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EXPERIMENTS ON COLOURS.
KF a ray of light pafs through a glafs

prifin, it forms a fpe€trum; which,
Sir Ifaac Newton conceives, may be com-
pofed of the following feven colours ;i viz.
3ft, vielet 5 2d, indigo; 3d, bluej 4th,
green; sth, yellow; 6th, orange; 7th,
red. If this {fpe€trum be divided into 360
equal parts, each of thefe colours (accord-
ing to Sir Tfaac Newton) will occupy that
proportion of parts which is affigned to
it in the circular fpedtrum. See. Fig. 1.
And if thefe colours be mixed, by making
the circle revolve {wifily round ifs centre,
they compole white,

It is generally known that indigo and
fed, when mixed in proper proportions,
produce violet; that blue, and yellow,
produce green; and that yellow, and red,
produce orange.

Does it ndt then feem probable, fince
indigo, blue, yellow, and red, are capable
of producing the other three colours, viz.
viclet, green, and orange, that indigo, blue,
Jellorw, and red, may be the only original,
or clementary colours, at leaft that, if
mixed in due propoftions, they fhould pro-
duce the ¢ffel of the Jeveny or compofe
qwbite. , N
EXPERIMENT 1. SeeTable, Fig. 2, A. 7.

To afcertain upon this {uppofition the
proportion. of in({)igo,' blue, yellow, and
red, in white, .
~ Sce the fpe&trum for the following pre-
portions, ‘viz, -~ - — -5
Indigo 40

1

Blue' 60 £3 25, ‘-f‘a:'ég
ellow 48 as- :EE §§§°£
Red 45 gz 835 55223
—  Indigo. .
As 193 366 40 74 123 Indigo
Blue B
193 360 6o 111,327 Blue
Yellow 19
193 360 ]l{egd 89123 Yellow
193 ,360 45, 83 .:.g.; Red-

. 3"50 -
MontrLy Mags Nos xLviz,

- Sheuld compofe 360 -

ORIGINAL COMMUNICATIONS.

A circle then painted 74 118 indigd,

1 1r7 bllue, 89 193 yellow, 83}—};‘
red, fhould produce white;
dn future 1 fball not flate the procefs fun
diftovering the proper proportions of the dif~
Jerent colours, but merely flate the refults,
Jor the fake of brevity, and, for the Jameé
reafin, 1 fball occafiopally ufe the initial les-
ters of the colours only, - )

Bat it is contended, that although s’

violet may Be produced, by blepding red,
and indigo; a green, by blending blue,

and yellow ; and an orange, -by blending,
yellow, and red : yet the violet,\green, and -

e

orange fo produced, are faditious and com~ -

bined, and not like the violet, orange, and

green, prifmatic colours, becaufe if thefe _

colours, fo compofed, be ‘paffed through a
fecond prifm, they will be feparated “into’

the two elementary colours compofing™

them; which; it is faid, cannot bé done

with the prifmatic violet, green, and-

orange. Now Experiment A 1, and the
confideration, that the fa&itious violet;

green, and orange, are each compofed of

the colours immediately contiguous_ ta
them, the one to the right hand, and the
ather to the left hand, in the prifinatic
fpectrum; as well as the objeftion mena
tioned before, (which; if it be conclufive,
proves' all the feven colours of the prifin ta
be equally elements), thefe eircumlftances
concur in fuggefting a’'luppofition; that
any fallitions prifmatic colbur, may be pro-

. duced by the tawo immediately contiguous.

EXPERIMENT L. .
Upon this fuppofition a circle painted,
45 or 19032 Red - :

40 169 %% qulgd

Violet.
" SeeTablg Bt
EXPERIMENT III.
8'0‘\ or. 205 293 Violet
60 154 2o Blug

Should compofe 360 . Indigos .
poes Sec Tuble B 2,
3 U ~  EXPERLs



s10 Esperiments
 EXPERIMENT 1V,
40 or 144 Indigo
6o 216  Green

Should compofe 360 Blue.

See Table B 1.
EXPERIMENT V.

6o or 200  Blue
48 160 < Yellow

Should compole 360 Gréen.
ppees Sec Table B 1.

EXPERIMENT VI.

6o or 248 3% Green
: 61
27 or rrrgd Orange _

Sheuld compofe 160 Yellow.
See Table B s.
EXPERIMENT VI,

43 or 185 %3 Yellow

45 174 33 Red |

-Should compofe 360 Orange.
. - See ‘Table B 6,
EXPERIMENT viI11,
27 or 9o v%7 Orange
S0 169 oy Violet-
Should compofe 360 Red. -
o Sez Table B 7.
From thefe Experiments, B 1, to B 75
it appears that a.fa&itious coloun, refem.
bling any colour in the prifin, may bLe
produced by the combination of the two
that are immediately contiguous, in the
proportion in which they are‘in the fpec-
-trum, . : .
1t folloavs then, that any three Sollowing
_eplour's in the [pectrum awhen combined, pro-
“duce only’ the middle “colour, becaufe the
two extiemes produce only the’ interme.
diate colour, ‘
- EXPERIMENT IX.
.45 0r 9832 Red
So 174 .195"? Violet
49 87 s Indigo

Should compofe 360

Violet,. - _
. See Table C 1.
EXPERIMENT X. '
80 or 160 Violet -
. 40 8a Indigo
6o 120  Blue
Sheu]dlcompofe 360" Indigo. .

See Table C 2.

g
on-Colours, [Auvgutt,
K . :
EXPERIMENT Xk
40 or  go Indigo
60 153 Blue
6o 135 Green
Should compofe 360 Blue.

Sce Table C 20
EXPERIMENT Xil.

6
60 or 128 %5 Blue

60 128 7‘?'_6% Green
43 102 A& Yellow
Should compofe 360 Green,

See T'able C 4.,
EXPERIMENT XII. - :

6o or 160 Green
43 128 Yellow
27 73 Orange
Should compofe 360 - Yellow.
o See Table C s,
EXPERIMENT XIV. .
48 or 144 Yellow
27 3t °  Orange
45 1353 Red
jShoul’d compofe 360 Orange. -

See Table C 6
EXPERIMENT XV.

27 or 67%% Orange
45 106 23 Red
80 x89 22 Violet

Should compofe 160 Red.

which prove that any intermediate fafti-
tious prilinatic colour, may be compofed
of the two immediately contiguous, it fol.
lows : that if any Jous Sollowing colours in
the fpectrum be taken, a tint or fhade inter -
shediate to the Jfecond and third colonrs avill
be jroduced. "For the 1ft, and %the 3d,
produce the a2d, which is intermediate
and the 2d, and gth, ‘produce the 3d,
which is intermediate to them; confe-
yuently the tint, fhade, or colour, pro-
_duced by all the four, will be the {ame,
4s would have been produced by eombin-
ing only the 2d, and 3d, or'the two inter-
mudiate colours, i ]

From the Experiments C 1 to C 7, it
may be inferved, that avbite or the Same
effe& swbich is praduced by the combination
or the feven colours, wuill be produced by
beginning avith any colour in the fpectrum,
axd combining a quetity of the 2d colour
epual to the 1jt, 2d, znd third; <with a
quantity of the sth colour equal to the ath,

St¥y and Gth, and by adding ta thefe the 7th

cobour

See Table C 7.
From the Experiments B 1 to B Ty-
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colour in the proportion in wbhich it exifts in the pectrum, beraufe any three followin
colours produce on combination only the middle colour, On this tuppofftion white

* §s produced by R - ‘

4. EXPERIMENT XVI. .

Indigo 180 == Violet 80 + Indigo 40 4 Blue 60, See C2.
Yellow 135 == Green 6o 4 Yellow 48 + Orange 27, Sec C 50
Red 45 == Red 45 in the Speétrum,
360  See Table Dy,
EXPERIMENT Xvu,’ o
Blue 160 = Indigo 40 4 Blue + 60 Green + 60. See C 3
.Orange 120 = Yellow 438 + Orange 27 4 Red + 45. See C#,
Violet 8o Sce the Spedtrum., |
160 See Table D 2.
EXPERIMENT XVII, ' o
Green 168 = Blue 60 4 Green 6o + Yellow 48. See Cg4.
Red 152 = Orange 27 + Red 45 + Violet 80, See C 7.
Indigo 40 See the Spedtrum,
360 See Table D 3.
EXPERIMENT XIX. L
Yellow 135 = Green 6o + Yellow 48 + Orange 27, SeeC e -
Violet 165 = Red 45 + Violet 80 4 Indigo 40, See C.3, ~ -
Blue 6o = See the Spe&trum.
360 See Table D 4.
. EXPERIMENT XX, _
Orange 120 = Yellow 48 4 Orange 27 4 Red 45, Sce C 6.
Indigo 180 = Violet 8o + Tndigo 40 4 Blue 69, See C g,
Gregn 606 = 8ec the Sperum, : o
360 See Table D 5. )
. EXPERIMENT XXI, . -
Red 152 = Orange 27 4 Red 45 + Violet 80, Sce Ciz.-
Blue 160 — Indigo 40 + Blue 60 4 Green 6ov See C 3¢
Yellow 48 —  See the Spe&rum,
360 See Table D 6, .
. EXPERIMENT XXII.
Vialet 165 = Red 45 + Violet 80 - Indigo .40. SeeC1.
Green 168 — Blue 60 + Green 6o 4 Ycﬁow; 48, Sce C 4,
Orange 27 = See the Speétrum, ’ .

360 See Table D 7.

It follows from what has _preceded, zhat the following ecombination of eolours awill
Produce white; iz, begin at any colour in the fpeltrum, and take of the 3d a proportion
or quantity == to the \}, 2dy aud 3d5 of the sth a proportion = 19 the 45 gnd 6ab;

and of the 6th == sth and 71h, o o

EXPERIMENT XXIiI.
Indigo 180 = to Violet 80 4 Indigo 40 4 Blue 6o
Yellow 87 =  Green 60 + Orange 27
Orange 93 =  Yellow 45 + Red 48.
Produce 360 White, - See Table E 1,
. EXPERIMENT XXIV.
Orange 120 = to Yellow 3§ 4 Orange 27 -+ Red 45
Indigo 140 =" Violet 80 +4 Blue 60 -
Blue © 100 — - Indigo 46 4 Green 6o

Produce 360 White, Sec Table E 2, ) .
i 3 U2 ; " BXPERIMENT
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EXPERIMENT XXV,
Blue 160 = to Indigo 40 4 Blue 60 4+ Green 69
Orange 93 = Yellow 48 + Red 45
Red 107 =  Orange 27+ Violet 80

Produce 360 White. See Table E 1.
. EXPERIMENT XXVI,
Red 152 = to Orange 27 4 Red 45 4 Violet 3a
/‘Blue ‘108 =  Indigo 40 4 Green 60
Green 108 —  Blue 60 4 Yellow 48

Produce 160 White.  See Table E 4/
EXPERIMENT XXVII.
Green 168 = to Blue 60 4 Green 6a 4 Yellow 48

Red ro7 =  Orange %7 + Violet 80
Violet. 85 — Red 45 4 Indigo 40

Produce 360 White. Sce Table E s.

oo EXPERIMENT XXVII.
Yellow 135 = to Green 6o—a|\?(ellow 43 4 Orange 27
Viclet 85 = Red 45+ Indigo 40
Indigp\ 140 = Violet 80 4 Blue 6o

Produce 160 White, See Table E 6,
S EXPERIMENT XXIX.
Violet 165 = to Red 45+ Vialet 80 + Indigo 40
Green 108 —  Blue 60 4 Yellow 48
Yellow 87 =  Gieen 60 + Orange 27

Produce 360 White..  See Table E 7.

From the circumftance, that if four following: colours be taken, a. fhade in.
" termediate to the 2d apd 3d, will be produced; it is evident, that awbire Should

be produced by that fbade, or tint, equal in quantity to the 1f}, 2d, 3d, end 4th colonrs, .

combined with the 6th colour, equal in quantity to the sth, 6th, and 71b. By this method
white may be produced by the combination of two colours, or rather by one prifmatic
colour, and a fhade internediate to two athers, which fhade may bé diftinguithed by

3 pame~compounded of the two colours, to which it is intermediateo

] EXPERIMENT XXX. o
Indigo Blue 240 = Violet 804-40 Indigo- 60 Blue 460 Green,
+ Orange 120 = Yellow 484 Orange 27 4+ Red 45

i
360 White., - See Table F 5.
: EXPEXIMENT XXXI. '
Blue Green 208 = Indigo 40+ Blue 60+ Green 60+ Yellow 43
~ Red 152 = Orange 27+ Red 454 Vialet So '
360 White. See Tabhle F 2,
EXPERIMENT XXXII. '
Green Yellow 195 — Blue 604 Green 60 +Yellow 484 Orange 27
Violet 165 = Red 454 Violet so+1ndigo/ﬁo ‘

360 “White. §ce Table F 3.
EXRERIMENT XXXII!,
Yellow Orange 180 = Green 6o+ Yellow 48+ Orange 274-Red 45
Indigo 180 = Violet 804 Indigp 40=Blue 6o -
360 White. See Table Fq.
EXPERIMENT XXXIV, '
Orange Red 200 = Yellow 48 +Orange 274 Red 454 Violet 80
- Blue 160 = Violet 40+ Blue 604 Green o

basny >

360 White,  Sec Table F g

EXPERIMENT -
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o EXPERIMENT XXXV, :
" Red Violet 192 -— Orange 27 4 Red 45+ Violet 8o 4-Indigo 4q
: -Green 168 = Blue 60+ Green 60+ Yellow 48 e

360  White.

 Wiolet Indigo 225 =
Yellow 135 — Green

160 White.

It may perhaps be found that this is
the molt harmonious combination of co-
lours poffible; and that which perfons of
taite would adopt with the happieft effect
In their drefs, in the colouring of their
apartments, or in any fubjeét which co-
lours are employed to embellith, ' ,

In part 2d, of the 76th vol, of the Phi-
lofophical Tranfaétions, for “the year
1786, a very interefting and ingenious
memoir is publifhed, containing various
experiments by Dr: Robert Darwin, on
the ocular fpe&ra of light and colours.
“In this memoir it is oblerved, that if a
piece of coloured filk, about an inch in
diameter, be placed on a- fheet of white
paper, about half a yard from the eye;
and it be looked upon fteadily for a mi-
nute, -and the eye be then removed to
another part of the white paper, a fpectrum
will be feen of]the form of the filk ; but of
a colour oppofite to it, viz.

Red filk p“roduc_es‘g blue gréen fpe@rum.
Orange . an Indigo-blue,

Yellow ., . ., a violetindigo,
Green . ', . a red violet,
Blue , "+ ariorange red.

“Indigo ., , . a yellow orange,
Violet

+ o a greenyellow.

Now thefe fpe@lra are precifely of the
colour which, combined with that colour
which produced them, : compofe  white,
agreeableto the Experiments from-F.1 and

7. _
- In the Philofophical “Tranfaftions for

the year 1794, Part 1ft, page 107, there”

is an account of fome -ver interefting
experiments on the effeéts pf light trant-
mitted throngh coloured glafs, . by Sig
Benjamin  Thompfon, ' Count Rumford:
€. g. "provide- two candles, and let the
light proceeding from one, pafs through a
coloured glafs; Iét the other candle be fo
much farther removed from an obje&t in-
tercepting the light of both, that-the two
fhadows “of that objeét. produced by the
candles be equally ftrang; -or in other
words, let the light tranfmitted through
the glafs, when it falls on the objedt,

whofe fhadow is to be reccived, beequally -

See Table F 6.
EXPERIMENT XXXVI,

Red 454 Violet 804 Indigo 4o+B'1u,e So h
604 Yellow 48+ Orange 27

Sce Table F 4. ) -

intenfe with the light proceeding imwney
diately from the more diftant candle; one
of thefe fhadows will be of the colour of
the glafs, the other will be the"o'p'poﬁt’b.
cclour, or that colour which combined
with the tranfmitted colour would’ pro-
duce white, :

The two fhadows produced by twa
candles, one tranfirfitting the light.through .
a coloured glafs, the light of the other:
falling immediately on the object-will be, |
Ifthe glafs be Violet —Violetand green yellow

.- Indigo —Indigo asid ellow orange

« Blue——Blue and or, red
Green ~—Green and sed violet
 Yellow—Yellow and violet indige
" Orange—Orange and indigo blue
.Red —~—Red and blue green. :
“Thefe Ekperimﬁ;ts, which are eafily
made, and- very ‘amufing, coin¢idg’ with’
thofe from F 1 to F 7, No. 30 ta 36, and
with the Experiments on the Ocular Spec.-
tra, made by Dr. Robert Daywin, and re.
ferred to in Dr. Darwin’s Zoopomias a
work which may be confidered as one of .
the firft produ&tions of the human mind.
Fig. 3. Is a'table fhewing ithc,'rgjiperal
relation which the feveral colours bear to
cach other, beginning with any colour in
the prifmatic fpetrum. L '

Birmingbam. S. GaLYon, Jun.

To the Editor of the Monthly Magazine.
SIR . P

UPPOSING the National Debt ta_be
) cqual to four hundred ‘millions, (or
more of 3 -per cent. Annuities, of the va-
lue of so per cent. that is, two hundred
millions fterling 5 fifty millions, or more
if it can be employed, of this property,-
may be putinto cicculation, in the follow-
ing manner. Let any. ftockholdey, wh‘o
would with tocirculate fome part of his
flock, without felling it, transfer a cer-
tain quantity of it, fuppofe twenty thou-
fand pounds 3 per cents. to the Governors
and Dire€tors of the Bank, whoare then
to deliver to him fifty certificates, or
notes of transfer‘;jeacl?l' of them to be
marked as of the value 9f 100l. or a
greater quantity in number, and of lefs.

> S : value



