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ZLc all whom it may concern:

Be it known that I, Cuarirs _

LORIAN, of 9 Rue Froissart, in the city of
Paris, Republic of France, have invented an
Objective, of which the following is a full,
clear, and éxact. description.

The invention relates to an objective hav-

ing a very. considerable numerical opening, -

an extended field and a definition of high
value. - ’ '

The new ‘objective is constituted by two
groups of lenses, separated by the dia-

-phragm. The front group comprises  two

separated lenses the whole of which presents
a negative spherical aberration. The sec-
ond group is constituted by three combined
lenses presenting a notable positive aber-
ration which compensates the aberration of
the first group. _

he accompanying drawing,
way of example only,
matically the new objective.

The first leng L, of the front group is
highly convex at the froni and slightly
convex or even plane at the rear., The sec-
ond lens ig biconcave; the film of air be-
tween these two lenses is therefore of di-
vergent character. o

he index of refraction of the first leng
is greater than that of the second leng:

. >0,
-On the other hand, these indiceg satisfy
the inequality : :
Any . An,
m—1"n,—1 .

given by
illustrates diagram-

Amn designating the difference of the indices

for the two spectral rays between which the
achromatism is to be corrected. .

The group of the two lenses I, L, may
be a focal or even divergent; it is over-
corrected from the spherical
as to present a negative aberration.

he ' second group constitutes a gemi-

normal combination ; it ‘comprises two con-.

verged elements A

L separated by a di-
vergent element I,

These thres elements

Ly I,
Hexgr. i

“Which

. -Objective,

aberration so-

drawing. , : .

The 1nd10«gs‘ of refraction satisfy the fol-
lowing conditions: o
: N >N, >n, .
and

Ang . Ang A'”q
Ny—1 <n5-—1 <n4-— 1

If we consider the whole of the elements,
we must have: :

n1>n5>n2>_n4>ns
and '

Ang _ An, Ang An; Amn,
n3-1<n1—1<n5-—1<n4—1<n2—1

Contrary to the system generally used
it was endeavored to correct, the
present system constituted by the lenses L,
+ lu; possesses a notable positive spherical
aberration adapted to compensate the nega-
tive aberration of the first group of lenges.
he film of air @i, and the surface Cang

add their negative aberrations which are com-.

bensated by the whole of the convergent sur-
facés of the objective. By this fact and
by the "disposition of the elements of this
the corrections are rendered easy
without being compelled to resort to curved
surfaces such as in the ordinary systems.
At the same time, by reason principally of
the diminution of the curvatures, the zonal
aberrations are considerably diminished.
he new objective ig principally intended
for'photography and projection purposes;
it is particularly suitable for taking instan-
taneous or rapid views or with a small light
in which considerable sharpness is desired.
It is also suitable for projections or repro-
ductions in which the same conditions must
be realized. Tt is also advantageous when
it is desired to avoid heating in an exag-
gerated manner the object to be projected,
Im or plate. The new objective is there-
fore particularly suitable for the two reverse
operations of the kinematography.

L; are put together, as shown in the.
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5 conditions set forth are

2

"By way of example, the following valués
ay be indicated: ,
' ni=1.6228

¥ 100 2i=5.7 dra= T

Rajen 28.8 t3=13 do =121 na=1.6743
Ryp1=525 e3=4 ns=1.5002
Hogm 15.1 e4mL55 ni=1.5328
Rpems 217 e5==d.1 ns==1.6228"
Raag==d55 : :

R’pz_“Rm—42.6 .

Rﬂl':Rdaﬂ‘ﬂ.T

Rpy=00.0

Ra being the ¢ront radius, Rp being the back
radius, 7 bemng ‘the index of refraction,
e being the thickness of the lenses, ¢ bemg
the thickness of the films of air, ¥ being

the focal distance,
of n between the lines for which the achro-
matism is effected. ‘

_ The objective established according 1o
these data presents a fumerical opening
equal to F:4, 2 field equal to 55° and the
definition at the center is equal to % of the
theoretical definition. - :
" The numerical values above indicated are
only given by way of example and may
vary in- sufficiently large lLimits as well as
the relative opening, provided the general
observed.

Claims: -

1. An objective formed of two groups of -

lenses, the first group comprising two sepa- .

rated lenses the

- two lenses and a group

An being the variation -

1,122,895

whole of which presents 2
negative _spherical aberration, the secon
group comprising three combined lenses
presenting a potable positive aberration
Wwhich compensates the negative aberration
of the first group. - '
9. An objective comprising a group of
of three lenses, the
first, the fifth, the second, the fourth and
the third lens having indices of refraction
of decreasing values, that of the first -and
that of the fifth lens
equal, while the quotients of the variations
of the indices between the spectral rays for
which the achromatism 18 corrected, an
the indices minus one unit, decrease from the
third to the first, to the fifth, to the fourth
and to the second lens, these quotients may
at the limit be equal for the first and the
Gfth lens. v

The foregoing specification of my objec-
tive signed by me his tenth day of May
1913. .

‘ CHARLES HENRI FLORIAN.
Witnesses: :

Hawxsox C. Cos®,

Rext THIRIOT.
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