ABOUT THE SCHEME . .. @ ‘

The B.M.C. Service Paint Scheme wos Introduced to enable B\M,C.@r!humrs and
Dealers to carry out refinishing jobs quickly, easily, and at rpini cost.

Reference to the Index Sheet will show how com sive the Scheme is; it
embraces the complete respray in ready-mixed and balig, colours for these who do
their own paint-mixing. The simple "touch-up" job @nﬂdﬂd‘ for by means of a
small contoiner designed for awner use, The Schesagalso embraces decorative paints,
for both Austin and Muffield house colours.

All these paints conform to the exacting specifications and quality as
those used by us on vehicle producgin and renovation purposes in our own factories.
The materiols are of the highe ndord end have been thoroughly tested and
approved by our Eng!nmrfn® Designs Departments. Our Supplier offers, in
conjunction with our ow ineers, a Technicol 5ervice oimed to advise and help
the Trade on ail pai lems. For further information Distributors should apply
through their nor one contoct at Cowley.
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Automation in a Paint Works

H. M. Morley* and P. Rogerst

and improved cleanliness have resulted from the installation of an automatic ce

Increased production, lower labour costs, better and closer quality control, less wnmg!o
fy»

controlled liquid-metering system, which handles solvents and paint medLb

Increasing business over the years has
meant more congestion in the manu-
facturing areas of the Greenford
plant of General and Industrial Paints
Ltd., and the possibility of further
expansion on the present site s
limited. It was therefore decided to
make better use of the existing plant
wherever possible by intreducing
automation.

An intensive study was undertaken
of all manufacturing operations, with
particular emphasis on handling, and
It was found that the practice of
welghlng and handling all liquids
created the greatest congestion, lead-
ing to wasted man-hours and un-
necessary losses by evaporation and
spillage from portable containers. |
was agreed to replace these
methods by the most efficient m

of handling, metering and nsing
of liquids that could be ned,
After many consul on various
methods and designs meet the
specified req ents, it was de-

cided to a e plan put forward
Contrel Engineering
design and Installation of
a modern automatic centrally con-
trolled liquid-metering scheme, This
could be provided at a cost allowing
for capital recovery over a reasonable
period and could be completely
erected and handed over in working
order without Iinterference with
normal production.

The original operational require-
ment put forward by the paint com-
pany was that eleven different alkyd
resins and five different solvents
were required to be pumped In pre-

*Genaral and Industrial Paints Ltd.
fAutomatic Contral Engineering Ld.

Iv

R,

The control panel of the. a.t:lomaﬁl: liguid-metering system designed by

Automatiec Control Engineering Ltd. for General and Industrial Paints Led.

set volume quantities to preselected
destinations, the whole operation to
be under the sole control of an opera-
tor situated in a control room remote
from the factory floor.

Preliminary survey

The preliminary stages of job-
planning Invelved an examination of
the existing pattern of the flow of
materials in the factory buildings and
yards. Thereafter, discharge polnts
for the various materials were selected
in consultation, and possible flow
rates decided upon. Mext, a survey
of the site was carried out and de-
tailed piping and cabling layouts were
prepared. A programme of site in-
stallation work was drawn up by the
Construction Group of A.CEE. Ltd,,
who were required to work for early
completion, whilst creating only the

minimum of interference with paint
production.

Remote sitlng of the control desk
was postulated on two grounds, the
first being the difficuley of satisfying
the necessary flameproof require-
ments for equipment located In a
hazardous area. Secondly, It was con-
sidered desirable to take the operator
away from the actual scene of activity
to aveld Interference and distraction.

The system of measurement and
control finally selected was to place
a positive displacement type of flow-
meter in each of the sixteen lines in-
volved, at a point before the line
splits Into Its various branches, pro-
vision being made for up to twelve
separate outlets after the flowmeter.
One of these outlets is selected by
the operator in accordance with his
instruction from the factory.
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The Tylor semi-rotary flowmeters
used are ficted with flameproof elec-
trically contacting heads, which pro-
duce ten changeover functions of a
micro-switch per gallon of liquid
passing through the meter, These
flow pulses are transmitted through
the flameproof cabling installation te
the batch counters in the control
desk.

The flowmeter for each liquid is
assoctated with a four-decade Deko-
tron batch counter, on which the
maximum batch is 9999 gallons, and
a sub-panel on which is mounted the
storage tank contents gauge, a 'start’
button, an outlet location selector
switch, and indicator lamps showing
the progress of the batch. Any quan-
tity up to 9999 gallons can be set,
the smallest increment being 01
gallon,

A mechanically resettable electro-
mechanical register on each batch
counter Is driven from the units de-
cade. Should there be any mains
failure, the whole system will fail to
safety, control valves will clos
pumps will shut down, etc. O

staration of the supply, the 5
of any partially complet tches
may be discovered fro electro-

mechanical register, f"thds allowing
the balance to on the batch
register, and t cess completed,
Each hmy@ a product line is
termingted “ by "a normally closed
sol rated flameproof valve,
di ng directly inte a mixer,
&r other unit. Mounted on each
discharge valve is a flameproof push
button, termed the ‘ready’ butten,
which must be pressed by the plant
operative when his machine Is avail-
able to indicate to the control panel
operator that he is ready to receive
the quantity of the particular material
he has previously demanded.
Requests for materials are made
over the telephones which form an
integral part of the control system.

Operation

The following step-by-step de-
scription of the procedure for order-
ing a batch of material and the execu-
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tion of the order gives an indication
ofthe operation of the control system.
The request for a batch will specify
the material code number, the dis-
charge location, the amount of the
batch in gallons, the formula number
and the operative’s name.

These data are recorded on the
daily log sheet by the control opera-
tor, who then sets up the batch on
the appropriate Dekotron batch coun-
ter, selects the destination on a
twelve-position switch on the pro-
duct sub-panel, and resets the batc

the design of the pipe-runs, alr vents
being Incorporated te ensure com-
plete filling on installation. Non-
return valves are fitted at the pump
end of the lines to prevent run-back,

and the discharge cu?nru: adjusted
iquid in the

initially to preuro
vertical sections of the pipe from

running ou der the static head:
uthamis@:muld enter the line.
As an“additional safeguard, air
eliﬁa&rr: are fitted upstream of the
eter in the solvent lines.

G\ separate pump, remotely started

counter electre-mechanical reg‘;; from the control desk, is used for

to Zero.

The operation can go n her
until the receiver has ed his
'ready’ button, An cal inter-

lock ensures that
{which can onl arted from the
control pane énm; take place until
the ‘ready’(bykton mounted on the
discharge” valve has been pressed;
this dicated by a panel lamp, A
e interlock ensures that the
rect ‘ready’ button has been
ressed, l.e. the button correspond-
ing to the position of the panel outlet
selector switch.

When the ‘ready’ lamp lights, the
control operater presses the 'start'
button and this operates a relay,
which holds on, and energises the
pump starter and the solenoid dis-
charge valve. Liquid is then pumped
through the meter and solencid valve,
and the count-down to zero com-
mences on the batch counter. At the
end of flow of the pre-set volume, a
relay in the batch counter operates
and closes the solencid valve, stops
the pump and lights a lamp on the
product panel indicating ‘process
complete’,

Pipeline and valve design

It will be seen that the fundamental
assumption of the metering system s
that the whole length of pipe from
flowmeter to discharge valve re-
mains fully charged with liquid at all
times, so that the quantity of liquid
passing through the flowmeter is
identical with the quantity dis-
charged. This condition is secured by

each product line. Positive-displace-
ment pumps are used on the media
lines and centrifugal pumps on the
solvent lines. Pumping pressures are
about 150 p.s.i. for media and 20
p.=.1. for solvents, with corresponding
flow rates of 20 and 28 gal. per min.

The resin and solvent lines have
diameters of 3 in. and 1% in., respec-
tively, with typical line lengths of
300 ft. from pump to discharge valve.
Resins are pumped at ambient tem-
perature and at first, some difficulry
was experienced due to their marked
rise in viscosity at low temperatures.
For example, at 7° C, (45° F.) visco-
sities increase to as much as 160
stokes and some reduction In
throughput is therefore experienced.

A tank-gauging system is included
in the control scheme. Pressure trans-
micters in each storage tank transmit
pneumatic signals back to the control
desk and these operate a gauge scaled
in gallons on the appropriate liquid
sub-panel, The operator thus re-
ceives complete information as to
material status.

Future developments of the system
will probably be in the direction of a
single-liquid eontrol medule that is
complete in itself, with batch counter,
tank contents gauge, electro-mechan-
ical register and all relays and switch-
ing circuits. From this module, control
systems of any desired size and
complexity could be assembled.

Accuracy
Extensive operating experience has
shown that batches of 3 gallons and



over can be delivered to any ocutlet
with an absolute accuracy of --1-59
and a repeatability of 117, To
ensure consistent results, routine
attention to the glands of the pumps
and gate valves is absclutely essential
to prevent the admission of air to the
pipelines. Trapped vapour must alzo
be vented off from all the lines from
time to time.

Experience has shown that if the
liquids are kept at constant tempera-
ture, a greater degree of accuracy
than that stated above can be ob-
tained.

Conclusions

The plant has been in operation for
over six menths and certain cenclu-
slons may now be drawn,

Firstly, this installation has enabled
a greater volume of paint to be pro-
duced during periods of considerable
overtime working without any addi-
tion to the plant or increase in the
size or number of buildings. Secondly,
during quieter periods, the same
amount of paint has been preduced
with a considerable reduction in the
number of man-hours wastefully
spent in drawing materials from
tanks and portering them in the
vessels from one peoint in the factory
to another for weighing, blending,
etc,

This increase in productivity hb

been accompanied by better

closer quality control, an
relief of congestion in f; ::mr
s in all

space, and greater cle,an

¥i

rospects, due to freedom from acci-
dental spillings.

In addition, it was shown thar the
greater part of the construction and
installation of such a contral system
can be carried out with ny dis-
location of production rammes.

It is considered that similar cen-
trally mntroli@ iquid-batching

plants can z@mde application in
industries concErned with che volume

productin &f liquids and composi-
tions ny different formulations.
In, in some circumstances, e.g.

¢ physical expansion of factory

emises is impossible, such a method
of distributing materials used in large
accurately controlled proportions
may be the only way of increasing the
volume of production.

January 1964 (lssue 2)



] THE BRITISH MOTOR CORPORATION STANDARDS l

PAINT CODE OF PART NUMBERS Q‘
To avold the various divisions of the British Moror Corporation duplicating part numbers for the same paint, th® following codes
have besn establizhed for different materials and, together with the paint colour codes, shall compriie the AR part number,
ClL—Cellulose. SE—3Synthetic Stoving— Electro Static. 55— le Steving,
ET—S5elf~etching. SH—Synthetic Hali~hour. ﬂ rinated Rubber—Chassis.
SA-Grnthet,lcnilr-drﬂn; SL—Synthetic Low-baking, orinated Rubber—Engine.
Exomple—FPart Mo, RD.9/55 = Tartan Red Synthetic Stovin ?
COLOUR CODE OF PART N UH
| Flg& | < F P.i-'a
Colour Code | PALC Colowr Coda L Colour Code | PAC
Aleminium AL Trafalgar Blue R 4C || Chelsea Grey u A GR.IS | sA
Aluminium Bright ... ... ALZ Blue Royale 38 | 4C | Metallic Grey o GR.I6 | BA
Perzian Blue 39| 4C || Stesl Grey GR.AT | &A
Bermuda Blue Y8140 | 4C || Carlton Grey GRIB | &A
4 \ Regency Grey Straight—ses GRLI4 [ GRIT | 6A
Champagne Belge BG.1 3 | T:ﬁllgm Grey Metallic—see GR.? | GR 2D | &4
Kashmir Belge 8G.2 3 Florida Green 0 4 GHM.I ] Gascoyne Grey GR.2l | &B
Sandy Beige—see BG.15 BG.3 3 Ash Green O i | G2 g Moonstone Grey GR 12 | &8
Whitehall (Mevada) Beige BG4 3 Palm Green GM.3 5 Mist Grey GRI3 | 6B
Royal Tan BG.5 3 Pastel Green g GM.4 5 Platinum Gray GR 24 | 6B
Cheviot Fawn BG.& 3 Sage Grenn—h"l" GH.5 5 Stiver Streak Grey Mecallle 5 GR35 | 6B
Phoenix Beige BG.7 3 Istand Green | GM.& 5 Dove Grey - - GR.26 | 6B
Beige BG.B 3 Tyrolite G GN.T 5 Rose Taupa GR.2IT | 6B
Alama Beige 869 | 3 | Berkshi n Gi.e | 5 | Lighe Grey | Gr.2za | B
Tan . it BG.io| 3 Pacific @n GM.9 5 Cumalus Grey GR.29 | &B
Stone Grey BG. I | 3A reen GM.I1Q| 5 Peat GR.30| &B
Light Beige BGUIZ| 3A Grean G| SA
Ariznca Beige BG13 | IA Green GH.I2| 5A
Stone.. .. BG. 14| 3 ute Green e GML 13| 5A
Sandy Beige '61° BG.1S Ihambra Groan GH. 14| SA || Mardi Gras Red . .
Leaf Green GHM.I5| 5A || Colorado [Signal) Red
Wale Green GM.16| 5A || Orient Red
Black i Q Porcelain Gresn . .. GHIT [ SA || Cherry Red
Wrinkle (Crockle] Slack . Connaught Green | GMLIB) SA || Damask (Morris) Red
. Sutherland Green G2 | 5A || Autumn Red
Tintern Green GM,20 | 54 || Royal Marcon
Speedwell Blue Lk 4 Rydal Green G2 | SB || Maroon
lee (Hesley) Blue—Metallich r@ Empire Green e GM.22 | 5B || Tartan Red
—sce BLI.IB BUL2 4 Metailic Green. . GHN.2A | 5B || Orehid
Stesl Blue BULY 4 Sherwond Gresn ;’Au:nn—S:gl Coral Red
Glacier Blus BLYL4 4 Green) . oo GM.24 | 58 Chestnut
Kingfisher B!w BLLS 4 || Racing Green GRI5| 38 || Carmine
Turqun-]:h-—l' e Blue see Lizard Grean GM.26| 5B |/ Reno Red ..
BLL28 BU.& 4 Raomain Grean GM.27 | 5B Richmond Red
Florentine B BU.7 4 Mist Green GM.28 | 58 || Chariot Red
isiand Blu B8 k. Woodland Green . GM.27 | 58 || Likac
Minaral Blu BU.9 4 M.G. Green : GM.30 | 5B Deep Pink
Teal Blue .. . . ; .| BLEIG| 4 M.G. Green Merallic... | G| 5C (| Claret
Basifica Blue i BLLIT | 44 (| Westminster Greon.. = e GMAR | SC || Crange s
Iris Blue . BULIZ | 44 || Willew Green.. ... i GM.33| 5C || Embassy Maroon o
Mavy Blue .. . BU.1Y | 4A || Lincoln Green oo oo GM.34| 5C || Agare Red < S T I
Clipt:r Bluie e BLLI4 | 4A || Cumberland Green (Riley One-
Gray. BULIS | 4A Point-Five—Loaf Grl::ﬂj GM.35 | 5C
Ocean Blue ... BULIG | 4A || Bronze Green o GM.36 | 5C ‘. Froae White .. wWT.| 8
Horizon Blue e | BULIT | 4A (| Admond Green oo e | GNGIT | BC WT.2 8
lca Blue Striigh{—in BUZ BLLIB | 4A || Mid Green G238 | 5C || Ivory Whike Wwr3 | 8
Reef Blus . . BU.12 | 4A || Farn Green ... GM.39 ) 5C || Old English White (O Whlt-] ;i
Capri Blue BLL2O | 4A Snowberry White S| WTA ]
Streamline Blue BLL.2I | 4B ]
Conway Blue _ | BU2Y| 48 || Court Grlz . GR.1 &
Setardust Blue s BUD3 | 4B || Cardigan (Swiss) Grey ... | GR2 &
Dark Blue e [t BU.24 | 4B Birch Grey —nninan GR.3 & Pale lvory SerrTR TR ey L A | 9
Yembley Blue . BUL.I5 | 4B || Tweed Gray. . e GR.4 ] Chartreuse Yellow ... i | WA, 9
Turquolss Blue ... e | BUL2E | 4B || Frilford Gray ... S 8. & || Primrosa ?unhum} Yallow.. ¥L3 ¥
Azure Blue ... .| BUIT | 4B || Clarendon Grey e GRE & Avtumn ( dlm\r] Gold .. RIS B § 0 9
Smoke Blue ... BLUL2B | 48 || Yukon Grey | GR.T & Cream {ivary) SRR R | .. 9
Adsalan Blue ..o | BUL2S | 4B || Charcoal Grey .. GR.B & County Cream IE— . | 9
Drynasty Blue .. oo | BLLIO | 4B ] Dark gwlll;h:} Grur.-u. GR.10 | GR.® & Marigold. .. " vt B 4 By 9
Thames Blue .o | BUAI| 4C || Pearl Gre i GR.IOD | & Go Yellow .. wa| YLB 9
Blue Metallle .. . | Bu.32| 4C || Farina Gr\lr ; A || Highwa Yellow .. .. YL.9 9
Delft Blue .. ... ... BUL33 | 4C Gnnénlln Grlr &A || Marris (Deap) C‘rﬂm ] YLD §
Cambridge Blue .. BLL34 | 4C z 6A || Flesta Yellow __ . A e e W,y PR 9A
Surt Bl BLL3S | 4C ﬂ.“lm:;r Grtf Metallic—soe GR.19! GR.I4 | &A
Light Blug ..o, BULIE | 4C || Smoke Grey—see BULIS A
E BR H - B CORPORATION L Firee heswed Febroary 1959
[ STANDARDS DEPARTIENT. LONGSRIDGE, BIRMINGHAM, ENGLAND Revived Moy 1962 " race ne. PAC.2




COLOUR BASIC TINTERS—CODE OF PART I%UHBEHS

TINTER COLOUR CODE TINTE OUR CODE
r
Black BKT.l | Helio Red p 9 RDT.|
Crimsg‘ HDTi
RDT.3
Prussian Blue BUT.|  Mareon RDT.4
Monastral Blue BUT2 t Purple RDT.5
Light Blue Bugi Purple Oxide RDT6
Middle Blue A | Pink Oxide RDT.7
Extra Pale Blue ﬁj Pale Fast Maroon RDT.S8
o_ Extra Pale Fast Maroon ROT.9
Middle Brunswick Gre GNT.1 | White A
Light Fast Green GNT.2
Yellow Ochre B ~ | YAT |
Lemon Chrome YLT.2
GRT.| Orange Chrome YLT.3
GRT.1 | Pale Ochre YLT.4
GRT.3 | Pale Yellow YLT.S
Pale Fast Yellow YLT.6
Middle Chrome YLT.7
Extra Pale Ochre YLT.8
race no. PAC.2A || Revioed Wy 1362 || STANDARDS DEPARTHENT. LONSBAIDOE, BIRMING! AM, ENGLAND




| B.M.C. SERVICE PAINT SCHEME |
MIXING FORMULAE

B.M.C. Code Colour Fo las
o
BL.I SPEEDWELL BLUE °
WTT.I e WHITE .. o " 594%
BUT.3 - LIGHT BLUE . o 121% (7T2)
GRT. | - LIGHT GREY .. 216% (98)
ROT.6 b PURPLE OXIDE PN O 2%

@ly 100%
This colour could takeg& of GNT.2

BUS  ISLAND BLUE 4
n © ey, - - - B
- - - - o 19 55
s Ghie )

RDT.6 .. PURP e B el |
GRT2 .. naybnn ¥ wR W mgé’; Y
Z %

BU.l4  CLIPPER

GRT2 .’ DARK GREY .. .. .. .. 48%
BUT3 4 LIGHTBLUE .. .. .. .. 3% g;
GRT.LN?. LIGHT GREY .. .. .. .. 13
YL79 .. PALEOCHRE .. .. .. .. 3%
&O 100%
B SMOKE GREY

GRT.I .. LIGHT GREY .. .. .. .. 6%
WIT. .. WHTE .. .. .. .. . naj {g&;

/ BUT3 .. LIGHTBLUE .. .. .. .. 7& 3
YLT.4 .. PALE OCHRE .. .. .. ..

|

BU.35 SURF BLU

BUT.3 .. LIGHTBLUE .. .. .. .. 7h%
YLT.5 .. PALE YELLOW O B44
YLT4 .. PALEOCHRE .. .. .. .. }nﬁ
WTT.l .. WHITE .. .. .. .. .. 74%,

100%,

This colour could take 3 trace of WTT.| or YLT.4

GM.37 ALMOND GREEN

YLT7 . MIDDLE CHROME .. .. .. 0%
GRT2 .. DARKGREY .. .. .. .. 19 (89)
BUT2 .. MONASTRAL BLUE .. é

100%,
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| B.M.C. SERVICE PAINT SCHEME

MIXING FORMULAE

B.M.C. Code Colour

GRA4

GR.11
(1960)

GR.11
(1960}

<
&

WT.3

wWTA4

TWEED GREY

GRT.I - LIGHT GREY .
GRT.2 wi DARK GREY .
YLT.4 " PALE OCHRE .
BUT.3 iu LIGHT BLUE

This colour could take a trace of YL

FARINA GREY (1960 ,99
WTT.1 . WH -

GRT.I iy LIGHT GREY
YLT.4 ..  PALE OCHRE

o

FARINA GREY (1961

GRT.3 HH E PALE GREY ..
GRT.1 - L@R GREY ..

YLT.8 = A PALE OCHRE
RDT.7 0 MK OXIDE .. ;

=1

RED OXIDE ..
DARK GREY ..

Hl—l

Use undercoat Light Red AKIZ303 to 2307

TARTAN RED
(Mot avallable)

OLD ENGLISH WHITEIIVDR‘I'IQFF 1W‘HITE
WHITE

WTT.I gii

YLT.4 - PALE OCHRE . - -
GRT.I a LIGHT GREY ., i v
RDT.7 o FINK OXIDE =

This colour could take a trace of WTT.I

SMNOWBERRY WHITE

WTT.1 H WHITE ..

GRT.3 o EXTRA PALE GREY .

YLT.8 ai EXTRA PALE OCHRE v .
GNT.3 EXTRA PALE FAST GREEN e

42

Q RED
w CRIMSON ‘e i P A
PINK OXIDE .. i in is

@ R

100%

924%
ié*

IUD‘%

667

6o

(951)
(3%4)
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| B.M.C. SERVICE PAINT SCHEME

MIXING FORMULAE
S

B.M.C. Code Colour ?}Qu

. g
[ ]
YL.II  FIESTA YELLOW @
GRT.3 . EXTRA PALE GREY .. . o 5995
YLT9 .. PALE PRIMROSE .. . S 3 (903)
GRT.I. .. LIGHT GREY .. .. «.&J .. agg
BUTS .. EXTRA PALE BLUE .. 'y o 319

100%,

This colour could take az f WTT.1



