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ABSTRACT 

A series of varnishes was prepared in the Laboratory 
from various natural and commercial drying oils. The effects 
of varnish viscosity and oil length upon the durability and 
water vapor impedance of the films were studied. Though 
a maximum resistance to moisture transfer is highly desirable, 
it is often attained by sacrifice of other properties essential 
to durability. Durability is usually enhanced at longer 
oil lengths. Varnishes cooked to high viscosity generally 
have greater durability and higher moisture impedance. The 
alkyd varnishes are rather low in durability and moisture 
resistance. The commercial oils examined appear to be ade­
quate. 



INTROOOCTION 

A. Authorization 

1. This study was authorized by Bureau of Aeronautics 
letters Aer-E-2571-L2-51F38 0919E3 dated 10 July 1942 and 
Aer-E-2571-MVS F38-2-090?81 dated 8 July 1942. 

B. References 

2. NRL Report No. P-2188 dated 10 November 1943 and 
NRL Report No. P-2030 dated 9 February 1943. 

C. Background 

3. The study of plywood finishing is a continuing problem 
of the Laboratory. Progress reports , referenced above, have 
been submitted and the results contained therein i~~i:ate 
the following: 

a. The application of filler directly t o the bare 
wood rather than over a sealer coat enhances the durabilit:· 
of the finishing system. 

b. The primer surface coat, which 1~ es se~~i~lly ~ 
co 1-: of v e ry he!:l.vily pig::1~'- ': : 1 53":le_:,, ,: ~.:. · i :1J · :;:-~ 1 , 

vantaJe over a clear sealJ:; d~ . 

c. A properly f ormulated phenol le r es in t y?~ ' "0'1 i 

sealer is superior to the a l~yJ. 

a. Pigmentation of the s ~~ler ~a~1:~ll7 r 1Ju~~J ~, 

increased durability of t h~ f~n~s~inJ s~ste~ , thou1~ •~-~­
arc haztrds in over-pigmc~~1t:0

~ . 

4. The produc t described by f...';i -S -17 i:, a ,_:JiV s ):~c · v ::i · -
nish, which by reason of it3 10·1 viscosi ty i s expe ~~,d '" ~ 
penetrate the wood surfac0 t~. ::H"9Q'f i:-:·1esti:1g fib e :- -:: ·.·1• '" '1 " 

mois ture res istant coatin 5 . , :_ ~• .l t.1.::e:;u.5ly it s::~ ··-~ 

improved adhesion for the coa ts to f~ llow. Unt e~J~t~, 0tJ, r ~~ ­

tions of this Laboratory indicate that the s ealer, c~en ~heJ 
thinned to dip viscosity, penetrates the wood very little. 
S~nce the penetration is negligible, any possible merit of 
a low viscosity, low solids varnish, seems to disappear . 
Since the sealer is shown to be primarily a surface film, 
it seems desirable tc make the coating material one that 
offers a max imum of durability and moisture resistance . 
Specifically, the argument favors use of a high solids var­
nish, as typified by AN-TT-V-116 or -118 in place✓ of their 
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low solid, low viscosity counterpart, AN- S-17. 

5. Formulation of the vehicle is an open question though 

there are a number of points which are reasonably well 

established. Long oil phenolics are generally deemed superior, 

though studies at this Laboratory show that varnishes of 

high resin concentration are more resi stant to moisture 

transfer. Tung 1s acknowledged as the superior oil. When 

it is not available, the selectiqn of the best alternative 

is not easy nor is the issue of cooking the varnish to a 

high or to a low viscosity clarified. 

6. The work reported here attempts to provide prel iminary 

experimental data on the following points. 

a. Selection of drying oils to use in formulating 

t he mos t durable phenolic a~d a l ky~ s ~Jl ~r - v~r nis~0s Th~s 

includes a study of the r elat i ve mer : t s of va rious cor::..~Jrci1l 

synthetic drying oils. 

b. The eff e : t o f l ength o f cook o :-, H - .... c·1r3b i li ti~s 

of phenolic varnishes. 

c. The relat ive merits of phenolic and alkyd vehi ~les . 

EX PERIMENTAL METHOD 

7. A series of phenoltc varni shes of 5'5'% S')l i<:!'i were 

prepareJ a s lis t ed i n Tab LJ I ::: "'~o•:? . T~, 1 3 , ~ .:- ·:,; "' . P- 1 
~ 1 1. :e 

BR-254, a paraphenyl phen~l , wa s us ed t~~o~~no~t. ~~ ­

v1riabl e s of t he experirne~t w~r e as fo l lows ! 

a. Natur e of the d rying oi l. 

b. Oil l engt h . 
lengths , i. e ., 15, 25, 
t:.e table. 

The varni she~ we r ~ pre par ed i~ t~~n~ 

and 40 8allon , exc 0pt wner 2 no t e~ L~ 

c. Viscosity. By cont rol of d~r atio~ of cook , o~~h 

varnish was prepared at two vi scosities (a t 55% s olids), 

namely,~ and lion the Gardne~- Ho l dt scale . The exc~pt i o~s 

are noted below. 

8, The resin was add~d to the cold oil and heated during 

30 minutes to a temperature of 300°c. Because the commercial 

synthetic oils are already viscous, it was not feasible to 

cook them to more than one viscosity, namely, li• Because 

of the high reactivity of tung oil, it is difficult to cook 

to a high viscosity varnish without risk of losing the batch 
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thro~gh gelation. As a consequence, the tung oil varnishes 

were cooked to viscosity~ only. 

9. A series of alkyd resin varnishes was also prepared 

using dehydrated castor oil and linseed oil only . These 

are listed in Table II. Th·e concentration of phthalic an­

hydride was varied within the practical limits shown in 

the table. All alkyds were cooked to viscosity H. As with 

the phenolics, the solids content was 55%. Drier concentra­

tion in all varnishes was 0.03% cobalt and 0.3% lead, re~ 

spectively, added as naphthenates. 

- 3 -



TABLE I 

FORMULATIONS OF EXPERIMENTAL PHENOLIC VARNISHES 

Varnish I Oil length 
No. Viscosiy Drvin~ oil (~als/100# resin' -

1 B Tung 15 
2 II It 25 
3 II II 40 

4 B Dehydrated castor 15 
5 II II II 25 
6 II II II 40 

7 • B Linseed 15 
8 II II 25 
9 II II 40 

10 II Commercial Oil #1 25 
11 II II II #2 25 
12 fl II " #3 25 
13 II ti II #4 25 
14 II fl II $l 25 
15 II II ti 25 

16 H ce ·1,·C:-a t 2d Castor 15 
17 I ! II II "c; C. _, 

18 II If II 40 

19 H Lir1seed 15 
20 II II 25 
21 fl If 40 

- -

/ 
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TABLE II 

FORMULATIONS OF EXPERIMENTAL ALKYD VARNISHES 

- Phthalic 

Varnish 
anhydride 

No. Viscosity Dryin~ 011 oercent .. 

22 H Dehydrated Castor 40 

23 II II " 50 

24 H Linseed 30 

25 II fl 40 

26 II ti 50 

27 (Commercial Varnish A) -

10. For evaluat i on of durability, p~~~}s of 3-p1 y ~~h~gany 

plywood (AN-TT-P-5ll a ) measu!'ing 12" x 1211 x 3/16 11 •,; 0~~ p:..·e ­

pared by sandi ng and fill i ~J . fo l lowed by a light ~- ~ ji~-

All varnishes were adjust ed t 0 spray vis ~o sity ~ ½y ~ ! ~ ~1~­

tion of xylene ~here neces sa ry. Two coa t s wer e a ~~: ~ ~ 1 by 

spraying, allowing overni i ht drying betw een coats. ~1 :~ 

panel was sawed so as to yi ~l j 4 611 x 1'211 panel fo :- ::,,,) f 

e: -- .. ;~ ♦ _ :' ) and !1 3'1 x 91' pi ' ' ">_ .. , _ ~.:; ·:::~~-,"\ .:: .,.,:?a:·, 

Al l c 1t edge s we :2 sealed ... ~:~ :: . l_-;~_11 .J~ ,..:"t) :- ~-

films had ag ed one week, t~ •7 we::o e x ~)~3~ t ~ ~2st. 

11 . For normal weathering t he ~ln~ls were n~ ~~ ~ ~ t n r~cv~ 

on t ;ie Laboratory r oof ir: :" ,_ ~i.n;;':-::,::i., D. C., f.i c t.\, 

and inclined at an angle o~ 45°. The surfaces wer e i ~.~ec tJi 

once each month. 

12. Accelerated weathering was performed in a Nationnl 

Carbon Company accelerate<! w~:1.thert!"'.~ unit . The : 13 ... r" ) '!" ­

ditions are continuous exposuro to light f ron ~ L~ l~ G~r ~)~ 

arc, with an intermittent wetting by water spray (approxi~a t ely 

15 minutes every two hours ). Almost invariably the var n.··_ 1h · 

fails by cracking when exposed to accelerated weathering, 

and the time required for cracking to be initiated is taken 

as the index of film durability. 

13. Moisture permeabilities of the varnishes were comp~red 

as follows: Single sheets of 1/3211 mahogany veneer were given 

two spray coats of the respective varnishes. Discs were cut 



from the coated veneer, the edges sealed with paraffin wax, 

and these were sealed to petri dishes, 60 mm. in diameter, 

containing anhydrous calcium chloride. The wood was held 

firmly in place by aluminum rings and bolts . The assembly 

is shown in Plate 6. The units were then maintained in 

an atmosphere that was approximately sa.turated at a tempera­

ture of 25° to 28°c. and they were weighed periodicall y. 

14. This direct method of evaluating moisture permeability 

by maintai ning a uni formly high vapor pressure gradient 

acr oss the barrier i s very old. However, most of this sort 

of work wi t _h coating materials has been done in one of two 

ways, both of which are open to criticism. The first con­

s i sts in applyi ng t he coating to a surface to which it shows 

poor adhesion; e.g. 1 mercury.amalgamated tin or plate glass 

fr om which the coating may be de t ached. The film i s t he~ 

sealed acros s a suitable ves s el. The secon~ n0t ho~ con313t3 

in applyi ng the coat ing t o a ver y permeabl e film s uch a s 

cellophane. 

15. In the first inst~nce, the l ack of adhesion would 

s eem to be dir ect evi dJn~~ t ha t t he mo l~cul qr ~~t 0nt atlac 

within the film is not t h~ ~ wh i c h o b:~ i ~s w~e~ t ~~ v~-:~t-~ 

is a ppl i ed t o its pr ~per S!l~ :3 -- r <i. :"' . Und~ r t 1c-"? ~~ c i.:-- ~" : ~ .. , :~c e s , 

:!.t sc c~s pr e s·imptuous t o e, qs T"O t h:. t t h ~ pP, r.riea':::: il i. : i ,,, ci' 

t : 1 u d e t a 2 h ..; ~ f !. l. ,.-: :1.::. ~ ') f '"' · , ... f ~ 1. --. ""' ..... ., · .u :: - • 1 !"' .. _• ~ ..... •, • t r 1:.. _ 4 

l ent . The s a::10 cr:'..t i c ism ,~~'Jl i e s wi•. i-: qC) ;~ ,_,.,,,:.,_,, r; l~ S'-3 "' ' i' :,.;.,, 

.. o ,, ny exp .., ,... l ..,,,., n t , n w h 1 c ·- +- •:, ,., f; 1 ,.,, i -~ ".., · ' , 1 h v ., .;; , fa ·" 

i~:1.i. ~h di .f.f ; ;.s·-;, ~.:l ::: iy f~~rn-·t.• ~~t t; ... .,i.c:h T,·;:;,_ va ~~l ~:: .,,l ~h~-­
normally be appl i ed . 

16 . Since the films her e studied arc appli ed t o wood, they 

a :r e r e ga r d ed a s havin g t he"? ,:, r i Pnt:q t: i_ J n ?..nd pe~r.eablliti ~ c; 1... ~~-~~# 

t ti. :.:y wou::.d h..l'-' C in sc;:-·:: ::-,. ':' '--:. ..: ,,. .. ,,~ :.-, 21 ·· ·,.,, ,;"· · · · 

i Zl_pcdan c e but it is so l o·.,,- c'.,, ·.: ~ '.) ::-.J ·ir i : .) : :..::; c c t h · ·,---:~ 

a re not impaired. 

'EX PERIMENT·AL · RESULTS 

1; , The c0n,Htic :u ,;_· ~:-:.e pa:::;}, "- "' .. , r :.< ·7 ' , • ..., .,. ;1 - ~~ -, !. 

weatheri ng are described in Tables III and IV . Ea ~h w~s r a t ed 

on the basis of over-all a ppe~r ance a nd i ntegrity o ~ t hn fi l re, 

by classifying it in one of five groups running from 11 exce l l cn c" 

to "very poor". Especially in the case of the "excellent" and 

"good" groups the distinctions are quite arbitrary and further 

weathering may rearrange the members of two groups somewhat. 

However, either designation marks a definitely superior coating. 
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' 
I 

TABLE III 

OUTOOOR WEATHERI NG OF PHENOLIC VARNISHES, 167 DAYS 

Varnish No. oil 

LOW VISCOSITY 

ung 
2 II 

3 II 

4 Dehydrated Castor 
5 II II 

~ 
II " 

7 Linseed 
8 II 

9 " 

Oil len th 

( "B") 

25 
40 

15 
25 
'l-0 

15 
25 
40 

Film 
conditi on 

a r 
Good 
Excellent 

Fai r 
Fair 
-:::-::~ ?l lent 

Very po.J r 
Very poor 
Good 

- -• ----- ---- .... ----- - - ------ - -- - - -- --- -- -- --- ' l 

, __ - -----------------------
1comme r~ • : . ' I ~ : 

--1 

i 

1.) 
14 
15 

19 
2') 
2L 

n. 
II 

" 
II 

,r.'. . .., 
'" ) 
;/ f' 

ff5 
#6 

T'\)~--:y:::i1.:"')~ r: -.. •:"\-
" 

Linseed 
II 

II 

_., 
)5 
.> ~ 

25 
25 

15 
25 
40 

Fair 

Poor 
Good 

:::elle-"1t 

ll_2_~ _______ lc:_o_::-_.r.:_. a_r_c __ ;_,_·_. ___ _. ___ ! ,,_. :_ . .1._ .1._~_, ~------------ - --- -1 . V::rnish 
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TABLE IV 

OUT.OOOR WEATHERING OF ALKYD VARNISHES , 167 DAYS 

Phthalic 
anhydride Film 

Varnish No . Drvin2 oil oercent condition 

22 Dehydrated easter 40 Fair 
23 II II 50 Poor 

24 Linseed 30 Poor 
Z5 II 40 Good 
26 II 50 Poor 

-.., Commerci 2. '.. Alkyd lT"" _,, ,. f.'JO!' ,:_ I . _; 

Varnish 

- - ----- --

:.8. Data fr or.1 t'.1.e a~c,s~ r!r a.ced 'Nc:?3. the rtn::: i !'" ! ·-: . ,_ .. 

ar:: surf.:narizcd i n 'Iabl~ V. \; ·, l .... ;:." :r r:.~nL · .~ 1, t h- 1 i:---J - ­

of durability is given as thJ ~~~b~r of hour ~ ~e~ut~ ~ ~~­

t h0 '..nitial crackin;.; . T:) f 1:-~:.. :'..':. -: ':.~ ::: ") :'.1::''l:'~3 -;:1::L .... "' 

□a:.; ssque~cc ::;_ .. ..;~t;d~(J)7'~~: · _ ~ --.~ ?~ :.·: :: .. _ :. .!..: : ·; 
' .. ' l .. : M, .:. · ~ : :. ..; • 

19. Data on the pe rme~'Jilitie:; o f t:1e \':: r :-:LL 
depicted graphically in PlJtJs 1 to 5. 

D2Sm:JG3ION 

20. The correlation b 2~ween nc ~~al 1~J ~:~11er·~ ~~ 7! -~ -

ing is usually quite poor when overall d~rabllit; o~ t~c 

finish is being evaluated. It s cemJ h~ghly probable t~at 
the respective mechanisms of f::i'!.1'..ire by t1--_-) t•.•1') ,,::? t 1

i vi" -: ··, 

fund:1mentally diff er ent . ?' ' : -: ·-,'lt r~3sc: 1 
i ~ ~.; p:: ._, ·· 

S '.': !', · : : ') r !? ~ ._, .:' d th 8 3. ~Ce 1 - .. .~ ': "' - ._ :. ' :. ,: ' :' S i ID p . 

tens ification of weatherin6 ::;u.:. ·u a ;r..,cedt,.;.r ~ ··i:-.~ ... , ... , ... ~ ... 
a s et of properties wh ich ma~ not be the propcrtf~s ~~s~-~tsi~l~ 

for durability in "normal" wenth::::::-ir:g. Since t he l att-,:-
varies with season,climate, and location, the significa nc e 
of a single outdoor exposure in a given spot should not be 
overestimated . Accordingly, it is preferred to regard each 
method as independent and to base a judgment of general 
durability upon data f rom both sources, giving some extra 
weight to observations from roof exposure . 
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21. It is i nteresting to note that most of the laboratory 

formulated varnishes surpassed two commercial products in 

resistance to normal weathering. (The two items were not • 

subject to accelerated weathering~) The tung oil varnishes 

were i ncluded in the study to serve as cri teria for the 

other varnishes . At the low viscosity it is superior to 

linseed oil in normal weathering, though the margin in 

favor of tung oil over dehydrated castor oil in normal 

weathering is very slight. On accelerated weathering there 

is no difference between tung and linseed and dehydrated 

castor oil 1s slightly superior to either. An overall rating 

of the l ower viscosities would probably credi t the tung and 

the dehydrated castor oil as approximately equivalent and 

the linseed oil as inferior. 

22. Of the thrP~ natur ~l oils , onl y linseed and dehydrated 

castor oi l we r e st1:Ecd a t the h:.z:ie:· ·: .;~,- ·_-: ·.,. 'fh~ ~•.:.:- · 

bilit ies of both a:1 norr:ial wca.theri:1g .,.: ,:-:-, :w ~ g re ,tl.:: 

altered by the extra cook i:i~ t.·'1.:)u; '.-: t :,.; r::::3~.;t:1::1;.; -J -,..,. ,,_ 

rated weathering wa s greatly improved. 

23. 'lfith :- .,~,:- j ~-) oi l l?ngth ~. : l--i·•1 " i~ "--i ~it·r . th<> e .. tr1..,n-::"' 

""'" ~...,~:1 no~m1l ~ 1J <.:.ccn 1_0 -1 ~~1 ·Z7e ~t:_-- :--i .. ~ : ~: - _ .. · :•.:.n l:- :--: 

v r?.:n i shes wi :h a ll til,'•.~ ~ o _ L : . At :: . .: r, _ 1..:- . ,_; , 

·~; ~"'!._,,'!1 1 ,: 7:;t:~~ n f ~ r-7•,~-- ,..-~~ ~ ,--;• , ~ "' .;, :,\ -_ .. : ,..; ...... )...,. ~ ~ "" l ,,.. 1 

:~:i~JJ .. 

24 . The qu~i stion :::if b~_;h v c rs ..: -; 1.--,_. 

its~ 1.. :' g ~ :11; r'" l 1.. :· : ::. : ,··-,r o f t:-i e 1 --.-,~ , ~ 

. . 
" .. L : "" :, ~3 .. " w 

~ ..... ""\ , ... c; 

25. Of the s i x commercial oils , five e qu:ille d or exce:.led 

tung at the same oil length though the higher v is~osity p~obably 

accounts for i t ". At the same viscosity ("H" ) and the s 1::i~ 

- • 1 l e~~t~ . linseed and d 0 ~ydr a t ';~ castor oil are superi-~. 

')'J. I~~:.: c5 -~ !1~r :-t l l~ r '\ 1 ~ tb"1.t ,,_ -r:.~ "' ... . .... :-1. t 1 ~ •· •--.l ., _1 : r " 

0 [ ~ :1 V _, ~ '.l :-: ; " ~ ·~-:: ~. ; 13 0 ."".. 1,"'J C : i. .:-" ~ : 4 .:_ - ~ ""' . '7. :. . 1_. 

t . _._ .,.. ~ . - ·, ; : , l _:_ ; ., "1,j ~ ' - - . - ) ' • . : , • ' ' ' ' • : - • 

~ - , ,- : l m, t: 0 :- e for ~ 
1 

1 :; ,,_ · : .:. _:. :; - · '. : .; _ . ; .. " ·. -1 -

:.~ ....... _: ...) !'~'!", J_ ~ ..... t1 J ...... t<· _ , _ 1_n ~ --: ._ ~ ~ _, 

0 ~ 1 vehicl e, h .)w0iver , i s us-ml ~y a: i;o, ~ , ~ : -~ ~ a 3 ~c. ~ :· .. .., ;)_ 

-..;~h:;r d eJir D.:J:e p:t ) ..J~:'~i.~:; ~u-::: 1.> .' "'.. :: .. J ; _= • · !~' ~,r :;. .. · ·~ 

there is a compromise. 

27. From a comparison of t he data on l ow viscosity varnishes 

from Plate land Tables III and v, it will be noted that 

durability varies inversely with resistance to moisture trans­

fer. At the higher viscosity it is difficult to correlate 

durabilities and moisture resistance. However, separate 
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comparisons of each varnish at each oil length with viscosity 

as the variable, shows durability usually to vary directl y 

with moisture resistance. For example , Plates 1 and 2 show 

that moisture resistance of 40 gallon linseed oil var nish 

is not s ignificantly affected by increase in viscosity, and 

Tables III and V. indicate that there is no great change in 

durability. At the other lengths of linseed oil there is 

an improvement both in moisture res i stance and durability . 

The conspicuous exception is the 15 gallon dehydrated castor 

oil varnish, where the more viscous product is much mor e 

permeable to moisture , and also much more durable. 

28. Plate 4 depi cts the moisture transfer of the a l kyds. 

In durability and moisture impedance they are inferior to 

the phenolics of comparable viscosity. The variations in 

mo i s : ur e r2.s i s tance amon;; t :: ~ -,:.. ·:y~~ is not r ~!' l~ ... =- , i_--. 

thei r : .. ., .J;J~~:::.~ .. ~1 d·~r1Jil-: · .. ! .. . 

29. Plate 5 repres e:its selec ted da t:3. f:-·) ::i t ::'3 :·i :-st f ·' l:' 

f i gures, The two varnish~s having t he hi gh~st ~~~~tur e i1-

pq~d~~e in each gr oup hav~ ~ ~~~ p:~ttq~ tog~~he r ~J ~~·~1~~ ~~! 

coLnpa rison . The l o -ver m·J t ..; +:. 1 tr~.: i mpeda~:~ o :~ t~:: i. .':/ ~ ... i > 

not abl e . 
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CONCLUSIONS 

a . In general, the varnishes of longer oil length 
are more durable. 

b. The varnishes of longer cook have both greater 
durability and hetter moisture impedance. 

c. There is no necessary relationship between re­
sistance to moisture transfer and general durability . 

d. The phenolic varnishes formulated with tung oil 
appear to be excellent under normal weathering but inferior 
to many of the commercial synthetic oils and to dehydrated 
castor under accelera ted ~eathering. The most suc~~ssful 
-..., :. .i.;-Jh u:1~ e r :-ior:nnl -i;.:; _ ... : > .... ~·~= "'f,~•;_'.: 1ad .; ·,f ·_:·. : ::- ... · ... , ,..,.~, 

' . ~ ... · . 

e. Th9 1. .~(/ ~ V -;t _·r.:. L J~i.•J..5 a~~:;1- -+- ... : 

'.:i.c;'1 v :.sc: D.3i '~:.,· 
0
~'.::).:J:~:: , - · t,; +::,- -, 

.... ..: 
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Varnish 

TABLE V 

ACCELERATED WEATHERING 

No Varnish formulation 

Hours to 
initi al 
crackin 

l 
2 
3 

4 
r;' 
,I 

6 

, 

--
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
2 ') 

21 

122 
23 

24 
25 
26 

fHENOLICS, LOW VISCOSITY ("B") 

15 gal . 
25 II 

40 II 

15 gal. 
" -~; II 

40 !I 

15 g3.l. 
25 ti 

40 11 

t ung 
If 

" 
dehy . 

t1 

" 

tr 

160 
160 
365 

castor 189 
" , no -~ , 
II ~5 5 

.., ,,I 

PHENOLICS, HIGH VISCOSITY ("H"2 
f' . 

25 ga l. Commer cia l on. #1 3 i 4 
25 It II II #2 270 
25 ti 11 11 #3 10~ 
25 II II II #4 18 
25 It II II #5 186 
25 II II II "#6 186 

15 gal. dehy. castor (H. V.) 1310 
25 II II II " 538 
40 II II II II 396 

15 g-:11. l i:1s ec~ 'H.V. ) :--s 
25 I I It II 1230 
40 11 It II 354 

ALKYDS, HIGH VISCOSITY_("H"l 

Dehy. Castor Alkyd 40% ph. 262 
II II II 50:% II 262 

Linseed 30% ph. 501 
ti 40% " 335 
II 50% II ;oo 
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Approximate 
Sequence of 
failure 

2 
2 
5 

3 
3 
5 

2 
') 

_L _____ J 

I 
I -

) 

4 
1 
3 
3 
3 

8 
7 
6 
, 

8 
5 

4 
4 

7 
5 
7 



Oil No. 

1 

2 

3 

4 

APPENDIX A 

IDENTIFICATION OF COMMERCIAL DRYING OILS 

Trade Name Manufacture!:, 

Roosenol #200 H. D. Roosen Co., Brooklyn, N.Y. 

Selected #200 Pittsburgh Plate Glass, 
Pittsburgh, Pa. 

Kellin Spencer Kellogg, Baltimore , Md. 

710 Oil (V-73) Nati on"ll L,11.d, New Yor1<, N. '-

G. F. Oil E . I. du P0.:1t de Nemours &: C, ., 
Wilml~~ton, Del~ware 
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