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“Colour photogrnphs of ‘the spectrum, or| of any
obtained by the followmg method.
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A transparent |L
of any Lmd lms }to be placed in contact with a metal

other object, are
hotoglaplnc film
lic mirror duving




P/wtoa why “y‘ me Interferentm  Methdd,

oxposurc Teds then dev »lopcd ﬂnd fixed by tho 1rufm'l‘l means em- -

ployed in" -photography, - the rcsult bemg o ﬂted colour photogmph
visible by reflected light. | :
~The wmirror is easily for ed by means of me’rcm'_) , "‘,Thc glass plato
cm‘lymg tho film being nclosed in a camera slidey “&_quantum-of -
mereury is “allowed to ﬂow" n from a small reservoir ‘and fill the Lack
~ part of the slide, which is xLado mcroury-tlght The. plate is” turned
“with its glass side towards the objective, the senqms d film toncbmg
the la_ycr of mercary. After cxposure, tho| mercn
~flow back into its reser vonl and the plate taan out for devclopment.

* The only two conditions necessary for obhmm r colour, trans-.
~ parency of the film and the presence of a rrzuror d‘mng ‘exposure, .

are physical conditions. - The chemical nature of the photooxaphlc

layer has only.secondary m]portance any s sabstance capablo of giving,

by means of an nppmprmto development, ahﬁxed cplourless photo; -

photograph.

graph, is found to glvo, when backed by th mirror, a ﬁxcd coloul
We may take, for mqhndo, as a sensitive: ﬂlm a hJ

er of albu méno-

“iodide of silver,” with an | acid developer; or a la)cr of. gclatmo-*

hromide of .silver, mth p)rog.mlhc acid, or with a idol, as deve-
lopers. - Cyanide or bxomlde of potassium may be as’usml employed
for fixing the image, In' a word, the tcch}ws of [ordmmy photo- =

~ graphy remain nnclmngcd ‘Even the secondary processes of intensi-

fication and of moclnon»atmahon are cmplq)ed with full’ success for

colour photography. -

and fovined; in fact, by grains of light-sensitive matt
nnpnsunod by a eub»-tmtum of gelatine, albumen,

The photogmplnc ﬁlms (‘ommon._y in use aro foun} to be opaq\;o, .

and collodion.

matter pervading the wholo of the neutral substra um How can
~such .o transparent film be realised ? 'I‘l‘ns que tion remained
insoluble to me for many years, so that I was debapred trying. the
above method when 1 first thought of it.. The llﬁncult), how.
cever, is simply solved by the following rcmmk Ity is well known
* that the precipitation of a metallic compound suclf as bromide of
“silyer, does not take place in the presence of an orgatio colloid, such
“as albumen, gelatine, or collodion. In reality, the me ulhc compound
~is formed, but remains invisiblo; it is retained i1} & transpavent -
- modificatich by the organic substances, Weo Invo only, therefore; to ™
- prepare the films in the usual way, but with a stronge pmpontlon of

© theor ganic snbstratum ; the result is a tmmp{nent ﬁlrn By mixing, ™

;. for instance, a gclatmous solution of nitrate of silver with a gelatinous

.. " kolution of bromide of potassinm, no precipitate is fprmed, and the

: L.snlt i3 a tt.\ns]mont film of dvy gelatino conlammg 15 and even 30
\u* cent. of the “qnght of bromldc of snlvm. '
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“y is_allowed to - -

r mechanically .

" What is here wanted is a fully transparent ﬁlm tb Tight-sensitivé
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<. v Tho colours reflec
~+ of ‘the same kip

- gives rise to a set.of s ‘
" the distance. between two successive loops; being -

by thie-film are duo to interference : they are
ind w8 those reflected by soap bubbles or by Newton’s
When a ray-of |definite wave-length falls on the sensitive
. is during expogu¥o reflected ‘back by the mirror, and then
: : andifig waves in tho interior of the film,

qual to half the

l“ﬂgs;»'g

|
/

_.wave.length of the Taminous ray. This system of statiding waves -

impresses its periodical |structure on the film. - The photographic

- deposit, therefore, takes the form of a grati‘fig,:a; continuous grating,

.
i

- given'it birth.?

- grows more oblique. The whole. image o
" \placed, and gradually passes into the infra-red region. (3.) If the
. Blin 'be: gradually moistened, the colour changes |in the opposite

e T

_perfectly addpted for fefl cting the partic.ula}" luminous ray which has

- This théory can'be subjected to exporimental proof. If we ex-'

-~ amine a photograph of the spectrum, or aﬁxy:othe " object by white
=light,’'we obiserve the fol ‘ :
. direction -of _specular rclﬁectipn,,and are invisible, ia overy other

lowing facts. (1.) Colours are secen in the

Qii‘é’ctio_n.. (2.) The c‘o_!o‘urs change with the incidence; tho red
| r

f tho spectrum is dis.

. changing successively to green, blue, and violet, wllcn the incidence

direction, from violet to red. This phenomerion is dug to the swelling

~up of the gelatine or albumen, causing the intervals between the
_ elements of the grating to become lirger.” The smallef intervals, core-

- sponding to violet and blue light, ‘gradually swell up to the values
proper toredand infia-red waves. A ;phdt.ogﬁraph imnicrsed in water
loses all its colours, these appearing again during the plocess of d rying.

-For the sime reason, a freshly prepared plate bgs-to be dried before

- the correct colours can be tinally seen.

* -Wo have now to consider the case of cofmpoundll colours, and to
generaliso the former theory, which is only applicable to the actjon
of simplo rays. I beg to subjoin an abstract of this generalised
-theory. It will be seen that if a compound ray of definite composi-
tion impresses the plate, it gives riso during exposfire to a definito
sét of standing waves, which impress their stracture on the film, and '
~impart to the photographic deposit a corresponding definite form.

Coall

- "’l‘h.oug_lg very complex, this can be described as 1ade up of a number

- of clementary gratings, cach corresponding to one of the simple. rays
~ which contribato ‘the impressing light. When examinéd by white
light, the reflected ray is shown to have tho samo composition as the

deposit such a stricture that it is adapted to eflect white light.
"Theonly a priori condition for the correct renderitlg of compound
rays, is a correct isochromatisation of the film. This‘, again, can be -
practically effected by known processes, such 'Ps have been indicated
by .E. Becquerel, Vogel, Captain Abney, and others. o

| L

" impressing ray; white light, far instance, imparts toztl}é photographic



" In the same periodical for June of the same yeay

Plcotoja-aplcmg wzth Monoc/no atio R :i/e'. 13
, A8 a. vcrlfcahon of his’ thcory, I beg | Heave to pmJect on the
screen a series 'of colour photographs, rcpresentmgLnatuml objects :
pictures on stained glass, landscapes from nature, flowers, and a :
portrait from life. Jvery colour in natare, fncludmp white, and the
delicate hue of the human “complexion, is tbus sho }vn to be reﬂectod
by a correctly developed | hotograp}uc film, | |- ~

It is to bo remarked |that, as in tho case of the spectrum, the
_eolours are visible only lin the direction of specalar reflection. If
I had tried to touch up these photographs by mcans of water colours
. or other pigments, theso would be made apparcnt by' slightly tarning
the photograph; these ﬂwments remmmng vmb]a under every in-
cidence, they would thu} bo seen to stand- out on j colourless back-

ground.  Thus the touching up or f‘almfyfng by ‘uand of a co]our
photograph is happily made lmposmble E T )
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_ |
“ Note on Photogmplnng Sources of Light with- ’\Iono-

chromatic Rays.” | By Captain Wr bk W. Amyev, C.B,
D.C.L., F.R. S Rcccwod March 31 ——-Rm Apnl 30, 1890,

In a paper On the Produchon of \Ion’ chromg ttc L\ght " com.
municated to the Physwzﬂ Somet), and read on the 27th June, 1855,
and which appears in the ‘ Philosophical Magazing® for Augast in
that same year, I stated that by the apparatus then described a
. monochromatic image -of the sun could be! tlnownILupon’the screen.

Lord Rayleigh
descnbe('l a plan for obtaining a monochromatic: nna|f of an external

obJect in which a concave lens was placed bclnnd the slit of a spectro-
scope to produce an image of the object in monoghromatic colour,
the object being viewed through an apelture placed in the spectrum
¢ produced by the apparatus. I had been \\*orkmg mdependentb at
- tho subject at the same time, and my object was-to get an image on a
screen or photographic plate rather than- to use the apparatus for
visual observation., When a lens is placed behind| the spectrnm in
thc manner described in the pdper above referred o, & white imago
~of the prism can bo obtained on a scroeh’ ‘placed at somo distanco
from tho lens, and tho size of the imago can ba increased or diminished
accordmg to the focal length of tho lens, and its distance from the
spectrum. Evidently, then, if an imago of a lumirous obJect can
be cast on the surface of the prism, and a slit be placed in the
spectram, the imago of the lup¥nous objcct will be seen of the
colour of tho light passing through the slit. There are devices
adopted at the pleecnt time for. photograplnhg the sun with light of
" various wave- lengths, but, as far as I am aware, (ghoy depend dpon

moving the 1mngc of tho sun across the slit of the | spectro;cope, the
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