SHERWIN WILLIAMS COMPANY.

SUPPLEMENTARY

THCENICAL OPBRATICNS

HEPORT
November 1946 ~ February 1947.
Presented May, 1947.
N V=
N~ \\.z\\

N 25402



Series No. 54.

SUPPLEMENTARY TECHNICAL OPERATIONS REPORT NOV. 1946 ~ FEB. 1847.

INDEX

Pege Ibem No. Title

1 C.12 Viscosity Control

8 G.13 CGelluloss Surfaces & Stoppers.

6 C.20 Nitrogellulose Aircraft Finishes.
1 .5 Permanent Red 2.B.

13 ) i.8 Ccromat

14 1:.15 Maxoon Leke
16 0.17 Bffect of Stearamide on Chrome Green
17 .18 Fara Reds ’
18 .81 Hansa Yellows

19 I .85 Axo Orenge, C.R611.
24 P.3 Stonhard ;
28 .40 Mire Retardent Points
a2 P.54 Tinting Colours
33 »,81 Polykem
28 »,88 super Synthetiec Pompeian
41 ». Pinishes for Prefabricated Houses.
43 B White Lead Paints.

48 3.103 Rallway OGoach & Engine Finishaes.
&7 2,108 Label Varpish & Waterproofer

43 ) »,117 Kemplastite

B3, ».120 “fyolve Star"” a&lkyd Enemel

83 P.121 Dymayd Stoving Enamel

68 2.122 Joiocured Stenecilling Peints in

Solid Form foxr Warshouse Uss..

59 T.3. Wex Polish

80 .30 Anti Skinning Agents.
61 7.3L Rubbing Compounds

62 T.52 Penta-erythritol Reaizms.

. Acknowliszdgment ie due o tho following, under whese
gupervision the abo7e-mertioned investigebions have been mede -

Mr. ¥.H. Stitson Vearnigh and Development Ssction -
¥r. R.C. Somerville Paint Gontrol Seation

¥r. F.K. Berracleugh =~ Dry Colcur Section

Mr». S.B. Francis Celluloze Section.

{Ssd) H. 4. NEWKEANM

MANAGER ~
Techuical Operations.

R A =




(1)

Series No.54.

VISCOSITY CONTROL {¢.12.)
by
J. RICKiAN.

Viscosity lieasurements Using the
Brookfield Viscosimetver.

The Brookfield Synehm:lectric Viscosimoter is an
slectrically driven fnstrument whic: measures viscosity in terms of
the dreg produced <n & spindlé rovs:ed in the material under test.

The spindle is driven by & synchronous motor, the dial
of the instrument also revolves end is driven directly from the moter,
whereas the drive to the spindle is {remsmitted through a spirsl
spring. The poring abeorbs the dres produced on the spindle by the
meteriel under test. The dietence by which tha spindle lags
behind the &1zl is commniocated to : pointer whien indicates thie
dlstance on the dlal. Dial readin;.: can be converted to vigeoaity
measurements in sbsolute uniia.

Thne dial may be mitatel at four different sveads,
apsed changre belng mace whilst $the rotor ie ruynuing.

Thore are pever:  aterchangasble spindles of diffevent
sizes, o 2ovey the meesurermmt of ¥iacoaities fror = 80,300 poiges.

Qi

The viscosidior of 31gbt maboriales wars moasured <%
{e) Goydnur Brohla fuoss
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Series No.S4

VISCOSITY CCNIROL {C.12)
{Continued }

Over this viscosity range results by the two methods
show close slmilarity. where there is disparity the Bubble Tube Msthod
is more probably at fault beceuse

(1) when the rate of rise of the bubble in the materiasl
under test doss not exactly coincide with that of
one of the standards, the reported figure can only
be an approximation.

{2) Variation in di=rater of the empty compariaon tubes
causes 8rror.

Determination of effect of varying the motor espeed using the No.l Spindle.

Materiesle uged :-
Iubricating 011, Glycs:-ine nnd Stend 011 (89).

These materisls gave reedings at two or more motor epeeds.

H f
Resding i Resding

BRI ERLAL R.P.. | Reading | converted to| converted to
20 r.p.m. poises.
Iubricating 011 2 i 160 1.6
4 32 180 1.6
10 80. 180 1.8
20 160 = 1.6
Giycerine 4 e 560 5.6
1 10 287 o7& 5.7
| ; , .
Stend 011  (&9) i 4 | s¢ . 270 R
P10, 132 ¢ 288 Coem
: : 2.7

20 | & -

Coneinalon:

“hen in eny material twe o more motor apesds give satisfoodc -
res@inge wibthons shenging the spindla, it is imuateriel which epeed 18 used =8
o viceosity Tigures csleulmted from the readinpg ara virtuelly identical.

Yiscocibty of Tugture Paintb. 4.L.1891.

s

Szindlis Ho.8. Temperaiusra <O F

§ _ X¥otor Speed 1st roeding |  20d veeding |

4 T.p.R. 2358 ‘ p2] l
i £ r.p.m,. 122 | 320 |
i 1
Fian vesding at 4 T.p.m. = 254 = 1170 poiges.

cot
FTOosLE SRR



(s)

- Series No.54.
VISCOSITY CONTROL {C.12)
{Continued)
Viscosity of Lino adhesive B,4950,
" Spindle No.5 lst reading 400

Tempt. 850 », 3nd resding 400
R.P ouo 10 : .

£ 3280 polses

Viscosity of Pigmented Emulsion Pasto Clesner (Formulation now different).

This material did rot appeer to be homogeneous and thore
was & tendency for liguid to separate after stirring. Succesaive
reedings showad lack of agreesment. Sometimes the pointer would Temain
steady for soveral revolutions apd then rapidly jump to a new rosition.
Normally the pointer reaches the stable position without any jerkiness.

The following reedings wsre obtained using spindle No.6
at 4 r.p.m. at room temperature (60° F,}) :~

le2, 176, 154, 180, 176, 178 and 130
Mean of lst, 2nd, 4th, Gth amd 6th resdings
= 178 © €90 polases

Preparation of Stend Oil.

4 gallons of (2) 1n a 5-gallon pot was brought to
560° F. and held for seversl hours. Fericdic viscosity determinations
were made immersing the Brookfield Visgcosimetsr in the hot oil. )
After each determination a small semple of oil was withdrawn and the
viscosity determined by the Bubble Tubs method.

The resdings from the Brookfield were obtsined ueing
No.l Spindle at 20 r.pai.. This covers the lowsst viscosity range
vig. 0.5 p. - 5 p. Readings below 0.0 p sre gtated to be unreliabls.
311 the reedings were below thie limit, and therefore unreliable.

The f£inal viecosity of this stend oil at 25° C. by Bubble
fubo was 12.9 p. A 87 p. atand oil {the stoutest availsble) wan heated
to 560° F. end its viscomity messured by the Brookfield., The viscosity
was 0.17 p.. again well below tho accuracy liwmit of the mechine.

contd.
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- {s) Series No.54.

VISCOSITY CONTROL €181
{Continusd)
Tire Temperature Brookfield Brookfie: & Bubble Tube
Remaing Poises @ 26°%¢. ;
& pase 560° ¥, 2.0 G.1 2.6
£.40 . 580° ¥, 2.0 0.1 5.0
5.0 560° ¥ 2.26 0.11 6.3
2.0 0 568° 7. 2.25 0.11 8.8
4.0 7 - 560° F. 2.5 ) 0.12 10.8
4.30 ¢ : 560° ¥. 3.6 0.12 is.9
- _ 5600 ¥, 3.6 0.17 87.0

When the Brookfield Viecosimeter haec. been imnersed in
tend QU1 .7 560° P. the adhering film of Stand 0il present on removal
of the inu- > zieat set practically immedliately and wes most diffioult to
re;ove. T'wr spindle and calibration sleeve ware giver a rough cleaning
gfter eack limacgion. At the end of the experiment “he baked film on
thege and ‘o glde arms was extremaly hard and could rct be remecved with

peint remcv . The £ilm was eventually softened Dy >efluxing with moesk iy

chicride fo> »ight hours.

Ceselusion. _ .
The instrument ig unsuitable for us~ in boit atznd oll
gatpishk Legr ¥ hysause

3 of ths %trouble with baked filpe described uwbovs.

23 the low vigoosity of hodled materiam’e gt the temperseiun
of cook is usually below the renge «f the lnstrument.

Priperatic: «F alkyd (S.A.5142)

RM.731 50¢  gmy.
{388) 250 L
{350) 455 %
{258) 153 »

The 731, (368} end {550) were Leates o 500° ¥. and he -
=iyon the experiment was brougbt $0 en exd by an elestricisy .ut
. works cooking time Ls T hours bub zvon in the limlsed time

e
S
gy 20
25N
o

oo
MoQ

“esnto .

FOSLE

Y
rh
13
! |:,



- {5)
YISCOSITY CONTROL {c.22)

‘contimmd i

Series No.54

the alkyd ‘a3 over bodied. . Periodic viscosity meusurements were
wele at ttu gooking temperature using the Brockfield viscosimetar with
Spindle Nc.l ab 20 P.pem.. All reedings except the finsl ome (when
the alkyd 'ras over-bodied) were below the accurate renge of the
instrument. Heverthelesa, whan viascosities were plotted against time
& smooth cunve was obtaimmed.

Brookfield ‘ Reading‘

Time Reading ) | Canverted

a% 500° ¥. to polsces.
1 e, 10 mina. 4.20 o o2
L. 88 v 5.0 0.286
ilw, 45 = 6.0 0.30
2 hre. B0 = 9.75 0.42
2hre.dd " 15.0 0.76

After immersion in the alkyd at 500° F. the adherent film o

1imid on ite instrument set herd immodiately and war wost &2€fisult o
PENOVS o te spindle end celidbraiion shield werse roughly cleaned gftor
13 first irexsion. They werse not clesned sgain ursil after *he
Huind dmassrior. by which $ime a thick £1lm hed besn {3vosited. Most o
this wag Tmeved prior to the fourth immearsion. The Pourxth and £ifsh
rasxdings ire teken without sn intermediate clemniag.  4fter tha £19ih
reacing the 2a3ilbration seleeve had a hard legyer of alk 7 waleh wepn only
renovad wii1 great difficulty after staending im {458) c¢vernight. Alxyd

had outlt ip on the spindle, and on the rim had a thi-mess of shout i/2
Wt

This dopus .t wag mogt difficult %o remove even after wtanding overnighu
iwnersed i sslvemd.

Corelusies::.
‘Ths Brookfield Viscosimeter provides a va:dd and accurate

xsthod o catermining the viscosity of varnishes, ste:é cile, lubricatir-

cile, textirs paint and lino adhesive in absoluts nalie. Other matorie »

for which 1. gouald be used include Brunswick Blacks, .romatic Peirolsan
raczidues 1 palnte over a wide rangs of viacosi¥ies. For normal
vazpishes “'13 iastruwent 1s less squveniant than the uhbis Tude es a
"ok great-w Tolums of liguid, namely, $00 ¢.cs. mast te Hrought te
asendard te.orerature.

“on instrument 1s not suiteblo for contro Jimz varaish sonkg
ZHe. DRy 1e

i} The instrument laciks acsuracy &% vilicoe ties ‘c«:ﬂ.cngi; b2
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(8) Series No. 54,

VISCOSITY CONTROL {(¢.12.)
{Continued)
iar The materiel under test repidly bakes

haed on the immerssd paxrts 3f the instiumsns

The instrument ie suf’isten -1y robuat for zereful uae

in the lab =y but ig too deliostr for ise on Hhs works.

CILLULOSE SURFACES AND STGIPERS {c.153.)
by
®._P. KEMP,

An vt was deslrad to relesse foxr H.5. Eneamals supplisa of
Suilozolve, % prasent fully used in our primer aurfacers, altternavive
tormmlise ne’ sequirdog cellosolve were tested. ‘he clesses comperad wers

4] Stundard 4G.44, 45, 48, based on Shelleo «nd Blown
Caxtoyr O11.

#7ingeso” Type, similsr to 4G.117 Stopper, tvased on
zkacite 100 Pale end Tresated Linsesd 0Oil.

iny 1% . 1381 type based on Ester and Damar emd D.3.P. + (astex
1% with some Selenium~treated Tung 011,

Trypes {B) end (D} were discarded as bsing eonuiderabiy rpcoxss
e»? fcv adheston, but Type (C) was verv promising. VWhen Sastod

i 1 glightly ordi ttle, end sc apoxtras 8% of T.L.Q, s
,ured material wag, L.cr'*ver -vetter under suemsl, being

2+ -4 weelks egeing, rovever, btoin the analbersd aud

e te0 brittle, and it was found &lter extendad reate
&% of ,,L Ge wag Tecdred fo give saiisfuctory

ng, but thiz made %he materiszl too soft for savisfactory
Y appli.ed. To ovareoome this difficulty further

o combirne the gl horvéiess and ediosion with satisfaetor

NITROGELIVLOCE ATRCRAFT FInIzHES. {C.20.}

3eowy experimental work hes beer done $c detarmino the ceuse
“ob and coagulaticn wrhich has been soourring with DL.T.o %64

sing meleic i’ryp@ eesins in place of the Lackacite 100 Pr.-

contc .
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Serieg No.B4.

WITRCCELIULGSE ATBCRAFP FINISHES .20,
{Gontinued)

-

Camoutliepe Flnishes on azoing. This troubls ka3 Bassn oxperiencad
thyougnout th: renge.

I3 was thought shat it was probably 3euizd by the action
of lsciic acid, formed by the hydrolysis of the Yhri astate in the
goiveny hese, oR reactivo pigments in the fimishoes. #hite was the
woat eaveraly effeeted. Ehis is wede on Zine 0xids end it is known
that taln figuent is prone o cocgulation if the 1H 7t us of the
apddum Lo o0 low, &8 1% would be in this ceae 47 Lictie acid were
boing Litervabod, Anobhor nizment whioh migh® raag: #ita the lectic
acid gaf vidah le comuen to the whole renge La Zine siearate.

Saveral geries of experimental mixingzs “jore made to dotermins

whether wu> theory as to tho ceuse of the ftroubls was correct. Cne

#wi{lonity was thet the cvagulation taekes sevaerzl ionths to
devale: ci1d it was necossaery for us to obtain, apaxiy resultas. Yo
tharefore Sricd a number of methods to accelerats the reaction.  These
included the incorporation ¢f various guantitles c¢f lactie ecid, the
addition ¢ large quantities of ethyl lactate and iu o1 case the
addition ¢? water to aspeed the hydrelyals of the ehivl lasstate in the
salvens bese,

Four geries wers rade, eech on a difllermi pigment.

Zine Oxids
Leed Chromste

Zipe Stearate
Titanium Oxide.

1 g by

The titanium oxide series wes introdiiced 3z a camirol
hecunsa this ie an inert sabstance and would conizm ~hethexr the pigments
wsre taking emy pert in the reactiom. ’

Tabulated on the following psgas are ths Jetails of the
Mnighse sal %hs observations medas.

contd.,
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Series No.l i

IROCELLUIOSE ATRORAFT FINISHES (G.20.)

T (Comtimed)

Pigmented with Zins Oxide.

Initial
Cbgervation

night

1 waek

1 mwonth

3 moniis

Standaré { 4% (458 )
Solvent Base-

0.K.

va'c

0.K. O.k .

0.X.

" 4. Contains 20% {453)

0.K.

0.K.

0.K.

Coeguls’ icn
commenciig;

e

LB, 30% (488 and % Lechic

Agld

Tmmedsi ste
Cosgulation

2. 2Cw (455 - 31;"5-.31 Sxeber

0.K.

C.K.

OCK'
signs

Yion

8light
coagule-

5% - 3 lastie

Immediate

1. 30 {488 e
1314 Cosguiaticn =
P, LT Lemetic Asid Immediate
Coagulation =

ant et Gt v ChTer ST R LM s W Y € 4L St

N \-I‘..‘, Imedis Aoin 0.K. 2.XK. Gode 0.%. (6192

. 0.8% LmeSie Acie 0.K. 0.K, DR 0.K. 0.k

", 0.0M% Tactisz soid 0.X. 0.K. 0.X. 0.K. 0.E.
erid

——
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Series No.b54
NITROCELIDLOSE AIRCRAFF FINISHES {c.80.)
{Continued)
Series II  pionented with Lesd Chromste
Initial | Overnighs| 1
Obama'sion; week 1 momth 8 mont:s

{
Standard { 4% (455) ) i
Solvant Basa. o.x‘ f O"K. O.K. OOKO . K.

% ———
A, Qontains 20% {455) 0.K. 0.K. 0.K. 0.K. 0.K.

t

{
iB. R0% {455) snd 6% Lactic 0.K. f Shows
Acid { Coagu-
i does not |
i ~ ] '
g‘;' a% {455}_\_ a‘;’; iﬁ tex 0.K. f QK. 0.K. V.M v.s:sigﬁ
H signa el zue
{ ecepgpla~  ocoagsul: tic
: tion o
[ B, 1% Zsctic acid 0.X, { Shows
H | coagu-
; i lation.
: ¢ Slght
tack. :
F. 9% iactic scid G.K. | 0.K. i 0.K. 0.K. 9. K.
"G, 0.00% Leatic acid 0.K. 0.E. | OK. 0.  O.K
: ., 0,001% Imctic Aeid ' 0.K. 0.K. 0.X. 0.K. QK.

ok,
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HITRUCELIVLOSE ATRORAVT FInisHES

Serisa 11l

Continued)

Piguwmted with Zinc Stearats.

Seriss No.54.

Initisl

Chservaticn

Overnight

1 waek

1 month

stapdard { 4% (466) )
Zolvent Base 0.K. O:K. 0.X. 0.K. O,
-

A, Sontalns 20k {455] 0.K. 0.X. 0.X. 0.K. 0.7. !
1

, . , i

5. 20% (455) 2md B% Iactie Coagulation,
aeid apperent
dissolution

of pigment. :

Does not

o206 {498} B 50a wahee 0.K. 0.K. Oails 7.8ighs
- zlgns oF N

;  coagulabicn R

. 20j {438) .~ 4% Leo¥iz 0.K. Uecagaletion
Acid ‘ Hon-drying
i3 Lestic Acid 0.K, 0.K. 0. | 2:K-

OGK'

G.E.

0.K.

(. %,

0:X.

Qoi» 1
i
1
‘
SO {
) {
[0 S
i
£
€
2
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RITROCELIVIOSE AIRCAAFT FINISHES

Continued }

Seviss 1¥. Pignented with Titanium Oxide.

Series No.54.

(G .30.)

"Initial
Observation

Overnight

1 woek"

1 month i £ mox

Stenfard { 4% {455) }
Solvent Base

0.K.

OOK.

0.K. 0.K.

0.7

5
Lee

Contains 203 |465)

0.K.

0.K.

0.K. 0.K.

B.

20% {455) end 3% Lectio
Acid

OOKQ

0.K.

0.K. 0.K.

G- 200 1458) 4 Sligraguater 0.K. 0.K. 0K, 0.K. 0.
D, &0 1385} + Bi5 Lactic '

: Acid 0.K. Q.X. CoKo o 0.X. z
®. i Lostle Asid 0.K. 0.%. C.K. 0.K. |

; -
F.  0.0% lasslo i3id 0.K. 0.X. CX. 0.E. |

i !

T, 0.0% lactie foid 0.K. O.K. Lok, 0.K. |

|

: ~— e e

!

TR 30 At I . . Dt S

C.i03Y Lackia scid

G.X-

LEN G.E

o
-

LEME

h
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i

T
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Series No.%4.
KRITROCELIULOSE AIRCRAMT rINISHES
{Continued)

In the control series on Titanium no coagulstion has
eccurred, whereas 1t hes developed in some cases in sl the other serlies.
Lactic Acid in any appreciable quantity will ghow almost” immediate
coaguletion, the concentraetion necessary to effect this reaction varying
somowhat with the pigment in the finish.

In the case of the Zinc Oxide Series, ccesulation has
comnonced in the finish conteining 20% of Ethyl lsctate, end it has been
shown that watser in the finish will accelerate “he ;wcess. Thore has as
yet been no change in any of the fintshes wade on the stendard solvent bazs
which contalas 4» ol Ethyl Lactate.

The result ot these tests thereforc confirm our essumption
&8 to the csuse of the iroudble, that is, it is due to the reasction of
the pigments with lactic acid formed by the hydrolysis of ethyl lectate.
Normelly, in the finishes oi the standard solvent base the concentration ¢f
lactic aoid takes some months to become high enough to have any effect.

Consequently, we are altering the formulae of gll our
Cemouflage Colcurs to IID.754 leaving out the ethyl laciate.

PERMANRT RED _ 2.B. (0.5.)
by
R. HELTON.

.2095 1s the barium tonexr and C.3025 the calclum Soner
of Pormanert Red 8.5, In each case mannfacture falls into two sections
(1) the produstion of Permanent Red 2.B. sodium sal$ by ccupling diazotismed
-gmipc -~ 4 - chlox -~ tolueme - § sulphonic ssid, and {28) forming the
alkelins earti wetel salt. However the dys is produced under somewhes
difderent conditiona for C.2995 end €.3028 snd leking of these dyes is
carried ovt under different conditions. Analysis of the quslity of the
fectory C.308¢ ig mmuch more uriform than thet of G.29%5. The preseat work
was undeorteken to f£ind out vhether the sedium salt o Permanent Red 2.B.
¥ill give & barium salt equal to C.2990 stendard.

48 o preliminary experimsat C.3028 was prepared in the
leberstory with the celcium chloride in the formmla replaced by en aqui-
melseunler quantity of barium chloride. This product was mich deeper and
Fesker then €.£998.

Ir <he second experiment ths sodium sal¢ vas prepsred -
a2 in C.3028 tut the laking was carried cuv as in €.23995. Here ths self-~
coloxr was mueh brighter and somswhat psisr than stenderd C.2995; the
undertone chesked wall axth standerd but the taoner was 10-20% weaker than
8.2995.

LT sME
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Series Ho.&.‘

PERMARENY “RED _8.B. (0.5.)

{Continued )

Yaviations of pH of dye suspension before leking nave
:_mcvn that the barimm salt will not form if the pH veluwe is 5.0 or iese -
{¢.%: caleium lgks wiich will not form i{f the pH value is pH 5.5 or more) .

Work is continuing.

CROMAY {D.8.)

by
H. WEEB.
Prasent production of Crcmst ie on zasein/eoda agh binder,
although it .3 Jmowmn that e casein/lime bound water-distemper produces a
batisr, nardor 21llm which ecan be recoabed. However, casein/lime distemgars

have poorer ‘ianersing properties and tend to froth moro than thoss based
on 30da as:., :

A resent publication by Technical Frodmcie, Ltd. recomuends
the vse of T:spcl X ae a dispersing agent for aqueous suspensions, parsicplar:

useful in 1vw3encs of bard weter. Casein/lims distempers were therefore
mgde up as foliews ;-

srmodified to act as conbzol.
(0% sontaining 1% Teonol onr tokel welght of digstemper.
%1 conbaining 2% Teepol on %otsal welght of disgtsapar.

They were then Ai:cperzsd in wsber &ith tiwe rasvits aet 3,
fn ths folan@ing table. o

T P RT3 G VS € e

! Gontrol g 1% Teonol X 5% Teopal .
H !
L ; s
¢ s )
5 Standard : Mot nobiceanly La 1% Toey ok .
; Aifferant from
i coniroel A
i o - {—mo - - —— -y .
Faix i Fqual to Ceonmbrol Equelés Coww:
! o TR e i
Pronouassd | sbous ogral to Siightly 1399
; eontrel i than ccabuol.
: o i ncm < o
S & o i e i .
Bad ; awount sbout tae ssme as Stand e
tut rether =ore remwdily dsgerrasd
! :
! T

TLSME

=
N
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Series No.5%.
CROMAT {(p.8.)

(Conta.)

Goaelusaion: -
Whilst Tespol X has a alightly beneficial effect on
oeaoin/line distempers, espeoislly in relation to setiling it will not
bring them up to the standerd of onur nomsl prodnet.

s e 2

Sodiuwm pyrophosphate has also been recommended as &
dispereirg agen% in the cass of inorzanic solid/sgueovs dispersioms, in
quantities of evout 0.0l Molur purcent. (this 1a equivalent to about
1 oz. ou & S-owt. bateh of Cromat). A laboratory bateh of a green
Cromat wse made up im which about Q.01 Molar % of sodium pyrophosphate
wead lneoxpcrated. This was dispersed in weter and compared with a
ssmple of corrasponding mun-of-plant materfisl. ' Thiz perticuler colour
was used bagauss of the difficulty of watting the greem which tends to
fioat on tiio water. The treated batoh wet at about the same rate as
the untreatad bhatoh end settled to about the senie oxtent overnight.

The sabsequent digpersion of the settled Cromat did
not appoer (o b2 gesier in the case of the treated bateh and %o advantage
of brughing or in the Aried film was apparent.

Conclusion: Sedium pyrophosphate does not appear %o
iaprove L gquality of Cromat in any way.

MAROON LsKB (D.15.
by
C. M. WERB.

Tarious maroon pisments havo boen ¢n exposurs in
Praxcelis ‘cxmilae for the past 1 yr. ¢ momdhe, and Hius Tollowirg is s
puzstery 5. %he vesults to dete. {Expoeure Referrenco PY.1638 4 & B.).
6t the watlo those rasults confimm prsvions expeorisnca, although the
poorer resilts cbtained with C.1465 cauege somo spprehsmsion regerding
tha durability of deep shadesz in which this prsdominates. This is
gompwbae® »llayed by the improvement ehown 4in the bleonds, and by the
oonsideraslon that the above matariele were basad ontirely on Ester
Gun ipstazd of the Ester-Damar blend now in uee.

Routine teats or cuawent marufsciure should provide
funther L:formstica in 8-12 montha, snd further tests are in hard uaing
& proporiion 07 elkyd resin.

contd .
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Series No.54.

tanogure Tests on Maroon Fnamels. {D.i8)

266/271/1.

There are no signs of breskdow in the finish.
kapld daterioration of the gloss and polish occurred bdut
stherwise this exposure {sfairly good. The coOlour became
¢irty alfter about six months and there were slicht signs
ef chalking.

206/254, 3.

The colour of this finigh is still quite good.
Glzea and polish are feir snd slight chalking and pitting
bave ecourred, On the whole this is quite sstisfactory.

£.31852
The colour of this ig 8till guite good. Sloass
sal polighing are fair. Tho f£inish is chelking =nd pitiing
sad chocking is Just cormencing.

This blued up fFaixly mapidly. The gless is falr
eaé poliching poor. The finish hag chalked very slightly.

Tae colour is now slizhbliy dinme. (loszs and polishing
tave pradually deteriorated. The finish bas shalked bedly
&3 cha*king whioch #ms ve"y dlicht is now vegimning ¥o snread
» ths panel.

1w )
X.E438 & pha. )
‘"o colour of this is atill guite geod. Gloss aad
$oligh nave deteriorated. Tnoe finich bas chalked slightly.
Theve swe no signs of piviing and cheekinz.

n Qe
T e E¥AE

M oTacE
‘-{B/‘

%, )
n¥s5.)
Solour fair. FYolishing and gloss ars 1oor. sidzht
chioking has ccsurved and thore is no pitting or chelking,

xa I

-12) )
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LiFECT OF STedRAN™w QN CHROM GRoall. ..o D17
T by 8. 8B " o

The surfsce aclive agent Stearamide has been recopmended
by its producers as an ideal material for reducing flotation
in Chrome Greens. They maintain that satisfactory resulis
ars bbtaineé if the paint wmedium, chrome green z2nd stearanids
are milled togetner. About 7 on the weight of green is
Tecormendad.

The material was tested as follows:~

(1) %% stearamide was ground into Y503¢ and the
ireafed pigment ground up on & palette with vernish V5928,

(2) 1 stearenide used precisely ss abovs.

{3) _ 35 stearapide was added to C1688 slop. thoroughly
stirred, Tilvered and drizd. The treated C168% was then
nads up to Y8U8S and & paint made up as in (1).

(4) Y5089, %7 steavapide snd V5929 weve all ground
together To nake up a paint.

. {(B) A control was made uwp as in (1) omidiing the
stearamide. _ .

e paiatls were brushed out side by side and examined
after z hour and after several hours. Mo difference in-
flotation was observable.

Parallel tegts in stand oil (45}, and linsezd o1l (8§)
gave sxacily similar results.

Conclusion. Stearamide dossn’t appeir to heve any
ben=TI21aL €rTact on the floating of chrome greens.

PO Pl
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PAEA RIS D.18.
"By
J.K. BARRACLOUGH.

Series 52 rccommendations were made to the production
department to replace sulphonated loral in C2461 by
Celsolene il H.S. This has now become estrblished
works procedure and during the past two months 19 batches
havé been made on the revised formula, 17 were satisfac-
tory to standsrd, the other wwe were slightly deep.

(N.B. the fornula was revised becauss run~-of-plant
raterial was tending to b2 too pale).

Producnion will be watched and if present standard
of output is maintained the formula will be taken as

satisfacticry.
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N HANSA Y ILOWS, -cvevauDa@l.
BY N, «DIS.

-~

_ 0,8, Patent No. 2,261,626 zlaims that by the
trodudtion of quatema¥y ammeniuy compounds during
tne formation of AZ0 pis\r_r;ents2 brilijance and tinct-
ari=? power are improved. :

ing
3.!;.‘”

The patent mives formuiae for Hansa YelloWs
préparsd in presence of about 12 Juatemary ammoniun
coppounds - none oI which are coempercially available
in Tngland. However the Lissolemines (I,C.I.) are
compounds of this type and two of these, viz.,
Lissolamine ABO and Lissolanmine V have been tried.

Using the formula quoted in the patenmt, dirty
brown products were obtained, but usigg our jtandard
Hansa Yellow G (C2510) forpula aloiig with suitable
quantities of the Lissolapines pigpents of sli%htly
greater sirength and siightly imgalred self-colour
have been cbiaineds  Although of 1ittle interest™
from a paint viewpoint they are of importance frop
the¥ of printing-inks sincc in stand 0ilthey give
filps of preatly enhanced finish when cogpared with
G2E10 or (2778,

Lighu-fastness tests are in hands

T OSLF

o

i

ity

)

e g
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BY

J.5, BARRACLCUSH AND R. HnATON.

~

. Background. (2611 prepared by coupling diazotised
o-mt-i*’oﬁ"a"z}"i‘.;‘.i ne¢ with B-nephthol is kmown in Iagland
Orange and in'U,3.A. as o-nitro-aniline Orengs.
are the only rakers in imgiand. The formula as used
prior to this work has been used Tor many years giving
results vhich {luctuated round a mean with such regularity
the batch and batch blehiding gave resulta equal to
standard. However, scpe tipe ago, & Vorks zun of paterial
came out consistently tco red in self-colour and too blue
in underione. '

Regords of earlier work, unfortumately. do not exist.

Some of the work described wes carried otit in the
laboratory befure further works bhatches Were pade, the rest
of the work described in the report was made as works trials
were in progress.

Laboratory Results. Two basic formulas were used during
the 18BGraLOTy wOIK, Lhese are designated {A) ang (B). (A)
was used during the earlier work and (B) during the later
worK .« They ares- .

A .
8.0 gm« 8.0 %m R 370 (o-nitro-aniline) mixed,
5O miv 160 ml. “thoroughly with waizr; to this
5.5 mls. 5.0 mls. {8C) (sulphuric acid) was added and
stirred for 1b minutes. After cooling
- to 0°C. the R ‘370 wag diazotised wiih
3.8 gme 3.8 gm. R 529 (sodium nitrite) as 109 solution.
: When diagotisation was compleie the
- diazo selution was_setlled with )
I am- 10 gme &s20 and the clear licuor used for -
) coupling.
7.9 gm. 7.8 gm. me 400 {B. naphthol) =né
3 k_gm‘ 5.8 gm R 543 gcaustic soda; were dissolved ic
200 m‘?ﬂ 180 %’{ hot water and dilunged tc )
600 ml» 600 i}—lb Iﬁlcase B . . .
Z mle 105 (66) (Turkey Red {il) wms added ond
then coupling was carried out.
19 mls. Tn cese A ) .
‘ 1G: (66) was added immedistely after
coupling. .
-3 Ll a5



After couplin
washed twice with

{(20)

AZO ORANGE, C.2611 (CONTD) D.25. Se 5.

the dye was stirred for 2 hrs. and
00 nl. water by decantation. It

was then filtered and dried for 18 hys. at 70°C.
The variants examined are listed below:-

{A) Surface Active Agents.

Zxperimetital

Surface active " colour,
Eoﬁﬁsfgnggla Agent used ageingt standard
379/7C/1 A {66) g8/c¢c {eeper than
standaxrd
370/70/2 A Sulphonated lorel 5/t = standard
added before striking U/t - slighfly
No. (66) used yellcw to stenderd
Strength = stendard
379/70/% A Sulphonated lorol S/c siightly dirty
added sfter striking othervise equal te
No. (68) used standard
{B) Speed of Coupling,
CIipeTimenial  Forpula Time of “Colour
Kupber used coupling grainst stendard
379/76/2 879/70/2 30 secs, S/c¢ deener than
- standard
379/77/1 279/70/2 "20 nins. S/c deener then 76/2
395/71/A B 20 secs. Peler & yellower
' . thzn standarce -
393/71/D B 20 mins. Redcer than standard

{C) rresence of Imcess Nitrite in Diazo,

o

Ixperimental

Formula : Colour
Nupber used Veriant against standsrd
379/79/1 379/70/2 Mo _excess 5/¢ slightly paler
nitrite and cleaner than
. ‘standard.
379/79/2 879/70/5 Lxcess §/c very deep
/! AL - and dirty.
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(D Amount of Acid present during d1a4_;4_;:-;:;‘tix-_

Zxperdmpent sl Basic formula % of o clour ag 1;('13“'2~ B
Yimbor dsed (st:u? forw Pl e
87977072 A RAE Y
'1,79/82/9- .-AL C‘S-
379/85/1 A ERE o
579 8372 A 10757 5/ N at.na.:«
J..
0'70/90/‘1 A a8 S = 573/82/1
379/90/ & A 108 .,/ Cj urw)e{‘ than
R4
379/91/1 A 94¢7 o/ £licghtly
"u ower than std.
395/62/B B 100% "f'c cleaner,

virighter and a
1ittie yellower
, , thom ctandard.
B303/65/ i B 10%5 572 8 1ittle
yell owey than std.
393,84/ 4 B 1045 3/ yollover than

& o o urllng Ph of the series 398/62,73, 83/ & 84/4
Lo Jrom 10 to 10.8 :

arauicns in WL T

LneTiponial DIV ‘ cinst
~ Humber 1 570 e |

R7A/04/1 A -1 373 £ 1ihily paler-
shar, ctendard
J7v £1. yellow :
szren th = standard
a79/94/ 2 A 2 37s sl. deeper thou

std.
U/t sl. blue S
strength = standard
B75/94/5 A 3 3/¢ much deeper
than sta.
U/t sl. yellower
strength = standard.

e A o ot e, e A et

(F) Tepparature of Coupling.

JxpeTimental  Basie fomula Temperature  Colour againsé

Humber used of coupling. standard
SO5/B /8 B 459 C. 3/c 1ittle paler
than standard.
£93,/62/T B ' 259 ¢, S/2 1little cleaner
L ‘ : & yellower than s:d.
<95/81/5 B g0 . 3/2 sgual to std.

TLEME
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~

{G) - Bxcess of Na%thol. An accidenial spillage of a

smell quanti { 0 azo gave rise to a finished dye which

was "ot of place" in a geries. For this reason the following
series was carried out. v

axXperimental Basic Tormuia % of theo- Golouxr ggainst
Nunber used Tetloal diago shandsard.
393/88/4 B 12.9,4 S,éc: :ge;ig?r than
standa _
395/68/B B o152 S/c redder than
] stancard. .
595/68/C B 985 S/¢ redder than

stgngc'igrd.A Les}s3

i ved than A or B.

593/686/D B 1005 S/¢ siightly
vedder then stan-
dard. Less red
than 4, B or C.

(H) PFiltration of diazo solution. On settling with R20
a clear solution is not obiained. 595/66/B was settled in
the normal way, 595/66/D was filtered instead. The two’
finished products were ldentical.

(I) PReverse couplin%_ Hormally the diazo is run into the
naphthol sofution. the series 39%/67/A, /B & /C the
reverse procedure was employeds All the dyes were very dirty
in seif-colour. ’

SMGARY OF ESULTS:~ K.B. This surmary also include§ conclu-
sions drawn from factory experience.

- -~

1. The two chief factors influencing the colour of o-aitro-
benzene azo -2-naphinol are - speed of coupling, and the
presence or absence of B-naphthol as impurity.

2. Sulphonated Lorol is a more satisfactory auxiliary then
Turkey Eked 0il. _

2. The speed of striking, in the Works, can not be less
than 15 minutes, (otherwise dirty products resuli).

4. ixcess Witrite in the diazc is to be avoided.

5. The apount of acid used in dlazotisation is not critical -
for this reasofl the new formula now in use in the faciory
contains only minimel quantitiss.

6. Temperature of coupling is not critical.

7. No advant%}g)e would result from i’iltering'rat-her than
settling the diazo before coupling.

8. Coupling Naphthol to dlazo is unsatisfactory.
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There seens to be no doubt thalt differences in the self-
colour of C 2611 will occur from batch to batch during manu-
Tacturing;  but it is believed that we know which factors
are most important, and can adjust the formula. in such a
way to produce redder or yellower products.

It is not proposed to carry out any further Lahorstory
vwork on this colour unless factory experience proves con-
¢lusions %o be falses

Incidentalily whilst engaged on this pm%ragme it has
heen brought to our notice that C 2611 cannot be used in
stoving enamels in which Cobalt driers are present. No
corresponding colour change is imparted by Lead or
vanganese drier.
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Stonhard Resurfacer. by J. D. Stefanufi

t. A simple test is being devised to give
$i5n of ths hardness of Resurfacer.
mxass of the maferial was deiermined by
mwsulrtn he ippression produced by a steel ball when
dropped f£rom a Tixed hel
The piccedure adopted ws as foilows. A sheet
carbon paper_was placed face gﬁnel‘mst on the s ’_Bec.:nnen

Jo be tested and covered with & sheei of paper.

steel nall Jas then dropped on the specimen and th

ﬁ'iamete_ i the impression cbtained on the white paper
measured.

_ﬂi‘%e size of steel ball used in these experiments
was 13"

The - ﬁalerh‘a from which the steel ball was
dropped, 3 T
¢ "hn maan (1J.ameter of a number of impressions was
8K en.
Copparative data of different materials was obtained

by testing in the same way . .
: Aversge diameter of

vaterial, AmPYESSIOn.
A« Concreie. 14 days. old. S e diame
8. uagnesite {composition - : '
. flooring) Old. 6 mm. digme
{)’:. !"OOﬁ .Lq OOJ;ﬁJ 9‘0 Tﬂi’i= dj-aﬁ“
Dv  Pesuriacer. 14 days old. 7.5 mm. diam.

Resurfacer (using sawdust as o

filler) 14 days old. - 12.0 mme diame

¥oisture Absorption. A nurmber of similar resurfacer
apcc.., mens were prepared and dried inp the incubator 3%
45°C wmtil constan weight was reached. The specimens
gere then immersed in water and the equilibrium moisturs

i”’l,a,“rzlneo by frequent weighin ¥eXimum absorpiion
S r\bt&mm where there was no m’ther incraase in
'1”31 0;,(‘ Du

The average sbsorption of a biock welighing
~:50 grams was found to bs 1.4 0 1.8% as \,om;pczmd
i a concrete block havin waﬁcr absorption of : 2,945
The vater absorpiion of a »esnrf’acer flooring is -~
therafore lsss than that of a concrete floor of the sape
sand/cenent ratio, in this case 2 to 1.

Hotes on priming of suwrfacers. .
{using 60/8) Bitumen Primer and 180/220 Bitunen PT’lni’I‘)

i.  Absorbani surfacers, such as
I Two coats of primer w

ehe ,aormco using pripey
2:1-and al owed

mpl_.ua to a dry
iuted in the ratio
0 .i Yy out. It was

Y

t the primer coulid bie scraped off the
surface, showing npenetratlion.

"f."n_e experiments we ed on a dapp

z and although the tire for the princy
cut was longer ( about 2 hours;, the pene-

1 of the primer into the CQL;,GY‘G’ e suri‘ace

v, the primer film not heing easily

.|

FoEME o BSERIE
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2. Less or non-absorbent surfaces. such as havd wood,
netal o stone.
Whew allowed tc dry out. the adhesicn of ithe
priper at 1:1 and 2:1 dillution %o this iype of
suriace was found to be good .

Conciusions 4o be drawn fropm the results obiained ave:-

{a) For concrete a damp suriace gives gresier
penetration of primer and therefore better
ponding. ,

(b} Hon-porows surfaces can be primed satisfectorily.

(¢} That the mosts effective way of priming a surface
would be to use the dilute solution {hatic 1:t
primer to water) as the first coat aad the nore
concantrated solution (2 phs. Primer and 1 pt.
water) as ihe seccond application.

Introduction of coloured pigment in Sionhard
F=surfacer.

wxperipents are beirng carried out with the view
of determining the suitability of various sigments
as colouring agents Tor kesuwrlacer. The resulis
will be reporied later.

Preparasion ¢f a tackier Primer using 180/32C 1 tugen.

The raw materials used with the exceution of the
substitution of 60/80 Bitumen by the 180/800 variety
in varying grantities, were sgimilar to thoss in the
preparation of the standard primer.

The finzl emulsion proved to be a satisfactory
product but less viscous than the 60/80 Primer.

Fox brush appliceticn less water was rejuired
for dilution, i.e. 3 pis 180/220 Priper to 2 pis
water as compared with 1 pt 60/80 Primer - 1 pt waten

The 1807220 Priner apoears to give the tackier
surface but n practical tests showed no advaniages.

Pesurfacer (180/220 Bitumen)

Similarly a quantity of Resurfacer was prepared
using the sare basic formula as in the case of 60/80
Bitumen Resurfagcer. ) o

The new product when mixed with sand ané cement
did not give a portar which could be trowelled easily.
There was a tendency for the material to adhers to
the trowel. Also the naterial took a longer {ime te
set end never attained the hardnsss of 80/80
Resurfacer, . The material is also susceptible to heat
{400C) and becomes sofi, -

The use of 180/220 Bitumen in Resurfacei is there~
fore non rescommended.

CSME

CRLR S
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_ Stophard "Stonpach®.

_ The conclusion that mey be drawn from studying the
Getells givea 1n the Stonpach literature is that the
material probebly consists of a mixture of sand, cement
and & cemen® hardener possibly eaicliim chloride.

_ The foilowing %rellminﬁ experiments_were carrisd
cut with the object of formulating a sipilar product.

A nupber of mixtures containing 2 parts sand and one
part Portland Cement and to whizh varying amounis of
¢alcium chloride (ground) was added, were preparel and
the initial and final sétting times recorded at 159C.
Observations were also made ¢n the appearance of the re-
sultant materisls when set, (using Vieat Needle}. e.g.

200 gm&. cement & 400 gms. Leighton Buzzard Sand,
+ 65 gms. water. o '
Initial Vicat setting time = 1§ minsg.
Bingl- M n * = 3z hrs.
Ho sign of €fforescence after getting over-night.
(2) 200 gm€. cement & 400 gms. Leighton Buzzerd Sand,
+ 2 gms. ca.cl.g. i.e., 1%7of cepent.
Initial setiing €tipe = 12 mins.
T Final w7 o = 2 hrg.
(3) 200 _gms. cement + 400 gms. Leighton Buzzard Sand,
+ 1%% calciup chloride. -
Initial setiing time = 12 mins.
7 ®Winal T " = less then 2 hrs.slight)
(4 200 gms. cement + 40Q gms. efforsscence
Leighton Buzzard Sand :
« 2% calciup chioride

Taitial setting tipe 7 mins.

Final n it 35 n

Definite efforesgence-

{3} & (4) were allowed to stand seve¥ral days. W
eyence in appesrance was noted. (opparative
3és are to ﬁe carried out at a fuiures date.

LT}

[¥]

2

nexture of sand and ¢ teining calciun
) of wt. To cepent) - sosed to the
5T over & week did not show any signs of

Conclusiona {tentative).™ o

(U RGO Tion OF calciun chloride to a sand and cepent pmix

accelzrated setiing as 1s well knowm.

3} The agpount of calcium chloride in the wpix should not
excaisd Z7 of the cement content.

{3) The nix does not deteriorate rapidiy ca exposure.

[ d

=

fo)

Furthzr work is in progrese {o confim géckage stabllity
v conditions of storsge and to deteipine the

r content of sand uzed in conjunciion wiih cepmenv
¥ niX.

: Resurfacer {ov
15 Te. L1Oag 3y 2
w3 o thickness of ¢
1 % ¥o.10). Owing.
o bePfore the resu

Sxemination of

to Paint
conditions
4 enough o
veral days

e
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did not reveal any sign of cracking or lifting.

There was no podificatioll in procedure of leying the
Resurfacer except ?1) The primed surface was still dagp
when the Resurfacer was applied (2) Ratio of Priper to
water was 2:1 instead of 1:1.

The floor was given a good trowel finish.

“.Po Qate the test is wvery satisfactory. It has con-

firped that it is notl. necessary fo leave the first coat of

priper £or 8 hours, and our literature will be altered
accordingly.

7SR

PO R D
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Filﬂ'ﬁ‘ Retal’ﬁet&t Paj‘nts' CEUBOw P. éo&

By C. Stevens,

_Fire hesisbance Tests have been conducted en various
painis woich were regar&ed as havmgé good fire retardent
&

properties.

They nave been subjec

to the Paint Resesrch

Station’s "fMlape Sp"'ead Apparatus®, a copy of which has been

m&fi Ce

Deal pamels free fyom knots and of 1ow mozsture content
were uged, size of panels being 9" x 6% x 2%

Preparation 0L Pahels.

2 coats applied by brush.
1st. coat Alrdrie 5 days.
. 2nd. _coat Alrdried 7 days.

the whole face, sides and 17 inwards on back of panels were
coated.

Materials Tested,

B 2684,
B 8477.
12210,
396/8/1.

596/ 26.

845,
345/ 528/3 -0
545/ 528/ 2e

Ignot No. 1.

Ign()ﬁ No. 5& J/A}P 598

patone. Standard formulation.

yvatone. Based on all Antimony
Oxide R 618,

Burnot.

ING/FIP1l White.
Kl o+ 10 - 157 mcronised ficas
¥atroil Cream.
yatone. Tﬂu. 50" Antimong Oxide,
107 ic:a, arytes,
Hodified B 66:34 109 gicro mlea
place of China Clay)
1l + aood L\sh = pts by volumes
Rxi + Coal fLS.h = sgte by volume.
1 o+ 50T Tood
505 Coal Ash by volume.

-1 L

Doy’

N
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Flame Spread Tests. @9)
UATERIAT. RiF. T Ihils FLANS BLISTsRS CCHDITION OF
. NQ. BuFORS  SPREAD IN_ PANEL AFTER
IGNITION I INS.  SCS) , Tagl.
IN 5808, . . bz LINUTES
HoATING.
Protexit. 345/ 70 2% 30 GeneTal small
Wood Ash. 328 blisters. Dbis~
colouration 6
along panel. :

, . Heavy charring 2i®
Protexit 545/ 25 23 26-30  General slightly
Coal Ash. 328/1 larger blisters.

Jiseclouration 5%
ajang panel. Heavy
charving 2z". .
Protexit 345/ 27 3% 25-30 Blistering similar
509 Yood 528/2 to Coal Ash. Dis~
, ASh colouration &5i"
B0SS Goal along psnel. Heavy
Ash charring 23".
Ignot B2634 —— Nil 15 Huge blisters
No. 1. which crack on
cooling. Wood m-
touched by heat.
. Panel bugkled.
Ignot B&477 - Nil 5 o] 531ight blistering.
No. 3 Discolouration
Film &7 along penel.
3ome slight char-
ring. No breakage
of film. Panel
buckled.
NG/ BE654 35 8.75 30 Slight small blis-
White charred 83" along
panel. Heavy bom-
ing of wood 3®
along panel.
. Panel buckled.
105G 396/9 5 8 10 Heavy genersl blis-

idero
iica

tering. Discol-
ouration 7' al
panel. Wood burmt
2%%, charring up
to b

along panel.
CONTD.
R as
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Flame Spread Tests.
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VAPSKIAL  ReF. This  PLAiis
A NO. BLFORE  SPiuAD

~ O IGIIION IV NS

N SuCs.

BL%‘TL&RS CONDIPICYH OF

S:LS7

-

PANsL AFTeR
. WlST,

Sz ainuted
hsating.

uatone 398/ 25 2.75
All Ru618.8/1

30

Vislight isolated
small nlisters.
Slight discoloura~
tion up te 67 ins.
Charring 33".
Yeavy durning of
vwcod 3.

watone
Std Figs. RX 2210 12

[
3
358

30/35

Cnly vary slight
local bﬂs‘ter%hng.
}J:LscoB.(nJ.:'atim1
and charring 6z%.
Heavy burning 13«,

Burnot. BE578 22 4

12

General small

blisters. Dis~
cilcuration up to
6z" slong panel.

%gg.vy charying
=

yatroil 4E76 22 2.4

Nil

No blisters. Dis~
colouration 2z

along penel.Heayy
wood charring 2.%.

Matone 396/27 12 5
507 Rii618 .
- AR
10ulero
hica

15

Heavy charring.
Small blisters in
patches. Dis-
colouration Bzv
along panel.

DNC/VRP1 396/26 7 25=2%
rodified

15

Iocal blistering.
fieayy charring 13"
along panel. Dis-
cclouration 63".

Class 1 requirements are:- A flame spread of not less_than
Class 2 requirements are:- A flame spread of between 12" &
Class 3 requirements are:~ A flame spread of between &z% &

Class 4 requirements are:- A flame spread of more than 8%.

Gontd.
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{a1)

Vater fesistance on Pire etardent Paints.

. . Glass slides prepared with each paint, which were then
airdried 7 dayd, then irmersed in distilled water Yor 48
hours. The apmount of waiter absorbed being calculated

VATSRIAL,  heF.  CONDITION OF Fllu < WATsR
0. AFTER TuiteiSTON. ABSCRPTION,

I;ggnoilt F2884 Tilm rewmoved from glass. -

N0

Tgnot B3477 Film_removed. -

¥0.. 3 Partly dissolved.

NS/RiP1 B60H4  Intouchad. ' : 6.65

whive

xl + 336/9 Sore blistering. ' . &5.0.

idero softensd.

wica !

1atone 396/ iln lifted. 12.77

A1 1018 3/1 Softencd. v

intone 2210  Film 1lifted bottom edge only. 10.0

384 Pigs. ~

Lurnot BB578 Completely romoved from glass. -

iatroil 4576 Soitened. . 2.05

Protexit 345/ Small blisters. 28.82

V004 Ash 328  Softened.

Protexit %486/ loderate blisters. ' #5.46

Coal Ash  328/1 Softened.

Trotexit 345/ General fine blisters. 28.32

50 Tlood  328/2 Softened.
507 Coal

Conclusions to date are that, K.618 is adventageous.
0il promotes vlistering, it ieg therefore preferable to use
varnish. Idcronised .dcea is an advantage for Tlame
resistance. “Protexit® gives daxk grey ¢olour and both
Coal and 7ood Ash are water soluble.

L SME

e
=

0

W]



Sorige Gha

xpomaro of 13 menths duration

Chrams | Eapoeurs Tlo. - Chooking” i Gloss.  iColour Romarks .
ves08 ezgt Pogm | Good . Dod Fery dark and broom

‘ ! “iodornte Dirt Rotention
il ? B 5
Y067 836 i 9 Good * Bed w
veers ¢ e3s” | Incipdent | Poor ' Bad Yory alight blisterirg

! 3 Sreenish in tanoslloderstis

; ] : Uirs 2eteaticn _

- \ . { . T
cless | est Lo Good iflodcrote  [inch Cocpor and durker

; : Faly cirt rotention
oas5e GL?B Pow Gocd feirly 3eat colour 4n comperison

: i Good with ctharg. Mty cirt
e e : retantion. -

03108 - 8%7° [ Good “odorate  [Greon snd dirty
; {feir dirt rotenticn

22662 18 the beal of scrics for stability of colonr C1O86 and G308
sre noxt bost. o
22973 woyet Xor gloas.

Pompeion Supcr Syathetic Inemel Saxon Groen Panels [loge 8396 & 9 & 40 vhon rede
ou these scmo individual yeliow plgments in conjunction with Uorastral Bluwe aad
Ohiness Blue give vory sinilar resulis to the stralght clowomes etcs. 16 48

nofed that vhere Jonestral Bluo is ussd the penorsl tono s dark and blue vbhcrean
wvith Chinese 3lue the cerersl tone is dark and rank.

C2664 with BYS362 {Chiness Dlve } zives the best coclour reboution followed
by 03103 & BYEZS2. Thoe chesking roported Yos occured sitcs Yho lsot examinntion,
socc this rovort teries 52.

SSME
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POLYKZN,

BY J. . RICKIAN,

Bexpermaster.

Investigation of properties of Styrene copolymer
vehicle SA 5320 and pa‘gnts Nos. Rx 69%—6985;0? ym

1o - Pilp weight at which wrinkling ocours at 10QCF.
Tested: each colour and the vehicle.

Paints. Below 2 0zs/sq.yd. no wrinkling.
- at wow meiplent wrinkling and

2—5 i
\ ing of fat edges.
o atb 8z " ® ¢ pronounced surface wrinkling.
Vehicle. At 1.8 ® ® « Rirst sign of wrinkling.
2.3 « w v glioht surface wrinkling.
3.0 " % v Pronounced surface wrinkling.

2, _ Heat 3tability.

' Half pint samples of each colour snd the vehicle were
tested through the Ford Cup and then placed in the incubator
at 104VF. fgr 14 days.

gettiepent: - 3
6980 Broken vhite : Fairly bavrd settlepent
6981 Crean : o R noe

6983 Riscult Haré rubbery settlement

8983 Terra Qotta : Litlle settlement

6984 Turquoise ¢ Virtually no setilépent
- 8985 Berk. Green : Fairly hard settlement

Where settlement had Bccurred the paint could be knocked

up to pive the original homogenity. 1 the paints snd the
varnish were brushed out and gave satisfactory panels.

Viscpsity: Inmost
cases there wes a small
increase in viscosity. golour

“Viscosity:;Ford Cup
Ko, HNo.4.S¢conds @ 25

Initial Final.

Broken} -

White 6980 147 158
Cream 6981 129 130
Biscuit 6982 107 123
Terra

- Cotta 598% 198 242
Turquolse §984 175 185
B. Green 6985 169 178
SA 5320 i 205

et . e

LB HE

]
i

gh_'l

h
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‘3. ___Rein Spotting after 1-3-7 days' applicaticm.
Tested: All colours and_ the vehicle.
In all cases rain spotting was Dronounced

It was difficult to detect differences between
ganels splashed after 1 day and those splashed aftexr

yS\

The panels sglashed after 7 days showed slightly
less pronoumced spott

4. % 7ater Absorption. (Specificatiomn 2 x 17 iethod).

6980 Brokén vhite 3?:)5
6881 Cream : 4,
6982 Biscuit 4.4
8588 Terrs Cobia 2.8
8984 Turguoise 2.5
8985 Berk. Green 2.8
BA 5820 - _ 2.3
pe: oo ign thBigk'pGreeg 48
uper etic elan
por Syntholis Fomcianl 45

6. _Bloom of SA 5320 applied over matt biack, _c:gpamd
with SA 21835. ‘

SA 5320 copolymer and SA 2163 allcyd, were &) 1ied side
by side on a pa.newcoated with 5 6 P

The varnishes dried with equal gloss and gave no bloom
initially or after ageing in laboratory for several days.

6. Adhesion belween enamel coats when anplied at
6-16-34 hour intervals.

Zach zolour was tested

- In every case adhesion at each t:une interval was
satisfactory. _

Wo difference Could be detected between panels brushed

et the different time intervals.

Contd.

DY

-
oy}

W
i+
oy

-
i



- (z5° " S.54.

7. Petrol Resistance; II'D 260 jethod.
Tested all colours and the vehicle.

Paints. Slight loss of gloss
Film weakened _
Berd test satisfactory after irmersion

Would pass DID 260 ohly as border-line case
owing o loss of film strength-

Fote:- Turquoise - In case of Turquolse &

colour change coccurred, the treated film being

biuer due i0 sclution of Hansa Yellow.

3A 532G.No loss of gloss
Bend test satisfactory
Film softened considerably .
Owing - o lagt factor SA 5520 would nass
2D 260 only as a border-line case.

8. Qi1 Resistanece TTD 260.

Tested all colours and SA B30
All films unaifected by oil

2. __Gloss Retention of Bergermaster compared rith
Poppelsn Super Synthetic.

Tested Berkeley Greens only.

4 panels were coated with U/c. 6765
2 Vere given one coat Bergermaster 6985
2 " i} " ” P~S.s~ wss

Affer drying overnighi the panels were placed over

water in a sealed tank and left for 7 days at room
temperature, ot

Initial gloss was very similar )

After treatment P.3.S. had very slight bloom
Bergermaster had no bloom
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Super Synthetic Pompeiaf.....P.82.

By J. F. Wells.

Comparative Water Absorption of House Paints and
Lnamels. Co '

" 7 Alupinium panels were given 1 coat (brush applicatiom)
of mat€rial, then air dried for 7 days, filps weighed,

then immersed in destilled water for 24 hrs. and reweighed.
Pilms were 4lso examined after a further 4 days air i

for any permanent injury (i.e. bubbling - loss of gloss).
Tests were pmade in duplicate and follo results are
averages, duplicates gave comparable results in all cases.

._Colour. . Berger master. —
kef. Film < age Film sppearance
HOa wte abg%mtim 4 dgjr“s'pgfter '
_immersion.
B. Green 8985 0.547 8.55 0.K.
Terra Cotta 6283 0.272 8.25 Qe K.
Stone 6382 04367 5,63 0.K.
Cream . 6981 0.363 6,29 . O.K..
white 8380 0.562 3,63 C. K,
Turquoise 6984 0.283 6.04 C.K.
- Poppeian inemel.
B. Green 3455 04303 15.78 ° O.F.
Terrs Cotta 5420 (0.298 8.0 ‘ C.K.
Stong 3407 0.586 11.04 O.K.
Cream 3487 (0.612 12.48 0. K,
Whit@ 5‘4:§8 Oe 594: 160 05 C'- K'
Turquolse 3438 0.510 16.48- e Ue K

- Super Synthetic inamel.

B. Green = 6355 0.294. 16.41 - C.L
Terras Gosta w0 6.230 12.53 Coile
Stone 6307 0,247 15.10 CL K.
Cream 6387 0.330 14. 5% G LK.
Thite 6388 0,316 10.28 Ce Ko
Turguoise 6858 0.318 22.35 C. K,
"B, P,® Paint, .

B. Green 587 0.570 23,5 Film soft. _
ferra Cotta 867 0.%93 22.05 Lost gloss {Flat)
Stong& 808 0.825 25.55 Filpm sl. sor't. ’
Creanm 888 0,905 35,25 ™ilr soft.
Wites 380 0,748 26,55 Fily sl. soft

305 0.522 7.76 ®ily soft.

s §,P, plddle Green as ne Turquolise shade is

nly range.
4 that the styrene goptlymer enamel,Bergexmaster
>r tesistance than Pogmpelan (Zinc oxide-cleo~
} or Super Synthetic (Titanium-Antimony in
o Lesd Paint has, surprisingly, & very much higher
81 rity than the other lines.

T OSLE S 2 R
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SUPZR SYNPHSTIC 1AYFAIR CRedi sNALSIS, P.82.

BY 4. F. WsIlS.

. unapels were ground using various pigments and pigment
ecmbinations, tinted with iidngs Yellow. The Tinished
enamels were then exposed, mainly to check colour and gloss
retention. . A ‘

Type formulation. 255/284/1. Iqual parts Pitafiium Ry 715
" " Antipcuny Ru 618
224 Gps. 715" s

224 G618 _ -
Tint C 2664
874 Ces. SA 5291
103 v (23
32 v (88
2 ®  y 3908
62 ¥V 4031

. his is the present 3uper Synthetic and #emitone forpu-
laticn R 6887. The above pigment was substituied as
follews, the total guantity varying to maintain opacity.

284/%. EBBE Sms.oigment copprising 2 parts Antipon¥ Ri 618
B 31 gart Titemium Ry 713

284/%. 896 n g Antimon¥ 3t 618
284/4., 448 n i 4 all Titanium 10 X 610
284/E. 5685 u " 2 parts Antimohy Ry 618

. 1 part Titanium A0 R610
284/6. B8 v v u 8 parts Antimony R 618

4 parts Titanium ALO 721610
: 1 part Zinc Oxide R 6
284/7. 486 =@ ¢ « 4 parts Antimony R 618
‘ 4 paxts Titenium R 715
1 part Zinc Qxide R &

These enamels were expdsed on steel psnel§ over Primer
and Undercoatifig against Pompeian rayfalr Gream ¢ 3487 (a1l
Zinc Oxide pigmentation) with the following resuits.

After 1 month 284/1
284/2

284/4 Showed definite fading
7

After 3 months Rx 5487 and 284/5 (a1l Antimony) show
very good colour refention. _ :
284/1 angd 284/4 - very bad fading
284/2 and 284/5 - bad fading. buf better

than 284/1 and /4. o
284,/6 and 284/7 = redder and darker
in colour, aiso bad dirt retenticm



5. 56
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rxposures arg continuing, but it will be alreadr oo~
sexrved that intimory setaics colour in pale tints, whereas
Titaniom pigments fude badly. The adcition of Zinc Oxide
as a third component stops Tading, dut shows darizening fo
occur. M.B. The Zinc Iormulations were aprlied to panels
the same day as ground, since such enarcls are not stable
with the wenicle used. '

Welter Absorpiion Tesis.

Absorption tests were tlso made with the above vig- -
ments, together with additional enamels yround om tie same
iype formuls end then all standdardized on 2 consient pig-
ment to xedlum basis of 11 igment - &3 media

Panels used were aluminium, 1 coat of enamel dipped amd
then air-dried for 7 days bofore being irmersed in dlsiilied
water for 24 hours. Tests were done in trigsticate and the
following resulis are the averages obtained, n 40 case wms -
there any appreciable variation in the resaiiz of the thive
determinations. '

Il T T

Ref .No. Pigment Teishi. .‘::s:;xgtion .
284/11 Ry 5 Zinc Oxide 0.736 18.5
284/9 R 3 Lithopaie 0.675 10.72
284/8 R 713 Titanltm 0.948 5.7
284/4 R 810 A.10Pifaniurm 0.760 5.%86
984/%  Ru 818 Antimony 07135 2.7
284/15 i 770 Vhite L2 0.8 £.16
284/1. Part R 618 Animony )

' Part i 715 T0iinimm 0.552 7.3%
284/2 parts RG1B ratimony o '

part RU713 Tivanium £.880 5.4%

284/5 arts RG1S ‘aimony -

’ ’ Ru610 {..10 Titanium C.850 35.3% -

B4/ parts RU618 (itimony
parts Fa 713 Tizanium

part R 6 Linc Oxide 1.120 7.22

parts R618 Antimony =
parts RM610 A.10 Titaniwm
part Rl 6 Zinc Oxide 1.084 7.03

Conclusion. N 3

Antimony, White Lead and Antimony-Titanium A 10 combina-
tion give the best resulis, while lithopome,as expected,worse.

The resuit on zinc Oxide may be false as this pigment feeds
badly with the medium used, and gives as 2 resul’ a very thick
film oo whick (0 gauge resuits.

284/8

Pan"an You N NS A~ e Fan e
O N T A A )
Lokl
i

Jontd.
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SUPLR SYNTHHTT! POiDLuIAN  P.82.

by C. iicvehs.

Pompelan Super Syn:hetic Lnamels Rx 688¢ ‘:’ypa nade
1511 ‘«‘U‘J.OU alkyd resin: and exposed for 13 poaths, =.P.

80 8 - OL 6&
YHIT: AANEL.

Resin Che . king Colour 3ioss
Ratiig 0-~10 ‘
Beckosol 1437 4 Good Poor
" 1450 1 Good Foor
" 1441 : Good Poor
Synoilac 15% A £ Good Paox
Paraiac 10 R Good poor
W 11 ¢ Good Flat
. 15 i Good ?airly Good
W. Resin G G Good Poox
u g 4 Good Fair
SA 5089 ) ) Slight)
SA 5290 ) Browma ) Faix
SA 5231 b Goad Paiz/Poor
Alpy :ﬂf}’d 807 P & Goad Fair
S& 5233 7 Yellowed Palr
CREAN AL,
BB"kaOl 1457 s - Gongd
leaO { . Good
n 1441 5] Good
Synolac 157 A ¥ Paded
Paralss 10 ¥ Good
# i1 v : Good
o 15 I Good
¥. HKesin 6 v Goad
*® 8 59 Good
SA 5089 g Sllehtlj'
5080 4
SA 5201 8 Goad
Nroxgd 80" P 5 Go0od :
. SA B2% 3 Praction dirty ioor
POMPLTAN SUPxR SYNTHUTIC GRueN ilAHLL.
Beckosol 1427 i0 o Good Paiw
" 1430 10 Siighily Pals  Fairx
n 1447 0 n Fair
Synolazs 157 A 10 * Fadr - Ligat
airé
retanticn
Paraias 10 LS " Good ;
# s 10 Godd - —a*rly Good
" 1& - 10 " Pa%rly Zood

[
N
F
) |:|
]
.




(¢0)

POVPEIAN SUPsR SYNTHATIC GRoN :NA:L (CONTD).

Regin Chalking Colour Gloss
Rating 0-10
W. Resln € 10 Good Fairly good
v 8 10 Good Falir - Light dirt
, retention

SA 5089 g Fractiong o
SA 5080 10 Blue Very fair
SA 5291 10 n Fair ‘
Alprokyd 607 F 10 Good Falr
SA 5239 ‘ 10 Good Fair

A1l panels are free from failure by crazing, chedking
or flaking. Berger resins appear t¢ be equal to com-
petitive products. ' _

For light fasiness of Super Synthetic Znamels sse
Item P.54.

TSR
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Series 54°

FIISHES FOR PREFABRICATED HOUSES. P.86
BY - P.G= E!g!ett -~ DonShr

SHE AL VINIUN HOUSH.

A fo1 changes in formmlation heve been ncsé.esmry dae to raw
material difficalties & for olher ressons.

LDIB 10} -~ B6BA2 -~ offswhite primer is unchanged, dbut some
trcuble has bosn experienced with the dip-~tank at Messrs Blackburn, due )
to excessive loss of naphtha caused by the method of agitation used (mipe
blewing). fThinners for this material will in fature comsist of ( 357 ) -
naphtha Onlyt

DDFB 104 = B7205. 7he omission of V6598 has bean necessary,
dus tc tae shortage of alumiasiom Stearate. Although retsined rsfaroncec tins
.of mumecrous batches showed rio pignent sedimentation complsints were recsived
from the oomsumer. Ls a8 result the stearale was replsced. The solvont in
the nedium hes been changed from {522) to white epirit {i.e. ledium change
from V17394 to V5024) without .loss of drying specd., The use of RU27 chima
clay as o possible aitcroativs to uhiting hag been investignted & found sate
isfactary.

fome failures as regards specificztion drying & berd tests have
deen exparienced with produciion batches & these appear to be dus to variBe
ticns in the non-vwolatile cecatent of the medium or to the pigmeni nom-~
velutile medium catio.

DLE3 308 SA3530 TDests of old reference tins of this naterial
heve i icated trat serious carkaming cccurs on storages when the urea resin
from Hesers Pirchin Johnson (467)A « which caniains $(; of water & soluble salts—
hss teen used. This colour chenge is noticablo on stc\nng for ‘iu- at 300° P.
in {he pormmi way. This trowbie has been irzced %o contemination by iran from
the black pl:e,ta ting Sollowiry the sofiening of ths profecting lacquer. Sueh
contaninatior Isce nok occur in tin plate coniainers or in The terne plate 5 =
gallon arums nericlly used as bulk pa.ckagcsa e Cugtonsr shonld therefore noi
meet any troubls.

A sim‘.lai defect has oecoured vhcn batches of SAZH60 axre moade in &
steel ball mill - this practics has beer disconiimmed.

Conssretion »f batancl, %4 xylole have been nscessary. The latter
has been replacad by (469; o lizht solvent nophthe & the former has bosn cone-
siderably reducaed. Hihyl lecolate is now omitted fram 303560, the present
forrmla for which ie now belowsss

130 I8 - 713 Alkyd Hedium
s g 64 1 - 22 RIEY33
=ty G1s. SA5404 ~"(568)
20 n (467) or (467)A - 731
14 n {469) - (365
D oyield 2 100 galls. - {453}
) - {469)
- [4«3}
- &8

; 130 go2lls8e
Iannfhature
COﬂ‘Gd.px.:Aaou
= 52253



(42) Seriss 54.

The present-formmula for SA3560 leaves muach to be desired as regards
£lexibility wken stoved ‘«hr at 300°F. It as been found possible to obtain
satisfactory pexrformanse “to specification & much fmrroved flexibility by
paking g substantial reduotion in the quentity of U.F. resin & tests are
procesding on these lines.

OFB 109  ~ES630Y. This onamel based on SA5338, = a 50% oil
length linseed alkyd .- shoved s tendancy to excessive rsin-spotting when
subjected to tho specification weathsring test. A serieg of 4 acoelerated
wveathoring tests of the stendard 4 ~coat systam wvers tested, using 4 diff-
erant medis. Tho following vesults were obteined:e

Comnlets system on SA5338 «shade S52 - Gloss fair, rain spotting
moderats . Colour reiention rather poor, film OX. :

Conplets systom on SAS072 «shnde S52 « Gloss fairly good, rain spotting
causes blus spots. Colour retention rethsr poor. Film shovs local blistering.

Complete systec on Parslac 117 ~ shade S54 ~ Gloss good, rain spotting
moderate. colcar retention good, film K.

Conplete system on Parglac 16X « shade S54 « Gloss fairly good, rafm
epotting slight, colour retention good, £ilm OK.

This series of tosts sgain denmetrated the supsrior wathering proper-
tiez of the Paralec reeinse. A nore recent test on ES6301 -has however given a
very much betisr result to that obtnined shove & no immediate change in medium
is contemplated.

Bittinesg fss besn met with in this particular materisl « a defect hot
" e medium. The enamel does however oxhibit a strong tendsncy to

sk:m. & this is prcbably the cause of the troubls.

I~
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o
)

o
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snd Anbinony Oxide.

(43)

Purbher Ixamination of ¢.posures after 10 mentt '

All paints were Tinted Pale Blue with BY8352

Pga‘

Seriee No. 54.

CeStevens.

EPB67T = S84
Gomparison of Gookson'e Lame.arc, Metal Colore grades of R 77¢ with
Qctegon High Stein and ustagon Low Stain snd eloctrolytic procoss

Taito leads. (2} Tho ovaluation of blends of Whits Lesd with zine oiide

TYFX OF

SEDYRI CHALELIG: COLOUR GLOSS i REMARKS «
ITAD - ‘ : :
Cooksons 77451 ! ; Faded ¥. Poor | .lHeayy dirt retentiom
; i Badly
i
Gooksons 345/10% ; . " " ! n
- * ) T
' i
Cooksons 345/11C \ n " «
Cookaons V4201 n L) slizht erosicn
Lansbare V7431 nod n Heavy dirt retention
! very slight
: : : . blistering
) ! ; * ;
Lmavarc | 845/108 { S = ' Heavy dirt reteation
' T : ;
: . \ :
Lonabare 445/110 "y " "
' ) ';
Eonabaro 74201 : w n Slight blistering.
: : loderates €o hoavr
: : erosion
1 P
detal Colors V7434 " ' " % Hoavy dirt retention.
, Slight erosion
' § j, - -
ietal Colors 245/109 Z “ n i foavy dirt retention
Yotal Colors 843/110 ! ¥ " » ? “
. i
— ; e e ensia i
otal Cdours V4301 v " : Fairly heavy ercsion

-2 21 A <

e remn

]
N
i+
N
i
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0 P X . RETeFNEY - 3

Ty OF AIEDIUU CRALKIG COLOUR GLOSS REZIARKS
LAD i : :

!
Oetagon | V7431 B " Badly ' poor lioavy dirt retention
Hi h Stain - ¢ Faded ;

x L
ootegom | 345/109 B « tow "
High Stain i \ E

3 :
Ootagaen 345/110 - B " Yoo -
Hgs 8tain : 3

T : ’ : _
Octagon | V4201 | 8 I Po. "
fligh Stain : : i

’ : — L

taso iwmsn 5 P 2 ¥.Poor Moderato dirt retention

220 st:m ; { g ! ' Slight erosion

i i

i % : '
Octagon 1345/108 | 5 b HI Hoderste dirt retention
Loz Statn | : i :

- - i . ;

: i ! !
Octagon :345/110 | 6 P ;o ] -

T ; : :
Cotegon | V4203 5 i L "
Lov Staln H ! ! )

i | ; ;
lloctrolytic V7431 4/5 Pa Poor | «
rof .241/220 - :
_lectrolytic '345/210 4/5 " 4 "
ref.241/820
Octagen 21.8.3;5‘55/110 & o " "
a6 . 1;
detagon L.5.3 345/110 . 6/B ‘n Te.Poor  lloderate dirt retention
R:6 1 ' Slight erosion
Tonsbare 3l3-;5/110 6/5 " Poor Hoderato dirt retensicn
o 1’
Cooksong 3 345/110 6/5 " Y.Poor n
Rmé 1

FosMR . a528.
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- ¢ Stcvens
_HITE LEAD P4
Y8 OF LEDITN CHAIKING - GOLCUR igLoss REZARKS
- IIAD . i : :
Jdotal Colors 3 385/110 .  7/6 " Badly  VePoor ,Modorate dirt
Tm 6 1 ; | Paged i  retention
. i ! !
Ietal Colors!4 : ! 5 "
Rm 6 1 3a5/110 7/6 : o P *
Hm 618 i1 ]
Ootagon 1.S.:4 : ‘ P
Tm & i1 345/110 | 6 " Poor Isolated blistoring
fm 618 i : | : :
Octegon L.S./4 : ; )
¥ 6 'L 348/110 ; 6/ “ ow Hoderste dirt retatimm
im 618 1 ; | : '
Cooksons 4 ﬂ; :
rm 6 1 350 : 7/6 Lo (" “
2 618 h ! .
Lonsbare 4 3
a6 1 345/110 /8 ;oo " "
i 618 1

CONOUUSIONS;= The influence of the sddition of 337 linsesd stand oil or of 337
: linseed wood ¢il Stand oil is only slight,

™hip Stand oll is worgt of the four modias tried, on scoount of erosion.

Only smell differances are apperent & It is not posesible to éeleot any
one type of lend a8 being best.

The sddition of antimony & Zinc Oxide to any of the Thite Leads go fur
shoys o 2light improvemont, re crslking. dinc Oxido a8 a sols additiva has
ng apparant effect.

5
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GREAT ESTSRN RAILAY

YARTISH TES?S

(45) Series 54.

CaStcvens.

Various varnishes have been exposed to the G.7T.R. specification
for 18 months, ?rith the following resultse

EP. 718 « 723.

{118) Ex. Pale 0Oak Ysh.

Heavy ohecking, Poor colour, Ho gless. Heavy Dirt
Retention.
Dhecking first visible after 5 months on 1 coat of ¥sh-

{216) +7¥. £5) s14/186

e

figderate to Heavy checking, Poor Colour,¥o Gloss,Heawy
#irt Betentiom. A
Checking first visible after 43 rouths cn 1 coat of Vet

(116)1157  #4B) s514/186/1

N

‘loderate to Heavy clecking, Yoo lUclour,Slipght Gloss .,
Checking first visible after 47 months. ) ot. of Voh,
feavy Dirt Retentim .

118} "Perfsctom

R

feavy ciwcking, fcderate erosiop, Foor Coloui-, Mo Closs
Checking first visible after ¢} months. Slightly ncra
hoavy dirt retention then on otlers. 1 Comiie

(a6} 1Eyay 1a/187

e armt——

Hoderate checking, Best colour, Fuir gloss.
Checking first visible after 4: morths 1 coat
Zoderate dirt retention.

{138)¥15¢ Y7371 314/187/1

Moderete checking. Dirty Colcur Ho Gloss. Heevy Dirt
Retontion. .
Checking first visible after 4 menths 1 coat.

From these tests it anpcars that (116)-+ 755 V7371 Conlinol Stand 0Oil is

slightly the vsest.

Panels Yo be withdrawn.

Conlincl is Conjugated Linseed 0il meaifactured by Younghusband Barnes.

Zrocegss of Fmnels.

Sandvblasted steel ranels painted with 1 coat AIE21 Thite Lesd
paint thinned with V4079 and "hite spirit. Finighed s follovs:-

3 coats Yarnish on 12% inch of pansl

2 coats Varnish on 2'—1i inch of panel.

1 coet Veranish on centre of panel.

Ir every case the two coat system is betber than onc coat in respect of
glosa & checking & the three coat cystem only frsctionally betisr than

tvo coats.



- » (¢7) Series 54.
LABEL VARNISH & 'ATERPROOFER P.108
by D.E. Star.

4 sample of a label varnish from a competitor was anslysed -
& & match prepared using the following formmiaie

332/24
102 sms8. « Gelva 7
8¢ - - (28)
414 - - {38)
Cold cut.

This was tested on many different types of paper & labsels in
the Printing & Advertising Department & foumi to give satisfactory
impregnation conbined with o semi-gloss finish. 7Jaterproofing
properties ware also good in 8ll cases. fThe flexibility was far
superior to tho standard manille type Vamish & shoued ne danage
when folded. )

LT SHE
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REF RIGHRATOR AND QUIPHsNT FINTSHiS.

~ -~ - -~ ~

KEMPTASTITE, P.117.

__PFurthe¥ work has been gut in hand to determine the
relative merits™of SA 53554 and SA 5404. Five pots of
cach haye been pade under joint Techmicel Service and

Techmical Operatian supervision, tanked and comrverted
into Kemplggti‘&e in tgg works.

snufacture of jedia.
For the purpose of this test the following standard

fommulae and procedures were adopted.
SA_B807 SA 5554
1. {58 1bs. (197) 1. %?2 Tbs. (397)
(27 R 731 85% " R 731
(120 © (568 126 =« 568
2. (164 ¢ F?q 753‘. 2¢ 2205 " §u 72';1
(104 (865) 126 = (385)
48 v 5455; 80 " 458
57 gis- 240 50 gis. (240
11t » 432,
Yield = 94 galls. , " 38
_ Yield = 11C galls.
uanufacture. Hanufaciure.

(1) rm to 300%F.in 1 hr.
and hold ¥1ll cleay,(2)

added and whele raised to
5759F in 5 hrs. and held

T €0 B00°F.in 1 ar.
and held till clear. Then
(2) added and whole reised
to 500°F. @and held for am

5-10 mins.for very tough
bead just showing cold
fracture.

average time of 2 hrs.20 mins.
for a very tough bead showing
cold fmmciure.

. The progress of the reactiom at 500CF. was carefully
Tollowed in the case of SA 5354, sempleS of base being re-

moved ab intervals during the cook and made into a solutiom
in xylol of £% solids.
The following constants refer to such a solution.
Time at Viscosity Acid value Colour
GO0 poises of solution (3ardner-Holdt)
% hrs. $.4 20,12 8
ion 4.0 17.52 6%
Tt v 2.0 7.4 6%
g . 4.4 15.39 8
2% * (Fot off _ ..
fize 5.0 15.04 8
Bt (LBOOR, ) 5.8 18.31 8
Sz # (4350F, 6.2 15.10 9
4% a (thinned) 12.8 15.35 9

Pl ot g



CPIASPITE  P.117  (CONID)
Constants of 5 blended pots cach of Sk 5307 & SA53S4.
These were as Tollows:-

) SA 5354 SA 5507
alue (17.197 16775 0.5

s 52.85 47.68
3 2 1.‘65; 2. 40 5.7
\B¢ 4 4. 5
1 0.991 0.981

The figures In bracksts represent constants detemmined om
sapples ftom cach of the five pots blended in the laboratory.
Remarks- - R

¢ constants of the SA 5334 bulk are normal. The
viscosity of the SA 5307 is however considerably lower than
standard {6~8 poiges).

) Frop an exapination of the changes occurring during .
the cogking of SA 5334 it is apparent that the greatest
viscositg crease is obtained during the cooling period
and the duragion of this period (normelly 2-2% hrs. im the
cage of 34 5554) is obviously important.

An attemgt was made to reduce the acid value of one
pot of SA 5354 by increasing the COo blow towards the end
of the coock., It was nmot found possible o effect any sub-
stantial reductiom in acid value by this pethod, nor is it
possible o check accurately the rat€ at which COg is being
passed with vhe existing works equipment. ;

_The discrepancy between the constants deterpined upon
ihe laborntory blend of the 5 batches and the bulk when
sppear 1o be due ©o loss of volstiles when the
=wixed 0y blowing. A sipiler différence was noted
in che cace of the SA° 5307. Incidentally moisture is intro-
duced on cir blowing. )

Other aspects of this investigation relating to SAB307
navs beenr covered by Technical Service.

o

Trresiyr

:ration of Kemplastife enamels on specilal patches.

‘ranti Creap SA 5&)5,/;’5215(}-%1‘0‘@:1(&—&6 hrs.
Aryatrong maroon 34 3705/5218G - growmd -~ 80 hrs.
vile Green SA 3609/29620/4A - ground - 48 ars.
1gloss Brown 354 37Y54/332YG -~ ground ~ 4D hrs.

T Green SA 3538/3440¢ - ground - 70 hrs.
sple Green SASG0L/2862G/3 ground - 48 hrs.

e following results aiter ageing for 8 weeks
for 7 hr. @ 2209F. on %in plate.

IBTCTerce Cohgity FaeioTy |
Ho. Gloss L do; report just

sLeving. alter

) nazking
_imcellemt  SI.sherd  jlaxd 2 %ol 0.K._
Psirly good. wery ! o hard sl.soft
. " Good u H YOIy SHOoIe Geokn
AST34/3827 Satisfactory Rathert Haxd & tough -

FoSME . A5zzel
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KRPIASTITE  P.117  (Contd)

~ ~

candition an Tion acto

Reference Just after {5 report Just

No. Gloss stoving. after stoving. aiter

_making.

5584, Fairly Rather Hard & tough 0.K.
SABE56/ 3440 good short
SAS608/20628  Good f. hard Haxrd & Tough = O.K.

& tough '

Remarks. _
eneral rovement of adhesicm and to ess of
Kemalasti%e filmshg ageing is very apparent muﬁs series

but nevertheleas does not always develop with works batches. '

Conclusion.

From this series of tests it is not possible to
dn.fferentla.te between SA 5334 and SA BS07. The slight
advantage in hardness and gloss shown by SA 5307 in «

_ previous fest is not apparent. This be due Ho mder-—
cookl g of SA5307 in this instance as ?n cated by its
apnormally low viscosity.

Thers 1s no evidence which warrants a reversiom from
SA 5334 {o SA 5807.

‘
o]
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"RURLYE STAR? ALKTD XAMDL

Conparison of alkyd resins

Scrics Sa.

Fi20 C.Stevons ..

SAG291 and SAS239 after heving boen
exposed 1l onths on Steel. - Yrimed with RX4102.

B.P. 82 = 820
Colour vied ita Chal king - Colcur Glos s Renarks.
Jhite 845291 10 Fairly Falr Pine extensive biistering
Godl
Thiite SA5239 10 Fraction |Palrly Finc extensive blistering
' Yell ow ; Good
llayfair : 1 .
Oresm SA5291 10 i Faded " Colour nothing 1ike originsl
; Fine genoral blistering.
Mayfaty { :
Cresm SA5239 9 | fraction |
1 faded ' Gpod Finc general blistering
Pale Biscuilt | SAB29L 10 Yory Dirty Pairly Slight checking,dirt
Good retentim. Rangs C.2510
disameared.
Pale Biscult | SA5239 10 Slishsly Good. Checking 8. 1less dirt
Dirty retentiocn than with SA5291.
Chrome 01522
Crimson Oxid¢ SA5291 310 Good #air Chocking 7
§
@ |
Crimson o:ias{ SA5239 ic | Cond Poor Chocking 8
Tarquoise SA5291 10 Praction ;| Cood Slight dirt retention,Very
’ i Pale & blue slight blistering
Turquois e SAB239 10 b Good Checkinc 8/7. slight dirt-
rotentim
: i _
Terly Green | SA5291 10 B Goad Slight dirt retention
i § Chocking 8
: ! : :
Tarly Croem | 545239 10 P ool Slightly narc yellov than
3 i : with SAB291 .Slight dirt
i H : b oz tion. )
Sa¥on Greem | 3A5293 | 10 iLittle ! God Slight dirt retentim
1 { : brom :
Saxon Green , SA5239 S W ;oA , Goal j Chearing 8/7
| i
Borkeley forzael oo TaTAntion Goon i Checking 9.
Grecn : . Gazd :
u-—-d: s — — ‘
Scrkeley T BA5239 i0 " M&irly . Sligatly darker then SaS52S1
Grosn scd Crecking 9

.

]
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Series 54.
Coloar Mediun |Chalking | Colour Clos s Reoarks.
Sark Lincoln ; SA5291 10 Fraction Good Incinient chocking
Grean : deep & dlme
Dark Lincoln [Si5239 10 n Good Checking 8
Greem :
Terra Cotla SA5291 10 Fraction | GOOG. Incipiant clascking
dasep ;
t
Zerra Cotta | SA5239 10 n ' Good incipient checking. “‘
i Bloom over Film
3lack SA5291 10 Good I Good Checking 7
Jinek SA5239 10 Good ¥.Good Checking 5
Lisht Tan SA5291 10 Red & Poor Slight dlox on film
; Deep Checking 9/8
Light Tan SA5239 10/9 " ¥.Good Slicht dloom on film
i : checking 7
{
dnocolate SA5291 10/9 Good | Fatrly S1ight dlomm oo film
i Good Checking 7
" Chocolate SA5239 10/9 Good ~ 1 Good Slicht dloo on film
i Checking 7
— | i ‘
Conclusions All shades 4in present range have satisfactory light fastness
vith the exoeptim of llayfair Cream. Othuer exposures have shoum that this

shaie should contain antimony as sole vhite pigmant. This involves con-
sidorations of sur:ly & price.

SAS239 is rather Yetter for gloss rotention than SAS5291 but -
th. iifferences do not jJustify the merketing of tve lines of house or
cocch paint on the two mediums.

The blistering obscrved is tnususl in this type of cxposure
% must be Jue to the abnormally wet year ( nlus insufficiemt protection
sf the metal surface by the primer ) ¢
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DY:ARD STOVING :FAisL P.121.
BY W.H. STITSON & G.GALS.

-~

}m
.
o
i

Repor: on invest;;_gﬁtion. to produce a reascmable o0il type
substitute for "Keémplastite® stoving emamel.

O st 0t S Sy

_ The first stage was to try out our standard oil type .
stoving medium V 5144 with Kemplastite entation at va%ous
timss and mtores, It was found t at - 220
and both ¥ and 1 hour stoving times gave reasonable gloss and
colour betention on pale tinis but a very soft film which
tended to become generally rather brittle after 7 - 10 days.
Above 220°F the pale shades tended to discolour although the
initial hardness of £ilm was improved.

) ¥ 7027 and V 4407 were then tried, boih separate and
blendsd, at § hr. at 250°F but the films produced were ve
short and discolouration took place, particularly with V¥ 7027,

We deelded to work on V 7 and blends of s and
¥ 6929, V 5438 and (118) were tried with far more promising
resulis, partioularly at 1 hour at 2000 - 3200F, Higher
‘bempemiures gave discolouration and a reduction of the
stoving time tended to yroduce an initial softness.

¥ € was also tried alone and blended with (118) buk
Fith less promis resultse Alone, when stoved below 260°F,
it was very scft although colour retention was good.s‘nme of .
gi bigndslg:t% (118) were harder but were still soft through
WLy 7 - ¥Se i

n examination of a surmary of our tests 1t was decided
50 zive a trial to the combination of 2 Parts ¥ 4407 and
L Part Vv 5928, A small works batch was put through an -
flatstone mill grinding and larger testis carried out. Samples
werz honded to Technical Service for their opinion. The maln
snigs vith our material was that it sprayed wetter than
Kepdlastite and in order to obtain a solld job one tended %o
apply too heavy & coat which produced bad runs and tears
Jurinz stoving., It therefore became necessary to replace ail
Jr part of the White Spirit in the vamish and a t was
qaads replacing hal? the thinner i1, the V 4407 with (522).
‘his ave very much betier resulis so a larger works baich was
wads >f a Pastel Green shade. This produced a far more
favourable repori from Technical Service although resulis_were
of scurse no ¢ rison with Kemplastite in bougimess. It
was &iso found that the enamel tended to become somewhat brittle

K < '3. ? - da -
- e &glso c%%sid?red usizaxzi! a white undercoat for the paler
and 1:ss opague shades and although Fx188 White Undercoat gave
fair resulis, £S6119 Air Drying Kemitone White Undercoat gave
gvea netter results on adhesion, so that the final set up has
booone ag follows.

Pigientation generally on Kepplastite basis but in o fow

saises, namely the ve e and lesg opague colowrs, it
besn ?nc?veaged with hgaidditim of lithopone. i

P S
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DYzARD STOVING ENAys] P.121 (Contd) S§.5¢-

To be sent out in thin brus condition 50-60 secs.
F/C 4 end to teke 103 of thimner V7119 for spray.
. Stoving time 1 hour at 2009F which can be varied to
& higher temperature at a shorter time althggﬁh attentizn
mgi*g be paid %0 coloar change on the paler brighter
S CEe

Alr drying in 4 hours(dust freeland hard in 8 hours.

556119 recommended as umdercoat for the pale shades
when stoved at 1 hour at 3000F. -

V4407 has been adjusted in formulation to centain
egual parts by volume 5522) and (18) and this has received
the new reference V7519

We are however not entirely satisfied with thig .
formula, and tests are still being carried out to effect s
improvement in elasticity on ageing. Some promising resultis
have been obtained on_a Penta resin DCO type medium 387/1C/1
both alone and blended with our V7519, ork is still ove-
ceeding 80 a full report cannot be given yet.

Tests are also being carried out on our

cal grcsmt formula~
tion to determine the stability in a dipping tank.

12 ting Iopuils Lo et el elne i) o
ester gum contenv viz., 2 parts an mi»art
stoving tests were dome on the Pentalyn varnishes made.
vV 7619. V 5929.
300 1bs. Iy 258 168 1bs. Ra 259
z " Rg 14
25 gallse 1 4% galls. ¥V 5008
25 n 18 B 18)
2? " 522% T " 4031
n 4031 1z ® V 3306
Y = 94 galls. Y = 107 galis.
Stoving 1 hour 2009F irrespective of oil length.
é;naﬁ% Film Package stability.
387/71/1 5 T s A0n mar. Skins. \
887/71/2 X n 51light mar. : »
38 /73/1 G " mar signs of skimming.
387/74/2 “R107 . marx No skin. '
362/181/2 G Sl. brittle, mar * "
862/182/1 - V. sl. britile, mar ) L
562/185 1 X n % " L [} n
369/184/1 K07 Brittle LI
V4046 std. Tough, Sl.mar Edge -skin.
V4046/4 X ® naon mar . "
v4046/5 G Soft through S1. edge skin.
$62/189/1 Tough, mar Ho skin,
362/190/1 X u §le mar " "
555/194/4 G " non mar
Bad surface rivel. " n
X Tough, non mar

555/194/6

Bad surfaces rivel.

L £t

A
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DYXARD STOVING INAMsL P.121 (Contd) .54
355/194/6 SA 5291 Tough, non mar
5l. odge rivel. Ko skin.
$55/196/5 G V. tough,non mar
‘ 8l. edge rivel. n w
356/196/4 X . V. tough,non mar .
Sl. edge rivel. Sl. skin.

562/190/1, 387/7L/1 and V4046/4 were selected for trial in
Dymard.vhite viz.,

176 gms. R 713
i4 @ R 163
7 o c 1686
‘810 ces. - Varmish

Hesults:- 589/65/1 on 363/180/1. V. tough snd flexible.
: ‘ %1?&1 1oss. ‘l‘o/uéher than standard and more
(7% :

589/656/2 on 387/71/1. V. tough and flexibis,
TPendency to rivel.

$89/65/% on 4048/4. Tough and flexible.
Sl. clam.

%62/190/1 is best, but sugg%ies not being sufficient to
2mploy this as the sole vehicle makes it necessary to
conduct further blends.

562/190/1" ,
3500 gms. Pentalyn X Resin and (45) taken to
240 @ 45) 565°F in £ hr. Hold for
240 194) 5 mins. Add 28194).. Take
700 o 13) . to BB5CF in rmins, Holi
25 ces. V4033 20 mins. Cool to 45098
8.5 * V4031 and thin.

Arising fron this V7524 has been fixed using lighter solvent,
V7524 edium for Dymard. To be used egu?i varts wigh V7519..

164 1bs. Pentalyn X ?esin and (45) to ia
15 galls. (45 hs& Add (194). Take to
15 galls. (194) 5659 in 20 mins. Hold 20 mins.
27 galls. {(18) ~ Cool and thin.
27 galls. (522) _

Y = 100 galls.

Wt. per gl. 9 1bs.
Sollds 5055

_ Viscosity 2-2.5 p. @ 25%C,
V7519 ard Blending Ledium  Heat (81) to 50CYF. for noév.

00 1bs. . Add half the 258, follow:d by
T " 4 "~ 14. Hold at « for siv:.ng
25 gls. 2 1 Check with rest of 258 snd [iee -
25 v 1 to 80COF. Hold for haré pi:l
28 *  (522) ,
2 * V4031
= 94 palls.
Wi. per gl. 9.3 1bs. .
Viscosity 1.6 p. @ 25°C.

TOSLF GETEE T
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DYAYD STOVING :NAKsL P.121 (Contd) S. 54.

-~ -~ -~

Following work on Pentalyn vamishes the following
blends were pade up and test ggoggouﬁng on degreased
tin~plate and stoving 1 hour Q .« .

Lqual parts 387/1C0/1 with V7519. Good tough film. Slight
. . tendency to.rivel.
e - 387/100/1 with VE929. Soft film. Slight
tendency to rivel.
.oow $87/100/1 with V6438. Soft film. Rivels badly.
nooa 387/100/1 with V7614. Tough film, bui rivels.
noon §87/100/1 with V6960.(lab. manufacture) v
, goglt film. Rivels very
adLy e . .

The 387/100/1 used in the above tests had an addition
of 27 V3906 {lead and yanganese drier) as a test of
387/100/1 mdx%gred was still very tacky afier 1 hour
stoving at 200YF. ) T

The following blends were tested in the same manner
as outlined above. _

Bqual parts 387/100/1 plus 17 V3906 with V7519. Good tough
filme No signg of _

rivelling.
" n 387/100/1 undriered with V7519. Good
Tilm. No signs o

Tivelling. ‘
One part 387/100/1 wmdriered with 2 parts V7519.
Good hard but

00U, Ms
rather brittle. Ko
sign of rivelling.

. A test of 387/100/1 plus 17; V3906 was also rade.
This gave a tough film but it rivelled badly. The blend
of equal parts undriered 387/100/1 (now V7524) with V7519
was chosen as beé%eth"e most promising combination and a
iab. batch of Rx made up on the following formula.

~

175 1b. 713
14 163
7 = 1686 4
45 galls. V7519 ; formulae given
45 » V7524 above.
5 = (522)

Brush applied against our present standard om bare
steel and stoved 1 hour @ 200, showed the new formula to
give better gioss and is far more elastic on ageing than
our old ame. As soon as we are able to caryy out spray-
ing operations further tests will be made and its
stabiﬁty in a dip tsnk will be determined.

A dip tank test has been carried out with our present
formuia ggving the following results.
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DY¥AID SPOVING INAual P.121 (Contd) 8. 54

hunning time 8 hours. The seccnd solids
taken after material had bz2en thinned %o originat
viscosity.

=&t Viscosity Viscogity % Solids ¢ Solids
No. at at end of at at end ¢i
commencement run. commimcerent . Tun.
of test. of run.
rx6408 26 secs. 435 $2C35. 64,355 58.5%;
Rx6408 + _ ) .
15 V34EB2 35 secs. 3% 3008, 63.87 63.5.
Y G5

BN

ury




8y 5.54.
COLOURED STeNCILLING PAINTS IN SOLID FOR FOR WARGHOUSL USc.
" - BY F. sVeReIT. ~(ITEM P.12%) D

e Tellow. The Warehouse stencillers havé for some years
Gécn using yelloW stencil paint in the form of solid cakes,
vhiCh_have been made in the laboratory on the following

formmude: -
5 parts R 268
1 part_ Rx 7002 (C.Dept. Yellow Tinting Paste)

ielt bster Gum at about 380°F. ~ Femove from fire and pour

i:%_ i:;%og tinting paste. Pour mixture into flat tins while
still"hot. : -

. . As these cakes have proved more convenient and economical
in use than the liquid stencil paints used for other colours,
the laboratory was rsquested to develop similar cekes in Red,
Yeilow and Black. 4

2. Red. It was first attemgbed to make red cakes by sub-
sTiTuting a Helio Red Tinter for the Rx 7002 in the sbove
Tormula, but it was found thal the Helio Red could not with-
stand the temperatiire of the molten Lster Gum. It was there-
Tox€ ngcessary to mare a special tinter on a heat-resisting
pigment.

Jed Tinter. 70 g. 02%19 (Ba salt of Perm.Red 2B)

P o

280 co.
) 150 co.  (23)
hed Stencil
Cakes. 2700 g« R 288
- 420 g. _ Red Tinter (abvovwe)
150 co. 2y

iate as for yellow cckes. The extra (2) was found necessary
1o soften the cake.

sy _Blagk. A mixing vas madga as follows:-

3 £ : v
2(/50 g %)7022 {C Dept. Black Tinter)
, 260 ca. '

This was tried out by the Varchouse but had insufficient
sovering power and Il was necessary to add 700 g. Oil Blsck
ye {ﬁgsué‘) ex Williems (Hounslow; %o obiain sufficient
opeeity.

4. ¥nite. C. Dept'sy vhite Tinting Base B3555 was found:
t0 D€ quite useless for this purpose, being made om
lithopene, and havini far too poor an opacity. Laboratory
arindings have been pade using R:713 ground in (2) but the
cgkes so far produced arg still insu:"?lclently opague and
»1zings are now belirg made to incorporate larger per-
centages of R 713.

AT )
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WAX POLISH. V., 3.

by W.H.Stitson and C.Stevens:

 The Guardeese Wax Polish is in production on the
folizwing formulas-
Vo ax i . .
52 1pbs. Special Polish Wax No. 736

, . ex Poth Hille.
187 gells. (23) White Spirit

KaxX. possible theorsiical yield 200 1bs.

" This polish gives a harder and more water resistant
fily than Super Wax kx 580.
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AntL 3}.1nmng LAgonuie V.30 by J.H.Dale.

, A sapple of 2:4 D
1246B) received from
w3 gkinning Iiguid.
T ¥ 4046 (a spar veinlsh) which is known to skin under
certain conditions in a narrow tube was nsed ag controi,

A solutiocn (ay 109 24u6B in (23], by velume, and a
solution (T") of V5452 0% Jusiacol were used.

1 and &7 of solumcm (a) and (b) were aGded in
twrn to V4046 end the four golutions, thus cbtained, lefl
in contact with elr against a control. i

The s&ditions of ané % of solutions fa} and (b;

esuited in concentration of 0.1 end 0.3 of the antl
cx; dan®s in the varmish.

Y4046 alone skinned over between 24 and 48 hours.

0.175 ~ddi uLon of 24363 resulted In the retardation
¢f SthPlnM for b weeks whan a skin appe“rod at the edge.
The skin spread rapidly #nd within 4 days hed spread 1o
the oentre.

0,27 eddltion of 24§63 and De 177 and Q.27 additions,
of Gusisaci showed no gkin afier 25 days-

4 skin appeered on ths V4048 cortaining 0.2% 24168
afier 56 Qc&.j

mc,myl ~ 6 tertiary butyl pheunol
Z,C.I. Billinghim was tested as an

¥o skin waz present con either of the Guasiacol additic:

_ #ilms were poured of itae four sclutions against
the contrcl

After 18 hrs. fiims
were as follovs:

Aft€Y 6 ars,. drying
._i"r._s were as follows:

;;;?gsij;énl Hard set,slignt tack. Slight clam-

3LA6 4+ "

C.1% 24u8B  Surface set, strong tack. Slight clem.

V046 + Surface set, very 31igatly nore

%s ?;:GZJQJEDB strong tack zronounced clam.
s

0.1 frhiacol Fet Very sackye.

ViC46 + .

0.2 #ualacol et Very tacky.

Canelasion,

24310B appears_to be less effective as an anti skinnin

agent then Guaiacol ¥ *reliht for weight. Iis ef'mct on the
drying is corregpondingly less.

It is a polisonous liquid. Guaiacol is %oxic tc a
cartain Jegree.

The results obtained jus \,ify works *yials in §>1ace
of the Izal »henoloids used as a Gualacol substituz

cOSWE



{81} Se £k

RUBBING CQuPOIIIDS V. 31,

guardeese Cleaner. by W.H.Stitson and C.Stevens.

. Viork has been carried out to improve the stability
of the wax epulsion used in the preparation of the
cleaner.  The formula adopied is:-

Wx 101 Dmulsion for Guardsese Cleaner.

" W 887 105 1bs.
18) 21% %alls.
59) 55 1bs.
Fater ' 62 galls.
Triethanclamine 14 Ibs.
Yield 100 galis.
¥t/gin. 9.6 1bs.

1« Beal wax, thin with “hite Spirit, add cleic acid
and use at 250%F. _ ,

3. Heat water and triethanolapine to 180°¢ in agitator.

A4 4 Bc ¢ and soudsidy 1o agditator.

A2 B9, Guardeese Clzaner.

1. 881 560 1hs.
Fa 65 52 1bs.
Ri 93 1% 1bs.
Ry 742 4% 1bs.
By 317 11% 1bs.
R 722 36 1bs.
wx 101 157 galls.
Yield 1 ton

.4ake in_edge-runner.

Keeping tests have been carrisd out on the clezner
o deternine whether 0.5% borax is sufficient to prevent
mould growth _

After 4% months at 409%C.

Blank shoved fine growth around the edges.
0.5 borax B - no mould
0.1 wercuric chloride slight black nould

i

0.57 Sodiux pentachlorphenats - no mould
0.8 Bodium ocrtho phenyl phenate -~ no mould




168)

Penta-arythritol Resins V 38. S.54.

Supplementing the work done with penta~erythritel in
alkvds, re%ortefi under item P 82, experiments have been

carrvied ou
_.{) "E',T Tf&lley En R\ 107‘

PThe resins exXamined were:- _

fiszcules Pentalyn G.

fieruules Pentalyn 1.

Hexoules Pentalyn X.

e Yelley
gallae ¥R 1LO7.

with the Hercules range of Pentalyn Resins and

This is a maleic modified penta-~
erythritol resinate claimed to have
a slight dispersing effect on drying
0il polymers. N

This is a phenol modified version -

- which is very reactlve and is useful

for lmga.rt high viscosity to
varnishes made on low viscosity oils.
HardnesS 1s a special feature and it
is claimed that Pentalyn it is useful
In spar varnishes being better than
modified phenolics but somewhat in-
ferior to pure phenolics.

Is a highly maleic modifizd pente-
eryvhritol resinate which like i has
1ittIle effect on the dispersion of oil
polymers but is useful in cooks with
soft oils.

This is an Wpodified penta-erythritol
resinate similar to Pentalyn A.

Pentalyn A is not at present available.

 7he above resins were incorporated in a varieny of
i2:-atee.  Remarks concerning manufacture are given separ-
sty o the following pages. .
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LONG OIL INALEYL McDIA.

by D. s 3‘;3.-2 I % 9
Kedie wers prepared, Using the V 5438 %ype formulin

and replacing the cster gum by Pentalyns 1. G, and X, =x

Hercunles and Crayvallsc i.R. 107 from Cray Yalley Producis.

The following formiile was used:-
gims. szito. ester

500 ces.

300 cos. (45
1000 ces. (28

20 ces. V4081,

}gea't penta sster, all (81) and 100 cc.hi;é.-z'i_‘e
t0 560C_F. in 2 pour and allow to_rise to 5800 P« . Check
with balance of 45?, cool and thinm. ' N

Hanufacture.

Zxamination of media. The followlng results were obtalned:-

Resin used Pentalya Pentalyn Pentalyn Cray-
. G X X wllag  Ssuar
R 107  Gumr
Colour 63 7 62 C 7%
Viscosity 25%G. ls4p. 6.1p. 2.5p. 0.9 61).
Acid Value 6. 6.61 8.79 7.9
Solids ¢ 80.16 62.40
Drying:- ) .
"5 hours Surface Surface Frosis surface purfacs
- get, fairdly set badly set;, sat,
tacky tacky falrly stromg
X tacky tack
Overnight. Tack free Tack free Tack free Tuck fvs:
Harder Harder Harder :
24 nr. water very very very
immersion of very slight slight slight
films A.D. slight clouding,clouding clouding
3 days. clouding slight very slighy
biistering. blistering.

Conclusions. -

Pentalyn G in this insfance gave a sipilar viscogity to
ester gum, Crayvallac 1.R.107 was lower whersas Pentaim i
caussd the %geatest body. Tt was not found possible aith
Pentalyn X To produce a V5458 type of wvarnish free from
frosting tendencies and grade ¥ also had this tendency <«

8 lesser degree. :

Pental

: G appears to be a suitable substitute for
use in Vb L

AY1 the media were repoured apgrm:imatel two monihs
sfter making. Those on Pentalyns G, X & X all frosisi
badly, whereas the varnisn on Craywallac il.R.107 did wot
show this defect.  The particularlg ¢cvld weather prewail-
ing at the time mey have contributed to this failure.

U
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PREPARATION OF PuNPA-BRYTHRITOL ATKYDS. By D.i.Star.

Two formulae of this type i.ev SA 5401 and SA 5341 wers
checked in the laboratory to determine their suitability for
large scale manufacture and what losses misht be expected.
Both are alkyds of approximately 60% oil length and com-
parable with SA 5201.

SA 5401. -
The following formuia and procedure were used:-

200 grms. 781
120 v 782 penta-~erythritol ex I.C.I.

216 " (65)

181 %201, 3 poise stand oil

630 ces. (18

370 16 :
venufacture. Take all except thinners to 460° F. in 47 mins.
&nd hold I hour with vigo:ous mechanical stirring and

moderate coq blow. Then :ncrease Coo blow and hold for
Tubbery beaa with 10 :nch string - about 0 mins.
__Total actudl yield = 1400 ccs. (includes 7% (16) extra
%o s’ﬁlandard formula) equivalent to 1510 ccs. om the original
ormula. _
~ The R: 752 used had Ash 2.07% and Penta~erthritel con-
ten? B83.55 ‘ i

SA 5841. _
A 200 gms. 735
B 120 " U8 penta-é¥ythritol ex
}  Chenical Supplies

C 210 *  [$35)
D 180 = (2;

800 ccs. {183

100 ccas. 1€

yenufacture. Take, 4, B & & to 400° P. in % hr. and hold:
3 hour. Add D, take to i7E° F. In £ hr. and hold % hour
Tor 4 inch string, COy blov and mechanical stirring throvgi-
out, incrsased Quringgla:st stage. .

Total sgtudl yield = 1278 ccs. (includes 8% (i6) exira
o standard formula). equialent to 1180 ccs. on ‘the
original formula. ‘ i

The RZ 732 used had &3 0.84 % and penta~crythritol
content 74.2%. ,

Bemarks- » -

SA 5401. This mediup was clouced cue To impurities in
the penta-erythritol used. uost of the foreign matier re-
maeined as a hard ceke in i:e botion of the flask used for
the preparation, but the (isPended ratter Qid net settle on
staiding nor was it readil s removed by centrifuging.

The yield repYesents . toltal o 87 gails. ca tas
stanfard pateh, compared v. th the treorsiical yisld of 96
#alls. or the actusi amowr’ obiteined in the Works-of 72 galls.
, 3A 8841, This was gquite bright snd Tree from sedimens.
The tiEe faken to reach the end point Trom 4780 F. {i.e.? hr.)
w8 congiderably less tran t-ai specified in the standard ia-
siractions (1 - 1% hrs.)



(95) ' S.54.
PREPARATION OF PHTTA-ERTHRITOL ALKYDS (CONTD)by D.&.STAR.

- - - -

The yield corresponding to 783 gells. on the standard
batch cgmpareg withp%e celculatedgyield of 80 galls.

Constants of media.

‘These were as follows. SA 5201 figures are given for
comparison: ~

SA 6341 SA 5401 S8 5291
Visco-goises g : :
@ 25° L. 4 (3%) 5 (%) 3 -4
Colour 8 {clear) 6= clcmdy; 6-7
Solids . 52, %5 26?) 44. 250% 58 -
A.V.on solids 45 15) 30 50) 3 - 8

(Pigures in brackets are those supplied by Research Dept.)

Drying plis % V 3906 and 2% V405l. Both penta alkyds
were agprogimateli equal to SA 5291 at all stg.ges. In the
cage of SA 5401, the film was somewhat seedy. .

Water Resistance. Both penta alkyds gave & somewhat less
cloudy film than SA 5291 when immersed in water, but they
were rather wesker than the latter. .

Conclusions. The I.C.I. penta-erytnritol gives alkyds
which avre cloudy and difficult fo clarify, whereas the
guriﬁed material from Chemicel Supplies Lid. is free from
his defect. The general properties of penta alk{ﬁs of
80% 0il length differ from a corresponding glycerol alkyd
inggfgl as viscosity is higher for a glven solids and

acl ue.
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SHORT OIL VARNISHES. By J.H. Daie. S.b4.

Three Tresins from the Hercules Powder Co. Pentalyn G. -
1 sntalyn M and Tentalyn X and one from Cray Valley Products
(&R 107) which are of the penfa-erythritol - ester
€5 were used in the experiments. Varnishes of
V 592 type were made according to the cooking schedules
suggested for the respective resins.

1. Pigtalyn G - 600 gms. 562/181/2

800 ces.
18 - 880 ces.
V40351 20 ocs.

The oil and half the resin were heated to 585° F.
cne hour, the rest of the resin added and top heat re-
geined In 15 mins. The mixture was cooled, thinned to -
spproximately 2 poise and driers_added.

2. Fentalyn X - 600 gns. 362/182/1
5) 800 cecs.
18 T 1300 ces.
4081 20 ccs.

The oil and Tesin were heated to 565° F. in one houx,
cocled, thinned to opprcm.mately 2 poise and d::lers added.

4b 800 ces.
18} 1200 ccs-
4031 20 ces.

The oil and resin were heated to 565° F. in one hour,
cooled, thinned fo approximetely 2 poise and driers added.

& LR 107 = 600 gms. 562/184/1

80 ecs.
18 700 ccs.
40381 20 ccs-

The 0il and rTesi’. weré heated to 565° F. in ome houy,
cocled. thinned to ap:roximately 2 poise and driers added.

Y 6892 used for ccrmparlson.~

R 258 ~ G600 gn

gzmg GGO ccs\
18 104G ces.
V 4031 20 ces.

..... 2 258 snd (45) heated to 500° ¥. Hold £ hour, cool thin
"L add driers.

-3 5 TE7a
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SHORT' OIL VARVISHED (CONTD.) BY J.H. DAIE. S.54.

-~ ~

The yarnishes thus produced were tested and ithe following

results obtained:-

Vemish om. 1 Pegtalyngfa Pent.M. 3 P;*Ent.gé MRIO7 V6592

Vigcosit 2 poise 2 poise 1,65 p. 2 poise 0.5 p.
jolour vog® P ) ? npo N
icid Valus 7.7 16.5 8.2 9.8 7°-10

Films of the varnishes (thinmed to 0.5 poise) were
poured against V6592. ‘

Varnish on. 1 Pentalyn)2 Pent.L. $ Pent. ;4 MRIO7 V6592

After 3 hrs. Surface . Surface Surface Surface Surface
set sat set set

set
Fair Falr lighs Fair 8
Tack g‘acl; 8 Tack Tack Tac%
After 20 hrs. Ve Ve Yau Ve
hagg hag hai hag Hard

Judging from the amount of Thinners taken, rentalyn M
and bR 107 are_the hardest and most reactive, Pentalyn G _
iz soft and yields varnishes of high solids. The X grade
.:_stiﬁtemediate. Both 1 & X carry more thinmers than
25ter gum.

]
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SPAR VARVISH TYPL. BY G. MONKSFISLD. _§.54.

- A A

~ v -

Pentalyn .

was expected, direct replacement of R 858 in the
standand 74046 fomula was unsa.ﬁlsfactory, gell occu:r.nng
within one hour at 480° F. Lven using 81)
and (2) instead of 2 parts (81) to 1 ;gart (2) still ed to
gelling. The use of 1 part (81) to 2 parts (2) gave a
satisfactory result initially but the resuliing varnish was
unstable in package.

Pentalm_ X.

Gelation occurred also when R 268 was 1o~
placed by Pentalyn X in the standard V4046 formula, but g
sa‘gi(sg:)zc ory result was obtained using equal parts (81)

Pentalyn G.

This resin likewise led to a gelation but with eg
gq.rgs (2) %nd (81) a bat*si’actory varnish was obtained after
ISQ 00

Tae drying of both these varnishes, dsspite the reduced
wood oil content, was satisfactory and egual to V4048
standerd. The varnish on Pentalyn X was slighiiy harder
over-night than that on Pentalyn G and standard.

EXposure panel 1066 was prepared.

-
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VARIISHES MADs ON HsROULS POYVDSR CQ, RULAE
"BY J. H. DAL, 5. 54,

-y

Pentalyn resins G, M, X from Hevrcules Powder Co._ and
f&{' 7slley Products’ MR 107 were used in the formulae
victed by the Hercules Powder Co. in their pamphlet.

33 107 was used in plate of Pentalyn A.

"t
Ll
K 3
e

The quantities wen. the same in all forgpulas, the resin
and making instructions being the only variables.
Pype formmuls is as follows:-
Resin 300 gus.

45) 240
194) 3840
18) 700 *

uaking instructions were as follows:-
For R 107 $62/192/1 and 362/192/2.

.z of the vesin, the (45) and (194) Were taken to 585° F.
in 48 mins. held for 1! hrs. when the make gelled. The
iasgtractions called Tor holding for 2 hrs. mins. A
wepeat of the experiment had exactly the same results.

¥or Fentalyn G. 3682/191/1 and 352/191/2.

% of the resin, the (45) and (194) were taken to 585° ¥.
in 1 hr. held for 1 ar., when the make gelled. The
iastructions called for a holding period of 13 krs. 4
repeat of the experiment gave the same results.

For Fentelym k. 362/189/1. B

"he vegin and (45) were taken to 565° F. in 50 nins.,
aeld for 5 pins., the {194) added %nd the whole faken %0
A8H% Fo oin 28 mins., cooled to 450% F. and thinned.
Briars V4035 - 25 cos. and Y4081 - 8.5 ons. were added.

Colour 7

foi yentalyn X, 563/190/1.

"re vesiii and (45) were iakea %o 585° 7. ip 47 nims .,
2.3 fTor 5 wins., and the (194 addsd. e whole was
il beck o 5650 F. in 20 xins., held Tor 20 pins., -
zad cooned o 480° F. and thinned. Drievs 74033 ~ 45 ves.
FA03: - 8.3 ces. were added.
_Colour_ 573

AT
-

e Twn anocessTul makes have been exposed.
igposure panel 1065.-

 “The Pentalyn M Varnish wos curface set and dust fres in -
T ars. ond was hard-dry owernigni bhut with a proncanced clim.

: Pentalyn X Varnish was curfade. sed and dust fre: in
hard overnight free frop olug, and tougher. This
L shows en adventage Cver VG280 which is of similer
itien bub an ester gun ard is apProxipately ecqual
for vhich V6980 was ¢ war-time substituie. '

&
N
)

a

sork: is indicated., vater sbsorpticn Lests sl

aiya X in thig class of vamisa.




(70) ‘ S«b4.
¥ODIFICATION OF ALKYDS WITH PINTALYNS G AND {
by F. &VsRJIIT. -~

~ o~ -

Three methods suggested by the Hercules Powder
Company were tried out.

1. Addition of pentalyn at end of vamish codk.
C

A semple of SA 5291 base was removed from a works gg'i}
at the 2nd of the cook. To portions of this were adde
(a) 20% Pentalyn G und (b) 2CG% Pentalyn X. sach was thei
thintied with the appropriate amount of thinner and driers.
A sample was taken ‘vopr the same bateh of SA 5291 when
thinned in the works, fox use as contvol. 555/194/8.
Exposed 27/1/47. Panel No. 1083

‘2. Addition of Pentelyn as solution in White Spirit.

5% (v/v) solutions of Pentelyns ¢ end X in (18)
were made by chuming. These dissclved eventually but
not very easily.

Additions of these solutions were made tc SA 5291,
equivalent to 207 Pentalyn on the non-volatile base of
the varnish. 355/196/% and /4.
ixposed 27/1/47. 7Penel No. 1084.

3. Additiomr of Pentalyn during grinding of paint.
5557195}1 and 7 2.“__ i

Semples of Pompelan Super-Synthetic White were plaged
in ball-mills and additions of Pentalyns G and X were made
equivalent to 20% of the non-volatile porticm of the
medivm. The ball-mills weré run overnight to break up the
resing and and dissolve them in the paint.
uxposed 27/1/47. Penel No. 1067. . _

_There was no noticeable effect on the & of the
Yarnishes on adding the Pentalyn b¥ either method. After
a week 3E5/194/4 was not quite as tough as the othe:s. .
All varnishes gave equal gloss to standard and showed good
build and face before exposure. . .

The fwo white enapels containing pPentalyns showed
slightly improved initial gloss over the standard Rx €888.

E=Y aSsrass
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PENTA-&RYTHRITOL ALKYDS

3

BY J. RICKMAN.

~ ~

ompa
1428) «ng Paralac

(23) to a. nscosnv of 24

cosliy
of VéOSl ané 359

10 and SA 540

p. @ 25°C.

risons of Beck Koller R 1028/2/5 (now Beck,s 21

. (60% 0il lengi.
Beck Koller sample and Paralac 10 were thinned wi:h

g4 5401 had o vis-
'Fo each varnish was added 2% by volwms

Sasple

Property Paralac 10 SA BXY
- : experi aenigl
_ inguiriciens suUrTicLent
Sp- G- 0.288 sample sagple
Golour, original 5% 5 3
Col, our, after
thirning 5 + 1%
Vigscosity,original 13 p. Very viscous. it Do
Viscosity, efter , i
I‘xi!!g 3-}; ps 2% .po
Solids, originsal 60.5% 1008 47 . 6%
Solids, after ,
ﬁhi_nmng 48.6% £5.6% _
Acid Valve,original 1.1 10.7 25.8
rgmg time of
thinned materials
S.8. 2 hrs. 2 hrs. 3 hrs.
H S‘ 5 1] 5 n 5 i1
T.®. 4 0 4 " lightly tack:
) a.fter Zh‘r’*
Filnms. Clear, good Clear Clear, sloss
gloss,cheesy good gloss, simila™ to olie .
after 8 hrs. cheesy after pronowlcsd %z
Hard after 8 hrs. after 3 angy
16 hrs.slight- Hard after tacky & sof
ly harder than 16 hrs. after JG hrs.
Paralaz 10 .
A set of poured ¥l fllm Slightly Very mt.l.:r_:-r
£ilms after ex- weakm pilkier, & f£iln vory
posure Tor 8 hrs. slightl; wesl
were immersed in bet er than weaker than
water overnight. Paralac 10 Beck Kollex.
Regained Regained Film_ remsines
original original perman: ﬂu*y
condition iticm opalss:ent &
on standing on standing bubbiel.

it S
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PINTA- UHRITOL ATKYDS (CONTD) by J. RICKufiN.  85-54

-~ ~ - —

N Copparison of Beck Koller R 1028/2/5 with Pavel=: 10,
Oh 5406 (857 o0il length) & 327/68 (3r. Gray).

The Beck Koller & Paralac 10 Samples were the ones
tsed for the work reported above. They had stoutened =nd
were thinned with (25) to 2% poises. The sample of SA54)8
vas treated with 25 by vol. 31 & 2% V3096, and thenm
thinped %o 2% poise. The 327/68 had s viscosity of 2%
pc."Lsend fhis was not thinned but the vsual drier addition
was made.

Beck Kollesr Paralac 10 SA 5406 .337/48
Srying Time: -~ _ )
e s 1% - I
T oFe 5% 53 Si P
Filn Jheesy,but Cheesy, Cheesy Cheesy,
After § hys. hardest similar to softest:
A 5406
24 ® Hard Hard and Hard & Hard. but
toughest: tough tough soﬁg;: ‘than
cthers.

® 48 *  Hard, very Hard and  Hard & Hard Lot mot
tough tough tough as tough as

othe s

Conclusian.

SA 5406. Better than original semple 327/88, wvery
similaT To Paralac 10 but not guite as good as Beck Koller's
sample.

results confirm the belief expressed by the Reseaircn
%;ﬁe that Parelac 10 ané Beck Koller 1028/2/5 are neaxei . .
85> in oil length.

Pormmulae snd Standard Figures:-

/68. R.3731 160 gms. Aeid Value 9.0
22U R..782 109.2 * Solids €0%
385) %340.8 © Viscosity %4
élB} 416 ccs. Colour 7-8
(86 60 ¢ :
~  RH.73L 155 1bs. Acid Value 80
SA 5401 Rq§-752 IQG?I"SO " SsG’-» quz
{365) - 141 ¢ Colour 6277
7420 g v Viscosity 3-3% p-
518% 42 gls. Solids ECh
18 ig o
-1 i w5282
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PENTA- BR(ZIRITOL AIKYDS (CONTD) BY J. RICKMAN  $.54.

Formulae and otaqdaw Figures
84 E406.1s8t works batch of 327/68 above-

[81]
i

Bali. 781 150 1bs. Acid Value 9.0
R732
Rex Campbell 108 *© Colour 7-8
5652 a4r " Viscosity 8~4 p.
-(453) ig, Solids 60}0
183 41z gls.
86 6 _»

wa"rer Resistence ¢f 545408 compared with Beck Kolle
hl026/2/5 and Paralac 10.

Driéd films of these materlals were 1mexaed in water i
room temperature for 44 hours. Beck Kolle¥'s aample aad
Paralac 1{ were uwafiested. SA 5400 was milky and ths
fiur m‘..nkled at vhe adges. After 24 hours this fily had
notl cha.mpd its original appearsnce, but remained wriaxied
at The =dges and siigh%ly orange peeied ¢n the surface.
fiim strength had beer rogained end the pilkiness hail
d¢sappea1ec-

»

,onclusmns. It is apparvent that Penta- erythritol Rosiu
ssters ce:mct be subsiituted directly for rogia egter 1n
ann effort to meke 1aSi pinute economlies in g1¥cenne Asage.
The above work, incomplete as it l1s, illustrates the
variations in cooking procedure for each of a number of
varying types of varnish. B

The use of Penta Esters of Rosin, strai %nt or mod:r.f:.e i,
do not grsatly reduce the drying tine of an ester gun
wvarnish. HardneSs is incresssed especially by the us:

of Pentalyn. X.

The use of these Tesins in Stoving Yarnishes is repored
separately as Ifem P.iZ21.
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