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Cameras.

We, Ernst Leirz, G.u.8.H., a Com-
pany organised under the Laws of Ger-
many, of Optical Works, Wetzlar, Ger-
many, do hereby declare the nature of
this invention and in what manner the
same is to be performed, to be particu-
larly described and ascertained in and
by the following statement:—

This invention relates to focal plane
shutters for photographic cameras of the
kind in which the slot is formed subse-
quently to the release of the shutter by
first allowing one blind to pass across the
focal plane of the camera objective and
then allowing the second blind to follow
it after a predetermined time dependent
on the chosen setting. In such apparaius
it has been proposed to provide an
escapement mechanism which is operative
for the longer time settings to determine
the time interval before the release of the
second blind and is brought into action at
the completion of the movement of the
first blind, so that the escapement mech-

D gnism does not affect the shorter time set-

tings, and the present invention has for
its  object to provide an improved
arrangement of this kind.

In the focal plane shutter according to
the present invention the force for driving
the escapement mechanism is derived
from the driving spring for fhe second
blind, and is preferably transmitted
thereto through a lever device, compris-
ing a spindle disposed approximately
parallel to the axis or axes about which
the blinds are wound and carrying two
lever arms of which one actuates the
escapement mechanism and the second is
actuated by a member connected to the
second blind.

Conveniently the bringing into action
of the escapement mechanism is con-
trolled by a cam or like device which is
operated by the first blind just before the
completion of the movement thereof to
cause longitudinal movement of the
spindle carrying the two lever arms and
thereby to bring the second lever arm into
the path of the member connected to the
second blind. A further cam or like de-
vice may be provided which effects.lateral
adjustment of the second lever arm in
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order to determine the moment at which
the escapement mechanism is thrown out
of action.

The invention may be carried into
practice in various ways but a preferred
arrangement according thereto is llus-
trated by way of example in the accom-
panying drawings, in which

Figure 1 is a plan view of part of a
photographic camera showing the focal
plane shutter mechanism, part being
broken away to show mechanism within
the camera. )

Tigures 2 and 8 are views similar to
that of Figure 1 with the mechanism in
different positions of adjustment.

Tigure 4 is a side view of the focal
plane shutter mechanism with the side
wall of the camera removed. ) :

Figure b is a view similar to Figure 4
with the mechanism in the position of ad-
justment shown in Figure 1, and

Figure 6 is a vertical section through
the common axis of the blind winding
devices.

In this arrangement the driving bands
for the first blind are wound on two reels
A* A® rigidly secured {o a spindle A,
whilst the second blind is wound on a
roller B rotatably mounted on the spindle
A, driving springs being provided which
tend to unwind the blinds from the reels
and the roller. TFor the sake of simplicity
the blinds and their driving springs ars
omitted from the drawings. The roller
B.is connected by a pin B* to a member
B? freely rotatable about the spindle A
and partly housed within the reel A* and
passing through one of the walls C of the
camera, the pin B' passing through an
arcuate slot A® in the reel A" of sufficient
length to permit thie necessary relative
movement between the roller B and the
spindle A. Outside the camera wall C,
the member B? is provided with two pro-
jeetions B?¥ B* of which one B? engages
with a spring catch D pivoted at D' to
the camera wall so that the roller B. is
held against rotation until the catch D is
released. The reel A® carries a pin A*
which comes into engagement with a stop
pin C? fixed to the opposite wall G* of the
camera when the first blind is completely
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unwound. The reel A? also carries a gear
wheel A® for engagement with the flm
winding mechanism of the camera.
The spindle A passes through the
member B* and carries near its end a dise
A’ provided with a number of Loles, and
a hand knob E for the shorter time set-

. tings on the end of- the spindle A carries

10

‘holes-in the disc A®.

a pin B' which can engage in any of the
In order to set the

~mechanism to a chosen short time, the
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Inob E is pulled against the action of «
spring E* to disengage the pin E' from o
hole and is then rotated and released to
allow thie pin E* to engage in the hole
corresponding to the desired setting. The

knob E bears a scale E°® cooperating with

Ex-

g fixed mark on the camera wall.

tending laterally from the knob E is a

lug carrying a pin E?, which acts to re-

lease the spring catch D and thus release
the roller

B after the spindle A has
rotated through an angle determined by
the setting of the knob B. T

The spindle A also projects through the
opposite wall C* of the ecamera and carries
at its end a face cam A’ cooperating with

- a projection F* on a flat spring F secured

at F” outside the wall C' of the camera,
the arrangement being such that the

- spring F is forced towards the camera
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- C°is struck. L by
_the pivot screw H* acts on the rod G boti:
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~for this spring H?. -

wall by the cam A’ just before the first
blind becomes completely unwound. '

The fiat spring F bears against the end
of 2 rod G which lies approximately
parallel to the spindle A but is so
mounted that it can move longitudinally

under the action of the spring F and can

also move laterally at the end remote from
the flat spring F, the mounting of the rod
G in the wall C* of the camera being such
as to permit slight angular movement of
the rod. The lateral movement of the rod
G is limited by the ends of an arcuate
slot C° in the camera wall T, a pin G in
the end of the rod being joturnalled in the
free end of a crank arm H pivoted on a
serew H', the centre about which the slot
A spring H* carried by

longitudinally and Iaterally to hold the

end of the rod in engagement with the flat
spring F and to urge the rod towards the

end of the slot C* furthest . from the
spindle A, a pin H*® acting as abutment
The lateral adjust-

~ ment of the rod G is effected by means of

60

65

a cam J* carried by a hand knob J

‘associated with the longer time settings,

the spring H* holding the rod G in en-
gagement with the surface of the cam J*.
The time delay for the longer time set-

‘ings is obtained by means of an escape-

ment mechanism, part of which is shown
at K. This mechanism is coupled to the

rod G by means of a pin K* engaging in
the forked end of a lever G* mounted on
a support G* carried by the rod G. The
rod G also carries a lever arm G* which
cooperates with the projection B* on the
member B? connected to the second blind
roller B.- The force acting on the escape-
ment mechanism is thus derived from the
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driving spring for the second blind and

is -transmitted when the projection B*

“comes into engagement with the lever arm

G°. The lever arm G* normally lies out
of the path of the projection B* but is
brought -into the path thereof when the
rod G is moved longitudinally by the
action of the cam A’ on the flat spring F.
A stop C* is fixed to the camera wall C to
limit the movement of the lever arm G*
when this arm has been adjusted by the
cam J! to the end of the slot (3 neavest to
the spindle A,

The operation of the arrangement wiil
now be described, starting with the parts

- in the positions shown in Figure 4 after

an exposure has been made with bhoth
blinds run down. On operation of the
camera film winding mechanism to bring
unexposed film into position for a new
exposure, the gear wheel A® drives the
spindle A to rewind the first blind.  The
drive is transmitied also to the second

~blind by the engagement of the end of the
arcuate slot A® in the reel A® with the

pin B the arrangement being such that
the two blinds move across the focal plane
during rewinding with their adjacent
edges engaging in a light-tight manner.
Yigures 1 and 5 shaw the parts in the

Hully rewound position of the two blinds,

and it will be noticed that in this position

“the lever arm G° lies out of the path of
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the projection B?, sizce the raised portion -

of the cam A’ is not in engagement with

the projection ¥* on the spring F. :
Assuming now that a short exposure

time, say 1/30th secound, is required, the

short time setting knob E is adjusted to
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the appropriate position, and the shutter -

is released. The first blind moves across
the focal plamne, and after about three-
quarters of a revolution of the spindle A,
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the pin E* strikes the catch D and releases -
the second blind, which unwinds freely

to the end of its travel since the lever arm
G? is out of the path of the projection B?,
Yor times shorter than 1/30th second, the
angular movement of the spindle A be-
fore the second blind is released will be
less, as will be clear from the scale mark-
ings on the knob E. TFor 1/20th second,
the angular movement will be nearly a
complete revolution, but the second blind
when released will still be free to move

unimpeded, since the escapement mech-

anism is only employed for setting times
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greater than 1 / 20th second.

For the longer setting times, the knob

E is set to its zero mark % ?  which
allows substantially a full revolution of

“the spindle before the catch D is released,

and the other setting knob J is adjusted to
the desired longer time setting, this ad-
justment causing the rod G to be traversed
along the slot G by the cam J* into the
approprxate position. Figure 2 shows the

rod G in its zero position in the slot, and

Figure 1 shows it in an intermediate posi-
tion, whilst Figure.d shows the extreme
position. = When the shutter is released
the first blind rans out almost to the end.
of its travel before the pin E* engages
with the cateh . Just before this hap-
pens the cam A" strikes the projection F*
on the flat spring ' and moves the rod G
so that the lever arm G°® comes into the
path of the projection B*. Thus as soon
as the second blind is released by the
catch D, the projection B* strikes the lever
arm G* and endeavours to push this lever
arm out of its path. - The movement of
the lever arm is however impeded by the

escapement mechanism, which does not .
come out’of action until the projection B* -

forces itself past the lever arm G* and
thus finally releases the second blind. The
length of time during which the escape-
ment mechanism is in action, and there-
fore also the time of the exposure, de-
pends-on the extent of adjustment of the

; position of the rod G in the slot C°.

For very long times of exposure, the

getling knob J is moved to the infinity -

position, wherein the rod G lies at the ex-
treme end of the slot as shown in Figure
3. In this case the stop C* lies in " the
path of the lever arm G* and completely

prevents the projection B* from passing to

release the second blind. The parts there-
fore come to rest with the shutter open.
and the shutter can only be closed by
operating the knob J to withdraw the

lever arm G* and thus release the secondr

blind.

Tt will be noticed that, owing to the
the escapement .

shape of the cam AT
mechanism cannot come into action until
just before the first blind completes its
movement. Consequentlv 1t is immaterial
in what position the lever arm G°® may be
when the knob E is set for a short time
exposure, since the projection B* will have
passed the lever arm G before this arm
has been moved into its operative posi-
tion. An accurate short time exposure is
therefore ensured, even if .the operator
forgets to read3ust the knob J after a
previous long .time exposure. The

‘arrangement can readily be modified, if

desired, to employ a single hand knob o
control both the shorter and the longer

-Claim 1,

time settings.

The - arrangement above described is
such that it can readily be fitted to exist-
ihg cameras having focal plane shutters.

Having now particularly described and
ascertamed the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim is:—

- 1. A focal pla,ne shutter of the kind de-
seribed for photographic cameras, in

‘which for the longer time settings the

second blind is released after a time inter-
val determmed by an_ escapement mech-
anism, which -is only brought into action
just before the first blind completes its
movement, the force for driving the
escapement mechanism being derived

 from the driving spring for the second

blind.

2. A focal plane shutter as claimed in
in which the bringing into
action of the -escapement mechanism is
controlled by a cam or like device oper-

ated in accordance with the movement of

the first blind and acting in conjunction
with a spring or springs.

_ 3. A focal plane shutter as claimed in
Claim 1, in which the force for driving
the escapement mechanism is transmitted
thereto through a lever device, comprising
a spindle disposed approximately parallel
to the axis or axes about which the blinds
are wound and carrying two lever arms of
which one actuates the escapement mech-
anism and the second is actuated by a
member connected to the second blind.

- 4. A focal plane shutter as claimed in
Claim 3, in which a cam or like device

_operated bv the first blind just before the

completion of the movement thereof
causes longitudinal movement of the
spindle carrying- the two lever arms and
thereby brings the second lever arm into

“the path of the member connected to the

second blind.

5. A focal plane shutter as claimed in
Claim 3 or Claim 4, in which the spindle
s so mounted as to permit lateral adjust-
ment of the second lever arm by means of
a cam or like device in order to determine
the moment at: which the eseapement
mechanism is thrown out of action,

6. A focal plane shutter as claimed in
Claim 5, in which the spindle is mounted
near one end in a fixed bearing which
will permit slight angular movement of
the spindle axis. whilst the other end of
the spindle is journalled in the free end of-
a crank arm lying approximately at right

angles to the Qplndle a spring being pro-
vided which tends to press the splndle
both longitudinally and laterally into en-
gagement with the controlling cams or
like devices.
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7. A focal plane shutter as claimed in
any one of Claims 3—6, in which the
drive for the escapement mechanism is
transmitted to the lever arm by a finger
operatively connected to the second blind

and rotatable about an axis approximately"

parallel to the axis of rotation of the lever
arm, the escapement mechanism being
thrown out of action when the finger
moves past the free end of the lever arm
thus freely releasing the second blind.

8. A focal plane shutter as claimed in
Claim 7, in which for very long time set-
tings the lever arm is adjusted into a posi-
tion in which it engages with a fixed stop
before the actuating finger moves past
its free end, thus preventing the final re-
lease of the second blind until the lever
arm is withdrawn from its position of ad-
Justment,

9. A focal plane shutter as claimed im
any one of the preceding elaims, in which
the release of the second blind for the
shorter time settings or the initial release
of the second blind to transmit the drive
to the escapement mechanism for the
fonger time settings is effected by a
trigger device actuated by a member
which is driven by the first blind and can
be set in accordance with & chosen time
setting,

10. The complete operating mechanism
for a focal plane shutter for photographic
cameras substantially as described and as
illustrated in the accompanying drawings.

Datéd this 31st day of January, 1934.

KILBURN & STRODE,
Agents for the Applicants.

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcemson, Ltd.—1831
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Maiby & Sons, Photo-Litho.
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