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THE B.B.C. VISION ELECTRONIC RECORDING APPARATUS

by P.E. AXON*

Thr problem of recovding televicion sigralr an mageelic tape bar beem bhe
swhircs of imeenifpaifon for many peary end we b olready p.n-Hr.r&:J detailr :E
wigEs P devataped for ther parpese e the Uniied Simter of America, where i
np,nmrn: ir beginning fo appear on the market, Tn partiondar, “ EB.U. Ballgim™ No. 46
carizined an aviicly .!r_r vown Brawwmill awd Srbmidbowver, adied dereited by Pr.fﬁlr.lﬂr
of rthe © Anrpex™ ryriem, tagetber with rone E.I'.l.-lrrrnr:l'm,r our e advantapes of magme
recarding rosrpared with opileal eevording on [, Apein. in the "?:S Lr Hrru'm“
No, d8-A, we pave @ deseription of the ¥ BC.A. " rquipment, whick i) meitable alpo
for encording calpur delidifon

Thir preveai avifcle dedli with & gew syivess of vecording televislon on miapneiic
tapr, thv fiess to by develaped iw Ewropr. T L isent i remarbale mo amly for M
mar r.l'.'_|-'. bt al lfau' R w{gﬁrm!'.':_:.. P cowfrand aafh by A grican 1yniem, il B
Ty wds m.ugum‘r s, recorded framrrerzally and rm.lr.-j.l.'g dar S ;In.rr.u' M II'.|:|r
rowd rvoording, the BBC, eqwipawen! sied @ tape of meore wormal divvesiion, recorded
Fongiradinddly, bat vienuing o o couisdeeshly bupher ipeed. Ir will be wrost rafevesing
fa romgfaes g Fw_f.':l.rn-ul.l.r.p af g Fied Iy T .I'.lllrj: are im operaliona wie .E-_-|
E-rn.n.l.u'rujr.ﬁug :lrlg'.si.l.l.i.l..|:'.l'nrJrauI wairh @l bodie mesd feiis aaary aliegg .-.rr.'.:r.w'_;. record
wore gud wore feleRvarar fragrannel g aguetic fafe, Editar

I INTRODUCTIEN.

The use of magnetic recording in sound hroadrasting
o pw ramimon and @ has taken over from bhe disk
systemn the major losd of reconding work i chis field.
This iz because of the high fidelity whidh ean be
ubeained, the svailabilitg aof the recording for imenedisle
hrf-mdul:l:i-:-n. onid  oEmErous :utu-n:tum: :npmduninm
withaut deterroration, and the ease with which it can be
edites]. These properties, m pamitakic the immodate
availability af the n:cm‘ding for rc-prndmiw of rdil:ipF_
hive for » long time mede the idea of @ magnetic
sysbern of elevislon reco buf elizactive 1o broadcasting
ﬂ-rgl.m:l.:.!mm In the Limi States; in ]1-lrti.-:|.|.11r, the

time fiflerence between péak viewing hours in various

paris of ihe continend pecessidates delaping, for periods
of up o theee hours, the transmission of importast or
::l:p:'m.il.': programmes bo different aress, A Fy=em od
magnetic Lelevision recording [1] is already in success.
ful operaton in the mapoc LS. networks. Although
these pamticular conditions do pot exist in Burope, the
magnetic spstem ig still wery attractive ho individual
Services For purposes of jmmudilql and becanse of it
m!'uJ chespness, picture of  goad
L ity can be pred -nr]ml m'rdu: difficalty. It is
af this aricle to give 2 penerl description
of fu?;n:mm ma i rn;';:.drr'g:lhld'l. hes P;:m
in the B.H.C. Reserch Department, success.
fully rated on transmission and which is o be
put info experimental operation in the B.B.C, Television
aervice shorlly, A more detuled desen af the
machine, by the author and ofther members of the
develapiment (em, will be published elsewhere,
The magnetic recording system i oaf coufse &
wavelfoem recarding system, so thal video recoeding i

* Dw. Axos in = the Enginesting Beesrch Depariment of
the Britsd Brosdeling  Corpotais This paper was
received by the Edior on sik ..l.an TR

effected in terms of the television standirds of che
coupley m which tlve programme i recorded. The
romplete reconding nimill:;r tohtainy, in some form ar
ather, &ll the informatson relshing te syechrenston,
pacture and soond I the  Heatish system, & video
!'n:p;nzl:il: rt'-.n:rdr'.nﬁ mus#, therciore, grcammaodare
I-if.'ﬂll frequicnces mngmg (mom e o samething
hing 3 Mc/s Wiih this in mind, o may be
eipful, before describing the main fetures of the
E'E cquipment, (0 review some of the problems [2]
which have fo be avercame 16 the development of saich
i system, Noedless to say, the cxistencs of particuler
difficulties deieemines imporiant fearire of the design.
The problems, as they mighs apply to & conventional
magnetic recsrding machine, on which an sttempe is
made 1o revord the vides signal. wing conventional
hetady and a :in_gir :nlgm:rjr track, muay be ssmmarsed
as fallows -

(1} Converntionu heads an= inuFﬂﬂc al dealing with
the high-frequency inlommation, firstly because of
the Err.-:]l.l.enql losses nn::u:n.n.l' within their COares,
and secondly bevause of ther dmabiliey to recard
of reproduce (e mesolve) I}u‘ shor wavelengths
that correspond to the high frequencies at reason-
able tape speeds.

(i) The signal-to-nodse ratio o very low frequencies
is m:daq:l.u.!n, firstly because the from the
reproducng  head dh:rﬂ.!tl with frequency at
6 decibels per octive snd secondly beciase the

of useful flhox entering  the bead
decreases as the long wavelengths ding
1o very bow § became l:l:u'nEnr:.hfqm
preater  than, the overall dimensioas

reprodacing hesd.
(iii) The tape well b wnsoitbie when cnploped Foe
this purpose in such = simple syslem. It muy be
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insufficeently flexible, or of insufficient general
simoothness, to allow the intimate contact with the
hesds reguired for the recording and reproduction
of short wa: - and the random DO TENCE
of * drop-outs ' will lead to serious line-tearing
and ether qmdumiﬂtim diffipalises.

(i) The ta of the recorder s
II'I-{“IIFIhIPE af Frm‘:dlng the speed constancy
required. Imperfections in thia respeat will be
manifest o bl television monitor, af bedt as an
unpleasant movement of the picture or, ab worst,
as a [allure to synchrondse at all.

The problems summarssed above gre, of cousse, ncd
md:]:-enﬂmt of ocne anather, For example, i would be
of hitle avail to develop a head I:lpIElE af realving
some  piven shod wavelsngih  wnless  dhe  surfece
smoothnezy of the tpe evrilable s J.deq..u.re wnd (he
lmsses doe to effective separation between head and tape
i that wavelength are small. In practice # s necessary
o raise the recosding speed for video recording mell
abave that loyed in normal sound recosding, so thar
the w:.ulE:;ii of the higher wideo Frequencies are
sncrimsed fooa value at which the resolubon problems
ere reasonzble mnd the araticn loss iy accepiahie
This, in tum, affects the design of the tape tramspari
spsiem. Again, low-frequency  difflculties can b
OVETCOUTEE I:IF thes use of carrier Eystems, but, if the whale
af the video band iz to be bome on a carrier, the mean
freqieency mise be bigh and even greater demands will
be made on the high-fieguency response
af the sysherm, If.'.41.|'|1|:|r4:n|'.|1i.i-e~il must, here-
for, be made in wariocix festures of
design to resplve the often conflicting
iequirmnh ol high and low T
quencies, long and short wavelengths
ind imechanecal  comsiderahions. I o,
however, to state with cerfagncy
that  sabisfactory compromases can b
made and telerecardings of high quality
can be obtamed uséng a magnetic syshem.

Fig 1. — Genel view of Vidon Elemoos
Receadeng Apparatis decigned by the BB

FABLC phoip)

. DESCRIPTION OF THE APFARATUS,
21 Gemeral

The BB.C Vision Eledronic Recording pamu-i
has besn desipned o reford the vision ira{
signals of television programmes  for 5uhu|:_||.|ﬂ1t
reproduction ot any time after the recording hag been
effected. A pholograph of one michine is shewn in
Fig. 1. An operational channel consists of twe such
muchines, controdled fram @ central conteal desk. The
machine employs magnetic tape 0.3 inches (13 mm)
wade and a rocd of dameter 2005 dnches (52 om) sach
15 thoss El-hl:l'l']'l in FJ_; J owill scoommodaie [ifieen
mimmites oF programme, Continucas recarding is possibles
by the use of two machines and the contral desk, The
tape 1p|.*.d r:'l-:u[-l:rd i the [rresenl makled 5 20
inchessee (308 cmfser) and the magnetic tupe s
may be thin-base revording fape of good quality as used
fof sound mopeding,

The machine employs a threetrack system of recards
ing, two of the tracks being deveded o the staring of
the viden signal and one to the storing of che soiend
signal. Scparate recording and reproducing bead-stacks
are employed, each stack conitzining three identical
hesids :-epl.n.led from each other by COPET BEeeTHy anid
aligred with sespect to tne ansther in the manufachering
Feccess b ths ACTUrEY requ:'rr-d The recoedied pictide
and sound cin be manitored continuously during the
pro<ess of rn.lirrdm,::.
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2.2 Elertroate Diaign - The Video Signal,

A block gchematic diagram showmg the connections of
the principal electranic units embodied in the machine
is shown in Fig. 2 For stoting the wideo sipnal
the two vidoo tracks arc associated, on the recording
side, with & band-splitting system in which the wideo
signal is divided into two F bands of
approxtmately 0000 ks and 100 kefe-3 Mefs The
U100 kit viden band ds made to Frequency-modulate
a varncr, which s then revorded on one track In this
frequincy-modulstion  system,  the  bottam of the
spnchrondsing pulses corresponds to 1 Mo/ and the
rlukﬂn e Jevel af the prcture to 500 kefa

The low-Trogquency content of the wideo signal i
therehy tranaferred (o o frequency bund correspondng
to shorer wavelengehs fo that both the low-[requency
and the longwavelengeh deffoalises mberent o the
convengl magntticrooding system are avoided
Whar w evin moee smporand is that the amplifude-
limitateon marmally  asociated with the reception of
frequency-modulated signals may be incorporaiead in the
l-rrm.ju.u.up ihan 1o eliminae  unidesared .1.|11]1[|l||-J|.'
ilirmuatsamy The degree of Bimiting avallable with thy
freguency devistion ratio emiployed enabldes the gpsem
fir ivianie il wl the " |I:'q-|.'--n-ur - di“ll.'u"i"ﬂ. EVEn
wlsn employing thin-base saund recording tape npot
spevifically: munnfasred for vides or mstmimomtston
purposcs The higher des band, from 100 kcfs
upwards, s rocorded simultancously on the second video
track in & comventional manner.

On neproduction the cwtpet Toom ibe  frequency-
madulated video track i limited, demodulated and
added to the cotput from the higher-frequency track
1o referm ihe composite television waveform. Bedare
trassmission the synchronising information, induding

horizomtal and wvesticl smchrooming ugnah and
:‘Eﬂmim periods, & extracied, reconstituted  and
o the vides sipgnal.

It &, of cournse, cbwious that the higher-frequency
video band, which employs s conventiona] recording’
reprodacing system, will be subject to the same un-
wanted amplitude-modulation which is eliminated by
the frequency-modulation system

e meoded
the lewer-frequency video band, Tt i, however, en
l::gumm linding that fn practice reasonably fransient

mandam vamatpons in the higher fi ey band
do net poticeably degrade the sabjective quality of the
Pinl.m_- &8 hng as the mﬂrq:mﬂl'nl inf crrnation refating
ta smchronnimg signals and the main  brightnes
structure of ﬂ:rFiuum, which i3 contained an the lower
{0-1001 koc/'s) viden band, i maintuined intao by the
frequency modulated channel h-:r which it i handled.

The Sownd Chanuel

All the bow-frequency and lonp-wavelengh  dilfi-
tulises which, im the case of the lower video Freq:l.lzn.-;i::
zre overoome by the use the amier sypstem, will als be
runifest i the sound channel f & conventsonal
rocodding of the sound signal & artempied under the
higher ﬁ_pl:\-lpmd mnd.-irjﬂl: dictated by ihe wideo-
|ij;r|.|.'| reoui . These difficulties are, however,
overcomne by a similar technique to that employed fo
fore the lower wideo [requencies. Accordingly the
scand signal is, before recording, made to frequency
modulste & carrier of mean | cy 250 kefs and
deviation == 7% ks which is recorded on the thisd
irack. O reproduttion the carrer i3 limsied and
demodulated to prmidz a sound signal af high fideliey
exactly synchromoas th time with the vides infosmation
reproduced from the ather fwo tracs,

23  Elertrenic Dvaigm «
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Fig. 2. — Block schrmutic disgram of the priscipsl electeonic enii,
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34 The Mapmabiy Heads

The development of magnetic heads with safficiently
low lomses at high Frequencees and with the high
resplution required is one of the major problems of
viden recording. Eddy-currenis are the mun cause of
frrquency losse: in luminated heads of the conventional
type at video frequencies. These losses can, of roarse,
be reduced by the use of thinmer laminstions, bu
satrsfactory recording and reproduction of the higher
vides frequencies res & lamination =3 thin, il the

itode of the losses is to be accepialle, that the
handling of the laminations n the construcion of the
head ceases 40 be a mater of pracical roatioe
menafacture, As in many applications where high
froquencies are involved, therefore, suitable ferites
muz be chosen for the bead cores. The mechanical
pesties of feroes are unforunately guite unsuitable
F:: the proparation of gap edges and working surfaces
of the sooumacy &nd I‘!-F-'HI:!IIIIF required in high
pesolution heads, Althouph, by careful grindmg and
polishing, cornparatively smooth surfaces and sharp
edges may apparently be obtamed, the result doc
rm:lru_linie{\u:ijlmﬁ iz illusory and the susrfeces and ecges
guickly detericrate in consac with the abrasive migmetn
tape. Accordingly it is necessary to adopl & rechnigue
such as that described by Boemei [3] and to face the
hewd with o sutable megnetic material af - soperiod
mechanical properties. Tlee front faces of the heads
mansifactiared in the BBIC for the piesent machines
ere af * Mumeal 7, bat the moch harder magnite albay
“ Alfennl " (4] will obveously be Fi.'r.l'rul'li:' fiar this
purpose when it B8 avaibble To provide the
resodution required in the hewds a gap length of the
geder of 2 x 1071 inches iy required, In early hends
manifacrared for the machine very sitisfactoey resulis
wers obtained using mics specers. Pisces of saitable
mica film of the thickness required may be oblained,
given a judicious minture of skill and patience, by
progressive fearing of mica shees by hamd. Coreect
thickness is indicabed by the colowr of the film which,
when af suitable size, may be “sandwiched"” and locked
betwesn cpposite pole faoss by posting the whale ina
csting resin. Pieves of mica projecting catside the
monfines of the gap are remaved m sabsequent polishing
operations, Clearly, however, the wse of mics, like the
use of extremely thin Bménations for the core, is nod
a very easy  rootne  manofacuring  operstion, A
coovenient  alterpative, however, iz o use  silwon
moncxide, which is widely employed a8 a hard,
trensparent coating material in the optical component
industey, and which tan be eva in vacuo on the
pole faces of the head o form a dunable, stable, gap-
spacet [3],

A photograph of recordmg and reproducing hesd
stacks of the type oow im wse s shawn in Fip. 2. In
each stack the theee componént beads are identical and
are separated from ane another by copper screcns. The
stack iy manufactared in fwo halves and half the
thicksess of silicon moooxids sspacer requined 18
evapocated on o each half-stack. In practice it has been
Foand difficuli to obizin fdm sability of b ek a
film, as represented by the complete gap spacer, B
evaporated an 1o ooe pole. With satisfartory films in

Flp. 5. == RI.'LI.'lIJIh,H ifd iepfoadinianE hisd ilalks
LM, il

posstion the two-half-dmks are joinel, ming saitable
j:l_lj Ei :hr ;..,'l_l\.|r1.|_'!.l lt_'l_].llllnjI :hr whinle |'|| mg |_1{H||_-.l (5]
& rEsHnE Fesd inside o metal case, The objictive in
the manufacture; of this stack is to chtain three gaps
whith are in scouratc alignment wsth onc anetlr, anid
which li¢ m a J1|p.|||_' 7] r|J_l|1| |I|I.J__|IJ_";| o rhe base ol thi
head, The head-mouniing an the sctual machine is pro
vided with adjustrments which enable (2} the ahignmen
of the head-stack o be correctiy st oo installation with
respect bo the direction of motion of the bpe and (b}
the lap of the tape over the heads te be varicd e give
the Buesi high-i'r-tqur'.-q.' DEE [ilise: The dignz of the
recording and reprodurng heads are identical except
in particulurs of their energiing codla Tt bas beon found
entirely practiceble for reconding snd meproducing licsls
o be consistently manufacared on g boich peoducion
haziz gnd o be sm up on the machines to give wimul-
tzneows recording and repraduction. I8 s therefore
pisshle to interchange recorded fapes betweon heids o
machimes, The ability o monitar the recorded . signal
and take correvtive action where reguired 1, of course,
B EMpOTAnE factos in meinfaining & CoOgscu i.'_||||:|l.irp
of recoeding.

235 The Tape Fromiport Synive
To enahle the higher freguencies of the television
pand b be adeguately resolved in dhe recording system,
il AECEREATY 0 increase the effecive revanding Si'r[u‘d
5o that the wavelengths of the hagher frrql.rm..iﬂ are
correspondingly. enlarged. This speed st reimain
ronsfzne within very close lieaes IF ernigabing mas cnment

" of the reproduced pecture = 10 be svesded, The imimcas

of lemrd.ing speed in the present apparatus is obtaincd
by a1 stragphtforward mercse of the fipe apeed o
200 amchess e, this being suffscient, in ronjuncteon
with the hesds thar have besn d.en'.f-upl.'d. to |.1rn-'|l:||]c
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ihe required resolution. This & an entirely peacticable
foru spoed, provided that the tape I.‘n.rupurt sysbemn l.mi
[ -.w-rml: arg properly dedigned far the
vusam of the tepe transport spstem rrnbugu in rh-:
e i shiawn at .F.r;. 4
I ioorert conditions necessary fo avoid damage (o
the 11w quickly starting and stopping large reels,
or codigdii@ af d-'usmy.gins the derve at the s_Pﬂ:d.
-.lnyl sl hisve of course do- be ascertalned. When this
+ dite, the aperaticas are best accomplished, wath the
malily (ator necessary for equipment of this nstare,
by nmuking the whole process astomatic. Starting and
stepping of the machine, mclinding the dorrect biming
or tive engagement o discn papement of the diive and
e lensie o ﬂFPIH‘dliDﬂ of brakes §5 dons I::r r.-'-.ngle
I an gperations which controll the ntation of

Tolilli  &3hia ™. ndea

L S = iy L
F

Ne, 45, May 198
the o0 to & common capstan £0 that e s
ii which i3 largely isolated from transéent effers

in the reels by the combination of the idlers and the
heavy fiywheel mounted on the capstan shaft, and by
the other mechanical [iltering elements shown i the
illustratson. The recording and reproducing head-stacks
lse inzide the Jnn]:- and the erasing head s placed a2 &
copvenient point outside i, preceding the recording
head, The capstan is rocaled, nomimally at 3000 rpm.,

' a :_F]d ofield d.c. motor Eqrrqlng part of a seeva-
'.l_;.':rﬂm commenty known as the “Vefodpne' [3), The
mator s couphed conzddlly to a chometer-generator
ind i used i conjunciion with g high-giin filier
i3 provide a schsstive .pantnal Tn eddmion
o the primary servo , Formed the tachometer
generstor gnd hiph-pain d.c. amplifier, 1 second servo

SR T

Fig. 4 = Schemaie disgram of the Lpe-risspar ipem

power-deiven cams working in copjunction with the
j:".l'ﬁ'&utt-l‘ﬂih'r arfis ihéwnm m Ff;. 4, Under thes=
wceditions modern tapes would appear to bave a life of
!Erera[ bundred plavings withoul deterioeation. In fact,
a improve with use over 4 lar, i oof thetr
Ilie:FrJ'nm surface beoomes polished b}'ﬂmﬁ:mm over
the heads and ather parts of the mechanical dhain, In
any event, when editing &5 pnn:'m:d ol & num-mii
mmu-u:.- follows that the life of tape is
ined not 50 mnch by the wear as by the amount
ﬂF-ndiﬁrllg which 15 car out wpon it
Most of the power required to drive the tape s
supplied by the spooling motors which sre acranged to
mave the tipe past the heads &t & speed just below the
chosen pecorling speed, aad clese to the comstant
tension required, even when the drive motor B pot
trlgngrd. Thismlrisnbujnudbjuqdn;me;unnw
fed bo the spoaling motoss in socordance with {a) theis
I:Iu-tq:uuj.-"q:eud chiaracteristic and {h} the amount of tepe
on the pels af any pacticolar moment, the lster
d.uth'nﬁn.in; the ||_:|-|.'e|i of rotaticn ru:]uired. of the peels,
In noomal operation, therefore, the drive motor i
l'!'|:_|1.u.rn|:| l."ﬂll.l_F‘:l-[ u.n.'l 2 limuted mntq[mm
h.l:.l:a the tape speed up to 200 inches/sec. The drive
i engaged by ]:ﬂn'tnmt two robber idlers which press

loop i employed in the pressot application which
increases the sensitivity of the correction system to spesd
errors and onebdes locking Facilifees mEe irstrodaced
in recording end  peproduction. Dusdng  recooding
:‘;ﬁ the .!:H'n:-jag motor B Ff; to kb ih
Fonism W & fmatns ¥ by compering the
E;rqd:lqrnf rotition nfdumhp?gn 'B.'JrJ:.'I:I:Equ;mnq'
mzing The uency of the stan
m::ubtdmjj;m:pﬁ:qhn—dm:u:m]wmu
ph.:n:[:djlnmttﬂlh:mfﬁrmﬂ?-whul o the edpe
of which is painted 2 arez sine wave, Mg the
flywhes] rotates its painted edpe reflects light from a
smal] pilot lamp into the photo-cell. The reflected Light
Vitigs in intensity according to the varidhle area track
and resbts in the generation of one full sne-wave per
revolution of the fly-wheel, This is companed with the
mains supply 2nd the srror which resulty is fed to the
high-gain d.c, amplifier to cofrect the speed On
reproduction the output of the machine is locked in
boch frequency and phase o staticn  synchronising
signals by two 3005 wave frains extracted
respectively from the statson and the recarded znchmn
ising signals. Any error generated i spain fed by
d.c. smplifier into the windings of the splie-field motoe
to achicve a close focking spstem, In this way the



point i the ieoording. This facility i avaslable becaase
the machine i equipped with the usmal facllities for

E:lnu!iul the tape backwards and Forwards to find a
esired . point in the recording. The methed may be
extended, 45 in mupnetic spund-recocding praffice, by

cutting &nd joining extracs from varioas recocdings or
df Ferent [prts of the wme I.'Ern.niu:.q:. ].udl'l.in.'lu.:[ frames
earinat, hawever, be examined na “gale", a3 in aptical
film editing, for the tape must be J-t"'rl:ﬂmn] at the
correct speed before & coherent I:'ﬂ.'-l:l.l.‘E ix witible on a
pictre meonitor. The mare complicated editing of video
magnetic recordings 3 clestly @ procedare pa which
EEperienc: has 5tili to be gained angdm clopomemnts made
in the light of this experience As. s firt mezsuce
bowever, & cueing arfangement for the “marking '™ of
editing points has been provided on the equipment, The
method adopted s ln-dprm'ldr in the potitian shoen
in Fig. 4, l cuting head which is fed throcgh B separe
recording wmpdifier from & 30-kes oscillator. When
the tape & being normally recorded or reproduced and
the observer wishes to mark same particular E:mr fo

subsequent or sartin
on the control

hu;-reﬁr_-s:

dnf'ﬂ::lg-m.ldlinz w}u:hrau.su:

M-kes burst of sigral to be recorded on the sound
tape. The cue & will not interfere with
subsequent reproduction of the television sound beraise
its frequency i well below that of the frequency-
Wmﬂﬁhﬂ;&cmﬂdpm&:m
end eny smplitude effects will be removed by the
limiting peocess which preoedes defection of the nommal
sound sigml. However, when the tipe is moving slowly
past the meproducing bead st a fragion of the nonmal

ipoed, determined by the spooling speed contral, the
cue sigral can be made to produce an sadible oote I o

loudipeaker or head-phones so that the point previously
macked B foand. 30-ke/s -htimu:n mzy,
i be modulated over & limdted’ band of
ﬂm&mm s that editing imstractions cn be mﬁci
cor aliernatively, it @n be amplimde-madulued by
wertnaal i that the rl:]'u.r'.'.llur-l
locationa. of -ibese parts of the signal on the wdeo
tracks are known, I practice the cutting point is very
largely chosen with reference to the sound oonext of
the programsme ooginally recorded, but this being
done, e (aheise odtibg point miy be locaed by
the uae of the dbon svstom in the measst copveni=nt
recorded veric] |;.:|'r..-|'.|1.r4.|r:|:.n|!'I :is‘ru]. In hlh-r.i.'fﬂl ree
peoduction: this avaids = major phase discoatiovity &=
the lrain of synchrondifng spmals frony which (b
Vo Eyeem eftel Sighals ane denved The sk
joiniig of fmpes may guickly be carvied oot by de
comventional meany which empley adhesive joinin
tape. The pusding spstem has, of course, mudh Coset
toleranoey than ane nqu.-'rad. in sonnd recording, and @
avaid the crestion of mechanical transients as they pos
thiough gedos tee joing must be of Jally high
scoaracy. A Yjig"' splicing device s provided lor Ehas
parpose which emanles the aperitar o achieve a jl:lin
of the required accusacy.
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