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The invention relates to improvements in mo-
tion picture cameras and particularly is directed
to cameras provided with means for changing the
picture frequency.

The picture frequency in motion picture
cameras may be increased above the standard
frequency in various manner, It is customary to
reduce the size of the picture when a higher
plcture frequency Is to be employed. In cameras
provided with a statlonary camera objective it is
common 1o employ prisms attachments for the
aforesaid purpose. These attachments are bullt
to either double or quadruple the picture fre-
quency. Attachments of this type, however, have
the following disadvantages:

{1) They cause a greater loss of light.

{2) They require a special adapter and there-
fore are not employable without other means with
supplementary accessorles, such as telephoto and
proxar lenses,

(3) They are very sensitive.

It is an object of the present invention to
overcome these disadvantages by solving the
problem of doubling the plcture frequency in a
differeit manner. The standard picture fre-
quency Is obtalned by a rotary mirror drum pro-
vided with a predetermined number of mirrors.
In order to Increase the picture frequency the
number of the mirrors on the drum is increased,
but all the other conditions, as for instance the
drive of the drum, remain the same. If, for in-
stance, the number of the mirrors is doubled the
standard mirror fleld is halved and therewlth the
plcture frequency is doubled.

Another object of the invention is to provide
the motion picture camera with a plurality of
serles of mirrors, each comprising a different
number of mirrors, for Instance 30 and 60 mir-
rors respectively, which selectively may be shifted
into the light path of the camera objectlve. The
plurality of serles of mirrors, according to another
object of the invention, Is mounted on a common
rotatable drum, which In turn is axially slidably
mounted on a shaft so that upon a sllding move-
ment of the drum any one of the plurality of
serles of mirrors may be shifted into operative
position, 1, e. into the light path of the camera
objective. .

It is also an object of the invention to provide
a diaphragm between the rotating series of mir-
rors and the camera ohjJective, which diaphragm
1s automatically changed to the required size
when the selected series of mirrors is moved into
operative position. While it is obvious that upon
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a change of the picture frequency the aperture
of the diaphragm has to be varied, until now
such an adjustment of the diaphragm took place
manually In a separate operation and not auto-
matically as in the present Inventlon.

The novel arrangement of the picture fre-
quency changing device of the present invention
has the advanfage that any supplemental lenses,
as for Instance, a telephoto lens or an attach-
ment permit{ting a reproduction of an object in a
ratio 1:1 may be employed without any change,
Furthermore, owing to the arrangement of the
serles of mirrors In a casing a permanent pro-
tection of the delicate optical parts is assured,
while a change of the picture frequency to a
higher rate is instantaneously possible by merely
shifting the serles of mirrors containing the
higher number of mirrors into operative position.

Other objects of the invention will be apparent
or will be specifically pointed out in the descrip-
tion forming & part of this specification. The
invention is not limited, however, to the embodi-
ment herein described, as various forms may be
adopted within the scope of the clalms,

Referring to the drawings which illustrate by
way of example one embodiment of the inven-
tion:

Figure 1 is a longitudinal sectional view of a
mirror drum provided with two series of mirrors,
one serles of which is in operative position as
indicated by the diagrammatically shown camera
ohlective,

Flgure 2 is a similar sectional view of the
mirror drum as Fig. 1, except that the outer series
of mirrors is shown as being shifted into the light
path of the camera objective.

Figure 3 Is a plan view of the dlaphragm which
13 mounted between the camera objective and the
mirror drum, and

Figure 4 is & cross-sectionsal view of the mirror
drum along the line IV—IV of Fig. 1.

In accordance with the present inventlon a
shaft A, which is driven by a gearing (not shown),
has axilally slidable thereon & drum 3 provided
on its circumference with two series of mirrors
! and 2 respectively. In the illustrated embodi-
ment the serles | comprises 30 mitrors and the
serles 2 comprises 60 mirrors. The hub 4 of the
drum 3 is connected by a Dpair of keys § and 6,
which pass through diametrically opposed slots
T and § in the tubular end portion 9 of the shaft
A, to a manually operable shaft (0 extending into
the bore of the tubular end portion 9. The slots
T and 6 extend longitudinally of the shaft A and
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permit an axlally shifting of the drum 3 on its
supporting shaft A. The outer end of the tubular
shaft portion § is supported by a bearing 12 se-
cured to a wall 13 of the housing.

In Pig, 1 the series | of the mirrors Is arranged
in operatlve position, i. e. it 1s positioned in the
path of lght of the camera objective indicated
diagrammatically at 15. When the drum 3 is
shifted toward the left, as illustrated in Fig. 2,
the series 2 of the mirrors is positioned in the
path of light of the camera objective 15. The
light sensitive motion picture film is designated
with 16 ang fhe lstéer wegeives ap image of the
subject photographed from the camera objective
15, which in turn is focused at the Image appear-
ing in a mirror of elther serles f or 2 as the case
may be. The individual mirrors are meunted in-
clined with respect to the optical axis sp as o
properly deflect the image of the suybject photo-
graphed into the camera objective. The light
$romn the sublect photographed passes through a
suitable lght shaft onto the mirror.

A dipphragm plate 16 provided with two lat-
emally spaced apertures (9 20 is slidahbly
mounted in & frame 32 between the camersa ob-
Jective 15 and the mirrors on the drum 3. A
pressure spring 24 attached with one end to a
sl 25 of the housing and engaging with its other
engd the diaphragm plate |18 urges the latter auto-
aatically into a position {n which a lateral pro-
Jection 26 of the plate I8 engages an end face of
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the drum 3. It thus will be seen that in Fig. 1
the larger aperture 19 of the diaphragm plate (8
is in axial alinement with the camera ohjective
16 to properly control the light coming from an
image reflected by the mirrors of series I, while
in Fig. 2 the smaller aperture 20 is in axlal aline-
ment with the camera objective 15 to control the
Hght coming from smaller images reflected from
the mirrors of the serles 2 which contains 60
mirrors.

The drum 3 is adapted to be axially shifted by
a manually rotatable knob 30 to bring selectively
gither pne of the mirror series | or 2 in operative
position with respect to the camera objective 15.
A cylindrical part 31 of the knob 80 has an inte-
rlor worm thread 32 of high pitch which engages
A corresponding exterior thread ot the outer cir-
cumference of a collar 34 flxedly attached to the
rediced outer end 3§ of the shaft 10, which by
means of the keys 8, 6 is connected with the hub
4 of the drum 3. Upon rotation of the knob 30
Telatlvely to the shaft (0, 36 the collar 34 and
herewith the drum 3 is axially shifted from the
therewith the drum 3 is axially shifted from the
position jljustrated in Plg. 1 to the pgsition illus-
Arated in Fig. 2 and vice versa. ‘The knob 15 is
provided in its interior with means for locking the
drum 3 in its two selectively employable operative
Daositions,
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