1 APPARATUS FOR EDI TI NG PCM SI GNALS The present invention relates to an ’
apparatus for editing PCMsignals and, nore particularly, to an apparatus
having an electronic editing function to edit.PCM signals wth peans of
storing the edit-point proximate signals in nenmories. In the conventional

el ectronic PCM audi o signal editing apparatus designed for ad

inserting a new PCM audi o signal in another PCM augi o signal gzmd3>87 [

t hrough pul se code nodul ati on of an audi 0 signal and recorded ep-a magnetic ..
tape or for recording such a new PCM audi o signal successively to the PCM
audi o signal already recorded, there are known sone exanpl es as di scl osed

i n 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 perforned by previously witing the edit- point proxinmte

sanpl e data of the PCM audio signals in nmenories and then readi ng out the
sanpl e data of the PCM audio signals fromthe nenories in accordance with

the input data indicative of the edit point. Besides the
APPARATUS FOR EDITING PCM SIGNALS

The present invention relates to én apparatus for
editing PCM signals and, more.particularly, to an |
.épparatuS-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

C

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.



above, as disclosed in Japanese Patent Laid-open Nos. 54 (1979)-58013 and
55 (1980)-105871, the sanple data of the PCM audio signals.to be edited are
cross-faded at the edit point so as to obt ai n satisfactory reproduced
sounds. which are aurally continuous with snoothness. In the above editing
apparatus; an editing start point and an editing end point are determ ned
individually in an insert editing node by g menory rehearsal .which confirns
the editing state by reading out the storefl sanple data fromthe nenories
and nonitoring the anal og reproduced sound, and thereafter both the

appar atus for r@ﬂkﬁ&%ﬁhﬁgtbh%u@ﬁNéTgﬂﬁyaﬂﬂ% %Hg@ihgaﬁﬁphﬁﬁt%EQaEﬁbus for

repr oduci ng t-he previously recorded PCM audi o signal are driven -—-

synchronously wolple r@édGbnotie peirf ok meldayya ewa@@sug @eli¢ahky then edhe-t apes,
and a preview is executed to nonitor the reproduce sound for a

relatively | ongpoime pEoximbatee sampledidaitag off thei @osy audivesdgnads in
extrenely | ow and the tapes need 3 to be repeatedly driven to eventually
bri ng about a pmebloeiest andditheanaleadindgeostotheheampdkadatas ofl theh®CM
practical editing operation, nodifications with insert editing are
frequent |y adopaediposignads £somnthesmemosies in accordance with the

input data indicative of the edit pOlnt. 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 sighals 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
i,x ‘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



editing node, and in the actual insert editing, there are many cases of ¥
repl aci ng nusical notes or the |like of several or |ess seconds, so that it
becomes necessary to enhance the short-tine i'nsert. editing efficiency. In
the el ectronic editi.-ng apparatus nentioned, the procedure of setting the
edit point can be executed accurately by a nenory rehearsal wth reIaEKVe
simplicity, but in editing the. sign@ds with regard to fast-touch piano

music or the like, it is still extrenely difficult to achieve exact '
determ nation of the edit point even with such nenory rehearsal. And there

exi sts angih Al .. RLOPAr 4 P S, [ ith regard to the
e SLS, angbEE BEPRREUNLYr BB 005! OEARRaLEy ! BRORS Rheyl h1 1 c0ard Lo U

C“StP”BryPrbBéEHe?BbQH&i€%6ﬁ£1OﬂhfdéﬂbtngtEQPﬂéthﬁishE?t- hSphay means is
provi ded Tor displaying the operational states of the reproducing-side tape

recorder ppdcthealeeqiding- 6pdeat 268, 'R6QLELEabYohBewiER Phseygbol s and
messages as well as for nunerically displaying the present tape running

position e@iebal aredfiegaentlprad@optédepedter bgrstar anpassembd t he

editing end point with respect to the tinme code recorded on the tape.
editing mode, and in the actual insert editing, there '
are many cases of replacing musical notes or the liké of

geveral or less seconds, so that it becomes necessary to

.énhance the short-time insert editing efficiency. .

| In the electronic-editihg apparatus mentioned, the

procedure of setting the edit point can be executed

accurately by a memory rehearsal with relétive

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. Aand

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. : _ N

- It is bustomary, in the above electronic_editing:

apparatus, that display means is provided for displaying

the operational states of the réproducing-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 -



K

And in accordance with such visual representation on the display neans, the
editor is enabled to advance the.editing 5 procedure while confirmng the
operational state of each tape reéorder, the present tape position and so
forth tierein. Furthernore, even with the nunmerical display, it is

i npossi De to exactly grasp that the sound being 10 nonitored corresponds
to which of the data stored in the nenories, hence raising a problemthat.
the editing operation cannot be perforned ad%urately W th hlgh ef ficiency

and sufficient certainty. is therefore an object of, t pr

i nvention 15t2P8 EFG?FG@ran the, ediddnodtarn A%ﬂﬁtﬁﬁﬂ] eﬁéﬁ%éb%d?ﬁ%le

of solving the, a escribe Qobserv. r1,0r t

Accor di ng t oPBAB Z’ﬁ&g‘t ISPPEf g B:P %ﬁrﬁl%n‘fq ?‘l rﬁ%ﬁe#)s&gr%k\% dEPS an

apparatus fop,gdy h' Qgcg%c andith 'ﬁél% Lfécp%eéé}{)&&tfdﬂ 4t tep@ans

for receiving a |rs S1 gna ron1a reproduci ng apparatus; second

| nput_ci rcui ELEE InQEnE‘?C%'h‘E' At oUW GBI &l WPl advaibe £1607 QdiEing

and recordi ng appafat us; . :

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
L 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.



first nmenory neans for storing the first PCM signal; 10 .. second
menory neans for storing the second PCMsignal; editing circuit nmeans for
reading the first and second PCM signals fromthe first and second
menories, respectively and for serially connecting the readout first.t
and second PCM signals and outputting sane as an edited PCM signal; afd
edit control nmeans for reading out the first and second PCM signals from
said first and second nenory neans re8pectively and controlling said
editing circuit neans, 20 6 The invention will be further described by
way of non-1im tAFFREAERG NP NP t ASPRFEr BficEheoPTRECREC ARVYEAFLAR dr awi ngs,

in whigh:- Fi 1k bl ock_di f al I .5 di t of th
PO o1 ERiaFe b PRovAaca ar APRrtefir nEoFoeRRE LiRclch: S1Mp8itron: Figure 2.
is ab &ﬁgrﬂéggégn1of_an_editing processor enployed in the editing
apparatus  shown™in Figure 1

: |  first input circuit means for receiving a first
5 ?CM signal from a réproducing apparatus;
second input circuit means for receiving a second
PCM signal from a reproducing and recording apparatus;
first memoiy means for storing the first PCM
éig’nal; : - : o/
10 second mémory 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

o

respectively and controlling said editing circuit means.

20



10¢ . Figure 3A schematically illustrates the contents of contro
coefficient data fed in a normal read node fromthe cross-fade controller

shown in Figure 2; Figure 3B schehatlcally illustrates the contents of
control~coefficient data fed in a sl ow read node fromthe 15 cross-fade
control M shown in Fi gure. 2; 7 Figs. 4A and 4B are schematic diagrans

respectively showi ng how PCNIaudlo signals obtained in a normal read node____
and a sl ow read node are connected to eachtnrmn in an assenble editing

node and a rehearsal thereof; Fig. 4Cis a schematic diagram show ng how
PCM audi o signals are &‘hanauwentu.@manlibtberfurtm ideseribedl thyngvapdef and

a rehearsal thereof; 3 5A schematically illustrates the di spl ay—areas on
a displ ay unhenrhimpbasdve exanple atith gfefigrence tandhe gecapanyime
schematically illustrate exe Iary di splay contents of the display unit of

Fig. 5A in tHEaWiBERY éNc¥bicAgnode and the insert edltlng node.

e el e 3, Brel o eagibad it oLl SSAN: S R e

referenc?Stoembodiment of the PCM signal edltlng 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;



t he acconpanying drawi ngs. In this exanple, as shown in the block diagram .-«
of Fig. 1, a PCMsignal editing apparatus 3 is connected to both a helical
scanning type digital video tape recorder (DVR) 1 used as a reéecording
apparatus and a fixed head 8 type digital audio tape recorder (DAL~ 2
used as a reproduci ng apparatus. Each of such DVR 1 and DAT 2 includebf

al t hough not shown, an encoder and a decoder therein, and PCM audi o signals
at the input and output terminals of the DVR 1 and DAT 2 are shaped to have

the sane format. The editing apparatus 3 is fed with both a reproduced. PCM

audi o signal [g&rJd Qi ai h | Kk t ' : he DVR 1
and a feproduggg%L a%gggqg?éﬁgl%fQF%%Qggtggﬁggugf ?Egbgﬁgiggé' out put
term nal gifoulit®y BOh 2oMTRARY HikhaaRP¥RAEYRed if 80HLRRAY Welld an editing
processor 4?, 121‘:% ang& ted PCM é'tr?gliao si gnal [eerrl] out puttedw:‘eromthe
editing RIcEELEHT 4 g1ows HeRld abdeo alriee conmectiedd tonedicht &tHeralinof the DVR
1. The editing apparatus 3 has a selector swtch 5 for selectively
out putti g @isskwbliehedi¢ingdmode BOM audieheargadl tRBDEBE;

Fig. 4C is a'schématic-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

Cs

on a display unit in the editing apparatus of Fig. 1;
and

Figs. 5B and 5C schematically iiiustrate 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 acﬁording to the present - -~ : -
invention will be-described in detail with'reference to
the accompanying draﬁings.

In this example, as shown in the block diagram of
Fig.‘l, 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



obtai ned fromDVR 1, the reproduced PCM audi o signal PBDAT obtained from
the DAT 2 or the edited PCM audio signal [err] fromthe editing processor
4, and an audi o signal produced by converting each of the PCM audi o signals
[err]into:an analog formthrough a digital-to-analog (D/A) converter 6 is
suppl i ed~Vvia an audio anplifier 7 to a nonitor speaker 9 8. The edited
PCM audi o_signal [err] outputted fromthe ﬁditing processor 4 is supplied
to the switch 6 via a delay circuit 9 which has a delay tinme equal to the
sum of the respective data processing tinmes of the decoder 3 in the DAT 2

wn Rénﬁélf°?§Lﬁ§pé€%ﬁé‘&%ﬁa§§i§“€3§§i%6%?@2@%%%?df’éﬁiséﬁééhj Meatianl
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I V/ ' _ I edi ti
rempte contro dp@%w&e% g%o?ﬁ%itaQﬁogﬂhawnppsﬁﬁéheaaépnafxe aOdetdgesdi ting

processor 4 and the se ( , and _display control of the display
unit 14. The ediféFeiR| O5RESPEM4atdisOs £gRS15t ¥t eeh@sihpovnand éhiepkt ock

di agram of Fig. 2, wherein the reproduced
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 PBpyr obtained at the
playback output terminal of the DVR 1 and a reproduced
PCM audio signal PBpar 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 EDDVR' |
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 PBpyr

~ obtained from DVR 1, the reproduced PCM audio signal

PBpar obtained from the DAT 2 or the edited PCM audio

signal EDpyr from the editing processor 4, and an audio

signal produced by converting each of the PCM audio
signals PBpyr. PBpar and EDpyr into an analog form -

‘through a digital-to-analog (D/A) converter 6 is

suéélied via an audio éhplifiei 7 to a monitor speaker



PCM audi o si gnal PBDVR obtained fromthe playback output term nal of the
DVR 1 is supplied to both a first menory 4la and a cl ock extracting circuit
42a in a recording- side processing circuit 4a. The clock ‘extracting
circuit 42a is a circuit for extracting word clock pulses.[err] fromthe
reproduced. PCM audi o signal; PBDV, and such word clock pulses [err] e
supplied froma changeover switch 43a via _a progranmabl e frequency divi der
44a to an address counter 10 45a. 9The address counter 45a serves to
count the clock pul ses supplied fromthe frequency divider 44a and thereby
forms address data ADRa for the first nmenory 4la. The address data ADRa is
suppl i ed 8o t FBef Fﬂétteﬂ'eﬁgﬁyaﬂﬁé%ﬁllﬂéaﬂepﬁgv% DpFREReLad doram the at ch

circuit 46 The recordln? ?lde groc ssi.n cuit .4a incluydes a clock

gener at or g?§189ip€ﬁcﬁﬁ§8 onttr SUPBL LA, °c%h?r5VF§Fhl Véﬁdathe wor d
ook o Al EAkeRE R EHC RIS, BRSRS RSB, Bn’ES 866, AR, O
address cgentfe $8dpeftivel ahbs pPERESRYRE EihbShof3enet Bsc8a89r§mb' e

'in the DAT 2 and the encoder 5 in the DVR 1.

The editing apparatus 3 is further'eéuipped with
manual input meéans 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 exedutes.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=ths display unit 14.

The editing processor 4 is so-constituted as shown
in the block diagram of Fig. 2, wherein the reprodﬁced
PCM audio signal PBpyr obtained from the playback output
terminal of the DVR 1 is supplied to both a first memory
4la and a clock extracting circuit 42a in a recording-
side processing cifcuit 4a.. |

- The clock extracting circuit 42a is a circuit for
extracting word clock pulses wckal from the reproduced.
PCM audio signal; PBpyr, and such word clock pulses wckal
are supplied from a changeover switch 43a via a

programmable frequency divider 44a to an address counter



freguency divider 44a and the address counter 45a are driven under control
of the controller.13. In a wite node where the sanple data proximte to
the edit point of "the reproduced PCM audi o si gnal PBDVR outputted fromthe
DVR 1 isiwitten in the first menory 4la, the clock extracting circuit 42a
I S connel ed by the changeover. switch 43a to the progranmabl e frequency

di vider 44a whose division ratio is set to 1 and.the sanple data of the
reproduced PCM audi o signal PBDVR is sequen‘?ally witten in the first-
menory 4la in accordance with the address data ADRa forned by the address

counter 45a on  4gihe PRSI sa8fesbeciPhter! £6K SieES (& ddufXitRetErbdly the

cl ock sanpl er- 42a I'n response to the Input data I ndicative of the_edit

point [err] and g@L&éyesuppPied erdryORar fr ddudcy NEividde 4qdleand he
controller 13 Ioads t he address data ADR, at such timng through the latch

circuit 46a. Ancchéeelipt foiist addr eperdataRDR] [foreddrel Six dthandniorst nenory
41a is conpleted at the nonent the address data ADRa forned by the address

counter 45a has gIlvanchde faddrese dalch obBRJdsn sApRl iled &0 aheurfiisdui val ent
to half the storage capacity of the first nmenmory 4la. In the

reprodu0|ng S|ckmgm@mﬁs¢lmQWhllgubelnn)snpplled 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 wckaz obtained
from the clock generator 47a are supplied from the
changeover switch 43a via the programmable freguency
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. 1In a write
mode where the sample data proximate to the edit point
of the reproduced PCM audio signal PBpyr outputted from
WS the DVR l is written in the first memory.4la, the clock

extracting circuit 42a is connected by the changeover
swiﬁch 43a to the programmable frequency divider 44a

- whose division ratio is set to 1, and the sample data of
the reproduced PCM audio signal PBpygr is sequentially
written in the first memory 4la in accordance with the

address data ADR, formed by the address counter 45a on



the editing processor 4, the reproduced PCM audio signal [err]obtained from
t he pl ayback output termnal of the DAT 2 is supplied to both a second
menory 41b and a clock extracting circuit 42b. The clock éxtracting circuit
42b is a circuit to produce word clock pulses [err] fromthe reproduceg PCM
audi o signal [err], and such word clock pulses [err] are supplied fr a
_changeover switch 43b via a progra | e frequency divider 44b to an__
address counter 45b. The address counter 45b serves to count the clock

pul ses supplied fromthe progranmabl e frequency divider 44b and t hereby

oL, 2006250 0218 PPN ok Ao REEP INTEIR Yorn Bty Byndd ooo data
LR cor bl ool JUfoERT B9E) St dEpBge s i SN ladly e
clock pul sggs ebt phecgde ! eren é@ft%@fﬁtgﬁgedﬁ YedMyed FrioaPRiHed fromthe
changeover swtch 43b via the programmable frequency divider 44b to the
address cpeybeardSbl flthé vhbtehaodepvetie soditto ¥y Idhelgudyr anmabl e
the address data ADR; at such timing through the latch

circuit 46a. And the data writing operation with regard

to the first memory 4la is completed at the moment the

address data ADR; formed by the address Qounter 45a has ;J
advanced from the address data ADR; by an amount.

equivalent to half the storage capacity bf.the-first

memory 4la.

In the reproducing-side processing circuit 4b of —
the editing processor 4, the reproduced PCM audio signal
PBpar obtained from the playback.output-terminal of the
DAT 2 is supplied to both a second meméry 41lb and a
clock extracting circuit 42b. .

The clock extracting circuit 42b is a circuit to
prodnce;word-clock pulses wckpy f£from the reproduced:. PCM o/
audio signal PBpar, and such word clock pulses wckpy 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 ADR, for the second memory
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frequency divider 44b and the address counter 45b are driven under control
of the controller 13. And in the wite node where the sanple data proxi mate
to the edit point of the reproduced PCM audio signal[err]outputted fromthe
DAT 2 is witten in the second menory 41b, the clock extracting circuit 42b
i s connett ed by the selector switch 43b to the progranmabl e frequency

di vi der 44b whose division ratig is set to 1, and the sanple data of the
reproduced PCM audi o signal PBDAT is sequed@2ially witten in the second
menory 41b in accordance with the address data ADRb fornmed by the address

ﬁEEQLeéxf??lg? nd B c dre %ffé:*%%ﬁ%ga;‘i'r@?ﬁ 34, REBpATEE lal§?§5?ﬁ§?§38§v2“§f
xtract i nd™ i $Fndreatty
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the latch circuiggpdbb. And the data witing operation with regard to the
secaond nmenory 41b is conpleted at the nonment the address data ADRb fornmed

by the address count ehed4?lpiaduednaredde’ peoiceseingdedreudst abARR21desn

anount equivalent to half the storage capacity of the second nenory 41b.
a clock generator 49b driven under control of the .
controller 13, and the clock pulées obtained from the
clock generatdr 49b are supplied from the cgangeover
sﬁitch 43b via the programmable frequency divider 44b to
the adaress 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 proxiﬁate to the edit
point of the reproduced PCM audio signal PBpar 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

L divider 44b whose division ratio is set to 1, and the
sample data of the reproduced PCM audio signal PBpar is
sequentially written in the sebond memory 41b in
accordance with the address data ADRp formed by the
address counter 45b on the basis of the word clock-
pulses wckpy extracted by the clock extracting circuit

42b. In response to the input data indicative of the



In an_assenbl e editing node where only a single edit point is existent, the.
controller 13 loads nerely the address data [err] .indicative of the editing
start points or edit-in points [err] of the sanple data in the nmenories 4la
‘and 41b. Meanwhile, in an insert editing node where two edit points are
existent, the controller 13 first loads, in the aforementioned recor dig
node, the address data [err] and [err& I ndicative of the edit-in points

PIN1L and PIN2 within the range of t hé storage capacities of the nenories

41a and 41b. After releasing the recording node, the controller 13

ﬂﬁégi %2?5%%8&%2%2@? I P ﬁ%&%{%‘%tﬂ&ﬁ -i_é&:c'at ve o

i t-oul  POLRL . | - | | ADROUT2,
whi oh' i ndreetaifodes BRE SUneRBILERLLY Saude! G Taqqtedd gt S0L7 (e
second Mgty £l lhudi EEOIGINFOUH NeidL A o li{d ferice Aigd veen the

edit-in point PIN, and-the edit-o poi nt POUTI of the sanpl ata witten

in the fi¢sd AREDvr Hing SHPeLAtLoR | wither dotd ethd séemils to the data
conparators 48 and 49 the address data [err] indicative
memory 4lb is completed at the moment the address data
ADRp formed-by.the address counter 45b has advanced. from
the address data ADRz by an amount equivalent. to half
the storage'capécity 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 ADRiyy and ADRyyz indicative of the
editing start points or edit-in points Pryy and Piyz of
the sample'daﬁa in the memories 4la and 41lb. Meanwhile,
in an insert editing mode where two edit points are
existent, the controller 13 first loads, in the
aforementioned recording ﬁode, the address data ADRiyy
and ADRry2 indicative of the edit-in points Pryy and Pz .
within the range of the storage capacities of the . | B S
memories 4la and 41b. After releasing the recording
mode, the.contrbller 13 determines the editing end point
or edit-out point Pgoyry by the undermentioned.method,
then loads the address. data ADRgyry indicative of such

edit-out point, and automatically calculates the address

data ADRoyrz, which indicates the edit-out point Poypy OF



of the edit-in point PIN1 in the assenble editing node, or the address data
[err] indicative of the edit-in point PINL and the address data [err]

i ndicative of the edit-out point POUT1 in the insert editing node. In the
data conparators 48 and 49, the address data ADRa fornmed by the address
counter 45a is conpared with the address data [err] and [err] indicative of
the edit point fed fromthe controller 13, whereby edit- point timng
signals are formed. Wien the read node is Wsignated to read out the sanple
data of the reproduced PCM audio signals [err] or [err] proximte to the

dit I nt d Itt i n.t i 41 t d 41b
ment i bned. abovethRoPBBLBCRERE| LBs ther PreBhd mEpasY diRrnih APERRAARS are
tputted f t k t 49h.,. Le.d f th
Ceptoduced Pow niotBRgAARPERE AT £F2PeRke RRruRR, LRE SATR-Tn'PoRat,, "5y
Fb i n aceor aniBt T T Seeal, R dF7Re apPElaREa TN Lo
counter 45a or ¢pbteant ha bAs| sipstthemveydaghock pul ses weka2 or wekb2.

The sanple data thus read out fromthe
Subsequently the controller 13 feeds to the data
comparators 48 and 49 the address data ADRyy; indicative
of the edit-in point Pryi in the assemble editing mode,
or the address data ADRyy1 indicative of the edit-in
point Pry: and the address data ADRoyri indicative of the
~edit-out point Poyr: in the insert editing mode.
In the data comparators 48 and 49, the address data
ADR, formed by the address counter 45a is compared with
' the address data ADRyy1 and ADRgoyry indicative of the
edit point fed from the controller 13, whereby edit-
peoint timing signals are formed.
When the read mode is designated to read out the
sample data of the reproduced PCM audio signals PBpyr or
N PBpar proximate to the edit points and written in the
first memory 4lé or the second memory 4lb as mentioned
above, word clock pulses wckaz or wckpz of a
predetermined frequency aré outputted from the clock
generator 49a or 49b, and the sample data of the
reproduced PCM audio signal PBpyr or PBpar proximate to

the edit boints.Pl and Pz are read out EE&& the firgt-

S,



first menory 4la is supplied via an interpolator 50a to a cross-fading
‘mul tiplier 5la, which then nmultiplies the input signal by control
coefficient data a fed fromthe cross-fade controller 52 at the timng to
of the edit point Pl obtained fromthe conparator 48, whereby the sanple
data is faded and then is supplied to the data adder 54. Meanwhile, t¥
sanpl e data read out fromthe second nenory 41b is supplied via an

i nterpolator 50b to a cross-fading nbtiplier 51b, which then multiplies
the input signal by control coefficient data a-1 fed from the cross-fade

ggﬂééﬁ’gg GPemidry 414 ot %%%ﬁ%f’ée Aor 4%*’”'814? é&ﬁ%ﬁ%ﬁ#ﬁ”?}ﬁﬁbﬁm Lﬂetg the
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PCNIaudlo S|gnal [err The controller 13 presets the ess counters .
45a and 4fkkJq) o RRKRGL tohet kanple dathNehedi readesse Piéh €w@ard to the

edit points so that, 1 n a rehearsal node
first memory 4la is supplied via an interpolator 50a to
a cross—fading multiplier 5la, which then multiplies the
input signal'by control coefficient data a fed from the
cross-fade controller 52 at the timing tg of the edit
~point P; obtained from the comparator 48, whereby the
. sample data is faded and theh is supplied to the data
adder 54.

Meanwhile, the sample data read out from the second
memory 4lb 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 tg of the
edit point P2 obtained from the comparator 48, whereby B
‘the sample data is faded and then is supplied to the S
.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 odtput and produces

an edited PCM audio signal EDpyr.



or an edited output node, the data of the reproduced PCM signal s PBDVR and

PBDAT can be read out successively at the edit points fromthe nenories 4la
and 41b where the’ reproduced PCM audi o signals [err] .proximate to the edit
poi nts are witten. The respective edit points PINL, PIN2, POUT1 and POUT2
of the r&produced PCM audi o si gnal PBDVR and the reproduced PCM audi o

si gnal PBDAT are adjustable within the ran?e of the capacities of the __
nenories 4la and 41b even after the sanpl eT@ata proximate to such edit
points are |oaded in the nenories 4la and 41b. Upon release of the wite

node, the controller 13 presets the address data |nd|cat|ve of the
edit point PI.-NL or PITBeGPRYROLIRE s RERAR 'ifédadﬁr@ﬁ? ConpYers 4 .
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Z‘é?ﬁ or thbdet ﬁé“rb @Spféi%énd%%ﬁ fp%ra;‘tiéaftﬁfas g, HRAe %r?%es%t
t t t t t
% el R Ry PR, 0 A A
45b for accepti &fafrk%é{‘@éﬁ HMeput Modd'e A it ¥ Al ddpddulicdd 'nc Of

the edit point [€r |
signals PBpyr and PBpar can be read out successively at

the edit points from the memories 4la and 4lb where the
reproduced PCM audio signals PBpyr and PBpar proximate to
o the edit points are written. _

The respective edit poiﬂts Pmni, Pxnz, Poyry and
Poyrz of the reproduced PCM audio signal_Pang and the
reproduced PCM audio signal PBppar are adjustable within
the range of the capacities of the memories 4la and 4lb
even after the sample data proximate to such edit points
are loaded in the memories 4la and 4ib. Upon release of
the write mode, the controller 13 presets the address
data ADRiy); Oor ADRpy2 indicative oﬁ-the edit point Pim
or Pryz 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, theieby supplying clock
pulses, of which number corresponds to the input data
obtained by actuating the keyboard il, the jog dial 12.
or the like, from the clock generator 4%a or 49b.to the

address counter 45a or 45b for accepting adjustment of



Wen the edit point PINL of the  reproduced PCM audio signal [err] is .
adj usted, the control coefficient a 5 fed fromthe ¢ross-fade controller 52
to the nultiplier 5la may be set to 1; and when the edit poirnt PIN2 of the
reproduced PCM audi o signal “PBDAT is adjusted, .the control coefficient,a-1
fed to the multiplier 51b may be set to 1. Then it becones possible t!ﬂ
adjust the two edit points 10 independently of each other while nopnitoring
the edited output [err]. Simlarly tie edit-out point [err] in the

af orenenti oned insert editing node can al so be determ ned by the sane

pr ocediree adbiress adstd ARRCPNtoD| ABR; o2 imdiealtivehofobheokedik data [err]
fromthe contioller 13.to designate the cross-fade tine Tx in conformty

wi th. Bedtr &uuandcd® Bmision ration 1/N of the programmbl e frequency

di vi ders ‘44a and_44b, so that the cross-fade controller 52 is operated by

the control | er ¥hem R LSLtPRERt Rino Pocthe oFePEPABGERA P¥%ent data a 20
i R Dl nn o SRRk Ml oS ERE her kBRSO . Y
és WIS £l ‘Uﬁ’é Séxo&é & 1é3££’£oii‘§r péé’gﬁé‘”‘t’ﬁg' ﬁui{:‘iﬂ‘.{%&y sdiavi ders 44a
may be set to 1; and when the edlt p01nt PIN2 of the
'reproduced PCM audlo signal PBDAT is adjusted the control
coeff1c1ent a-1 fed to the multlpller 51b may be set to 1.
Then it becomes poss1ble to adJust the two Edlt p01nts
10 independently of each other while monltorlng the edited
output EDDVR Slmllarly the edit-out p01nt Poyri in the
aforementloned insert ed1t1ng mode can also be determlned by
the same procedure._—- o
The cross-fade controller 52 is fed with control
15 data A.N from the controller 13 to de51gnate the cross-fade
time Tx in conformlty w1th the frequency d1V151on ratlon 1/N
of the programmable frequency d1v1ders 44a and 44b, so that
the cross- fade controller 52 is operated by the controller
13 in such a manner as to feed control coeff;c1ent data a
20 and c—l, eech of which is changed with the stepA ' to the

cross fading multipliers 5la and 51b per :L/N.fs

—“:’



44b" is set to 1 and the edit-point proximate sanple data of the reproduced
PCM signals [err] are read out fromthe nenories 4la and 41b respectively
at a predeternined sanpling frequency fs, the control coefficient data a
and a-1, each of which is changed during the fade tine Tx with the

desi gnated step A per word clock pulse [err] as shown in Fig. 3A are fed
fromthe cross-fade controller 52 to the cngss fading nultipliers 51la and
51b, and the cross fade is executed as-shown in Fig. 4A. In a slow read
node where the frequency division ratio is set to N[err]2 and the edit-

oi nt proxi mate sanpl e data_of .the _repraduced,PCM_si | s PBDVR RBDAT
gr; regd éht-at a.rg%msﬁeggrPP&nFFﬁ &? Eﬁ&gh4%gLZng§f ergggegﬁgggﬁ % n
accordance with the r I I f : f
aocordance w1 1S 19VA HE0Ghe? oG il FHEARRC A IR Nl e
which i s changed fiigelnof 3dad Eheedit=plike) phdiinklte danpaRaiatast e
A per clock pul se of “a sanpl i-Ag {%equency /N fs ag showmn in Fig. 3B, are

fed fromthe crgsthadeepedaueledePch slignald PHpss dndi PEpiulalredidedias Sla .

and 51b. Fig. 3B graphically represents the control coefficient data a' and

a-1in an 190out from the memories 4la and 41b respectively at a
predetermined sampling frequency £5, 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 wckaz 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. 1In a slow read mode where the
frequency division ratio is set to N = 2 and the edit-
point proximate sample data of the reproduced PCM
signals PBpyr and fBDAT are réad out at a low speed from
the memories 4la and 41b respectively in accordance'with'
the word clock pulses of a frequency equal to 1l/N of the
sampling frequency fs, the control coefficient data o’
and a-l, each of which is changed during the fade time
Tx, {= N.Tx) with the designated step A per clock pulse
of a sampling frequency 1/N.-fg as shown in Fig. 3B, are
fed from the cross-fade controller 52 to the cross
‘fading multipliers 5la and 5lb. Fig. 3B graphically

representé'the control coefficient data a' and a-1 in an



exenpl ary case where the frequency division ratio Nis set to 2 so that the
read speed is reduced to half the speed in the normal read node. In the
rehearsal node, the division ratio of the progranmabl e frequency dividers
44a and 44b is set to 1/N, and the edit-point proxi mate sanple data of the
reproduced PCM audi o signals PBDVR and PBDAT are read out with ext ensTon of
the tinme in accordance with the read address data ADRa and ADRb formnmed by

t he address counters 45a and 45b respectively on the basis of the 1/N

out put obtained by dividing the word cl ock pulses [err] of a predeterm ned
sanpling frequency fs, so as to execute a nmenory rehearsal at a desired

speed as SHeWRlARYFF@seswherf thesfraguengycAbeisiani ratipeNalson is
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of the edit _ _

1/N, and the edit-point proximate sample data.of_the
reproduced PCM audio signals PBpyr and PBpar are read out
with extension of the time in accordance with the read \‘)
address data ADR, and ADRQ formed by the address
counters 45a and 45b respéctively on thé,basis of the
1/N=0utput-bbtained by dividing the word. clock pulses
wcka2 and:wckbz of a predetermined sampling frequency £s,
so as to execute a memory rehearsal at a_desired.speed
as shown in Fig. 4B. 1In this case, a cross fading

. operation is performed with selection of the cross-fade
time Tx, conforming with the sample dataffead speed.
Meanwhile in the slow read mode, an operation to form
interpolation data corresponding to the p:edetermined
sampling frequency fs is performed, with regard to the
data read out per clock pulse of a frequency 1/N.-fg, by
interpolators 50a and 50b provided between the memories
4la, 41b and the multipliers 5la, 5lb. .

- Due- to such'memory rehearsal executed at a desired

siéed to achieve high-precision adjustﬁéﬁg_ofwthe’éait



20 point with the cross fadi ng operation performed by selection of the
changeabl e cross-fade tine Tx' conformng with the data read speed, it
beconmes possible to recogni ze the cross-fade state of the PCM audi o signals
at the edit point with aural accuracy, hence determ ning the edit point
preciseﬁ?‘even Wi th respect to fast-touch piano nusic or the like to
consequently realize an efficient and certain editing operation. In the
insert editing node, as shown in Fig. 4C, t29 fade tinme periods TxIN and
TXQOUT rel ative respectively to the edit-in points PINL, PIN2 and the

dit- i PQUT1, .. P 2 he J I N.and

ol out points FCUTL s T Seodie SRR L 200 VD SR0 B S0 0,
f th trol t - f 2 s . diti

(rom the cont 1ol ek I Sufd Q3R B OUI a2 i it 21 U110
reproduced PCM ﬁvﬁiﬁ@éﬁﬁ’?\@ Wt PROAR Fpeel, ikeBedonese g&%;ﬁﬁy&%s

41a and 41b respec n 1nsert Iting operation 1s pe

af ter establishing ddidiflide itheP@rtss-Hadl sflaiie 3 thiae ped Gyl points
PQUT1, PQUT2 within thé range of the storage capacities of the nmenories 4la

and 41b, so thatgildialy aite theoradiite preinit il tholallr a0 aldkt radivt,- Génceoi nt can
be confirmed by the nenory rehearsal, and the

determining the edit point precisely even with respect

to fast-touch piano music or the like to coﬂsequently
realize an efficient and certain editing operation.

In the insert editing mode, as éhown in Fig. 4C,
the fade time periods Txiyy and Txgyr relative
respectively to the edit-in points Pxni: Pix2 and the
edit-out points Poyri, Poyrz at the instants tiy and toyr
can be set to desired durations independently of each
other with the step data A fed from the controller 13 to
the cross-fade controller 52.

In thé editing apparatus of this embodiment, the
edit-point proximate data of the reproduced PCM audio
- signals PBpyr and PBDAT'are written in the memories. 4la

and 41b respectively, and an insert editing opefation is
performed after establishing the edit-in points Pini,-
Pinz and the edit-éut points Poyri, Poyrz within the range
of the storage capacities of the memories 4la and 4lb,

so that the state from the edit-in point to the edit-out

point can be confirmed by the memory rehearsal, and thé"



21 insert editing is rendered possible up to maxi num of one-word data. .
“Consequently, in a practical editing procedure and rehearsal, it becones
possible to attain a remarkably efficient short-tine insert editing
operation such as replacenent of nusical notes in fast-touch piano nusi.c or
the like, without the necessity of synchronously driving the reprodud?ﬁg
apparatus and the recordi ng apparatus. And spot_erasure.for partial nuting
can al so be executed by feeding a fadd coefficient 0 to the |evel adjusting
mul tiplier 53 which receives via the cross fading multiplier 51b the edit-

it r o ST A Moy FENISRRd RRSRATLE (3R (8 SRPAPARSE 14 n thi e
enbodi ment_has, as illustrated in Fig. first secqand bar- graph

di spl ay ar%'m-a‘#o“}mb nsgequeq{bt[]%' 'le?é)rar é)srﬁgr%%%gl' & rEﬂ‘élgst or age
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control | erré&é&%ﬁe‘f&ﬁé%d@ téh&ﬂ@ﬁ@rfeei%s%tract.%i(%{iﬂ&]%ﬁ&@%&io‘?ﬁ 4la and

41b. In the asse editing node, for exanple, firs

such as replacement of musical notes in fast-touch piano
music or the like, without the neceséity of .
synchronously dri&ing the reproducing-apparatus and the
récording apparatus. And spot erasure for partial \aJ
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 £ne reproduced PCM audio
signal PBpar read out from the secqnd memory 41b.
Furthermore, the display unit 14 in this eﬁbbdiment
has, as ‘illustrated in Fig. 5A, first and second bar-
graph display areas MD; and MDp of a length L -
corresponding to the storage capacity of each of the:
first and second memories 4la and 41b in the ‘editing o/
processor 4, and the following display control is
executed by the controller 13 in conformity with the
- access states of the memories 4la and 41b.
In the assemble editing mode, for example, first
the edit point Piyy is established, and the sample data

of the reproduced PCM audié'gignal PBpyr proximate to



the edit point PINL iis established, and the sanple data of the reproduced
PCM audi o signal PBDVR proximte to .22 the point PINL is witten in the
first nmenory 41la. Then, as illustrated in Fig.. 5B, a marker Ma shiftable
along the display area Mba is displayed in accordance with the address data.
ADRI N1 i Fdi cative of the edit point PINL. and sinultaneously an effective
data address region and an i neffective_data address region are displaced to
be visually distinguishable in different st&?es_of the first bar-graph

di splay area Mba with a boundary defined therebetween at the position of

the marker Ma, | sg gd rin BHieCRLEKE ikt poi nt
Pl N1. SiniIaH3ht§§té§¥¥€ggé§i?Spg%ng%PN%nrSﬂgs?ggﬁﬁsﬁggPE?hgqgamMJadata
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witten in the second nenory 41b. Then a marker M is displayed in
accordance wi th jighqadiessisilay ARAMD A Aiista ayed o abdoqadnde Pl N2,

and sinmultaneously an effective data address region and an ineffective data
address regi on afxHiithe a®irdss hdata AADRANy dndicagivehelbl ehenedikf er ent
states of the second bar-graph display area Mbb with a boundary defi ned
t her ebet ween at pdimtp®ysii-oand simultaneously an effective data address
region and an ineffective data address region are .
diéplaced to be visually distinguishable in different
states of the first bar—-graph display area MD, with a
boundary defined therebetween at the position of the
marker Mz, i.e. the address data ADRpyy indicative of the
edit point Prya. Similarly, after the edit point Pin2 is
established, the sample_data of the reproduced PCM audio
signal PBpar proximate to the point Pry2 is written in
the second memory 41b. Then a marker Mp is displayed in
accordance with the address- data ADRpyz indicative of
the edit point Piyz, and simultaneously an effective.
data address fegion and an ineffective data address
NS " region are displayed to be visually distinguishable in
different states of the second bar—graph display area
MDp with a boundary defined therebetween at the position
of the marker Mp, i.e. the address data ADRiy2 indicative
of the edit point Pixz. The positions of the markers M,,

‘Mp and the bar~graph states of the display areas MDg,

MDp are shifted by adjustments of the edit points Pry



of the marker My, i.e. the address data ADRIN2 indicative of the edit p0|nt
"PIN2. The-positions of the markers Ma, My and the bar-graph states of the
di spl ay areas MDa, MDb are shifted by adjustnments of the edit points PINL
23 and PIN2 as shown by broken lines in Fig. 5B. In the rehearsal node-or-
the edited output node, the access states of the effective data addr €6
areas_in the nenories_4la and 41b are visually represented by bar graphs in
such a manner that the dislay states 2hereof change with the | apse of tine,
as shown by arrows in Fig. 5B. In the insert editing node, first the

dit- | N1_j t b ' d h duced PCM
audi o si oY (Fae) ap; SRDHA: BY; BEPRERpHAES PR TS P fteﬁﬁ EPBLG 1irst

41 t ?g{T 5gg%% th k
&egr gnd aqefr%fbl ‘él{os‘%oelhgoytg 1r%“""n(E(rfalac-:J'cﬁééﬁidg;nucéD Jﬂﬁkﬁhe addr ess dat a iDgliere;fld
ADROUTI i ndiGald \WF e Hf el ivedladthe filideds 2@ay il ¥heand the edit-out

point POUT1., and sinultaneously an effective data address region and an
i neffecti v&mﬂ;&tmsaddraeszmd egitvranms wﬁaﬂm&@gmdmw&w Inar

di stinguishable in different states of the
graphs in such a manner that the dislay states thereof
change with the.lapse of Eime,'as shown by arrows in
Fig. 5B. ~ | |
In the insert editing mode, first the edit-in point

Pry1 is established and the sample data of the
reproduced PCM audio signal PBpyr proXiméte to the.point
Piyi1 is written in the first memory 4la, and-after-the

-— ‘edit-out point Pgyr iS'established, the markers Mpna and
'Mpyra are displayed in accordanée with the address data
ADRyy1 .and ADRoyry indicative respectively of the edit~in
point Prx3 and the edit-out point-Pcuglf'ahd |
simultaneously an effective data address region-and an
ineffective data address region are displayed to be -
visually distinguishable in different states of the _ v/
first_bar—graph display area MD; with a boundary defined
therebetween at the positions of.the markers Mina and
Mouyrar i.e. the address data ADRiyy; and AbROUT1 indicative
respectively of the edit-in point Pyy; and the edit-out

point Poyri. In a similar manner, the edit-in point Piy2

is established, and the sample data of the reproduced



first bar-graph display area Mba with a boundary defined therebetween at
the positions of the markers M Na and MOUTa, i.e. the address data ADRI N1
and ADROUTL i ndicative respectivel'y of the edit-in point PINL and the
edit-ougﬁpoint PQUT1. In a simlar manner, the edit-in point PIN2 is

est abl i sited, and the sanple data of the reproduced 24 PCM audi o si gnal
PBDAT proximate to the point PIN2 is witten in the second nenory 41b.
After the edit-out point POUT2 is establisi4, the markers M No and MOUTb
are displayed in accordance with the address data ADRI N2 and ADROUT2

I ndi cat i | vely. of .th | -1 ' | th I {-out, point
POUT:. and S muECHh SRS Sh91er dioryoPBa Shakhr EeCthe PRhTE a1 "

i neffecti dat | ' 0 bg A :

(i 5t ngul Shabl e W7 o arbaes ekl AT P BOCes e edttiont o o

MDb with a boundgys ' : €bet yeeeg ate itd o) he r
M Nb and MOUTDb, q,ialétd?;?gggg:aér% dat a ADR?N%ﬁ@a%% |bngin§atﬁ|°{\i/r% e

respectively of dijk@1eQidd iih RYidHrdAnde Hidh hhecdddreds Baital ADRYZ. adde
positions of the markers M Na, MoUTa, M Nb, MOUTb and the bar-graph states
of the display apgagriEndichtdde arespdctivel pyofidthste®ing-simfpdire ainb
and the edit~-out point Poyr2, and simultaneously an
effective data address region and an ineffective data
s address région are . displayed to be visually

distinguishable in different states of the second bar-
graph display area MDp with a boundary defined
therebetween at the positions of the markers MINb and-
Moyth, i.e. the address data ADRyyz and ADRoyrz indicative
respectively of the edit-in point Pry; and the edit-out
"point Poyr2. The positions of the markers Minar Mourar
Minb, Mourp and the bar-graph states of the display areas
MD, and MDp are shifted by adjustments of the edit
points Pini, Poyrir Pin2 and Poyrz. And in the rehearsal
mode or the edited output mode, the access states of the
effective data address areas in the memories 4la and 41b
are visually represented by bar graphs in such a manner
that the disélay states thereof change with the'lapse of
time, as shown by arrows in Fig. 5C. o '

As illustrated in Figs. 5A through 5C, the display

areas ADp and ADp on the left side of the bar-graph



poi nts PIN1, PQUT1, PIN2 and POQUT2. And in the rehearsal node or the

edi ted output node, the access states of the effecti.ve data address areas

in the nenories 4la and 41b are visually represented by bar graphs in such
a manner that the display states thereof change with the |apse of tine; as
shown by arrows in Fig. 5C. As illustrated in Figs. 5A through 5C, the®

di splay areas ADa and ADb on the left side of the bar-graph 25 di spl ay

areas MDa and MDb are so controlled B the aforenentioned controller 13 as
to blink for visually representing that the running tape positions in the

DVR 1 and 4, A o (?%rsem‘ﬂ Oafdt ﬂDE,hSréaﬁB'éoH@%é‘lPédtW £} audi o signal's

PBDVR and are proximate to the edit points and are to be

Witten ory sl it iWndd @onittdihermnoaisetotbaiard sétbyikRanupil e the
mar ker s [err] [err] shown in the vicinities of the respective ends of the

bar - gr aph iyl seh tanea s hdia taved rifin ingprapenpoklieibngi ia theeBVRDI i shing

the edit points PINL, POUT1l, PIN2 and POUT2. And_such markers are

" automati cal land aiter GATE@ layet lndosenttoolther se@pile detBoofi thewPCM t he types

of the recording and reproducin gparaagihtgrgeegoiggatgwkgugkg S|gnals
audio signals PBpyr an DAT W P
edit points and are to be written or already written in
the memories 4la and 4lb. Meanwhile the markers mg,,
Mga, Mgp and mgp shown in the vicinities of the
respective ends of the bar-graph dispiay_areas MD, and
MDp represent the limits in establishing the edit points
Prnir Pourir Pinz and Poypz. 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
PBpyr, PBpar 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 guJ
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



[err] therefromand also with the constant of the cross fader and so forth.

Thus; "the display nmeans visually represents, in the formof bar graphs, the o

access states of the nenories where the PCM audio signals proximate to the
edit poRnt are witten in and read out in accordance with the input data

i ndi catixve of the edit point, thereby enabling the editor to grasp the
present editing operation accurately and sinply fromthe bar-graph display_
contents to 26 consequently ensure hi ghe@fficiency and sufficient
certainty in proceeding with the operation. 27 CLAIMS 1. . An
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signal; 10 ~second nenory neans for _storing the second PCM :
signal; editing circuit neans for reading the first and second PCM signals
fromthe first and second nenories, respectively and for serially
connecting the readout first 15 and second PCM signals and outputtingzsane
as an edited PCM signal; and edit control means for reading out the f'yf st
and second PCM signals fromsaid first and second nenory neans respectively
and controlling said editing circuit2%eans. 20 2. ~ An appar at us
according to claiml, wherein said edit control neans includes register
means for first edit-in and edi tCBBIMBoints of the first PCM signal and
second edit-in and edit-out points of the second PCM si gnal.--25

respectively. 28. 3. An apparatus according to claiml or 2,
whereipn said edifing cllcli ns.lpecludgs,.cLoss-fade_circuit neans for
connecting the1#¢s§bééf g%%oﬁggﬁéﬂ#ggéﬁaféMi%géﬁ%% écfé@ﬁgggég-'ade tine.-
5 -  first input circuit means for receiving a first -

5 PCM signal from a reproducing apparatus;
second input cireuit meéns for recéiving a second
PCM signal from a reproducing and recording'apparatu57
first memory means for storing the first PCM -
signal; : - o .-\u)
10 : second memory means for storing the second PCM |
signal;
editing circuit means for reading the first énd
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 cgntrolling said editing circuit means.
20 | |
2. An apparatus acéording to claim 1, wherein said
edit control means includes register means for first edif—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.
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4. - . An apparatus according to claim3, wherein said edit control
means i ncludes neans for reading out the first and second- PCM signals at a
speed Iomer than a nornmal read-out speed, and said cross-fade circuit neans
connects -10 the first and second PCM signals.in a cross-fade tine |onger

t han tﬁb‘selected cross-fade tinme. 5. An apparatus according to
claim4, wherein the cross-fade tine is relative to the read-out speed. 15
6. . An appar at us according to any or@8of clains 1 to 5, further

conpr|3|ng di splay neans forivisually representing the relationship between
the editing 3operat i on A8nAPPRS 24 Us t§§QS¥r 94 §9 ratadmdl % ohd "f?ﬁi‘fﬁ%ﬂ neans. -

20 7. aratus for .editin signals con ct ed _arran ed
to operate §Gﬁ§t§%§F&Pﬁy cire HéFeFﬁﬁ%g% ?tﬁ%?%ﬁT#P#éﬁ%& as
|Ilystratedfog c%%n%%%ggean%én%f%g%mégaisecond PCM signals in a

selected cross-fade time.-

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 PCMmsignals'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 acgording to any one of claimsll to.
5, further comprising display means for visually
U representing the reiationship between the editing operation
and the status of séid 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.
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