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A spyglass system consisting of a greatly ampli-
fying spyelass and a finder is already kmown.
Spyelasses of this type are first adjusted, with
the ald of the finder, on an object to be viewed
and thereupon this object or part thereof can be
studied with the spyeglass of great amplification.
As a rule this spyglass system has, however, the
drawback, that the finder and the greatly ampli-
fying spyglass are each equipped with a particu-
lar ocular so that a user of such a spyglass, upon
passing from the finder to the greatly amplfying
spyelass, has to change ocular, which involves as
a rule that he has also to change his place of
observation. In another known form of con-
struetion the spyelass eystem comprises a single
ocular, it is true, but upon the passage from the
finder to the spyelass of great amplification this
ocular has to be re-adiusted, which also entalls
drawbacks.

The invention has for its object to avold these
drawbacks. The spyglass system of the above
mentlioned type according to the invention ex-
hibits the feature that with the ald of the spy-
glass of great amplification and of a few mirrors
of which one or more are removable, a detail of
the Ainder image can be represented in the finder
with greater amplification than the finder image.
the arrangement belng such that with the ald of
the same ocular both the image of the spyelass
of great amplification and the finder image can
be observed.

If it 15 desired *o adjlust surh a spyglass system
with the aid of the flnder on an object, the re-
movahle mirror or mirrors are pushed or tipped
away so that the whole or substantially the whole
fleld of view of the finder is at one’s disposal.
Then the spyglass system 1s focussed with the
ald of the finder. Subsequently, an indicating de-
vice which, In accordance with the invention, may
be present in the finder and which may consist,
for example, of a reticle is adjusted on that de-
tall of the finder image which 1t is desired to
observe with greater amblification than that
which 15 obtained with the aid of the finder.
When this is done, the removable mirror or mir-
rors are brought Into the working position and
the detafl In question can be directly observed
through the ocular of the finder in the amplifica-
tlon pertaining to the spyglass of great amplifica-
tlon. To permit sharp observation of this de-
tall it Is necessary that the finder image ftself
and the detail of the image of the spyglass of
great amplification which is represented by this
spyglass are located at the same place in the
finder,
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Although spyglasses have in general to satisfy
the requirement that the optic angle in which
objects can be observed with the aid of such a
spyelass should be comparatively large, which re-
quirement causes that on account of the com-
plicated objective or (telescope) mirror such spy-
glasses are in general rather expensive, a com-
paratively small fleld of view and therefore also
simple means are sufficlent in the spyelass sys-
tem according to the Invention as regards the
spyglass of great amplificatlon which occurs
therein. This is possible owing to the fact that
in the spyglass system aceording to the invention
the finder, which affords a slight amplification in
comparison with the spyglass of great amplifi-
cation, may have nevertheless, by simple means, a
large field of view, owing to which the spyglass
system according to the invention may also he of
considerably cheaper construction than the cus-
tomary spyglasses of great amplification. Al-
though 1t is possihle to construct the spyglass of
great amplification which is present in the spy-
glass system according to thie Invention &s a re-
fractor spyglass, it 1s advisable, in accordance
with the invention, to constitute this spyglass
by a telescope since the latter can be realised by
simpler means than a refractor spyglass.

The mirrors which represent the image of the
spyelass of great amplification in the finder may
be separate mirrors. It is, however, also imagible
to constitute one or more of these mirrors by
one or more totally reflecting boundary surfaces
of one or more prisms. It 1s, however, of great
importance that the removable mirror system,
which may consequently consist of one or more
mirrors, should be very small and light. In one
form of construction of the spyglass according to
the Invention the removable mirror with the ap-
purtenant mounting has a welght of only 0.3 g.
If the removable mirror system Is satisfactorily
supported iIn mechanical respect, which may be
reallsed by simple means, we obtain the advan-
tage that the Image of the spyglass of great
amplification can be moved into and out of the
finder by means of this removable mirror system
with an extremely slight exertion. This Is of
great Importance since now there is no risk of
this movement bringing about a movement or
vibration of the entire spyglass system, which
might lead to the adjustment on a determined
ohject helng destroyed due to such a movement
or vibration, The mirror system may be removed,
for example, by exerting an extremely slight pres-
sure on the controlling wire of a Bowden cable
system.
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With the spyglass system according to the in-
vention the distance of the object 1s in general so
large and, if the spyglass of great amplification
is constructed as a telescope, the mirror present
therein may be constructed so as to have so small
a diameter that means for neutralizing the
spherical aberration which occurs with such a
mirror if the latter has a spherical shape, are not
absclutely necessary. According to the invention,
however, it is preferred more particularly if use
is made of telescope mirrors of large diameter, to
arrange at some distance from the telescope mir-
ror & correction element which neutralizes, either
wholly or partly, the spherical aberration of the
telescope mirror. If desired, this correction ele-
ment may be built up from more thah one lens.

The spherical aberration can be neutralized
practically completely by a correction element
whose surface has, at least on one cide, the course
of a curve higher than one of the second degree,
These elements may be made of glass; on account
to the complicated shape of these surfaces, it is
desirable, however, to constitute them by a trans-
parent material which, or at least the stariing
material of which, at & low temperature and, as
the case may be, in solutlon, can be deformed,
more particularly gelatinized, pressed, press-cast,
squirted or die-cast, Over a glass correction ele-
ment of the same shape a correction element
consisting of such materials offers the advantage
that without any need of being ground it can
be manufactured with great precision in a tem-
plate. When the template has once been made,
for example from metal, on a lathe It Is pos-
sible to produce with the aid of such a tem-
plate a practically unlimited number of correc-
tion elements.

On the other hand, it is also possible, accord-
ing to the invention, to form the correction ele~
ment with spherical boundary surfaces, If desired,
combined with plane boundary surfaces. Cor-
rection elements of this kind offer the advantage
that they are very cheap and may consist of
ordinary commercially obtalnable spectacle-
glasses. It Is also possible to obtain the tele-
scope mirror by forming & spherical meniscus
lens on one slde as & mirror, in which event
also a spyglass with satisfactory properties can
be obtained by very simple and little expensive
means,

The Mmitatlon to & small field of view In-
volves the advantage that in this case the above-
mentioned correction element may be arranged,
without causing excessive divergences, at & dis-

tance from the telescope mirror which iIs approx-

imately equal to the focal distance of this mirror.
This arrangement has the advantage that the
same correction element functlons properly for
any distance of the object which may occur In
practice.

The arrangement at a distance approximately
equal to the focal distance of the telescope mir-
ror affords the advantage that the constructional
length of the spyglass becomes comparatively
small so that the latter can be easily handled.

According to the Inventlon, it is simple from
& constructional point of view to construct the
spyelass systern, if in the latter a telescope Is
utilized as the spyglass of great amplifteation,
In such manner that the plane of the finder ob-
Jective and the plane of the correction element
coincide or at least substantially coinclde and/or
that the plane of the telescope mirror and the
plane of the ocular algo colnelde or at least sub-
stantially coincide,
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The inventlon will be explained more fully with
reference to the accompanying drawing wherein

Fig. 1 represents a diagrammatical longitudinal
sectlon of one embodiment of the spyglass sys-
tem according to the invention, wherein the spy-
glass of great amplification is constructed as a
telescope.

In this fisure | and 2 denote a telescope and
8 finder respectively which both comprise cylin-
drical casings 3 and # respectively which are rig-
idly secured relatively to one another with the
ald of clamps 5. At 6 and T the walls of the
telescope casing and of the finder casing have
apertures which are In alienment with each other.
To the finder casing 4 iz secured a jointed ball
and socket coupling 8 which permits the adjust-
ment of the whole spyglass with respect fo a
stand (not shown).

The telescope mirror 9 consists of a spectacle
glass 9 whose concave surface 10 is silver-plated.
The mirror thus obtained has a focal distance
of 50 cms. This focal distance Is approximately
equal t¢ the distance between the mirror 10 and
the lens 11 which eliminates or at least substan-
tially eliminates, the spherical aberration of the
mirror 10. The lens Il is & meniseus lens of &
power of —0.25 dioptric. The lens 11 has spheri-
cal surfaces.

In the finder is arranged an objective 13, like-
wise a bleconvex lens with spherical surfaces,
which has its focus at Fis. In the finder are ar-
ranged furthermore an amplifying inverting lens
18 and an ocular which consists of two lenses {5
and 16. Furthermore, in the telescope is ar-
ranged & plane mirror (T, in the apertures 6 and
T of the telescope casing and the finder casing
respectively a plane mirror 18 and in the finder
& plane mirror {9. These mirrors are arranged
with respect to one another in such manner that
at Fu3 an Image is formed of an object present
at a large distance from the telescope. All this
follows from the path of the represented light
rays g and b.

The mirror 19 is arranged on the end of B
Bowden cable mechanism 20 (Flg. 2) so that upon
depressing a button 21 provided thereon this
mirror 19 occuples the position shown in Figs. 1
and 2 (working position). When the button 21
is released, the mirror 19 returns, under the ac-
tion of a spring (not shown), to its position of
rest (indicated in dotted lines in Tig. 2) outside
the rays of light ¢ and d which form the finder
image. The Bowden cable mechanism is fixed in
the casing & of the finder with the ald of a bush
22. The mirror with the appurtenant mounting
has & weight of only 0.3 g. If the mirror (9 is
out of reach of the light rays ¢ and d it is pos-
sible to focus an object in the spyglass by means
of the finder with the aid of the objective 13
present therein, the inverting lens 14 and the
ocular 16—{6. When the object kas once been
focussed, for which purpose the holder 24 of the
ocular lenses may be caused to slide to and fro
in the finder casing, the reticle system 23 is aimed
at that part of the object which 1t 1s desired to
observe with greater amplification. Subse-
quently, by pressing the button 21 of the Bowden
cable mechanism the mirror 19 is placed in the
working position indicated in Pig. 1. It is now
possible to ohserve the desired detail directly
through the ocular in the amplification of the
telescope.

According to the size of the mirror 3 the
telescope image in the finder overlaps the finder
image proper either wholly or partly. Thus, Fig.
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3 shows an example wherein the fleld of the
finder and that of the telescope in the finder are
denoted by 25 and 26 respectively, the reticle
system being denoted by 23. It may be seen from
the figure that out of the finder image, which
consists here of a church and a house, a portion,
viz. the church-clock, is represented greatly am-
plified in the telescope and partly overlaps the
finder image. In the form of construction ac-

cording to Fig. 1, on the contrary, the telescope 10

image is larger than the finder ilmage, which
ensues from the fact that the mirror 19 inter-
cepts the outermost light rays ¢ and d which
come from the left from the finder objective so

that to the right of the mirror 19 these rays of 15

Iight are therefore represented in this figure in
dotted lines.

Owing to the use of the mirrors {7, (8 and 19
it is possible to obtain a spyelass whose dimen-
sions remain within reasonable limits. Purther-
more, the use of the mirror 10 with a compara-
tively large focal distance renders it possible to
utilize a correction element of simple shape. The
lens 14 ensures a further amplification of the
telescope image.

Even if the spyglass of great amplification is
a refractor spyglass, the spyglass system may, of
course, also be constructed, if desired, as a double
spyglass.

ALBERT BOUWERS.



