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11 Claims..

This invention pertains to improvements in the
‘reproduction of sound from recordings carried
upon continuous strip film. It is particularly di-
rected -toward means and ‘methods  whereby
‘sound may be continuously reproduced in a ready
and economical manner without the necessity of
employing  excessively long strips of film, and
permits a plurality of sound recordings. to be car-
ried by a sirip of film, such sound recordings be-
ing then sequentially reproduced . in an auto-
matic and facile manner. -

There are numerous instances where it is de-
sired to present a program over a protracted
period of time from sound recordings.  .Such

program may comprise a lecture or other ad-:

dress, or a musical program such as, for exam-
ple, an opera, symphony or the like. The sound
recordings may also combine voice and music as,

5
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“for example, in a lecture devoted to the study of

‘symphonic arrangement in which lecture exem-
plars. of the music belng discussed are repro-
duced.

Although the normal sound track (recorded

photographically in any of the well known man-~
ners, including the variable area, variable dens-
ity and other methods) is relatively narrow, it
‘has been customary to record but a single sound
track or record upon a strip of film such as the
standard 35 millimeter motion picture film, the
‘major portion of the film being left vacant. .
‘- In the production-of photoplays, pictures of
‘the action fill the vacant space but in'many in-
stances it is not necessary and even impossible
to use pictorial representations. " For example,
in -radic broadcasting, sound is reproduced and
a half hour program requires several thousand
foot reels of sound film. In order to reproduce
such a program in a contintious manner, it is
necsssary--to employ several reels of film and
preferably two separate reproducing -machines
need be employed in order to obviate the ne-
‘cessity of stopping the program Whﬂe reels ‘are
being changed.

It is evident, therefore, that prior methods 'of
reproducing lengthy programs required -the: use-

.of large quantities of film, bulky ‘reels-and -two
separate: reproducing miachines. - For this rea-
son, ‘a reproduction of sound for broadcasting
purposes, lectures and home use -has- nOt been
economically feasible.

© The present invention -pertains to means and
.methods: whereby a long program may be car-
ried upon a relatively short: length of film and

means are provided whereby a-plurality of sound .
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40
:1s “to- provide & machine and method of contin-
“ugus reproduction -of sound from a strip of film
ibea,nng a‘plurality of sound recordings 'in par-
-allel longitudinal relatlon

50

_recordings carried in substantially parallel’ lon- 55

combination -and “arrangement of
‘whereby the ﬁlm is moved through a reproducing
“unit including-a light source and a reproducing

‘masking-
‘adapted- to -permit light to- pass through a de-

(Cl. 179—100.3)

‘gitudinal relation on such strip of film may be
‘continuously -reproduced in an automatic man-

ner ‘without the necessity of employing separate

-reproducmg ‘heads - or devices, and without the

necessmy of changing reels,
~Generally stated, the invention  relates to a
‘elements

pick-up, means being provided whereby the film
automatically- causes the direction of travel of
the film fo be reversed at the end of a sound re-

cording--and the-light from the source directed
through -an- adjoining or desired sound record

onto the reproducing pick-up. The device may
also- include means -whereby the feeding and
take-up reels-handling the fillm - are positively
driven and such drive automatlcally reversed at
the appzoprlate time so that the reproduction

‘of - & number of separate sound tracks carried

upon-a single strip-of ‘film of relatively: short

-length may take place automatically, thus elim-

inating ‘the necessity -of employmg large reels or

_ bulky equipment,
25 -
‘the’ -provision of masking means between the

Genera]ly stated, the 1nvent10n contemplates

light-source and the reproducing pick-up, such
means - -including movable elements

sired sound- -record only and means for actuating
such -elements,” the masking elements and the

'actua.tmg means being energized by the film it-
-self.

A -'selector switch is also provided, this
selector ‘switch controlling the energization of

5 the means-actuating the masking elements and

at the same time operably connecting relays

-whlch automatlcally change the direction. of

movement of the film driving means or of the
ﬁlm feeding and take-up means.
An -object of ‘the present invention, therefore,

Another object is°to prov1de means for auto-
matlcally and selectlvely controlling the passage

-of hght from a source onto. a reproducing pick-

A further obJect is to ‘provide a machine in-

'cludmg means for automatically changing the

direction-of-movement-of film through a repro-

‘ducing - unit in accordance with sequential re-

productlon ‘of sound recordings -carried by film

-'passmg through ‘such reproducmg unit.

.- These~and other objects, uses, a,dvantageé and.
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adaptatmns of the invention will become appar-
“ent to those skilled in the art from the follow-
ing detailed description. of certain illustrative
forms of the invention. ,

In order to facilitate understanding, reference
will be had to the appended drawings, in which:

Fig. 1 is a wiring diagram showing the inter-
relation of the various units: employed in carry-
ing out the method. .

Fig. 2 is a vertical longitudinal sectlon through_

a reproducmg unit.
Fig. 3 is a front elevation of the devxce shown
in Fig. 2.

Fig. 4 is a sectional view taken along the planer

IV—IV of Fig. 2. .
Fig. 5 is a repreeentatmn of one end of a con-
tinuous strip film bearing a plurality of sound

10

recordings and adapted for use in-the method and

on the apparatus of this invention.

By first referring to Fig. 5 in the appended 92

drawings, it. will be .seen that the continuous

strip film [ carries a ‘plurality of paral]el Iongl- ‘

tudinally extending sound records such as, for
example, the records A, B, C and D. Although
four records are shown on. the film I ‘and such
number of records is readily ¢arried: by a stand-
ard 35 millimeter film; the 1nventlon contem-
plates the use of. two or more records on a strip

2,254,478

8 at a desired speed Details of construction of
such film. supporting and advancing drum are
shown in a co-pending application Serial No.
232,138 filed by George P. Regan and Ferenz H.
Fodor,

As shown in Flg 3, the film 10 may be fed to
the reproducing head from a suitable reel through
the - tensioning rollers ‘11 -and then leaves the

“drum, passing through the rollers 12, and is taken

up by a pick-up reel (not shown). The feeding

.reel and the take-up reel may be electromag-

netically -driven, if desired (details of construc-
tion of such electromagnetic take-up drive being
shown ‘in a co-pending application Serial No.
362,199, filed on Oct. 22, 1940), or said feeding
and take-up reels may be driven in any suitable
or-customary manner.

It is to be noted that light from the source 1

"can pass through the film carried by the lower

surface of the drum 6 and then upwardly between
the discs 9-and 9’ onto the reproducing pick-up 8.

Positioned between the-light source T and the
film on the drum 6 are masking means, generally

indicated at 15, said masking means including

‘movable -masking elements 16, (1,-18 and (9.

-These magking  elements 16 to 19 are slidable

in-a suitable frame 20 attached to or extending

- from ‘the wall of the housing 5. The ends of

of film, depending upon the length of ‘the pro-

gram, the width cf the individual sound tracks
and the width of the film. Films 16, 35, 70 milli-
meters or any other desired width may be used
Every other record on the flm 1s capable of re-
production in the same direction. - In other words,

the beginnings of records™A and C are indicat- :

ed whereas the ends of records B and D are in-
dicated. in Pig..5. 'The film 1 is also prov1ded
with means capable of cooperatmg with the de~

‘these various slidably mounted masking elements

30 ‘may. be connected to.bell crank levers, such as the

levers 21, 22, 23 and 24, pivoted upon pintles

25 and- 26 supported from the wall of the hous-

. ing 5, the ‘ends of such bell crank levers being

vices hereinafter ‘described for the. ‘purpose of ..

:automatlcally shifting the position of .the scan-

" up.8 so that light from said source may pass

ning light of the reproducmg head and causing :

“automatic reversal in:the direction: ‘of movement

of the. film and other operations needed to per- .

mit continuous sound reproductlon Such means -

__may comprise the aperture 2 formed in the film 1. :

The apparatus preferably mcludes a reproduc-
mg unit. contained,. for example, in' a housing
5, such reproducmg unit mcludmg a film support-
“ihg means such’as the drum generally indicated

at 6, a light source 1 and a: reproducmg pick- &

‘up 8. . In the embodiment 111ustrated the drum 6
comprises ;8 plurality of hollow dlsc-hke ele-
ments 9, 9’, ete. ‘mounted upon-a hollow sha.ft
10,
tromagnetic dnvmg means.” The electromagnetm
.driving means are. more spemﬁca.l]y shown and
“described in a co-pending apphcatlon Serial- No
232,137 .filed by Ferenz ‘H. Fodor. It may -be
generally -stated, however that the hollow shaft
10 may-be provided W1th a plate-hke ‘element
‘which may be acted upon. by electromagnetic
coils carried upon: driven members ‘When these
_coils are energized, they. act -upon._the, plate-hke
element carried by the shaft- 10 and cause rota~

tion .of the shaft. in the. same dlrectlon as the ¢

_ditection of.the energlzed electromagnetlc coﬂs
" 'The hollow shaft 10.is-in commumcatlon w1th
the hollow discs 9, 9/, etc. 'These discs are in turn
provided .with apertures .in their rims. - Suction

is. applied to the. hollow shaft I0 the suctlon ;

‘causmg film’ supported. by the rims of the discs.9,

said holiow shaft . being prov1ded with elec-

“connected to movable. cores, such as the core 28
~of Solenoids. 31,32, 33 and 34,

Each of the -movable masking elements 16 to

19 isprovided with an aperture, such as.the aper-

ture 36 of the masking element-16. In the po-
sition shown in Fig. 4, the aperture 36 is in line
with the light source and the reproducing pick-

_ through sound track A of the film and be re- -

-produced by the: pick-up. - In masking position,
“the apertures, such as for example ‘the aperture
.81.of ‘masking elemént 11, will be out of line so

that a solid or masking portion of the element

‘1T obstructs the passage of light from the source
“and reproducing pick-up and -thereby prevents

the reproducing pick-up from recelvmg light-

'modulated by the sound-record B of the film (.

1t is to be noted that the light source T is so

“bositioned with respect to the.axis-of the drum
.8 and Wwith respect to the hollow shaft 10 that it
'mlsses said shaft on ‘its way from the source to
‘the plck-up Attention is. also called to the fact
“that in the event.two light sources-and two re-
‘producing - pick-ups- are to: be -employed, - the
.maskmg elements, -such as the element 16, may

carry additional openings, such. as the opening

go_36’, these additional openings being particularly

'fused when the method of sound analys1s referred

9’, etc:, to. remain in contact w1th the rim of the '

drum or wheel .6 so that when the shaft 10 is
being dnven the Aflm is cau.sed to -moye between

-the hght vource T a,nd the reproducmg pick-up A0

.to'in Patent-No. 2,094,847 is:to be employed. The

numerals 38 and 39 identify contact rollers which

,are normally separated from. the film supporting
-drum-6 -by- the: film- carried by such drum but
wh1ch rollers are - capable of - contacting - such
_drum through the perforations 2 ‘formed in the
film -I-adjacent each . end of the. recordmgs car-
;ned by such- film. :

"By refelrmg to Fig. 1, the a1rangement of the
various elements-and their interrelation- and

‘operatlon w111 become readily apparent.: In Fig,
-1 the various masking elements. 16 to 18 are in-

d1cated as; connected to the corresponding sole-
noids 31 to. 34 inclusive.- The drum 6-is shown
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on the shaft 10. On the right hand portion of
the wiring diagram the shaft 10 is again indi-
cated in dotted lines, such shaft being provided
with a disc-like element in electromagnetic re-
lation to certain coils identified as L, R and B.

The coil R is mounted upon a rotating ele-
ment which rotates, for purposes of illustration,
to the right. The coils L are mounted upon an
element rotating to the left. The coil B is a
stationary brake coil. By suitably energizing
coil B; rotation of the shaft 10 and therefore
of the drum § can be terminated. Energization
of coil R will immediately result in rotation of
the drum § to the right. In the preferred method
of operation, if it is desired to reverse the direc-
tion of rotation of the drum 6 as, for example,
by changing the travel of the film from right to
left, supply of energy to the coil R is stopped,
coil B is. energized momentarily, and then coil
L is energized, this sequence of operations as-
suring a sudden stop followed by rotation in the
opposite direction.

The element 56, shown on Fig. 1, comprises a
selector switeh provided with contact points 51,
52, 53 and 54. The switch 50 is mounted for
rotation and is actuated by means of the arm
B85 of a solenoid §8. The connection between
the rotating body of the selector switch 30 and
the arm 55 is not shown since those skilled in
the art will readily appreciate the form of such
connection.

A ratchet and pawl are carried by the selector
switch 50 for the purpose of limiting its rota-
tion. A contact roller 57 is provided, such con-
tact roller being adapted to contact with the
various contact points 51 to 54. The contact
roller 571 is connected by line 58 to one side 6i
of a power line.

The other side of the power line, indicated at
62, may be connected -as by line €3 to the film
supporting drum 6. The rollers 38 and 38 are
connected to a line 64 leading to the solenoid
coil 56 and then by line 65 to power line 61, It
will be evident, therefore, that whenever roller
38 or roller 39 contacts the drum 6 (as through
the aperture 2 of film 1), the circuit is closed and

current flows through the coil of solenoid -58,
thereby actuating the selector switch 50 and
causing its rotation so as to bring a new contact
point in electrical connection with the ﬁxed
roller §7.

-'The roller 87 connemed to power line 6f makes
‘contact with one of the contact areas on the
selector. switch (contact area 52 is indicated),
such contact area being connected as by line 66
with a relay R—2, the circuit being closed from
such relay to the other side of the line (power
line 62) by line 67. A relay such as R—2 is
electrically associated with each of the contfact
arcas 51 to 54,

The- relay R—2, upon being energized, will
close the contact 88, thereby closing a circuit
from power line 62 through line 69 with the
solenoid 32, such solenoid being connected as by
line 18 with power line 6{. When the relay
R—2 is energized, -therefore, current is supplied
to the solenoid 32, the solenoid then actuating
the masking element 17, moving such masking
element into such position that light can now
pass through the aperture of such masking ele-
ment from the source 1 through recording B
onto the reproducmg pick-up 8.

Energization of relay R—2 will also close a
cireuit from line 62 as by branch line 7{ through
contact 72 to a line T3 which leads to a relay 14,
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this relay closing for a predetermined period of
time; say 140 of one second, thereby supplying
current to the line 79 during this brief inter-
val, line 15 leading to brake coil B of the driving
unit, coil' B bemg connected with line 61 by
line 76.

Energization of relay R—2 will also close a
circuit between line 62 and one of the driving
coils in the following manner: ILine 78 leads
from line 62 to a contact 79 which is then con-
nected as by line 88 with the coils L, the coils
I, being connected in turn by line 8f with a
relay 82, said relay 82 nominally requiring about
14, of a second hefore it closes the circuit as by
line 88 with supply line 6{. .

When the film feeding and film take-up reels
are motor driven, then évery time the film sup-
porting drum 6 reverses its direction of rota-
tion, the motors driving the film take-up and
feeding reels should also be reversed. Motors
for these take-up and feeding reels are indicated
at M—{ and M-—2, When the relay R—2 is
energized as previously stated, such relay may
(in addition to the other operations noted) also
close a circuit between power line 62 and branch
line 84 as by means of a contact 88 with line
86, said line 86 leading to the pole 871 of the
motor M—2 and also leading as by lines 88 and
89 to the pole 80 of the motor M—1. The oppo-
site poles of the motors M-—I and M—2, such
as the poles 91 and 92, are connected as by lines
93 and 84 with the line $5 which leads to the
power supply line 61.

It will be noted that R—2 and R—4 are pro-
vided with contacts such as 79 and 19" which
are adapbted to cause closure of circuits ener-
gizing coils L. (driven to the left), thereby causing
shaft 10 and drum § to revolve to the left. Re-
lays R—! and R—3, on the other hand, are pro-
vided with contacts such as 98, which close a
circuit from line 78 to line 97 leading to coil R
(driven to the right) and then to line 98, retarded
relay 89 and main line 6!{. The set of relays is
therefore adapted to alternately drive the drum
§ in one direction and then in the other, when
such set of relays R—I and R—4 is operated in
succession. Similar alternate reversal of the
take-up motors M—{f and M-—2 is also accom~’
plished. The holding time of limit holding relay
14 and the delay of retarded relays 82 and 99
should be balanced, as for example, 35, of a sec-
ond, but this time should preferably be not more
than about % second. This delay and limited
holding period will result in this: when change
in direction of film feed is needed, as from left
to right, current supply to coils Lt is discontinued,
brake coil B is energized to stop rotation of shaft
{8 and then coils R are energized to drive shaft
10 to the right. The enfire change is noiselessly
and automatically accomplished in a period of
say Y50 of a second.

In the description given, sound recording A -
on the film .{ is adapted to be masked by element
{6 which is operated by solencid 3! and which
corresponds to the contact area 5! of the selector
switch 50 and which in turn is correlated with
relay R—{ and its series of contacts. Sound
recording B is correlated with masking -element
{7, solenoid 82, contact area 52 on the selector
switch and relay R—2.

It will be apparent, therefore, that simple,
automatic means for reversing direction of travel
of film or the like have heen provided, such means
(in the example given) being correlated with
means for moving masking elements and revers-
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ing take-up driving means; so that continuous're-
production .of sound from a plurality of record
. portions carried upon a short piece of film can
be had. Numerous uses and adaptations of this
invention will occur to those skilled in the art
and all changes and adaptations coming within
the scope of the appended claims are embraced
thereby.
I claim: : :
1. In a machine for cohtinuous reproduction
of sound from a’‘strip of film bearing a plurality
of sound recordings in- parallel; spaced, longi-
tudinal relation,. the. combination of: a sound
reproducing unit including- a light source and a

reproducing pick-up, a unitary means for sup- 1!

porting and advancing film between said-light
source and pick-up, said unitary means being
adapted to support areas of film adjacent each
edge of said longitudinally extending recordings;

vacuum means for holding said film in substan- 5,

tially static- frictional’ contact with said sup-=
porting and advancing means- and means for
driving said supporting and advancmg means in
either direction:-

2. In a machine for continuous reproduction -

of sound from a strip of film bearing a plurality
of: sound recordings in -parallel, spaced; longi=-
tudinal relation, the combination of: a sound.re-
producing unit including a light source and a re-
producing pick-up, a unitary means for supporting
and advancing film between said light source and
pick-up, said unitary means being adapted to
support areas of film adjacent each edge of said
longitudinally extending recordings; vacuum
means for holding said film in substantially static
frictional contact with said supporting and ad-
vancing means; means for driving said support-
ing:-and advancing means in either direction and
a-separate driven take-up means adapted to act
upon each end of said strip film.

3:.In a machine for continuous: reproduction of
sound from a strip of film bearing a plurality of
sound recordings in parallel longitudinal rela-
tion, the combination of: a stationary sound re--
producing unit including a film supporting means,
g light source and a reproducing pick-up, mask-

ing means operably associated with said repro--

ducing unit for passing light through a desired
sound track only on said film, said masking means
including a plurality of separately movable
masking elements and an electromagnetic acti-
ating means connected to each element, means
for driving film through said reproducing unit in
either direction, a selector switch adapted to be

actuated by film passing through said reproduc- -

ing unif, said selector switch having a contact
correlated to each sound track carried by the
film, and a relay associated with each contact of
said selector switch, each relay being operably
associated with means for movmg a correlated
masking element. )

4. In a machine for continuous reproductlon
of sound from a strip of film bearing a plurality
of sound recordings in parallel longitudinal rela-
tion, the combination of: a stationary sound re-
producing unit including a film . supporting

[
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switch adapted to be actuated by film passing
through said reproducihg wunit, said selector
switch Having a contact correlated to each sound
track carried by the film; and a relay associated
with- each. contact of said selector switch, each
relay. being operably associated with means for
changing the direction of movement of the film
driving means and said: electromagnetic mask-
actuating means.

5.-In a machine for continuous reproduction
of-sound from a strip of film bearing a plurality
of sound recordings in parallel longitudinal re-
lation, the combination of: a stationary sound
reproducing unit including a light source and a
reproducing pick-up, a film supporting and ad-
vancing means between said lisht source and
pick-up, masking means operably associated with
said reproducing unit-for passing light through a
desired sound track only on said film, said mask-
ing means . including- a plurality of separately
movable masking elements and an electromag-
netic actuating means connected to each ele-
ment, means for driving said film supporting and
advancing means to move film through said re-
producing unit in either direction, a selector
switch adapted to be actuated by film passing

through said reproducing unit, said selector

switch having a contact correlated to each sound
track carried by the film, driven film take-up
means, and a relay associated with each contact
of said selector switch, each relay being oper-
ably associated- with- means for changing direc-
tion of rotation of film advancing and take-up
means.

6. In-an apparatus of the character described,
the combination: of: a fixed light source and
optical’ system, a fixed reproducing pick-up in

“operative relation to the light source, meang for

supporting and advancing film between said
pick-up and light source; electromagnetic driv-
ing means for said film supporting and advanc-
ing means, said driving means including ‘opposed
action drive coil circuits and a brake coil circuit;
a masking means in-operable relation to said re-
producing pick-up for passing light through a
desired sound track only on-said film, said mask-
ing means- including 'a plurality of separately
movable masking elements, an electromagnetic
mask-actuating means operably connected to
each masking element; a roller yieldably urged
toward said film supporting and advancing
means and adapted to-contact the same through
signal'perfo_rations in-said film; and an operative

arrangement of circuits to-automatically reverse

said electromagnetic driving means and to ac-
tuate the masking means when. said roller con-

- tacts the film advancmg and supporting means

69

t;hrough a signal perforation, said circuit includ-
ing a selector switch having a plurality of con-
tacts in.a fixed operative sequence, electromag-
netic means operably connected to the roller for

- advancing said selector switch, a relay connected

65

means, & light source and a reproducing pick-up,

magsking means operably associated with said re-
producing unit for passing light:through a de-
sired sound track only on said film, said mask-

70

ing means including -a plurality of - separately .

movable masking elements and -an electromag-

netic- actuating means connected to each ele- -

ment, means for driving film through said re-
producing unit’ in’ either direction, .a- selector

75

to each of said contacts, all of said relays being
connected to ‘and adapted to -close a brake coil
circuit; each of said relays being operatively con-
nected to a drive coil circuit and each of said
relays ‘being connected to and adapted to close
a - circuit through ‘mask-actuating means.

7. In an apparatus of the character described,
the combination of: a fixed light source and op-

~tical system, a fixed reproducing pick-up in op-

erative relation tothe light source, Ineans. for
supporting and ~advancing -film between said

_pick-up ahd light source; electromagnetic driv-

mg means for-said film supporting and advanc=



8,054,478

ing means, said driving means including opposed
action drive coil circuits and a brake coil circuit;
a masking means in operable relation to said
reproducing pick-up for passing light through a
desired sound track only on said film, said mask-
ing means including a plurality of separately
movable masking elements, an electromagnetic
mask-actuating means operably connected to
each masking element; a roller yieldably urged
toward said film supporting and advancing
means and adapted to contact the same through
signal perforations in said film; and an opera-
tive arrangement of circuits to automatically re-
verse said electromagnetic driving means and to
actuate the masking means when said roller con-
tacts the film advancing and supporting means
through a signal perforation, said circuit includ-
ing a selector switch having a plurality of con-
tacts in a fixed operative sequence, electromag-
netic means operakly connected to the roller for
advancing said selector switch, a relay connected
to each of said contacts, all of said relays being
connected to and adapted to close a brake coil
circuit including a limit-holding relay, each of
said relays being operably connected to a drive
coil circuit including a delayed action relay cor-
related to said limit holding relay, each of said
relays being connected to and adapted to close a
circuit to a mask-actuating means.

8. In an apparatus of the character descnbed
the combination of: a fixed llght source and opti-
cal system, a fixed reproducing pick-up in opera-

tive relation to the light source, means for sup--

porting and advancing film between said pick-up
and light source; electromagnetic driving means
for said film supporting and advancing means,
a masking meanhs in operable relation to said
reproducing pick-up for passing light through a
desired sound track only on said film, said mask-
ing means including a plurality of separately
movable iasking elements, an electromagnetic
mask-actuating means. operably connected to
each masking element, a roller yieldably urged
toward said film supporting and advancing means
and adapted to contact the same through signal
perforations in said film, and an operative ar-
rangement of circuits to automatically reverse
said electromagnetic driving means and to actu-
ate the masking means when said roller contacts
the film advancing and supporting means through
a single perforation, said circuit including a
selector switch having a plurality of contacts in
fixed operative relation, electromagnetic means
operably connected to the roller for advancing
said selector switch, and a relay connected to
each of said contacts, all of said relays being
connected to means for stopping said electro-
magnetic drive means, successive relays being
adapted to energize said driving means in alter-
nate directions, each of said relays being con-
nected to and adapted to close a circuit through
an electromagnetic mask-actuating means.

9. In an apparatus of the character described,
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the combination of: a fixed light source and opti- -

cal system, a fixed reproducing pick-up in opera-
tive relation to the light source, means for sup-
porting and advancing film between said pick-up
and light source; electromagnetic driving means
for said film supporting and advancing means, a
roller yieldably urged toward said film support-
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.

ing and advancing meang and adapted t¢ contact
the same through signal perforations in said film,
and an operative circuit to sutomatically reverse .
said electromagnetic driving means when said
roller contacts the film advancing and supporting
means. through a signal perforation, said circuit
including a selector switch having a plurality of
contacts in fixed operating sequence, electro-
magnetic means operably connected to the roller
for advancing said selector switch, and a relay
connected to each of said contacts, all of said
relays being connected to means for stopping said
clectromagnetic drive means, successive relays
being adapted to energize said driving means in
alternate directions.

10, In an apparatus of the character described,
the combination of: a fixed light source and
optical system, a fixed reproducing pick-up in
operative relation to the light source, means for
supporting and ad¢vancing film between said pick-
up and light source; electromagnetic driving
means for said film supporting and advancing
means, said driving means including opposed ac-
tion drive coil circuits and a brake coil circuit, a
roller yieldably urged toward said film supporting
and advancing means and adapted to contact the
same through signal perforations in said film, and
an operative arrangement of circuits to auto-
matically reverse said electromagnetic driving
means when said roller contacts the film advanc-
ing and supporting means through a signal per-
foration, said circuits including a selector switch
having a plurality of contacts, electromagnetic
means operably connected to the roller for ad-
vancing said selector switch, and a relay con-
nected to each of said contacts, all of said relays
being connected to and adapted to close a brake
coil circuit, each of said relays being operably
connected to a drive coil circuit.

11, In an apparatus of the character described,
the combination of: a fixed light source and an
optical system, a fixed reproducing pick-up in
operative relation to the lighg source, means for
supporting and advancing film between said pick-~
up and light source; electromagnetic driving
means for said film supporting and advancing
means, said driving means including opposed
action drive coil circuits and a brake coil circuit,
a roller yieldably urged toward said film support-
ing and advancing means and adapted to contact
the same through signal perforations in said
film, and an operative arrangement of circuits to
automatically reverse said electromagnetic driv-
ing means when said roller contacts the film
advancing and supportihg means through a sig-
nal perforation, said circuits including a selector
switch having a plurality of contacts, electro-
magnetic means operably connected to the roller
for advancing said selector switch, and a relay
connected to each of said contacts, all of said
relays being connected to and adapted to close a
brake coil circuit including a limit holding relay,
each of said relays being operably connected to
a drive coil circuit including a delayed action
relay correlated to said limit holding relay and
each of said relays being connected to and adapt-
ed to close a circuit through the electromagnetic
mask-actuating means.
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