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PROVISIONAL SPECIFICATION.

Improvements in Cameras for Colour Photography.

We, Apam HueEr LaMrten, a com-
pany organised under the laws of (reat
Britain, and Jomx Henxpmri DoweLrn,
British subject, both of 24, Rochester
Place, Camden Road, London, N.W. 1,
do hereby declare the nature of this inven-
tion to be as follows:— '

This invention relates to cameras for
colour photography in which a prism or
combination of prisms is used to form a
number of images of equal size, each
image being formed after transmission
through a coloured filter.  Such prisms
are usually constructed of -glass of the
same refractive index throughout, and it
is found that the images so formed
although of egual size for objects at
infinity, are not of equel size for near
objects. This invention has for its object
means whereby such prisms can be con-
structed so that the images are all of the
same size for-objects at all distances.

In a two-colour camera constructed in
the usual way the light enters a glass
prism normally to a face thereof. It is
then divided by an oblique semi-reflecting
surface into two beains which are then sub-
jected to total internal reflection. These
two beams then emerge from the prism
separately and form images on separate
plates by means of separate objectives.
A colour filter is usually placed close to
each plate or lens to select the appropriate
colour for the two images. It has been
found that in such an arrangement the

‘size of the images for mear objects differs

for light of different colour on account
of the dispersion of the light passing
through the prism atoblique angles.

The lateral shift of an oblique ray of

licht passing through a parallel sided
plate which is the equivalent of the prism
system depends on the refractive index
and accordingly the light arriving at a
particular point on the photographic plate
comes from one point of the object in the
case of one colour and from a point of
finite distance away from the first in the
case of another colour. This separation
subtends a negligible angle at the camera
in the case of very distant objects, but
with near objects the effect is to produce
images of different sizes which do mot
[Price 1/-]

register satisfactorily in the subsequent
processes.

According to the inventien a prism
system is provided in which the sizes of
the images sepatated by it are equal
irrespective of the distance of the object
from the camera. - This maxv be carried
out by making the effective lengths of the
different light paths through the prism

gystem equal, and further by making the

lateral shift of the beams of lighit to each
plate eqmal. This equalisation may be
achieved by using prisms built up of
glasses of different dimensions and differ-
ent refractive indices. ’

The system may for instance be
arranged so that the mean refractive index
of the glasses exclusive to each colour is
approximately equal to the mean refrac-

tive index for the glass common to all the .
The appropriate path -lengths®

colotrs,
can then be adjusted as shown below to
obtain the necessary correction.

- It is highly important that the optical
distance from the object to the lens should
be exactly equal for both colours and this
is secured by proper adjustment of the

two glass paths such that
Li_Ly
U1 Mo

where I, is the length of glass for one
colour and u, its refractive index for that
colour and L., and p. the corresponding
length and refractive index for the other
colour. SBuch a system is correct on the
axis for objects at all distance but this is
not the case for oblique rays.

“The conditions necessary for complete
correction of magnification at all distances
for a two or more colour camera are:—

{ Z(%) for each colour is equal.

(2) 2(1: Tan ri for each colour is equal,
where I, is the length of glass path

# is the refractive index.

r is the angle of refraction.
Tn the case of a two colour camera an
exact correction is obtained when,

(i) =Gai2)

and
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. 1b

(L, Tan 7g; + Lg Tan 7g:) = (L; Tan rg, +
LR Tan TRz 7
For moderate angles of refraction, a satis-
factory correction is obtained when the
5 second coElﬁiézion is re)é%ucetc%J to

Wt — pr) ] — [Lim (pme — pae) —
pm (Lnp—Lg)] .
where L,=Tength of = glass common to

both colours R & G ,
Ly=Mean ‘of glass  exclusive - to

10
each colour.
Lg=Length of glass path for
colour R
- Lg=Length of glass path for
colour G
par=Refractive index for colour G
in glass of length L,
pa:= Refractive index for colour G
: in glass of length Lg
20 pr:=Refractive index for colour R
in glass of length I, -
pre=Refractive index for colour R
i in glass of length of L
- pm=Mean Refractive index=
o5 - LP‘G%';" (me)

In a preferred form of construction

" . applicable to a two colour camera the
prism system is built up of three elements

of differing refractive indices. A divid-
30 ing prism of usual type receives light nor-
~_mally to one of its faces, divides 1t by an
oblique internal surface and has two other
surfaces by which the separated beams
leave the prism normally. Attached to
35 these two surfaces are two further prisms

~  which for convenience may be referred to

~applicable to any ;
mean refractive index of the dividing

green.

as the red prism and the green prism,
although this form of construction s -~
two colours, -The -
; X 40
prism for red and green is equal to the °
mean of the refractive indices of the red
prism for red and of the green prism for-
The path lengths of the red and
green prisms. differ by approximately
equal amounts from a inean length corre-
sponding to the mean refractive index
chosen in accordance with the convenience
of the design.

In order to obtain good correction for
the secondary dispersion the glasses for
the red and green prisms will also be
chosen so that their dispersions for the
wavelength range corresponding to the
transmission of the respective colour filters
associated with them are approximately
equal.

Tn the case of a three colour camera,
two colours would be provided for as
described above and the mean refractive
index of the prism for the third colour
would be equal to the mean refractive
index of the dividing prism. The path
length of the prism for the third colour
woulld be approximately equal to the mean |
of the-two path lengths of the prisms for -
the first two colours.
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Dated the 18th day of January, 1930.

CARPMAELS & RANSFORD,
Agents for the Applicants,
24, Southampt%%_ gufizldings, London,

COMPLETE SPECIFICATION.

~ Improvements in Cameras for Colour Photography.

We, Apav Hmger LIMITED, a com-
pany organised under the laws of Great
no Britain, and Jomny Hexprr DoweLr,
" British subject, both of 24, Rochester
Place, Camden Road, London, N.W. 1,
do hereby declare the nature of this inven-
tion and .in what manner the same is to
be performed, to be particularly described
and ascertained in and by the following
statement.:(— :

This invention relates to cameras for
colour photography in which a prism or
go combination of prisms is used to form a

number of images of equal size free from
parallax, each image being formed after
transmission through a coloured filter, and
also to cameras of similar type, such as
gp for kinematography, in which the images
= are also turned through 90° and cast
alongside with the width of the image
along the length of the film. Such prisms

75

are usually constructed of glass of the
same refractive index throughout, and it
is found that the images so formed
although of equal size for objects at
infinity, are not of equal size for near
objects. This invention has for its object
means whereby such prisms can be con-
structed so that the images are all of the
same size for objects at all distances.

In a two-colour camera, for example,
constructed in the usual way the light
enters a glass prism normally to a face 100
thereof, It is then divided by an oblique
semi-reflecting surface into two beams
which are then subjected to total internal
reflection. These two beams then emerge
from the prism separately and form images 105
on separate plates or films or separate
parts of the same plate or film by means
of separate objectives. A colour filter is
usually placed close to each plate or lens
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to select the appropriate colour for each
of the two images. It has been found
that in such an arrangement the size of
the images for near objects differs for light
of different colour on account of the dis-

<

persion of the light passing through the

prism at oblique angles,

The lateral shift of an oblique ray of
light passing through a parallel - sided
plate which is the equivalent of the prism
system. depends on the refractive index
and accordingly the light arriving at a
particular point on the photographic plate
comes from one point of the object in the
case of one colour and from a point at a
finite distance away from the first in the
case ¢f another colour. This separation
subtends a negligible angle at the camera
in the case of very distant objects, but with
near objects the effect is to produce images
of different sizes which do not register
satisfactorily in the subsequent processes.

The present invention provides means
whereby the sizes of the images separated
25 by the prism system are equal irrespective

of the distance of the object from the
camera.
According to the invention a beam
dividing optical system in or for a camera
80 of the kind referred to comprises a prism
system constructed of glass of more than
one refractive index, in which the dimen-
sions of the glasses and their relative
gituation 1s such that the total lateral

10
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20

35 shift of rays of the same obliquity of

iuitial 1ncidence corresponding to each of
the selected colours is the same.
The glasses should be so dimensioned
and located that for both axial and oblique
L0 rays the lengths of the optical reduced
paths through the system are the same
for each of the selected colours.
For complete correction according to
the invention -a prism system is provided
%5 in which the sums
Ly Ly
NN,
+....ond s tan i+ 1, tan 7 . . ..
in regard to any one selected colour taken
over the whole of the light path of that
colour through the prism system are
respectively equal to the corresponding
sums in regard to the other selected colour
or colours, L, L.. etc. being the lengths
of light path in the several individual
55 glasses traversed by lizht of the colour in
question, N;, N, etc. the refractive indices
of the said glasses for that colour and 7,
r,, etc. the angles of refraction of any
one oblique ray of light of that colour
60 in the said glasses.
" In some cases it is convenient to make
the mean of the refractive indices of the
glass common to the colours for those

 of the refractive indices of the red prism

colours equal to the mean of the refrac-
tive indices of the glasses individual to
the colours for the respective colours.
That is to say in the case of a two colour
camera, if the glass common to the two
golours has refractive indices Ny, and
Ng: for colours R and G respectively, and
the gllass individual to colour R has a
refractive index Ny, for R and that indi-
vidual to colour G a refractive index Ngs
for (&, then the relation defined above
may be expressed fhus:—

NR "I‘ NGl — an + NGS
2 2

70

75

Similarly in the case of a three colour
camera using similar conventional desig-
nations for the refractive indices, the rela-
tion could be expressed :—

Nz, + Nai + Nao =an + Nas +NB4
3 3

‘When this limitation is imposed it is
often advantageous to use as glass indi-
vidual to one colour the same kind of
glass as is used for the part of the system
common to the colours. Thus in the two
colour case either Ny, =Ng, or Ng:=Ngs
and in the three colour case Ngi= Ngs.

In a preferred form of -construction
applicable to a two colour camera the prism
system is huilt up of three elements of
differing refractive indices. A dividing
prism of usual type receives light nor-
mally to one of its faces, divides it by an
oblique internal surface and has two other
surfaces by which the separated beams
leave the prism normally. Attached to
these two surfaces are two further prisms
which for convenience may be referred to
ay the red prism and the green prism,
although this form of construction is
applicable to any two colours. The mean
refractive index of the dividing prism
for red and green is equal to the mean
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105
for red and of the green prism for green.
The path lengths of the red and green
prisms differ by approximately equal
amounts from a mean length correspond-
ing to the mean refractive index chosen
in accordance with the convenience of the
design,

In order to obtain good correction for
the secondary dispersion the glasses for
the red and green prisms will also be 115
chosen so that their dispersions for the
wavelength range corresponding to the
transmission of the - respective colour
filters associated with them are approxi-
mately equal.

In the casé of a three colour camera,
two colours would be provided for as
deseribed above and the mean refractive
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index of the prism for the third colour
- would -be eqgual to_the mean refractive
index of the dividing prism. . The path
- length of the prism for the third colour
5 would be approximately equal to the mean
of the two path lengths of the prisms for
¢ = the first two colours.. .
' The .invention is iHustrated and
explained by the accompanying drawing
10 ip; -which— - ST
Figure 1 is o diagrammatic section of a
: prism system for two colours according to
the invention, .
Figures 2, 3 and 4 arve explanatory dia-
15 grams,
Figure 5 is a diagrammatic section of
_a prism system for three colours, and
‘Figure 6 is an explanatory diagram
. Telating thereto. , .
20 ~ A two colour camera of the known kind
may have its. prism system arranged as
shown in figure 1, but such a system has
- glass of the same refractive properties
* throughout. ~ Thus A and C would in
25 this case be one prism, and B and D
" would similarly be one. ILight enters the
~ prism AC as shown by the chain dotted
"~ Jine and is divided by the semi-reflecting
surface J into two rays each of which is
30 internally reflected once. The rays then
- pass out and arve focused by lenses E a,‘nd
. F on to the focal plane f, one ray being

reflected by the mirror H to render it

parallel to the other and simifar to it in
35 relation to left and right. Usually a
__colour filter is placed close to the plate or
the lens in each of the two rays.
As shown below the size of the image
for near objects differs for light of
40 different colour on account of the disper-
sion of the light passing through the.prism
_-at oblique angles. Referring to figure 2
which shows the path of the rays through
such an optical system rectified as regards
5 reflection, L represents the thickness of
glass path, assumed in this case equal for
-both rays. Ng is the mean refractive

index for the one colour and Ng is the.

mean refractive index for the other. f
50 is the focal plane where the images are
formed and B is the lens. Tf the path of
‘a ray proceeding to a point on each of the
pictures at a distance h from the centre,
is traced backwards from the I1mage
55 through the optical axis of the lens E, the
two paths will, on entering the prism be
refracted at different angles depending
upon the respective values of Ny and Ng
and on emerging from the prism they
g0 will become parallel but separated as
__indicated by the lines R and G. Fpr an
“Zlobject at infinity this separation will be
negligible as compared with the size of
the object and therefore both pictures will
85 for -practieal purposes”be the same size.

If however the object is near to the -camera
it is evident that each of the rays along
these lines will come. from- a different
point on the object, thus causing objects

of different sizes to mppear on the focal

plane of the camera as objects of equal
size. .

The object of the invention is to ever-
come this defect and in putting it into
practice the fdllowing considerations serve
to determine the dimensions and refrac-
tive indices of the glasses to be used.

Considering first the case of a two
eolour camera it is highly important that
the optical distance frem the object o the
lens should be exactly equal for both
colours and this is secured by proper

adjustment of the two glass paths such

that B
Ly Ly
) VNR _Ng

70
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80 .

85

where I, is the length of glass for one

colour and Ny its refractive index for

that colour and L. and Ng the correspond- . .

ing length and refractive index for the
other colour. Such a system is correct
on the axis for objects at all -distances
but this is not the case for oblique rays.

With more than two colours the same con- .

ditions hold for all the colours.
The conditions necessary for complete
correction of magnification at all distances

for a two or more colour camera are:—

) %'fof each colour is equal.

() (L tan 7) for each colour is equal
where L: is the length of glass path

N is the refractive index.
" ¢ is the angle of refraction. o
- Bquation 1 expresses the equality of
the optical reduced length for all rays on

90

95

160

the optical axis and equation 2 expresses 105

the equality of the total lateral shift for
oblique rays. :

The conditions for exact correction are
stated more specifically below in the case

of a two colour camera, figure 3 serving 110

to illustrate the principle. This figure
represents the glass path shown as L in
figure 2, but with a prism system accord-

ing to the invention. In the figure and

equations :—

colours R and G. : :
L.=length of glass exclusive to colour

¢ : 115
I, =length of glass common to both

iLazil*ength of glass exclusive to colour 120

Ny, =Trefractive index of glass common
to both colours vorresponding to the mean

_wavelength of colour R.

Ng.=refractive index of glass common 425

to both colours corresponding to the mean
wavelength of colour G. .
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Npe=refractive index of glass exclu-
sive to colour R corresponding to the
mean wavelength of colour R.

Ngs:=refractive index of glass exdlu-

5 sive to colour R corresponding to the
mean wavelength of colour G.

r= angle of refraction, the suffixes
appended having the same meaning as
those appended to N.

The condition for exact correction is
then expressed by equation 1 above which

10

becomes
()= k) o

and equation 2 which becomes
L, tan rq. + 1. tan rp.=L;, tan re. +

Li; tan 7. : (4)

An actual example will serve to show
the way in which this method of correc-
tion is applied. = We may now regard
Figure 1 as an example of the optical
system of a two colour camera constructed
in  accordance with this invention.
Prisms A and B have between them a
dividing surface J silvered by known
methods so as to reflect and transmit any
desired proportion of the light received.
The transmitted light passes on to the
prism D by which it is reflected towards
the lens E. After transmission by the
lens the light is reflected bv a mirror H
to the focal plane f in which one of the
images is formed. The light reflected by
the surface J is directed towards the prism
C by which it is turned towards the lens
F and finally brought to a focus in the
focal plane f at the desired separation
from the image formed by the lens E.
Assuming that a suitable glass has been
chosen for prisms A and B and also that
40 the general dimensions of the prisms are
prescribed as would usually be the case
in practice, as follows

Np: The refractive index correspond-
ing to the wavelength chosen for the
? reflected beam =1.6105

Na: The refractive index corresponding
to the wavelength chosen for the trans-
mitted beam =1.6195

T, The length of glass in prisms A & B
common to both colours=2.50
Tt i3 necessary to decide on any convenient
value for the refractive index and length
for either prism C or D; alternately a
mean length may be prescribed for prisms
C and D and the vequired values for the
refractive indices calculated on the
assumption that the mean of the refrac-
five index for the two colours in prisms
A and B shall be equal to the mean of the
refractive index for the two colours in
prisms C and D. Or again the refrac-
tive index of either prism C or D may be
made equal to the refractive index of the

25
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50
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corresponding colour in prisms A and B.

In this example the second method is 65
adopted, the required refractive indices
and lengths being calculated from a mean
value.

In this case formula 4 becomes :(—

L, (tan re—tan )
L,
where ry=mean angle of refraction =
Ta1t7Ta
2

Li,=mean of the lengths of glass
individual to each eolour =

Lg—l“L L
2

Tan ree=tan m— 70

75

Calculating for an incident angle of 10°
C.rn=6° 107 21~
tan rp.=tan 6° 10’ 21”7 -
2.5 (tan 6° 11’ 23” —tan 6° 10" 21")
2
=0.10776 ", rp.=6° 9" 4~
The required value of the refractive
index is therefore :—
N =Nm_ Sin-'l'l!.l: :!. .6105 gin 60111231
B gin g, sin 6°9' 4"
Ng.=1.6207
and since 7y corresponds to the mean of
the refractive indices =
1.6105-4-1.6195
2

80

85
= 1.6150

1.6150 = ———1‘620;+N“"

= Ng.= (2 x 1.6150) — 1.6207=1.6093

The values obtained for Ny. and Ng,
enable formula (4) to be worked out for as
many angles of incidence as appear
desirable in order to determine the degree
of correction obtained at different angles
of oblique rays.

For rays on the optical axis according
to formula (3) and assuming equal lengths
of glass individual to each colour,

Ly L Ly Ig
Nao: " Nos  Npy ' Nee
2.5 2 2.5 2
1.6195 +1 L6093  1.6105 + 1.6206

2.7865=2.7864

For most practical purposes this would be
a sufficiently exact solution, and indi-
cates that the length of glass individual
to each colour may be made equal. If it 105
is thought desirable to obtain a more
exact value for the length of glass indi-
vidual to each colour the procedure for
the above example would be as follows

90
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aceording to-formula (3)

Ly, Ly 1y Ez_
Nm Nes Nm N-*Rz
2.5 _ 2.5 Ly
eios TT 6093 1.6105 T 16206

- which: reduces ta Tis — 99303 L,=.01448.

10:
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Lol oppme 1,

as however Ly=

Thei ef01e by substitution
~(4- L;) .99303 = 01448

La =2.0003
and” _
L,=4-1,
=1.9997

If these values are.inserted in formula (3)
in place .of Ly exact equality will then
be obtained, the most suitable lengths L,

and L, should however be deeided. upon.

taking into.consideration: the degree of
correction obtainahle for oblique rays
calculated. by formula (4) for as many
angles of incidence as seems desirable,
and to accept a less perfect. correction if
necessary for rays on the axis in order
to secure a better average cerreetion for
all the oblique rays.

Figure 3 represents dlaﬂrammatm'xllv
the rectified light paths of ﬁwure 1 when

“the above m'ethod i& used- to: d.etermine the-

relations between The various quantities.

It will be seen that;. for the:oblique ray -

drawn in, the points N, P-where the two
components finally, leave the glass are at
the same horizontal:level,.that-is the total
lateral shift is the same for both com-
ponents:.

As an -example of the third method of
_calculation, referring-to Figs. 1 and 4,
suppose prisms A, B and G are constructed

from the-same. t‘ype of glass so that the
refractive indéx and 1enmth of- prism D-

only- have to be determmed

“We also assume in this example that
the prism will’ utﬂxse only moderate angles
of ‘incidence and in- this case the- ta,nrrentq
of angles in formula (4) may with suﬂi-
cient accuracy be. replaced by the corre-
sponding valpes of- the refractive index

" so that

L an +L ]&R; -——LlNG1+L NGa
NG3 - NRI (NGl NRI)

a‘|‘L3

Whele Lm =

accepting. the same values as in. the above
example

Nae=1. 6105— 5 (1 6195 - 1.6105)
- =1.6992-

For rays.on-the axis, a,CCO}.‘dlllﬂ‘ to formula

(3)-
L1+L2 Lir_l_h’.
Nn,]_ Nsl NG3,
4.5 2.5 Lols
1.6105 - 1.6195 ,71.5992,'

L= (2.7942 - 1.5436).1.5992=2.0

so-that the glass lengths individual to
each colour are equal. These values may
be further checked.by calculating for an
obllque ray according to formula. {4), say
for ‘an incident: ray of 109 corresponding
to the Tollowing: angles-of refragtion
rg. =029 197"
rpa=6° 11’ 23~
rg: =069 141"
L, tan.rp+ L tan rg.=1, 'tall A e Rt
IJ3 t&n )G"
4.5-tan 6° 94 19”=2.5.tan 6° 11’ 23" +
2-tan 6° 147 1”7
.48804 =.48807

A difference, or residual error of only

06003 which is-amply within: all- practieal

reguirements..
In.the. case-of prism systems for divid-

60
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ing- three or more colours -a. similar pro-.

cedule may be adopted; suitable values
being seleeted for- the glass individual to
one colour and the required values for
refractive index. and -length for the other
glass individual to. each of the- other
colours caledlated- by reference to- the
fizgt: colpur,. In- most-practical: cases the
smallest number- of types of‘ glass. will
usually be choser, but 1t will be- “olear that
any number-of types may-be employed.

An example- of 2 three- celour prism-
system:is-shown in Figs. 5-and 6. Light

enters. the prism A and. is.divided at the
semi-reflecting- surface J,

secand-; semi-refleating surface J, which
again divides this part of the light.
direct part passes through- the prism K
and :is-focused- by the lens Q:on the focal
plane f.. The glassas A, B-and K are
all of the same kind. The rays reflected
at the surfaces J, and J».are subijected to
total reflection in the- prisms A and D

respectively and pass through glasses €

and.D<to6 be focused by lpnses. F and E
at f; and fy respedclve[ly
images- on f. and f, are-conneeted Dby
olassea C and D the-mean of whese refrac-
tlve indices 1\Rn and Ng; for their respec-
tive. colours is egqual to the: mean of the
refraetwe indices- Nm and- Ng, for-these
colours in the glass. A common to all
colours. The method of proeedure is

7 The direet-
part passes through :-the. prism- B to a.

The two indirect-

80

85
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110

therefore exactly -the same as. the first

example-for a-twy colour camera- described:
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in connection with Fig. 3, with the addi-
tion of the direct image.
Tf for example, the same particulars are
assumed in this case, the mean refractive
b index 1.6150 would be the value for the

refractive index: of glass K. individual to

the direct image, consequently also of
glasses A and B for the same colour, and
it would only be necessary to determine
the length of glass required, as follows :—

According to the result obtained from

10

formula (3) the mean reduced path length

—2.78645 so that

Li+Lls .. g _
Tioigs ¢ Le=4-5001

B
so that Lp=4.5001 -2.56=2.001.

E‘Jﬁﬂ“ =92.78645=
15

It will be seen from figure 6, that, just

as described in comnection with figure 3,

the points N, P and S where the three

components of the oblique ray drawn in
20 finally leave the glass are at the same hori-
zontal level, that is the total lateral shift
is the same for all three components and
consequently the three-images of an object
at any distance are of the same size and
such as will register satisfactorily in any
subsequent process.

Having now particularly described and
ascertained the nature of our said inven-
tion and in what manner the same is to
30 be performed, we declare that what we
claim is:—

1. In or for a camera for colour photo-
graphy a beam dividing optical system
comprising a prism systeém constructed of
glasses of more than one refractive index
so dimensioned and located that the total
lateral shift of rays of the same obliquity
of initial incidence corresponding to
each of the selected colours is the same.

2. In or for a camera for colour photo-
graphy a beam dividing optical system
comprising a prism system constructed of
olasses of more than one refractive index
so dimensioned and located that for both
axial and oblique rays the lengths of the
optical reduced paths through the system
are the same for each of the selected
colours. )

3. In or for a camera for colour photo-
graphy a beam dividing optical system
comprising a prism system constructed of
alasses of more than one refractive index
so dimensioned and located that for both
axial and oblique rays the lengths of the
optical reduced paths through the system
are the same for each of the selected
colours, and that the total lateral shift
of rays of the same obliquity of initial
incidence corresponding to each of the
60 selected colours is the same.

4. In or for a camera for colour photo-

40
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graphy a beam dividing optical system
comprising a prism system in which the

sums.
Ly, La

NN,

4+ ....and L; tan r; +-Ly tan 7o+ . . - .

in regard to any one selected colour taken
over the whole of the light path of that
colour through the prism system are
respectively equal to the corresponding
sums in regard to the other selected colour
or colours, I, L., etc. being the lengths
of light path in the several individual
glasses traversed by light of the colour
in question, N,, N,, ete. the refractive
indices of the said glasses for that colour,
and 7, r., etc. the angles of refraction of
any one oblique ray of light of that colour
in the said glasses.

5. An optical system in or for a two
colour camera as claimed in any of the
preceding claims in which the mean of
the refractive indices of the glass common
to both colours is equal to the mean of
the refractive indices of the glasses indi-
vidual to each colour for those colours.

6. An optical system in or for a two
colour camera as claimed in any of the
preceding claims in which only two kinds
of glass are used for the prism system, the
glass individual to one colour being the
same as that common to both.

7. An optical system in or for a three
colour camera as claimed in any of dlaims
1 to 4 in which the mean of the refractive
indices of the glass common to all colours
is equal to the mean of the refractive
indices of the glasses individual to each
colour for those colours.

8. An optical system in or for a three 4100
colour camera as claimed in any of

65

70

75

80

85

90

95

‘claims 1 to 4 and 7 in which only three

kinds of glass are used for the prism
system, light for one colour image pass-
ing through only one kind of glass and 405
that for each of the other two colour
images through only two kinds of glass.

9.  An optical system in or for a camera
for colour photography as claimed in any
of the preceding claims in which the dis- 110
persion of the glasses traversed by light
intended to form one colour image for the
wavelength range selected for that colour
is approximately equal to the dispersion
of the glasses traversed by light intended 415
to form any other colour image for the
wavelength range selected for such other
colour,.

10. In or for a camera for colour photo-
graphy a beam dividing optical system {29
comprising a prism system substantially
as described with reference to the accom-
panying drawing.
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