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Improvements in Photographic Objectives.

I, CHRISTOPHER GRAF, a citizen of the
TUnited States of America, residing at
1118, Lincoln Way West, in the City of
South Bend, in the County of St. Joseph,
and State of Indiana, United States of

ducing a soft focus lens having a flat
field, freedom from astigmatism, and a
quality of diffusion not possible in other
forms of soft focus lenses.

An object of the invention is to provide
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America, do hereby declare the nature of a soft focus lens which can be easily 40
this invention and in what manner the manufactured and easily corrected, and
same is to be performed, to be particu- which will be devoid of such usual defects
larly described and ascertained in and by  of soft focus lenses as chemical focus and
10 the following statement:— halo. This and further objects, together
This invention has reference to im- with the construction and combination of 45
provements in photographic objectives, parts, will be more fully described here-
and it provides an improved compound inafter and particularly set forth in the
lens adapted for wuse in photographic claims. , '
15 instruments or the like and consisting of The accompanying drawing represents
a plurality of spaced lenses of substan- diagrammatically the lenses composing 50 .
tially the same refractive index for the the optical piece and their magnitudes,
G-line, and having curvatures of such a  positions, curvatures and thicknesses.
character that the inner lenses are syni- The line of sight passes from left to
90 metrical with respect to each other, and right, as indicated by the arrow in the
the outer lenses unsymmetrical with figure. The optical combination is pre- 45
respect to each other, thereby forming a ferably compesed of four lenses L1, L2, T3,
compound lens which, as a whole, is and L# spaced apart from each other so
unsymmetrical. S as to form positive meniscuses between
95  This invention, although resembling-in  the pairs of lenses. The radii and thick-
a degree the anastigmat objective dis- mess of the various lenses and their dis- 60
closed in the Specification of my prior tances apart are particularly set forth in
Patent No. 22,400 of 1910 in formula and the following table, in which R repre-
construction, materially differs therefrom sents the radii, d the thickness of the
30 in thickness of lenses, radii of curvature, - lemses, and s-the thickness of the space
. and degree of separation of the lenses, between the lenses, the successive charac- 65
whereby an uncorrected combination is teristics being individualised by sub- :
obtained in which a certain amount of script numerals ascending from left to
spherical aberration remains, thereby pro- right.
Radius of curvature (lass constants. Thicknesses of lenses £s
70 in millimeters, in millimeters.
Positive 7
It Ri— 84.17 {iD——l.GllQ { dl—12.5
R?—258.17 G—1.6253 sl— 4.6
Negative
1.2 R3—121.00 { D—-1.6089 { a*— 5.0
R+-188.96 G1—1.6253 s2—11.8
: Negative
L3 R5-188.96 { D—-1.6089 { d3—5.0
) R&—121.00 G—1.6253 s3— 6.2
R :]PSositive )
4 —305.16 —1.6112 { 4__19.
. L R8— 90.46 { G—1.6253 at—12.5
5

Focal length 317 milimeters.

Tt is to be noted in the above table that the G-line of the two negative lenses has
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- the negative lenses.
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the same refractive index, and so also the
G-line of the two p031t1ve lehses. The
two outer lenses L' and L# are not iden-

tical and preferably unsymmetrical with-

respect to each other; and are -positive or
collectirig lenses. The two inner lenses

12 and 1/ are identical and preferably

symmetrical with respect to each other,
and are negative or dispersing - lenses,
having the same index of refraction for
the G-line as the positive lenses, which
have a D-line index of- vefraction of
greater value than the D-line index of
- The radii of eurva-
ture of the respective lenses and their
degree of separation by air spaces, the

pos1t1ve lenses being spaced a distance”

from the negative lenses less than the

negative lenses are spaced from each
other, forming an uncorrected -combina-
tion in which the spherical aberration
remains. but corrected as to astigmatism,
and having a flat field and a quahty of
diffusion capa.ble of producing a soft
image with a measurably better definition
{hen is possible with known forms of soft
focus lenses.

‘While I have shown the pleic,u(,d form
of my invention, I do not wish to be
limited to spec1ﬁc details thereof, but
desire to be protected in various ch‘mo es
and modifications which obviously may

‘be ‘made without departing from the

spirit of the invention.

Having now particularly described and
ascertained the nature of my said inven-
tion and in what manner the same is to
be performed, I declare that what T
elaim is:—

.I. A soft focus lob]ectlve uncorrected as
to spherical aberration, consisting of 2«
pa1r of positive lenses, and a pair of nega-

- outer positive and two nner

tive lenses arranged between the positive
lenses and in spaced relation with each
other and with the positive lenses, the

. negative lenses.being—symmetrical Wlth

45

1espect to radii of curvature and index of -

refraction, and the positive lenses being

) unsymmetncal with respect to radii of
" curvature and having an index of refrac-
- flon "'IEdtel than that of the negative
) lenses

- 2. A soft focus obJec’uve uncorrected as
to sphellcal aberration, consisting: of two
negative
lenses separated by air spaces, the nega-
tive lenses being symmetrical and spaced
from the positive lenses a distance less

- than the negative lenses arve spaced from

each other, and the positive lenses being
ungymmetrical with respect. to. radii of
curvature, the positive and negative
lenses havmg like indexes of refraction
for the  G-line, and the negative lenses
having indexes of refraction for the D-
line of lesser value than those of the
positive lenses.

3. A soft focus objective uncorrected
as to spherical aberration, consisting of
two positive and two
separated by air spaces, the negative
lenses being symmetrical and arranged
between the positive lenses, and the posi-
tive lenses being of substantially like
thicknesses and having different radii of
curvature, the positive lenses
spaced from the negative lenses a dis-
tance less than the negative lenses are
spaced from each other.

-Dated this 19th day of June, 1922.

HY. IMRIE,
Chartered Patent Aoenf
72—74, Cannon Street, London E.C. 4,

Redhill: Printed for His Majesty’s Stationery

Office, by Love & Malcomson, Lid.—1928,
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[This Drawing is a full-size reproduction of the Original |
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