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ABSTRACT

The invention pertains to a Porro prism of the second type,
With at least tWo interconnected reversing prisms that each
provide tWo re?ective inclined surfaces for a beam path
between an entry surface and an exit surface, Wherein the exit

surface of one reversing prism and the entry surface of the
Dec. 7, 2010

(AT) .............................. .. A 2028/2010

Publication Classi?cation

(51)

Int. Cl.
G02B 5/04

(2006.01)

other reversing prism form their respective connecting sur
face, and Wherein the inventive Porro prism is characterized
in that the connecting surface lies oblique to the optical axes
of those sections of the beam path that penetrate the exposed
entry and exit surfaces of the reversing prisms.
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PORRO PRISM
CROSS-REFERENCE TO RELATED

APPLICATION(S)
[0001]

This application claims priority to Austrian Patent

Application No. A 2028/2010 ?led on Dec. 7, 2010, the

contents of Which are hereby expressly incorporated by ref
erence.

FIELD OF THE INVENTION

offset can be additionally reducediWith a slightly elongated
structural shapeiWhile the beam passes through the Porro

prism.
[0007] In some embodiments of the invention, it is pro
posed that the beam path section extending from one revers

ing prism to the other reversing prism lies oblique to the
aforementioned optical axes; and/ or that the inclined surfaces

of the reversing prisms are positioned such that the ?rst tWo
sections of the beam path and the last tWo sections of the beam
path respectively lie in planes that are inclined relative to one
another. Due to this, the aforementioned optical axes can be
respectively moved even closer to one another, i.e., the beam
offset can be additionally reduced, ideally even to Zero. In
order to achieve an exact tWo-fold image rotation of respec

[0002] The present invention pertains to a Porro prism of
the second type having at least tWo interconnected reversing
prisms that each provide tWo re?ective inclined surfaces for
the beam path betWeen an entry surface and an exit surface,
Wherein the exit surface of one reversing prism and the entry

tively 180°, i.e., once vertically by 180° and once horizontally
by 180°, both inclined surfaces of both reversing prisms are

surface of the other reversing prism form their respective
connecting surface.

preferably adapted to one another With respect to their incli
nation.

BACKGROUND

[0008] Due to the oblique arrangement of the connecting
surface, the central section of the beam path usually no longer

[0003] Porro prisms are named after their inventor IgnaZio
Porro and represent classic reversing systems for binoculars,

telescopes, etc. A complete image inversion, i.e., horizontally
as Well as vertically, is achieved due to the quadruple beam

de?ection. In comparison With other reversing prisms such as,
for example, Uppendahl prisms, Schmidt-Pechan prisms or

Abbe-Konig prisms, Porro prisms have extremely loW losses
due to the small number of re?ections and can be cost-e?i

ciently manufactured, in particular, because totally re?ective
inclined surfaces are used instead of mirror layers. HoWever,
one disadvantage of Porro prisms is the signi?cant offset
betWeen the incident and the emerging beam Which results in

passes through said connecting surface perpendicularly.
According to some embodiments of the invention, the con

necting surface therefore can be used for decoupling and/or

coupling part of the light from/into the beam path by making
the connecting surface partially re?ective. In this Way, it is
possible, for example, to decouple a measuring beam for a
measuring instrument from the beam path or to couple an
image of a display into the beam path. If the coupling and
decoupling angles are chosen accordingly, it can be ensured

that the coupled or decoupled light beam perpendicularly
emerges in a lossless fashion from one of the surfaces of the

reversing prisms.

a correspondingly bulky design such as, for example, the
Z-shaped body structure of the tWo halves of classic binocu
lars.
SUMMARY

[0004]

The invention creates a Porro prism in Which the

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 shoWs a front vieW (FIG. 1a), a top vieW

(FIG. 1b), a side vieW (FIG. 10) and a perspective represen
tation (FIG. 1d) of a Porro prism of the second type according
to the state of the art;

offset of the beam during its passage through the prism is

[0010]

reduced in comparison With conventional designs. In a Porro
prism of the initially cited type, this is attained in that the
connecting surface lies oblique to the optical axes of those

(FIG. 2b), a side vieW (FIG. 20) and a perspective represen

sections of the beam path that penetrate the exposed entry and
exit surfaces of the reversing prisms.
[0005] Due to the oblique arrangement of the connecting
surface, the cross section of the light that respectively is

FIG. 2 shoWs a front vieW (FIG. 2a), a top vieW

tation (FIG. 2d) of a ?rst embodiment of a Porro prism

according to the invention;
[0011]

FIG. 3 shoWs a front vieW (FIG. 3a), a top vieW

(FIG. 3b), a side vieW (FIG. 30) and a perspective represen
tation (FIG. 3d) of a second embodiment of a Porro prism

according to the invention; and

incident on and emerges from the outer (exposed) entry and
exit surfaces is preserved While a continuous reduction or
narroWing of the beam cross section toWard the center of the
prism is achieved, Which on the one hand causes the beam
offset of the Porro prism to be reduced because the beam cross
sections that are narroWed in opposite directions lie closer to

[0012] FIG. 4 shoWs a front vieW (FIG. 4a), a top vieW
(FIG. 4b) and a side vieW (FIG. 40) of a third embodiment of
a Porro prism according to the invention.

one another than in a conventional Porro prism, and on the

[0013] FIG. 1 shoWs a Porro prism 1, namely a so-called
“Porro prism of the second type,” in Which the incident and
emerging beams of the Porro prism, or more speci?cally the
optical axes 2, 3 of the incident and emerging sections of the

other hand does not lead to a noteworthy impairment at the

conventional installation site of the prism betWeen the lens
and the focal point in binoculars or a telescope, but merely to

DETAILED DESCRIPTION

a slight decrease in brightness toWard the edge of the image

beam path, extend parallel to one another and are subject to a

?eld (“vignetting”). Consequently, a reduced beam offset can

parallel offset D.
[0014] A Porro prism of the second type like the Porro
prism 1 may be composed, for example, of tWo intercon
nected reversing prisms 4, 5 that respectively feature tWo

be achieved Without signi?cant disadvantages.
[0006] In some embodiments of the invention the reversing
prisms are shifted parallel to one another along their connect
ing surface in such a direction that the aforementioned optical
axes are moved closer to one another. In this Way, the beam

re?ective inclined surfaces 6, 7 and 8, 9 that lie betWeen their

entry and exit surfaces 10, 11 and 12, 13, respectively.
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The inclined surfaces 6-9 are preferably totally

the beam offset D" betWeen the incident and emerging optical

re?ective, i.e., they re?ect at the prism material-air boundary

axes 2, 3 even further. In order to prevent the beam cross

layer due to the physical effect of total re?ection, but may also
be provided With a separate mirror layer. The term “re?ective
inclined surfaces” used in this application includes both
variations, i.e., total re?ection as Well as mirror layer re?ec

section from being unnecessarily narroWed in the center of
the Porro prism 1", the inclined surfaces 6, 7 and 8, 9 of the
reversing prisms 4, 5 are adjusted in such a Way that the

[0015]

tion.
[0016]

re?ection on the inclined surfaces 7, 8 no longer takes place at
an angle of 45° referred to the perpendicular on the surface,
but rather a greater angle of, e.g., 50° to 60° referred to the

arranged angular to one another in such a Way that the re?ec

perpendicular. In this Way, the beam path is de?ected by more
than 90° on the inclined surfaces 7, 8. The inclined surfaces 7,

The inclined surfaces 6, 7 and 8, 9 in each individual
reversing prism 4, 5 of the Porro prism according to FIG. 1 are
tions take place thereon in planes that lie perpendicular to one
another. The exit surface 11 of one reversing prism 4 directly

adjoins the entry surface 12 of the other reversing prism 5 and,
e.g., is transparently cemented thereto or realiZed integrally
thereWith. The entry and exit surfaces 11, 12 interconnected
in this manner therefore form a connecting surface 14

8 are adapted to one another in such a Way that the central

section 17 no longer extends perpendicularly to the incident
and emerging optical axes 2, 3, but rather obliquely; see FIG.
3b. Consequently, the beam path sections 15, 1 6 in the revers
ing prisms 4, 5 no longer lie parallel to one another. HoWever,
they lie in tWo parallel planes that are respectively de?ned by

betWeen the reversing prisms 4, 5.

the sections 2 and 15 on the one hand and 3 and 16 on the other

[0017] Due to the described arrangement, the beam path
extends through the Porro prism 1 as shoWn in FIGS. 1a to 1d,
i.e., With tWo sections 15, 16 that respectively folloW its
incident and emerging sections 2, 3 and respectively extend
betWeen the inclined surfaces 6, 7 and 8, 9 in each reversing

hand.
[0022] FIG. 4 shoWs another modi?cation of the Porro
prism according to FIG. 3 in the form of a Porro prism 1"', in
Which the beam offset D"' is reduced even further. Compo

prism 4, 5, as Well as a central section 17 that extends from the
inclined surface 6 of one reversing prism 4 to the inclined

ti?ed by the same reference symbols and only the differences
betWeen this embodiment and the Porro prism 1" according to

surface 9 of the other reversing prism 5 through the connect
ing surface 14.

FIG. 3 are discussed beloW.

[0018] FIG. 2 shoWs a ?rst embodiment of a Porro prism 1'
according to the invention. Components that are identical to
those shoWn in FIG. 1 are identi?ed With the same reference

inclined surfaces 6-9 are adjusted in such a Way that the beam

symbols and only the differences betWeen the inventive Porro
prism and the conventional Porro prism 1 according to FIG. 1
are discussed beloW.

[0019] The connecting surface 14 of the Porro prism 1' is
arranged oblique to the optical axes 2, 3 of the incident and
emerging beams, i.e., to the sections 2, 3 of the beam path
2-15-17-16-3 through the Porro prism 1' that extend through
its exposed (non-connected) entry and exit surfaces 10, 13. In
this Way, the offset D betWeen the incident and emerging
optical axes 2, 3 can be reduced to a loWer offset D' as

illustrated, in particular, in FIG. 2b. The entry and exit cross
sections Al on the entry and exit surfaces 10, 13 remain
identical to those of the conventional Porro prism 1 according
to FIG. 1, but the inclined surfaces 7, 8 and 6, 9 are oppositely
tapered to reduced cross sections A2 in a trapeZoidal fash
ioniin the direction of the beam path toWard the interior of
the prism. Although this results in a reduction of the available
beam cross section or beam diameter as the light penetrates

nents identical to those in FIGS. 1 to 3 are once again iden

[0023]

In the embodiment according to FIG. 4, all four

sections 15, 16 no longer lie in parallel planesireferred to
their respectively adjoining beam sections 2, 3; see FIG. 4a in
comparison With FIG. 3a.
[0024] Due to the inclination of the inclined surfaces 6-9,
the beam path 2-15-17-16-3 through the Porro prism 1"' is
folded in such a Way that a minimal or ideally Zero beam

offset D"' is achieved betWeen the incident and emerging
optical axis 2, 3. In this case, it is merely required to take into
consideration the critical angle of the total re?ection on the

inclined surfaces 6-9 (if they re?ect by means of total re?ec
tion) and the boundary condition that an exact tWo -fold image

rotation by respectively 180° is achieved, i.e., once vertically
by 180° and once horiZontally by 180°.
[0025] In all embodiments of FIGS. 2-4, in Which the beam
path center section 17 does not perpendicularly extend
through the connecting surface 14, the connecting surface 17
can be used for coupling and decoupling part of the light
into/out of the beam path; in this respect, see the example
coupling or decoupling beam 20 in FIG. 3b. For this purpose,
the connecting surface 17 may be provided With a partially

farther into the Porro prism 1', it merely leads to so-called
“vignetting,” i.e., a slight decrease in brightness toWard the
edge of the image ?eld, at the location in conventional tele

re?ective (partially transparent) coating4e.g., prior to the
assembly of the tWo reversing prisms 4, 5 into the Porro prism

scopes, binoculars or the like, in Which such prisms are used

re?ected and the external shape of the reversing prisms 4, 5

as reversing systems.
[0020] FIG. 3 shoWs an additional development of the
Porro prism 1' according to FIG. 2, namely a Porro prism 1"

can be realiZed in such a Way that the coupling or decoupling
beam perpendicularly penetrates one of the outer surfaces of
the reversing prisms 4 and 5 in order to be incident or emerge

that results in an even smaller axial offset D" of the beam path
2-15-17-16-3. Components identical to those in FIGS. 1 and
2 are once again identi?ed With the same reference symbols

With the loWest loss possible. The coupling or decoupling
beam 20 makes it possible, for example, to decouple the
measuring beam for a measuring instrument from the beam

and only the differences betWeen this additional development

path or to couple a light beam of a display unit into the beam

and the embodiment according to FIG. 2 are discussed beloW.

path.

[0021] In the embodiment 1" according to FIG. 3, the tWo
reversing prisms 4, 5 are shifted parallel to one another along

[0026] It goes Without saying that the illustrated Porro
prisms 1', 1", 1"' do not necessarily have to be assembled or

their oblique connecting surface 14, namely in the direction

composed of only tWo reversing prisms 4, 5 of the shape

indicated With the arroWs 18, 19, Wherein this leads to an

shoWn, but also of other geometric bodies, as long as the
described re?ective inclined surfaces 6 to 9 and the beam path

increased structural length of the Porro prism 1", but reduces

1', 1", 1"'. The coupling or decoupling beam 20 can be
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sections 2, 15, 17, 16, 3 are realized. In an integral design or
another segmenting of the Porro prisms 1', 1", 1"', the con
necting surface 14 accordingly may also consist of a merely
virtual (imaginary) connecting surface betWeen tWo func
tional reversing prisms 4, 5 rather than a physical cemented
surface. Any knoWn optical material such as glass, plastic,
crystals, etc., may be used as material for the reversing prisms
4, 5.
[0027] The invention is not restricted to the embodiments
shoWn, but rather includes all variations and modi?cations
Within the scope of the folloWing claims.

3. The Porro prism according to claim 1, Wherein the beam
path section extending from one reversing prism to the other

reversing prism lies oblique to the aforementioned optical
axes.

4. The Porro prism according to claim 2, Wherein the beam
path section extending from one reversing prism to the other

reversing prism lies oblique to the aforementioned optical
axes.

5. The Porro prism according to claim 3, Wherein the
inclined surfaces of the reversing prisms are positioned such
that ?rst tWo sections of the beam path and last tWo sections of

the beam path respectively lie in planes that are inclined
What is claimed is:
1. A Porro prism of the second type, With at least tWo

relative to one another.

interconnected reversing prisms that each provide tWo re?ec

6. The Porro prism according to claim 4, Wherein the
inclined surfaces of the reversing prisms are positioned such

tive inclined surfaces for a beam path betWeen an entry sur
face and an exit surface, Wherein the exit surface of one

that ?rst tWo sections of the beam path and last tWo sections of

reversing prism and the entry surface of the other reversing
prism form their respective connecting surface, and Wherein

relative to one another.

the connecting surface lies oblique to optical axes of those
sections of the beam path that penetrate the exposed entry and

connecting surface is partially re?ective in order to decouple
or couple a part of light from/ into the beam path.

exit surfaces of the reversing prisms.
2. The Porro prism according to claim 1, Wherein the
reversing prisms are shifted parallel to one another along their
connecting surface in a direction Which moves the aforemen
tioned optical axes closer to one another.

the beam path respectively lie in planes that are inclined
7. The Porro prism according to one claim 1, Wherein the
8. The Porro prism according to one claim 2, Wherein the

connecting surface is partially re?ective in order to decouple
or couple a part of light from/ into the beam path.
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