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UNITED STATES PATENT OFFICE

MOTION PICTURE CAMERA

Otto W. Githens and George Kende, New York,
and Everett M. Porter, Brooklyn, N. Y., as-
signors, by mesne assignments, to Universal
Camera Corporation, New York, N, Y., a cor--
poration of Delaware

Application April 7, 1937, Serial No. 135410 .
8 Claims. (ClL 88—17)

This invention relates to motion picture cam- Fig. 3 is a cross-sectional view taken substan-

eras. . More particularly, it relates to an improved tlally on the line 3—38 of Fig. 2;
motor unit construction for motion picture Pig. 4 is a cross-sectional view taken substan-
cameras. tially on the line 4—4 of Fig. 1;

3 One of the objects of our invention is to provide Fig. 5 is an enlarged cross-sectional view taken 5
‘8 highly improved motor mechanism for a motion substantially on the line §—6 of Fig. 3;
picture camera of the character described which Fig. 6 is a cross-sectional view taken substan-
shall be of unitary construction, which shall tially on the line 6—86 of Fig. 5;
occupy relatively small space and thus be suitable Fig. 7 is a fragmentary detail view of a portion

10 for use in combination with motion picture cam- = of the apparatus shown in Fig 5, illustrating the 10
eras of relatively small size, and which shall operation thereof;
include in the said unitary construction the film Fig. 8is a cross-sectional vlew taken substan-
take-up . and .take-off spindles, as well as an tially on the line 8—8 of Fig. 9;

improved speed control mechanism. Fig. 9 is a cross-sectional view taken substan-
13 Another object of our invention is to provide in  tially on the line 9—8 of Fig. 8; 5
: a camera motor unit construction, as described, a Fig. 10 is a cross-sectional view taken substan-
highly improved footage meter operating in syn- . tially on the line 10—I10 of Fig. 8; and
chronism with the motor mechanism. Fig. 11 is a cross-sectional view taken substan-
Still another object of our invention is to pro- . tially on the line 11—I1 of Fig. 10.
20 vide in combination with a camera motor unit Referring now in detail to the drawings, and 20

construction of the character described, highly more particularly to Figs. 1 to 4 of sheet 1, there

improved starting and stopping means for the js disclosed an assembled motion picture camera

motor mechanism. 20 of the type fully disclosed and described in our
i A still further object of our invention is to pro- gsgid co-pending applications Ser. Nos. 121,488;

- 23 vide a highly improved camera motor unit of the 192,683 and 128,728. In the camera 20 there is 20
character described, which shall comprise rela- poysed within one part of the three-part camera
tively few and simple parts, which shall be easy to  casing, a highly improved and compact motor unit
:Ssembll;‘i %mix :ﬁl;tlm?mi?iz,;pn‘:;:g;ea;od 1;11;‘;;“2&; constructed in accordance with our present inven-

ure, which s e e

30 construction, and which at the same time shall gﬁ::e: r;<|i :Sgnzngxsﬁgﬁi ?’nggi:c:é r‘ﬁ;ﬁfﬁﬁfﬂ;}‘; 30

operate with a high degree of efficlency for the ),;4jity of spacing rods 23 (see Figs. 5 and 6),

purposes intended.
each having one end thereof riveted to the plate
Other objects of this invention will in part be 21. The other ends of the said rods 23 are pro-

35 Obg:slgggnit?oﬁa:zx;;:;lf;egomll?::di: ltx:%e fea- vided with reduced threaded portions which are gg
™ tures of construction, combinations of elements, 9esigned to project through suitably registered

and arrangement of éarts which will be exempli-' apertures 24 in the plate 22, and held in position
fled in the construction herelriafter described, and Py the nuts 26. The plate 22 may be provided

of which the scope of application will be indicated with a plurality of notched portions 26 (see Fig. 5)
40 in the following claims. designed to furnish clearance for correspondingly ¢o

Certain features described but not claimed in- pos.itioned fastening lugs integral with the camera
this application are described and claimed in the C8sing, not here shown but which is shown and
following co-pending applications: Serlal Nos. fully described in our co-pending application Ser.
121,488; 122,688; 128,728, filed January 21, 1937, ‘No. 128,728. It is also noted that the plates 21 and

45 January 28, 1937, and March 3, 1937, respectively. 22 are substantially similar in contour to each 46

In the accompanying drawings, in which is other and to the contour of the camera casin_g,
shown one of the various possible embodiments of and are adapted to fit within one of the parts of
this invention, said casing. One of the two plates; such as plate
" Fig. 1 is a side elevational view of a motion 21, is made slightly larger than the plate 22 so that

50 picture camera embodying our invention with the motor unit mounted on and between the sald 50 -
portions of the side wall thereof broken away to plates may be inserted within the said casing part .
disclose the interior mechanism; so that the plate 22 will be disposed adjacent the -
 Pig. 2 is a side elevational view of the motion bottom wall of sald casing part, while the periph-
picture camera illustrated in Fig. 1 but disclosing eral edge of the plate 21 is adapted to rest upon a

35 the opposite side of said camers; shoulder portion adjacent ‘the upper portion of 88
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said casing part disclosed
application. _
Rotatably mounted in the plate 21 is a take-up
spindle 27 (see Fig. 9) which may be integral
with the shaft 28, the end 28 of which is jour-
nalled in the plate 22. The fake-up spindle 27 is
adapted to be driven by a pinion 308 which is fix-
édly mounted on a ring 31 which in turn fric-
tionally engages the shaft 28. A pair of washers
32 and 33 are disposed on either side of the pin-
ion 30, the washer 33 being fixed to the shaft 28
while the washer 32 is freely mounted on said
shaft 28, A spring 34, interposed between the
washer 32 and a shoulder 21a on the shaft 28
contacting the plate 22, is adapted to maintain

in said co-pending

the pinion in proper position against the fixed

washer 33. The above described mechanism con-
stitutes the friction drive mechanism for the take-
up spindle. i

Fixed to the spindle 27 is a mounting plate 35
provided with ears 36 and adapted to receive and
hold for rotation therewith a specially designed
take-up spool not here shown, but which is fully
shown and described in our said co-pending ap-
plication Ser. No. 122,688. The take-up spindle 27

. is adapted to be driven by the pinion 30 through

the meshing gears 39 and 38, actuated by a spring
motor 31. The gear 38 is rotatably mounied on
the shaft 42, the opposite ends of which are jour-
nalled in the plates 21 and 22. The gear 38,
meshing with the gear 38, is mounted on a shaft
43, the opposite ends of which are journalled in
the plates 21 and 22. The gear 39 is adapted to
mesh with the pinion 30 which drives the spindle
21 through the shaft 28. The motor 37 com-
prises a flat spirally wound spring 31e, the inner
end of which is fixed to the shaft 42 while the
outer end thereof is lgoped over the spacer bar
23 and permanenily held in positior in eny suib-
able means, such as for example, o rivet 370,
shown in Fig. 8.

The end 42¢ of the shaft 42 which projects be-
yond the plate 22 and through an opening in the
camera casing is screw-threaded to receive there-

; on a winding handle or bail 45 for winding the

spring 37¢ (see Figs. 2, 3 and 8). To prevend
unwinding of the spring 37¢ until such time as i§
is effectively used for driving the gear 538 Vo oper-
ate the carners mechgnism, there is provided &
ratchet wheel 46 which is rigidly mounied on the
shaft 42 for rotation therewith, by any suitable
means, such as for example, providing the said
shaft 42 with a knurled portion 426 and corre-
spondingly knurling. the opening in the rabched
48 to provide easy and quick assembly. The
ratchet 46 is provided with an extended collar
portion 48¢ upon which is rigidly fized & spring
guard plate 376 which is designed {o rofate with
the ratchet 46. The gear 33 is so mounted on
the collar 46a thait the spring may ke wound
without rotation of the said gear 88. Atiached
to the gear 338 is & pawl 47 pivotally mounied on
a vivot 483 and adapted 1o cooperate with the
ratchet wheel 48, The pawl 47 is normally urged
in a direction to engage the teeth of the raichet
wheel 46 by means of & spring 49. It is thus seen
that when the spring $7a unwinds to rotate the
shaft 42, the ratchet 46 will also rotate with the
said shaft 42. The pawl 47 normally in engage-
ment with the ratchet teeth, and being fixed to
the gear 38, will cause the rotation of the said
gear 38, to drive the camers mechanism.
Non-rotatably attached to the »nlate 21 is a
loading spindle 50 similar to the spindle 27 bub
adapted to receive thereon a spool containing a
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roll of unexposed film, as more fully described
and shown in our said co-pending application
Ser. No. 122,688. I is noted in Fig. 9 of the draw-
ings that the spindle 50 and the shaft 42 are dis-
posed in substantially axial alignment, and the
spindle 50 is therefore provided with an opening
50a therein adapted to accommodate a portion
of the shaft 42.

In mesh with a cilain of gearing to be described. .

is a pinion 51 (see Figs. 6 and 8) integrally
mounted on a shaft 52 upon which is alsoc mount-
ed a pair of cams A and B for causing reciprocat-
ing motion of a pair of shuttles adapted to op-
erate the film intermittent advance claw and the
film shutter, the function and operation of which
is fully-described and shown in-our said co-pend-
ing application Ser. No. 121,488, The shaft 52
has the opposite ends thereof journalled in the
plates 21 and 22. The pinion 5t is adapted to
be driven from the motor 371 by the gear 41
mounted on the shaft 44, the opposite ends of
which are journalled in the plates 2! and 22.
Also mounted on the shaft 46 for rotation there-
with is a pinion 44, which in turn meshes with
the gear 39 driven directly from the motor 37
by the gear 38 (see Tig. 8).

The following mechanism illustrated in Figs. 8
to 11 is provided for normally rendering the
spring motor 37 ineffective to drive the ahove-
mentioned chain of gears. On a shaft 58 having
the opposite ends thereof journalled in the plates
21 and 22 there is mounted a pinion 56 which is
designed to mesh with the gear 41, Mounted on
the same shaft 55 for rotation therewith, is an
annular disc or plate 57 which is preferably of
wavy cross-sectional contour. Cooperating with
the wavy plate 57 is & starting button device 58
comprising a shaft 59 which is designed to pass
ireely through an aperture 80 in the plate 22 and
is provided a2t the ouler end thereof with an en-
larged head 61 suitable for the application of An-
ger oressure thereto. The shaft 58 Is also pro-
vided with o shoulder portion 62 spaced from the
head 0f defining the Umits of the axial move-
ment of the shait 50 within the apsrbure 8. The
device 55 is supported by o fint spring §3, one
engd of which ig attached to the shoulder 62 and
shaft 59, and the olther end of said spring 3 is
held in fxed position by the spacer bar 23 and
the plate 28, as clearly shown in Figs. 8 fo 11
of the drawings. The opposite end of the shail
B9 from that of the head 6§ disposed between the
plates 2 and 22 is provided with an enlarged an-
nilar integral disc portion 84 which is of suffi-
cient diameter sothat a portion theresf overlaps
2 portion of the wavy plate §57. The spring 63 is
so designed as to normally urge the disc 64 into
frictional contect with the wavy plate §1.

I is seen from the above described construc~
tion thai the efiective operation of the spring
motor 37 %o drive the chain of gearing herein-
kefore describzd is normally prevenied by the
starting button device 8 by reason of the fact
that the disc 64 is held in frictional contact with
the wavy plate 5§71 which prevents rotation of the
gear 88 which, in turn, prevents rotation of the
gear 4f, and s0 on. When it is desired to effec-

13

43

tively use the camera for recording photographic :

images, it is merely necessary o exeri a slight
pressure, by a finger of the operator, on the

70

head 6! of the starting button device 58, which -

moves the disc 84 out of contact with the wavy
plate 87 against the action of the spring 63 and
thus permits the rotation of the chain of gears

for effectively driving the pinions 38 and 5i io ¥8
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operate the take-up spindle 21, and the inter-
mittent film claw and shutter mechanism, re-
spectively, as' clearly shown and described in
our said co-pending applications Ser. Nos. 121,488
and 122,688. By making the plate §7 of vary-
ing cross section, as shown in Figs. 9 and 10, we
are able to stop the driving mechanism very
quickly when the push button 88 is released,
since -there will be no possibility of frictional
sliding between the plate §1 and the disc 64. For
the same reason there will be practically instant
starting of the motor to drive the camera mech-
anism whenever the head 6f of the push button
58 is pressed mwardly against the action of the
spring 63.

For controlling the speed of operation of the
motor mechanism, there is provided an improved
governor device which will now be described.
Mounted on the shaft 55 for rotation therewith
is an annular relatively heavy disc 70 which is
caused to rotate whenever the push button de-
vice 58 is pressed in, to start the operation of
the motor mechanism. On one flat side surface
of the disc 70 there is provided a pair of substan-
tially semi-circular members T1 . (see Fig. 11)
which are symmetrically disposed and pivotally

" mounted on said plate by medns of a pair of dia-
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metrically opposed pivots Tla. These members
11 are housed within a hollow casing. 72 open at
the top and which is rigidly fixed to the plate 21.
When properly assembled, the disc 70 is dis-
posed adjacent the top of casing 12. The mem-
bers 11 are so designed that when they are con-
tiguously ' disposed as shown in ¥ig. 11, there
will be a slight cleardance between the inner sur-

. face of the surrounding wall T2a of the casing 12

and the circumferential periphery of the mem-
bers T1.. Upon rotation of the disc 10 the cen-
trifugal force generated will cause the members
7i to swing outwardly on.the pivots Tla, and
upon reaching a predetermined speed, will fric-
tionally contact the wall T2a to thereby lessen
the speed of the pinion 86 and thus affect the
speed-of the motor 31. To prevent too rapid
rotation of the disc 70, there is also provided a
retarding member 13 which is adapted to fric-
tionally contact the outer edge of the disc 70.
The member 13 is held in frictional engagement
with the surface of the disc 10 by resilient
means, such as a spring 14, one end of which is
adapted to carry the member 13 and the other
end thereof being secured to a suitable support-
ing post 15 fixed to the plate 2i, as shown in
Fig. 8.

By our invention we have also incorporated in
the unitary motor construction above described,
a mechanism for registering the amount of un-
exposed film. The fllm footage counter com-
prises a member 80 which is pivotally mounted
on the plate 22 by means of an enlarged headed
fixed pivot 81. The member 80 comprises a
flat portion 80a thereof adapted to overlie the
outer surface of the plate 22 and another por-
tion 80b integral with the portion 80a but offset
in a different plane therefrom so that the por-
tion 80b will overlie the opposite or inner sur-
face of the plate 22. An opening 82 is provided
fn the plate 22 of suitable size and shape to
permit the insertion of the portion 80b there-

" through and to provide clearance for pivotal

8

movement. The amount of pivotal movement of
the member 80 is restricted by a pin projection
83 fixed to the portion 80a and designed to oper-
ate in an enlarged opening 84 in the plate 22.

Thisopeninglso!suchsizeastopermitapre—
determined amount of pivotal movement of the
member 80 therein (see Fig. 5) for reasons which
will soon become apparent. The member 88 is
normally held in the limit of its counter-clock-
wise pivotal movement by means of a spring 86,
one end of which is attached to the plate 22 by
an enlarged headed pin 86, while the free end
of the spring 88 is designed to resiliently abut
the pin 88, as shown. If desired, the pin 83 may
be provided with an -annular peripheral groove
to retain the spring 88 in proper position. De-
signed for synchronous operation with the mem-
ber 80 is a pin projection 87 mounted on the flat

. surface of the gear 38 for rotational movement

therewith. The edge 80c of the portion 80b is

10

13

cammed, as shown, and the projection 87 is dis-

posed in the path of said cammed portion 80c so
that whenever the motor mechanism is in effec-
tive operation to rotate the gear 38, the pin 87,
after making a complete revolution, will strike
the cammed surface 86¢c and pivotally move the
member 80 in a downward or clockwise direction.

It is noted that a portion of the member 80 is
provided with a substantially squared corner 80d
which is designed to cooperate with a rotatably
mounted ratchet wheel 88 mounted on the plate
22. The teeth of the ratchet wheel 88 are so de-
signed that upon each revolution of the pin 81,
the member 80 will be rotated in a clockwise di-
rection so that the portion 80d thereof will en-
gage one of the teeth of the ratchet wheel 88 to
turn said ratchet wheel in a counter-clockwise
direction a predetermined distance. The mem-
ber 80 may be provided with a slotted aperture
8la surrounding the shank of the pivot 81 to
permit sufficient inward sliding movement of the
member 80 when the pin 87 engages the cammed
surface 80c .and the portion 80d engages a tooth
of the ratchet wheel 88. Suitable markings 89
are provided on the top surface of the ratchet
wheel 88 which are designed to be visible through
an aperture in the adjacent wall of the casing
part in which the motor unit is mounted. The
number, visible through the outside of the casing,
will register the number of feet of unexpcsed
film. To prevent clockwise rotation of the
ratchet wheel 88 and at the same time to hold
the said wheel against undesired counter-clock-
wise rotational movement, there is provided a
resilient member, such as a spring 80, one end
80a of which is attached to the plate 22 by any
suitable attaching means, such as a downwardly
projecting portion 91 of said spring being re-
ceived in a corresponding aperture in the plate
22 and swaged or weldedly held therein, while
the other end 80b of the spring 80 resiliently
contacts the ratchet teeth to prevent rotation
of said ratchet wheel in a clockwise direction.
A knurled knob member 92 may be provided on
the ratchet wheel 88 in order to turn the same
by hand to the proper starting point against the
action of the spring 80 when the camera is first
loaded. ’

The motor unit construction described above is
also designed to be utilized as an aid in assembling
the casing parts of the camera. Thus, for exam-
ple, the plate 21 is provided with threaded holes
94 designed to have attached thereto the film claw
shutter movement unit, as fully shown and de-
scribed in sald co-pending application Ser. No.
121,488. Also, the plate 21 is provided with means
such as a pair of opposed notched lugs 95 de-

70

signed to cooperate with a cam locking member 7§
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4
carrled by a second camera casing part in the
manner fully shown and described in our said
co-pending application Ser. No. 128,728.

It is thus seen from the above description that
by our invention we have provided a highly com-
pact motor unit assembly contained between a
pair of spaced parallel plates, which may also in-
clude the take-up and take-off spindles, film foot-
age counter, and a starting and stopping mecha-
nism which may all be assembled as a complete
unit and then inserted into one of the parts of
a three-part casing, .such as fully shown and de-
scribed in our said co-pending application Ser. No.
128,728. :

It will thus be seen that there is provided a
device in which the several objects of this inven-
tion are achieved, and which is well adapted to
meet the conditions of practical use.

As various possible embodiments might be made
of the above invention, and as various changes
might be made in the embodiments above sei
forth, it is to be understood that all matter here-
in set forth or shown in the accompanying draw-
ings is to be interpreted as illustrative and not in
a limiting sense. )

Having thus described our invention, we claim
as new and desire to secure by Letters patent:’

1. In a motor unit for a motion picture camera
having a pair of spaced parallel plates and g
spring motor supported between the plates, re-
leasable means for normally preventing the effec-
tive operation of said motor, sald last named
means comprising a shafé journalled in said
plates, a pinion on said shaft adapted to be driven
by said motor, o, wavy disc fized to said shaft for
rotation therewith and a releasable push button
member having a portion thereof frictionally co-
operating with said disc.

2. Inx a raotor unit for a motion picture camers
having & pair of spaced parallel plaies and a
spring motor supgoried between the plotes,
leasable means for normally preventing the ei-
fective operation of said motor, said last named
means comprising & shaft journalled in szid
plates, o pinion on said shafi adapied to be driven
wavy disc fized to said shaft
for rotation thergwith and a releasable push b=
ton member having o portion thereof irictionally
cooperating with said dise, mesns for supporiing
said push button member comprising e - spring
heving one end thereof fized to one of sald plates
and the other end thereof fixed to sald push bui-
ton membar whereby to resillently urge the said

o
T8e=

. portion of szid push button into frictional con-

tact with sald disc.

3. In 2 motor unit for a motion picture camera
having o pair of spaced parollel plates and &
spring motor supported ketween the plates, re-
leasable means for normally preventing the efiec-
tive operation of said motor, sald last named
means comprising o shaft journalled in sald
plates, & pinion on said shaft adapied to be driven
by said motor, & wavy disc fized to said shaft for
rotation therewith and a releasable push bubton
member having g portion thereof frictionally co-
operating with said disc, means for supporting
said push bulton member comprising a spring
having one end thereof fixed to one of said piates
end the other end thereof fixed to said push
bulton member whereby to resiliently urgée the
said portion of said push button into irictional
contact with said disc, a portion of said push but-
ton being adapted to pass freely through an aper-
ture in said plate carrying said spring.

2,174,156

. 4. In a motion picture camera having a spring
motor unit for operating the camera mecha-
nism, releasable means for normally preventing
the operation of sald motor, said means compris-
ing a rotatably mounted shaft, adapted to be
driven by said motor, a pinion, a wavy disc, said
pinion and said disc being mounted on said shaft

for rotation therewith, a second shaft provided

with an enlarged disc portion, resilient means
for non-rotatably supporting said second shaft
on said unit whereby to normally urge said en-
larged disc portion inte frictiornal contact with
sald wavy disc.

5. In a motor unit for a motion picture camera
having a pair of spaced parallel plates and a
spring motor supported between the plates, re-
leasable means for normally preventing the effec-
tive operation of said motor, said last named
means comprising a shaft journalled in said
plates, a pinion on said shaft adapted to be driven
by said motor, a disc fixed to said shaft for rota-
tion therewith, a releasable push button mem-
ber having a8 portion thereof frictionally cooper-
ating with said disc, and a governor comprising
o disc mounted on said shaft for rotation there-
with. ’ :

6. In a motor unit for a motion pilcture camera
having & pair of spaced parallel plates and 2
spring motor supported between the plates, re~
leasable means for normally preventing the effec-
tive operation of said meotor, szid last named
means comprising a shaft journalied in sald
plates, a pinion on said shaft adapted to be driven
by said motor, a disc fixed to sald shaft for rota-
tion therewith, a releasable push bhution rmem-
ber having a portion thereof frictionally cooperat-
ing with said disc, and a governor comprising
disc mounied on said shaft for rotation there-
with, o stationary cup sheped member fized to
one of sald plobes and o pair of inerbis members
pivotally mounied on zald disc, s2id ineriia mem-
cup chaped member,
seid pivotally mounted members being adapted to
project outwardly by centrifugel fores into fric-
tlonal contact with the Inn i cupe

a
foL

v wall of

[o]

" shaped member,

1. In & motion piciure camera having & spring
motor unit for operating the camera mechanism,
in combination, releasable means for. normaily
preventing the operation of sald motor, sold means
comprising a rolatebly mounted shoft adapied
to be driven by said motor, o pinion, & wavy dise,
said pinion and said disc heing mounied on said
shafi for rotation therewith, & second shait pro-
vided with an enlarged disc portion, resilient
mesns for non-roiatably supporting said second
shait on said unit whereby to normeally urge said
enlarged disc portion into frictional contact with
said wavy dise, and & governor comprising a disc
mounted on said shaft for rotation therewith, a
stationary cup shaped member fized 10 one of
said plates and 2 pair of inertia members pivotally
mounied on said disc, said inertia members being
received in said cup shaped member, said pivot-
ally mounted members being adapted to project
outwardly by centrifugal force into frictional con-
tact with the inner wall of said cup shaped mem-
ber,

8. In g motor unit for a motion picture camera
having a pair of spaced parallel plates and a
spring motor supported between the plates, re-
leasable means for normally preventing the effec-
tive cperation of said motor, said last named
means comprising s shaft journalled in said
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resiiently supporting said friction member
whereby to urge the same into frictional contact

plates, a pinion on said shaft adapted to be driven
by said motor, a disc fixed to said shaft for rota-
tion therewith, a releasable push button mem-
ber having & portion thereof frictionally cooper-
ating with sald disc, and speed retarding means
(;omprislng a disc mounted on said shaft for rota-
{ion therewith, a friction member and means for

with said disc.

5
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