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My invention is for novel methods and means 
for recording and reproducing sound through the 
medium of photographic film. One of the main 
objects of this invention is to provide a hous 
hold phonograph in which a long-playing film 
record controls the operation of electric repro 
ducing mechanism. 
The wax disk records used almost universally 

in phonographs since the first days of the in 
dustry are highly objectionable for several rea 
Sons. From the standpoint of the user, the main 
drawback of the old phonograph records is their 
limited capacity, which necessitates frequent 
changing of records. That is a nuisance and an 
noyance to everybody. Attempts have been 
made to overcome this objection by iristalling 
automatic record-changing mechanism in phono 
graphs, but all such mechanisms are necessarily 
complicated and greatly add to the cost of the 
machine. 
Among other undesirable characteristics of 

Ordinary phonograph records, I may mention that 
they break easily, are expensive to ship because of 
their weight and fragility, and their useful life 
is very short. While the new electrical recording 
methods and pickups have generally improved 
the quality of music to be obtained from existing 
phonographs, the fact remains that the use of a 
needle has certain inherent drawbacks. There 
is, for instance, the ever-present needle scratch 
ing which becomes more pronounced with each 
playing of the record. Then, needles must be 
frequently changed, usually for each record, an 
that is a task which nobody likes. The foregoing and other objections and dis 
advantages in the old-type phonographs do not 
exist in the improved film phonograph of my 
invention. I use a photographic film. On which 
Sound waves have been recorded in a series of 
parallel tracks running in alternately opposite 

At least four such tracks are re 
corded on each length of film, but it is possible 

is to have six, eight and even more sound tracks 

45 

50 

on one film if it is wide enough. A film record 
of that kind has an enormous acoustic capacity 
and can play continuously for one or more hours, 
in accordance with the length of the film, which 
may vary from a hundred feet to a thousand and 
upwards. 
The reproducing mechanism of my new film 

phonograph comprises a rotary shutter disk hav 
ing a slot for each sound track on the film. 
These shutter slots permit the passage of light 
rays through the film to aphoto-electric cell which 
controls a suitable loudspeaker system. When 

(C. 179-100.3) 
the end of a sound track is reached, the film 
driving connections are automatically reversed 
and the shutter disk is rotated to move the next 
slot into line with the next track. These oper 
ations are automatically repeated until the end of 
the last sound track is reached, whereupon the 
film automatically stops. The final winding of 
the film on the initial pay-out reel leaves it 
condition for the next playing. 

I use the film itself for controlling the film 
reversing mechanism by photo-electric means 
which eliminate all mechanical contact with the 
film. Near each end of the film, at a suitable 
distance from the adjacent ends of the sound 
tracks, is a slot or small aperture through which 
light passes to a photo-electric cell when the end 
of a sound track is reached. The illuminated 
cell instantly closes a circuit which operates cer 
tain electromagnetic devices for reversing the 
film-driving connections and moving the shutter 
disk. These things will be fully explained later 
O 
The film in my new phonograph is supported 

by a pair of spools, which are preferably mounted 
on top of the cabinet in horizontal position for 
easy insertion and removal. The supporting pins 
for the reels are arranged on opposite sides of a 
box which contains the photo-electric cells of the 
reproducing mechanism. It is a simple matter 
to thread the film from the pay-out reel through 
the photo-electric control box and onto the take 
up reel. This requires no more skill than loading 
of a home movie camera with which many people 
are familiar. After a film has been inserted, the 
phonograph is started by simply pressing a but 
ton, and the playing continues without further 
attention until the last sound track is run off, 
whereupon the machine stops itself. If a per 
son wants to stop the phonograph before the end 
of the film is reached, he need only push a “stop' 
button mounted on the top board or in any other 
convenient place. . . . . . 
The novel features and practical advantages 

of my invention will be understood from a de 
tailed description of the accompanying draw 
ings, in which Fig. 1 shows a perspective of a film phonograph 
embodying my invention; 

Fig. 2 is an enlarged sectional view on line 2-2 
of Fig. 1, through the photo-electric control box; 

Fig. 3 represents a top plan view of Fig. 2, with 
the cover of the box removed; - 

Fig. 4 shows diagrammatically four different 
positions of the rotary film shutter; 

Fig. 5 is a face view of the film shutter and a 
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portion of the associated film, this view being 
taken on section line 5-5 of Fig. 2; 

Fig. 6 shows a side view of the shutter-operat 
ing mechanism on line 6-6 of Fig. 2; 

Fig. 7 represents a side view of a contact wheel 
movable with the film shutter for controlling cer 
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tain electrical connections, this view being a sec 
tion on line - of Fig. 2; 

Fig. 7a is an edge view of Fig.; 
Fig. 8 is a detached perspective of certain parts 

of the shutter-actuating device; 
Figs, 9 and 10 show the two ends of a film bear 

ing four record tracks running in alternately ope 
posite directions; 

Fig. 11 represents a sectional front view of the 
operative mechanism in the cabinet, this view 
being partly diagrammatic to show the circuits 
that control the film-driving connections and the 
shutter-actuating device; 

Fig. 12 is an enlarged sectional view through 
a portion of the photo-electric control box to 
show the mounting of the film behind the slotted 
shutter disk; 

Fig. 12a (on the second sheet) is a face view of 
the hinged film gate in the control box, this view 
being taken on section line 2a-f2a of Fig. 12, 
but on a smaller Scale; 

Figs. 13 and 14 are detached detail views of the 
mounting for the hand switch lever shown in Fig. 
11, these two views being at right angles to each 
other; 

Fig. 15 illustrates an enlarged front view of the 
hand switch and associated connections; and 

Figs. 16 and 17 show modified forms of hand 
switches for starting and stopping the machine. 
The-operative mechanism is housed in a cabinet 

fo of suitable size and design. On the top board 
2 is a pair of reels 3 and 4 for operatively Sup 

porting a photographic film 5 on which sound 
has been recorded in a plurality of tracks. A box 
6 mounted on the top board 2 between reels 3 
and 4 contains photo-electric mechanism Con 
trolled by the different record tracks on the film. 
For convenience I shall refer to box f6 as the 
control box. Below the top board 2 is a cham 
ber closed by doors 7, and the lower portion of 
the cabinet contains suitable reproducing appa 
ratus, including a loudspeaker. It may be as 
Sumed that the sound from the loudspeaker is- . 
sues through the large front opening 8, which 
is covered by an ornamental grille. The space 
back of the doors may also contain the neces 
Sary vacuum tubes and other devices that go to 
make up an electric amplifying system for con 
verting the light impulses in box 6 into electric 
impulses for Operating the loudspeaker. 
The control box. 6 is placed over an opening 
9 in top board 2 and secured in any practical 
way, as by screws 20 passing through ears or 
lugs 2 at the bottom edge of the box. It is con 
venient to make this box of sheet metal in two 
sections connected at the adjacent walls 22 and 
23, which thus constitute a transverse partition. 
The two sections of box6 provide a large cham 
ber 24 and three smaller chambers 25, 26 and 27, 
which are formed by a pair of partitions 28 ar 
ranged at an angle so that the central chamber 
25 is considerably wider at one end than at the 
other. The partitions 28 may be shaped from a 
single piece of sheet metal secured in place by 
rivets 29 or otherwise. The inside of box 6 is 
made light-proof by painting the walls black or 
lining them with black material. 
6 is closed by two covers 30 and 3 ?hinged at 32. 

If desired, a single COver may be used for both 

The top of box : 
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sections of the box, but the advantage of two 
separate covers is that either section of the box 
may be opened for inspection while the other. 
section remains closed. Furthermore, in thread- . 
ing the film through box f6, it is convenient to 
throw the front cover 3 back on the rear cover 
30, 
The film 5 passes through slits 33 in the sides 

of the control box 6 and through end slits 34 
in partitions 28, as shown in Fig. 3. Between the 
film reels f3-4 and the control box are the 
usual sprocket wheels 35 and 36 for driving the 
film from one reel to the other at correct uni 
form speed. At the Same time the Sprocket 
wheels hold the film taut in alignment with the 
sits 33 and 34 in control box 6. These slits 
extend to the top of the box, so that it is a very 
simple matter to insert the film after the cover 3 
has been thrown back. The exposed side of wall 
22 is preferably lined with soft textile material 
having no abrasive action on the moving film. 
The partition 23 carries a flat frame 3 to which 
a gate 38 is hinged at 39. A spring-pressed latch 
40 pivoted at 4 to the top of gate 38 engages a 
hook 42 on partition 23 to hold the gate firmly 
in normal closed position. By simply pressing 
down on the extension 43 of latch 40, the latter 
is easily released from hook 42 to permit swing 
ing of gate 38 to open position, as indicated by 
the dotted lines 38' in Fig. 2. The inner face of 
gate 38 carries a pair of light leaf springs 44 
arranged to press gently against the film 5 at its 
top and bottom edges, as best shown in the en 
larged view of Fig. 12. A vertical slot 45 in gate 
38 is in alignment with a similar slot 46 in the 
transverse partition 22 of box 6. The rollers 35' 
and 36' associated with sprocket wheels 35 and 
36 are so mounted that they can be moved aside 
to permit threading of the film through the 
control box. It is not necessary to show the 
adjustable mounting of rollers 35' and 36, be 
cause that forms no part of my invention and is 
a detail usually found in motion picture cameras and projectors. 
The bottom plate 47 of control box 6 carries a 

U-shaped supporting bracket indicated as a whole 
by 48. This bracket, which may be a single cast 
ing of aluminum" or a molding of bakelite, com 
prises a pair of depending side walls 49 and 50 
Connected at the bottom by a cross-piece 5. A 
horizontal shaft 52 journalled in the side walls 49 
and 50 carries at one end a hub or short sleeve 53 
to which a rotary shutter disk 54 is secured by 
Screws 55 or otherwise. One face of disk 54 is 
preferably covered with a lining 56 of soft light 
proof material, like black velvet, felt, silk, and 
the like. The transverse partition 23 in box 6 
is cut away or shaped to provide a recess 5 for 
receiving the rotary shutter disk 54, which ex 
tends into the control box through a bottom 
slot 58. Referring to Fig. 12, it will be seen that 
disk 54 is mounted as closely as possible to the 
transverse wall 22, so as to cover the slot 46. 
The weak springs 44 hold the film fs pressed 
gently against the cloth surface 56 of disk 54, 
whereby a light-proof contact is established be 
tween the film and the disk with a minimum 
amount of friction. The interposed lining 56 
prevents injury to the moving film. In the pres 
ent embodiment of my invention, I have assumed 
by way of illustration that the film 5 is provided 
with four record tracks A, B, C and D running in 
alternately opposite directions. 

Referring to Figs. 9 and 10, we shall assume 
that 59 is the initial pay-out end of the film and 
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BD the final wind-up end. Accordingly, the first 
sound track A begins at and the film is first 
played by running it in the direction of arrow 2. 
In other words, when the film is first placed in 
the machine, it is mounted on reel f, which is 
thus the initial pay-out reel, and 4 is the initial 
take-up reel on which the film is wound during 
the playing of sound track A. When the end 6 
of sound track A is reached, the film is automation 
cally reversed (by mechanism to be described 
later on) and runs in the direction of arrow 4. 
The beginning of track B is at 65 in Fig. 10 and 
the end at 66 in Fig. 9. When the end of the 
second trackB is reached, the driving connections 
of the film are again reversed and the film is 
again wound of reel 3 onto reel f4 to play the 
third record track C, which begins at 7 in Fig. 9 
and ends at 88 in Fig. 10. The film is now once 
more reversed and is wound off reel 4 onto 
reel 3 during the playing of the last sound 
track D, which begins at 89 in Fig. 10 and ends 
at To in Fig. 9. It will therefore be clear that 
the four record tracks A, B, C and D constitute 
in effect one continuous track which begins at 

and ends at 70. 
The chamber 24 of control box 6 contains an 

electric lamp 7 mounted on a base 72 in line 
with the vertical slot 46 of partition 22. If de 
sired, a shield or reflector 73 may be used with 
lamp 7 to direct the light toward slot 46, which 
is sufficiently tall to encompass the width of the 
film, so that the light may strike any one of the 
record tracks. It is assumed that the lamp f is 
connected to a source of substantially constant 
current or potential, so as to give a uniform light 
of the required intensity. The lamp T will 
usually be connected to the house-lighting sys 
tem. If the latter uses alternating current, a 
suitable rectifier is interposed. In chambers 25, 
26 and 27 of control box is are mounted three 
photo-electric cells T4, TS and 76. Several types 
and makes of photo-electric cells suitable for 
the present purpose are obtainable in the open 
market, and it will therefore not be necessary to 
show or describe any structural details of these 
cells. For the purpose of this description, it is 
sufficient to say that each photo-electric cell has 
an anode and a light-sensitive cathode adapted 
to project a stream of electrons to the anode 
under the action of light. As is well known, the 
intensity of the electron stream depends on the 
quantity of light or degree of illumination that 
reaches the cathode. The photo-electric cells 74, 
75 and 76 are each supported on a base 7 at 
tached to the bottom of the control box 6. On 
either side of the electric lamp T are two mirrors 
T8 and 79 arranged at such an angle as to reflect 
light from lamp 7 to the photo-electric cells 75 
and 76, respectively, as indicated diagrammati 
cally by the dash-dot lines 80 and 8 in Figs. 3 
and 11. The mirrors 78 and 79 are rigidly held 
in frames 82 fixed to the bottom plate of con 
trol box by screws 83, or otherwise. One of the 
screws 83 of each frame 82 may pass through a 
slot 84 curved about the other screw as a center 
to permit adjustment of the frames to the correct 
angle. The light reflected from mirror 78 
reaches the photo-electric cell 75 through aligned 
apertures 85 in partitions 22 and 23, and the light 
reflected by mirror T9 passes through similar 
apertures 86 to the photo-electric cell 76 in 
chamber 27. For convenience I shall refer to the 
aligned slots 85 as a single slot, and the same 
applies to the two slots 86. 
The light that strikes the cathode of the 

3 
photo-electric cell 74 from lamp 7 f is controlled 
not only by the record tracks A-D of film 5, 
but also by the rotary shutter disk 54. It is 
essential that only one record track be exposed 
to the light at one time, and this is accomplished 
by means of radial slits in disk 54, as best shown 
in Fig. 5. Since the film 5 in the present case 
bears four sound tracks, the disk 54 has four slits 
a, b, c and d. These slits are not only spaced 
from each other angularly, but are also displaced 
in a radial direction to correspond to the position 
of the soundtracks on the film. Although only 
a single set of slits a-c is necessary in disk 54, I 
prefer to have more than one set in order to 

... diminish the angle through which the disk must 
be moved to bring successive slits into operative 
position in relation to the film. The disk shown 
in the drawings has three sets of slits a-d. We 
may assume in Fig. 5 that the imaginary vertical 
line 87 represents the operative position of the 
slits in the shutter disk 54, which is here shown 
with slit a in Operative position to permit the pas 
sage of light through sound track A. The verti 
cal length of the shutter sits is such as to permit 
a thin band of light to strike the sound track 
transversely across its entire width. 
The different operative positions of shutter disk 

54 are diagrammatically illustrated in Fig. 4. 
When the disk is in position 54a, slit a is in line 
with sound track A of the film. In position 54b 
of the disk, slit b is in line with sound track B, 
and when the disk is in position 54c, slit c perms 
the passage of light through sound track C. In 
the final position 54d of the shutter disk, slit d 
is in line with the last sound track D of the film. 
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The lining 56 of disk 54 is cut away at 98 opposite 
each slit, so as not to obstruct the passage of 
light. Since the disk 54 in the present instance 
has twelve sits, it must be moved through an 
angle of thirty degrees to bring the next slit into 
operative position. The movement of the shutter 
disk from one slit to the next is automatically 
accomplished when the end of a record track is 
reached. I shall now proceed to describe the 
shutter-actuating mechanism. 
The shaft 52 which carries shutter disk 54 has 

a ratchet wheel 89 fixed thereon, and this ratchet 
wheel is operated by a pawl 90 pivoted on a pin 
or screw 9 projecting from a disk 92. The latter 
is disconnected from shaft 52 and is normally 
held against a fixed stop 93 by a contracting coil 
spring 94. One end of this spring is connected 
to a lug 95 projecting upward from the bottom 
plate 47 of box fB, and the other end of the spring 
is attached to a projection 96 on disk 92. The 
various parts mounted on shaft 52 extend into 
chamber 24 through an opening 9. The shaft 
52 also carries a locking wheel 98 provided with 
peripheral notches 99 arranged to be engaged 
by a latch member 100. A spring arm of . at 
tached to a fixed bar or bracket 02 normally 
presses the pointed end of latch member f00 into 
one of the notches 99 of locking wheel 98. The 
supporting part iO2 may be a cross-bar or strip 
attached to the sides 49 and 50 of frame 48, as 
shown in Fig. 2. The number and spacing of the 
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locking notches 99 correspond to the arrangement. 
of slits a-d in shutter disk 54. Since the disk 
in the present case has twelve slits arranged equi 
distantly apart, there are twelve notches 99 
spaced evenly around the edge of wheel 98. 
When the latch member 00 engages one of the 
notches 99, the shutter disk 54 is locked in such 
position that one of the sits a-d is in operative 
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relation to the corresponding sound track of the film. 
Next to the locking wheel 98 on shaft 52 is an 

insulating disk O3 which always turns with the 
shaft. The disk O3 has three contact pieces fo4 
evenly spaced, so that their angular positions 
correspond to the three slits d of shutter 54. The 
disk O3 may be molded of bakelite or other Com 
position material, and the contact pieces 04 
may be strips of brass embedded in the material 
during the molding operation. Two insulated 
switch arms 05 and O6 are mounted on CrOSS 
bar f02, which may be of insulating material. 
The switch arms fo5-06 may be a pair of Spring 
blades pressing against the periphery of the in 
sulating disk 03. Whenever the switch arms 
fo5-06 engage one of the contact pieces 04 of 
disk O3, they are electrically connected to con 
trol a circuit for stopping the film, as will pres 
ently be explained in detail. The arrangement of 
switch arms 05-06 is such that they engage 
one of the contact pieces 04 whenever a slit d 
of the shutter disk 54 is in the position of line 
87 (see Fig. 5) to control the last sound track D 
of film 5. 
An arm 08 is pivoted on a rod 09 supported 

between the side walls 49 and 50 of bracket 48. 
A vertical link O is pivoted to the free end of 
arm O8, and this link has a slot 2 at its upper 
end to receive a pin 3 projecting laterally from 
disk 92. A contracting coil spring 4 normally 
holds the lower end of slot 2 against pin 3. 
One end of spring 4 is attached to a lug 5 pro 
jecting from the bottom plate 4 of box 6, and 
the lower end of the spring is fastened to a pin 

Since the disk 92 is normally 
held against the fixed stop 93 by spring 94, the 
pin 3 constitutes a stop for the normal raised 
position of the pivoted arm fo8. A solenoid core 
ff, pivotally supported from a pin 18 on arm 
08, extends into a hollow coil 9. A lateral pin 
20 on the free end of arm 08 supports a dog 
2, which is normally held against a stop 22 
on arm 08 by a light coil spring 23, which is 
attached at one end to the arm and at the other 
end to the dog by pins or screws 24 and 25. 
The free end of dog 2 normally engages the tip 
of a bevelled extension 26 on latch member f00, 
as shown in Figs. 6 and 8. The cross-pin 20 
on the free end of arm 08 may also be used as a 
pivot for link O. 
When the solenoid coil 9 is energized, the 

arm fo8 is pulled down through a fixed angle. 
The first thing that happens when the arm 08 
begins to move down is the unlocking of shaft 52 
(and all parts mounted thereon), by the dog 2. 
forcing the latch member 100 out of engagement 
with the notched wheel 98. This unlocking takes 
place before the upper end of slot ff2 in link ff0 
strikes the pin if 3 of disk 92. In other words, 
the slot 2 permits the unlocking of shaft 52 be 
fore the arm fo8 becomes coupled to the pawl 
disk 92, which is loose on the shaft. When the 
upper end of slot 2 strikes the pin f3, the 
continued downward movement of arm fo8 under 
the action of coil 9 rotates the disk 92 and 

75 

causes the pawl 90 to operate the ratchet wheel 
89 fixed to shaft 52. The pivotal mounting of 
link flo allows the same to accommodate itself to 
the circular path of pin 3 during the rotation 
of disk 92. As I said before, the arm 08 is actu 
ated by coil 9 through a predetermined angle, 
which is so calculated that the shutter disk 54 
is rotated through an angle equal to the distance 
between a pair of slits. In other words, every 

2,069,681 
time the coil 9 is energized, the shutter disk 54 
is given a kick that brings the next slit into line 
with its associated record track on the film. 

Before the solenoid arm fo8 reaches the end 
of its downward movement, the pivoted dog 2. 
snaps out of engagement with the bevelled ex 
tension 26 of latch member 100, so that the 
latter is instantly thrown back against the pe 
riphery of wheel 98 by spring arm of. When 
that occurs, the latch member 100 strikes the 
wheel 98 at some point between two notches, 
so that the rotation of the wheel by the contin 
ued downward movement of arm 08 is not pre 
vented. The frictional engagement between the 
periphery of wheel 98 and the tip of latch mem 
ber 100 is not sufficient to interfere with the ro 
tation of shutter shaft 52 by arm 08. When 
this arm reaches the limit of its downward move 
ment, the next notch 99 of wheel 98 regis 
ters with latch member 100, whereupon the lat 
ter automatically snaps into locking engagement 
and holds the shutter disk 54 in correct position. 
After the shutter disk. has thus been moved to 
its new position, coil line 9 is de-energized and 
the tensioned coil spring 4 pulls the arm 08 
back to normal raised position. During the re 
turn movement of arm 08, the free end of dog 
f2 rides under the tip of latch extension 26. 
Just before the arm 08 reaches the end of its 
return movement, the dog 2 moves over the end 
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of extension 26, whereupon the spring 23 pulls 
the dog back to normal position against the 
stop 22. Since the wheel 98 is locked before 
the arm 08 begins its return movement, the 
ratchet wheel 89 remains fixed while the pawl 
90 slides over the teeth during the return of 
disk 92. All the parts are now ready to repeat 
the Operation above described when the coil 9 
is again energized. 

I shall now describe the driving connections 
for the film and the means by which those con 
nections are automatically reversed at the end 
of each Sound track. The film-driving sprock 
ets 35 and 36 are fixed on a pair of rotary shafts 
f2 and 28 which extend vertically below the 
top board 2 of the cabinet, as shown in Fig. 11. 
The lower end of sprocket shaft 2 is supported 

in a bracket f29 carried by a horizontal parti 
tion 30 in the cabinet. A bracket 3, also fixed 
On partition f30, has two vertically aligned bear 
ings 32 and f33 for supporting the sprocket 
shaft 28. The upper portions of sprocket shafts 
27 and 28 pass through bearings in (or support 
ed by) the top board 2. Two bevel gears 34 
and 35 are loosely mounted on shaft 28 and 
mesh with a bevel gear 36 fixed on a shaft 37, 
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One end of which is supported in bracket 3 and 
the other end in a bracket 38. A small electric 
motor 39, supported on partition 30, has a 
driving shaft 40 which carries a worm 4 per 
manently in mesh with a worm gear 42 fixed 
on the countershaft 37. 
A clutch ring 43 is keyed on sprocket shaft 

28, so as to be slidable into engagement with the 
teeth of either bevel gear 34 and 35. An annu 
lar groove on clutch ring 43 receives the forked 
end of an operating lever 44, according to the 
usual practice. The lever 44 is pivoted at 45 
on a suitable Support (not shown), and the free 
end 46 of the lever is in the form of (or other 
Wise carries) an armature arranged to operate 
between a pair of electromagnetic coils 47 and 
48. A contracting coil spring 49 is connected 

at One end to a fixed point 50, and at the other 
end to a point 5 on lever 44. The arrange 
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ment of spring 49 is such that it holds the clutch 
lever 44 in either of its actuated positions. 
When coil 47 is energized, the clutch ring 48 
is moved into operative engagement with bevel 
gear 34 to rotate the sprocket shafts 27 and 
28 in a direction to unwind the film from reel 
3 onto reel 4. This may be called the forward 
movement of the film, as indicated by the arrow 
at the top if Fig. 11. When the opposite coil 8 
is energized, the lever 44 is rocked the other 
way to throw the clutch ring 48 into engage 
ment with bevel gear 35, whereby the rotation 
of the film is reversed, so that it is unwound 
from reel f4 onto reel 3. The transmission 
connections between the motor shaft 40 and 
the sprocket shafts f27-28 are made to run as 
silently as possible. 
The film reels 3 and f4 are mounted on a pair 

of stud-shafts 52 and 53, which may be jour 
nalled in the top board f2, or otherwise suitably 
supported. A pivoted weight 54 at the upper 
end of each reel shaft permits the easy insertion 
and removal of the reels, and at the same time 
holds them against vertical displacement dur 
ing the operation of the machine. A grooved 
pulley 55 is mounted on the lower end of reel 
shaft 52, and a similar pulley 56 is carried by 
the lower end of reel shaft 53. The sprocket 
shafts 27 and 28 are provided with grooved 
pulleys 57 and 58, respectively. The aligned 
pulleys 55 and 57 are connected by a driving 
band or belt 59, and a similar belt 60 connects 
the pulleys 56 and 58. The driving belts 59 
and f 60 are preferably of elastic material, like 
rubber, finely wound coil springs, rubberized 
fabric, and other material suitable for the pur 
pose. The tension of belts 59 and fSO is such 
that they permit slipping of the pulleys to allow 
the reels 3 and 4 to accommodate themselves 
to variable Speeds during the Winding and un 
winding operations. A belt or chain 6 con 
nects the sprocket shafts 27 and 28 for simul 
taneous operation at the same speed. 
The gear reduction between the motor shaft 
40 and the sprocket shafts 27-28 is such that 
the film is moved at the proper linear speed 
through the photo-electric control box 6. The 
speed of the film during the reproduction should 
be substantially the same as the Speed used in 
the recording operation... It is understood that 
the speed of the film across its optical field should 
be uniform, and it is therefore necessary that 
the motor 39 operate at constant speed. The 
rate at which the film is paid out from one reel 
and wound onto the other will vary continuously 
during the movement of the rees, but the recti 
linear speed of the film through the control box 
is constant. For this reason it is necessary to 
have a certain amount of play in the film be 
tween each reel and the adjacent Sprocket wheel. 
This is usually accomplished by a so-called loop 
ing of the film, as may be found in every motion 
picture camera and projector. I have not deemed 
it necessary to show the looping of the film, be 
cause it is a detail well understood and its omis 
sion simplifies the drawings. 

If we assume the reel 3 to be the initial pay 
out reel, the other reel 4 becomes the driving reel 
during the playing of sound tracks A and C, and 
is positively actuated through belt 60 to pull 
the film off reel 3. During this forward drive 
of the film, the belt connection 59 between shafts 
2 and 52 allows the rotation of reel 3 at 

varying speeds for the unwinding of the film, 
while the sprocket shaft 127 rotates at constant 

5 

speed. When the film is wound off reel 4 onto 
reel is during the playing of soundtracks B and 
D, it is reel 8 that is positively driven, and reel . 
4 allows the film to be pulled off as required. 

I may incorporate into the machine a suitable 
arrangement for automatically tightening the 
belt 60 when reel 4 takes up the film during the 
playing of sound tracks A and C, and tightening 
the other belt f69 when reel 8 takes up the film 
for sound tracks B and D. An automatic belt 
tightening device suitable for that purpose is 
disclosed in my copending application Serial 
Number 351240. 
Referring to Figs. 11, 13, 14 and 15, there is a 

hand lever 62 projecting through a slot 63 in 
top board 2. This lever or finger piece is pivoted 
on a pin 64 carried by a bracket or block 65, 
which may conveniently be attached to the un 
derside of the top board. The lever 62 carries a 
Spring-pressed ball or button 66 adapted to snap 
into recesses 6 and 68 in bracket B5 for fric 
tionally holding the lever in either of two actu 
ated positions. When the lever 62 is vertical, 
as shown in dotted lines in Fig. 13 and in full 
lines in Fig. 15, the button is is held pressed in 
recess 67. When the lever 62 is in the “stop' 
position 162a (see Figs. 13 and 15), the button 
66 is forced into recess 68. The lower extension 
69 of finger piece, 62 is arranged to actuate a 
pair of spring arms 70 and T. The spring 
arm 0 is mounted at its lower end on a suitable 
Support 72 and is provided near its upper end 
with a bevelled catch 73. An arm or lever 74 
pivoted at 75 carries an armature 76 in op 
erative relation to electromagnet 77, or the arm 
itself may be magnetic. A contracting coil spring 
78 normally holds the arm 74 against a fixed 

stop 9. One end of spring 78 is connected to 
arm 4 and the other end may conveniently be 
attached to the bracket 65. When the arm 74 
is in normal raised position against stop 79, the 
free, end of the arm is above the bevelled catch 

3. When the coil 77 is energized, the arm 74 
is pulled down into the position indicated at T4', 
and catch 3 locks the arm in that position. 
When the hand lever or finger piece 62 is moved 
into the 'start' position indicated by dotted 
lines (2b, the extension 69 moves the locking 
Spring to into position f70', whereby the solenoid 
lever 74 is released and quickly pulled back to 
normal position by spring 78. 

Still referring to Fig. 15, the spring arm 
is normally in contact with an adjacent spring 
arm 80. These two arms are mounted on an 
insulating Support 8 and constitute a normally 
closed Switch in the circuit of the electric motor 
39, as I shall presently explain. The solenoid 
lever 74 is operatively connected to switch arm 
80 through an insulating piece 82, which is 

attached to both of those parts. As long as the 
member 4 is held in raised position by spring 
78, the connecting piece 82 holds the switch 
arm 80 pressed against the associated arm 7 
to close the motor circuit. When the coil TT is 
energized and pulls down the arm 74, the con 
nected switch member 80 is pulled down away 
from switch member 7, so that the motor cir 
cuit is broken. The open position of switch mem 
ber 80 is indicated by the dotted lines 80. 
It will thus be seen that, as long as the solenoid 
arm 4 is held locked in position 74 by catch 

3, the motor circuit remains open. When the 
finger piece 62 is moved to "start' position 62b, 
the arm 4 is released and the motor switch 
T-80 is automatically closed. By moving the 
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6 
finger piece 62 to “stop' position 162a, the ex 
tension 69 engages the free end of Spring arm 
T and raises the latter into position 7 to 

open the motor circuit. It should be noted that 
the finger piece 62 is locked in "stop' position 
62a, so that the motor circuit remains. Open 

until the finger piece is moved to normal vertical 
position. However, when the finger piece 62 is 
moved to "start' position 62b for closing the 
motor circuit, the spring arm O moves the finger 
piece to normal vertical position as Soon as it is 
released. In other words, when a person wants 
to start the machine, he simply moves the finger 
piece 62 to position 62b and then lets go. 

I now come to the circuit connections in Fig.11. 
One side of the motor is connected to a supply 
main 83 attached to a plug 84, which is intended 
to be inserted in an ordinary house-lighting 
Socket. The other side of the motor is connected 
by conductor 85 to switch arm 7. The adja 
cent switch arm 80 is connected by a conductor 
86 to the other service main 87. The rectangu 

lar outline 88 indicates diagrammatically any 
suitable form of electric amplifying apparatus to 
which current is supplied through conductors 89 
connected to the house-lighting circuit. The 
anode 74a and cathode 74c of the photo-electric 
cell 4 are connected by conductors 90 to the 
amplifying apparatus 88, which utilizes the cur 
rent fluctuations in circuit f 90 to operate or con 
trol a loudspeaker 9. At the present time, the 
most popular loudspeaker is the So-called moving 
coil type, which utilizes a Small cone diaphragm, 
but any approved form of loudspeaker may be 
used. The amplifying apparatus 88 may be 
similar to the well known radio circuits employ 
ing detector tubes and amplifying tubes. In this 
case, the current fluctuations in circuit 90 of cell 
4 produced by light variations on cathode 74c 

constitute the input for the amplifying apparatus 
88. These input current variations are suff 

ciently amplified to operate the loudspeaker 9 
With the requisite degree of power and fideity of 
tone. A main on-and-off switch 92 may be em 
ployed to cut off not only the film-driving motor 
39, but also the amplifier 88, so that all circuits 
are opened and no waste of current is possible. 
The switch f 92 may conveniently be mounted on 
the top board 2 of the cabinet, or it may be 
located at a distance from the cabinet, as in a 
Small box that may be placed anywhere. It is 
understood that the switch f 92 is closed to permit 
operation of the machine through the auxiliary 
start-and-stop switch lever 62. - 
One end of the shutter-operating coil 9 is 

connected by conductor 93 to the cathode 75c of 
the photo-electric cell 75, and the anode 75a of 
this cell is connected to the positive side of a 
battery 94 or other source of constant current. 
The other side of the battery 94 is connected by 
a conductor 95 to one end of coil. 48. The 
clutch-operating coils 47 and f48 are joined at 
one end by conductor 96 which is connected by 
conductor 97 to the other end of coil 9. It is 
thus seen that coil 9 is connected in series with 
either of the clutch coils. A conductor 98 con 
nects one side of clutch coil f47 with the nega 
tive terminal of a battery 99 or other source of 
constant current. One side of coil 7 is con 
nected to switch arm 05 by conductor 200, and 
the other side of that coil leads to conductor 98 
through connection. 20. A conductor 202 con 
nects the cathode 76c of photo-electric cell 76 to 
conductor 93, which leads to the shutter-oper 
ating coil 9. A wire 203 connects the switch 

2,069,631 
arm 06 to conductor 202. The anode 76a of 
cell 76 is connected to the positive side of battery 
99. In actual practice, the photo-electric cells 
75 and 76 are preferably connected to the house 
lighting system (through a rectifier if necessary), 5 
and I have shown the batteries 94 and 99 to 
simplify the circuit connections in Fig. 11. 
We shall assume that the film is running off 

reel 3 onto reel f4 (that is, from left to right 
in the top portion of Fig. 11), for the playing of 10 
the first sound track A. This means that the 
shutter disk 54 is in the position shown in Fig. 5, 
with slit a in operative position. The sprocket 
shafts 27-28 and the reel shafts 52-53 are 
driven by the electric motor. 39 through gear 15 
connections f36-34. To prevent possible con 
fusion, I want to explain at this point that the 
control box f6 is shown diagrammatically at the 
bottom of Fig. 11 as if we were looking down into 
the box from a position behind the cabinet. 20 
Therefore, while the forward run of the film is 
from left to right in a front view, this direction 
becomes right to left in a view from the rear. 
This accounts for the two 'Forward' arrows at 
the top and bottom of Fig. 11 pointing in oppo 
site directions. As the Sound track A moves past 
the aligned light apertures 45 and 46, the degree 
or intensity of the light that strikes cathode 74c 
of photo-electric cell 74 from lamp 7 varies in 
accordance with the characteristic markings of 
the sound track. At the present time there are 
two ways of recording sound on a photographic 
film: either by varying the intensity of light 
across a band of uniform width, or by exposing 
a band to uniform light but varying its width. 
The sound tracks shown diagrammatically in 
the drawings are intended to represent any practi 
cal method of recording Sound or other vibrations 
on a photographic film. The variations of light 
on cathode 4c as controlled by the Sound track 
produce electric impulses which are amplified in 
apparatus 88 for operating the loudspeaker 9. 

Let us now see what happens when the end of 
sound track A is reached. Referring to Figs 9 
and 10, it will be seen that the film is provided 
near its ends with apertures or windows 204 and 
205, which are located in an opaque band or sec 
tion 206 of the film. The apertures 204 and 205 
may be holes punched in the film, Or they may 
simply be transparent spots in the opaque band 50 
206, which runs between the middle sound tracks 
B and C. If the entire area of the film outside 
the Sound tracks is made opaque, no separate 
band 206 is necessary. When the end 63 of 
sound track A is reached in its operative field, 55 
the window 205 is in line with aperture 85 in the 

40 

45 

control box, so that light rays from lamp f strike 
the cathode 75c of photo-electric cell 5. This 
closes the circuit through coils 9 and 48 as 
follows: starting at the plus side of battery f94, 60 
across the electronic conducting Space i5-75c of 
cell 75, conductor 93, coil 9, conductor f37, 
coil 48, and through conductor 95 back to the 
battery. . Coil 9 on being energized, operates 
the shaft 52 and moves the shutter disk 54 to 65 
bring slit B into operative position for Sound 
track B, which begins at 65 (see Fig. 10.) The 
operating connections between coil 9 and shaft 
52 have already been explained, so need not be 
repeated. The movement of shutter disk 54 is 70 
accompanied by a like movement of contact disk 
03, which is fixed on shaft 52. Disk 03 is 
moved through an angle indicated by the division 
marks in Fig. 11, each movement in the present . 
instance being one-twelfth of a revolution. I 
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might explain here that the arrow associated 
with the shutter disk 54, in Fig. 5 points in the 
opposite direction to the arrow of contact disk 
3 in Fig. 11. Those two disks always rotate 

in the same direction, but we are looking at the 
shutter disk in Fig. 5 from the front of the cab 
inet, while in Fig. 11 the contact disk 03 and 
locking wheel 98 are viewed from the opposite 
direction. 
When the coil 48 is energized at the end of 

sound track A, it throws the clutch ring 43 
against the bevel gear 35 to reverse the rotation. 
of sprocket shafts 27-28 and reel shafts 
152-53. The film now runs in the direction of 
arrow 64 (see Fig. 10) for the playing of the sec 
ond sound track B, and is wound off reel 4 onto 
reel 3. When the end of Sound trackB is reached 
the window 204 in film 5 is in line with aper 
ture 86 in the control box and light from lamp 
Strikes the cathode 6c of photo-electric cell 76. 
This closes the circuit of battery 199 through coils 
9 and 47 as follows: starting at the positive 

side of battery 199, across the electronic conduct 
ing path 76a-76c of cell 76, conductors 202 and 
f 93, coil 19, conductor 97, coil 147, and through 
conductor 98 back to the battery. Coil 9 
again gives the shutter disk 54 a kick forward to 
bring slit c into line with the third Sound track 
C, which begins at 67 (see Fig. 9). At the same 
time, the contact disk 03 is moved through an 
other one-twelfth of a revolution. When the coil 
47 is energized, it shifts the clutch ring 43 back 

into engagement with bevel gear 34, so that now 
the film is wound off reel 3 onto reel 4 for the 
playing of the third sound track C. 
When the end 68 of sound track C is reached, 

the window 205 of the film registers with aper 
ture 85 in control box 6 and the photo-electric 
cell 75 is activated by light rays from lamp 7 to 
close the circuit of battery 94 through the shut 
ter-actuating coil 9 and the clutch-operating 
coil 48. As these circuits were traced in con 
nection with Sound track A, it will not be neces 
sary to repeat them here. The third kick re 
ceived by the shutter disk 54 brings slit d in line 
with the last record track D. When slit D moves 
into operative position, the switch arms 05-06 
engage one of the contact pieces 4 of disk 03. 
This, however, does not close the circuit of bat 
tery 99 through coil 77, because the photo 
electric cell 76 is inactive until the end of track ID 
is reached. During the playing of the fourth 
record track D, the film is wound off reel f4 
onto reel 3, which is the initial pay-out reel. 
When the end 70 of sound track D is reached, the 
window 204 of the film is in line with aperture 86 
in control box 6 and light from lamp 7 strikes. 
the cathode 76c of cell 76. The circuit of battery 
99 is now closed again through coils 9 and f47, 
as previously explained. This fourth kick of the 
shutter disk 54 brings slit a of the next set of slits 
into line for playing the first record track A of the 
next film. The energizing of coil 147 moves the 
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clutch ring 43 into engagement with bevel gear 
34. Consequently, when the next film is insert 
ed in the machine, the driving connections are 
in condition to wind the film off reel 3 onto reel 
4, so that no adjustments are necessary by the 

Operator. 
At the end of the last sound track D, the Cir 

cuit of battery. 99 is closed through coil 7, be 
cause the switch members 05 and 06 are con 
nected by one of the contact pieces 04. The en 
ergized coil f opens the motor switch T-80, 
as already described in detail in connection 

with Fig. 15. The film is thus automatically 
stopped when the end of the last sound track is 
reached. The motor switch 7 - 80 remains 
open because the arm 74 is locked in down po 
sition by the latch member 70. To start the 
motor again, it is only necessary to move the 
finger piece f2 into position 62b, as previously 
explained. The short strip of film that may re 
main between the reels 3 and 4 after the last 
sound track has been played, is readily wound 
by hand onto reel i3 before the latter is removed 
from the machine. A shelf 207 in the cabinet 
may be used for holding a supply of additional 
reels 208. 

In Fig. 16. I use two separate buttons 209 and 
20 for starting and stopping the motor by 
means of switch T-80. Those parts of Fig. 
16 that correspond to similar parts in Fig. 15 
are indicated by like reference numerals, so that 
a portion of the description of Fig. 15 is also 
applicable to Fig. 16. The latch member 70 
has a bevelled extension 2 fl arranged in the 
path of the bevelled lower end 22 of the 'start' 
button 209. The arm or lever 74 is directly 
below the "stop' button. 20, which may also 
form a stop for the upward movement of the 
arm by spring 78. Coil springs 23 normally 
hold the push buttons 209 and 20 in upper 
position. When the "start' button 209 is push 
ed down, latch member 70 is moved into re 
leasing position 70'. If the solenoid arm T4 
was held in down position by member 70, it 
will now be released and moved up to normal 
position under the action of spring 78, so that 
the motor switch T-80 is closed, as explained 
in connection with Fig. 15. When the "stop' 
button 2 O is depressed, the arm 74 is forced 
down into the position shown in full lines in 
Fig. 16 to open the motor switch T-80, so 
that the machine stops playing. The arm 74 
is held locked in down position by the latch 
member 70, whereby the motor circuit remains 
open until the “start' button 209 is depressed. 
The downward movement of buttons 209 and 
2O is limited by the annular shoulders 24 in 
top board 2 and the collars 25 on the buttons. 
In some respects the double button arrangement 
of Fig. 16 for starting and stopping the machine 
is preferable to the single finger piece 62 of 
Fig. 15. It will be observed that the buttons 
may be released immediately after being fully 
depressed. 

In the modification of Fig. 17, the motor Switch 
T-80 is controlled electrically by a pair of 
push buttons 2 6 and 27, which may be 
mounted at any convenient point on the cabinet, 
usually on the top board. The "start' button 
26 is mounted on a spring arm 28 adapted to 
engage a stationary contact member 29 for 
closing the circuit of battery 220 through a 
solenoid 22. A conductor, 222 connects one 
side of battery 220 with switch contact 28, and 
a conductor 223 leads from one side of coil 22 
to the movable switch arm. 28. The other side 
of coil 22 is connected at 224 to the battery lead 
225. The “stop' button 27 is mounted on a 
spring arm 226 which is connected by a con 
ductor 227 to one side of coll ITT. The other 
side of this coil goes to the battery lead 225. 
A conductor 228 connects one side of battery 
220 with a stationary contact 229 associated 
with switch arm 226. The free end of arm 
74 engages a reversely bevelled catch 230 of a 

spring arm 23. The catch 230 is so shaped 
that it holds the arm 74 frictionally in either 
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position and yet permits the same to move into 
the other position. In other words, the catch 
230 releasably holds the arm 74 in raised posi 
tion to keep the motor switch T-80 closed, 
or in lowered position 74 to keep the motor 
Switch open. 

Still referring to Fig. 17, when the “start' but 
ton 26 is pushed down, the circuit of battery 
220 is closed through coil 22 which pulls the 
arm 74 up to close the motor switch T-80. 
This switch remains closed until the 'stop' but 
ton 27 is pushed down to energize coil 77, 
which pulls the arm 74 down to break the 
motor switch 7-80. The 'start' and 'stop' 
buttons 26 and 27 need only be held down 
for an instant to start the machine and stop it 
whenever desired. The manual control of the 
motor Switch by means of the buttons 26 and 
27 is independent of the automatic stopping 
of the motor when the end of the last Sound 
track is reached. The purpose of the finger 
piece 62 in Fig. 15 and the "start" and "stop" 
buttons in Figs. 16 and 17 is to enable a person 
to stop the machine at any time and to start 
it again when desired. In actual practice, coil 
22 will be connected to the house-lighting Sys 
ten when plug 84 (see Fig. 11) is inserted. The 
battery 220 is shown merely to simplify the 
circuit connections in the drawings. 
Although I have shown a single lamp 7 for 

controlling the operation of cells 74, 75 and 76, 
it is evident that a separate lamp may be used 
for each cell, thus dispensing with the mirrors 
78 and 79. Referring to Fig. 3, the path of light 
rays has been diagrammatically indicated with 
out taking into account the use of lenses Or 
dinarily employed in concentrating the light and 
directing it properly against the light-sensitive 
electrode of each cell. Since the use of Such 
lenses in optical recording and reproducing sys 
tems is well understood, I have Omitted them 
to simplify the drawings and Specification. In 
stead of supporting the film reels 3 and 4 on 
the top board of the cabinet, I may mount them 
on a vertical panel behind the doors , with a 
corresponding re-arrangement of the control box 
and driving connections. I think, however, that 
the reels are manipulated most easily by mount 
ing them on the top board, as shown in Fig. 1. 
The shutter 54 may be in the form of an endless 
band having the proper slits and intermittently 
movable in the direction of its length, but I 
prefer a rotary disk because it is easier to mount 
and simpler to operate. This disk may also be 
used with a film having only two sound tracks. 
The photo-electric control of the motor connec 
tions and shutter 54 by the film itself has a 
decided practical advantage, because no mov 
able parts or switch-operating members are in 
mechanical contact with the film. This elimi 
nates wear on the film and injury to its Sensitized 
Surface. 

It will be clear from the foregoing description 
that I have provided a phonograph in which a 
film with a multiple sound track is played con 
tinuously from the beginning of the first track to 
the end of the last track without attention by the 
operator. The interruptions between the ending 
of one track and the starting of the next are 
so short as to be barely perceptible, so that the 
playing is practically continuous. If a musical 
composition is recorded, the intervals of jumping 
from one track to the next may be. pauses in 
the music, so that even these brief interruptions 
would not be noticed. Of course, it is not neces 

2,069,681 
sary that all the tracks shall relate to the same 
subject matter. For example, track. A may be an 
orchestral number, track B a speech, track C. a. 
song, and so forth. The number of tracks re 
corded on a film obviously depends on the avail 
able width of film and on the individual width 
of the tracks. It is doubtless possible to make a 
Sound film. With six or eight record tracks and of 
such length as to play continuously for several 
hours without attention by anybody. Such long 
playing films may bear the complete score of 
musical compositions of great length, which here 
tofore had to be abbreviated on phonograph rec 
ords. It is also feasible to record complete op 
eras, plays and books On films in accordance with 
my invention. While I prefer an even number 
of record tracks on a film, an odd number (like 
3, 5, etc.) may be used; but an even number of 
tracks brings the film back to initial position at 
the conclusion of the run. If a person happens 
to be out of the room when the end of the last 
Sound track is reached, the film is automatically 
stopped and the motor circuit remains open until 
somebody moves the switch to starting position. 
Although the apparatus shown in the drawings 
has been described for the reproduction of sound 
from the film, I want it understood that the same 
Or similar apparatus can be employed for record 
ing on the film. 
My invention is by no means limited to house 

hold phonographs, and I may say it finds particu 
lar usefulness in the field of talking movies. 
Two methods of sound accompaniment for mo 
tion pictures are employed at the present time: ; 
in the phonographic method, the sound is repro 
duced from a wax record operated in synchronism 
with the picture; in the optical method, the pic 
ture film carries a sound track along one edge. 
The maximum playing time of a large-sized wax 
record is about twelve minutes, which is usually 
less than the running time of a standard-length 
picture reel. Hence, the necessity of changing 
from one record to another while the picture is 
on. This requires either a special attendant or 
automatic Switching mechanism of great cost. 
Recording the Sound alongside of the picture on 
the same film is objectionable for several rea 
Sons, principally because the sound track usually 
requires different treatment during exposure, de 
veloping and printing of the film than the pic 
ture itself. Now, the multiple-track film of my 
invention can carry the sound accompaniment 
for several reels of pictures. To illustrate: a 
standard motion picture film has a length of about 
900-1000 feet, and the regulation number of reels 
is five for a feature picture. 
ally run for one hour and a quarter. A single 
1000-foot film with six record tracks has an acous 
tic capacity for a talking movie of five or six 
reels, and it is possible to go beyond that. 
Although I have shown and described a spe 

cific machine, I want it understood that my in 
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vention is not limited to the details set forth. 
It is to be expected that changes and modifica 
tions will occur to others in the construction of 
machines in accordance with my invention, be 
cause the basic features of this invention are 
Susceptible of mechanical embodiment in other 
ways than herein set forth by way of illustration. 
In a less efficient form of my invention, certain 
features may be used without others. As far as 
I know, I am the first to provide a recording or 
reproducing machine in which a photographic 
film has more than two sound tracks running in 
alternately opposite directions, in combination 
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with means winereby the sound tracks are auto 
matically recorded or played as a substantially 
continuous track, and I claim this idea in a fun 
damental way. 
I claim as my invention: 
1. In optical apparatus utilizing a film which 

has a plurality of record tracks, a rotary mem 
ber having a plurality of light apertures movable 
in an endleSS path, means whereby only one track 
can be exposed to said apertures at a time, each 
aperture being arranged in Operative relation to 
one of Said tracks, means for positively locking 
said member in each Operative position, an elec 
tromagnetic device for operating said member, 
and connections whereby Said device when ener 
gized actuates said locking means to releasing po 
sition before operating said member. 

2. In acoustic apparatus, the combination of 
a film having a plurality of reversely arranged 
sound tracks, a source of light and a photo 
electric element arranged on Opposite sides of 
said film in operative relation thereto, mechanism 
for driving said film forwardly and reversely, a 
movable shutter for exposing only one track at a 
time to light rays from said source, and photo 
electric means optically controlled by the film for 
operating said shutter, said photo-electric means 
including a light-sensitive cell and a beam of 
light sent thereto through the film in a direction 
substantially at right angles to the face of the 
film. 3. In optical apparatus utilizing a film with a 
photographic record thereon, the combination of 
means for supporting a length of Said film for 
operative movement in an optical field, mecha 
nism for driving said film, a photo-electric cell, 
means for sending a beam of light to said cell in 
a direction substantially at right angles to the 
plane of movement of the film in the optical 
field, said cell and film being so arranged that 
the film moves flatwise across the path of Said 
light beam, means on the film adapted to act 
upon said light beam when a point on the moving 
film reaches a predetermined position to affect 
the condition of said cell, and an electric circuit 
controlled by the affected cell for automatically 
stopping said driving mechanism, which re 
mains inoperative so that the film is held 
stationary. 

4. In optical apparatus utilizing a film with a 
photographic record thereon, the combination of 
a pair of reels for supporting a length of Said 
film for operative movement in an optical field, 
reversible mechanism for driving said film in 
opposite directions for unwinding and rewinding, 
a photo-electric cell, means for sending a beam of 
light to said cell in a direction substantially at 
right angles to the plane of movement of Said 
film in the optical field, said cell and film being So 
arranged that the film moves flatwise across the 
path of said light beam, means on the film 
adapted to act upon said light beam when a point 
on the unwinding film reaches a predetermined 
position to affect the condition of said cell, and 
electric means controlled by the affected cell for 
automatically reversing said driving mechanism 
to rewind the film on its original reel. 

5. In optical apparatus utilizing a film with a 
photographic record thereon, the combination of 
a pair of reels for supporting a length of said 
film for operative movement in an optical field, 
reversible mechanism for driving said film in 
opposite directions for unwinding and rewinding, 
a pair of photo-electric cells, means for sending 
a separate beam of light to each cell in a direc 
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tion substantially at right angles to the plane of 
movement of said film in the Optical field, the two 
cells and the film being so arranged that the film 
moves flatwise across the path of each light 
beam, means On the film adapted to act upon one 
of said light beams when the film has been un 
wound to affect the condition of one of said cells, 
an electric circuit controlled by the affected cell 
for automatically reversing said driving mecha 
nism to rewind the film, other means on the film 
adapted to act upon the second light beam when 
the film has been rewound to affect the condition 
of the Second cell, and means whereby the second 
Cell when SO affected automatically stops the 
driving mechanism. 

6. In film-controlled optical apparatus of the 
class described, an intermittently rotatable shut 
ter having a series of slits and covered on one side 
with soft material, and means for supporting a 
moving film Substantially in contact with the 
covered side of said shutter. 

7. The combination of a film supported for 
operative movement and having a plurality of 
record tracks, Optical reproducing mechanism as 
sociated with said film, a rotary shutter disk 
having slits for exposing only one track at a time 
to said mechanism, said disk being mounted sub 
stantially in contact with one side of the film, 
the contacting side of said disk being covered with 
Soft material to prevent injury to the film. 

8. In film-controlled optical apparatus of the 
class described, a rotary shutter arranged to oc 
cupy a plurality of operative positions, means for 
positively locking the shutter in each operative 
position, and electromagnetic means for auto 
matically actuating said locking means to releas 
ing position at predetermined intervals. 

9. In film-controlled optical apparatus of the 
class described, a movable shutter arranged to 
Occupy a plurality of operative positions, film 
controlled mechanism for moving said shutter at 
predetermined intervals from one position to the 
next, means for positively locking the shutter in 
each operative position, and means operated by 
said mechanism for releasing said locking means. 

10. In film-controlled optical apparatus of the 
class described, a rotary shutter arranged to oc 
Cupy a plurality of Operative positions, electro 
magnetic mechanism for rotating said shutter at 
predetermined intervals from one position to the 
next, means for positively locking the Shutter in 
each operative position, and means controlled by 
Said mechanism for releasing said locking means. 

11. In apparatus of the class described, a mov 
able shutter having a plurality of light apertures 
SO arranged that Only one aperture at a time is in 
operative position, connections for actuating the 
shutter from one position to the next, means in 
dependent of said connections for automatically 
locking the shutter in actuated position, and 
means controlled by said connections for releas 
ing said locking means before the shutter is 
actuated. 

12. In acoustic apparatus, the combination of 
a film having a plurality of sound tracks, an elec 
tric motor for operating said film, optical repro 
ducing mechanism associated with said film, 
means controlled by the film for successively ex 
posing said tracks one at a time to said mecha 
nism, said means including a movable member 
automatically operated when a new track is 
played, a switch closed by said member when the 
last track is reached, and circuit connections con 
trolled by said switch for automatically deener 
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gizing said motor and stopping the film when 
the last track has been played. 

13. In acoustic apparatus, the combination of 
a film having a plurality of sound tracks, an elecs 
tric motor for operating said film, Optical repro 
ducing mechanism associated with said film, a 
movable shutter for successively exposing said 

4 tracks one at a time to said mechanism, an elec 
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tromagnet energized at predetermined intervals 
-to operate said shutter from One position to the 
next, a movable member operated whenever said 
electromagnet is energized, a switch closed by 
said member when the last track is reached, and 
circuit connections controlled by said switch for 
automatically de-energizing said motor and stop 
ping the film when the last track has been played. 

14. In apparatus of the class described, the 
combination of means for Operatively supporting 
a moving film, an electric motor for driving Said 
film, a switch in the motor circuit, means con 
trolled by the film for opening said switch at a 
predetermined moment, said switch remaining in 
opened condition, and a manually operable mem 
ber for closing said switch at will independently 
Of the frn. 

15. In acoustic apparatus, the combination of 
a record member, reproducing means controlled 
by said member, an electric motor for operating 
said member, a switch in the motor circuit, elec 
tromagnetic means controlled by Said record 
member for automatically opening Said Switch 
to stop the motor when said member is played 
through, and manually operable means for clos 
ing the opened switch to start the motor and 
Operate said record member. 

16. In acoustic apparatus, the combination of 
a record member, reproducing means controlled 
by said member, an electric motor for operating 
said member, a switch in the motor circuit, elec 
tromagnetic means controlled by said record 
member for automatically opening said switch to 
stop the motor when said member is played 
through, and a hand-operable switch for energiz 
ing said electromagnetic means independently of 
said record member to open the motor switch at 
will, said motor switch remaining in either posi 
tion until actuated to the other position. 

17. In acoustic apparatus, the combination of 
a record member, reproducing means controlled 
by said member, an electric motor for operating 
said member, a switch in the motor circuit, elec 
tromagnetic means controlled by said record 
member for automatically opening said switch 
to stop the motor when said member is played 
through, manually operable means for closing 
the opened switch to start the motor and operate 
said record member, and connections whereby 
Said manually operable means is adapted to Open 
the closed switch independently of said electro magnetic means. 

18. In acoustic apparatus, the combination of 
a record member, reproducing means controlled 
by said member, an electric motor for operating 
said member, a switch in the motor circuit, elec 
tromagnetic means controlled by said record 65 
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75 

member for automatically opening said switch to 
stop the motor when said member is played 
through, manually operable means for closing 
the opened switch to start the motor and oper 
ate said record member, a push button for clos 
ing the opened switch, a second push button for 
opening the closed switch, and means whereby 
said switch remains in either position until ac 
tuated to the other position. 

19. In optical apparatus utilizing a film which 
has a plurality of record tracks, a movable shut 

2,069,681 
ter for exposing only one track at a time tu a 
field of light, mechanism controlled by said rec 
ord tracks, means for moving said film past said 
shutter, said means including an electric motor, 
a member movable with said shutter, a normally 
open switch closed by said member when the 
shutter is in position for the last record track, a 
Second normally open switch in series with said 
other switch and adapted to be closed when the 
end of the last track is reached, an electromag 
netic device energized by the closing of both 
of said switches, and means for stopping the mo 
tor when said device is energized. 

20. In acoustic apparatus, the combination of 
means for Operatively supporting a film provided 
with a plurality of sound tracks running in al 
ternately opposite directions, an electric motor 
having connections for operating said film in 
both directions, optical reproducing means as 
sociated with said film, a movable shutter for ex 
posing only one track at a time to said mecha 
nism, means controlled by the film for automat 
ically operating said shutter and reversing said 
driving connections at the end of each sound 
track, a switch in the motor circuit independent 
of said reversing connections, and electromag 
netic means automatically energized when the 
end of the last track is reached to open the motor SWitch. 

21. In acoustic apparatus, the combination f 
means for operatively supporting a film provided 
with a plurality of sound tracks running in alter 
nately opposite directions, reproducing mecha 
nism associated with said film, an electric motor 
for driving said film in opposite directions, means 
for Subjecting Said mechanism to the control of 
only one sound track at a time, film-controlled 
connections for automatically reversing the op 
eration of said motor at the end of each track, a 
Separate Switch independent of said reversing 
connections, means for closing said switch when 
the end of the last track is reached, and an 
electromagnetic device energized by said closed 
Switch to open the motor circuit. 

22. In acoustic apparatus, the combination of a 
record member, reproducing means controlled by 
said member, an electric motor for operating said 
member, a switch in the motor circuit, electro 
magnetic means controlled by said recordinem 
ber for automatically opening said Switch to stop 
the motor when said member is played through, 
a hand-operable switch for energizing said elec 
tromagnetic means independently of said record 
member to open the motor switch at will, said 
motor switch remaining in either position until 
actuated to the other position, other electro 
magnetic means for closing the motor switch to 
start the apparatus, and a second hand-operable 
switch for energizing said last-mentioned electro 
magnetic means, said motor switch remaining in 
either position until actuated to the other posi 
tion. 

23. In film-controlled apparatus, the combina 
tion of a pair of reels for supporting a film for 
movement lengthwise in alternately opposite di 
rections, an electric motor in reversible driving 
relation to said film, means for automatically 
reversing the driving movement of said motor 
when the film is unwound from its Original reel, 
other means for automatically reversing the driv 
ing movement of said motor when the film is 
rewound on its original reel, each of said revers 
ing means including an electromagnetic device 
and a photoelectric cell for controlling said de 
vice, means whereby one of said cells is con 
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trolled when the film moves in one direction, and 
means whereby the other cell is controlled when 
the film moves in the other direction. 

24. The combination of means for supporting 
a length of phonographic film for movement in 
opposite directions, reversible driving connections 
for Said film, photoelectric means controlled by 
the film when unwound for reversing said con 
nections, and other photoelectric means con 
trolled by the film when rewound for again re 
Versing Said connections, each of said photo 
electric means including a beam of light in the 
path of the moving film and substantially at right 
angles to the face of the film. 

25. In Sound-reproducing apparatus, the com 
bination of means for operatively supporting a 
length of film having a sound track thereon, 
driving connections for said film, optical repro 
ducing mechanism associated with said film and 
controlled by the sound track thereon, and pho 
toelectric means independent of said mechanism 
and controlled by the film itself in normal opera 
tive condition for controlling said driving con 
nections, said photoelectric means including a 
beam of light in the path of the moving film and 
Substantially at right angles to the face of the 
film. 

26. In acoustic apparatus, the combination of 
means for operatively supporting a film pro 
vided with a plurality of Sound tracks running in 
alternately opposite directions, driving connec 
tions for said film, Optical reproducing mecha 
nism associated with said film, and means Op 
tically controlled by said film in normal opera 
tive condition for automatically reversing said 
driving connections when the end of a record 
track is reached, said reversing means including 
photoelectric means separate from Said repro 
ducing mechanism, and said photoelectric means 
including a beam of light in the path of the mov 
ing film and substantially at right angles to the 
face of the film. 

27. In film-controlled apparatus, the combina 
tion of means for supporting a film for movement 
lengthwise in alternately opposite directions, 
means for automatically reversing the film when 
unwound, means for automatically reversing the 
film when rewound, each of said reversing means 
including a photoelectric cell optically controlled 
by the film itself in normal operative condition, 
and means controlled by one of said photoelec 
tric cells for automatically stopping the film in 
rewound condition after it has been reversed a 
predetermined number of times. 

28. In apparatus of the class described, the 
combination of means for supporting a film for 
operative movement, said film having at least 
four sound tracks running in alternately oppo 
site directions, optical reproducing mechanism 
associated with said film, a movable shutter for 
exposing only one track at a time to said mech 
anism, driving connections for automatically re 
versing the movement of said film at the end of 
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each record track, an electromagnetic device for 
automatically operating said shutter wherever 
said driving connections are reversed, each move 
ment of the shutter exposing the next record 
track to said mechanism, a photoelectric cell in 
dependent of said optical reproducing mechanism 
and controlled by the film in normal Operative 
condition for controlling said device, and means 
for sending a beam of light through the film to 
said cell in a direction substantially at right 
angles to the face of the film. 

29. In acoustic apparatus, the combination of 
means for operatively supporting a film provided 
with a plurality of sound tracks running in al 
ternately opposite directions, driving connec 
tions for said film, optical reproducing mecha 
nism associated with said film, means optically 
controlled by said film in normal operative con 
dition for automatically reversing said driving 
connections when the end of a record track is 
reached, said reversing means including two pho 
toelectric cells independent of said reproducing 
mechanism, One cell being arranged to CauSe un 
winding of the rewound film, and the other cell 
being arranged to cause rewinding of the un 
wound film, and means for sending a beam of 
light through the film to each cell in a direction 
substantially at right angles to the face of the 
film. 

30. In acoustic apparatus, the combination of 
means for operatively supporting a film provided 
with a plurality of sound tracks running in al 
ternately opposite directions, driving connections 
for said film, optical reproducing mechanism as 
sociated with said film, means optically con 
trolled by said film for automatically reversing 
Said driving connections when the end of a 
record track is reached, said reversing means 
including two photoelectric cells independent of 
said reproducing mechanism, one cell being ar 
ranged to cause unwinding of the rewound film 
and the other cell being arranged to cause re 
winding of the unwound film, and a single source 
of light for optically energizing said reproducing 
mechanism and both of said cells. 

31. In film-controlled acoustic apparatus, the 
combination of means for supporting a film hav 
ing a plurality of Sound tracks running in al 
ternately opposite directions, reversible driving 
connections for said film, photo-electric repro 
ducing mechanism controlled by said mecha 
nism, means for holding said film, and mecha 
nism against relative lateral displacement, a 
rotary shutter for exposing only one track at a 
time to said mechanism, a switch controlled by 
the film itself at the end of each Sound track, 
electromagnetic means energized by the opera 
tion of said switch for operating said reversing 
connections and said shutter, and other electro 
magnetic means automatically controlled by the 
film at the end of the last track to stop Said 
driving connections. 

ADOPH. A. THOMAS. 
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