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7 Claims.

This invention relates to constant speed driv-
ing systems and particularly to driving systems
for progressing linear carriers of photographic
sound records. It is well known in the art of re-

5 cording and reproduction of sound waves that
perfect recording and reproduction can only be
obtained by maintaining a constant linear ve-
locity for the record carrier since sound is made
up of one or more frequencies having a definite

10 wave form and relationship to one another, both
as to amplitude and phase. Any disturbance of
that relationship during the translation from
acoustic to electrical energy, or vice versa, pro-
duces distortion, one of the chief causes being

15 variation in speed of the driving means. An ob-
ject of the invention, therefore, is to efficiently
progress a linear carrier of sound waves at con-
stant speed.

‘Where the record carrier is a film and record-

20 ing is accomplished by the projection thereon
of modulated light while reproduction is accom-
plished by the projection thereon of constant
intensity light, the apparatus required employs
a plurality of driving sprockets, supply and take-

95 up reels. In addition, since it is customary to
have on the diapositive, pictures of concomitant
sound sources the projection of which is accom-
plished simultaneously with reproduction of the
sound, there is considerable apparatus being

30 simultaneously operated, this apparatus produc-

ing variations in load on the driving means which

are generally electrical motors of the synchronous
type. A further cause of speed variations where
motor power is used is the variation in the mo-
tor supply energy. Another object, therefore, of
this invention is to drive a talking motion pic-

ture film past a sound translation point at a

constant speed regardless of variations in speed

of other moving parts.

40 The present invention contemplates the use of
separate motors for driving different parts of
the system. In brief, a constant speed synchro-
nous motor of special construction is employed
for progressing the film past the translation point

45 while the usual type of synchronous motor may
be employed for driving the sprockets feeding
the film to and from the translation point, the
supply and take-up reels, and, when reproducing,
the picture projecting mechanism. In accord-

50 ance with this invention these separate motors,
which would if operated separately require dif-
ferent times to reach synchronous speed, are ar-
ranged to operate independently when in syn-
chronism within certain predetermined limits,

55 thus permitting one motor to vary in speed with-

oo
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out disturbing the other within these limits, but
are so arranged that they will start and stop to-
gether and thereby retain their synchronous re-
lationship at all times. The special constant
speed synchronous motor is directly connected
to the drive sprocket which controls the speed
of the film past the translation point, while the
other motor may be coupled by gears, chains,
belts, or the like, to the other moving parts. A
“back lash” coupling or interlock provides the
synchronous independence of the motors but
does not permit them to slip an entire pole. The
coupling device itself is of the mechanical type
which may be adjusted to provide for different
pole pitches of different motors.

The invention will be better understood from
the following description read in conjunction with
the accompanying drawings in which:

Fig. 1 is a partial elevational view of a sound
recording unit showing the two motors in their
connected relationship to one another.

Fig. 2 is an end view of the motor showing the
relationship between the coupling device and the
motor stator and rotor.

Fig. 3 is a cross-sectional view of the mechan-
ical interlock; and

Fig. 4 is a partial view of a projection system
showing certain details of the sound reproduc-
tion system.

Referring specifically to Fig. 1, a motor 5
is shown directly coupled by shaft 6 to a drive
sprocket 1. The translation point may be direct-
ly on the sprocket in the case of sound record-
ing, or this sprocket may drive a film past an im-~
mediately adjacent sound slit in any well known
manner. A film 9 is being shown over the
sprocket T and also on sprockets i10 and {1,
Bprockets 10 and 1{ are on shafts I3 and 14, re-
spectively, these shafts being connected through
worm and pinion gears to a shaft 16, the shaft
{6 being driven directly by a motor 18. The shaft
18 is also geared to a shaft 19 which carries one
porticn of a mechanical interlocking device 20,
shown in cross-section in Pig. 3, and in front
elevation in Fig. 2. A frame 22 supports the
mechanism just described which may constitute
the essential elements of the driving mechanism
for a sound recording system. Since the light
source, optics and associate apparatus, are not
directly involved, they have not been shown.

The motor 5 is specially designed and con-
structed to provide as nearly constant a speed as
can be obtained with a synchronous motor, the
motor itself being disclosed and claimed in my
co-pending application Serial No. 17,097 filed
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April 18, 1935. It has a large capacity relative to
its load which is solely the moving of the film be-
tween the loops on either side of the sprocket 7.
The motor 18 may be either of the same type or
of the usual commercial type, as long as it has
sufficient power to drive the apparatus at normal
load.

Referring now to Figs. 2 and 3, the coupling
device 20 comprises two concentric plates 25 and
26 on shaft {9 adjustable with respect to one an-
other, and a disc or plate 28 having pin exten-
sions 29 and 30 diametrically opposite one an-
other on the plate 28. The plates 25 and 26 are
maintained in their adjusted position by means
of screws 32. The desired adjustment is such that
the variation between the shaft 19 and the shaft
of motor 5 is just less than one pole pitch of the
motor 5. As described in the above-mentioned
co-pending application, the motor has 40 poles,
as shown at 33, and 120 armature teeth as shown
at 34. In PFig. 2 the pole pitch is represented by
the angle alpha and this angle should be greater
than twice the angle theta or the angle formed
between the pin 30 and plates 25 and 26, assum-
ing pin 3§ to be in a central position. This ad-
justment of the plates 25 and 26 will prevent any
variation in speed between the two motors greater
than one pole pitch and the eventual slippage of
either motor out of synchronism, while permit-
ting relative variations in speed therebetween
within these limits. This provides a system
wherein the motor 5 is not subjected to speed
variations of motor 8 caused by variations in
load on the other moving parts of the mecha-
nism and therefore isolates the sprocket 1 driven
by motor 5.

Referring now to Fig. 4, the drive system has
been applied to a talking motion film projecting
system wherein the special constant speed motor
is represented by the dotted line 48. This motor
is connected directly to the sprocket 41 for driv-
ing or controlling the speed of the film 44 be-
tween loops 45 and 46. The film is maintained on
the sprocket by pad rollers 47 and 48 with a re-
leasing mechanism 49 and 58. The feed sprock-
ets 52 and 53 with their respective pad rollers 55

and 58 are driven from a shaft 58 to which they:

are geared, the shaft 58 being directly connected
to a synchronous motor 59. The space 60 above
the mechanism just described may house the pic-
ture projecting mechanism which can be driven
from shaft 58 in any well known manner. As
this system is for reproduction, a lamp 62 of
constant intensity provides light which is opti-
cally reduced to a slit by optical system §3. 'The
emergent light from the sound track portion of
the film 44 is gathered by an optical system 65
and projected upon a light sensitive device 66
which may be a selenium or photoelectric cell.
In this system the translation point is on the
sprocket 41 at which point the film should have a
constant velocity. This constant velocity is pro-
vided by the special constant speed motor 40 coxr-
responding to motor 5 in ¥ig, 1, while the remain-
ing apparatus is driven by motor 59 corresponding
to motor 18 in Fig. 1. Any variations in speed of
the motor 59 caused by variations in load at any
point in the moving mechanism directly con-
nected to motor §8 will not be transferred to the
motor 40 within the limits of adjustment of the
mechanical coupler shown in Figs. 2 and '3 which
interconnects the motors. :
As stated above, this combination of two driv-
ing motors for different portions of film driving
apparatus in combination with the “back lash”

2,074,686

coupling prevents load variations from affecting
the velocity of the record carrier at the transla-
tion point. There is another cause, however, of
speed variations which may affect both motors
and that is a variation in the electrical energy
supplied thereto. A system for reducing to a
minimum the effect of the supply voltage on the
speed of the motor which drives the film past the
translation point is disclosed and claimed in my
co-pending application Serial No. 17,099 filed
April 18, 1935.

The scope of the present invention is defined by
the appended claims.

‘What is claimed is:

1. In a system for obtaining constant linear
veloeity of a record carrier, the combination of a
plurality of rotating means for progressing said
record carrier between two points, a synchronous
motor for driving certain of said plurality of
means, said plurality being subjected to variations
in load, a second synchronous motor directly con-
nected to a certain one of said rotating means,
and means interconnecting said motors for per-
mitting said motors to run independently of one
another when in synchronism and to be positively
connected during running conditions when the
differential variation in speed reaches a prede-
termined amount.’ ,

2. A system in accordance with claim 1 in which
the predetermined amount of differential varia-
tion in speed between said motors is less than the
pole pitch of one of said motors.

3. In a system for progressing talking motion
picture film past a translation point, the combi-
nation of a synchronous motor directly connected
to a driving sprocket at or adjacent said trans-
mission point, said sprocket lying on one side of
said motor, sprockets for progressing said film
to and from said first sprocket, a second motor
geared to said second mentioned sprockets, and
mechanieal coupling means lying on the side op-
posite said sprocket on said synchronous motor
and interconnecting said motors for adjusting the
slippage therebetween during running conditions
to a value less than the pole pitch of one of said
motors.

4. In a system for permitting independent
operation of synchronous motors within prede-
termined limits comprising a load mounted on the

rotor shaft of one of said motors, a second load &

coupled by gears to the second of said motors,
and a mechanical interlocking device providing
a back lash between said rotor shaft and the shaft
of said second motor, said interlocking device
having a pair of adjustable discs for predeter-
mining the back lash therebetween.

5. In a sound reproducing system, means for
progressing a record carrier past a translation
point, means for feeding said record carrier to
and from said first mentioned sprocket, a syn-
chronous motor having said first mentioned
means mounted on the shaft thereof, said motor
having a high degree of speed constancy, a second
synchironous motor having said feeding means
geared thereto, said motor being subject to varia-
tions in load and consequent variations in speed,
and means coupling said motors for permitting
their independent operation within one pole pitch
of said first motor.

6. In a sound reproducing and picture project-
ing system, a plurality of sprockets for progress-
ing a record carrier through said picture project-
ing mechanism, a plurality of sprockets for
progressing said carrier through said sound re-
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producing mechanism, a synchronous motor with
2 high degree of speed constancy having one of
said last-mentioned sprockets mounted on the
shaft thereof, a second synchronous motor con-
nected to the other sprockefs in said picture pro-
jecting mechanism and said sound reproducing
mechanism, and a mechanical interlock between
said motors for maintaining synchronism there-

between at all times, said interlock permitting in-
dependent operation of said motors within certain
limits.

7. A system in accordance with claim 6 in which
said certain limits of independent operation is
an angular variation less than one pole pitch of
one of said motors.

CLAIR L. FARRAND.
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