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This invention relates to improvements ln pho-
tographic camersas.

It is an object of the invention to facilitate the
adjustment of exposure control members In ac-
cordance with the prevalling light conditions.

Another object of the invention is to provide
a camera in which this adjustment of exposure
control members can be effected with greater
accuracy than heretofore, and under iight con-
ditions which up to now had not been considered
favorable for ordinary exposures.

Another object of the Invention is to provide
a photographic camera in which errors in com-
putation of exposure control are ellminated to &

very great extent even under those light condi-

tions which heretofore made it necessary for the
operator to compute certain values to effect the
adjustment of the exposure control.

Another object of the invention Is to provide
a camera In which the necessity of making mental
calculations on the part of the operator is en-
tirely eliminated, and particularly in which those
errors which heretofore arose from fallure to
readjust a camera after one exposure are dis-
pensed with,

At the present, there is a great tendency on
the part of the manufacturers to produce photo-
graphic still cameras and motion plétire cameras
with the exposure meter attached théreto. These
exposure meters usually are photoelectric meters
and are combined with an instrument having a
polnter whose position i3 to be ohserved by the
operator in order to adjust the exposure control
members. The use of eXposure meters has be-
come of greater importance In the use of color
fllm, since the color film 1s not quite as tolerant
as to deviations from the best exposure condi-
ttons as the ordinary black and white film,

In the following specification, referénce iz made

to photographic cameras, and this ferm 18 un- -

derstood to include still cameras as well as motion
picture cameras.

The exposure control members referred tu are
not only the shutter which can be set to variable
speeds, a5 demanded by the objects or the Iight
conditions, the diaphragm alse settable in accord-
ance with the focal depth required, and ' the
light conditions, nit these exposure’ conirol mem-
bers also take into comsideration the sensitive-
ness or speed of the flim, the provislion of light
filteres calling for a length of exposure different
from that for an unprotected lens, ete. These
exposure control members, or some of them, had
previously been associated with the photuoelec-
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tric exposure meter by connecting them fizedly,
each with a resistance In the circuit of the photo-
electric exposure meter, and this resistance could
elther be common to all of the exposure control
members, or each exposure control member was
associated fixedly with a separate resistance.
Now, It 1s well known that under adverse light
conditions, the indicator of the instrument form-
ing part of the exposure meter did not move to
that mark on its dial which determined the
proper adjustment of the éxposure contro! mem-
bers, The dial, therefore, had been provided
with additional. values, and the operator had to

‘multiply elther the exposure length, that is, the
shutter speed, with these values to which the
-indioator -had beeh moved, or had te take this

deviation of the Indicator from nermal deflection

into consideration when calculating the adjust-

ment of other exposure control members.

Any additional adjustment of the exposure
control members or of one of them then obviously
had the reciprocal result of agaln varylng the
resistance values in the circult of the electric
exposure meter with the effect that the indicator
of the latter moved again to a different position.
In order to overcome this movement of the In-
dicator to 4 new position, cameras had been built
in whié¢h for the purpose of adjusting an exposure
control member in accordance with an abnormat
position of the Indicator, the control member to
be adjusted wa.s dlsconnected from the resistance
in the circuit. Obviously the control member
could then be adjusted without moving the in-
dicator.

In the next operatlon of t.he camera, under dif-
ferent light conditions, 1t was then necessary for
the operator to recm:inect the respective control
member with its resistance. This led to errors in-
asmuch as the cperator forgot to establish this
connection again, or when establishing, did not
do it in the proper way. ‘While, therefore, the ex-

-posure for. whi¢h tlie adJustment had been car-
‘ried out properly was a correct exposure, the next

following exposures might easily be faulty, and
the error, therefore, continued for a series of ex-
posures until the operator noticed the disconnec-
tion between the exposure member and the per-
taining resistance. The operation of a camers of
this eharacter, therefore, demanded conslderable
skill, and attentlon on the part of the operator,
and as modern cameras in the hands of gmateurs
are operated frequently in rapid succession, the
provision of & releasable coupling between expo-
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sure control members and resistances was unsat-
isfactory.

Cameras are also described in which this cou-
pling was restored automatically by the very ex-
posure for which it had been interrupted. But
arrangements of this kind called for mechanical
details which were involved and costly.

The provision of numeral values on the dial of
the exposure meter alongside of that mark which
indicated the correct position, also compelled the
operator to see to it that the indicator or pointer
stopped cn one of these additional numeral val-
ues. An accurate adjustment, therefore, was not
provided, but only an adjustment in certain given
intervals. These intervals then called for the
mental calculation, usually a multiplication of
the exposure time, as indicated with the valuye at
which the polnter of the exposure meter had
come to rest.

The present invention relates to a pliotographic
or motion pleture camera in which the photoelec-
tric exposure meter forms a permanent part of
the equipment. The exposure control members
are each fixedly connected with a resistance, or
the resistance in the photoelectric circuit with the
exception of one of these exposure control mem-
bers. ‘This exposure control member which is
not fixedly coupled with the resistance in the cir-
cult of the exposure meter is settable In accord-
ance with an element, the position of which is de-
termined by the conditions in the circult of the
photoelectric exposure meter, When this expos-
ure control member which is not fixedly coupled
with the circuit is set, it obviously does not alter
the condltdons In the circult, and hence, the point-
er of the instrument forming part of the photo-
electric exposure meter retalns that position to
which it has been moved owing to the photozlec-
tric energization of the exposure meter. There is,
therefore, no mental calculation required on the
part of the operator. He merely cbserves the po-
sition of a certain part of the exposure control
and then sets that exposure control member
which s not fixedly ¢onnected with the circuit,
as determined by sald posltlon, It,therefore, suf-
fices to provide the element adjustable in aceord-
ance with the circuit conditions with a mark or
index and to set the exposure control member
which also has an index until a predetermined
relation exists between the two indices, as for in-
stance, an -oppesition of the two marks.

The invention, -therefore, accomplishes the ob-
Ject of greatly simplifying the operation of this
tybe of still or motion picture cameras, and with
these and numerous other objects in view, em-
bodiments of the invention are described In the
following specification, wherein reference is made
to the accompanying drawings.

In the drawings:

Fig. 1 is a diagrammatic illustration of the
principal parts in their relation io each other in
a photographic camera;

Flg. 2 1s partly a sectlon and partly an eleva-
tion of an exposure control assembly as used for
miniature cameras.

Fig, 3 is a fragmentary top plan view onh parts
shown in Fig, 2;

Flg. 4 is a fragmentary side elevation of parts
{llustrated in Fig, 2;

Fig. b shows partly in side elevation and partly
in section, similar to Fig. 2, an embodiment of
the Invention, as applied to the exposure control,
namely, film speed of a motion picture camera.

Fg. 1 dlgsgrammatically llustrates an arrange-
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namely, the diaphragm, is fixedly coupled with
the resistance of the photoelectric circuit, while a
second exposure control member, namely, the
shutter speed control, is releasably coupled there-
to. In this diagrammatic showing, the dia-
phragm ring { may be imagined to have gear
teeth on & portion of its circumference in order
to Influence by its rotary adjustment a rack bar 2,
which is in fixed connection with a resistahce 3.
This resistance forms part of an clectric circuit
having as source of energy the photoelectric cell
4 and the conductors § and 6 which may be flex-
ible conductors. The photoelectric exposure me-
ter also is located in a circuit shunted to the cir-
cult just described and comprising, in addition,
Lo the connectors 1 and 8, the galvanometer 9, the
indicator 10 of which is adapted to swing over &
dial tf. The proper adjustment of the exposure
control members of the camera is indicated when
Lthe pointer 19 stands in opposition to a mark 2
of the dial Il. This dial, however, is provided
with additional marks 13, which may be more or
less close to the position of the pointer 10 when
the latter, owing to adverse light conditions, can-
not be swung far enough to be in opposition to the
standard or normal mark i2 on the dial.

The position to which the diaphragm [ is ad-
justed, may be determined by the operator from
the relation of a mark 14 on the ring | with
respect to a dial I5 which may be in a fixed place.

A second exposure control member may be
constituted by the shutter speed adjustment, In
the dlagrammatlic showing of Fig. 1, the shutter
is set to the correct speed by means of a rotatable
ring 186, also In engagement with a rack bar 1
which 13 suitably guided for rectilinear movement.
This rack bar |1, however, is not Axedly con-
nected with any part of the photoelectric circuit
of the exposure meter. It carries at its end an
index 18, and 1t is the relation of this index or
mark I8 to another mark on a carrier which is
connected -with the photoelectric exposure circuit
that will determine the proper adjustment of the
shutter speed control member (6. In the dia-
grammatic showing of Fig. 1, the exposure con-
trol members | and {6 are shown in concentric
relation to a diagrammatically indicated lens 18
of the camera.

The mark I8 fixedly associated with the second
exposure control member {6 §5 to be set in ac-
cordance with the position of a mark on an ele-
ment 20, which terminates in a slide contact 21
cocperating with the circuit, and particularly
with the resistance 3 of the circuit for varying
the resistance conditions In the circuit formed
by the elements 4, 5,3 and 6.

When, upon energizatlon of the exposure meter,
the pointer !0 thereof swings to the end of the

scale, the operator adjusts one or both of the

exposure control members | and I8 until the
pointer has returned fo the normal index 12 on
the dial If. If the light conditlons are such that

upon adjustment of the exposure control mem-

bers, this return of the pointer 10 cannot be ef-

fected, or if the condiflons predominating for this
‘particular eXposure are such that an adjustment

of elther exposure control member to the value
at which this return would take place cannot be
carrled out, the pointer obviously will come to

‘rest at one of the marks 13 of the dial, the final
‘position of the pointer depending upon the con-
‘ditlons Tor the exposure.

Normally, the iftermediate element 11 and the

Intetmiadiate elément 20.betweeh the exXposure

control member 18 and the sHde cohthet 2{ are
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coupled with each other, s0 that upon movement
of the exposure control member, the slide con-
tact 21 also i1s moved correspondingly. The inter-
mediate element 20 terminates in a carrier 21’
for an index or mark 22, with which additional
marks 23 are associated. Under normal condi-
tions, the marks (8 and 22 are in opposition to
each other, When it is noticed, however, that the
galvanometer pointer 18 moves to one of the
marks 13 only on the dial, the operator will shift
the exposure control member 18 alone without
at the same time shifting the intermedlate ele-
ment 20, and will move the mark I8 associated
with the exposure control member 16 to that ad-
ditional mark of the group of marks 23 which
corresponds to the group of marks 13 on the dial
il of the galvanometer., In this manner, the
shutter speed is set to the proper value without
resetting any member of the circult of the ex-
posure meter, and the exposure can be made with
the setting thus obtained.

While in the embodiment illustrated In Fig. 1,
the releasable coupling is shown interposed be-
tween the shutter speed control member 16 and
the circuit element 21, it 1s obvious that this re-
leagable coupling might also be Interposed be-
tween the stop control member | and the resist-
ance 3. The essential feature of the invention
is that one of the exposure control members have
a releasable coupling between it and the exposure
clreult.

The proper adjustment of the shutter speed
setting member I8 may be determined hy the re-
lation of the dial 24 to a mark 25, the two latter
being movable relatively to each other,

Ples. 2 to 4 illustrate an embodiment of a por-
tion of this exposure control, as applied to a mod-
ern miniature camera. The camera casing is
indicated at 3¢ and supports preferably on the
top and adjacent one end wall thereof, a shutter
speed setting ring 116, which is equipped with a
shutter speed dial 124, whereby the adjustment
to any desired speed may be ascertalned from
the relation of the dial 124 to a statlonary mark
125 on the camera. This shutter speed setting
element 116 1s connected by a friction clutch or
some other releasable coupling assembly 31 with
a rotary ring 120, the two members (16 and 120
belng rotatable about the same axfs. The ele-
ment (20 carries a pinion 32 whereby its rotation
is transmitted to an element 12( which may be
connected in some manner to the circult of the
photoelectric exposure meter, and which may for
the present purposes, therefore, symbolize sald
cireult. It is obvious that upon rotation of the
ring (29, an alteration will thus be introduced
into the condition of this circult.

As lonz as the coupling 31 between the two
elements 116 and 120 of this exposure control
is operative, the rotary adjustment of the ring
116 will Induce some alteration in the circult of
the photoelectric exposure meter. But when,
in splte of this alteration, the pointer will not
return to the normal mark indlecated at 2 in
Fig. 1, an adjustment of the element #16 may bhe
made, whereby a mark on sald element enters
into o relation with a mark on the second ele-
ment 1I0 similar to the relation between the
pointer 10 and the location on the dial Il on
which it has stopped.

For this purpose, the element 120 of this ex-
posure contiol assembly is provided with addi-
tional markings 123 shown In dotted lines in Fig,
4, and with a normal marking 122, The other
element {168 of the exposure control assembly
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1s provided with a cut out or window 118. Il is,
therefore, feasible to set the expesure control
element 116 to bring its perforation or window
118 into register either with the mark 122 or
with any of the marks in the group {23. No men-
tal calculation is required any more to alter the
setting of this exposure control assembly in ac-
cordance with the showing of the galvanometer
pointer 10. The operator merely has to glance
at the circumference of the ring 16 to see
whether it has been adjusted to proper position,
and to restore the ring 118 to show registration
of the marks (18 and 122 when the pointer 10
has been moved through the energization of the
cell 4 into obposition to the mark 12, Also, If
the pointer 10 should have come to a stop be-

tween two marks of the group 13 on dlal I, it

is a very easy operation to also bring the perfo-
ration mark 118 on the element 116 into a cor-
responding relatlon with respect to the marks
in the group (23 of the element 120.

In this manner, the exposure control elements
for the shutter are brought Into proper posi-
tion, as determined by the photoelectric ex-
posure meter,

In Figs. 2 to 4, there is also shown in coaxial
relation with respect to the exposure control as-
sembly (16, 120, a shutter tensioning ring 3§
which may be adjusted together with the expo-
sure control element 116 when a friction cou-
pling 36 is in operative condition, or which may
be operated independently to complete the ten-
sioning of the shutter upon release of this cou-
pling 38. A gear 37 adjacent the lower end of
a shaft with which the shutter tensloning ele-
ment 35 is connected, may transmit its move-
ment through a transmission member 38 to the
tensioning device for the shutter, not shown.

In this embodiment, therefore, proper rela-
tilon between the indications of the exposure
meter and the adjustment to be effected on an
exposure control member, namely, the shutter,
is accomplished In a manner which lends itself
particularly to practical application on miniature
cameras. In the embodiment of Fig. 5, the in-
vention Is applied to the exposure control of a
motlon picture camera. The shutter speed con-
trol, in this instance determining the frequency
of plctures per time unit, comprises the rotary
knob 218 and an additional rotary element 229,
which last named element, upon rotation, varles
the conditions In the circult of the photoelectric
exposure meter. These two elements, however,
are not Axedly connected with each other.

The housing 40 of the motion picture camera
supporta these two elements 218 and 220 by
means of a stem 41. The two elements 218 and
220 are normally coupled for conjoint operation
by the releasable clutch 42. 'The clutch algo con-
nects the shutter speed setting ring 218 to an
element 43 for transmitting the movement of this
adjusting element to the feed mechanism of the
motion picture camera, The companion setting
element 220 for this exposure control transmits
its movement through the gear 282 to a member
which will effect an adjustment of the circuit for
the photoelectric exposure meter and which in
Fig. b is represented by a gear #4. If therefore,
through the conjoint rotation of the elements 218,
220, the pointer of the galvanometer on the ex-
posure meter cannot be moved to reglstration
with the normal mark shown in Fig, 1 at 12, and
it the pointer should come to a stop at any of
the edditional marks of the group 13, upon re-
lease of the clutch between the members 210 and
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220, a cortesponding adjustinent of the knob 218
alone may he effetted ahd may be {ransmitted
through the part 43 to the feed mechanism. The
previously eflected adjustment of the photoelec-
trie circuit is not interfered with since upbn re-
lease of the coupling between the two elements
218 and 220, no further adjustment of the ele-
ment 220 is effected.

A carrler 46 for a mark 218 again is attached
to the element 218, and the mark 218, therefore,
could be brought to a predetermined relation
with a corresponding mark 6n the compenion
element 220,

In the present embodiment, however, there is
also provided an additional exposure control ele-
ment 50 in the form of g ring adiustable about
the common axis of the elements 218 and 220.
This ring carries the companion marks 222 and
also may carry the additional marks represénted
in Fig. 1 at 23 and in Flg. 4 at 123, but which
are not illustrated in Fig. 5. This additional ex-
posure control element 50 may be adjusted with
respect to the element 220 depending, for in-
stance, upon the sensitivity or speed of the film.
A pin §i 1s shown to be Inserted into the adjust-
ing ring 220, and may enter one out of a plu-
rality of sockets 52 in the additional adjustment
ring 80. 1t is obvious that upon setting the ad-
ditional ring 50 to different relations with respect

to the companion setting element 220, the adjust- :

ment of the exposure control elerdent 218 with
respect to the companion element 220 will deviate
from any previous adjustment. Hence, by setting
the additional ring 80 in accordance with the
speed of the fllm in relation to the element 220
and then adjusting the exposure control element
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216 in accordance with the indications provided
oy the galvanometer, a plurality of exposure con-
trol factors may be properly taken into censid-
eration in a very simple manipulation of the en-
tire device. :

In this embodiment also, the carrier 45 has its
indicator mark 218 provided in the form of a cut
out portion or window which upon rotation of the
adjusting ring 218 may be moved over the normal
mark 222 on the additional adjusting ring 50 or
over any of the other marks which may be pro-
vided on said ring in correspondence with the
group 13 of the marks on the galvanometer dial.

In both of the embodiments illustrated in Figs.
2 to 5, it 1s again the shutter control which is
provided with the flexible and releasable coupling
permittihg the adjustment of the shutter control
independently of the adjustmient of the resist-
anceé. It is obvious, however, that this Hexible
or releasable coupling may he combined with any
of the other exposure control members, as for in-
stance, with the diaphragm adjustment.

In these embodiments, furthermore, the marks
are provided at a place remote from the lens of
the camera, not shown. But it is obvious that
with the application of the shutter speed control
in concentric arrangement to the lens or with the
diaphragm control in concentric arrangemehnt to
the lens, the marks to be read also may be pro-
vided adjacent the lens mounting. Even where
exchangeable lenses are provided on a camera
of this character, this alteration from the em-
boditnents {llustrated in Figs. 2 to 5 may be re-
sorted to.

HEINZ KUPPENBENDER.



