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'UNITED STATES

1,979,800

PATENT OFFICE

1,979,800 .
MOTION PICTURE PROJECTING MACHINE

* Albert S. Howell, Chicago, IIL, assignor to The
" Bell & Howell Company, Chicago, H1., 2 corpo-

ration of Illinois -

Application April 2, 1931, Serial No. 527,099
6 Claims. ' (Cl, 242—55)

My invention has for its general object the
provision in a motion picture projecting ma-
chine of a novel, convenient and effective means
for rewinding a film on the machine. .

&  With this object in view my invention consists
- in certain features of novelty in the construc-
tion, combination and arrangement of parts
by which the said object and certain other
objects, hereinafter appearing, are effected, all
19 as fully described with reference to the accom-
' panying drawings and more particularly point-
ed out in the appended claims. ’ :
In the said drawings— ' _
Figure 1 is a side elevation of & motion pic-

15 ture projecting machine embodying my inven-

tion; e B :

_Figure 2 is a partial opposite side. elevation of
the same; ) :

Figure 3 is- a partial froni elevation of the

20 same with parts broken away and shown in sec-
“° tion;

Figure 4 is a partial sectional view in side
elevation similar to Figure 1;
Figure 5 is a partial view in side elevation
25 similar to Figure 1 with parts in different posi-
tions from those in which they are shown. in
Figure 1; . . ’
Figure 6 is a partial view in side elevation
similar to Figure 2 with parts in different posi-
30 tions from those in which they are shown in
Figure 2; and g
" Figure 7 is a partial section on the line 7—%
of Figure 3. .
Like characters of reference indicate like parts
35 in the several views. -
Referring to the drawings, 1 designates the
body of the machine which is inclusive of a
forward frame 2 disposed in a vertical rear-
wardly and forwardly extending piane. Sld-
40 ably mounted, as designated at 3, on one side of
the frame 2 for rearward and forward move-
ment is a lens mount member 4 which is inclu-
sive of a forwardly disposed rearwardly and for-
wardly extending bored portion 5 in which a
projecting lens 6 is adjustably mounted. See
Figures 1, 3 and 5.

Disposed at the rear of the lens mount mem-
ber 4 is an apertured intermittent feed film
guide which is inclusive of a rear face guide
5o member 7 and a front face gwide member 8
* carried on the rear end of the lens mount mem-

ber 4 for facewise movement therewith into and
out of.film retaining relation with the face
guide member 7. The intermediate portion of
55 the guide is apertured, as designated at 9, in

[
<1

alinement with the lens 6 for cooperation of a
film 10 in the guide with the lens in the pro-
jection of pictures, projection light being de-
rived from a suitable source arranged in a lamp
chamber 11 at the rear of the guide. See Fig-
ures 1 and 3. ' .

Extending through the forward portion of
the frame 2 and journaled for pivotal movement
in bores therethrough is a transversely extend-

‘ing horizontal shaft 12, and secured on this

shaft, on the side of the frame 2 opposite that
cn which the lens mount member 4 is disposed,
is a manually actuated lever 13. See Figures 2
and 3. .

Secured on the shaft 12, on the side of the
frame 2 on which the lens mount member 4 is
disposed, is a cam member 14.. A lever 15 is
intermediately pivotally and slidably mounted
on this side of the frame 2 by means of an ad-
justable eccentric device 16 engaging a longi-
tudinal slot 17 through the intermediate por-
tion of the lever 15. See Figures 1, 3 and 5. One
end of the lever 15 is pivotally connected to the
cam member 14, as designated at 18, and the
other end of the lever 15 is pivotally connected
to.one end of a link 19, as designated at 21.

The other end of the link 19 is pivotally con-
nected with' the lens mount member 4, as desig-
nated at 22, so that movement of the lever 15
in one direction éffects rearward positioning of
the lens mount member 4 with the front face
guide member 8 in adjacent film retaining rela-
tion with the rear face guide member 7, as shown
in Figure 1, and mcovement of the lever 15 in the
opposite direction effects forward positioning of
the lens mount member with the face guide
member 8 out of film retaining position for the
lacing -and unlacing of the film, as shown in
Figure 5. ’ .

The frame 2 forms an enclosure and a seg-
ment plate 23 secured on the shaft 12 within

_this enclosure engages the lower wall of the

frame 2 to limit movement of the shaft in both
directions. See Figures 3 and 4.

Arranged, one above and one below the leng
mount member 4, are two constant feed sprock-
ets 2¢ which feed the film 10 to and from the
ends of the intermittent film feed guide in timed
relation with the intermittent feed mechanism,
not shown, which intermittently feeds the film in
the guide, the film being looped between the
sprockets and the ends of the guide, as shown
in Figure 1, to compensate for the intermittent
feed of the film in the guide and the constant
feed of the film by the sprockets.
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2
Mounted for independent movement in g ver-
tical slide 25 on the frame 2 immediately in-
ward of the lens mount member 4, are two plates
26 which carry film retaining devices 27 mov-
able with the plates 26 into and out of film
retaining relation with the sprockets 24.  See
Figures 1 and 5. ‘
Movement of these film retaining devices is

,controlled by the lever 13 and they are moved

into and out of film retaining relation with the
sprockets 24 with corresponding movement of
the lens mount memheér 4 and the face -guide
member 8 by means of an inwardly projecting
stud 28 on the lens mount member and slidably
engaging in transverse cam slots 29 in the plates
26, see Figure 5, in a manner fully described and
claimed in U. S. Letters Patent #1,624,730 grant-
ed April 12, 1927 for Motion picture apparatus
on application of Albert S. Howell. Figure 1
shows the position of the parts with the film
retaining devices 27 and the face guide mem-
ber 8 in film retaining position with the film
10 laced therein for the operation of the ma-
chine to project plctures and Figure 5 shows
the position of the parts with the film re-
taining devices 27 and the face guide member
8 out of film retaining position for the lacing
and unlacing of the film, the film retaining or
projection position of the lever 13 being shown

in Figure 2 and the out of film retaining posi- -

tion of this lever being shown in Figure 6.

Arranged, one above and one below the lens
mount member 4, forwardly of the sprockets 24
are two plvotally mounted loop forming mem-
bers 31, which are connected for simultaneous
operation into and out of loop forming position
by .means of two arms 32 connected with the
members 31 for pivotal movement therewith and
arranged on the opposite side of the frame 2
and extending toward each other and having
their free ends pivotally and slidably engaged
with. each other, as designated at 33.

The loop forming members 31 are yieldably
urged out. of loop forming position into an in-
ner position, as shown in Figure 1, by means
of a spring plunger device 34 on the frame 2
engaging the upper arm 32.

The loop forming members 31 are operated to
their outer or loop forming positions, as shown
in Figure 5, when the aforesaid film retaining
means are moved out of film retaining position,
by means of the aforesaid cam member 14 oper-
atively engaging an arm '35 connected with the
lower loop forming member 31.

Accordingly, the lever 13 controls the position
of the loop forming members 31 together with
the film retaining means, the loop forming mem-
bers being positioned in loop forming position
for the lacing of the film when the film retaining
means is out of film retaining position, as shown
in Figure 5, and being positioned in their inner
position out of loop forming position when the
film retaining means is in film retaining position
for the operation of the machine to project
pictures.

The mechanism of the machine is driven from
an electric motor, not shown, through a releas-
able clutch 36, see Figure 2, and the clutch is
controlled as follows.

A lever 38 is arranged on the side frame 2 on |

which the arms 32 are arranged and is pivoted
on the frame, as designated at 39. See Figures
2 and 6. This lever 38 is connected with the

. clutch for controlling it, as designated at 41, and

is yieldably urged into clutch released position,

1,979,800

as shown in Figure 6, by means of a spring
plunger device 42.

Pivoted coaxially with the lower arm 32 for
movement independently thereof is a latch lever

/43 arranged alongside this arm, and this latch

lever is  provided with a latch: formation 44
adapted to engage a cooperatmg latéh forma-
tion 45 -on the lever 38 to maintain the lever 38
in clutch engaged position, as shown in Figure

‘2, against the influence of the 'spring device 42,

release of . the latchilever 43 permitting the
spring device 42 to operate the lever 38 to clutch
released position as shown in Figure 6.

A spring 46 yieldably urges the latch lever 43
into engaged position so that it automatically
locks the lever 38 in clutch engaged position as
the lever 38 is moved into such position.

A manually actuated/ lever 47 is pivotally
mounted intermediately, as designated at 48,
on the-lever 38 adjacent its upper end, move-
ment of the lever 47 with reference to the lever
38 being limited by stop pins 49 on the lever 38.

Forward movement of the lever 47 from the
position shown in Figure 6 causes forward move-
ment of the lever 38 to engage the clutch 36 by
reason of the engagement of the lever 47 with
the lower stop pin 49, the latch lever 43 auto-
matically locking the lever 38 in clutch engaged
position as shown in Figure 2.

Rearward movement of the lever 47 from the
position shown in Figure 2 causes pivotal move-

ment of this -lever with reference to the lever:

8-

85

90

95

100

105

38 to cause the lower end of the lever 47 engag-

ing the latch lever 43, as designated at 51 in
Figure 2, to move the latch lever and release

110

the lever 38 therefrom, whereupon the spring -

device 42 actuates the lever 38 rearwardly to

~release the clutch 386.

Thus is the clutch 36 manually controlled to
start and stop operation of the machine.

115
Secured on the latch lever 43 is a pin 52 which

is engaged for movement in an angularly ar-
ranged slot 53 in the lower arm 32, so that move-
ment of the loop forming members 31 inwardly
from their normal inward position effects move~
ment of the latch lever 43 to release the lever

38 to release the clutch 36 to stop operation of .

the machine, this movement being effected by
engagement of one end of the slot 53 with the
pin 52. Movement of the pin 42 in the slot
53 permits movement of the latch lever into
released position independently of the arms 2¢
and permits movement of the loop forming
members 31 to their outer or loop forming posi-
tion independently of the latch lever,

The arm 35 under the influence of the spring

125

130

device 34 engages a stop, not shown, when re-

leased from the cam 14, as shown in Figure 1,
and the inner position of the. loop forming
members 31 is so determined. The ¢onnection
between the arm 35 and the loop forming mem-
bers is such that movement of the loop form-
ing members 31 inwardly from their said inner
position is permitted against spring influence,
and this movement, effected by abnormally
shortening of either of the film 'loops, causes
release of the latch member 43 from the lever
38 to release the clutch 36 and stop the machine,
by reason of the engagement of one end of the
slot 53 with the pin 52, all as fully described
and claimed in my co-pending application for
U. S. Letters Patent, Serial No. 515,246, filed.
Febrilary 12, 1931, for improvement, in Motion
picture machine. )
Disposed at the front portion of the frame 2
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are two alined tubular extensions 54 extending

upwardly and downwardly from the frame and

communicating with the enclosure thereof.” See
Figures 1 to 5 inclusive.

~The outer ends of these extensions are en-
larged to form gear chambers, and journaled
centrally on these enlargements. and -extending
across the enclosures thereof are transversely
disposed revoluble film reel spindles 55 upon
the projecting ends of which film reels 56 are

‘interchangeably mounted to carry the rolls of

the film 10.

Duplicate driving devices are carried on . each
spindle 55 within the aforesaid gear chambers,
and one of these will be now described, it being
understood that the description applies to both
and that the reference characters thereof are
applied to both devices on the drawings. See
Figures 3, 4 and 7.

Secured on a spindle 55 is a clutch disk 57,

member 58 having an enlarged bore portion en-
circling the clutch disk. The clutch disk 57 is
provided with angularly spaced and extending
cam formations 59, and balls 61, spaced by a
spacing ring 62, are engaged between the en-
larged bore portion of the clutch member 58
and the cam formations 59 to provide an over-
running clutch therebetween.

A centrally bored cup member 63 has the
bore thereof engaged on the small portion and
has the lip portion thereof engaged on the en-
larged. bore portion of the clutch member 58
for rotation with reference thereto, and has its
lip secured, as designated at 64; to the web of
a crown or angle gear 65 which has its web

‘disposed on the side of the enlarged bore por-

tion of the clutch member 58 opposite that upon
which the small portion of this clutch member
is disposed.

A friction ring 66 is mterposed between the
enlarged bore portion of the clutch. member 58
and the web of the gear 65, and a helical com-
pression spring 70 encircles the small portion
of this clutch member between the enlarged
bore portion thereof and the transverse wall of
the cup member 63 ahd yieldably urges the cup
member and the gear 65 in the direction to
frictionally engage the web of the gear, the
friction ring 66 and the enlarged bore portion
of this clutch member thus forming a friction
drive device.

During operation of the machine in projecting

the gears 65 are both driven from the mechanism

of the machine, as hereinafter described, in

‘order to take up the film in both directions of

operation of the machine, the overrunning
clutches being arranged to drive the reel taking
up the film and to release the other reel for
the feeding of the film therefrom by the adja-

. cent sprocket 24, and theé friction drive accom-

modating the speed of the reel taking up the film
to the speed of feed of the film thereto from

~ the adjacent sprocket 24.

70

-

Je.

Referring to Figures 3 and. 4, a drive shaft

. 67 extends vertically within the tubular exten-
-'sions 54, and-through the enclosure of the frame
2, and is journaled for rotation and axial move-

ment by means of balls 68 engaged in circum-

ferential grooves 69 on the shaft adjacent the'

ends thereof and bushings 71 secured in the
bores of the extensions and engaged by the
balls 68. -

_ The intermediate portion of the shaft 67 with-
in the enclosure of the frame 2 is provided w1th

3

g shift collar 72, and 2 double bell crank lever
73, within the enclosure of the frame 2 and
pivotally mounted on a stud 74 on the frame,
has one arm thereof connected with the shifter
collar far axially shifting the shaft, stop pins 75

on the frame limiting the movement of the lever:
‘and shaft in both -directions.

An arm 76 is secured on the shaft 12 within
the enclosure of the frame 2, and the free end
of this arm is pivotally and slidably connected,
as designated at 77, with one end portion of

‘a link 78 the other end of which is pivotally

connected, as designated at 79, with the end
of the lever 73 which is not connected with
the -shifter collar 72. A helical compression
spring 81 encircles the link 78 and yieldably
urges the arm 76 in its sliding connection with
the link in a direction away from the bell crank
lever 73.

Thus is provxded an over center spring p051-
tioned toggle device operative between the shaft
12 and the shaft 67 to position the shaft 67 in
opposite axial positions with opposite angular
positioning of the shaft 12 as hereinbefore de-
scribed. The arrangement is such thaf, when
the lever 13 and shaft 12 are positioned with
the film retaining devices, that is, the face guide
member 8§ and the retaining devices 27, in film
retaining position for the projection of pictures,
as shown in Figures 1 and 3, the shaft 67 is

in its lower position, and, when the lever 13 and

shafts 12 are positioned witH the film retaining
devices out of film retaining position, as shown
in Figures 4 and 5, the shaft .67 is in its upper
position.

. The mechanism of the machine is inclusive of
a forwardly extending revoluble shaft 82 with-
in the frame 2, and a spiral angle gear 83 is fixed

.on this-shaft which meshes with a second spiral

angle gear 84 fixed on:the intermediate portion
of the shaft 67. See Figures 3 and 4. Thus is
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the shaft 67 driven from the mechanism of -

the machine, the engaged spiral angle gears 83
and 84 permitting axial movement of the shaft
67. .
Fized on the ends of the shaft 67 are pinion
gears 85 which, when the shaft is in its lower
position, as shown in- Figures 1 and 3, mesh
with the gears 65 for driving the same, this
drive of both gears 65 cooperating with the
aforesaid overrunning clutches between the
gears 65 and their reel spindlss to provide means
for alternately driving automatically said reel
spindles - with operation- of the mechanism of
the machine in opposite directions to take up the
film during projection in either direction of
operation of said mechanism.

* Secured on the upper reel spindle 55 in spaced
relation with the gear 65 on this spindle, is an

angle or crown gear 86, these gears facing each -

other. When the shaft 67 is in its lower posi-
tion, sa shown in Figure 3, the pinion gears 85
are engaged with the gears 65, as above de-
scribed, and the gear 86 is not engaged. When,
however, the shaft 67 is in its upper position,
as shown in Figure 4, the pinion gears 85 are
disengaged from .the gears 65 and the upper
pinion gear 85 is engaged with the gear 86 to
drive the upper reel spindle 55 at a relatively
high speed to rewind the ﬁlm on'a reel mounted
on this spindle. :

120

125

‘130
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140

145.

It will be observed that the gear. 86 is driven .
by the shaft 67 in a direction opposite that in -

which the gears 65 are driven, so that the upper
reel spindle and reel thereon are dnv@n through

150
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the gear 86 in a direction to rewind the film
while the mechanism of the machine is operat-
ing in the direction with which the lower reel
spindle and reel thereon are driven through
the lower gear 65.

The normal direction of operation of the.

mechanism of the machine during the projec-

tion of pictures is that in which the lower reel

" is driven to take up the film, the film being fed
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from the upper réel. In this direction of oper-
ation of the machine, the film is fed to and
wound on the lower reel. When it is desired
to rewind the film upon the upper reel, the ma-
chine is stopped and the film is arranged to ex-
tend directly between -the reels, as shown in
Figure 5. Then upon moving the lever 13 to its
opposite position and starting the mechanism,
the film is rewound on the upper reel, it being
observed that the lower gear 65 is disengaged
from the lower gear pinion 85 during the re-
winding of the film so that the lower reel is

. free to be rotated by the film drawn from the

film roll thereon. In order to prevent undue
spinning of the reels under their momentum
and that of the film rolls thereon, particularly
during rewinding, spring friction members 87
are secured on the reel spindles 55 and fric-
tionally engage the inner wall surfaces of the
‘gear chambers within which they are disposed.
See Figures 3 and 4.

Thus is provided means for alternately driv-
ing the two reels while the mechanism of the
machine is operated in the same direction, one
of said reels to take up a film during projection
and the other reel element to rewind the film
from the first mentioned reel.

It will be observed that the lever 13 controls
the film refaining . devices, the loop forming
members and the reel driving mechanism with
obvious convenience, and this intercontrol is ar-
ranged as follows.

" When the lever 13 is in one position, as shown

-in Figures 2 and 3, the shaft 67 is positioned

for normal or take up driving of the film reels,
the film retaining devices are in film retaining
position and the loop forming members are in
their inner positions, as shown in Figure 1. The
projection of pictures takes place whex'l the lever
13 is in this position.

When the lever 13 is in its opposite posmon, as
shown in Figure 6, the shaft 67 is positioned for
rewind driving of the upper reel, the film re-
taining devices are out of film retaining posi-

tion and the loop forming members are in their
outer or loop forming positions, as shown in Fig~".

ure 5, the lacing, unlacing and rewind of the
film being effected in this posxtlon of the lever
13.

The convenience ‘of this arrangement is ob-
vious, and in order that the stoppage of the
mechanism of the machine be assured during
shifting of the shaft 67 and the pinion gears 85
to alternately engage the gedrs 65 and the gear

86, the following is provided.  See- Figures 2

and 6.

The latch lever 43 is provided with a forwardly
extending arm 88 underlying the lever 13, and
a disk 89 secured with the shaft 12 immediately
inward of the lever 13 is provided with a crank
pin 91 which in the movement of the lever 13
from one position to the other engages the arm
88 and depresses it to operate the latch lever to
release the clutch lever 38 and thereby release
the clutch 36 to stop the mechanism of the ma-
chine.

‘member in either direction effects release of said

1,979,800

While I have described and shown the pre-
ferred embodiment of my invention I do not wish
to be limited to the precise details of construc-
tion as changes may readily be made without de~ -
parting from the spirit of my invention, but 80
having thus described my invention, I claim as
new and desire to secure by Letters Patent the
following:

1. In a motion picture machine the combma.-
tion with two film reel elements, of two crown 85
gears for driving said reel elements and dis- .
posed coaxially therewith, a third crown gear
for driving one of said reel elements and dis-
posed coaxially therewith and facing the cor-
responding gear of said two gears and having a
diameter smaller than said corresponding gear,
and additional gear means driven from the
mechanism of the machine and axially shiftable
to alternately engage said third gear and said
two gears and including a pinion alternately en-
gageable in its shifting movement with said
third gear and said corresponding gear.

2. In a motion picture machine the combina-
tion with two film reel elements, of two oppo-
sitely facing crown gears for driving said reel 100‘
elements and disposed coaxially therewith, a
third crown gear for driving one of said reel ele-
ments and disposed coaxially therewith and fac-
ing the corresponding gear of said two geers and
having a diameter smaller than said correspond- 108
ing gear, a longitudinally shiftable drive shaft
driven from the mechanism of the machine, and
gear pinions fast on the ends of said shaft en-
gageable with said two gears in one longitudinal
position of said shaft and disengageable there- 110
from in a second -longitudinal.;iposition ‘of said
shaft, one of said pinions beinigengageable with
said third gear in said second’. posmon of said
shaft.

3. In & motion picture projecting machine the 118
combination with two film reel elements, of
shiftable drive meéans for alternately driving
said reel elements from the mechanism of the
machine while said mechanism is operating in
the same direction, one of said reel elements to 120
take up a film during projection and the other
reel element to rewind the film, a releasable
clutch for driving said mechanism, a manually
actuated member, means whereby opposite
movements of said manually actuated member
effect shifting of said shiftable drive means to
alternately drive said reel elements, and means
whereby movement . of said manually actuated

98

125

clutch prior to the shifting of said shiftable 180

drive means into a driving position. )

4. In a motion picture projecting machine the
combination with two film reel elements, of
shiftable drive means for alternately driving said
reel elements from the mechanism of the ma-
chine while said mechanism is operating in the.
same direction, one of said reel elements to take
up a film during projection and the other reel
elements to rewind the film, a releasable clutch
for driving said mechanism and yieldably urged
into released position, a releasable latch for re-
taining said clutch in engaged position, a manu-
ally actuated member, means whereby opposite )
movements of said manually actuated member 145
effect shifting of said shiftable drive means to .
alternately drive said reel elements, and means
whereby movement of said manually actuated

135

140

‘member in either direction: effects release of said

latch member to release said clutch prior to the 150
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shifting of said shiftable drive means into a
driving position. P
5. In a motion picture machine the combina-

tion with a film spindle, of an angle gear ar-
ranged coaxially therewith, a drive connection

between said gear and said spindle comprising a
friction drive device and an overrunning clutch,
a second gear arfanged coaxially of said spindle
and angularly secured therewith, and a third
gear driven from the mechanism of the machine
and shiftable to alternately mesh with said first
mentioned and second gears.

5

6. In a motion picture machine the combina-
tion with a film spindle of an angle gear ar-
ranged coaxially therewith, a drive connection
between said gear and spindle comprising a fric-
tion drive device and an overrunning cluteh, a
second angle gear having a diameter smaller

‘than said first mentioned gear and secured on

said spindle, said gears facing each other, and
a gear pinion driven from the mechanism of
the machine and shiftable to alternately mesh
with said first mentioned and second gears.
ALBERT S. HOWELL,
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