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PROCESS FOR SYNCHRONISING SIGNALS (71)     We, KARL VOCKENHUBER,  of which
is generated in synchronism  with of 118  Potzleinsdorferstrasse, Vienna
18,  the movement of a strip running through a Austria, and RAIMUND
HAUSER, of 2  second appliance each signal recurring cyclic-  50
Goldeggasse, Vienna 4, Austria, both  of  ally and having a parameter whose
value 5  Austrian Nationality, do hereby declare the  changes progressively
along the length of a invention, for which we pray that a patent  strip
section carrying the signal so that the may be granted to us, and the
method by  instantaneous value of the parameter is indica- which it is to
be performed to be particularly  tive of a unique position along the strip
sec-  55 described in and by the following state-  tion, the process
comprising comparing the 10  ment:-
instantaneous values of the two parameters of This invention relates to a
process of syn-  respective strip signals, providing an output chronizing
two drive means, such as may be  signal when the relative instantaneous
values used for synchronizing a motion  picture  of the two parameters are
such as to signify  60 handling appliance and a sound tape-handling  that
the movements of the two strips are not 15  appliance. The invention
relates also to an  exactly in phase with one another, and apply- apparatus
and an appliance for use in carrying  ing the output signal as a correction
value to out the process.                           a motor control circuit
which regulates the Numerous different synchronizing processes  speed of
one of the strips so that the desired  65 have been proposed. A synchronous
movement  in-phase relationship of the movement of the 20  requires not
only that the two drive means  two strips is restored. operate at
corresponding velocities but the    In accordance with a second aspect of
the phase angles must also be the same. All sys-  invention there is
provided an appliance hav- tems which synchronize only the velocities have
ing a first strip transport system, a drive for  70 the disadvantage that
there is no correct phase  the system, an arrangement providing on a 25
coordination. It is particularly difficult to  first signal line first
cyclically recurring sig- maintain a proper phase coordination when  nals
each having a progressively  changing the drive means runs up or slows
down.  parameter and produced in synchronism with Although it has been
proposed to synchronize  the movement of the first strip, a comparator  75
a film strip and a sound tape with the aid of  having two input connections
to one of which 30  perforated sprocket-driven sound tapes, per-  is
applied the first signals while the second is forated sound tapes are not
readily available.  adapted to have applied to it second cyclic-
Synchronization by a pilot tone has also been  ally recurring signals each
having a progres- proposed but phase errors can occur if the  sively
changing parameter and generated in  80 pilot tone signals are equal
because if one or  synchronism with a second strip transport sys- 35  more
signals fail to appear e.g. because of  tem, the comparator being adapted
to com- film splicing, a proper phase relationship of  pare the
instantaneous values of the changing the picture and the associated sound
will not  parameters at its input and providing an out- be established and
can only be reestablished  put signal indicative of the extent and direc-
85 with difficulty. This remark is also applicable  tion of any error in
the phase relationship in 40  to those systems in which an absolute number
the movements of the two strips from a desired of pulses is stored and the
stored pulses derived  in-phase relationship, and speed control cir- from
each strip are compared.              cuitry responsive to the output of
the com- In accordance with one aspect of the inven-  parator to restore
the movements of the two  90 tion there is provided a process for synchro-
strips to the desired inphase relationship. 45  nising two signals one of
which is generated    In accordance with a third aspect of the in
synchronism with the movement of a strip  invention there is provided a
synchronising running through a first appliance and the other  arrangement
comprising a first appliance con- [Price 25p]    2
1,355,974                                            2 taining a first
strip transport system, a second  rupter for a motor driving the sound
carrier appliance containing a second strip transport  appliance. In this
case, the sound carrier strip system which is to run in a desired phase
rela-  is adjusted by the motor until it assumes its 



tionship with respect to the first system, a first  predetermined position
even when the inter- 5   signal generating assembly adapted to pro-  rupter
contacts have been opened. This may  70 duce a first cyclically recurring
signal having  be accomplished if the sound carrier strip is a
progressively changing parameter the first  provided with conducting
surfaces, which may signal being produced in synchronism  with  be  printed
on the sound carrier strip and the first strip, a second  signal generating
which are interrupted at a point which cor- 10  assembly adapted to produce
a second cyclic-  responds to a predetermined position of the  75 ally
recurring signal having a progressively  sound carrier strip. In a camera,
the problem changing parameter, the second signal being  may be solved
without need for additional produced in synchronism with the second strip,
electrical means. In this case, the sound carrier a comparator for
comparing the first and   strip is preferably provided with a locking 15
second signals and producing an output signal  device for the release
switch, which locking  80 which is a measure of the extent and direction
device is in its locking position when the sound of the phase relationship
from  the desired  carrier strip is in a position other than the phase
relationship  between  the two strips  predetermined position. Under
certain circum- movement, and speed control circuitry respon-  stances it
may be undesirable for the move- 20  sive to said output signal to adjust
the speed  ment of the appliance to be continued in order  85 of one of the
systems so that the desired in-  only to adjust the sound carrier strip to
its phase relationship of the two strips is restored.  predetermined
position because such adjust- The parameter may consist of the ampli-  ment
may result in a waste of film. For this tude or preferably of the frequency
of the sig-  reason, the mode control switch, preferably 25  nal. The
signal need not be a sound signal but  the release switch, may be connected
to means  90 may consist of light signals. The variable para-  for
disabling an intermittent strip drive means, meter preferably has a value
which progres-  e.g., for disengaging a pull-down claw, which sively
increases or decreases, suitably linearly.  means are in operative position
when the mode If the functional relationship  between  the  control switch
is in the position OFF. When 30  parameters of the signals associated with
the  a camera which is provided with such means  95 two drive means is
known, a control signal  is stopped and the sound carrier strip does which
during an in-phase movement of the  not assume its predetermined position,
only a two strips has a predetermined, desired value  single picture can be
over-exposed as a result can easily be derived by a comparison of the  of a
rotation of the shutter. Even this defect 35  two signals during the
movement of the strips.  may be eliminated if the mode control switch  100
It is desirable that this desired value is con-  is connected to an
auxiliary shutter arranged stant. The desired value may vary between two
to block the light path of the main shutter different levels. Whereas the
periods of the  when the appliance has been switched off, and two signals
may differ, they will preferably  the main shutter may then open again
without 40  have equal periods.                            causing
overexposure in a camera. In a pro-  105 When the invention is used in
conjunction  jector, such auxiliary shutter can be disposed with
cinematograph equipment to maintain a  behind the aperture plate to block
the light sound strip in step with a film strip, means  emitted by the
projector lamp and it may take are preferably provided for adjusting the
sound  the form of a heat filter. 45  carrier strip  to  a predetermined
position,    In an alternative arrangement the mode  110 which means are
preferably connected to a  control switch is connected to an actuating mode
control switch. This relieves the syn-  means for a clutch, which is
connected between chronising equipment from having to perform   the main
drive means of the appliance and control functions which may be required as
the shutter and preferably to an actuating 50  a result of an undefined and
undefinable posi-  means for a clutch which is connected between  115 tion
of the sound carrier at the beginning of  the main drive means of the
appliance and a recording or reproduction. The term "mode  the intermittent
strip drive means. In this control switch" used in this connection may
case, the main drive means of the appliance include a camera release
switch. It will be  may act only on the means for driving the 55
understood that the invention is not concerned  sound carrier rather than
the intermittent strip  120 with the two strips starting in step with one
drive means and/or the shutter. another so much as with ensuring that
during     In another arangement, which is particu- running of the
equipment the desired in-phase  larly suitable for projector appliances,
the relationship between the two strips is main-  sound carrier strip is
adapted to be uncoupled 60  tained despite stretching or shrinking of one
from its drive means, preferably by the mode  125 strip with respect to the
other. Preferably in  control switch, as it moves to position OFF.
connection with cameras having  a release  In a projector, individual
parts, such as the switch, use is made of an arrangement in which  sound
carrier may be accessible more easily the sound carrier strip is
operatively connected  than in a camera. If the sound carrier can be 65  to
a by-pass switch, which by-passes an inter-  uncoupled from  its drive
means, it may be  130    3
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moved, e.g., by hand, to its predetermined  is utilised. In this case and
also generally when position. This operation may be performed  the signal
is in the form of a stylus-cut sound automatically if spring means for
returning the  recording, the recording may become worn sound carrier to
its predetermined position are  with use so that preferably several closed
sig- 5  connected to the sound carrier.              nal tracks, with which
the pick-up can be  70 The invention will now  be described in  selectively
aligned are provided. When one of more detail, by way of examples with
reference  the tracks is worn, a suitable arm shift is oper- to the
accompanying drawings, in which:     ated to align the arm with another
track which Figure 1 illustrates diagrammatically one  has not yet been
worn. If the disc 9 stores the 10  arrangement employing a camera, a sound
re-  signal in the form of a film track recording,  75 producing  appliance
and  a synchronizing  a light sensitive detector device must be pro-
device;                                     vided in the camera  4 in place
of the arm to Figures 2A, 3A, 4A and 5A each show the  read the film track.
relationship of two synchronizing signals;    The signals read from the
disc 9 are also 15    Figures 2B, 3B, 4B and 5B each represent  fed to the
device 3 and are compared with  80 the resulting signal which results from
com-  those from the tape 1 to derive a control sig- bining the signals of
Figures 2A, 3A, 4A and  nal for the camera motor. Because the syn- 5A;
chronizing signals associated with the film are Figures 6  and 7 illustrate
how the resulting  not carried by the latter but are generated by 20
signals may be used to provide further control  a signal generator which
operates in synchro-  85 signals by comparing  them  with reference  nism
with the movement of the film, it is values;
necessary for good sound reproduction to en- Figures 8 to 18, with the
exception of Figure  sure that, from the beginning, the signals of 15 which
is an explanatory graph, are electri-  the sound tape 1, are in phase with
those 25  cal circuit diagrams; and                   derived from  the
signal generator of the  90 Figures 19 to 25 are diagrammatic repre-
camera. For this purpose, the camera 4 has a sentations to assist the
explanation of the  suitable marking device, which causes at least
operation of different mechanical assemblies.   one additional signal to be
recorded on the Referring to Figure 1, a first signal is pre-  film for
each period of the signal derived from 30  recorded on a sound tape 1 of a
tape recorder  the disc and which appears on the film at the  95 appliance
2 before a sound recording is made  beginning of each period of each disc
signal. on the tape. During the operation of the appli-  In one arrangement
the film marking device ance 2, the signals on the tape 1 are detected
comprises essentially a shutter which is opened by a sound head (not shown)
and fed to a  in synchronism with the movement of the film 35
synchronizing device 3. A  camera release  by a cam arranged coaxially with
the gear 8  100 switch of a camera 4 is operated at the same  and which,
during each revolution of the gear time. A film, not shown, is contained in
a  8 and thus the disc 9, opens the shutter to cartridge 5, which is
indicated in dotted lines  expose the film to the marking light path once
and contained in the camera. A take-up reel  for each disc revolution. 40
in the camera is driven by a shaft 6. Theoretic-    The previous and
subsequent parts of the  105 ally, signals like those on the sound tape 1
description are based on the assumption that could also be prerecorded on
the film. Because  audio frequency signals, at different frequen- this is
difficult in practice, the signals are pre-  cies, are generated, but it is
to be understood ferably instead generated by a signal generator  that
light signals at different frequencies or 45  in the camera and which is
controlled in  signals which differ in amplitude may also be  110
dependence on the velocity of the film in the  generated and used instead
or as well as the camera 4.                                   audio
frequency signals. The  signal generator is represented  in    Figures 2A,
3A, 4A and 5A show two dif- Figure 1 by a gear 7 secured to the shaft 6,
ferent relationships of the two signals which 50  a gear 8 in mesh with the
gear 7, and a disc  can be used to detect correct synchronization  115 9,
which is driven by the gear 8 and in which  by the device 3. The signal
indicated in thin the signal is stored which is to be associated  line is
the signal which is recorded on the tape with the film. It is desirable to
use the disc  1 and the signal represented in thick line is 9 because only
a small space is available in  the signal from the camera 4. In the
diagrams, 55  a camera 4 and because a disc can be relatively  time is
plotted on the axis of abscissae and  120 easily arranged within the space
which is pro-  frequency on the axis of ordinates. It is vided in the
camera 4 for the cartridge. A sig-  apparent that the signals associated
with the nal-detecting device, not shown, must also be  two drive means of
the camera and tape re- contained in the camera. The nature of this  corder
respectively, have a parameter, namely, 60  signal-detecting device will
obviously depend  frequency, which has a value that varies with  125 on the
form in which the signals are stored on  time. The signals are frequency
modulated to the disc 9. If the signals are stored magnetic-  give a linear
ramp-shaped modulation although ally, a suitable magnetically sensitive
sound  other forms and shapes of modulation may be head is preferably
provided. When a gramo-  used. The signal period, i.e., the time in which
65  phone record is used, a suitable pick-up arm  the variable parameter
i.e., the signal fre-  130  
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4 quency, rises from  its smallest value to its  has a sign depending on
the direction of the highest value, could in theory correspond to
deviation and which appears across the load the entire length of the tape
strip 1 or of the  impedance during asynchronous operation. film strip
contained in the cartridge 5. This    The preferred arrangement is as shown
in 5  would have the advantage that a specific para-  Figure 2 aA in which
the two signals [err]  70 meter value of the signal would be associated
are of slightly different frequencies and are with each point of the length
of the respective  first superposed to form a resulting signal [err] strip.
Although the coordination of the two  The two signals [err] being similar,
the signals could then easily be detected, in prac-  resulting signal has a
linear waveform  S if 10  tice, with such a long running period of cur-
the signals [err] are subtracted from  one  75 rently available tapes and
films the difference  another. As an alternative, an addition of the
between the highest and lowest values of the  signals [err] having the
configuration shown parameter of the signal would be so large that  in
Figure 2 may be used and in this case the the signal-handling equipment in
the tape  resulting signal would be a ramp having an 15  recorder 2 and the
camera 4 would have to be  inclined edge that is approximately twice as  80
responsive within a very wide range. Unless  steep as the inclined edges of
the signals [err] this was done, the parameter values could in-  [err].
Such a resulting signal could be used to crease only with a rather gentle
slope and the  control drive means but special circuitry would signal
detectors would then have to perform   be required for this purpose. For
instance, such 20  a very exact function if the differences between
circuitry could have a variable resistor which  85 the parameter values are
to be precisely sensed.  is varied in synchronism with the rotation of It
has been found that with frequency-modu-  the controlling drive means to
compensate the lated signals the audio frequency values ascend  pulsation
of the resulting ramp signal. linearly in the range 250-5000 Hertz, and
A phase difference between the signals [err], 25  preferably lie between
500-2500 Hertz, in  S4 associated with the two drive means as is  90 view
of the requirements of currently avail-  apparent from Figures 2 Ab and 2
Ac may able inexpensive tape recorders.            be due to a phase
displacement alone or to In the drawing, Figures 2 aA, 3 aA, 4 aA   an
operation of the two drive means at dif- and 5 aA represent various ways in
which two  ferent speeds. The use of frequency-modulated 30  input signals
to the device 3 can be related  signals has the advantage that a higher
film  95 during synchronous movements of the two  strip velocity results in
a higher frequency of strips and Figures 2 aB, 3 aB, 4 aB and 5 aB  signal
S4 so that an increase in film speed pro- show the corresponding aggregate
signals from   duces an immediately detectable phase lead of the device 3.
In each case the signal [err] rep-  signal S4 associated with the camera
drive 35  resented by thin lines is the signal coming  relative to the
sound tape signals [err]. This  100 from the sound tape 1 whereas the
signal [err]  results in a very good control response which represented by
thick lines is the signal from   virtually precludes hunting. A  lead of
the the camera 4. The diagrams shown in column  camera relative to the
sound tape results in b represent the situation when the signal [err]  a
resulting signal [err] (Figure 2 bB) which may 40  from the camera leads
the signal [err] from the  have intermittent negative values if the fre-
105 sound tape so that the period of signal [err] is  quency difference
between signals [err] and [err] terminated earlier than during synchronous
is small during synchronous movements. These movements. The diagrams in
column c repre-  negative values may be avoided if the dif- sent the
situation when the film lags the sound  ference between signals [err] and
[err] during 45  tape so  that the period of signal [err] terminates
synchronous  movements  exceeds  the  dif- 110 later than during
synchronous movements.    ference between  the highest and lowest instant-
In Figure 2, the signals [err] are of identi-  aneous frequency values of
the two signals cal shape although covering slightly different  produceable
by variations in drive speed. As frequency ranges,  and are in phase during
is apparent from  Figures 2 Ab, and 2 Ac, 50  synchronous movements. The
frequencies with-  deviations from a synchronous condition result 115 in
each of these signals progressively increase  in different resulting
signals [err] and [err] which so that in each case a linearly ascending
ramp  appear in alternation. These signals may differ signal results. Other
changes  in the parameter  in frequency only slightly from the resulting
than linear could be used but then the con-  signals [err]  denoting
synchronous movements 55  trol equipment for responding to differences  and
in this case they have a large pulse width  120 in the instantaneous
parameter values is neces-  as shown in Figures 2 bB and 2 cB, or they
sarily more complicated.                    may differ in frequency greatly
from  the If the signals [err] have equal parameter  resulting signal [err]
and in this case have a small values and are applied to a comparator, e.g.,
pulse width. 60  a bridge circuit, in the device 3, the device    In the
signal relationship shown in Figure  125 would provide no output signal
across a load  3, the signals [err] differ in phase by 180[err] impedance
during  synchronous  operation  during synchronous movements, so that this
whereas a deviation from a synchronous con-  condition results in a
resulting signal [err] hav- 



dition would result in a signal being gener-  ing two different values in
alternation. A com- 65  ated, as is shown in Figures 2b and 2c, which
parison of this signal [err] with the signals [err] 130    5
1,355,974                                            5 (Figure 3 bB) and Sn
(Figure 3 cB) which are  resulting signals which may appear are com-
provided by a deviation from the synchronous  pared with at least two
reference values, condition, show that the upper value of each  namely, an
upper reference value Ow and a of the signals [err]  differs only slightly
from   lower reference value Uw. In addition, the 5   the upper value of
signal [err]. The same remark  resulting signals are compared to a desired
70 is applicable to the lower values. This result  value Sw for synchronous
movements. This is obtained by suitable selection of the inclina-  value Sw
corresponds in magnitude to the tion of the edges of the signals [err]. As
a  resulting signal [err]. result, the difference between the upper and
The two reference values Ow, Uw corres- 10  lower values of signal [err]
during synchronism   pond respectively to the upper and lower values  75 is
less than the differences between the upper  of signals [err] which are +
180 out of and lower values of the signals [err] or [err] in  phase and
correspond to a deviation which cor- the case of a deviation from the
synchronous  responds to a lead or lag of the controlled drive condition.
This fact facilitates the generation  means by 360 [err]+ Sn). It is
apparent that 15  of a control signal, as will be described later  the
upper value of the resulting signal [err]  80 with reference to Figure 7.
which results during a lead of the camera dif- Figure 4 represents a signal
relationship in  fers from the upper reference value Ow by which the
signals [err] and [err] are in phase dur-  the same amount by which its
lower level dif- ing synchronous movements  but their fre-  fers from the
lower reference level Uw. The 20  quency values vary in mutually opposite
direc-  same remark is applicable to the signal Sn  85 tions. It is
apparent from Figure 4 Aa that  to that when the resulting signals are
suitably the difference between the mirror image sig-  filtered and
compared with the reference levels nals [err] and [err] decreases
continuously during  Ow and Uw or Sw it can easily be ascertained a signal
period. If the two signals are aggre-  whether the controlled drive means
leads or 25  gated by subtraction, the resulting signal would  lags or is
synchronized.                  90 be a very steep ramp signal like that
formed    In Figure 7, the signals [err] and [err] are by an addition of
the signals in the embodi-  selected from the embodiment shown in Figure
ments shown in Figures 2 and 3. With mirror  5. During synchronous
operation, two values image signals it is therefore desirable to aggre-
appear in alternation and in this case the two 30  gate them by addition.
In this case, the result-  reference values Ow, Uw  are equal to the  95
ing signal [err] during synchronous movements  upper and lower values of
the signal [err] occur- is constant whereas the signals [err] obtained
ring during such synchronous running. The in case of a deviation from the
synchronous  signals [err] are selected so that the difference condition is
shown in Figures 4 bA and 4 cA   between the frequencies of the upper and
35  and is similar to those represented in Figure  lower values of the
resulting signal [err] is larger 100 2.
than or equal to the deviations in the result- These remarks are
substantially applicable  ing signal frequency which can occur as a also to
Figure 5, in which the signals [err]  result of a deviation from  the
synchronous are again mirror images but during  syn-  condition. It is
found in fact that the upper 40  chronous movements are in antiphase with
values of signals [err] are near the upper 105 one other. In this case, the
resulting signals  reference value Ow and the respective lower obtained by
an addition of signals [err] are  values, which differ markedly from the
upper similar to those obtained in the embodiment  reference value Ow, and
are near the lower shown in Figure 3.                            reference
value Uw. By suitable filtering it 45    Figures 2 to 5 represent four
examples of  can be established whether the values of the  110 how input
signals to the comparator device  resulting  signal are  above  or below
the 3 can be chosen and coordinated to provide  reference values and thus
the direction and an indication of asynchronism i.e. an out-of-  magnitude
of any deviation from  the syn- phase relationship between the movements of
chronous condition. 50  the two strips. Other ways of achieving the
Figure 8 shows an electronic circuit for  115 same effect are of course
possible. For instance,  obtaining the resulting signal, comparing it
sinusoidal signals may be used rather than  with reference values Ow, Uw
and Sw, and ramp signals. Also, when utilising signals  providing a
correction signal to re-establish which are out of phase during synchronous
the synchronous condition. The inputs for the 55  movements, the phase
difference need not be  signals [err] are shown in the upper left por-  120
180 but virtually any desired phase difference  tion of Figure 8. The
signal [err] is directly may be selected.
applied  to an amplifier 10. A differentiator 11 Figure 6 shows how  the
resulting signal  enables the signal [err] to be compared first with [err]
may be used to provide a correc-  a non-modulated reference signal SR when
60  tion signal to restore synchronisation. The  the signal generator takes
the form of the disc  125 



aggregate signals of Figure 4 are shown in the  9 (Figure 1) in the camera
4 having the sig- right-hand portion of the Figure. The signal  nals stored
as a stylus-cut groove in a sound [err] (synchronism) is represented by a
solid  record. In this case, the sound pick-up is line, the signal [err] by
a dotted line and the  sensitive to vibration which may result in an 65
signal [err] by a dash-dot line. These different  interference  signal
disturbing  the synchro-  130    6
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which must therefore be  nal delivered by the logic circuit 18 is applied
filtered out. This is best accomplished in that  via an input transistor 23
to one section of the a  non-modulated  reference  signal [err]  is
voltage divider. This section comprises a rela- recorded on the disc 9 at
the same time as the  tively small resistance 24. A capacitor 26 is 5
frequency-modulated signal [err] so that any  connected between the
reference input 25 for  70 vibration will have the same effect on the sig-
the control signal and the base of the com- nal [err] as on the reference
signal [err]. In a sound  parison transistor 22 to quicken its response
playing record, the sound grooves are prefer-  to the control signal. The
capacitor 26 may ably like those of a stereophonic sound record-  be
adjustable.  A  known voltage-stabilizing 10  ing and the modulated signal
[err] is recorded   circuit is connected between the output of the  75 on
one flank of the groove while the reference  control transistor 20 and the
motor 21 and, signal [err] is recorded on the other flank. The  although
shown, will not be described. signals [err] are then applied to the
differen-    In the description of Figure 8, it has been tiator 11,  in
which the interference signal is  stated in connection with the threshold
value 15  filtered out. The differentiator 11 may be  switches 17a, 17b,
17c that they should have  80 omitted if the signal [err] has been recorded
by  a hysteresis which is smaller than the residual a different method. In
this case the signal [err]  ripple at their input. This can be achieved by
from  the camera is directly applied to an  the use in each of a Schmitt
trigger circuit amplifier 12. The outputs of the amplifiers 10,  such as is
shown in Figure 9. This Schmitt 20  12 are connected to a heterodyning
circuit 13,  trigger comprises in the usual manner an in-  85 in which the
resulting signal is formed. Because  put transistor 27  and an output
transistor 28. the signals [err] are frequency-modulated sig-  A difference
from  known circuits resides in nals, the resulting signal must be applied
to  that feedback is accomplished  through  an a frequency descriminating
circuit 14, which   adjustable resistor 29, which is connected 25  has at
its input frequency converter 15. The  between the base of the input
transistor 27  90 converter 15 virtually constitutes a frequency  and the
collector of the output transistor 28. counter because it generates a pulse
in response  The two transistors 27, 28 are complementary to every change
of the frequency of the result-  transistors. The input transistor 27 is a
PNP ing signal from the upper value to the lower  transistor and the output
transistor 28 an NPN 30  one. Hence, each pulse of uniform width which
transistor. The hysteresis of the Schmitt trig-  95 is generated by the
frequency converter 15  ger which is shown may be adjusted by the
corresponds to a pulse of the resulting signal,  resistor 29, or
alternatively by a variable resis- regardless of the width of the latter
pulse. As  tor 30, which is connected to the base of the a result, the
control signal to be formed is  input transistor 27. A voltage divider con-
35  independent of  the pulse width of the result-  sisting of two
resistors 31, 32 is included in  100 ing signal. The frequency converter 15
has  the emitter circuit of the input transistor 27 connected to it a
comparator circuit 16, which  and serves to adjust the threshold switching
comprises at least two and in the present em-  value. bodiment three
channels and which serves also    The voltage divider in the emitter
circuit 40  as a frequency-voltage  converter For this  of the input
transistor 27 includes in series  105 purpose, a threshold value switch
17a, 17b or  with resistor 32 a diode [err] for compensating 17c is
provided at the outlet end of each chan-  voltage and temperature changes,
at least in nel. These threshold value switches have pre-  part. The
resistor 32 may be replaced by a ferably a hysteresis which is smaller than
the  series chain of diodes. If the voltage across the 45  residual ripple
at the input. Each of the three  diode [err] is designated [err], the
following cal-  110 channels is tuned to a predetermined frequency
culation may be performed: by a suitably dimensioned resistance-capaci-
tance circuit. For instance, a channel 16a is                [err] tuned to
2 kHz, a channel 16b to 3 kHz and              U = 50  a channel 16c to 4
kHz. The value of 2 kHz                     [err] in channel 16a
corresponds to a lower reference value Uw of Figure 6, the value of 3 kHz
in  (where [err] is the threshold voltage) so that the channel 16b
corresponds to the desired value  proportionality of the voltages [err] and
[err] is Sw and the value of 4 kHz in channel 16a to  improved.
115 55  the upper reference value Ow. The outputs    In many cases it is
desirable to fully com- of the three channels 16a, 16b, 16c are applied
pensate for voltage and temperature voltages. to an identifying logic
circuit 18, which gener-  In this case, an arrangement such as shown in 



ates a control signal that is applied to a motor  Figure 10 may be adopted,
where parts having control circuit 19 disposed in the camera.    the same
function are provided with the same  120 60    The motor control circuit 19
has a control  reference numerals as in Figure 9. A  dif- transistor 20
controlling a camera motor 21.  ference resides virtually only in that the
emit- The base current of the control transistor 20  ter circuit of the
input transistor 27 is con- is regulated by a comparison transistor 22.
nected by a resistor [err] to the positive termi- A voltage divider is
connected to the base of  nal [err] of the power source (not shown) and
125 65  the comparison transistor 22. The control sig-  includes an emitter
follower [err] the base of    7
1,355,974                                            7 which is controlled
by a voltage divider con-  maining embodiments will now be explained
sisting of the resistors 31, 32 so that       with reference to Figure 15.
The input voltage [err] represented by a thick [err]                   line
exhibits a linear rise. The thin line repre-  65 [err]
sents an output voltage [err] such as is pro- duced in the circuits shown
in Figures 9 to 11. An embodiment as shown in Figure 12 or 13 and the
operating voltage [err] is very well com-  has such a switching function
that the output 5  pensated  and  always proportional to  the  voltage
initially follows the output voltage  70 threshold voltage [err]
[err] to a certain value. This means that with Figure 11 shows an
embodiment which is  a low  input voltage the output voltage is similar to
that of Figure 10 but comprises  virtually zero  and rises virtually to the
full homopolar transistors so that the resistor [err]  operating  voltage
when  a  predetermined 10  is grounded. In practice it will be necessary in
threshold voltage is exceeded. In response to  75 such circuit to provide a
diode circuit between  a further increase of the input voltage, the the
collector of the input transistor 27 and the  Schmitt trigger is reset to
its initial condition. base of the output transistor 28. In the pre-  The
resulting changes of the voltage [err] are sent case, this diode circuit
consists of a single  indicated by a dotted line. 15  Zener diode [err]. A
circuit cuch as that of    In a circuit as shown in Figure 14, a lower  80
Figure 10 might also comprise homopolar tran-  input voltage [err] results
in the output voltage sistors if one or more diodes are connected  [err]
which  is represented by a dash-dot line between the collector of the input
transistor  and above a predetermined  threshold value is and the base of
the output transistor. If it is  returned to zero. The output voltage will
res- 20  desired to use PNP transistors rather than  pond like the output
voltage [err] to a further  85 NPN  transistors, they may be effected by
rise of  the input voltage. reversing the polarity of the operating voltage
Numerous modifications are possible. For [err]. This measure would
necessitate also re-  instance, homopolar transistors may be used placement
of  the transistors 27, 28 shown in  in the embodiment of Figure 14 if the
input 25  Figures 9 and 10.                             is applied directly
to the base of transistor [err].  90 When the circuit is to be energised in
res-    Figure 16 shows a modification of the motor ponse to a
predetermined threshold voltage  control circuit 19 shown in Figure 8. The
and de-energized in response to a threshold  motor control circuit 19 of
Figure 8 could voltage which is higher than the first, this may  be
described as a current-voltage control cir- 30  be accomplished by a
circuit such as is shown  cuit whereas the control circuit shown in  95 in
Figure 12. In Figure 12 there is included  Figure 16 is more properly
described as a an additional transistor [err], the base of which  pulse
control circuit. This circuit is used to is connected to a voltage divider,
which shunts  control a motor 33 in a camera which also has the input
transistor and consists of two resistors  a zooming motor 34. The motor 33
is con- 35  [err]. The emitters of the two transistors 27,  nected to a
speed-controlled change-over switch  100 [err] are interconnected. In this
case, a first  35 at one input of the control circuit. This threshold
voltage initially renders the Schmitt  change-over switch 35 is connected
to the in- trigger conducting but a further voltage rise  put of a
frequency-voltage converter, which up to a second threshold value blocks
the input  comprises a transistor 36. The output of this 40  transistor 27
because the voltage divider [err],  converter is connected in the usual
manner to  105 [err] is connected to the base of the input tran-  a
smoothing capacitor 37, which may have only sistor 27. The corresponding
modification com-  a relatively low capacitance and in this res- prising
homopolar transistors 27, 28, [err] is  pect differs from the conventional
circuits. In shown in Figure 13, where the base of the  the known circuits
of this kind it is desired 45  transistor [err] is also connected to the
base of  to provide at the output of the frequency- 110 the input
transistor 27 by a part of the voltage  voltage converter a voltage which
is as smooth divider [err] and the emitter of the transistor   as possible.
It has now been found that the [err] is connected to the emitter of the
input  residual ripple at the output of this converter transistor 27. A
Zener diode [err] is provided  may be used to control the motor. For this
50  as in the embodiment of Figure 11.            purpose, the
frequency-voltage converter has  115 



For the sake of clarity, the Figures 12, 13,  connected to it  a threshold
value switch con- and 14 show greatly simplified embodiments,  sisting of a
Schmitt trigger as shown in Figure in which compensating circuits are
omitted.   9 and comprising an input transistor 27' and The switching
function of the embodiment  an output transistor 28'. For regeneration, a
55  shown in Figure 14 is an inversion of the func-  resistor 29' is
connected between the collector 120 tion of the Schmitt trigger shown in
Figure  of the output transistor 28' and the base of 12. The only
difference resides in that the in-  the input transistor 27'. Matching is
accom- put is connected by the series resistor 30 to  plished by an
adjusting resistor 38. An adjust- the base of the input transistor 27
rather than  able voltage divider 39 for adjusting the 60  to the
additional transistor [err]. The switching  threshold value is included in
the emitter cir-  125 functions of this embodiment and of the re-  cuit of
the  input transistor 27'. The control    8
1,355,974 signal from the logic circuit 18 (Figure 8) is  nected, the motor
33 runs to drive the shaft applied via an input terminal 40 to this voltage
102 so that the picture aperture 101  is divider. The output of the Schmitt
trigger is  periodically opened. coupled to the motor 33 by a convential
switch-    As soon as the switch 106 has returned to 5   ing circuit which
comprises a transistor 41 so  the position shown in Figure 19, the shutter
70 that the motor 33 is fed with current pulses  leaf 103 must be stopped
in  the position which have a width that varies in accordance  shown. For
this purpose, the disc 103 carries with the reference signal that has been
applied.  a slip ring 109, which extends around an arc In connection with
Figure 2 it has already  of about 180[err]. Two stationary wiping contacts
10  been pointed out that the two signals [err]  110, 111 cooperate with
the slip ring 109 on  75 associated with the sound tape 1 and the  one
side. As long as the slip ring 109 connects camera 4 may be identical
during synchronous  the two contacts 110, 111, this by-pass circuit
movements and that a control signal can then  by-passes the contact 108 so
that the energiza- be derived from a comparison of the two para-  tion of
the motor 33 is continued. This con- 15  meter values. One way in which
such signals  dition is maintained for as long as the shutter  80 may be
compared is shown in Figure 17, where  disc 103 is in a position in which
the picture the signals [err] are applied to the input of  aperture 101 is
open. a Wheatstone bridge 42. When the parameter    As soon as the slip
ring 109 is in a position values of the two signals are equal, the bridge
in which it connects a stationary contact 111a 20  42 is balanced so that
no output signal will  to a further contact 112, the motor 33 is short-  85
appear across the load impedance of the bridge  circuited to brake the
shutter disc 103. circuit 42. Output signals having one sign or    For
synchronization of sound, a signal gener- the other indicate a lead or lag
of the con-  ator is provided in the camera and is driven trolled drive
means. The output signals of the  in dependence on the motion of the film.
In 25  bridge circuit 42 may then be processed to  Figure 19 this signal
generator comprises a  90 form a control signal in various ways. Accord-
disc 9,  in which synchronizing signals are ing to Figure 17, the load
impedance of the  recorded. As the disc is driven with the film bridge
circuit 42 comprises a measuring instru-  a modulated signal is applied to
the synchro- ment 43, which varies a capacitance 44 in-  nizing device 3.
In order to ensure at the 30  cluded in a a.c. circuit. The resulting modu-
beginning of the recording on the film and  95 lated alternating current is
fed to a control  during  its subsequent projection that the disc circuit
45 for a motor 46 to control the latter.  9 in the camera is in the same
position as a The instrument 43 may be replaced by a dif-  corresponding
disc in the projector, means ferential amplifier, the output signals of
which  are provided which enable the motor 33 to be 35  are applied to a
suitable motor control cir-  de-energised, only when the disc 9 is in a
pre- 100 cuit.                                         determined position.
For this purpose, the disc An arrangement which comprises a differen-  9
carries an additional slip ring 114, which tial amplifier is shown in
Figure 18. Each of  cooperates with two stationary wiping con- the signals
[err] is applied to a frequency-  tacts 115, 116. By means of these wiping
con- 40  voltage converter, which comprises transistors  tacts 115, 116 and
of the slip ring 114, the  105 47  and  47a, respectively, and  smoothing
contact 108 is also by-passed until the sta- capacitors 48 and 48a,
respectively connected  tionary wiping contacts 115, 116 are in register
each to one of the transistors. The voltages  with indentations 117, 118,
as is shown in which correspond to the signals [err] are then  Figure 19.
In this case, the supply of current 45  applied to a differential
amplifier, which com-  will be interrupted as soon as the slip ring 109
110 prises the transistors 49, 50, 51. The output  has ceased to bridge the
contacts 110, 111 of this differential amplifier is connected to  and the
shutter disc 103 then returns to the the channels 16a, 16b, 16c shown in
Figure  position shown. 8. The signals are then processed further as    For
practical reasons, the period of the syn- 50  described with reference to
Figure 8.         chronizing signal corresponds only to a cer-  115 An
arrangement for stopping the camera  tain length of the film  e.g., sixteen
frames. In 



with the aperture closed and the film in a  practice  the by-passing of the
contact 108 predetermined position will now be described  delays the
de-energization of the motor 33 by with reference to Figure 19. A camera
hous-  less than one second if the camera operates 55  ing, not shown, has
a camera lens (not shown)  normally with 18 frames per second. Such a  120
and behind it a picture aperture 101, which  delay is acceptable to an
amateur. during a shot is periodically covered by a      Figure 20 shows a
camera which is pro- single-leaf shutter 103, which is secured to a  vided
with means for arresting the rotation shaft 102. The latter is connected to
and driven   of the main shaft 102. These arresting means 60  by the camera
motor 33, which for this pur-  consist substantially of a cam  119 secured
to  125 pose is energized by a battery 105. A release  the shaft 102 and
having a nose 120. As dia- switch 106 is provided, which is operable to
grammatically shown release button 121 is connect a contact 107 to a
different current-  connected by an overcentre spring 122 to one carrying
contact 108 for energizing the motor  end of a lever 123. A slidable
locking member 65  33. When the contacts 107 and 108 are con-  124 is
pivoted to the other end of the lever  130    9
1,355,974                                         9 123 and arrests the
rotation of the shaft as  tinuously exposed and is thus overexposed. soon
as the release button 121 is moved to  This may be prevented if the rod 131
is pro- the left as this causes the locking member 124  vided with rack
teeth 134, and are in mesh to enter the path of the nose 120.          with
a pinion 135. A link 136 is connected 5     To prevent the slidable locking
member 124  to the pinion and to an auxiliary shutter 137  70 moving into
the path of the nose until the disc  for the picture aperture. Displacement
of the 9 is in its predetermined position, a cam 125  release 121 to the
left results in an upward connected to the disc 9 is followed by one arm
displacement of the auxiliary shutter 137 in of a lever 126. The other arm
of the lever lies  Figure 21 so that the picture aperture, not 10  in the
path of movement of the slidable lock-  shown,  is closed and exposure of
the film frame  75 ing member 124 so that the member 124 can-  in the
aperture is prevented. not enter the path of the nose 120. The cam   A
different embodiment is shown in Figure 125 has a recess 127 at a point
which corres-  22, where a dog clutch section 138 is secured ponds to the
predetermined position of the disc  to the shaft 102 for rotation
therewith. The 15  9. As soon as the lever 126 falls into the recess  shaft
102 passes through a hollow shaft 139, 80 127, the lever 126 is shifted out
of the path  which carries a complementary clutch section of the slidable
locking member 124 which can  140 as well as a rotating shutter 103b and a
then assume its position at which it obstructs  cam  129b for operating a
pull-down claw. the nose 120 and stops further rotation of the  The hollow
shaft 139 also carries a cam 119b, 20  shaft 102.
which corresponds to the cam 119 in Figures  85 By means not shown,
contacts for supplying  20 and 21 and has a nose 120b. This nose power to
the motor of the shaft 102 are con-  120b cooperates with a locking member
142, nected to the slidable locking member 124 so  which is operated by the
release 121 by means that even when the release button 121 is  of an
overcentre spring 141 and when the 25  moved to the position shown the
energization  release 121 is released for movement to the  90 of the motor
is continued until the lever 126  position shown, the locking member
immedi- falls into the recess 127.                  ately swings into the
path of the nose 120b to It has already been mentioned that the  arrest the
rotation of the hollow shaft 139 means which have been described generally
with the rotating shutter 103b and the pull- 30  delay the de-energization
of the camera motor  down claw  cam  129b. During the pivotal  95 only for
a short time so  that this results in  movement of the locking member 142
to the only a small waste of film. Even this small  position shown, an
extension 143 of the rod waste of film can be reduced or avoided by  131
connected to the release 121 shifts the using arrangements now to be
described.     coupling section 140 to the left so that the 35    The
embodiment shown in Figure 21 is  hollow shaft 139 is uncoupled from the
main  100 similar to that of Figure 20 and like parts  shaft 102. The
feeding of the film is thus are  designated  with  the  same  reference
stopped and an exposure of the frame in the numerals. However the slidable
locking mem-  picture aperture is prevented. It has proved ber 124 of
Figure 20 is replaced by a pivoted  desirable that the rotating mass of the
coupl- 40  locking member 124a, which carries one of  ing to be arrested is
relatively small when the  105 the contacts of a motor switch 128. A rotat-
clutch 138, 140 is disengaged so that an un- ing shutter 103a is connected
to the shaft 102  desired reaction on the transmission and motor and on the
rear carries cams 129 for operat-  is avoided. Additionally, a friction
brake may ing a pull-down lever 130, which is shown in  be provided, which
prevents a reversal of the 45  section and which is provided with a claw
for  rotation of the hollow shaft 139 when the nose  110 engaging the film
intermittently to pull it step-  120 strikes the locking member 142. wise
through a film gate.                     When the release 121 returns to
the position To prevent a continued feeding of the film  shown in Figure 22
after the film shot has 



when the camera has been de-energized by a  been taken the feeding of the
film is stopped 50  movement of the camera release to the left,  in the
manner described. However the rota-  115 a linkage 131 is connected to the
release but-  tion of the shaft 102 continues until the lever ton 121 and
provided with a collar 132, which  126 has fallen into the recess 127 in
the cam operates a two-armed lever. Upon a move-  125 so that the contacts
of the switch 128b ment of the release 121 to the left, the collar  for
energizing the motor can be opened. The 55  132 imparts to the lever 133 a
pivotal move-  motor is then mechanically or electrically  120 ment in the
clockwise sense so that the lever  braked in known manner. 133 disengages
the pull-down lever 130 from   Whereas it is desirable with cameras for the
cam 129 which controls the engagement of  the motor to return to the disc 9
to its pre- the pull-down claw with the film. As a result,  determined
position, in the case of a tape 60  the pull-down claw is moved out of the
film  recorder it may be sufficient to uncouple the  125 so that its
further movement through the film  drive means so that the latter can be
moved gate ceases.                               to its predetermined
position by hand. This It may be undesirable however, that the  arrangement
could be mainly usable in pro- frame of the film which is behind the
picture  jectors having the sound carrier or tape re- 65  aperture when the
film  is stopped is con-  corder easily accessible.                   130
10                                         1,355,974
10 Figure 23 shows shuch an arrangement for  162 is moved to the position
shown in Figure uncoupling the drive means for the sound car-  24, the
resulting rotation of the disc 9 and rier. These drive means comprise a
shaft 144,  of the pin 167 winds up the spring 168. to which a worm 145 is
secured, which is in  Because the disc 170 is braked by the friction 5
mesh with a worm wheel 146. The latter is  facing 171, the stop pin 169
remains initially  70 secured to a shaft 147, which carries also the
stationary. After not more than one revolu- signal generating disc, not
shown, but which  tion, the end of the pin 167 which engages the is similar
to that shown in earlier Figures and  spring reaches the engaging stop pin
169 identified with the numeral 9. The shaft 147  (Figure 25 shows the two
discs in positions 10  is secured to a lever 148, which is pivoted  which
differ from that of Figure 24) and the  75 on a pivot 149. A spring 150
urges the wheel  disc 170 is now positively driven, the friction 146
towards the worm  145.                  exerted by the friction facing 171
being over- The sound carrier is provided with a start-  come. ing button
151, which is slidable to the left    The spring 168 remains stressed while
the 15  in Figure 23 against the force of a compres-  appliance is in
operation. As soon as the  80 sion spring 152. The starting button 151 is
operating button is released the lever 154 and connected to a detent lever
154 by a Bowden  the arm  162 are pivotally moved in the cable 153. The
detent lever 154 is pivoted on  counterclockwise sense so that the worm
wheel a pivot 155 and has an actuating extension   146 is disengaged. The
spring 168 can now 20  156, which, under the action of the spring 152
rotate the disc 9 in the counterclockwise sense  85 and against the action
of a spring 150 bears  until a stop 172 provided on the disc 9 is on the
arm  148 to displace it about a pivot  caught by the pawl 164 when the disc
9 has 149 to the position shown. The lever 148 is  been returned to its
predetermined position. thus held in a position in which the worm 25  wheel
146 is out of mesh with worm 145.        WHAT WE CLAIM  IS:- A spring 159
has one end secured to pivot    1. A process for synchronising two signals
go 149 for the lever 148 and its other end is  one of which is generated in
synchronism with secured to a pin 160 secured to the worm  the movement of
a strip running through a wheel 146. When the sound carrier is in opera-
first appliance and the other of which is gener- 30  tion, the worm  145
drives the worm wheel  ated in synchronism with the movement of a 146 so
that the stress of the spring 159 is  strip running through a second
appliance each  95 periodically increased and decreased. When  signal
recurring cyclically and having a para- the appliance is de-energized so
that the  meter whose value changes progressively along several parts
assume the position shown in  the length of a strip section carrying the
sig- 35  Figure 23, the worm  wheel 146 is rotated  nal so that the
instantaneous value of the para- under the action of the spring 159 until
the  meter is indicative of a unique position along  100 spring 159 attains
its relaxed state. This posi-  the strip section, the process comprising
com- tion of the worm wheel 146 corresponds to  paring the instantaneous
values of the two the predetermined position of the disc 9.   parameters of
respective strip signals, provid- 40    When the sound carrier has been
de-ener-  ing an output signal when the relative instant- gized with the
worm wheel 146 in a position  aneous values of the two parameters are such
105 such that the pin 160 is in its dead centre i.e.,  as to signify that
the movements of the two the axes of the pivots 147, 149 and of the pin
strips are not exactly in phase with one 160 lie in a plane, a leaf spring
161, which is  another, and applying the output signal as a 45  secured to
the sound carrier, moves the pin  correction value to a motor control
circuit 



160 beyond its dead centre position to allow   which regulates the speed of
one of the strips 110 the spring 159 to reassume control.         so that
the desired in-phase relationship of the A modification of the embodiment
of Figure  movement of the two strips is restored. 23 is shown in Figures
24 and 25. In these    2. A process as claimed in claim 1, in which 50
Figures, similar parts have like reference  the progressively changing
parameter is fre- numerals. The arm 148 is replaced by an arm   quency.
115 162, which carries the shaft 147 to which the    3. A  process as
claimed in claim  2, in disc 9 and the worm wheel 146 are secured.  which
the parameter changes linearly. A pawl 164 is mounted on the arm 162 and
4. A process as claimed in any one of the 55  under the pressure of a
spring 165 bears on a  preceding claims in which the in-phase rela- stop
166 which is fixed to the sound carrier.  tionship is denoted by zero
output signal.    120 One protrudling end portion of a coil spring  5. A
process as claimed in claim 1, 2 or 3, 168 bears on a pin 167, which is
provided on  in which the in-phase relationship is denoted the disc 9. The
other protruding end portion  by an output signal of constant amplitude. 60
of this spring engages a stop pin 169, which   6. A process as claimed in
claim 1, 2 or 3, is provided on a disc 170, which is mounted  in which
inphase relationship is denoted by an  125 on the shaft 147 but rotatable
relative thereto.  output signal of square wave shape. A friction facing
171 brakes any rotation of    7. A process as claimed in any one of the the
disc 170.                               preceding claims, in which one of
the signals 65    When the appliance is started and the arm  is generated
by movement of a rotary member    1 0
1,355,974                                        1 0 Figure 23 shows shuch
an arrangement for  162 is moved to the position shown in Figure uncoupling
the drive means for the sound car-  24, the resulting rotation of the disc
9 and rier. These drive means comprise a shaft 144,  of the pin 167 winds
up the spring 168. to which a worm 145 is secured, which is in  Because the
disc 170 is braked by the friction 5  mesh with a worm wheel 146. The
latter is  facing 171, the stop pin 169 remains initially  70 secured to a
shaft 147, which carries also the  stationary. After not more than one
revolu- signal generating disc, not shown, but which  tion, the end of the
pin 167 which engages the is similar to that shown in earlier Figures and
spring reaches the engaging stop pin 169 identified with the numeral 9. The
shaft 147  (Figure 25 shows the two discs in positions 10  is secured to a
lever 148, which is pivoted  which differ from that of Figure 24) and the
75 on a pivot 149. A spring 150 urges the wheel  disc 170 is now positively
driven, the friction 146 towards the worm 145.                  exerted by
the friction facing 171 being over- The sound carrier is provided with a
start-  come. ing button 151, which is slidable to the left    The spring
168 remains stressed while the 15  in Figure 23 against the force of a
compres-  appliance is in operation. As soon as the  80 sion spring 152.
The starting button 151 is  operating button is released the lever 154 and
connected to a detent lever 154 by a Bowden  the arm  162 are pivotally
moved in the cable 153. The detent lever 154 is pivoted on
counterclockwise sense so that the worm wheel a pivot 155 and has an
actuating extension  146 is disengaged. The spring 168 can now 20  156,
which, under the action of the spring 152  rotate the disc 9 in the
counterclockwise sense  85 and against the action of a spring 150 bears
until a stop 172 provided on the disc 9 is on the arm 148 to displace it
about a pivot  caught by the pawl 164 when the disc 9 has 149 to the
position shown. The lever 148 is  been returned to its predetermined
position. thus held in a position in which the worm 25  wheel 146 is out of
mesh with worm 145.       WHAT WE CLAIM  IS:- A spring 159 has one end
secured to pivot    1. A process for synchronising two signals  go 149 for
the lever 148 and its other end is  one of which is generated in
synchronism with secured to a pin 160 secured to the worm  the movement of
a strip running through a wheel 146. When the sound carrier is in opera-
first appliance and the other of which is gener- 30  tion, the worm  145
drives the worm wheel  ated in synchronism with the movement of a 146 so
that the stress of the spring 159 is  strip running through a second
appliance each  95 periodically increased and decreased. When  signal
recurring cyclically and having a para- the appliance is de-energized so
that the  meter whose value changes progressively along several parts
assume the position shown in  the length of a strip section carrying the
sig- 35  Figure 23, the worm wheel 146 is rotated  nal so that the
instantaneous value of the para- under the action of the spring 159 until
the  meter is indicative of a unique position along  100 spring 159 attains
its relaxed state. This posi-  the strip section, the process comprising
com- tion of the worm wheel 146 corresponds to  paring the instantaneous
values of the two the predetermined position of the disc 9.  parameters of
respective strip signals, provid- 40    When the sound carrier has been
de-ener-  ing an output signal when the relative instant- gized with the
worm wheel 146 in a position  aneous values of the two parameters are such
105 such that the pin 160 is in its dead centre i.e.,  as to signify  that
the movements of the two 



the axes of the pivots 147, 149 and of the pin  strips are not exactly in
phase with one 160 lie in a plane, a leaf spring 161, which is  another,
and applying the output signal as a 45  secured to the sound carrier, moves
the pin  correction value to a motor control circuit 160 beyond its dead
centre position to allow   which regulates the speed of one of the strips
110 the spring 159 to reassume control.        so that the desired in-phase
relationship of the A modification of the embodiment of Figure  movement of
the two strips is restored. 23 is shown in Figures 24 and 25. In these
2. A process as claimed in claim 1, in which 50  Figures, similar parts
have like reference  the progressively changing parameter is fre- numerals.
The arm 148 is replaced by an arm   quency.
115 162, which carries the shaft 147 to which the    3. A process as
claimed in claim  2, in disc 9 and the worm wheel 146 are secured.  which
the parameter changes linearly. A pawl 164 is mounted on the arm 162 and
4. A process as claimed in any one of the 55  under the pressure of a
spring 165 bears on a  preceding claims in which the in-phase rela- stop
166 which is fixed to the sound carrier.  tionship is denoted by zero
output signal.    120 One protrudling end portion of a coil spring    5. A
process as claimed  in claim 1, 2 or 3, 168 bears on a pin 167, which is
provided on  in which the in-phase relationship is denoted the disc 9. The
other protruding end portion  by an output signal of constant amplitude. 60
of this spring engages a stop pin 169, which    6. A process as claimed in
claim 1, 2 or 3, is provided on a disc 170, which is mounted  in which
inphase relationship is denoted by an  125 on the shaft 147 but rotatable
relative thereto.  output signal of square wave shape. A friction facing
171 brakes any rotation of    7. A process as claimed in any one of the the
disc 170.                              preceding claims, in which one of
the signals 65    When the appliance is started and the arm  is generated
by movement of a rotary member    11
1,355,974 separate from  the strip but driven in syn-  which the parameter
values lie in the range  65 chronism with it.                           500
to 2500 Hz. 8. A process as claimed in any one of the   20. A process as
claimed in any one of the preceding claims in which a signal track on
preceding claims, in which the output signal 5  one strip is read to
provide the changing  signifying the phase relationship of the move-
parameter signal.                           ments of the two strips is
compared with upper  70 9. A process as claimed in any one of the  and
lower reference values which, if exceeded, preceding claims, in which one
of the appli-  individually indicate a lagging or leading error ances
comprises a motion picture handling  in the phase relationship while the
extent of 10  apparatus and the associated strip is a film  the phase
misalignment is signified by the fre- strip.
quency with which the reference value is ex-  75 10. A process as claimed
in any one of the  ceeded by the output signal. preceding claims, in which
one of the appli-    21. A process as claimed in claim 19 when ances
comprises a sound tape handling appara-  dependent on claim 5 or any one of
claims 15  tus and the associated strip is a sound tape.  6 to 19 when
dependent on claim 5, in which 11. A process as claimed in any one of the
the upper and lower reference values are equi-  80 preceding claims, in
which an additional sig-  spaced from  a third reference value lying nal is
recorded on one of said strips which does  between them and which
corresponds to the not carry a parameter-bearing signal, the addi-
constant output signal maintained during in- 20  tional signal being
recorded at a predeter-  phase movement of the two strips. mined point in
each signal period of para-    22. A process as claimed in claim 20 or  85
meter change.                               claim 21, in which the
difference between the 12. A process as claimed in claim 2 or any  upper
and lower reference values is greater one of claims 3 to 11 when dependent
there-  than the variations in the output signal which 25  on, in which the
two frequency-modulated sig-  occur during in-phase movements. nals are
mixed and detected to provide an    23. A process as claimed in any one of
90 output signal providing, with its magnitude  claims 1 to 19, in which
the output signal and polarity, a measure of the lack of in-phase
signifying the degree of synchronisation  is relationship between the two
signals.       compared with upper and lower reference 30    13. A process
as claimed in any one of the  values and synchronisation is denoted by two
preceding claims, in which the difference  reference values being
alternatively equalled,  95 between the largest and smallest value of the
or exceeded by equal amounts, by the out- parameter is the same for each of
the signals.  put signal. 14. A process as claimed in any one of the    24.
A process as claimed in any one of 35  preceding claims, in which  the
changes of the  claims 9 to 23, in which the upper and lower parameter are
substantially the same for both  reference values correspond to a phase
dis- 100 signals and in-phase when the strips move-  placement between  the
two strips of half a ments have the desired in-phase relationship,  period
of the sequence of parameter changes and the signals are substracted from
one  which recurs. 



40  another to derive the output signal.          25. An appliance having a
first strip trans- 15. A process as claimed in any one of  port system, a
drive for the system, an arrange- 105 claims 1 to 13, in which the
parameter values  ment providing on a first signal line first cyclic- of
the two signals vary in mutually opposite  ally recurring signals each
having a progres- senses and are in antiphase when the strips  sively
changing parameter and produced in 45  movements have the desired in-phase
relation-  synchronism with the movement of the first ship, and the two
signals are added to one  strip, a comparator having two input connec- 110
another to derive the output signal.        tions to one of which is
applied the first sig- 16. A process as claimed in claim  14 or  nal while
the second is adapted to have applied claim 15 in which the difference
between the  to it second cyclically recurring signals each 50
instantaneous values of the parameters of the  having a progressively
changing parameter and two signals when the two strips are moving
generated in synchronism with a second strip  115 with the desired in-phase
relationship, exceeds  transport system, the comparator being adapted the
difference between the largest and smallest  to compare the instantaneous
values of the parameter values of each signal on each strip.  changing
parameter at its input and provid- 55    17. A process as claimed in claim
16, in  ing an output signal indicative of the extent which one of the two
signals which  is asso-  and direction of any error in the phase rela- 120
ciated with a controlled drive for the asso-  tionship in the movements of
the two strips ciated strip, is composed of repetitive periods  from a
desired in-phase relationship, and speed in each of which the parameter
values increase  control circuitry responsive to the output of 60
linearly.                                   the comparator to restore the
movements of 18. A process as claimed in any one of  the two strips to the
desired in-phase relation- 125 claims 2 to 17, in which the parameter
values  ship. lie in the range 250 Hz to 5000 Hz.           26. An
appliance as claimed in claim 25, 19. A process as claimed in claim  18 in
in which the arrangement comprises a signal    12
1,355,974                                       12 generator driven in
synchronism with the first  a first position at which it obstructs move-
strip transport system.                    ment of the device to the "stop"
position, and 27. An appliance as claimed in claim 26,  a second position
at which it is held clear of in which the generator is an audio frequency
the path of movement of the device. 5  signal generator.
37. An appliance as claimed in any one of  70 28. An appliance as claimed
in claim 27,  claims 32 to 36, in which the strip transport in which the
generator comprises a rotary ele-  includes  intermittent  film
strip-driving ment having an associated take-off member  assembly which is
rendered ineffective to drive and storing matter producing at the take-off
the film when the mode control switch is in 10  member the audio frequency
signal when the  the OFF condition.                        75 element is
rotated.                          38. An appliance as claimed in claim 37,
29. An appliance as claimed in claim 28, in  including an auxiliary shutter
positionally con- which the rotary element has two sound tracks  trolled by
the mode-control switch and which recorded on it one of which provides a
con-  interrupts the light path to the film when the 15  stant reference
frequency.                 mode control switch is in OFF condition.   80
30. An appliance as claimed in any one of    39. An appliance as claimed in
claim 37 or claims 25 to 29, in which the rotary element  claim 38, in
which the camera has a rotary provides a frequency modulated audio fre-
shutter driven through a disconnectable coupl- quency output.
ing from a motor-driven shaft, the coupling 20    31. An appliance as
claimed in claim 30,  being disconnected by the mode-control switch  85 in
which rotation of the element at uniform   when in the OFF condition, to
halt rotation of speed produces a linearly changing frequency  the shutter
and also operation of the strip- modulation.
driving assembly which is cam-driven from 32. An appliance as claimed in
any one of  the coupling. 25  claims 26 to 31, having a mode control switch
40. An appliance as claimed in claim 32, 90 with "ON" or "OFF" conditions
and an  including  a disconnectable drive coupling arrangement for bringing
the signal generator  through which drive is transmitted to the sig- to a
predetermined "start" position when the  nal generator from a driven shaft
when the switch assumes the "OFF" condition.        mode control switch is
in the ON condition, 30    33. An appliance as claimed in any one of
movement of the mode control switch to the  95 claims 25 to 32, constructed
as a camera hav-  OFF condition disconnecting the coupling to ing a motor
driving the first transport system   allow the sound generator to be moved
to the and also the signal generator, operation of the  "start" position.
motor being controlled by a release switch    41. An appliance as claimed
in claim 40, 35  which is prevented from  being effective to  in which the
signal generator is equipped with  100 stop the motor until the signal
generator has  a spring which is effective, on disconnection been brought
to a, or the predetermined,  of  the drive coupling, to move the signal 



"start" position.                          generator to its "start"
position. 34. An appliance as claimed in claim 28    42. An appliance as
claimed in claim 41, 40  or any one of claims 29 to 33 when dependant  in
which the signal generator has a disc carry- 105 thereon, in which an
arcuate, electrically-  ing a signal track and rotatable about its axis
conductive track is rotated in unison with the  by the disconnectable drive
coupling, the disc rotary element of the signal generator, and  being
connected at an eccentric position to electrical contacts which bear on the
track are  one end of a tension spring extending in a 45  bridged by it to
maintain an electrical ener-  chordal direction and anchored to a fixed
110 gisation circuit to the motor after opening of  part of the appliance.
the release switch and until an interruption in    43. An appliance as
claimed in claim 42, the track determining the "start" position, is
including a cantilever leaf spring having its located beneath at least one
contact so break-  free end engaged by a part of the disc to flex 50  ing a
shunt circuit around the release switch  the leaf spring when the disc axis
and the two  115 provided by way of the track and contacts.    ends of the
spring lie on the same straight line, 35. An appliance as claimed in claim
33,  the leaf spring serving to rotate the disc beyond in which release of
the release switch re-  the 'dead-centre' position, should it have silently
urges a mechanical device into a "stop"  stopped there when the mode
control switch 55  position at which it stops rotation of a shaft  is moved
to the OFF condition, so that the  120 driven by the motor, a mechanism
controlled  tension spring can restore the disc to the by the angular
position of the rotary element  "start" position. of the signal generator
preventing the mechani-    44. An appliance as claimed in claim 41, cal
device from reaching the "stop" positions  in which the signal generator
includes a first 60  until the signal generator has been brought to  disc,
a coil spring having radially protruding  125 the predtermined "start"
position.         end-portions wound around a drive shaft for 36. An
appliance as claimed in claim 35,  the signal generator, one end-portion of
the in which the mechanism  comprises a cam   coil spring bearing on a stop
on the disc and mounted for rotation with the rotary element  the other
end-portion bearing on a part which, 65  and controlling the position of a
lever having  with the disc, winds up the spring when the  130    13
1,355,974                                         13 drive shaft is driven,
an abuttment being pro-  claims 25 to 51, including a motor control vided
to limit return of the disc under the  circuit for regulating the speed of
the first influence of the spring when the drive coupl-  strip transport
system and comprising a speed- ing is disconnected so that the signal
generator  controlled frequency-voltage converter circuit 5  is returned to
the "start" position.         supplying a switching circuit for the motor
by  70 45. An appliance as claimed in claim 44,  way of an output stage
formed as a threshold in which said part comprises a second disc  value
switch having a hysteresis time which is frictionally engaging a surface
and coaxially  lower than the periodic time of a residual spaced from the
first disc, the two discs being  ripple in the output signal. 10  coupled
to one another by the coil spring.     57. An appliance as claimed in claim
56,  75 46. An appliance as claimed in claim 28  in which  the threshold
value switch is a or any one of claims 29 to 45 when dependent  Schmidt
trigger circuit. thereon, in which the rotary element has stored  58. A
synchronising arrangement compris- on it several sound tracks and the
take-off  ing a first appliance containing a first strip 15  member is
selectively alignable with each of  transport system, a second appliance
contain-  80 the tracks.                                 ing a second strip
transport system which is 47. An appliance as claimed in any one of  to run
in a desired phase relationship with claims 28 to 46, constructed as a
camera for  respect to the first system, a first signal gener- receiving
film cartridges and provided with a  ating assembly adapted to produce a
first 20  cartridge chamber containing a film take-up  cyclically recurring
signal having a progres-  85 shaft on which the rotary element of the
signal  sively changing parameter the first signal being generator is
mounted.                       produced in synchronism with the first
strip, 48. An appliance as claimed in claim 29  a second signal generating
assembly adapted or any one of claims 30 to 47 when dependent  to produce a
second cyclically recurring signal 25  thereon, including a mixer in which
the two  having a progressively changing parameter, the  90 sound signals
obtained simultaneously from   second signal being produced in synchronism
the rotary element are subtracted from  one  with the second strip, a
comparator for com- another to provide a signal which is substan-  paring
the first and second signals and pro- tially unaffected by vibration of the
rotary  ducing an output signal which is a measure 30  element.
of the extent and direction of the phase rela-  95 49. An appliance as
claimed in claim 48,  tionship from  the desired phase relationship in
which the two sound signals are respectively  between the two strips
movement, and speed recorded one on each flank surface of a V-  control
circuitry responsive to said output sig- groove cut in the rotary member.
nal to adjust the speed of one of the systems 



35    50. An appliance as claimed in any one of  so that the desired
in-phase relationship of the  100 claims 25 to 49, in which the comparator
com-  two strips is restored. prises a bridge circuit.
59. A synchronising arrangement as claimed 51. An appliance as claimed in
claim  50,  in claim  58, in which the comparator is in which the bridge
circuit receives its inputs  mounted on one of the appliances. 40  from
frequency-voltage conversion circuits.    60. A synchronising arrangement
as claimed  105 52. An appliance as claimed in any one of  in claim 59, in
which one of the  appliances is claims 25 to 51, including a motor control
a tape recorder and the other is a film-hand- circuit for regulating the
speed of the first  ling appliance having a motor which has its strip
transport system and comprising a con-  speed adjusted by the speed control
circuitry 45  trol transistor having a motor connected in  and which drives
a film strip transport sys- 110 its collector circuit, a comparison
transistor  tem. for controlling the control transistor, a voltage    61. A
svnchronising arrangement as claimed divider connected to the base of  the
compari-  in claim 58, claim 59 or claim 60, in which a son transistor, a
relatively low value electrical  signal generating assembly comprises a
mem- 50  resistance included in one section of the volt-  ber rotated in
synchronism with the strip trans- 115 age divider and to which said output
signal  port system of  the same appliance and having is applied, and a
voltage stabilised output cir-  stored thereon a signal track providing the
cuit supplying the motor.                   changing parameter and which is
"read" dur- 53. An appliance as claimed in claim 52,  ing operation of the
appliance. 55  in which the voltage divider circuit includes    62. A
synchronising arrangement as claimed  120 a zener diode and the low value
electrical  in any one of claims 58 to 61, in which a sig- resistance is
substantially 1 kilohm.       nal generating assembly provides, when oper-
54. An appliance as claimed in claim 52  ated, a recurring sequence of
changes of the or claim 53, including a capacitance connected  parameter.
60  between the base of the comparison transistor    63. A synchronising
arrangement as claimed  125 and the point at which said output signal is
in claim  62, in which the signal generating applied to the low value
electrical resistance.   assembly provides an audio frequency output, 55.
An appliance as claimed in claim 54,  when operated, lying in the range 250
Hz to in which the capacitance is adjustable.      5000 Hz. 65    56. An
appliance as claimed in any one of    64. A synchronising arrangement as
claimed  130    14                                         1,355,974
14 in claim 62 or claim 63, in which a recurring  stantially  as
hereinbefore  described  with  15 linear sequence of changes of the
parameter  reference to any one of the embodiments are  provided   by  the
signal-generating  shown in the accompanying drawings. assembly.
68. An appliance as claimed in claim 25, 5     65. A synchronising
arrangement as claimed  arranged and adapted to operate substantially in
any one of claims 58 to 64, in which the  as described with reference to
any one of the  20 parameter is frequency.                     embodiments
shown in the accompanying 66. A process for synchronising two strip
drawings. transport systems, substantially as herein- 10  before described
with reference to any one of          MARKS & CLERK, the embodiments shown
in the accompanying            Chartered Patent Agents, drawings.
57 & 58 Lincoln's Inn Fields, 67. A synchronising arrangement for syn-
London, WC2A 3LS. chronising two strip transport systems, sub-       Agents
for the Applicant(s). Printed for Her Majesty's Stationery Office, by the
Courier Press, Leamington Spa. 1974- Published by The Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.


