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The invention relates to optical apparatus.

The invention provides in a microscope for viewing a
reflecting object, a source of polarised light, a semi-trans-
parent reflector positioned to reflect on to the object polar-
ised light from the said source and to receive and transmit
light reflected by the object, the angle of incidence of
the said polarised light from the said source on to the
semi-transparent reflector being at the most 35 degrees.

The invention also provides illuminating apparatus for
illuminating an object, which apparatus comprises a
source of polarised light and means, including a semi-
transparent reflector, for directing the polarised light on
to the object, the angle of incidence of the polarised light
on the reflector being not greater than 35 degrees when
the object is being illuminated.

The invention also provides a microscope (or other
optical apparatus) for producing an image of a reflecting
object, including illuminating apparatus as aforesaid for
illuminating the reflecting object.

The invention also provides a microscope (or other op-
tical apparatus) for producing an image of a reflecting
object, which apparatus includes a semi-transparent re-
flector arranged to reflect part of the amplitude of polar-
ised light which is incident on it (when the apparatus is
in operation) at an angle of incidence not greater than
35 degrees.

The invention also provides in a microscope (or other
optical apparatus) for forming an image of a reflecting
object by means of polarised light, a semi-transparent re-
flector positioned to reflect light on to the object and to
receive and transmit light reflected by the object, the
angle of incidence of the light on to the semi-transparent
reflector being not greater than 35 degrees when the ob-
ject is being illuminated.

Preferably the light is directed on to the object through
an objective, or other optical system, which forms at least
part of the means for forming the image.

Preferably the said angle of incidence is not greater
than 2214 degrees.

Two specific constructions of a microscope embodying
the invention will now be described by way of example
and with reference to the accompanying drawings, in
which FIGURES 1 and 2 show alternative forms of a
vertical illuminator incorporated in a microscope which
is used to view a prepared polished surface of an object
through the objective lens by virtue of the light which is
reflected back through the objective by the object.

In FIGURE 1, a beam of light represented by ray 11,
originating from a light source 19, is reflected by a prism
12 and becomes plane polarised upon passing through
a polarising plate 13. The polarised beam is then incident
upon a semi-transparent plane reflector 14 which is sit-
uated in the body of the microscope, and extends across
the entire aperture of the objective Iens, so that the optical
axis of the microscope passes through the reflector. After
reflection, the ray 11 travels along the optical axis of
the microscope and passes through an objective 16 on to
an object 17 which is being viewed. The light is reflected
by this object and passes back through the objective 16
to the semi-transparent reflector 14. The light which is
transmitted by this reflector is represented by the ray 11a
and is viewed by an eyepiece 20.
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In FIGURE 2, which is the preferred specific construc-
tion, an illuminating beam which is represented by ray 11,
enters the microscope perpendicular to the optical axis
of the microscope. The beam represented by ray 11,
originating from a light source 19, becomes plane polar-
ised on passing through a polarising plate 13, and is then
incident upon a plane mirror 18. After this reflection,
the ray 11 is incident upon a semi-transparent reflector
14 and its path is then the same as that of ray 11 in
FIGURE 1 after reflection by the reflector 14. Ray 11
is reflected by the semi-transparent reflector 14, passes
along the optical axis of the microscope, through an ob-
jective 16 and is incident upon an object 17. The light
reflected by the object passes back through the objective
16, and the beam represented by the ray 11a, which is
transmitted by the semi-transparent reflector 14, is viewed
by an eyepiece 20. In both the specific constructions
shown in FIGURES 1 and 2, the angle of incidence for
the ray 11 on reflection at the face 15 of the semi-
transparent reflector 14 is 2234 degrees. The face 15 of
the semi-transparent reflector 14 bears a light reflecting
film such as titanjum dioxide. The polarising plate 13
is preferably orientated such that the polarised beam of
light which is incident upon the semi-transparent reflector
14, has its plane of polarisation perpendicular, or parallel,
to the plane of incidence. In the specific construction
shown in FIGURE 2, the angle of incidence of the ray 11
on the plane mirror 18 is 2214 degrees.

The invention is not restricted to the details of the fore-
going examples. For instance, in the example shown in
FIGURE 1, the illuminating beam may initially be per-
pendicular to the optical axis of the microscope, and devi-
ated by some device, such as a prism, in order to take
up the path of ray 11 shown in FIGURE 1.

In the two constructions shown, the illuminating beam
reaches the object after reflection by the semi-transparent
reflector 14 and reaches the final image position after
transmission through the semi-transparent reflector. This
sequence may be reversed by placing the source of ray 11
and the polarising plate 13 above the semi-transparent
reflector, and the eyepiece so as to receive that light which
is reflected by the semi-transparent reflector.

By using the angle of incidence at the semi-transparent
reflector employed in these examples, certain difficulties
which arise with an angle of incidence of 45 degrees are
substantially reduced or avoided. Those difficulties are
caused by the rotation of the vibration directions, that
occurs at the reflection, of all rays for which the plane
of incidence on the semi-transparent reflector is not per-
pendicular or parallel to the vibration direction of the
incident ray. Those difficulties may be further reduced
by employing an incidence angle of less than about 20
degrees. However, an incidence angle of 2215 degrees
does not cause significant rotation of the vibration direc-
tions of rays for which the vibration direction at incidence
is not perpendicular or parallel to the plane of incidence,
and it does lead to a more convenient optical system.

I claim:

1. Tiluminating apparatus for a microscope system in-
cluding an objective lens, a reflecting specimen and view-
ing means with an optical path passing through the lens
between the specimen and viewing means, comprising the
improved combination of a source of polarised light ex-
ternal to said optical path, a single semi-transparent re-
flector positioned at a position on the optical path be-
tween the objective lens and the viewing means, means
inserting said polarised light into the optical path from the
source in a path twice passing through said position, once
by reflection from the semi-transparent reflector at an
angle of incidence not greater than 22.5° and once by
transmission through the semi-transparent reflector, there-
by illuminating the specimen for observation at said view-
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ing means during passage through the optical path, said
‘system constituting optical elements arranged to pass the
polarised light from said source through the optical path
to the viewing means without significant rotation.

2. A system as defined in claim 1 wherein the optical
path between the specimen and viewing means is substan-
tially a straight line normal to the specimen plane.

3. A microscope illuminating system as claimed in
claim 1, which includes a further reflector whereby polar-
ised light passing through the system as aforesaid is re-
flected by said further reflector in addition to being re-
flected by the said semi-transparent reflector, the angle
of incidence of the polarised light on the further reflector
being not greater than 22.5 degrees.
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