luminescent pigments were incorporated in an all oil
vehicle of low acid value ~ Spencer Kellogg's 0RO oil, GL £CC0, and wn alicyd
varnish, V 15171. :

The rezults of these tests indicated that the ¥ 2-1/7 vacuum
bodied ORO linseed oil is tod high in viscosity for proper bruching and
spraying, and a lower bodied oil will be %ried. The lacquer solutioan eppei-
ently produces some reectivity with the luminous pigments and & progressive
increase in body occurs, finally resuiting in some cases in a solid gel.

The Glyptal varnish and nepathenate drier combinstion recommended by the
Hew Jersey Zinc Company cwused progressive datkening and aid not produce

‘the brightness or luminosity obtained with the lseguer vehicle.

The pigments fron the Lunex Corp. were both ccarse in texture and
do not produce a very desireble paint film. The New Jersey Zinc sample
L 704 wvas finer in texture and brighter in luminosity. At the present time
it appears that one of the most interssting luzinescent pigments is #824 FS 1
Luminous Pigment received more recently from the Lunex Corp. It seems to be
almost entirely unreactive with the various vehicles, showing no tendency
toverd after-bodying. The luminosity is geod. The Acryleid venicle (6097)
is the most suitable vehicle found thus far, altaough it has the disaavunt-
aga of very fast drying, vhich mekes epplica‘tion difficult. 4Although the

It S
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lunex pigment 824 FS 1 showed no after-bodylng in the Acryloid vehicle, both
the New Jersey Zinc pigment L-704 and the General Luminescent Corp. of Chi-
cago 84~5 body even with the Acryloid vehicle. 4&n odor of hydrogen sulphide
is endent when these two pigments are incorporated into the Acryloid vehicle,

#86 ~ Durabi_].it,,r of Pigments with Specisal
Reference tc Leaded Zinc and White Lead

Panels 400-40 F were returned after 24 months' exposure in Flor-
ida. Previous reports have been made on these panels at 14 months and 17
months. The Series compares various co-fumed and mechenicslly mixed leaded
zincs having the following basic formule:

33.8% - Basic carbonate or sulphate vhite lead
14,3% - Semi-nonchelking titanium dioxide
22,9% - Nagnesium silicate

29,0% - Zinc oxide

The general conclusions are sbout the same as at 17 months, with
the following new developments:

1. A serious increase in checking and cracking due to National's Acicular
Basic Lead Sulphate.

2. A similar increase in the cass of basic sulphate white lead, 9 cry,
but. to & less extent.

3.  An increase in checking due to the high lead sulphate Eagle-Picher
leaded zinc - 108 N zinc oxide combination.

#148 - Pxamination of ¥hite Lesd

An extensive search of records and examination of ail available
panels disclosed no outstending exsmples of superiority of eitner basic
carbonate or basic sulphate white lead in exterior peint formuletions.
Thera wers no cases, however, where basic sulphate wes shown te be szuper-
ior and several cases where basic carbonate appeared to be preferable,
chiefly because of excessive chalking of the paints carrymg the sulphate,

;wh:_ch affects the tints quite seriously due to a greater degree of fading.

#77_- Mildew Inhibitors

Panels 6182-8 ¥, C and 6245-5 C on mildew resistant paints after
six months’ exposure at Florida and Chicago show the S-F system of Mildew
Resistant Treated S#P Tindercoater and Gloss Wnite to be definitely more
resistant to mildew than Cook's Mildew Resistant Paint. The S-W system
shows a yellowish discoloration in Florida but less at Chicago. The
Huvana tests »ill be examined to aetermine whether the use of tetrachlor-
phenol has deiracted from the durability, since the Florida tests show a
slight pitiing of the surface, possibly erosicn. The Chicego exposures
show no signs of such failure,
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Filps of SWP French Crown Green and SWP Nodern Brown, with and
githout zinc oxide, were put on exposure, on glass, for subseyuent acetone
jnsoluble determinations.

#86 - Durability of Pigments with Specisl
fleference to Leaded Zinc and White Lead

Panels £291-2316 C were examined after 45 months' exposure et -Chicago
covering exposuras of co-fumed versus mechanically mixed leaded zincs. Two
basic formulas were used; one, a pigmentaticn based on Pittsburgh's #1-50 for-
mla, carrying 53.6% lead sulphate and zinc oxide equivalent to leaded zinc,
35% lead carbonate, and 11.4% magnesium silicate, and the second, a special
single pigmentation formula using 50/50 leuded zinec combinationms..

Acicular zinc oxide/lead sulphate comhinations seem to be the best
combination. 108 dry zinc oxide and National's aciculsar basic leac sulphsate
promote checking ana faaing. The co-fumed leaded zincs are definitely better
in durability but inferior in tint retention. Ola Dutch lead carbonate is
better in durebility but shows more dirt collection thazn lead sulphate.

#12 - Exterior Primers

Experimental bautches made undcr the Proposed Federel Specification
for Exterior Primers using the two specixl oils described in our lust monthly
report have now aged for three weeks and heve meintained their viscosities

A

L, ™

I within acceptable limits. The oils were Dr. Schneider's (319) Betch #5 and
é Mr. Appleton's LA 760. Dr. Schneider's (319) has &n acid value of 9.1 which
w appears to be the maximum that could be nsed without excessive after-body.
= The viscosities run as follows:
3
& Viscosities on S-W Cup, #3 Orifice at 75° F.
_xh_:f 0J 508 F (319) Batch #5 OJ 806 F LA 7oV
Z Fresh 31.8 seconds Fresh 28.4 seconds
3 Over night 36.8 " Over night 3Z.4 "
«_4 3 days 34.5 " 3 days -
A 7 59.0 7 v 34 "
“ 22 » 9.8 v 21 37.5 "
- : A comparison hus been made between Celite 110 und 89 in the new
. Rex 450 Undercoater formula. Iue to the inferior color of the £89, the under-
cozter becomes slightly dirtier in color, but because of the very white ini-
. tisl color of the new formula, this reduction in brightness may be desirable.
The sheen using :59 is equal to stundsrd, perhsps more uniform. 4 factory
v batch will be made, and if setisfactory, samples will be sent to Clevelaad
for consideration. Costs would be reduced slightly.
. .
l 0007-SWP-044672
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Reports were received from Havema, Cuba, covering results of expo-

** gures of Rex 54 Barn Red, Rex 461 StP willow Green, Rex 439 SWF fntique Brown,
.- pex 498 SWP Moss Green, and Rex 471 SWP Gioss %hite, having several mildev

j‘ resistence trectments. :

- With the SWP Gloss ¥hite, 4% tetrachlorphenol is best, showing only
I glight mildew growth coupared to very bad for the control. In descending order
. are &b cuprous oxide, 5 zinc borate, 3% zinc as Nuodex Zinc, 2% tetrachlor-
phenol, 4% cuprous oxide (sn aromslous result), 1/2% zinc es Nuodex Zinc, %
phthalic anhydride, and 5% zinc beazoate. With Barn Red the use of 1/2 poung
of zinc oxide plus 2% and 4% tetrachlorphenol show no mildew growth end excel-
1ent appearance, with good results also obtained with 58 cuprous oxide. .The
* controls show very bad mildew growinh. ¥With the dark colored house paints, the
<> uge of 1/4 pound of Redox zinc oxide plus 5% cuprous oxide gives excellent
- pesults, also the Kadcx oxide plus % tetrachlorphenol, In the zinc oxiges,
i/ Redox zinc oxide was best, superior to other oxides such &s XX 2, XX 50, snd
the acicular oxides such ae 224 11, 22, or 33.

There were no other film failuvres such as chalking, cracking, or
peeling on any of the atove panels. Tae exposures vere in a« location condu-
cive to mildew growth rather than to deteraine weather resistance.

""“‘:‘.J)_'){ln','..‘ PR

162 ~ Studies of Flat Well Psint Formuletion

The proposed revisions of Flat-Tcne formulas te use the heavy bodied
80, treated linseed oil have not been muce in the factory to date because of
lack of available equipment. During the month the Vervish Research Division
submitted two flat well paint vehicles ror test. La 770 was & blosn und heat
bodied oil having an &cid vaiue betisen 1 end 2. LA 772 was similar but with
an acid value of 30, obtaired by thz introducticn of fatiy acids. Both cils
when used in the flat paints prouuced low hody «nd poor flow.

e

Titanium Pigments' Primer Flat Well Paint F 3473 was reproduced.
Comparsd with Paintercraft Flat 10, T 3475 had better hiding but mneh poorer
enamel hold-out, more "zhosting," less uniformity, and mmch poorer mashsbility.

#177 - Pigment Studies

Luninescent Pigmenis

. 1In coatinuing the study of luminescent coatings the pigment offered
by the Lunex Corp. #824FSl hac proven itself the most atiractive material yet
tested. Frou tae standpoint of initisl brilliance &nd long luminous life it
1s equal to any competitive materici. The pigment is not reactive with either
8n feryloid or a nitrocellulose base vehicle. 45 far as price is concerned,
tais material is much less costly than any competitive first grade product.
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%e have concluded that & twe section package is a necessity. USus- 'h‘
Jencing agents such as aluminum, calcium, end zinc stearztes have 21l been il O
-ried without success. % ;
o
#ith the Acryleoid vehicle the introduction of 10% dibutyl phthalate |

111 extend the applicstiion time to 5 - 10 minmutes. 1% aluminue stearats L
irproves the flow of the peaiat. sl ;

Flat Well Paint Specifications TT-P-b5ie anc E-TT-P-8la

A comparison hes besn nade ghoto-electrically of psints prepared
5y S-W ané Lowe Brotkers to meet the above specificaticas. The work to date
indicates variations of contract ratios abt £80 squers feet per gallon spreed-
ing rates of frem 98.7% to 97.4%, all passed Dy inspecicrs, Considerable pro-
nise has beer shorn as to possitilities of conserving cpegue piguent through
the use of Atomite =nd Limeclith calcium carbonate &s the inerts.

#1860 - Painting Bricks

Approximetely two years age, several new unpzinted usbestcs cement
shingles were pleced on exposure *o weather. These weatherea panels have now
been: printed with selected painting systems dramm from results on penals
074 C, 2178 C, 2184 C, and 2192 C referved to in Allied Research Bulletin
2C-73. ’

The systemS ugeé arz all two coal applicatiocns. =8 primers the fol-
loving peterials were used: SYP Gloss ihite with one pint of raw oil added to
the gallon, SKF 450 Undercoater, Brick cnd Stucco ¥aite recuceé 100% with Brick
and Stucco Reducer, and the special chlcrinated rubber primer OJ 152 €. S#P
Gloss White was used &s the tcp coat for all the panslc. The exposures hum-
bered 6308 through 3811 € are exposed at Chicago, veriical scuth, with the
backs of the panels exposet norih to the eleuents to permit ncisturs pene-
tration and possible alkaline atiack.

#179 - De—icing Paints for Lircraft

The purpose of this investigation is to find z finish for aircraft

shich would help to prevent the formatien of ice ci the lsacing edges of g
vings and, control surfaces. To date the peints seem tc fall into taree groups. l
The first depends on the imcorporztion of a consiuerable smount of = low freez-
ing peint liquid such as giycerol or glycol vhich are constantly exuded by the
paint coating. OSuch peints are usually emulsions, of rather iimited life of ;
usefulaess. The second group depends or the presence of soluble salis which IR
dissolve in the first ice formed, lowering its freezing point. The third S
group relies or the protection of zlectrical conductisg filus of considerable S
-resistance, which can he heated by the psssage of ar elecirical current.

.n‘ Fasig has suggested a study of the materials such es zre used in Therzat
heating pads, and petents on this material are being investigated.
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#162 - Studies of Flat %all Paint Formulation ’ h

Paintercraft Maintenance Flat No. 3, Rex Z7877 has been reformu- ;
lated and a gallon sample of the new development has been forwarded to Mr. L
¥ills for approval. In general, the new formlztion wes paiterned after :
that of Paintercraft Flat #10, Rex 85310, Soya and castor oils and the -
varnish contained in the original vehicle were replaced by linseed oil and '
zinc resinate solution, using the heavy bodied 50, trested linseed (2394) qar
as the principal vehicle constituent. The opeque pigmentation is now titan- ';F
ium calcium - rutile titanium oxide. The uniformity of sheen has been im- ;
proved by the use of magnesium silicate instead of Celite #3l. The raw
material cost per gallon was reduced approximately 9¢ per gsllon.

oy

Fork 18 now under way to reformulzte Rex £5603 - Flat Well Paint
¥hite #74, and Rex 26573 - Maintenance Wall Peint #73, to eliminate dehydra-
ted castor oil and to modernize the formulas alcng the lines employed in #10
and Flat-Tone,
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Revisicns have also been sent through for spprovel to Cleveland
for Flat-Tone White and light tints in which the dehycrated castor has been
eliminated by substitution of the 0, treatec linseed (£394) for the lingeed-
dehydrated castor bodied oil (2820), and using zinc resinate (3071) for the
rasin content. The proposed revisions ere based on & lithopone - zinc sul-
phide pigmentation which will requce ghostirng tendencies. The working pro-
perties have been improved.

7 - SWP 471 '

During the month a proposed formuiz, OJ 57¢ F, has been submitted
for consideration for the SWP tint buse, to use the non~che.llung rutile
titanium oxide R 610 and to eliminate lema titenate. The pigmentation is:

31.8% Zinc Oxide

5.7% Basic Sulphate white Lead

20 5% Basic Cartenets vhite Lead
0% Titanium Oxide (3 610)

30.0% Magnesium siliceze

! The pigment~volume-concentratior is £5%, anc the vehicle is 84%
oil, 16% driers and thinners by weight. The raw material cost is reduced
about 1-1/4£ per gallon below the present reguler tint base.

Rrebs’ R 810 Rutile Titanium Oxice was selacted in preference to
R 510 for use in the tints on the btesis cf inmspecticz of X L' exhibit of
exposure panels. Their panels coversQ tiri exocsurs - nf tl f3 and yrays.
i tet’. south and north exposurcs at . ".ming' om, Telew - st 2l -l/2 L
yeaes, using two basic p.zmeniasise
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at Six month intervels so that comparisons can be made of emch paint at dif-
ferent stages of weathering. The above changes, if found to be satisfactory
after exposure, wuld reduce the magnesium silicate to less thun half the

original, It L& t3 be understood that as yet this is not a recommended pro-

cedure,

The house teat at 11131 S. Hoyne Avenus, Chicago, was inspected.
This test reproscnts & comparison of an experimental tint CY 8001 (20% lead
titanate, 45% Llemded zinc, 35F magnesium silicate) with regular Rex 496 SW
Ivory C 2018 roepiesenting the 1938 formula carrying 3% free chalking TiOp,
After 40 months' exposure the 20% lead titanate is holaing its chalk more
than the regulav sc that the masking effect gives the impression of less

color retentiou.

During thes ronth a panel was placed on exposure at Chicago only
(6837-38) of Sicya Soye Oil Paint versus SWP Gloss White. The label on the
Sicya White states thai the oil used is entirely soybean oil treated to cause
a shifting of the double bonds to produce a quick drying vehicle. The initial
drying is much slower than SWP although eventually the film becomes very hard.
The paint is highly ensmelized, with very sticky brushing and very high flow.

The experimental batches of whites and tints mentioned in the last
report, testiny; Gloucester's zinc titenates and titanium oxides, have now
been put on expusure at Chicago (6059-6858) . These supplement the series

6770 to 6807.
Test paints were prepared for exposure comparing SWP Gloss bhite

regular with a upecial using as the oil in the vehicle Pittsburgh's Soya
Extract 01l p-il3-X. Toe specisl soya paint was very yellow in color.

#86 - Dursbilily of Pigments with Special
Referency to Leaded Zinc and Wnite Lead

Mr. Aduns was at the laboratory during the month to work with lNr.
Chapin in a spuclal study of parallel exposures at Chicago, Coffeyville, snd
Florida., Over GOU panels were examined very carefully for chalking, filim
failure, color chunge, dirt retention, mildew, end haii damage. The purpose
was not only to analyze the resulis of individual tests, but also to compare
the rate of chungs at the three locations. Included were the two large
series 4500-45 white, and 4546 - 4633 tinted, involving various leadG-zinc
and titanium cumbinations.

The rosiults of the main series ere being written up by Mr. Adanms,
and will be conuensed and the results correlated with &ll the series involved,
and a summary propared. The only general observations possible ab present

are:
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1. Coffeyville exposures show a rate of change approximately midway between
those of Miami and Chicago as & year-around aversge, although approach-
ing close to Miami for seversl of the suamer months.

2. The factor of hsil demege at Coffeyville must be comsidered seriously,
as hail storms are frequent enough to damage a rather high percentage
of the panels.

3, Florida exposures are the only ones showing appreciablé checiking end
cracking in the pain series to date.

#164 - Reformulation Studies of House Paint to Reduce Dirt Collection

House tests in the Chicago area of interest in this investiga-
tion were inspected during the month. The test at 11421 Union avenue rep-
resents a comparison between the SWP Gloss White of 6-24-38 and a similar
formuletion in which half of the limseed oil in the vehicle is replaced
by treated soybean ail, V 11067, After 41 months of exposure the soybean
oil paint sppears very similar toc the regular on all sides of the house
except on the north vhere it is holding the chalk and appears dirtier than
the reguler used as the guide, From & dursbility standpaint treated soy-
besn oil, V 11057, appears to be equai to linsesed and probably will give
longer protection due to its terdency to hold the chalk, wmhich in turn pro-
tects the film.,

The house test at 12071 S. Esmond Street represents & comparison
between the synthetic oil, ARV 1979 (*kangaroo cil®} and linseed in the SWP
Gloss white formula of 7-19-40. 18 gallons of the castor-soya ‘kangaroo"
oil are used per 100 gallons of the special. This oil has especially fast
drying properties, and it was thought that its use in exterior paints would
accelernte the rate of drying and the sol to gel transformation, thus reduc-
ing dirt collection. After 24 months' exposure, the special (CH 1415) was
chalking slightly faster than the guide on the south and east sides and
appeared slightly better in general appeerance, There were no other film
failures on the guide or special,

The house at 10504 Wentworth represents a2 test of SWP Cold Weether
keducer. The house was painted in late October and early November, 1940 in
temperatures ranging cown to 370 F. The house was painted with Rex 387 -
St¥ Canary Yellow reduced only with turpentine and with one pint of Cold
Veather Reducer per gallon. After 24 months' exposure there is very little
Gifference between the two paints, although on the south side the paint with
the special reducer added appears slightly cleaner.
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#2771 - izt Studies
cz=t Pipgments

ntinuing the study of luminescent coatings our efforts have
ward the selection of a suitable vehicle, Most of the
promise are critical as regards availability., Acryloid EME
en used with some success. Nitrocellulose lacquers, B
i ing good brushing materials, fail to hold the pigments in
ausue_s;:: ::.:: on aging tend to liver so that re-dispersion of the pigment
is preczicel’y impossible. Aluminum naphthenate wes tried as a suspenaing

(DN

ageat Tzt :z<-led appllication properties. ' f ﬂ
Tnza ethyl cellulose was pigmented with the sgady textured phos- '

phorescez =~ sigment, the trushing properties were very poor, and the binder 11

did zot z=vsz sufficient elasticity or adhesion, i

Y

z #=_J Paint Specification TT-P-5la end E-TIP-Sls

“¢Ziowing the line of thought suggested in the last report an ’E'
inveszi g..t;:: vas started to study the use of Atomite and Limeolith as '
extendess, Mmintaining the specification requirements for vehicle snd total

solids, zzc., for TT-P-5la, the following dry hiding values were obtained:

Z-Cal Spreading Rate

Formiz Zzunds Extender rightness  Sq.Ft./Cal. at 98% C.R. .
RS 50 £30 566 Minerel Whitlag 88, 2% Z¢8 i
RS 53 450 (256 Limeolith N 39.25% 206 l
(75% Atomite I

J:

RE =2 450  (40% Limeolith ¥ 89,54 278 : f
(60% Atomitae

iione of the above batches were tinted down to minimum brightness.
LinezlZ:zx 4 is a low sheen calcium carbonate used to reduce the high sheen
obteizsd with Atomite.

Reflectence measurements wer: dade on three paints to compare wet -,
and Iry cpacities, The measurements were made on films applied with the
drex-Sowr gauuge having 0.005" clearance.

i g,

. Wet Films Drz Films
N Ti-Cal Bright- Contrast Bright- Contrast
Iog=i=  Pounds Exiender ness faetio ness Ratio

L5 23302 435 536 Mineral Whiting 67,58 94.3% 86.25% 93,1%

3 & 520 " J " 89,256 95,55  88.5% 91%
i3 32 450  (40% Limeolith N 87.756 9% 88.75% 93.56
(60% Atomite
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Flat Wall Pt. Spec. TT-P-5la and E-TT-P-5la -~ cont.

It i5 apparent that the brightness of the two paints made with 566
dry Mineral Whiting dropped off about 1% on drying, while the Limeclith N -
Atomite combination increaged by 1%, with parallel changes in contrast ratios.
A discrepancy appears in the above table in that RB 50 has lower dry hiding
than LB 28905. This 18 reversed in the more accurate opacity brush-outs.

The experimental batches will be tinted dom to 85§ brightness and
RB 59 sent to Cleveland for evaluation.

Krebs and Titanium Pigment both recommend approximately the same
amount of titanium calcium pigment in their suggested TT-P-6la formmlas as
is used in the regular Rex 64736 paint. The A. C. Drubel Cowpany is circu-
lating & TT-F-5la formula calling for 410 pounds of titenium calcium using
8 surface treated whiting as the extender and tinting with rax umber. OQur
approximate duplication of this formula gave us the following character-
istics:

Brushing ~ Poor, sticky.

Brightness - 85.65%.

Hiding - 304 sq. ft./gal. at 98% C. R.

Sheen - Excessively high, equal to or higher than Semi-Lustre.

While the hiding produced is very interesting, it is doubtful that
the sheen and brushing could be corrected without radical changes in the
formla.

#112 - Fire Retardant Paints

An examination of the fire retardant paints on exposure at one
month revealed that there were only very minor changes in appearance of the
film as reported last month.

During the month we received a Maritime specification for a fire
resistant paint containing 100 pounds of entimony oxide. To check the action
of the antimony oxide, batches were made up of. the fire resistant specifica-
tion, and the regular specification 52-P-22 with and without 100 pounds of
antimony oxide. These were painted out on metal panels. When thoroughly
dry the fire reaistance of the coatings was checked by placing the unpainted
side of the panel next to the heat of a mffle furnace at about 1900° F.

Both of the panels coated with 52-P-22 with and without antimony oxide
flashed over, whereas the fire resistant specification coated panel did mot.
The fire resistant specification had a p.v.c. of 58.7% againat 40.6% for the
52-P-22 specification which probably accounts for the fact that it did not
flash over. The fire resistant batch will be repested without antimony oxide
and checked to see what properties can be ascribed to antimony oxide in a
fire resistant film. :
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The oils tested include straight linseed {5091), Kastolene dehydrated castor,
P5iL Pittsburgh extracted soybean, a blend of 60% Archer-Daniels-Midland soy-
bean (418) end 40% Kestolene, a blend of 1/3 Rastolene, 1/3 AIM soybean (418), 3
1/3 linseed (5091), and also a series of pentaerjthritol esters, including T
ARV 1979 castor-soya P. E. ester, ARV 1981 snd ARV 1984 soybean P. E. esters, B
and ARV 1987, 1988, and 1999, all linseed P. E. esters.

LR T

The dirt collection and mildew on the above panels 1s not as bad at
24 months as at 12 months, A}l are cleener then the gulde {(regular formila of
7-19-40) except the ARV 1984 soybean P. E. ester, wnich also shows severe
checking and cracking on yellow pine. In general the other pentaerythritol
ester oils equsl the regular in durability and are superior to the oil hlends
of dehydrated castor and soybean or linseed. The linseed P. E. esters seem =
to perform favorsbly in reducing dirt collection. A combination of 60% -
] ARV 1979 castor-soya P. E. ester and 40% Kastolene dehydrated castor shows
R | promise. A special pigmentation using sacicular zinc oxide 22Z-Z<i and H.T.S.
. white lead to replace co-fumed leaded zinc showed definitely greater checking !
i | and cracking tendencies, although dirt collection was only slight. ;

BRI

#86 - Durability of Pigments with Special -
: Reference to Leaded Zinc and White Lead :

Panels 5859-6870 C and Cof. were prepared for exposure at Chicago and -
Coffeyville to study the behavior in SWP White snd Cream of leaded zinc 1526 &
dry calcined to improve its color. Peanels were prepared comparing the special o
40/60 leaded zinc with the originsl before calcinstion and also with 35/65 -
leuded zine 412 dry, '

A special examination was made by Messrs. Adams und Chapin of panals
4483-98 C, Cof., and F covering exposures of the regular tint base of Rex 3€7,
SWP Csnary Yellow of 1-5-40, & special raplacing the 1525 leaded zinc pound
for pound with 412 leaded zine, and the special high lead titanate formuls S
with approximately 47% 412 leaded zinc, 25¢ lesd titanete and £8% magnesium 3
silicate. The Chicago and Coffeyville exposures have been out &8 months, b
the Floridas panels 17 months.

There is surprisingly little difference between the two tint bases. .
The regular 1526 leaded zinc formula reaches definite chslking first, the -
412 leaded zinc replacement last, end the lead titanate formmla intermediate.
The 412 leeded zinc produces checking somevhat earlier than the 1526 leaded
zinc regular with the lead titanate formule again intermediate. The 412
leaded zinc formula is slightly superior in tiat retention.

Panels 6000-8% C were examined after 1%Z months' exposure in Chicego
covering comparisocns of SWP vhites and tints, regular formulas and variations
with Titanium Pigment Corporation's zincless two-coat system, using both
bodied 0il and & resin-medified vehicle, and the New Jersey two cowt system.
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¥hite, Colonial Yellow, and Slate tints were used. At the time the original
batches were prepared, there wag interest in the direction of zinc oxide con-
servation.

The panels are two coat jobs on cedar siding, end the SWP top coats
are applied over SWP 450 Undercoaters at both 10% and 15% zinc oxide content.
In the top coats of SWP zinc conservation was accomplished by reducing the
zinc oxide in the white end tint base from 30% to 25% and to 0%, with the
bulk replaced by basic carhonate vhite lead only and by lead carbonate plus
magnesium silicate, respectively.

The series has been unusual since its first month of expesure due to
the heavy accumulation of dirt on the zincless samples, which undeubtedly has
a protective effect on chalking and fading. At 1£ months SW Gloss Fhite and
the variations using 25% and 20% zinc oxide are chalking heavily end sre cleen,
The New Jersey Zinc two coat system is performing similarly to SKP Gloss Vhite.
In tint retention the regular SWP tint and the zincless paint seem slightly
better than the lower zinc variations of our tints, while the New Jersey Zinc
formula is surprisingly poor. Lkildew is not especielly serious although it
appears as expected on the zincless formulas, Up to this point there is 1it-
tle effect due to the reductions of zinc oxide in the SWP formulas.

#150 -~ Durability Studies of Zinc Sulphide Pigment Combinations

Panels 2344-55 C were examined after 46 months' sxposure at Chicago.
Fundamentally the paints involved were pigmented with 35% Cryptone MS-130,
354 412 leaded zinc, or wita zinc sulphide 25-20, mica, zné magnesium silicate
blended as in ¥8-130, Ail the pzints were ¥ coat work, self-primed, on Pon-
derosa Pine against the 1938 SW Gloss Vivite s§ the guide.

In general the tests show good durability at nearly four years'
exposure. Micatone 4, Micatone B-1l0U0, Micatone 5-2000, and Pyrophyliite
show some checking and cracking. Lt would appear that the following meter-
ials may be used to blend with megnesium silicate and zinc sulpkide to pro-
duce the equivalent of Cryptone MS-130, vwithout fear of premature filu breal-
down: Aratone Mica, 325 mesh mica from English Mica Company, Alsibronz #1%
from Frapklin Mineral Products Company, and Micatone asbestos and Biotite
iicatone. The regular 1938 SWP Gloss White and the Cryptone MS-130 and 131
panels are in excellent condition, with the SWP ¥hite huving the best color.

#112 - Fire Retardant Puints

During the month thers wes considerable iaterest showmn in fire
retardant and fire resistant peinis. 4s a portion of this work thz follow-
ing paints were prepared:

0J 577 F FRegular Navy Dept. Specification 52-P-22 {old}.

0J 576 F As 577 F, but one pound antimony oxide added per gallou.
0J 591 F Regular Nawvy Dept. Specificetion 5z-P-k2 (Fire Retarvani).
0J 613 F As 591 F, bus no entimony oxide.

- k3
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0J 621 F As 591 F, but one pound zinc borate replacing antimony oxide.

0J 62 F As 621 F, but borax replacing zinc borate. ..

OJ 614 F Reguler Flat Specification TT-P-Sla, = -

0J 615 F As 814 F, but 3-1/4 pounds zinc horate (City Chemlcal) per gallon.
GJ 816 F -As 614 F, but 2-1/4 pounds borax per gallon.

0J 623 F As 614 F, but one pound antimony oxide per gallon.

0J 645 F As 614 F but S—l/p pounds zinc borate (New Jersey Zinc) per gallom.
0J 846 F As 614 F, but 3-1/a pounds zinc ammonium phosphate per gallon.

0J 980 £ Forest Proaucts formula - lead carbonete plus borax.

These paints were appl:.ed on metal panels and checked for flash and
flame resistance at approximatel 5 F, Specification
0J 591 F with antimony oxide b&'&ﬁ Bas s@d"kfs“ﬂ eﬂ?fﬁ ?Xa &, and 0J 6ZL F

" and 622 F replacing the antimony oxide with zinc borate and borax respectively,

also passed. 980 E, the Forest Products product showed. no flashing. In the
flats, the regular TT-P-6la paint OJ 614 F flashed but all the other flats
containing’ bora.x, zinc borate, zine ammonium phosphate, &nd antimony oxide
passed the test o

Arbltramly judging fire resistance by the deposition of & firm vhite
film which adhered well to the metal panel and which had not blistered on the
fire test, a1l the Navy formulas and modificaticns passed the test, as did
speciel flats- carrying borax and zine borate. The remezinder had blistered
badly wi{t.h flaking off the punel. . : .

%ith regu-d to individual characteristics, the washability of the
special flat OJ 616 F with 2-1/4 pounds of borax per gallon, and 623 F with
one pound antimony oxide per gellon was not very good. 615 F #ith 3-1/4
pounds zinc borate per gallon was mors porous then the regular 614 F.

: t seems that the main value of sntimony oxide is due to its low
temperature of fusion, forming a slag with scme of the metal oxides present
in the paint film, thereby increasing adhesion. It appears doubtful that it
kas much fire retardance as used in the new Navy specification.

The tests seem to indicate thet rather generous amounts of 2zinc
borate should be satisfactory in many cases as a replacement for antimony
oxide. It fuses at & relatively low temperature, forming a tightly adherent
fmal film,

Zinc emmonium phosphste seems to have fire retardant properties,
but the films containing it blister very badly on the metal panels so that
large areas of the “llm flake off, giving a ceating with poor fire resistance.

At the requeat of Mr. D. L. Thomson, an attempt was made to cevelen
a satisfectory fire resistant paint for plaster board. %hen attemptis were
pade to use paints passing the Bureau of thips specificelinn for wesistence
2gainst fleshing, they proved to be unsatisfactory. Thic was evidsatly aue
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to two factors. One is that the porosity of the paint film sllows the escape
of inflummable gases from the paper. The second is that the psper coating on
the plasterboard chars and cracks, so that the paint film has no supporting
foundation and consequently flskes off.

From this work it would eppear desirable for the manufacturer to
impregnate the paper with flame-proofing chemicals. However, priming the puper
on the plasterboard with a solution of ammonium sulfwmate, then combing with a
fire resistant pazint showed no encouraging results.

Iz connestion with & request from Yashington for an interior fire
retardant paint containing borax, a fire retardunt flat CH 2863 and a fire
retardant semi-gloss CH 3870 are being developed ancd tested. Thess are formu-
lated with asbout 25%. of borax based on the weight of the peint.

#162 - Studies of Flat Wall Paint Formulation

Work has been under way to reformulate Rex 26602 - Flat Wall Paint
Khite #74 and Rex 26573 -~ Huintenance ¥Wzll Paint #73. The new formulas ciimi-
nate dehydrated castor oll and soybeun oil, replacing with Lodied U0, trezted
linseed o0il (2%94). Gallon ssmples will be sent to Newsrk for inapection.
The revised formulas have improved trushing snd {low properties and equul
hiding, at the same costs.

In order to eliminate bodied linseed-castor (&%40) from all flat wall
paint formilas, Paintercraft Flab #11 was reforrmmlated, using bodied SU; treated
linseed o0il (2394). The new formule has beeu turned over to the Kensington
factory for a plant run, end if the resulis equal those in the laboratory, the
new formila will be distributed.

#177 - Pigrent, Studies

Titanium Calcium Pipgments

Turing the month three new titanium calcium pigments have been sub-
mitted for test:

(1) Ti-Cal R 20 Special ¢ 1290

Krebs claim low water sensitivity, and recommend use in flat well
paints containing calcium lincleate pulp, etc.

(2) Titanox RC HT new production.
This lot represents new production of Titanium Pignents' RC HT with

improved eolor and opacity, and 1s szid to be representative of meterial unich
will be available for rezular shipments in about twe uonths.
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(3) Titanox RC HT - X

This is a finer particle size RC HT which should have betier wet-
ting and grinding properties.

All the sbove pigments have been made up into both Paintercraft
Flat #10 and Flat-Tone White, and will be tested for sheen, apacity, ghosting,
and other characteristics.

New Titenium Dioxide Pigments

Two new types of rutile titanium dioxides, Titenium Pigments' Ti-
tanox Ri, and United's Unitane R 250, are under test. Titanox RA is said to
be similar to Krebs R 110 and Unitene R 250 is said to be similar to Krebs
R 200. They have been included in the test series of SWP Undercoater and
Gloss Fhite.

These two pigments have also been made up in a damar peint series
to check color, brightness, end opacity. Lt is also noped that some esrly
indication of the chalking cheracteristics of the oxides may be obtained by
exposure of the damar paints. One set of panels is on exterior expcsure at
Coffeyville and a second set was placed in the Weather-Ometer here. The
formula used is:

320 grams titanium oxide
690 " (32) Demar Varnish
30 " (293) Pine Oil

Using a draw-down gauge of 0,005" clesrarce giving & film thickness
of 0.003", equivalent to a spreading rate of about 535 syuare feet per gal-
lon, the following characteristics have been determined to date:

Paint No. Ti0, Pigment € Brichtness* Contrast Ratio

BB 100 1403 T Titanox A §9.35% 95, 70%
01 2030 T Titanox AA §3.15 94.50
102 2147 Titanox A 24 43 - 94.45
103 2031 T Titanox & NC 86.75 95,48

104 Unitene R 250 30,70 96.60

105 Titanox RA 39.75 97.05

106 2173 Ti Pure R 200 30.40 $7.35

107 50/ 50 blend Titancx RA/1403 T 89 - 96.62

#Per ceni brightness determined over white portion of a Morest sheet.

It should be noted that in the above the brightness valuas are
somewiat affected by the incomplete hiding of the films., These evaluations
are continuing.
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Flat %all Paint Specification TT-P-Sla and £-TT-P-5l2

' Sample R 59, described in the November report, and which carries 430
pounds of rutile titsnium cslcium per hundred gsllons, with an exiender blend
of 40% Limeolith W and 60% Atomite, has been submitted to Cleveland for evalu-
ation. '

#179 - De-icing Paints for Aircraft

The work on this project has been limited by pressure of other mat-
ters to tests for simulating icing conditions. It was found by suspending a
tin container filled with a freezing mixture in s chamber into waich water is
sprayed by an atomizer, that sufficient coatings of ice cculd be built up on
the container in a relatively short time. The tesiing will proceed on this
besis. '

#103 - Metal Protective Paints

In September Mr. Mills reported comments from ths trade over the
apparent poor hiding of Metalastic Gray over Rromik Primer on metal sash,
This is due in pari to the contrast in colors, but also in pert to the tendency
of the Metalastic Gray to run away from snarp edges.

Rex 9550 ¥etalastic Dark Grey and Rex 27399 Metalastic Light Gray
were revised to reduce the flow and incrsezse build. 4lso a gray metel primer
was developed on the pattern of Kromiis Primer using blue lead for pigmentation,
The vehicle was also changed to include mixing varnish {24848)£. All paints
are ready for the preperation of exposure pansls.

#105 - Syn thetic_Bulletin Colors

Panels 5081 € - 5082 C - 5084 C were sent to Cleveland for inspect-
ion afier 19 months' exposure 45° south at Chicago, These penels compared
regular Kem Bulletin White - Rex 45000 with Socony Finishing White und CH k590,
a special Kem Bulletin White using Socony's pigmentation end the P, E. alkyd
V 15116 &s the binder. The special bshaves much as Socony's white on evposure,
especially as to whiteness and cleanliness.

Special Studies

U, 8. Maritime Commission

At the request of the U, 5. Maritime Conmission ve are coacuciing
exposure tests on the verious barge primers and hull painting systams wihich
have been compared in immersion tests as reported previously. Fourteen
8" x 24" yellow Dine panels were sent to Miami for e:posuras at 459 south, to
accelerate weathering attack.
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