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- COMPLETE SPECIFICATION.

{ Improvements in Lienses.

We, Tavror, Tayror & Hossox

Loareo, of Stoughton Street Works,
Leicester,  Opticians, and Horace

Wiriiax Leg, B.A., of the same address,
Optician, do hereby déclure the nature ot

-this invention. and in what muanner the

same is to be performed, to be particu-
larly described and ascertained in and by
the following statement:— :

This invention relates to an improved
triplet anastigmat lens comprising three
single lens-components, of at least two
difterent dispersions, each of which com-
ponents has a refractive index for the -
line greater thun 1.61, where the middle
dispersive lens is placed symmetrically,
or approximately symmetrically- . (to
within 109,), between the outer, deuvle
convex lenses, the combination having an
aperture-ratio of at least 13.

It is well-known that the symmetrical
form offers considerable advantages in the
correction of distortion, coma and chro-
matie difference of magnification.  In

fuct these aberrations urve uutowmatically

corrected in a symmetrical lens working
at umit magnification. A photegraphic
vbjective however is usually used at mag-
nifications varying from zero to unity, so
thut the best result is obtained by -cor-
recting the lens at some magaification less
than unity. This leads to some slight
departure from the strictly symmetrical
form. Iu the lenses to which the present
lnvention relates, the separations and lens
thicknesses are practically equal (within
i35}, bul the lens curves in front of the
mid point of the system, i.e. nearer the
object, are shallower than those behind,
but the diiference in the powers of corre-
sponding surfaces is no more than 259% of
the power of the complete system. A
better correction is

[Price 17[ -]

Prico 3s. &4

thus obtained by

slight departure from strict symimetry,
without losing  the advantages of
symmetry.

Previously lenses of this type have been
made of three glasses, in which the posi-
tive lenses are of crown gluss,  of high »,
and low dispersion, combined with Hiut
glass of lower n;, and higher dispersivu s
described in the Specification of Letters
Patent No. 15,107 of 1895, in which the
gperture ratio did not exceed f/6.5; also,
in the case of a lens with aperture f/4 as
described in the Specification of Letters
Patent No. 22,607 of 1893, in which the
fmsitive lens consists of crown gluss of
ow refractive index, combined with Hint
glass of higher refractive index; also, in
the case of a similar lens with aperture
Fi6, as described in the Specificgtion of

. Letters Patent No. 4714 of 1911, 7 Also in

the lens described in the Specification of
Letters Patent No. 2619 of 1911, where
the mid lens is not pluced symmeteically
with regard to the outer lens, and these
osuter lenses are not double convex but
plano-convex and meniscus respectively.,
Furthermore, in the first two cuses it was
stipulated that the coma (** diaphragm
corrections ') should be removed in all
these lenses simultaneously,

Caleulation has shown that this last
cendition ix not necessury to the correct
performance of a lens us a whole, and
moreover, that to obtain a large uper-
ture-ratio it is necessary to nse glasses of
high refractive index for both positive
and negative lenses. In a lens thus
formed, the flatness of field is obtained by
the use of highly refractive pluss for the
crown, and freedom from spherical aber-
ration by the use of highly refractive

_flint.

Two numerical examples of lenses made
aceording to the improved construction of

".‘",; -
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the
described with reference respectively to

resent invention, will now be ing drawings; the letters PM. and Q.
referring to the catalogues of Parra.

Figure 1 and Figure 2 of the accompany- Mantor’s and Chance respectively.
. . ,,,——/ R
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Exsurre I (Figure 1).

Eqixivalent focal length 1 unit; the

radii etc. being expressed in the same
units. : i

Radii

r)+ 4013y
&)—5.370 } (d,) 06

Separation (s,) .10 _
ry) - 4702
5 g CARU
- Separation (s,) .1076

'7 8‘;”23%&} (d;) 06

") =

Exaurre II (Figure 2).

" .Equivalent focal length 1 unit.
Aperture ratio F/3.

Radii

(r)+ 156y
§r3—4.64 } @) o6
Separation (s;) .13

ry) - 4266
iri;-i- gty BCARG
" Separation (s;) .121

(r) +1.8138
(r’,)),_ 516} () 06

Having now particularly dlescribed and

ascertained the nature of our said inven-
tion and the manner in which the same is
to be performed, we declare that what
we claim isim—

1. An astigmat lens comprising three
single lens-components, of at least two
different dispensions, each of which com-

onents has a refractive index for the D-
ine greater than 1.61, where the middle
dispersive lens is placed symmetrically,
or approximately symmetrically - (to

within 109), between the ocuter, double

- Flat field of view 45°.

Thicknesses Dianieters ny

Thicknesses Diameters np

Aperture ratio F/3.

Nu-value
34 1,613 58. 5 PM.G540
1. . V

S 1621 36. 2 C. 3617

3 1618 58. 5 PM.6540 |

Flat field.of view 35°,

Nu-value |

! .
|
i
il

. i
L o

34 1.613 58. 5 PM.6540

3 1.621 36.2C. 361

'
1

1.

.3 1.613- 58. 5 PM.65640

convex lenses, the combination having an
aperture-ratio of at least f/3, substan-
tially as described. ) -

2."An astigmat triplet lens formed
according to the constructional data
hereinbefore set forth with veference
zl'(fpevtively to Example I or to Example

Dated this 22nd day of September, 1919.

AL ML & WAL CLARK,
Chartered, Patent Agents,
53 & 54, Chancery Lane, London, W.C. 2.

Redhill: Printed for His Majesty’s ét-;ationery Office, by Love & Malcomson, Ltd.—1921.
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