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PROVISIONAL SPECIFICATION.

Improvements in Photographic Lenses.

We, Horace Wirrtiam Les, a British
Subject, and Karerra LivrTep, a British
Company, both of 104, Stoughton Street,
Leicester, do hereby declare the nature
of this invention to he as follows :—

This invention relates o convertible
lenses of the kind consisting of two simi-
lar and separate members, each of which
comprises two collective elements between
two dispersive elements, and in which the
dispersive and collective elements disposed

towgrds the outside are meniscus in form,.

and the dispersive and collective elements
disposed towards the inside are respec-
tively double concave and double convex.
Jienses of this kind were described in our
Specification of Tetters Patent No.
165,657, and it was therein stated that by
using for the double concave dispersive
element a glass of low refractive index,
such as fluor crown glass, it was possible
to construct a lens of relatively large aper-
ture. This and other advantages arising
from the use of such low refractive glass
are due to the large difference thereby ob-
tainable between the refractive index of
the double concave element and that of
the double convex element adjacent to it.
At the time of application for said patent,
the highest refractive index obtainable in
glass with a suitably small dispersion was
that of the dense barium crown having a
refractive index of 1.6118. The fiuor
crown had a refractive index of about 1.48,
so that the difference was about 0.13.

It has been found that there are dis-
advantages in using fluor crown glass, one
being that it is difficult or impossible to
secure sufficiently constant optical pro-
perties in successive meltings. It is now,
however, possible to obtain a crown glass
having a refractive index as high as 1.64,
and we are able to secure a large differ-
ence of refractive index by the use of this
glass for the double convex element, and
a glass such as boro silicate crown or extra
light flint for the double concave element,

R Y L

According to our present invention, each
member comprises two pairs of cemented
components, of which one consists of a
-double :concave elemenft constructed of
glass of low refractive index, such as boro-
silicate crown or extra light flint,
cemented to a double convex element of
high refractive index substantially greater
than 1.62, and the other component con-
sists of a meniscus collective element of
low refractive index and colour dispersion
cemented to a meniscus dispersive element
of medium refractive index and high
colour dispersion. Kach of the two pairs
may be cemented together with a common
contact surface so that all four elements
are cemented together. Alternatively, the

pairs may be separated by an air space

and their adjacent surfaces may not be of
the same radius. Each member is separ-
ately corrected for spherical and axial
chromatic aberration, coma and astigma-
tism, and may be used separately as a
complete photographic lens. Two mem-
bers of the same or different focal lengths

_constructed as herein described may be

mounted together with their concave sur-
faces facing one another, to form a com-
bination of shorter
greater aperture ratio than that of either

“of the separate members.

Dated the Twenty-ninth day of July,
1931.

HORACE WILLIAM LEE.
KAPELLA TIMITED.
The Common Seal of Kapella
Limited was hereunto affixed
in the presence of :(—
(. STAFFORD,
‘Wu. Tavrozr,
Directors.
(+. STAFFORD,
Secretary.
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COMPLETE SPECIFICATION.

Improvements in Photographic Lenses.

- We, Horace Writriam LEg, a British
Subject, and Karerra Limrrep, a Brifish
Company, both of 104, Stoughton Street,
Leicester, do hereby declare the nature
of this invention and in what manner the

same is to- be performed, to be particu-

larly described and ascertained in and by
the following statement :— :

This invention relates to photographic
lenses of the kind comprising, in combina-
tion, two components, one consisting of a
meniscus dispersive element cemented to
a meniscus collective -element of lower re-
fractive index, and the other consisting
of a double convex element cemented to a
double concave element of lower refrac-
tive index and a diaphragm the elements
being in the sequence pamed and the
whole “being corrected for spherical and
axial chromatic aberrations, comma and
astigmatism : and is particularly applic~
able to the construction of -convertible
lenses, that is to say to lens systems com-
prising two such lenses, which may be
equal or uiiequal in power, and which may
be used in .combination as a lens of
greater power and aperture and free from
distortion. ,

The object of the present invention is
to provide an improved econstruction of
such lenses. g

Hereafter we shall refer to any unit of
four elements as above described as a
lens member, and to a system comprising
two such lens members as a lens. o

Lenses of the kind referred to were de-
seribed in our Specification of Letters
It was shown in
that Specification how, by using for the
double concave element of each lensg mem-
ber a glass of low refractive index, such
as fluor crown glass, and for the double
convex element adjacent thereto a glass
of high refractive index, such as dense
barium crown, and thereby securing a
large difference between the refractive
indices of these two adjacent elements, it
was possible to construct a lens member
of relatively high aperture. At the time
of said Application, the highest refractive
index obtainable in glass with a suitably
small dispersion was that of the dense
barium crown whose index was 1.6118;

and the lowest refractive index was that
of a fluor crown glass whose index was
about 1.48, so that the difference between
these indices was about 0.13.

It has been found difficult to procure
fluor crown glass having the requisite low
index afid having sufficiently constant
optical qualities in successive meltings.
Tt is now however, possible to obtain a
crown glass having a refractive index as
high as 1.64. :

According to the present invention, we

‘retain the requisite difference between the

refractive index of the double concave ele-
ment and that of the double convex ele-
ment.by constructing the latter of the new
glass with said high index, and we are
then able to use for the former, instead of
the fluor crown glass, a glass such as boro
silicate crown or extra light flint, which
is free from the aforementioned objection.

Although the four elements of our im-
proved lens member may be all cemented
together, the two components may have
their elements cemented together, but may
be separated by an air space, and the sur-
faces bounding such space may be of
different radii. By so separating the com-
ponents, and thereby increasing the num-

_ber of possible combinations, we are able
- to_obfain- a greater range of focal lengths

when using two lens members in combina-
tion to form a lens. In such a case, the
two lens members, which may be of the
same, or different, focal lengths, should be
mounted together with their free concave
surfaces facing one another.

A lens constructed according to the
present invention, and as illustrated in
the accompanying drawing, may be made
to the following specification, in which
the notation is that the radii of curva-
ture, counting from the front, are called
R,, R., etc., the sign + denoting that the
curve is convex toward the incident light.
The axial thicknesses of the elements are
denoted by Dy, D, ete., and the separa-
tions of the members by S, Sy, ete.

The material is defined in terms of the
mean refractive index np, as convention-
ally employed, followed by the Abbe V
number and by the type number in Messrs.
Chance Brothers’ optical glass catalgoue.
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2% inches, and the back member a focal
length of 191 inches, and the complete
lens a focal length of 121 inches and aper-
ture ratio of f/6.8. The field covered is
about 55°,

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

1. A lens member of the kind referred
to, in which the double convex element
is made of glass having a refractive index
for the D line greater than 1.630.

2. A lens member as claimed in Claim
1, in which the double concave element is
made of glass having a refractive index
not less than 1.52.

3. A lens member as claimed in Claim
1 or Claim 2 in which the double con-
cave element is made of glass having a
refractive index less than that of the
double convex element, by an amount not
less than 0.10. .

4, A lens member as claimed in any of
the preceding claims, in which the double
concave element is cemented to the double
convex element to form one component,

Chance Brothers’

Ry +3.70 np v Catalogue Number.
D;=.16 1.6472 45.8 458
R.+1.54
5 - Dp=.38 1.5186 60.3 9322
R, +8.20
81=.126
R.+3.146 :
Dyr=.507 1.6437 48.3 Not yet in catalogue.
10 R, -9.515
Dy=.127 1.56290 51.6 7863
R +3.30
Sp=.45
R,-245
15 Dy=.095 7863
R+ 7.087
Dy=.377 1.6437  48.3 Not yet in catalogue.
R, -2.331
S=.095
20 R, -R.37
Dyr=.283 9322
R, -1.15
Dy 12 458
Ri.-2.75
25 The front member has a focal length of the collective meriscus element is

cemented to the dispersive meniscus ele-
ment to form a second component, the two
components being separated by an air
space.

5. A lens member as claimed in any of
the preceding claims, constructed, substan-
tially in accordance with the accompany-
ing data and drawing.

6. A lens comprising two lens members
as claimed in any of the preceding claims,
in which the free concave surfaces of the
double concave elements are set facing one
another, the two lens members being of
equal or unequal focal lengths.

Dated the Twenty-eighth day of April,
1932.

HORACE WILLIAM LEE.
KAPELLA LIMITED.
The Common Seal of Kapella
Limited was hereunto affixed
in the presence of :—
Wu. Tavror,
Director.
G. STAFFORD,
Secretary.

Redhill: Printed for His Majesty’s Stationery Office, hy Love & Malcomson, Litd.—1932.
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[This Drawing is & reproduction of the Original ona reduced scale]
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