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PROVISIONAL SPECIFICATION.

No. 24,003, A.D. 1925.

Improvements in Lens Systems,

' We, Arrour WarmMIsEAM, a British
subject, and Xaperra Limitep, a British
company, both of 104, Stoughton Street,

Leicester, do hereby declare the nature

of this invention to be as follows:—
This invention relates to photographic
and projection objectives and its aim is
to provide such objectives corrected for
the various aberrations throughout a use-

ful field and having a larger working

aperture than hitherto obtained.
According to our invention, we
achieve this aim by using a novel modi-
fication of the Petzval type of objective,
our movel modification consisting in
dividing the front convergent member,
that is the member adjacent to the longer
conjugate for which the system is cor-

- rected, into two convergent members of

which at least one is compound, and
both are meniscus shaped and present

their concave faces toward the rear com-
bination,

By the use of our modification in its
simplest form, that is in which one of
the front convergent members is simple
and the other compound, it is possible
so to distribute the residual zonal
spherical aberration as to enable correc-
tion to be obtained at an aperture F[1.5
of substantially the same quality as is
yielded by known constructions of the
Petzval type at an aperture F/[2.0.

Dated the 25th day of September, 1925.

ARTHUR WARMISHAM,
KAPELLA LIMITED,

The common seal of Kapella
Limited was hereunto affixed
in the presence of : —

Wu. Tavion,
A. WarMismAM,

Directors.
T. E. Hupson,
Secretary

PROVISIONAL SPECIFICATION.

No. 14,813, A.D. 1926.

Improvements in Lens Systems,

We, Artaur Warmismam, a British
subject, and Karerra Limrrep, a British
company, both of 104, Stoughton Street,
Leicester, do hereby declare the nature
of this invention to be as follows:—

This invention relates to photographic
and projection objectives and its aim is
to provide such objectives corrected for

the various aberrations throughout =

useful field and having a larger working
aperture than hitherto obtained.

The invention is a development of that
described in our Provisional Application
No. 24,003/25, such modification having
for its aim the provision of an objective
of larger working aperture than hitherto
obtained. o )

According to this invention, we
achieve this aim by dividing the con-

-
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vergent component of the rear member
of the known Petzval construction into
two convergent members.

This invention makes it possible to
produce an objective with substantially
increased working - aperture.  Used in
combination with a divided front con-
vergent member as described in Pro-
visional Application No. 24,003/25, it
enables us to produce an objective of
extraordinary rapidity. '

Dated the 11th day of June, 1926.
ARTHUR WARMISHAM,
KAPELLA LIMITED,
The common seal of Xapella
Limited was hereunto affixed
~ In the presence of :—
C. STaFFoRD,
A. WarMIsHAM,
Directors,
T. E. Hupson,
' Secretary.

COMPLETE SPECIFICATION.
- Improvements in Lens Systems.

We, Artour WarMmismaM, a British
subject, and Karerra LiviTeD, a British
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-

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

This invention relates to photographic
and projection objectives and its aim is
to provide such objectives corrected for
the various “aberrations throughout a
useful field and having a larger work-
ing aperture than hitherto obtained.

According to the invention we achieve
this aim by a novel modification of the
Petzval type of objective, our mnovel
modification consisting in dividing one
or both of the convergent members into
two convergent members whereby the
residual zonal spherical aberration is so
reduced as to enable us to_produce objec-
tives of relative-aperture F/1.5 while
maintaining a sufficiently good state of
correction of the zonal spherical aberra-
tion to give definition comparable. with
that given by the conventional Petzval

objectives having about two-thirds of
this effective diameter.
Throughout the following specifica-

tion we define the front member as that
adjacent to the longer conjugate for
which the objective is corrected, and the
back member that adjacent to the shorter
conjugate,

In the known Petzval objective as
illustrated in Fig. 1, the front member
is convergent and compound, and at the
back there is-one divergent and one con-
vergent member, usually both simple.

Now according to the invention, a con-
siderable reduction of the residual zonal
spherical aberration and a corresponding
increase in effective working aperture in
such- objectives may be obtained by
division of the front convergent member
into two convergent members as illus-
trated in Figs. 2, 3 and 4 of the accom-
panying drawings.

In Fig. 2 is depicted the simplest
form of such division, the front system
comprising a simple meniscus-shaped
convergent member followed by a com-
pound  meniscus-shaped convergent
member,

Fig. 3 shows a variant of the con-
struction illustrated in Fig. 2, in which
the compound cenvergent meniscus pre-
cedes the simple convergent meniscus.

Fig. 4 shows a further development
which is more advantageous, though more
complex, than either of the constructions
illustrated in Figs. 2 and 8. In the
development of the invention as illus-
trated in Fig. 4, both the front con-
vergent meniscus members are compound.

“According to the invention in con-
structions as illustrated in Figs. 2, 3 and
4 comprising two convergent meniscus
front members, both the menisci prefer-
ably present their concave curvatures
toward the back.

Extended investigations

have shown

that we may alternatively divide the

back convergent member, and compared
with division of the front convergent
member, this is almost as favourable for
reduction of the zonal spherical aberra-
lion and slightly more favourable for
improvement of the field.

- Fig. 5 illustrates the simplest embodi-
ment of this modification, in which the
front memher is substantially of the
form as in the Petzval objective, and
both the back convergent members, pre-
ferably made of crown glass of high
refractive ‘index, present their deeper
curvatures toward the front.

. We may further reduce residual zonal
spherical aberration by employing a
front member divided in the manmner
explained in combination with a back
system having its convergent member
divided. - . :

In Fig. 6 we illustrate a typical

“development of the invention combining

the features as illustrated in Figs. 3

‘and 5.
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258,092 3
Other obvious extensions can be the front, are called Ri, R., ete., and
arrived at by combining a back system the sign + denotes that the curve is
of the form illusirated in Fig. 5 with a convex toward the front, and - that
front system of the form illustrated in 1t is comcave toward the fromt. The 15
5 Fig. 2, or alternatively in Fig. 4. axhalelstancgs bit\éve%n %e sur(flaces R,
an . ! L .
We further illustrate our invention by The matzﬁ\’al (i?odgﬁneg in %{;e?f-ns (S)(])? ?;11119
two numerical examples of objectives of 1pean refractive index ™D and the mean
;il;(g)edinrelith;eh gpert%}‘e c%listructted d’istrsi\ée pméveli ‘iil as Eonv&llltio%ally 20
ccording to the invention. e nota- employed, and further by e type-
10 tion of the examples is that the succes- number in Messrs. Chance Brothers’
sive radii of curvature, counting from optical glass catalogue.
Exawere I. E.F.L. 1.094Revarive AperTure F/1.5.
Chance Brothers’
25 DV Catalogue Number
Bre DL o082 18785 577 9002
I{:-}- 793 Dza .002 AiI‘.
R, . 793 Dy 210 1.5290 51.6 7863
30 R, 1775 D, 032 1.6513 83.5 5093
1{5_1_ 734: Dsc 326 AlI‘
R“+ ‘471 Der 047 1.6518 38.5 5093
R:-{- .661 I)m 047 AlI‘
35 R, - 2.54 D, 107 1.6130 56.3 2065
Exawere II. E.F.L. 1.084 Revative ArErrure F/1.5.
R, +1.0103 D 082 1.5 ,
R:_l_ 7148 _I)za .002 Air.
40 R, - 1.1905 D, 210 1.5290 51.6 7863
R4+2.0000 D, .032 1.6512 33.5 5093
R5 +1'1693 Dse .326 Air,
R:-i— AT D.; .047 1.6512 33.5 5093
R+ 6250 D 04T Air. .
{5 R9+2.1190 89 . 1.6129 .59.0 4:870
:R’ + 5910 Do“lo .OOO A.lI'.
R111+1t-3330 Dyo-i; .080 1.6129 59.3 4873
Having now particularly described and 4. A lens as claimed in Claim 1 in
ascertained the nature of our said inven- which the front convergent member is 75
50 tion and in what manner the same is to single and the two back convergent mem-
be performed, we declare that what we bﬁ)rs present their deeper curves toward
claim is:— the front member, substantially as illus.
1 An obiecti ¢ Potzval t for trated by reference to the drawgng No. 5.
pho.tog;;hilcecglvi:je&ioneoiv%he 15{}1{’: pu(;'- 5. A lens as claimed in Claim 2 in 80
55 poses, in which one of the convergent ﬁle};g?sx;s%;nz dconvgrgent %elﬁﬁeﬁ
members is replaced by two convergent ped and presen eir
members substantially as and for the conczi,)ve culévaiﬁlres toward the back
SULHALLL members and the two back convergent
Pugpoze liefsorg:e%laime 4 in COlaim 1 in members present their deeper curvaﬁ%res 85
60 which the other comvergent member is }ow.ard the front members substantially
replaced by two convergent members sub- as illustrated with reference to drawings
stantially as and for the purpose Nc;. 5dand 6 and to Example IT.
described. ated the 24th day of Jume, 1926.
3. A lens as claimed in Claim 1 in ARTHUR WARMISHAM 90
65 which the back convergent member is KAPELLA LIMITED. ’
simple and the two front convergent The common seal of Kapellaj
members are meniscus-shaped and present Limited was hereunto affixed
their concave curvatures toward the back in the presence of :—
members, one or both of said front mem- ‘Wau. Tavror, 95
70 bers being compounded, substantially C. Starrorp,

as illustrated by reference to any of the
1d\Trewvings Nos. 2, 3 and 4, or to Example
No. T.

Directors,
T. E. Hubson,

Secretary.

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, Ltd.—1926,
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