
1 APPARATUS FOR EDITING PCM SIGNALS The present invention relates to an
apparatus for editing PCM signals and, more particularly, to an apparatus
having an electronic editing function to edit PCM signals with means of
storing the edit-point proximate signals in memories. In the conventional
electronic PCM audio signal editing apparatus designed for additionally
inserting a new PCM audio signal in another PCM audio signal obtained
through pulse code modulation of an audio signal and recorded on a magnetic
tape or for recording such a new PCM audio signal successively to the PCM
audio signal already recorded, there are known some examples as disclosed
in Japanese Patent Laid-open Nos. 55 (1980)-163672 and 57 (1982)-176577 and
so forth.    2 According to such electronic editing apparatus, the
operation is performed by previously writing the edit- point proximate
sample data of the PCM audio signals in memories and then reading out the
sample data of the PCM audio signals from the memories in accordance with
the input data indicative of the edit point. Besides the 



above, as disclosed in Japanese Patent Laid-open Nos. 54 (1979)-58013 and
55 (1980)-105871, the sample data of the PCM audio signals to be edited are
cross-faded at the edit point so as to obtain satisfactory reproduced
sounds which are aurally continuous with smoothness. In the above editing
apparatus, an editing start point and an editing end point are determined
individually in an insert editing mode by a memory rehearsal which confirms
the editing state by reading out the stored sample data from the memories
and monitoring the analog reproduced sound, and thereafter both the
apparatus for reproducing the new PCM audio signal and the apparatus for
reproducing the previously recorded PCM audio signal are driven
synchronously with each other in a playback mode to actually run the tapes,
and a preview is executed to monitor the reproduced _ sound for a
relatively long time. Therefore the editing efficiency is rendered
extremely low and the tapes need    3 to be repeatedly driven to eventually
bring about a problem of additional burdens on the mechanisms. In the
practical editing operation, modifications with insert editing are
frequently adopted posterior to an assemble 



editing mode, and in the actual insert editing, there are many cases of
replacing musical notes or the like of several or less seconds, so that it
becomes necessary to enhance the short-time insert editing efficiency. In
the electronic editing apparatus mentioned, the procedure of setting the
edit point can be executed accurately by a memory rehearsal with relative
simplicity, but in editing the signals with regard to fast-touch piano
music or the like, it is still extremely difficult to achieve exact
determination of the edit point even with such memory rehearsal. And there
exists another problem that a proper grasp is impossible with regard to the
cross-fade conditions of PCM audio signals at the edit point. It is
customary, in the above electronic editing apparatus, that display means is
provided for displaying the operational states of the reproducing-side tape
recorder and the recording-side tape recorder by the use of symbols and
messages as well as for numerically displaying the present tape running
position in each    4 tape recorder, the editing start point and the
editing end point with respect to the time code recorded on the tape. 



And in accordance with such visual representation on the display means, the
editor is enabled to advance the editing 5 procedure while confirming the
operational state of each tape recorder, the present tape position and so
forth therein. Furthermore, even with the numerical display, it is
impossible to exactly grasp that the sound being 10  monitored corresponds
to which of the data stored in the memories, hence raising a problem that
the editing operation cannot be performed accurately with high efficiency
and sufficient certainty. It is therefore an object of the present
invention 15  to provide an improved PCM signal editing apparatus capable
of solving the above-described problems observed in the prior art.    5
According to one aspect of the present invention, there is provided an
apparatus for editing PCM signals, comprising: first input circuit means
for receiving a first 5 PCM signal from a reproducing apparatus; second
input circuit means for receiving a second PCM signal from a reproducing
and recording apparatus; 



first memory means for storing the first PCM signal; 10            second
memory means for storing the second PCM signal; editing circuit means for
reading the first and second PCM signals from the first and second
memories, respectively and for serially connecting the readout first 15
and second PCM signals and outputting same as an edited PCM signal; and
edit control means for reading out the first and second PCM signals from
said first and second memory means respectively and controlling said
editing circuit means. 20    6 The invention will be further described by
way of non-limitative example with reference to the accompanying drawings,
in which:- Figure 1 is a block diagram of an exemplary 5 embodiment of the
PCM signal editing apparatus according to the present invention; Figure 2
is a block diagram of an editing processor employed in the editing
apparatus shown in Figure 1; 



10            Figure 3A schematically illustrates the contents of control
coefficient data fed in a normal read mode from the cross-fade controller
shown in Figure 2; Figure 3B schematically illustrates the contents of
control coefficient data fed in a slow read mode from the 15  cross-fade
controller shown in Figure 2;    7 Figs. 4A and 4B are schematic diagrams
respectively showing how PCM audio signals obtained in a normal read mode
and a slow read mode are connected to each other in an assemble editing
mode and a rehearsal thereof; Fig. 4C is a schematic diagram showing how
PCM audio signals are connected to each other in an insert editing mode and
a rehearsal thereof; Fig. 5A schematically illustrates the display areas on
a display unit in the editing apparatus of Fig. 1; and Figs. 5B and 5C
schematically illustrate exemplary display contents of the display unit of
Fig. 5A in the assemble editing mode and the insert editing mode.
Hereinafter a preferred embodiment of the PCM signal editing apparatus
according to the present invention will be described in detail with
reference to 



the accompanying drawings. In this example, as shown in the block diagram
of Fig. 1, a PCM signal editing apparatus 3 is connected to both a helical
scanning type digital video tape recorder (DVR) 1 used as a recording
apparatus and a fixed head    8 type digital audio tape recorder (DAT) 2
used as a reproducing apparatus. Each of such DVR 1 and DAT 2 includes,
although not shown, an encoder and a decoder therein, and PCM audio signals
at the input and output terminals of the DVR 1 and DAT 2 are shaped to have
the same format. The editing apparatus 3 is fed with both a reproduced PCM
audio signal [err] obtained at the playback output terminal of the DVR 1
and a reproduced PCM audio signal [err] obtained at the playback output
terminal of the DAT 2. The editing apparatus 3 is equipped with an editing
processor 4, and an edited PCM audio signal [err] outputted from the
editing processor 4 is supplied to the recording input terminal of the DVR
1. The editing apparatus 3 has a selector switch 5 for selectively
outputting either the reproduced PCM audio signal PBDVR 



obtained from DVR 1, the reproduced PCM audio signal PBDAT obtained from
the DAT 2 or the edited PCM audio signal [err] from the editing processor
4, and an audio signal produced by converting each of the PCM audio signals
[err]into an analog form through a digital-to-analog (D/A) converter 6 is
supplied via an audio amplifier 7 to a monitor speaker    9 8.  The edited
PCM audio signal [err] outputted from the editing processor 4 is supplied
to the switch 6 via a delay circuit 9 which has a delay time equal to the
sum of the respective data processing times of the decoder 3 in the DAT 2
and the encoder 5 in the DVR 1. The editing apparatus 3 is further equipped
with manual input means such as a fader 10, a keyboard 11 and a jog dial
12; a controller 13 to receive input data therefrom; and a display unit 14
driven under control of such controller 13. The controller 13 executes
remote control of the DVR 1 and the DAT 2, operation control of the editing
processor 4 and the selector switch 5, and display control of the display
unit 14. The editing processor 4 is so constituted as shown in the block
diagram of Fig. 2, wherein the reproduced 



PCM audio signal PBDVR obtained from the playback output terminal of the
DVR 1 is supplied to both a first memory 41a and a clock extracting circuit
42a in a recording- side processing circuit 4a. The clock extracting
circuit 42a is a circuit for extracting word clock pulses [err] from the
reproduced. PCM audio signal; PBDV, and such word clock pulses [err] are
supplied from a changeover switch 43a via a programmable frequency divider
44a to an address counter    10 45a. The address counter 45a serves to
count the clock pulses supplied from the frequency divider 44a and thereby
forms address data ADRa for the first memory 41a.  The address data ADRa is
supplied to the first memory 41a while being supplied also to a latch
circuit 46a. The recording-side processing circuit 4a includes a clock
generator 47a driven under control of the. controller 13, and the word
clock pulses [err] obtained from the clock generator 47a are supplied from
the changeover switch 43a via the programmable frequency divider 44a to the
address counter 45a. All of the changeover switch 43a, the programmable 



frequency divider 44a and the address counter 45a are driven under control
of the controller 13. In a write mode where the sample data proximate to
the edit point of the reproduced PCM audio signal PBDVR outputted from the
DVR 1 is written in the first memory 41a, the clock extracting circuit 42a
is connected by the changeover switch 43a to the programmable frequency
divider 44a whose division ratio is set to 1, and.the sample data of the
reproduced PCM audio signal PBDVR is sequentially written in the first
memory 41a in accordance with the address data ADRa formed by the address
counter 45a on    the basis of the word clock pulses [err] extracted by the
clock sampler 42a. In response to the input data indicative of the edit
point [err] and received from the keyboard 11 in the write mode, the
controller 13 loads the address data ADR, at such timing through the latch
circuit 46a. And the data writing operation with regard to the first memory
41a is completed at the moment the address data ADRa formed by the address
counter 45a has advanced from the address data ADR1 by an amount equivalent
to half the storage capacity of the first memory 41a. In the
reproducing-side processing circuit 4b of 



the editing processor 4, the reproduced PCM audio signal [err]obtained from
the playback output terminal of the DAT 2 is supplied to both a second
memory 41b and a clock extracting circuit 42b. The clock extracting circuit
42b is a circuit to produce word clock pulses [err] from the reproduced PCM
audio signal [err], and such word clock pulses [err] are supplied from a
changeover switch 43b via a programmable frequency divider 44b to an
address counter 45b. The address counter 45b serves to count the clock
pulses supplied from the programmable frequency divider 44b and thereby
forms address data ADRb for the second memory    12 41b. The address data
ADRb is supplied to the second memory 41b while being supplied also to a
latch circuit 46b. The reproducing-side processing circuit 4b includes a
clock generator 49b driven under control of the controller 13, and the
clock pulses obtained from the clock generator 49b are supplied from the
changeover switch 43b via the programmable frequency divider 44b to the
address counter 45b. All of the changeover switch 43b, the programmable 



frequency divider 44b and the address counter 45b are driven under control
of the controller 13. And in the write mode where the sample data proximate
to the edit point of the reproduced PCM audio signal[err]outputted from the
DAT 2 is written in the second memory 41b, the clock extracting circuit 42b
is connected by the selector switch 43b to the programmable frequency
divider 44b whose division ratio is set to 1, and the sample data of the
reproduced PCM audio signal PBDAT is sequentially written in the second
memory 41b in accordance with the address data ADRb formed by the address
counter 45b on the basis of the word clock pulses wckbl extracted by the
clock extracting circuit 42b. In response to the input data indicative of
the    13 edit point P2 and received from the keyboard ll in the write
mode, the controller 13 loads the address data ADR2 at such timing through
the latch circuit 46b. And the data writing operation with regard to the
second memory 41b is completed at the moment the address data ADRb formed
by the address counter 45b has advanced from the address data ADR2 by an
amount equivalent to half the storage capacity of the second memory 41b. 



In an assemble editing mode where only a single edit point is existent, the
controller 13 loads merely the address data [err] indicative of the editing
start points or edit-in points [err] of the sample data in the memories 41a
and 41b. Meanwhile, in an insert editing mode where two edit points are
existent, the controller 13 first loads, in the aforementioned recording
mode, the address data [err] and [err] indicative of the edit-in points
PIN1 and PIN2 within the range of the storage capacities of the memories
41a and 41b. After releasing the recording mode, the controller 13
determines the editing end point or edit-out point POUT1 by the
undermentioned method, then loads the address data ADROUT1 indicative of
such edit-out point, and automatically calculates the address data ADROUT2,
which indicates the edit-out point POUT2 of    14 the sample data in the
second memory 41b, in accordance with the address difference between the
edit-in point PIN, and the edit-out point POUTI of the sample data written
in the first memory 41a. Subsequently the controller 13 feeds to the data
comparators 48 and 49 the address data [err] indicative 



of the edit-in point PIN1 in the assemble editing mode, or the address data
[err] indicative of the edit-in point PIN1 and the address data [err]
indicative of the edit-out point POUT1 in the insert editing mode. In the
data comparators 48 and 49, the address data ADRa formed by the address
counter 45a is compared with the address data [err] and [err] indicative of
the edit point fed from the controller 13, whereby edit- point timing
signals are formed. When the read mode is designated to read out the sample
data of the reproduced PCM audio signals [err] or [err] proximate to the
edit points and written in the first memory 41a or the second memory 41b as
mentioned above, word clock pulses [err] of a predetermined frequency are
outputted from the clock generator 49a or 49b, and the sample data of the
reproduced PCM audio signal PBDVR or PBDAT proximate to the edit points P1
and P2 are read out from the first    15 memory 41a or the second memory
41b in accordance with the address data ADRa or ADRb formed by the address
counter 45a or 45b on the basis of the word clock pulses wcka2 or wckb2.
The sample data thus read out from the 



first memory 41a is supplied via an interpolator 50a to a cross-fading
multiplier 51a, which then multiplies the input signal by control
coefficient data a fed from the cross-fade controller 52 at the timing to
of the edit point P1 obtained from the comparator 48, whereby the sample
data is faded and then is supplied to the data adder 54. Meanwhile, the
sample data read out from the second memory 41b is supplied via an
interpolator 50b to a cross-fading multiplier 51b, which then multiplies
the input signal by control coefficient data a-1 fed from. the cross-fade
controller 52 at the timing to of the edit point P2 obtained from the
comparator 48, whereby the sample data is faded and then is supplied to the
data adder 54 via the level adjusting multiplier 53. The added output data
obtained from the data adder 54 is fed to a multiplier 55, which fades the
initial and terminal portions of the edited output and produces an edited
PCM audio signal [err]    16 The controller 13 presets the address counters
45a and 45b in a manner to attain a timing coincidence with regard to the
edit points so that, in a rehearsal mode 



or an edited output mode, the data of the reproduced PCM signals PBDVR and
PBDAT can be read out successively at the edit points from the memories 41a
and 41b where the reproduced PCM audio signals [err] proximate to the edit
points are written. The respective edit points PIN1, PIN2, POUT1 and POUT2
of the reproduced PCM audio signal PBDVR and the reproduced PCM audio
signal PBDAT are adjustable within the range of the capacities of the
memories 41a and 41b even after the sample data proximate to such edit
points are loaded in the memories 41a and 41b. Upon release of the write
mode, the controller 13 presets the address data [err] indicative of the
edit point PIN1 or PIN2 in the address counter 45a or 45b, and then
controls the switch 43a or 43b in a manner to select the clock generator
49a or 49b, thereby supplying clock pulses, of which number corresponds to
the input data obtained by actuating the keyboard 11, the jog dial 12. or
the like, from the clock generator 49a or 49b to the address counter 45a or
45b for accepting adjustment of    17 the address data [err] indicative of
the edit point [err] 



When the edit point PIN1 of the reproduced PCM audio signal [err] is
adjusted, the control coefficient a 5 fed from the cross-fade controller 52
to the multiplier 51a may be set to 1; and when the edit point PIN2 of the
reproduced PCM audio signal PBDAT is adjusted, the control coefficient a-1
fed to the multiplier 51b may be set to 1. Then it becomes possible to
adjust the two edit points 10  independently of each other while monitoring
the edited output [err]. Similarly the edit-out point [err] in the
aforementioned insert editing mode can also be determined by the same
procedure. The cross-fade controller 52 is fed with control 15  data [err]
from the controller 13 to designate the cross-fade time Tx in conformity
with the frequency division ration 1/N of the programmable frequency
dividers 44a and 44b, so that the cross-fade controller 52 is operated by
the controller 13 in such a manner as to feed control coefficient data a 20
and a-1, each of which is changed with the step[err], to the cross fading
multipliers 51a and 51b per 1/N.[err] 1    18 In a normal read mode with N
= 1 where the division ratio 1/N of the programmable frequency dividers 44a
and 



44b is set to 1 and the edit-point proximate sample data of the reproduced
PCM signals [err] are read out from the memories 41a and 41b respectively
at a predetermined sampling frequency fs, the control coefficient data a
and a-1, each of which is changed during the fade time Tx with the
designated step A per word clock pulse [err] as shown in Fig. 3A, are fed
from the cross-fade controller 52 to the cross fading multipliers 51a and
51b, and the cross fade is executed as-shown in Fig. 4A. In a slow read
mode where the frequency division ratio is set to N [err]2 and the edit-
point proximate sample data of the reproduced PCM signals PBDVR and PBDAT
are read out at a low speed from the memories 41a and 41b respectively in
accordance with the word clock pulses of a frequency equal to 1/N of the
sampling frequency fs, the control coefficient data a' and a-1, each of
which is changed during the fade time Tx, (= N.Tx) with the designated step
A per clock pulse of a sampling frequency l/N.fs as shown in Fig. 3B, are
fed from the cross-fade controller 52 to the cross fading multipliers 51a
and 51b. Fig. 3B graphically represents the control coefficient data a' and
a-1 in an    19 



exemplary case where the frequency division ratio N is set to 2 so that the
read speed is reduced to half the speed in the normal read mode. In the
rehearsal mode, the division ratio of the programmable frequency dividers
44a and 44b is set to 1/N, and the edit-point proximate sample data of the
reproduced PCM audio signals PBDVR and PBDAT are read out with extension of
the time in accordance with the read address data ADRa and ADRb formed by
the address counters 45a and 45b respectively on the basis of the 1/N
output obtained by dividing the word clock pulses [err] of a predetermined
sampling frequency fs, so as to execute a memory rehearsal at a desired
speed as shown in Fig. 4B. In this case, a cross fading operation is
performed with selection of the cross-fade time Tx, conforming with the
sample data read speed. Meanwhile in the slow read mode, an operation to
form interpolation data corresponding to the predetermined sampling
frequency fs is performed, with regard to the data read out per clock pulse
of a frequency 1/N.fs, by interpolators 50a and 50b provided between the
memories 41a, 41b and the multipliers 51a, 51b. Due to such memory
rehearsal executed at a desired speed to achieve high-precision adjustment
of the edit   



20 point with the cross fading operation performed by selection of the
changeable cross-fade time Tx' conforming with the data read speed, it
becomes possible to recognize the cross-fade state of the PCM audio signals
at the edit point with aural accuracy, hence determining the edit point
precisely even with respect to fast-touch piano music or the like to
consequently realize an efficient and certain editing operation. In the
insert editing mode, as shown in Fig. 4C, the fade time periods TxIN and
TxOUT relative respectively to the edit-in points PIN1, PIN2 and the
edit-out points POUT1,  POUT2 at the instants tIN and tOUT can be set to
desired durations independently of each other with the step data [err] fed
from the controller 13 to the cross-fade controller 52. In the editing
apparatus of this embodiment, the edit-point proximate data of the
reproduced PCM audio signals PBDVR and PBDAT are written in the memories
41a and 41b respectively, and an insert editing operation is performed
after establishing the edit-in points PIN1, PIN2 and the edit-out points
POUT1, POUT2 within the range of the storage capacities of the memories 41a
and 41b, so that the state from the edit-in point to the edit-out point can
be confirmed by the memory rehearsal, and the 



21 insert editing is rendered possible up to maximum of one-word data.
Consequently, in a practical editing procedure and rehearsal, it becomes
possible to attain a remarkably efficient short-time insert editing
operation such as replacement of musical notes in fast-touch piano music or
the like, without the necessity of synchronously driving the reproducing
apparatus and the recording apparatus. And spot erasure for partial muting
can also be executed by feeding a fade coefficient 0 to the level adjusting
multiplier 53 which receives via the cross fading multiplier 51b the edit-
point proximate sample data of the reproduced PCM audio signal PBDAT read
out from the second memory 41b. Furthermore, the display unit 14 in this
embodiment has, as illustrated in Fig. 5A, first and second bar- graph
display areas MDa and MDb of a length L corresponding to the storage
capacity of each of the first and second memories 41a and 41b in the
editing processor 4, and the following display control is executed by the
controller 13 in conformity with the access states of the memories 41a and
41b. In the assemble editing mode, for example, first 



the edit point PIN1 is established, and the sample data of the reproduced
PCM audio signal PBDVR proximate to    22 the point PIN1 is written in the
first memory 41a. Then, as illustrated in Fig. 5B, a marker Ma shiftable
along the display area MDa is displayed in accordance with the address data
ADRIN1 indicative of the edit point PIN1. and simultaneously an effective
data address region and an ineffective data address region are displaced to
be visually distinguishable in different states of the first bar-graph
display area MDa with a boundary defined therebetween at the position of
the marker Ma, i.e. the address data [err] indicative of the edit point
PIN1. Similarly, after the edit point PIN2 is established, the sample data
of the reproduced PCM audio signal PBDAT proximate to the point PIN2 is
written in the second memory 41b. Then a marker Mb is displayed in
accordance with the address data ADRIN2 indicative of the edit point PIN2,
and simultaneously an effective data address region and an ineffective data
address region are displayed to be visually distinguishable in different
states of the second bar-graph display area MDb with a boundary defined
therebetween at the position 



of the marker Mb, i.e. the address data ADRIN2 indicative of the edit point
PIN2. The positions of the markers Ma, Mb and the bar-graph states of the
display areas MDa, MDb are shifted by adjustments of the edit points PIN1
23 and PIN2 as shown by broken lines in Fig. 5B. In the rehearsal mode or
the edited output mode, the access states of the effective data address
areas in the memories 41a and 41b are visually represented by bar graphs in
such a manner that the dislay states thereof change with the lapse of time,
as shown by arrows in Fig. 5B. In the insert editing mode, first the
edit-in point PIN1 is established and the sample data of the reproduced PCM
audio signal [err] proximate to the point PIN1 is written in the first
memory 41a, and after the edit-out point POUT1 is established, the markers
MINa and MOUTa are displayed in accordance with the address data ADRIN1 and
ADROUTI indicative respectively of the edit-in point PIN1 and the edit-out
point POUT1., and simultaneously an effective data address region and an
ineffective data address region are displayed to be visually
distinguishable in different states of the 



first bar-graph display area MDa with a boundary defined therebetween at
the positions of the markers MINa and MOUTa, i.e. the address data ADRIN1
and ADROUT1 indicative respectively of the edit-in point PIN1 and the
edit-out point POUT1. In a similar manner, the edit-in point PIN2 is
established, and the sample data of the reproduced    24 PCM audio signal
PBDAT proximate to the point PIN2 is written in the second memory 41b.
After the edit-out point POUT2 is established, the markers MINb and MOUTb
are displayed in accordance with the address data ADRIN2 and ADROUT2
indicative respectively of the edit-in point PIN2 and the edit-out point
POUT2, and simultaneously an effective data address region and an
ineffective data address region are displayed to be visually
distinguishable in different states of the second bar- graph display area
MDb with a boundary defined therebetween at the positions of the markers
MINb and MOUTb, i.e. the address data ADRIN2 and ADROUT2 indicative
respectively of the edit-in point PIN2 and the edit-out point POUT2. The
positions of the markers MINa, MOUTa, MINb, MOUTb and the bar-graph states
of the display areas MDa and MDb are shifted by adjustments of the edit 



points PIN1, POUT1, PIN2 and POUT2.  And in the rehearsal mode or the
edited output mode, the access states of the effective data address areas
in the memories 41a and 41b are visually represented by bar graphs in such
a manner that the display states thereof change with the lapse of time, as
shown by arrows in Fig. 5C. As illustrated in Figs. 5A through 5C, the
display areas ADa and ADb on the left side of the bar-graph    25 display
areas MDa and MDb are so controlled by the aforementioned controller 13 as
to blink for visually representing that the running tape positions in the
DVR 1 and the DAT 2 are close to the sample data of the PCM audio signals
PBDVR and PBDAT which are proximate to the edit points and are to be
written or already written in the memories 41a and 41b. Meanwhile the
markers [err] [err] shown in the vicinities of the respective ends of the
bar-graph display areas MDa and MDb represent the limits in establishing
the edit points PIN1, POUT1, PIN2 and POUT2. And such markers are
automatically controlled by the controller 13 in conformity with the types
of the recording and reproducing apparatus to feed the PCM audio signals 



[err] therefrom and also with the constant of the cross fader and so forth.
Thus, the display means visually represents, in the form of bar graphs, the
access states of the memories where the PCM audio signals proximate to the
edit point are written in and read out in accordance with the input data
indicative of the edit point, thereby enabling the editor to grasp the
present editing operation accurately and simply from the bar-graph display
contents to    26 consequently ensure high efficiency and sufficient
certainty in proceeding with the operation.    27 CLAIMS 1.        An
apparatus for editing PCM signals, comprising: -   first input circuit
means for receiving a first 5 PCM signal from a reproducing apparatus;
second input circuit means for receiving a second PCM signal from a
reproducing and recording apparatus; first memory means for storing the
first PCM 



signal; 10            second memory means for storing the second PCM
signal; editing circuit means for reading the first and second PCM signals
from the first and second memories, respectively and for serially
connecting the readout first 15 and second PCM signals and outputting same
as an edited PCM signal; and edit control means for reading out the first
and second PCM signals from said first and second memory means respectively
and controlling said editing circuit means. 20 2.        An apparatus
according to claim 1, wherein said edit control means includes register
means for first edit-in and edit-out points of the first PCM signal and
second edit-in and edit-out points of the second PCM signal, 25
respectively.    28 3.        An apparatus according to claim 1 or 2,
wherein said editing circuit means includes cross-fade circuit means for
connecting the first and second PCM signals in a selected cross-fade time.-
5 



4.        An apparatus according to claim 3, wherein said edit control
means includes means for reading out the first and second PCM signals at a
speed lower than a normal read-out speed, and said cross-fade circuit means
connects 10 the first and second PCM signals in a cross-fade time longer
than the selected cross-fade time. 5.        An apparatus according to
claim 4, wherein the cross-fade time is relative to the read-out speed. 15
6.        An apparatus according to any one of claims 1 to 5, further
comprising display means for visually representing the relationship between
the editing operation and the status of said first and second memory means.
20 7.        An apparatus for editing PCM signals constructed and arranged
to operate substantially as hereinbefore described with reference to and as
illustrated in the accompanying drawings.    


