PUBLISHED A. NAGEL Serial No.
. FILM FEED LOCK AND SHUTTER TENSIONIRG
MAY 4, 1843, MEGHANISM FOR CAMERAS 375,036
Filed Jan. 18, 1941

BY A, P. C.
20
. g Tel
. ] - M i
% phtn-§ ;\r '\:\ ,
= (- __\ NN e /

-~ ____’/ < -\{
it i alllg [ —"="
1_ 2zl Il 79 &4l () !}350 i

64 N T 253
7 ia 2 Fig. 3.
29T

26" bs 7 B

:::::

LTI T FTTIIIS,
0y

S IETIEITE s

d‘\ ) r— =

‘ ‘
O A0 sl il
T AT A AR AT W,




Published May 4, 1943

Serial No. 375,036

ALIEN PROPERTY CUSTODIAN

FILM FEED LOCK AND SHUTTER TENSION-
. ING MECHANISM FOR CAMERAS

August Nagel, Stutigari-Degerloch, Germany;
vested In the Alien Property Custodian

Application filled January 18, 1941

This invention relates to photoeraphic cameras,
and more particularly to the type in which the
shutter tenstoning mechanism is Interconnected
with the fllm winding mechanism so that the
shutter will be tensioned during a portion of the
fillm winding operation.

One object of the invention is the provision of
an arrangement by which the shutter tensioning
and the film locking mechanisms are rendered
completely inoperative when the takeup fllm
spool is removed from the camera housing.

Another object 15 the provision of an arrange-
ment by which the takeup spool provides the con-
nection or coupling between the windup knob and
the shutter tensfoning and the film locking mech-
anisms.

A further objlect of the invention is the pro-
vision of a shutter tensloning mechanism which
is normally and completely disengaged from the
film winding mechanism except for a short
period during the fllm winding operation.

A still further object of the invention is the
provision of an arrangement for disengageably
connecting the shutter tensioning mechanism to
the film winding mechanism o tenslon the shut-
ter and then automatically to disconnect the ten-
sioning mechanism from the winding mechanism
upon completion of the tensioning operation.

Yet another object of the invention is the pro-
vision of a shutter tensioning device which is so
constructed as to permit free movement of the
objective mount for focusing.

A still furiher object of the invention is the
provision of an interlock between the shutter
actuating mechanism and the film winding mech-
anism which efiectively prevents a second actua-
tion of one of the mechanisms until the other
has been first actuated.

To these and other ends, the Invention resides
in certaln improvements and combinations of
parts, all as will be hereinafter more fully de-
scribed, the novel features being pointed out in
the claims at the end of the specification.

In the drawlings:

Fig. 1 is a rear view of a camera constructed
in accordance with the present invention, with
the rear cover removed and the mechanism cham-
ber in section, showlng the relation of the shut-
ter tensloning and the film locking mechanisms;

Fig. 2 is a plan view of the mechanisms illus-
trated in Fig. 1, with the bottom of the mecha-
nism housing removed, showing the relation of
the parts during a portion of the film winding
operation;

Fig. 3 15 a plan view of a portlion of the mech-

18

20

25

35

40

44

anism illustrated in Fig. 3, showing the position
of the parts at the completion of the winding
operation, and

Fig. 4 Is a fragmentary view of the mechanism
illustrated In Fie. 2 but on a larger scale than the
latter; showing the arrangement by which the
shutter fensloning mechanism is disengageably
connected to the film winding mechanism.

Bimilar reference numerals throughout the var-
lous views indicate the same parts.

The drawings show a camera formed with a
casing or housing il on one side of which is
formed a mechanism chamber 12 which hotuses &
film feed locking mechanism and a portion of
the shutter tensioning mechanism, which mecha-
nisms will be herelnafter more fully described.
One end of the housing 1 is formed with a spool
recelving chamber 13 adapted to receive a fllm
takeup spool 14 of standard and well-known con-
struction, The spool 14 is rotatably supported on
8 palr of aligned carriers 1§ and 16 which are
Journaled in the opposite slde walls 11 and 18
of the housing 11, as clearly shown in Fig. 1. The
carrier 15 is slidably mounted in the wall IT and
1s urged inwardly and into driving engagement
with the spool 14 by a coll spring 19. When the
carrier 16 is moved outwardly, agalnst the action
of the spring 19, it may be disengaged from the
spool 14 to permit removal or repiacement of the
spool, as 1s well known. The outer end of the
carrier 18 has connected thereto or formed in-
tegral therewith a film winding member in the
form of a winding knob 20 which when rotated
also rotates the carrier 15 and the take up spool
14 to wind up the exposed Ailm onto the takeup
spool in & manner which i1s well known to those
in the art.

The spool 14 i1s connected in driving engage-
ment with the carrier 18 by means of a lug 21
formed on the inner end of the carrier 16, as
clearly shown in Fig. 1. As such connecting lugs
are of standard and well-known construction, a
further description is not deemed necessary to a
full understanding of the present invention. The
carrier 18 is journaled in the side wall 18 and has
a portfon 22 thereof which extends into the cham-
ber 12 and on which is rigidly mounted a ratchet
or film locking wheel 23. The carriers 15 and 16§
as well as the spool (4 and the ratechet 23 are thus
all connected together and rotate as a unit with
the winding knob 28 and may, therefore, be
broadly considered as a rotatable takeup spindle
on which the exposed ilm may be wound. This
ratchet 23 carries a stud 24 which 1s adapted to

85 engage a pawl 28§ swingably mounted on a stud
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25 formed on a disk 27 loosely mounted on the
portion 22 of the carrier 16, as shown in Fig. 1.
The pawl 25 1s under the influence of & coil spring
28 which 1s wrapped around the stud 26 and has
one end 29 bearing against a second stud 30 on
the disk 27 while the other end 31 presses against
an extension or arm 32 on the pawl 25 to resilient-
1y hold the hook end 33 of the pawl in the path
of the stud 24, see Flgs. 2 and 4. It is now appar-
ent from the above description that when the
ratchet 23 is rotated in the direction of the arrow
Fig. 2, by similarly fotating the Winding knob 29,
the pin or stud 24 will move into engagement with
the hook end 33 of the pawl 25 to operatively con-
nect the ratchet 23, and hence the Winding krnch
20, In driving engagement with the tooskly mount-
ed disk 27.

The disk 27 is formed with a tooth segment 40
which engages a tooth rack 41 formed on a slid-
able member 42 which is guided by studs 43
formed on the camera housing. The oppokite
end 44 of the member 42 is also formed wlth a
tooth rack 4% which meshes with a gear 46 se-
cured to one end of & shaft 4T journaled in a
sleeve 48. A gear 49 Is secured to the other end
of the shaft 47 and is connected through an in-
termediate gear 58 to a gear 51 secured to a slecve
or bushing 52 slidable on a shaft §3. The latter
is provided with & pin 54 which exténds Into a
slot 56 in the sleeve §2, The shaft §3 is used to
tenslon the oblective shutter 56 which is axially
slidable or adjustable with the objective mount
57 for focusing purposes. Such adjustment can
be readily made by reason of the pin and slot
connection B4 and 65 which provide & spline con-
nection between the sleeve §2 and the sheft 5§3.
In order to tension the shutter, the cartier stud
58 for the shutter tensloning lever 68 is arranged
on a ring 88, a tooth segment 81 of which meshes
with the spur wheel 62 secured to the outér end
of the shaft 53,

It is thus apparent from the above description
and upon inspection of the drawings that when
the ratchet 23 is rotated in the direction of the
arrow, the loosely mounted disk 27 s similarly
rotated by reason of the pln-and-pawl connec-
tion 24 and 26. Buch rotation causes the tooth
segment 40 of the disk 27 to engage the tooth
rack 4] to slide the member 42 to the left, as
viewed In Fig. 2. Such sliding causes the rack
45 to rotate the gear 46 and, the shaft 47, gears
49, 58, and 51, sleeve 62, pin-and-slot connectlon
54 and 53, shaft 53, gear 62, and the tooth seg-
ment 6i to impart a clockwise rotation to the
ring 60, as viewed In Fig. 1, to bring the stud 58
into engagement with and to actuate the tension-
ing lever 58 to tension the shutter. It is also
apparent that the shutter tensloning mechanism
has a portion thereof mounted on the camera
housing |1 and a portion mounted on the objec-
tive mount 57. These parts are connected by a
spline or slldable connection, the pin-aiid-slot
connection 54 and 56, which freely permits the
parts on the mount 67 to move therewith during
focusing.

When the lever 59 has thus been actuated to
tension the shutter, the disk 27 has been rotated
a sufficient distance to bring the arm 82 of the
pawl 25 into engagement with a lug or projec-
tion 88 formed on the end of a member 84 which
is fixed by screws 65, or other sultable fastening
means, to the side wall I8 of the camerse housing,
see Figs, 1,2 and 4. Upon engagement 6f thearm
32 with the projection 63, the pawl 25 is turned
in & clockwise direction as viewed In Pig, 4, to
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disengage the pawl 25 from the pin 24, thus free-
ing the disk 27 and hence the shutter tensloning
mechanism from the ratchet 23 and the film
winding mechanism. The freed shutter tension-
Ing mechanism is now retracted or returned to its
original position, as shown in Fig. 2, by means of
8 spring §8 one end of which is secured to the
slidable member 42 while the other end is an-
chored to a stud 69 projecting from the wall (8,
see Flg. 1. When the tensloning mechanism Is
thus retracted by the spring 68 a shoulder or lug
70 on the disk 27 is brought into engagement
with the projectlon Tl extending outward from
the meniber 84 to lrnit the returning or retract-
Ing movement of the tensioning mechanism, and
to position the latter so that the pin or stud
24 may agaln engage the pawl 25 during the next
film winding operation.

It 1s seen from the above description, that the
shutter tensloning mechanism is normally and
completely diseconnected from the film winding
mechanism. When, however, the latter is oper-
ated to wind the film onto the takeup spool 14,
the shutter tensioning mechenism is connected
to the film winding mechanism, by reason of the
stud and pawl connection 24 and 26, so that
the tensioning mechanism will be operated dur-
Ing a portion of the film winding operation to
actuate the shutter tensloning lever 69 to ten-
slon the shutter. Upon completion of the ten-
sioning operation, the tensioning mechanism is
then automatically disconnected or disengaged
from the film winding mechanism and is then re-
turned and repositioned for the next cycle of op-
eration, the winding of the film being continued
until & new Image area is moved into position at
which time the Ailm winding mechanism 1is locked
against further operation, as will be later de-
scribed. It will also be apparent from an in-
spection of the drawings, that the takeup spool
14 provides the sole driving connection betwéen
the two carriers 15 and 18 so that when the $podl
is in place, rotative movement of the winding
knob 20 is imparted to the carrier 16 to actuate
the shutter tensioning mechanism. However,
when the spool 14 is femoved, the shutter ten-
sioning mechanism {s rendered completely inop-
erative.

A threée arm lever T8 is rotatably mounted oh a
stud 16 flxed to the wall I8 and has an arm 17
the free end of which is formed ‘with & hook or
pawl 78 adapted to be moved into engagembnt
with the ratchet 23, as shown in Fig. 3, to pre-
vent further rotation of the film winding mech-
anism. Another arm 19 of the lever 15 carries
8 stud 80 which cooperates with & notch 81 of
the disk 82 which is rotatably mounted on the
stud 83 afixed to the housing wall 8. A gear
84 is also rotatably mounted on the stud 83 and
is connected to the disk 82 by friction and by
means of a pin 85 secured to gear 84 and extand-
Ing Into & registering slot 88 formed in the disk
82. The pin 85 is held in proper position relative
to the slot 86 by a halrpin spring 67 which is
wrapped around the stud 83 and has gnz end In
engagement with the pin B% and the other ‘end -
contacting e fixed pin §0 formed In the disk 82,
see Flgs. 2 and 3. The spririg 8%, tenids to nor-
mally hold the parts In the position shown in Fig.
2 In which the pin 85 15 at the right end 91 of
the slot 86.

As the takeup spool 14 is rotated to wind the
fllm, as above described, the film strip F is fed
through the camera and over a measuring rell 92
the teeth 83 of which engage marginal film per-
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forations, not shown. This fllli movement ro-
tates the measuring roll §2 which is secured to a
shaft 94 journaled In the opposite side walls 7
and {8. The shaft 94 extends through the wall 18
and into the mechanism chamber {2 and has rig-
1dly secured thereto a gear 96 which meshes with
the gear 84, see Flg. 2. The parts are so propor-
tioned that the gear 84 will make one revolution
when the film strip has been moved the distance
of one image area. Rotatlon of the measuring
roll 92, through the shaft 94 and gear 95, rotates
the gear #4 and moves the pin 85 clockwise along
the slot 86 to tension the spring 8T, the disk 82 re-
maining stationary during this initial movement
of the gear 84. When, however, the pin engages
the left end 86 of the slot 86, the gear 84 and
disk 82 are coupled together and rotate as a unit,
the spring 87 being retalned in its tensioned po-
sition. During such movement, the stud 80 is
held against the periphery 97 of the disk 82 by a
spring 98 which is mounted on the stud 99 and
has one end engaging the stud 80 and the other
end pressing agalnst one of the studs 43. The
zear 95 and disk 82 are rotated until the notch 81
of the disk is brought into registry with the stud
80, whereupon the latter, under the action of the
spring 98, moves radially into the notch 81. Such
movement of the stud B0 rotates the lever 75 in a
counterclockwise direetion, as viewed in Fig. 2 Lo
move the pawl 18 into locking engagement with
the ratchet 23 to arrest further rotation of the
film winding mechanism.

This rotative movement of the lever 19 also
moves g third arm 101 thereof Into engagement
with the upper edee 102 of a lever 103 pivoted
at 104 of the side wall 18. Such engagement piv-
ots the Iever 103 In a clockwise directlon and out
of a notch 105 formed in the shutter trigzer 106
to free the latter so that an exposure may be
made. It will be remembered that the film wind-
ing mechanism is now locked. Now when the
trigger 108 is depressed fo make an exposure,
an Inclined or cone shaped portion thereon, not
shown, engages the arm 101 to move the latter
to the left, thus rotating the lever 15 in a clock-
wise direction. Such rotation disengages the
pawl 18 from the ratchet 23 and thus frees the
film winding mechanism, and simultaneously
moves the stud 80 outwardly out of the notch
81 on the disk 82, As the latter is now free, the
tensioned spring 87 serves to move the disk 82 In
a clockwise direction to position the notch out of
registry with the stud 80, the parts then being
in the position shown in Fig. 2. When the shut-
ter trigeer 106 moves the arma 101, as above de-
scribed, the latter is moved out of engagement
with the pivoted lever 103 so that the latter Is
free to move, under the action of a spring 107,
into the notch 105 of the shutter trigger 108 to
lock the latter against a second actuation.

By means of this construction, the shutter
trigger and the film winding mechanism are al-
ternately locked, and neither of these mecha-
nisms can be actuated a second time until the
other member has been first operated, thus ef-
feetively preventing double exposure and a wast-
ing of an unexposed Alm area. It will also be
observed that the turning of the winding knob 20
is ineffective to wind the film, and thus operate
the measuring roll 92 and the film locking mech-
anlsm unless the fiim spool 14 is in position in the
camera. The spcol (4 thus constitutes a cou-
pling or clutch which operatively connects the
winding means or knob 20 to both the shutter
tenslon and the film feed locking mechanisms,
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The removal of the fllm spool from the cam-
era obviously renders the film feed locking and
the shutter tensioning mecheanisms completely
inoperative, While in the present embodiment,
the manually controiled winding krob 28 con-
stitutes the ilm winding member, it is apparent
that the above described shutter tensioning
mechanism and the film measuring and locking
mechanism would operate In the manner de-
scribed if automatic film winding means were
connected to the shaft of the carrler 15. For
this reason, the term winding means is to he
given a broad Interpretation to Inelude both
manual and mechanical film winding mecha-
nisms.

The operation of the above-described device
may be briefly summarized as follows:

When the film spool (4 1s placed in position
in the camera, 1t provides a connection or cou-
pling between the spool carrlers {5 and (6. Now
when the winding knob 20 is rotated, the spool
14, carriers 15 and 16, and ratchet 23, are simul-
taneously rotated and the exposed film is wound
up onto the takeup spool 14. This rotation of
the ratchet 23 brings the pin or stud 24 into
engagement with the pawl 25 to operatively con-
nect the disk 27 in driven relation with the
ratchet 23 and hence the winding knob 20. Ro-
tation of the disk 2T slides the member 42, and
through the various gear trains, rotating the ring
60 to move the stud 68 Into engagement with the
tensloning lever 59 to actuate the latter to ten-
sloning operation, the pawl 25 is disengaged from
the pin 24 and the shutter tensioning mecha-
nism 15 automatically and completely disengaged
from the ratchet 23 and then retracted and re-
positioned for the next cycle of operation.

As the film In belng wound, the film strip F
passes over a measuring roll 82 which is con-
nected to and drives a gear 86 which In turn
drives the disk 82 through a pin-and-slot con-
nection 85 and 86. As the disk 82 is rotated, a
notch 81 therein is brought into registry with
g stud 88 on a three arm lever 16. As the stud
80 moves into the notch, under the action of the
spring 98, the lever 15 is rotated to move the
pawl 18 into locking engagement with the ratchet
23 to lock the film feed mechanism agalnst fur-
ther actuation. This movement of lever T§ also
moves the arm |83 thereof Into engagement with
the lever 103 to force the latter out of locking
engagement with the shutter trigger 196. When,
however, the latter 1s operated, the lever 75 moves
In reverse directlon to disengage the pawl T8
from the ratchet 23 to free the film winding
mechanism and to alsc move the lug 80 out of
the notch 81. The free lever 103 now moves un-
der the actlon of the spring (07 inte a notch
in the shutter trigger to lock the latter against a
second actuation. In addition, the disk 82 is
rotated in clockwise direction under the actlon
of the spring 87 to move the notch 81 out of
registry with the stud 80.

It is thus apparent from the above description
that the present invention provides a camera con-
struction in which the takeup spool provides a
connection or coupling hetween the winding
knob and the fllm feed and shutter tensioning
mechanisms so that these mechanisms are ren-
dered completely lnoperative when the takeup
spool 1s removed from the camera housing. It
is also apparent that the shutter tensloning
mechanism is normally and completely discon-
nected from the film winding mechanism and is
connected thereto only during a portion of the
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winding operation to tension the ghutter. After
the latter has been properly temsioned, the ten-
sioning mechanism is again completely and auto-
matically -disconnected from the film winding
mechanlism and 1s then retracted and reposi-
tioned for the next cycle of operation. It is also
apparent that the arrangement of the shutter
tensioning mechanism is such as to permit free
and uncbstructed movement of the oblective
mount for focusing.

10

While one embodiment of the invention has
been disclosed, it 1s to be understood that the
Irrventive idea may be carrled out in & number
of ways. This application 1s therefore not to be
limited to the precise details disclosed, but is In-
tended to cover all variations and modifications
thereof falling within the spirit of the Invention
ahd the scope of the appended claims.

AUGUST NAGEL.
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