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UNITED STATES PATENT OFFICE. 
FETER J. M. U KAUT 2, QF CHIC A. G. G., II, i, IN CAS. 
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1,081,548. Specification of Letters Fate:t. 
Application filed September 9, 1932. Seriai Ro. 39,264. 

To all whom it may concern; 
Be it known that I, PETER J. MukAUTZ, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State 
of Illinois, have invented certain new and 
useful Improvements in Means for Operat 
ing Exposure Shutters, of which the follow 

O 

ing is a specification. . 
This invention relates to improvements in 

mechanism for automatically operating 
shutters, such as used in connection with 
apparatus for photographing, copying and 
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projecting moving picture films. - 
The principal object of the invention is 

to provide mechanism of the above charac 
tive in action and will coöperate with the 
mechanism for advancing the film step by 
step, so as to give the proper exposure when 
the film is stationary. 
the invention consists in the combination 
and arrangement of the parts hereinafter 
fully described in connection with the ac 
companying drawings which illustrate 3. 
preferred embodiment thereof. 

3) 

The novel features of the invention will be particularly pointed out in the appended 
claims. 
In the drawings like characters of refer 

ence indicate corresponding parts. 
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Figure 1 is a longitudinal sectional ele 
vation of a portion of an apparatus em. 
bodying my invention taken online 1-1 of 
Fig. 2, Fig. 2 is a rear view of Fig. 1. cer 
tain parts being broken away to better show 
the construction, and one half being a view 
looking toward the bearing and sliding 
rings, gig. 3 is an elevation of the guide 
plate with the means connecting the shutter 
blades to the sliding ring, Fig. 4 is a sec 
tional view of Fig. 3 taken on line 4-4, 
Fig. 5 is a sectional view showing the man 
ner of connecting the lens barrel to the 
flange collar and the atter to the bearing 
ring. Fig. 6 is an end yiew of Fig. 5. 

E. the drawings, the case for inclosing 
the mechanisra consists of a forward end 
wall 1, a rear end wall 2 and the side waits 
3 and 4. Mio inted in the forward end wall 

----, 1 and fixed thereto is a lens barrel. , the 
inner end of which terminates a iiite short. 
of the rear end wall 2 and is threaded as 
shown at 6 for receiving a flanged cois' 
for a purpose hereinafter 0xplaired. A 

suitable lens 8 is siidably mounted in the 
forward end oil the ensbari'el. The sea. 
end wall 2 is provided with a light, admit 
ting rectangular opening 9, which is it 
alinement with the lens 8 and may be con- 66 
veniently closed by means of a sliding door 
such as 10. 
Arranged in spaced relation within the 

case between the rear end waii. 2 and the 
flanged collar are guide plates 11 and 12, 65 
which are supported from the side wais 
and have openings therethrough correspond 
ing to the rectangular opening 9 in the rear 
end wall of the case. The film, indicated 
by 13, is moved between the guide plates it ro 

ter, which is of simple construction, is posi- and 12 before said openings thereof by 
means of lower and upper guide roller's 14 
and 15, having spurs 16 for engaging alin 

- - in ing holes adjacent the edge of the film as 
i is well known. . 

With the above and other objects in view, The guide rollers is and 15 may be ro 
tated from a main driving shaft, to nove the 
film by a step by step movement involving 
alternate periods of rest and advance by 
any suitable means. Ás illustrated in the 80 
drawings, to the main driving shaft. 17, 
which is mounted in the side was of the 
case and may be rotated by a crank 18 or 
other suitable means, is fixed a gear whee; 
19 which meshes with a gear wheel 20 sea 35 
cured to a balance shaft 21, having its ends 
rotatably mounted in the side walls of the 
case. Fixed to the balance shaft, 21 is a pin 
wheel 22 carrying diametrically opposite 
pins 23 for engaging the radial slots 24 of a 90 
star gear 25, which is rotatably mounted on 
a stub shaft. 26 supported from the side wai 
4 of the cage. The star gear 25 is cut clit, 
to for in recesses 27 between its arms, indi: 
rigidly connected to the pin wheel is R. 33. 
calm 28 for engaging said "ecesses of is a sta: 
gear. The above costitutes a Ge. 
movement, and it. "Wiki be read 
the continuous rotation of 
will cause one of the pins 
of the radiai slots of the St. 
tate the same one cate : : 
and that, as the pin. 
of the can yi: ars 
in the star gear : 
gear agai:S regati 
gear and roi:it: 
29, wh 
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25 is alternately rotated and locked against 
movement, the film will advance step by 
step. 
The mechanism coöperating with the 

above means for the purpose of giving the 
proper exposure when the film is at rest will 
now be described. A bearing ring 32, hav 
ing an outside diameter a little less and an 
inside diameter substantially equal to the 
size of the flange of the collar 7 on the inner 
end of the lens ballel, is secured to the in 
her face of the guide plate 12 by screws 33, 
and to the flange of the collar as indicated at 
34. ... pair of oppositely disposed shutter 
blades 35 and 36, having inwardly project 
ing side tongues 37, the ends of which ar 
adapted to overlap when the blades are in 
(pen position to selve as guides, are slid 
ably mounted in suitable guides 38 fixed to 
the inner face of the guide plate 12 at the 
sides of its rectangular opening 39. These 
shutter blades are actuated from the main 
driving shaft to shut off the light during the 
advance movement of the film as follows. 
Rotatably mounted on the periphery of the 
bearing ring 32 is a sliding ring 40 having 
a laterally projecting arm 41 which is pro 
vided with a recess 42 preferably having op 
posite-convex edges 43. The thickness of 
the sliding ring 40 is less than that of the 
bearing ring 32 and the latter is cut away 
at 44 and 45 to permit the attachment of 
the Outwardly projecting arms 46 of a pair 
of beil-cranks to said sliding ring. The 
bell-cranks are pivoted to the inner face of 
the guide plate 12 at 47 and 48, and their 
outwardly projecting arms 46 are slotted at 
49 to engage the pins 50 projecting laterally 
from said sliding ring. The inner arms 51 
of the bell-cranks are similarly slotted at 52 
for receiving pins 53 and 54 fixed in the 
shutter blades 35 and 36 near their outer 
ends. 
A lever arm 55, for actuating the sliding 

ling 40 to open and close the shutter blades, 
is pivoted at one end to a pin or bolt 56 
projecting inwardly from the side wall 3 of 
the case, and its free end 57 engages the con 
vex edges 43 of the recess 42 in said sliding 
ling. The lever alm 55 is provided with a 
stub pin 58 on which is rotatably mounted 
a roller wheel 59 which is in engagement 
with the periphery of a disk cam 60 having 
alternately iow and raised surfaces - . 1 and 
62. The disk can 60 is rigidly mounted on 
the balance shaft 2 in such relation to the 
position of the pin wheel 22, that when the 
atter is not actuating the star gear 25 to 
advance the film as aiready described, or in 
other Words when the film is stationary, the 
roller wheel 59 is in contact with one of the 
raised surfaces 62 of the disk cam to hold 
the shutter blades in open position for giv 
ing the proper exposure. A curved flat, 
spring 63, having its forward end portion 
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connected to the side wall 3 at 64 and 65, 
presses downwardly on the lever arm 55 to 
keep its roller wheel 59 in contact with the 
peripheral low and raised surfaces of the 
disk cam, 60. 
A description of the operation follows: 

The rotation of the main driving shaft 17 
by means of the crank 18, causes the gear 
wheel 19 to drive the gear wheel 20 which 
rotates the balance shaft 21. The pin wheel 
22, being fixed to said balance shaft, oper 
ates the star gear 25 when one of its pins 23 

- engages a radial slot 24 of the star gear. 
As the pin 23 leaves the slot 24, one end 
of the cam 28 is brought into engagement 
with a recess 27 in the star gear to lock it 
against rotation. This imparts a positive 
alternate movement and rest to the star gear 
and also to the gear wheel 29 which is fixed 
to the star gear. The gear wheel 29 drives 
the gear wheel 30, and also the guide roller 
14 which is rigidly Secured to the same 
shaft, in the same manner, whereby the film 
14 is moved step by step. When the end of 
the cam 28 begins to engage the recess 27 of 
the star gear and thus bring the film to 
rest, the raised surface 62 of the disk cam 
also begins to engage the roller wheel 59 
and to hold the lever arm in its raised posi 
tion thereby keeping the shutter blades open. 
The cam 28 and the disk cam 60 are of such 
relative construction; that during the time 
the cam 28 is holding the star gear locked 
against rotation, the disk cam is keeping 
the shutter blades open. When the star 
gear is being actuated by the pin wheel 22 
and the film is advancing, the cam 28 is out 
of engagement with the recesses 27 and the 
roller wheel 59 is supported on one of the 
low surfaces 61 of the disk cam, thereby 
leaving the shutter blades closed. 

It is to be understood that slight changes 
in the details of construction and arrange 
ment of the parts may be resorted to within 
the scope of the claims. 

iiaving fully described my invention, 
what claim is: 

1. In mechanism of the class described, 
the combination with means for advancing 
a fim step by step, of means for directing 
light transversely through the film, shut 
ters arranged between the film and the light 
directing means, a rotatably mounted ring, 
means connecting the shutters to the ring, 
and means for operating said ring from the 
means for advancing the film to open Said 
shutters between the advance step by step 
movements of the film, substantially as de 
scribed. 

2. In mechanism of the class described, 
the combination with means for advancing 
a film step by step, of means for directing 
light transversely through the film, shutters 
arranged between the film and the light 
directing ineans, a rotatably mounted ring, 
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pivotally anchored bell-cranks, the bell 
cranks being pivotally connected to the shut 
ters and to the ring, : lever arm for oper 
ating said ring, and means coöperating with 
the means for advancing the film step by 
step to actuate the lever arm to open the 
shutters when the film is at rest and to close 
them when the film advances, substantially 
as described. 

3. In mechanism of the class described, 
the combination with means for advancing 
a film step by step, of means for directing 
light transversely through the film, shutter's 
arranged between the film and the light 
directing means, a rotatably mounted ring, 
pivotally anchored bell-cranks, the bell 
cranks being pivotally connected to the shut 
ters and to the ring, an arm projecting from 
the ring, a lever arm engaging the arm of 
the ring, a roller wheel carried by the lever 
arm, a can having alternately low and 
raised surfaces for engaging the roller 
wheel, a spring bearing on said lever arm 
for holding said roller wheel in contact with 
the cann, and the can being operated from 
the means for advancing the film step by 
step so that its raised surfaces will be in en 
gagement with said roller wheel to hold the 
shutters open when the film is at rest and its 
low surfaces will be in engagement there 
with to permit the keeping of the shutters 
closed by said spring when the film is being 
advanced, substantially as described. 

4. In nechanism of the class described, 

3 

the combination with means for advancing 
a film step by step, of means for directing 
light transversely through the film, a fixed 
bearing ring, shutters arranged within the 
bearing ring between the filin and the light 
directing means, a sliding ring rotatably 
mounted on the bearing ring, pivotally an 

s 

chored bell-cranks, the bell-crank being piv 
otally connected to the shutters and to the 
sliding ring, an arm projecting laterally 
from the sliding ring, the alm being pro 
vided with a recess, a lever arm pivoted at 
one énd and its free end engaging said recess 
of the arm, a roller wheel carried by the le 
vel arm, a cam having alternately low and 
raised surfaces for engaging the roller 
wheel, a spring bearing on said lever arm 
for holding said roller wheel in contact with 
the cam, and the cam being operated from 
the means for advancing the film step by 
step so that its raised surfaces will be in en 
gagement with said roller wheel to hold the 
shutters open when the film is at rest and 
its low surfaces will be in engagement there 
with to permit the keeping of the shutters 
closed by said spring when the film is being 
advanced, substantially as described 

In testimony whereof affix my signature 
in presence of two witnesses. 

PETER. J. MUKAUTZ. 
Witnesses: 

E. GAHAN, 
NICHOLAS P. WHELAN. 
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