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The experiments described in this paper were firs t
proposed in a conversation between the writer and F . P .
Veitch of the Bureau of Chemistry and Soils, in June, 1926 .
I . F . Odell, Pine Institute of America Fellow at the Mello n
lastit•

	

-- - ial .	 ch, was planning similar test s
at about the sam :,~~-

	

as decided to join forces i n
a sin le undert

	

'.• =K . ' -lzber : has since taken Odell' s
xposur e

d-

One reason usually given '16y pal
turpentine to other thinners for house pai
that turpentine makes coatings more durable,

	

on
those softwoods in which the bands of summerwood are wide
23, 21) . Chemists are not as well agreed on the subjec t
(19, p .44), although most of them think that turpentin e

, has an advantage in the thinning of priming-coat paint fo r
resinous softwoods such as southern yellow pine . Painter s
and chemists alike base their opinions about the relativ e
value of thinners chiefly on theoretical considerations .

The following theories have been advanced ;

1 . The solvent theory maintains that turpentine
obtains deeper penetration of paint in resinous wood be -
cause it is a better solvent than petroleum distillates fo r
the resin supposed to interfere with penetration (23, 21 ,
19, p .44) . If the theory is sound, coal tar distillate s
should be still better paint thinners than turpentine an d
for that reason benzol or solvent naphtha is sometime s
recommended (10) . The theory, however, rests on certai n
misconceptions . The cavities in the summerwood of softwoods ,
over which paint fails soonest, are not "filled with resin .
On the contrary, paint liquids penetrate the summerwood o f
both resinous and nonresinous softwoods more readily than
the springwood, on which paint lasts longer (3, 13) . Henc e
poor adhesion of paint to summerwood is not due to insuf-
ficient penetration of paint liquids (4) . Further, the
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solvent action of turpentine on fresh paint has been said t o
promote adhesion between coats (16) but under normal con-
ditions of exposure paint never fails by separation betwee n
coats .

	

he dholvent theory, therefore, may be dismissed a s
,

±
i 'P ical .

2. The catalyst theory attributes to turpentine
some of the properties of metallic driers . Turpentine doe s
oxidize readily and is able to transfer some of its combined
oxygen to any linseed oil with which it may be subsequentl y
mixed (19 p .32, 11, 22) . Yet freshly distilled turpentin e
has no observable drying action on linseed oil . In it s
ordinary use as a paint thinner turpentine does not replac e
any of the metallic drier . It is therefore difficult t o
see why the alleged drying action of the turpentine shoul d
affect the durability of the paint .

3. The dispersion theory holds that turpentine -
thinned paints utilize their metallic driers to better ad -
vantage and dry more promptly and uniformly because metalli c
soaps remain more finely dispersed in linseed oil in th e
presence of turpentine than in the presence of minera l
spirits (25) . Since the amount of drier necessary in pain t
is not affected by the choice of thinner the verity of thi s
theory is doubtful ; the effect of turpentine on the disper-
sion of paint pigments may well prove more important, Tur-
pentine apparently causes the white pigments to flocculat e
more than -_p etroleum or coal tar distillates do (20), an d
the choice of thinner may therefore affect the structure o f
the aggregates of pigments in the paint coating . It is not
yet known what sort of pigment structure in coatings make s
for durability .

4. The residue theory assumes that the nonvolatil e
residue left behind when turpentine evaporates from thin films
adds to the durability of paint coatings (19 p,32, Li, 26) .
Objection to the theory has been made (19 p .32) because the
amount of residue left by freshly distilled turpentine i s
very small, so that only old, oxidized turpentine shoul d
prove materially better than mineral spirits . There is evi-
dence, however, that paint driers catalyze the oxidation of
turpentine and consequently that turpentine leaves mor e
residue in paint coatings than is commonly supposed . (26) .
To verify the theory fully it must be shown that the residu e
is a desirable ingredient in paint coatings .

1
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Few exposure tests of the effect of paint thinner s

on the durability of coatings have been reported . Undoubtedl y
many have been made but remain unpublished either becaus e
paint manufacturers conducted them for their own informatio n
or because of the common reluctance to publish results tha t
are considered negative . Exposure tests at North Dakot a
Agricultural College (14, 17, 18) made on white pine, a wood
with narrow bands of summerwood, failed to reveal any differ-
ences in durability that could be attributed to the kind o f
thinner . Tests by the American Paint and Varnish Manufac-
turers' Association (12) indicated equal durability on whit e
pine for paints thinned with gum spirits or with any o f
five wood turpentines . A former study at the Forest Product s
Laboratory on southern cypress, eastern hemlock, and south -
ern yellow pine (5) likewise showed no differences betwee n
thinners of widely different nature . None of these test s
permitted close comparisons, however, because they Were not
made on matched boards . Differences in density and ring
width between boards may have much more effect on the be-
havior of coatings over them than the kind of thinner i n
the paint . Another series of exposures made on matche d
boards (5) indicated that paint when thinned with turpen-
tine is slightly more durable on southern cypress than whe n
thinned with benzol .

Outline of the Test s

The tests reported here were made on longleaf pin e
(Pinuspalustris), which is a variety of southern yellow
pine that often has wide bands of summerwood, high density ,
and high resin content . The boards used averaged somewhat
higher in density than the general value for the specie s
(15) ; according to current theories any differences in dur-
ability of coatings caused by the nature of the paint thinne r
should be most marked on wood of this kind . The boards for
the test panels were matched ; that is, long boards were each
cut into 10 short pieces and these pieces were then buil t
into sets of 10 panels, each of which was coated with a pain t
thinned with one of the 10 thinners tested .

Tests were made with two paints, one a straight
white-lead paste paint and the other a lead-zinc inert pre-
pared paint . The 10 thinners included four turpentines ,
four mineral spirits, one painters + naphtha, and one coal
tar naphtha . All painting was three-coat work .
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s were made: out-of-doors at Madi;man, lP t, .,
Pittsburgh, Pa ., W - imgton ;= '. C .-j Ga nesv l3..e ,F * ' ;,. :
Fresno,- Calif . The, p€ls- werre : expiMed. in a pr dt ion'--
clined at 45° to t h& certioal,, . Facing- south . ' 2Wex ,_ r

L . =began . in the tall of 1927 and -were completed atl-]; .i .ions
except Pittsburgh by June, 1930 . Ins eetkons, us; ng. .r0hodee
that have been published elsewhere ( 6 ) , were made by the
writer at leastonce a year .

Details of the Test s

The four turpentines were steam-distilled and de-
structively distilled wood turpentine, and or:hinary gum- .
spirits, and gum- spirits turpentine purposely-oxidized i n
the laboratory . To prepare the oxidized turpentine a part
of the shipment of .gum=spirits turpentine was Warmed -by
placing the 5-gallon container in a bath of hot water an d
bubbling air into the: turpentine through a glass tube reach- _
ing. to the bottom of the container .

All of the thinners were examined at the Bureau -of
Chemistry and Soil-s ; U. S . Department of Ag'ricthture . The
results appear in Tab-.e 1 . The gum-spirits aid steam-dis-
tilled wood turpentines conform to specification 7b of the
Federal Specifications Board (7) and specification D1.3--26
of the American Society for Testing Materials (I) . The
destructively distilled wood turpentine conforms: to speci-
fication D236-27 of the A. S . T . M . (2) . The - oxidize d
turpentine falls outside-the limits of the specifications
for gum-spirits -turpentine .

The amounts of residue left when weighed samp.lp s
of the four n turpentines evaporated from tared Petri dishes
under arbitrarily chosen conditions-were determined at the
.ducts Laboratory as follows :

Turpentine

	

Per cent

Oxidized gum-spirits 5 . 9
Steam-distilled wood

	

_ 2 . 1
Destructively distilled wood 1 . 5
Ordinary gum-spirits 1 .3

When a sample of the gum-spirits turpentine _was redistilled, '
the fresh distillate left 0 .1 per cent residtie -an evaporation .
The figures are relative and .are approximate only, becaus e
the amount of residue varies with the conditions under which

R921

	

-5--



co
-

'd •r I
a) F-i
N •r 1
•ri Q
E1 O

4-1
0

a)
Fi

a 7

cd

U)

4-i
0

R921

G4 cd a) .

0 c 4 I . 0

+' 1 , H

I 150 o . . I +'o o o
I r1 l0 a I cd ' O O
I 150 Lc\ o cd to t11 ti O\I 150 r-i N- 0)

P
O
F-i

4-i
1

	

I

	

a) 0

	

+' I t I

	

.r-t 0 0 0
•r1 I r-I

	

tlldLfi
Fi I

	

I

	

cd .z L(1 o

	

r( I O I

	

60H r-1 N

	

a I >~ 1

	

a)
co I

	

0R I
4-1

	

pi

	

cd

	

.R9 99

	

99

	

99 9 . 0 0

Fi I cd 1

	

O I •r1 I

	

a) 0

	

•r1 1 H I

	

•ri 0 0 0

	

I O 1

	

+'150

	

O1

	

I 4-1 1

	

cd t o o

	

I 9r1 1

	

tor-1 e-i N

	

I cd I

	

!~
1 0 1

I

	

0

	

Ir E
0

} o `QO O
!

	

Lf1 r---Q)
I

	

▪ ►- r`
I

	

111 + '
cd

cd
+3 -p

cd
l11 +~

f

	

•

	

0 0
I

	

111 •r-•t o O
I

	

ri ON- O

+'
•

tit)

I

	

cd r-1 a) N
I

	

H•rt r0,o
I

	

tall o
rd

o a) o
•r1 r-t r-1 r i
41 cd r-1 rI

l •r1 •r1 •r- 4
U +'+3 +'
a) •r1 O Cn
• •r1 .4 . 1

co►•-1AA

- 6-

•~ I

0 0
61 ,

O
4-3

'T•rI 1

	

b0 0

cd •r+

	

L0 Lf1L50
~+" ¢ I

	

l50 r-I O\ •

O

90 99 90 9.

0

99

1

	

>w

. . . . . . . . . . . . . .

99 09 99 99 90 9 0

O

	

F-1

a) bO F i a)

•r1

	

O
P-4 r-I Ori •rt

	

•F'
H O+'
-P .C a)
co

	

a) U
r-i 0

Fi cd Fi
a) •ri H q)
a+'a) a

o ti
o H t.r.\

0

0 0 0
o0~- 0
NMr----
r-1 r-1 r-1

49 99 . . .9 9 9

0
O

• ' 0
r1



the evaporation takes place . On evaporation from paint coat-
ings in the presence; of linseed oil, paint driers, and pig-
ments the residues probably are greater (26) .

The four mineral spirits were products derived re-
spectively frrart •Penneylv :a, Mid~Oro ?

	

•, i lifornia, and
Dkexioan crude oil . With the exception o' , ie'

	

_h-

	

-
Mexican crude oil, they rrtet specificatkern 16 of the Federal
Specifioations 4oard (8), The minera] ;

	

i,rits from Mexican
crude oil contained enough sulphur to give a z.6sitive copper
strip test but it did not cause noticeable dil :t ;n of
the paints, both of which contained whine le4$

The varniA. makers' and painters'. r

	

.ha yr.
product from Mid-Continent crude oil . It has fta

	

-t a "e r
range in boiling point and a higher rate of et' ~ . tion than
the mineral spirits .

	

-

The. coal tar product was 160° s)o)vTe naphtha.

The Paints

The two paints represented common practice wit h
paste .paint and .with prepared oaint, respectively .

The-_per ,•e paint rah commezcial basic carbonat e
white lead,_eont .rning 92 per cent pigment and 8 per cent
linseed oil by weight . It• was reduced for applicatid .gs
follows 3

Paste white lead, lb . . :100

	

:
Raw linseed oil, gal . . : 1 . 5
Thinner, gal	 : 2 .0 :
Paint drier, gal	 :

	

.125 :

100

	

:

	

100

	

: 100
1 .5

	

:

	

3 .5

	

: 2 . 0
1 .5

	

:

	

.125

	

: 1 . 0
.125 :

	

.125

	

: .25

First , : -9d : Third coat : Third coat
coat

	

coat :at stations :

	

at
:

	

-

	

:

	

:

	

except :Gainesvill e
:Gainesville :

f
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The priming-coat reduction departs markedly fro m
the customary recommendation of 4 gallons of linseed oi l
and 2 gallons of thinner . The increased proportion of thin-
ner is thoroughly conventional, however, since the wood t o
be painted was longleaf pine, but the high content of pig-
ment is unusual . In the writer's opinion it had much to do
with the conspicuously better service given in these test s
by the paste paint . The second and third coat reductions
conform to customary practice . The special third-coat
reduction at Gainesville was designed to reduce discolora-
tion of white-lead paint by lichen and sooty mold. In that
respect it was at best only partly successful .

The prepared paint was ground at the Forest Product s
Laboratory . The pigment paste was reduced for third-coa t
application as is done in manufacturing prepared paint ex-
cept that the thinner was withheld so that the chosen thin-
ner could be incorporated later . To make third-coat paint
the required amount of the desired kind of thinner was
added. To make second-coat paint there was added 1 pin t
of thinner per gallon of third-coat paint . To make priming-
coat paint 3 pints of thinner were added per gallon of third -
coat paint . A prepared paint does not permit reduction t o
the heavily pigmented priming and second-coat paints possibl e
with paste paint/ In that respect the prepared paint was at
a distinct disadvantage in these experiments as compare d
with the paste paints,

The composition of the prepared paint, after
addition of the amount of thinner necessary for the thir d
coat, was ;

Pigment,

	

66 per cent by weight ,
composed of ;

Basic carbonate white lead 45 per sent by weight
Zino oxide, lead free

	

40. U

	

It

	

n
Silica

	

8 n

	

It

	

rr

	

n

Baryt e S

	

7 n

	

.r

	

n

	

ii

Vehicle,

	

34 per cent by weight ,
composed o2:

Raw linseed oil

	

90 per cent by weight
Liquid paint drier

	

5 n

	

It

	

It n

Thinner

	

5 rr

	

If

	

n

	

If
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;dist illtd wooc+s

	

-
am-distilled wood lurpentin' . . . r•

Gum-spirits turpentine
Oxidized gum-spirits turpentine :,

. Mineralspirits, Mid-Continent't-Ft
- N14t

	

from Mid-Continent crude
oral spirits, Pennsylvania oil

	

rtL • L '~ ~ =`' z+
1 1

tkivent naphtha from coal tar

	

• ;
T~n~al spirits, California oil

	

~-~- :
Mineral spirits, Mexican oil

	

L .,,1 . r ,

AlteTnatink : I} ;'tea

	

invA,with- the other thinners, ins-

	

`~~t F •

. o grouping them;'.-

	

iQ .end of the boards would

	

k . .-V1 i

have improved thiti'

	

t greatlga

The '414'as- pie:oe-s ,

	

p.0sing a
side 1?y side and. ' s1 d fi >

	

t

	

eX
back . ' The concea ea ' em . of the, '

	

=
Backs.; *ndn, and .

	

' df , w e c om

	

_
by two cotes of
About .11 pe cis

	

-_ti e p•$:

	

pr
In assembl

	

;;t .-

	

Ql . rro- €`

	

%p to turn•
out - was ma; ': :?

	

0a ' '4t 48 R:eN
t ribb.t ed at rank'

	

li i't h b sac
the' pith side of

	

ained boardsF•sus =
when these tests w

	

ar d. Witli . ome woods this short -
coming in the laycu={t uld have proved fatal to the object
of the test, but boac' :cf southern yellow pine do not develop
loose grain easily on th 'pith side unless subjected to mechan-
ical shock . Only three pieces, all from one board, develope d
loose grain so that the v

	

i.i.ty of the conclusions drawn
is not seriously impaired y. phis oversight .

The panels for ]f1tteburg'h were` designed differ -
-ently . Four 12-foot boards were each cut into 10 pieces
12 inches long . The 10 pia from each board made a set o f
'panels . Two sets, one foJ _O-ach paint, were exposed on th e
roof of the Mellon Institute . The other two sets were teste d
in an accelerated testing device the results of which are no t
included in this report . These panels were painted on backs ,
ends, and edges with two coats of aluminum paint .

Painting and Exposing the Panel s

All painting was done at the Forest Product s
Laboratory during August and September, 1927, and all ex-
posures were begun by November 14, 1927 . In the preparation ,
all knots were first sealed with 4 .5-pound cut orange shellac
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varnish to which had been added 4 per cent by weight of casto r
oil . This sealer prevented excellently the early flaking o f
coatings over knots, although even with its help such coat-
ings finally cracked characteristically . Pitch streaks wer e
not coated with the knot sealer . Painting was done indoors .
One week was allowed between coats for drying . The panels
were not exposed outdoors to sunlight between coatings . The
weight of paint applied to each panel was recorded .

The finished panels were exposed outdoors on test
fences, inclined at an angle of 45 0 from the vertical and
facing south . At Pittsburgh the panels were held in rack s
on the roof of the Mellon Institute .

Inspections

The writer recorded eight inspections at Madison ,
three each at Washington, Gainesville, and Pittsburgh, an d
two at Fresno . Independent inspections at Pittsburgh and
Gainesville were made by H . K . Salzberg. Exposures were
continued until the panels were rated "bad" in integrit y
of coating, that is, until much of the summerwood was lef t
bare . At some stations much of the snringwood coated wit h
prepared paint was also bare at the end of the test . The
writer followed his dynamic method of evaluating paint
service (6) . In addition, since the tests were on matche d
boards, he made static comparisons of the panels withi n
each set . Because of the 45° angle of exposure, the dens e
p ine lumber, the severity of the climate toward paint a t
some of the stations, and the high content of zinc oxide i n
the prepared paint, deterioration of the coatings, especiall y
those of the prepared paint, took place more rapidly than i s
desirable at stations that could be visited only once a year .

Results and Discussion

On the whole the differences in serviceableness o f
coatings attributable to the kind of thinner proved to be to o
small to have much immediate bearing upon painting practice .
Differences in the physical characteristics of boards and i n
the pigment composition of the paints affected the durabilit y
of the caat .4gs r,o

	

k1

	

•

	

taip'th' =

	

-- -Ye$ the _ -

	

t s wiW

	

tit' thAbAt.te do cA ain suggest e
Information for oh„ i

	

of. th,e, iet'-und naval stores indus -
tries . The trotds` -~rs; 1 ''d, : L hough mostly small in magnitud e 4 .



•

are distinct and unmistakable . Further research along th e
lines they indicate may well lead to significant i mprovement
in paints for wood and to more profitable utilization o f
turpentine . The study also contributes materially to th e
technic of making paint-exposure tests on wood . The result s
should therefore be considered primarily from the point o f
view of paint chemistry rather than that of wood paintin g
practice .

Table 2 summarizes the results of the experiments .
The subcolumns in Table 2 headed respectively "Durability ,
integrity" and "Durability, protection and integrity" ar e
the dynamic records of paint service (6) . The subcolumn
headed "Order of merit at end" is the static record mad e
when the panels were removed from the test by arranging the
panels within each set in the order of increasing amount o f
wood exposed by paint flaking, the panel showing least bar e
wood being assigned merit number 1 . When two or more panel s
were so nearly alike that distinction could not be draw n
between them they were given the same merit number .

Effect of Thinner on Spreading Rat e

The effect of the thinners on the spreading'rate o f
the paints paralleled closely their effect on paint consis-
tency. The consistency and spreading rate of white-lea d
paint were the same whether it was thinned with turpentine
or with mineral spirits. With the lead-and-zinc paint, how-
ever, the turpentines made mixtures less fluid than those of
the mineral spirits .

Number of
panels

Average amount o f
paint ap plied in
lb . per 100 sq .ft .

Probabl e
error of

the average

White lead paint
4 turpentines 20 7 .37 + 0 .0 7
4 mineral spirits 20 7 .44 + 0 .08

Lead and zinc paint
4 turpentines 20 5 .02 + 0 .06
4 mineral spirits 20 4 .76 + 0 .04

Observations of the effect of the thinners on th e
consistency of the paints led to the following conclusion s
(24) :

%
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"1. Less thinner of any kind is required b y
white lead than by an equal weight of whit e
lead-zinc oxide mixture .

"2. There appears to be no difference in the
thinning effect of the various solvents o n
white lead when linseed oil is present .

"3. There is a difference between the thinning
effect of turpentines on the one hand and othe r
thinners on the other hand upon a mixture of
white lead and zinc oxide in the presence of
linseed oil . Thinners other than turpentin e
have greater thinning effect, but the turpen-
tines produce better suspensions, that is, les s
t for the pigment to settle .

"4. Partly oxidized turpentine produces the
best suspension of white lead and zinc oxide
and appears to give the smoothest and mos t
continuous paint coating . Old gum spirit s
seems to be the best thinner for white lea d
and zinc oxide paints for outside use . "

Much heavier coatings were applied with the past e
paint than with the prepared paint because of the heavil y
pigmented reductions for priming and second coat paint that
paste paint made possible . Although the specific gravity of
white lead is only about 13 per cent higher than that of the
pigment in the prepared paint, over 50 per cent more whit e
J,,oad than prepared paint pigment was usually applied . In
I

	

acing the two paints for durability that fact must b e
e re d.

',r

	

r _

	

-



At Madison typical checking of white-lead paint
set in distinctly later on the panel for which oxidize d
turpentine was the paint thinner than it did on any othe r
panel in the set . On all the other panels of the set th e
checking began practically simultaneously . At the othe r
stations inspections were not made frequently enough t o
detect differences in the onset of paint checking .

Effect of Thinner on Durabilit y

With respect to the effect on the durability of th e
coating, one thinner stands out distinctly as the best eve n
though the actual amount of the difference was small . Thi s
thinner is the oxidized gum-spirits turpentine, which lef t
much more residue on evaporation than the other turpentines .
At Washington, Gainesville, and Fresno with the paste paint
they advantage in favor of oxidized turpentine was unmistakable .
The fact that the prepared paint failed more rapidly than th e
paste paint made detection of differences caused by thinners
more difficult for the prepared paint, but both the dynami c
and the static treatments of the inspection data indicat e
clearly that the oxidized turpentine was the best .

The three types of turpentine that were not delib-
erately oxidized differed only slightly in their effect o n
coating durability . These small differences may not be
significant, of course, but it is interesting to note tha t
the gum-spirits turpentine, which left the least residue on
evaporation, is also the one that seemed to contribute leas t
to the durability of the coatings, The behavior of th e
turpentines in these experiments therefore bears strong
evidence that the residue left permanently in paint coating s
for which turpentine is the thinner is the desirable ingre-
dient that tends to make the coatings last longer and tha t
the value of a turpentine in this respect is a matter of the
amount of residue it leaves '14VANna .



The coatings of prepared paint thinned With th e
,' . 'ur mineral spirits were practically identical in behavio r

Although differences were observed with the paste paint ,
0 they are not considered significant for reasons that ar e

pointed out in the next paragraph .

The three unoxidized turpentines as a group wer e
superior to the four mineral spirits as a group when corn
pared by static treatment of the data : Thus the average s

=;'

	

of the merit numbers are ;

l i

	

Unoxidized turpentines

	

5 .3

	

4 . 7
Mineral spirits

	

5 .8

	

7 . 2

When the comparison is made on the basis of the dynami c
treatment the average figures for durability are :

Paste paint

	

:

	

Prepared paint

,

	

:Integrity :Integrity : Integrity : Integrit y
: • .

	

: only

	

:and pro- : only

	

: and pro-

	

: tection :

	

: tection

Unoxidized

	

•
turpentines	 :

	

22 .4 :

	

20 .2 :

	

15 .8 :

	

15 . 8
Mineral spirits . . :

	

23 .8 :

	

17 .8 :

	

16,8 :

	

16 . 8

The shorter average durability in integrity for the paint s
thinned with turpentine may be traced back to four board s
whose physical characteristics varied in passing from the end
at which the three pieces for the unoxidized turpentines wer e
cut to the end at which the pieces for other thinners wer e
taken. One of these boards, in the set of panels with mixe d
paint at Fresno, developed loose grain on the three piece s
in the three panels for the turpentines, which were all turne d
pith side out . Loose grain always causes very early failur e
of paint containing much zinc oxide . There was no loos e
grain on any other niece in these experiments . One of the
other three variable boards was in each of the sets of panel s
at Madison and one in the set with paste paint at Gainesville .
All three were markedly flat grained at the turpentine end
of the set and more nearly edge grained at the other end .
On all three of these boards the two mineral-spirits paint s
for which the pieces were out closer to the turpentine en d
compared unfavorably with the two mineral-spirits paints for

R921

	

-21 -



which the pi€ce,s were cut from the opposite Ind of the boards .
The corariso'vs- drawn between the three turpentines, however ,
can not' be at1tibuted to the variations in these boards .
Taking these facts eYd the static ratings. into consideration
the wriiter „ be .ie'Tes that the turpentines proved superior t o
the mine : . s trits in_proportion to the amount of residu e
they left perrfari n . ] ' l.n the coatings, and that the four
mineral sp'irit.s di.'not- differ significantly from one
another .

The results. obtained .with solvent naphtha,_ _ar* ~r ;ry
similar to those with mineral spirits . No s4g' : :i-ey ' f'b.•'. '
solvent naphtha -weld thine:tal spirits -}s evi l4ns_ed.:

From the standpoint of durabi-3 it,y, NI'V i h make-r d ,
and painters ! naphtha, which is by far the' mold 'idljr
volatile of the thinners studied, proved disti6etrl._ter
than any thinner except oxidized ti .rpe•nt ine:. T h'e- olpt*m u g
theory is advanced in explanation of this finding : Iri e a t
ings of paints containing granular pigments . ; he pigment ,

	

id
to concentrate at the bottom of the pant Wm ' that

i' .

the side of the film nearest the supporting" surf . ;i ,
the_ . exposed surface of the film the concentration of p'ir,
is lot (fig . 2 in reference 13) . In other words the pi,,o ~ ~

tend to settle in the fresh paint coating much as they 's(s
in the can of paint when it is not stirred, although thy'!
force under which the settling takes place in the freA.
paint' film probably is ndt giravity . Rapid evaporati0n Of
the paint thinner would therefore tend to decree e
amount of settling in the fresh paint film before tile :'oi !L .

hardened , enough to prevent further movement . .

Qo.mpar:ison of Dynamic and Static Reez2zd -

I-n comparing results by the 'dynamic and by th e
static treatment=s of the inspection data it should be re- -
membered that the . two treatments are. fundamentally di gs rent.; '
The- dynamic . .txe`atment aims to express the age of the c, .,5 tine
when it begihs ;tr) _flake generally from the summerwo _

	

t o
permit the wood to. weather . The static treatment '

	

1}y ' -
arranges the panels in the order of the amount of w!c . area
left bare by flaking- . of the coating at some arbitrarily;
chosen time . The dliiiamic treatment is of more practical
significance because - i.t tells when thee-:coating•• requires re-
newaL. of repainting„ ,The. static treatment is more c .onv ~
Tent to the inspect ar and _has been used practically- '•e;
clusively by previous workers . Within a series of

	

-
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•

•

contemporaneous tests the static order of merit is not alway s
the same at succeeding . inspections . In the writer's opinion
the static treatment is of very doubtful value at best unles s
the comparisons are confined to matched pieces of wood painte d
with the same type of paint, aS was done in these tests . Even
then no closer parallel between results by the two treatment s
is to be expected than was found .

APossible New Use for Turpentin e

The results of these experiments suggest that tur-
pentine has not yet found its most valuable use in hous e
paints because it may be capable of conversion into a produc t
whose presence permanently in the paint coating may giv e
greater durability . Merely as a volatile thinner for con- -
trolling the consistency of paint, turpentine meeting curren t
(1931) specifications faces keen competition from essentiall y
cheaper liquids to which it is not greatly superior . Sinc e
the comparatively small amount of turpentine product left in
a paint coating when partly oxidized turpentine evaporate s
increases the durability observably, it seems likely tha t
larger amounts of the turpentine product may prove markedl y
beneficial . Research into the possibility of manufacturin g
from turpentine a product that would be uniquely serviceabl e
in making paint should therefore be profitable to both th e
naval stores and the paint industries .

Conclusions

1. Exterior exposure tests at five stations made
with two types of house paint on longleaf pine, a dense and
resinous softwood, show that variations in serviceableness o f
coatings caused by the nature of the volatile liquid wit h
which the paint is thinned are much less important than suc h
factors as the pigment composition of the paint or the physica l
character of the wood painted .

2. Turpentine tends to make paint coatings mor e
durable in proportion to the amount of residue it leave s
permanently in the coating. When gum-spirits turpentine was .
oxidized by warming it and passing air through it and the n
used as the paint thinner the durability was definitel y
improved .
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:34: As far as their effect on durability of coatings
is concerned`
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