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The guarantes of porformance thar we prowede
foar the 32 must have ssveral restrictions We
say that the recorder will perform propery
cithy 17 it s adjusted properly and tho guarantes
bn thet such adjustoment will ba possibie  How.
awar, we gannot guarsntaeyoor skill in edjost-
rment e your  techoigsl  eomprebension of
this manual, Theoretom, Basic Daily Setup
is ot coversd by the Warranty. IF your attempls
wt |mternal adjustrients of gsuch thirgs as rebias
andd record ECQ trim are ursuyccsssful, we st
make o service chargs 1o correct your mistakes.
Recording is an art a5 well 85 = soieEnga. &
sugcessful recording | ofton judoed primarily
an the guafity of sound as art, and we obvious:
Iy mmnnol guarantee thet A company that
makés paint snd brashes for artisftds cannot
gay that the paintings made with their pro-
ducts will be well received gritically., Tha
art s the prowvince of the artist. TASCAM can
make no guarantes thar the 32 in sl will
assure the guality of the recomdings you make
Your skill as o techniclan and yaur abilities
ma an artist wdll e significant fagtors in the
rawllts you aghievo.

A| CAUTION |A

A
A

CAUTIGN: TO REDUCE THE RISK OF ELECTRIC SHOCK, DO NOT REMOVE COVER
R BACK). NO USER-SERVICEABLE PARTS INSIGE REFER SERVICING TD
LUALIFIED SLFI'u'l['.L PEFISﬂHNEL

The Hgtrmmg Nash with amowhead wmhnl withinan nqmlmmsl frinngle, = Inttnrleu i al&rl {he usar
to the presence ol unnsuldted “dengerous voltage” within 1he product's enclosure that may be ol
sufficient magnitude to constdute a sk of electric shock (o pesons

The exclamption pont within e apudats al angle is intanded 10 alert the usar to the presence of
impartant aperating and maintenance (servicingy Inslrections i the Seaamiore acoompanying fhe
agplianca

WARNING: TO PREVENT FIRE OR SHOCK
HAZARD, DO NOT EXPDSE THIS APPLIANCE
TO RAIN OR MOISTURE.
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Introduction to the 32 .ardd 112 Design Philosophy

Mo mmattor how slaboraie @ multichaneg| o pe
regorder is it cloesn't oo the joh withouwt helg,
A Lot ol eBguilpmisne e pevolved, amd & lor ol
faient &5 well, Thie recorder becomes the ey
stong In & system that involeet microphones,
miikers, loudspeskers, amplifiers sad  many
sophisticated  electronic  deyvicas, Everything
contributes g purt to the dystem ol multichanneg
recording.

In this geperal purpose 2 channel recorder/
rEprodizcer we |ravda incloded the foatures, cir-
auiry and controls recessary for & wide variety
of applicstions. For axample, true grerea romats
recording with 8 minimum ampunt  &f exira
squipment s made possible by the inclusion of
microphong préamplifiers, pads and hepdphone
amps.

Eithur chonngl may b2 recorced while sudi-
tioning the other in true “sync™ (owerdub
czpabllity] amd @ rpcording B COMMENCcE
whila the tepe v rolling (true multitrack “punch:
in'" s possiblal.

CUE - and EDIT fogics are both supported,
and follow the genarally bopepted prociedures
thut profez=momal cngifeers have roede. “'stand-
ard”. Hand CUE. DUMP EDQIT, amd inde-
pendent signal selectlon  for the reproduce
amyplifiers regardless ot record status. make
the 32 a wsaful ool In the business of recording,

*dhoe o 4 trademark of dbve | ncorperateo] . dis
rnoise regduction aystem manufoctured  under
leanss from dbix Incdrparted

e e i i e i i R . ] g e, W, T
This recorder Feproducer hias o serial number?
located on the rear ponel. Please record thed
~medle! numicer and serial umber amd retaing
L tham for WELLE FeBords,
| Model number
L Serial numbear

= a b PET e B  E y

e Mg S

whatover that bisiness I8, moltiorack, enltl-
media, remote steres or fixed [ocation studio
opETatinn,

I has lony been our conteption that prodes-
siomiliam s defined by peaple and what resulis
they schicve: 1% motl something thal aulo:
matically happens whim you buy n tepe machine
with a lot of trocks, or ot o very high pricae, It's
what wou doowith the sguipment and  hoses
weell o e it thst makes the point

In desifnirig the 32, we believe we have been
ouleded by the multichannel systiem an 1t truly

. We are sure our recorderfreprocducs’ can
deliver the porformoncg nocessary  po aobieens
salid results.

1 wow would like 0 comment an our dGesgn
philosophy,  please febl frée (o contact us.
Critlefsm - poed  comupcnd from odr ownerg hoss
Hitlpred  Us inprove our products and owr buss
ness, We walcoms sl feedback.,

Plugse sord an the warranty card. - &lthaugh
it fh ot bbsolutely necessary Lo lRsuTe warran-
v protection. it will aflowe vs to leam some
thimgs abaut whe yoaa am anid what you do
welthh  taps: From Limd Lo tima we mail oul
Higrature and informetion of interest o the
mitichanns|  recordist, Let us- enow’ where
wouu argard we'll Keep in reuch,

Mote:

i :lﬂ:la.p motiee any difleenons =|1r|£!r i ilel Bl de
air e irseds o the wiln tram men (st st ioes. and
desoript inrs o this mencdl. ik o voor dssler, He
mioy hovn rowisine abapres tmetowel 8 thoas msnasfacigr
Ifg charpes . of notificntome ol e (o deal selen any
fhanges in Emi-up or ma nianance groceddm

Sawa thin mandal, refer o (¢ whaen hocessesy, amnd
gt lueh eyilh peur 32




FEATURES AND CONTROLS

0 Feel Tatiles

Support sither 77 reghl or hub adaptors when
T0-1/2" remls mre wsed, Udp the sarme 4ize aned
kind of regis.. Sea‘pans B For dolaily,

B MNAB Hub Adaptars
Thesa can be installed ta allove wse of 1072
reals. Rotate adantor ring OW wofully givtan,

©ZERD RETUAN Button

Whern depressed, counter DO0D rsay be con-

tidered g one position sutolocator” dllowing

rewind | 4 | 1o find one spat (0000} on the
tape without the ose of the cus laver. You
wan't need an audible cus to find ties oca-

tlon, ond sccidents to the tape or damage 1o

the: manitor Systom tweeters will be ayvoided,

This -auto stop function @5 only possible in

rewind ( 9 ), the tramport will pol smop @l

Q000 7 you arauning | ws | fasT torward.

o1 tha rowind time i8 4hort, the iransport
will stop a1 889, not precisely on thy “mark™,
bt wiry closs,

200 rhe sewarst tims w long (half a reel of
tage) the transport Will eycle between [ = |
arcl | e ) ogevernl times and finglly coms 1a
rest at counter 9949,

Tapo slippoge will Iower the accurany af the

“stop’” point. So, always check by listening

before re-reooding. You moy not be esactly

“nn-cwe". Toka care.

CALTION: _ _
Onee the ZERQ RETURN oparations are coum-
pleted, make sure to reset this button to [ O
OFF].

i3 Digiral Counter
A -thgit soumter.

& RESET Button

Press this [sutton to obitsdin “TO00" when de-
termife the record ftart position of the ZERD
RETURN pasitian,

& | mpadanca Roller
@ Tensiamn A

O POWER Switch

When depressed | = ONJ, the digital counter
and WU ineters light. Press sgain ( O OFF} to
turn il

& REEL Switch
When large digmetsr 10.12" reels are used,

_groutnr bock 1ension g reguirod for corrot

operation. 77 resls require lesn beck termsion:
This switch sare the correst srmaunt of baock
tension; s6t it to suit the size aof resl you sre
utlhg on the sdoply side.



i SEEED Switch
LOW [ = ] :sefects & tape cpeed ot 172 ips
and HIGH | &) m_lu-ut-; 3 tape speed of 15 |ps.

B EDIT Switch,
Dapress to pctbvate, depress again to rolessa.
CALITION :
Edit mode may anly b activatnd safaly from
STOP, When this button s depressad, the
takeup rzel motar 5 relessed from transpont
legic control. 1 the recordsr s in either fast
foward or rewind, and the EDIT button is
depressad, only the STOP anc PLAY biuttons
will Tunction. Fast motion in either direction
will not be accoptad an a eammandd e STOP
wrtil the EDIT button is released. This pro-
tective restriction must b focloeded o the logle
cr the transport muay splll mpes unoontroliably.
Thiz EDIT featwre is used (n this vway:
When EDIT ia depressed, prassiog PLAY [ » )
activater the camstan motor and the pinch
roller sobenoid redgardless of the position of the
mkaup tengion shuto®l ammi. The tEkeup ree|
will not move, and the tape will “spill™. This will
allow you to lisien to the playbock of an un
warinted  section without winding that part
af the tape onto the takeup reel. When you
hear that the segtion that you wish 1o emove
fedit o) has completely “spifled™, or “dump-
agd', a splice can bo made, the desired parts can
b |oined togecher, and the unwanted Engeh of
tape discarded, As you can ses, Lhe “sfaty
features” such as brakes and tape tension
dntection must be bypassed i orcfar o provide
these edit capabllitied, do take dore.

B PITCH CONTROL PULL ON Cantral
Permits a 112 % wveriation of the tape speed in
the recarding or repraduaing modes.

Pull ouw and turn to the efr [ - | 1o decraase the
spdacl ol the tape (remsport; Tum o the right [ =
1o increase the transport opeee.

Fuzh in to disangano,

MNOTE:

Since this pitech control is active (n recard as wall
A% reproduce, it B wise to chack amnd make sure
that it isdisengoaged (pushed in) whan rot wanted.

& CUE Lover

This contral will defeat the fast rmotion tape
[ifters. The mars preasurs youl apply, the closer
the tape will ooma 1o the heads: This will allow
the reproduce signal o b= heard in frst motion
for coeing. Lse only eaouoh pressure fol hear
tha signal. Teo much signal will damage the
electronics, end i your monitor aystem s

]

tarmed  up, high frequency playback signal
will damage your |oudspeakers so be sure the
oue lever o ot erngaged | ooked) whan in fast
meticn, Tha latch position i@ grovided anly Tor
[vaned winding che tape to Fingd an edit point.
Push clown an the [aver toelaash,
CAUTION:
Use of the cue lever in fast forward or ressingd
will greatly accelerate head wear.

@ PHONES Voluma Contral
This control adjusts the output vwolumea. for the
headghones,

® PHONES Jack (Tip:Ring-Sleeve)

Cannect: Bohm steren headphones to this jaok
to moanitor rémordings o to listen to 2 teApe
dirpstly without the use of an amplitiae. Moxi-
miarn output s 100 miliwetes into B-ohm stareo
headnhones.

“Mono®” hesdphonet gre not compatibla with
thig gireuit. So chacle the plug before imserting 1o
rmake gurg that 1 has 3 deatione. 11 would alsn bie
priscdant o wnthread the connector anc’ checks
the wiring o m=ke aure that the twie sudio
buzdy have ot hesn jointed to meke-a gereo
headphanes inte 8 mano set.

& MIC Input Jacks (2 Condumtor, Tramfor mar-
le=a, Unbé&lanced)

Ona nput for each channel of the recordar. With-
aul the use ol the "pad™ CATT switchl, tho
mpximum input signal is-Z3 dB, 71 mVVoit. With
“pact’ JATT switoh depreésssd) ma= (npur b
camos -3 dB, 70O mYolt. The imput impedancs
of thiz gircuit s 10k ohms, and will corroatly
calple 1o mics having impedances from 200 12
10.000 ahrns. Mics rated Jower than 200 ahlmes
willl ek, bt thelr output will b= lobwer than
“gpec’” due o the mismateh in coupling, When 3
wire balanced mics are:used, we recarmmand tha
usa of an input transformor.

@ 'NPUT SELECT LED Indicators

Iridicates swhich INPUT SELECT buttons have
Baan activatod,

LIME LED:Yellw

MIC LEE :Yallow

ATT LED . Yallow

@ INPUT SELECT Buttonu (L, A}

LINE — Selects limz Input source digrals.

MIC — Solacts microphono signals.

ATT = Discords 20 dB worth of sigoel, The
loes fx wseful wiwn very [oud sounds
couse foo Migh 8 walue of electrical



anergy to be generated by the micro-
phones: _

This ATT button affects the MIC
circuit only,

i V) Matary

0VU = 3 Volt. What signal will ba shown on
the meters will depend on the settings of the
DUTPUT SELECT buttons. For & comprehern-
give' st of the possible mater In:rr_.!l; L0 L da,
QUTPUT SELECT buttons:

@ FUNCTION LED Indicators
Indicates which FUNCTIDNM buttons have been
Activated,

@ FUNCTION (L, R) Buttons
Cigtarmines th record/roproduce staius of the
cor respondding channels.

Lp — Safe, regroduce or source dites mined
by QUTPUT SELECT buttons.
Dowr — Raady 1o record, 1 "Fecord"’ has been

slected throwgh the tronsport contiods,
depressing this burton will begin re-
cording  Immediatoly. Qutput of roe
cordar twitches 1o source,

W INPUT Leweal Controls

For adjusting the MIC or LINE level signal,
Settiry hes ng affest on reproduce. This control
5 0f a dual concentric type, sx-ajither channal can
be adjusted indepondantly,

B OUTPUT Level Controls

For adjusting the lewis of the signalz senl o the:

QUTPUT (L & B feembrale. THis cantrol 5 af o
dugl concentric type, =0 sither charnnal can be
pdjusted independantly. Lse this control to s=t
aptimum manitoring or Bstening lowels.

O OUTPUT SELECT Buttomns

Sedect which of three possibde Sowress to feod

the owutput jacks (rear pansll and VL meter

circuits. The LED's shove the butrons show
selection,

INPUT — Meter refids line inputl 1o recongdisr,
ifpuL signal sppeEars 4T output jacks.
Tape sigral will not be h=ard,

BYMC — Used fTor all posmel  opessatlens,
recording, syncfreproduce  and e
prodyce. Meter reads input or head
# 2 play output depanding on setoing
uf funotion buttont (L orfamsd B}

REPRAD — Salects hesd +# 3. Meter now  reads:

tape playback. Does not pravent
recording on hesd = 2, Used in

ta check performesnce and record/
play monitoning of taps.

BOUTPUT SELECT LED Indicators

I lcates which OUTPUT SELECT buttons have
been activated.

INPLUT LED - Rod

SYNC LED  :¥Yeilow

REPRO LED : Green

i Transport Contrals

This group of burtons eontrol the mechanical
action of the transpor, snd the infout switching
af the recond cireuit. The RE-TT remmote contenl
unit {ies rear pane| for the connectinn point )
will duplicats this control group. Whan the
rafmate |8 connectied, both sers of controls will
be porive et the same dme.

{ » )} Play Bution

1. When dapressed alone, the tape will sovance
gt the speed selected by the = 10 SPEE D switch
and the 212 PITCH CONT ROL

2. When depressed slaong with the REEOAD
[ttt aryoar all tracks that have thain FLING-
TION ssdect buttdns 1IN {réecord ready] will
Begm recording immadistaly.

3. This transpart has o motion sEnaing cirowit
tha -allown the selection al PLAY directly feom
gither fast foreand or rewind, Press PLAY whaen
fas1 winding and the transport wilkbslow, come
lariully Lo STOP and theo ortar P LAY bey itealf,

{ = | Fast Forward Button

{ =4 | Aewind Buttan _

Rewind time in 90 secands for & 10-1/2" reel,
111.'512 mil g

STOP Button

'RECORD Button

Depressing this button by itself will have no
effent. To begin redarding, ssversl oonditinns
must first be met,

1. One ar more FUNCTION sdlect Buttons miast
e IM lrecord Feady)

2. To enabie the record logic, the PLAY button

muEt be depresssd  simulreneoushy owith the

RECORD button, If the transport is in PLAY,
prass BOTH burtons masther and the unit will
[ iRt record e,

3. Since the PAUSE button can hald the record

logic in ‘an active ponditlon [s8s next page.
PALUSE buttan) il PAUSE iz active, macording
cari start with @ one button PLAY command,

4. Sinca depressing PLAY/RECORD will ensble
the record loolc whean the FUNCTION soiect
bu'ttoms are MOT actve, U B possible (o begin
recarding with this sequence a3 wall as the more
uvsual gnes, Do this



1. Esmablish the record active condition by
dugressing PLAY and REEGRD together, then—
2, Depress one  or both FUNCTION séfect
buttens and  recording will commernse. This
sdditional logic i provicded wherl o 5 necessary
i hear & |:II'I:I'H'|I::I|..I".'i|"I||' recoftdod  signdl ap
ta tho “pumchin’ paint. 1f the FLIMCT IOM
solegt buttons are QUT Isafe) the tape signal
CAMN apmear &1 the aurput. | the FLUNCT|ON
burmonsgre [N {récord ready) only now [NPUT
simal can be suditioned and Haening 1o the t@ps
to find @ “'Cue” point for the punch:in will rot
be possibla When you must lsten to the 2pe,pre-
losd the record logle and use the FUNCTION
buttores to Begin the recording,

PALISE Button

Thin butten will stop the tape ond the recording
process without dissngening the ~eoord logic, to
Conlmug Fecorsmno, sl press the play (=)
burtan slone. |} a RECODRD/PALISE loplc
sandition i o affect, allowing this ons <=y'"
return o remord modle; tho gresn and retl LED:
abawn tha PAUSE and FECOHD Buttons wedll

light #

P

i — =
BACK PAMEL

B REMOTE Canmmsuior
Allows connaction of the optional  BS-71
Remote Control Lo,

P Output Jacks
Dutput leesl m <10 dB (0.3 Vi Minimam ead
irnpaclanes i T0% alwns (unbsianeed],

2 LINE 1N Jdacks
Input el m =10 08 (0.3 Vi Input impedanoe w
S0k ghme (unbalances),

PODEX UNIT CONTROL SIGNAL Connector

This allows conngction of the SYSTEM DX 20D
AMEHSE SEQMIC TION SYETEM ot suppies con
el signl o the disx systermn ta permat s multane
nus encadefdecods: dbe oporntion, Becmags of
this “dudl process’’, na switehing bs regulrad wilive
wion chatge tunctron [rom reoorsng ta playhack,
The Paet Lhat theie are sepasatle sectnns for each

L

& RECORD Status Indicator

Tha ted LED lights up whan the deck has heen
st imto the fecord mode and begins blinking
iF the FLIMOTION buttons ars not depressed,

@ PAUSE Status Indicator
The green LED lights oniy whan PAUSE ard
RECORD have bwan simulianeous by, pressed.

& Shuat OFf Arm

Tho shut afl arm will drop power 1o the capstan
and reel motors |F the tope breaks. |t a good
idea 1o allow |t toodrop when you take. s broak
i the mindle of & session. Doing this will stop
thig comstant rortelion Df the capstsn, and sill
lennthan the ife of 19 capstan motor [aesTings.
It I8 mot nedessary’ ta unthread the tape. Just
allow t 1o bagoma slagk so that the shut of f @ren
Cas frop.

@ Pinch Holler

@ Capstan Shaft

&

furetian weill alde allgve “off {he !.ﬂpe FTHE -
ing when the-dbx Is uzed.

@FUNCH IN/OUT REMOTE Connactar
(REC-Z0P) i

Allows  connection of the optioral RC-30P

TASCAM PUNCH IN/OUT REMOTE PEDAL.

il AL Cord

TINPUT and QUTPUT levah
11 wou do not have acoess 10 any Test el prmen |
ar ey tapes, o good work it position for e
oUrput confrals wauld = postion Y77 From
that position, carefull monitering and  axperi-
mentation will help you determing the aptimum
setfing, The loudest pesks may brigfly register
in the red zone, but tho ifput levels should be
rond tzed IT Tthe I:|E'"E1:‘_[I::r'|l rmeadles spam to spend
ot af time s 1he redd zone. For Infarmation an
En'ttlpg the corrgct input and outpar leveld, ies
“Galibration™ on page 29,



BASIC INFORMATION

Real Installation
Smail Hub: Aesls
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CENTER BECTIOMN
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TR MER 8070
CIAIYIMO KEYS

Large Mub Fssls

NOTE:

B omital spacor is mounted o the back af the
regl adaptors and it must be in pisce when the
MNAB standard 10-1/2" metal reels are used.

Head Configuration
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Thraading the Tage

Lift the tmad access cover and refease the aync
head shield 1o gain acoess for threading.

NOTE: )

It you use 3 regl of tape that has been stored
"talled our’ (See “Editing snd Tape Storage™),
it must be placed on the right regl table and re-
wound ta the et

Erssing the Tape

8 previouvsiy recarded tapr B pUtomatically

erased when you maks a new recording on it
For the hest-guality escordings, and for con-
verlence; we recommernd the TEAT E-24 bulk

=razer, THi® will erase your tapes gleanly in one

pass Tor the best sigralboinodse: ratio. Another
weay 1o erase s 1o record with the mput comrals
st to the minimum fevels,



Editing omnd Tispe Storags
Maver dge oprdinary adhesive topes tor thhis vital

progedure; s only the speclal zaps  made-

exciusively tor tape editing.

Monitor with the CUE Jewer. When wou have.

Ineated tha precise point to make the Gut, Twop
the tape gnd mark rthe hack of the tape with a
Chingoratt typa: pencil et the center of the
rdproduce head, ond then gse the EDIT sesiteh
With the EDIT switeh and | » '} button de-
prressend the tEpe will begin  unthreacding Hael
tduimping) becauss the taks up reel will not be
miadng o take up the slack. The use aof non.
magnetic tools i highly recommended, A gooed
guality muaeching-miled tape-editing blook  will
Metp engiere good edits,

Tape shoiskd e stored in 8 cool, dry place well
mway from the influence of magnetic Halds,
Print-through [the unwaneed transfer ol insyiidtic
signals from one part of the 1@pe to an adjacent
part of the teme, causing “echos™] may be re-
duced by winding INDT fast winding) the
tdpe arftn the taks up resl At noemal playing

speed {or storage. When the tape = ployed sgain;

it refirat ressalint ata high speed amla the 5-|J‘|'_'li.'l|'g||'
reel. This iz colled storing the tage "lailk oul""

and s @ commeon practice In many. studios: &
hetlpful e 1s o, use whie Jearder tape At the
beginnlrng snd red besedare tape wt the Ll and.

The analogy with vehlele Mead and tail llohts |s.

ther an essy way to remember which end s
wikineh,

ENTERING " RECORD "™

In any tape recorder thet offers BYNCY or
overchily, Capabillitles fwhere a new EErt may be
added ta’ an already  rocordéd part], mrEny
different methods for entering the record mode
will he necessaty, (o the 32, there are fodr ways
to cause (he [ransport 1o bepin recording.
Althaugh all of these different methods can be
inferred by ridelifg the dedsoriptions that list the
actlon af each aroup ot contrals, we'll review all
four methads here. Tha tile ol sach mathod 2
the LAST action you perform to make: the
vt Start

L PLAY/RECORD, Deprews thase rwo buttons
tonether. O coursa, a signa source must be
refected (MG, MIC ATT or LINE], and one
gr wsare FUNCTION select bullons musl be
depragsed. This industry piandard two button
(interigtk)} mathod can be used for almost &l
recordings, but it has & drawtack. The minure
that you depress a FUNCTION sslect button,
that track 18 switvch] o "souroe™ and you
con't hear o signpl that 8 already on tha tepe,
pan if you press PRAY ull by iesull. 11 vou
dhon't esd b hear the prawviowsly recorded
sigral 1o find the right place o begin yaur
P part, this method o OK. 1f o mise
heor, Weemelhod 2.

2. FUNGCTION ssiect. To wuss this  mathod,

switch vha QUTPL | SELEGT 10 SYNC, select
Wogignal source snd with al) FUNMCTIHOMN sslect
buttons UF (Hisotive), press PLAY/RECORD
together, this sotion will start Lhe tape playing
without actually recording. 1HWILL pre-load
the reoord logle, It owill NOT switch the
oulpul electronics to Vsource” [mew sigoal
matead of tape playbeack), You will st be
ghle 16 heor the fope. Whan yau Hear the oue,
cepress the FUNCTION select buttonis) and
recordicg will commance,

3 PLAY., & single Dutton retuarn o The reaosd
muacts {5 possible if a RECORD/PALUSE logic
Fias been previously selectad, see the paragranh
grt the PALISE cortral an page 7 for a tome
plete description of this jogle. This mothod |s
usaful when you wish 1o stop recording, Wart
for same undesired part to tensh and 1hen
O ENLe raccrding.



4. REMOTE PEDAL RC-30P. An acoessory

pedal s funilable trat will allow vou to start
recording with 2 foor switch., This s gx-
prefriedy wsalul Lo the muasicin  Wwhio s
make-a ""tight'" punch-in that reguires both
tands “on the instrument” at the ezaor
miamant of the “punch?. Tho foot switch will
MOT start the transport, you must do that,
Lut it WILL start amd stop recording, Here's
i, _ _
Connect the TASCAM FUNCH IN/QUT RE-
MOTE PEDAL ™ the rear of the 32, Now,
ewven with both of your hands occuped,
PUNCH OUT can stlll be performed by using
the remots pedal. While: in syne reproducea,
pressivg the pedal with your foot initiates
ponchin of the charnels Tor wehieh record
funotion has bean selected. Punch-out s dane
by alirely orowing the pedal &ain,

T wonciude this section @0 entering recard,
heve is & raview of all the record ralated controls
grad what they da.

INFUT SELECT BUTTONS: The signal coiming

from WMIC or LINE is.controlled by the |NPUT

SELECT butrtons.

LINE — Selacty line inpet saurce signais,

MIC — Selects mierophone slanals

ATT — Disgards: 20d8 of =gl from the
microphores.

CUTPUT SELECT BUTTONS: The signal
prresginted at the output terminagls s controllsd
by the OUTPUT-SELECT buttons.

INPFUT — will typically be imed for sowrce
calibrations daring systern intorface
and  set-up  procedures. When  this
button is deprassed, the Input signaks
are sent directly to the output ter
minals.

REPARD — will present the reproduce haad
sigimal 1o the outpur jicks o monitar
the princéd signal on the hpe Tor
refarence during recording.

EYNC — will be used for most ppsrations; e
cording, ovordublhng {Synel, and re-
produce. Tha moniloring staius s
then determined by the FUNCTION
Buttoms.

FUNCTION BUTTONS! When the DUTFUT
SELECT 5 in egither the INPUT or REPRO
posizion, the FUNCTION buttans have (he
girle  purpogs ol detarmining the record sEtus
P bigafe. DOWN i ready-to-record.
When the QUTPUT SELECT is n the SYNQ
pesitien, the FUMNCTION buttons sarve 1wo pur-
[EFSRE
1] they determiine the rocord statum — LIP-Eaafe,
 DOWN in ready torecard. '
21 ey determing ghe monitormg status — LIE 1y
svnedtape reproduece, DOWN is source.

10



VOLTAGE CONVERSION

This deck s adjuited 1o oferate on the slectric
viltage specified on the reell tag and packing
CaT Lo,

Note This voltage conversion s not passible on
modals sobd in the WS AL, Carmada, LUK, Australia
o Europe.

For genaral export units, o it in meceszary o
chiange the voltege teguirerments of this deck ta
s boh vour arég, use the Tollowirg procedures.
Always distonneal power |ine eoird before
making these-changes:

1. Bisconnect the power oord af the degk from

the sourices,
2, Barrove the hormzt pensl and Josaise the

wosltage seleator of the sde ! the dock,
Aefer to "2-2 Hemmowing the Panels of thi
Deck ™ on page 78.

3 Ta lpcresse the splected wolmage, turn the
stotted cemter post clockwisg Esing a Sorow
drivar ar another suitahle tool,

4 To decrease the selecied volisgo, tuin the
alotred contar podt courter oloclkwise,

6. Tha numerals thar appesr in the culout
window of the voltage sefector indicare the
selegted voltage;

g If the desired vollege numerals oo not appear
in the ocut-outl wirddow a5 you turn the skaleed
center post, your deck must be faken o an
authorized TEAC Service Facility for voltage
CLAMWES BICH,

Lh!

NOTE FOR U.K. CUSTOMERS

LI K, Customars Cnly:

Due to the vadety of phigs belng used in the
U K this unit £ dold without an AC plug. Please
request your dester to install the corragt plug to
miich the malng power outiet whare Yaur Unit
will b used a3 I3er thess ingtructions,

IMPORTANT

IR wiree B thin . cedins lpod e eolouind
sccordanan with the tollow ng code:

BLUE NEUTRAL
BFRCWN | LIVE

Ag the polawse alf the wived |0tk malss vad of
this  apiparatus ray  not gorresponil weth o et
colawred  markings dapudying iha wmrminale of
Wil Dy, B eisanel 55 Shdloggy

Ten o whiloh W atlamed BLUS mus Boson
nicimd o thn parmunel whigh iz marked with tha
arsl N apshotem e ISEACHE, T widee wihich in
colowred ' BEEWN  muast Bnooennested  to tha
tirmimal which i marked wich the ktoor L oas
crlélres ‘REL

ThHE APPLIANCE COMNFORMS WITH REC DIREL
TIVE HT 308/ CEC HEGARDING INTERFERTNCE
SUPPRESSION

COMFORME AL ERM. 13 APRILE 7389
DIRETTIVA CEEFETEUH

Bescheimgung des HeestellersS | mporteurs
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T il p i )

RTE RS P T e
Bt Pouinclns lioedenpoil werss oo invesaabrisrimgen

Hicare decidles migrrmigl L 4 Uereciripiumd  gar Ldsei
ariiraeg finr Snne ool S inadliiobg fe Besmmmranm Ringaimmr

TEAC CORPORATION

Ears == 1Rl = -




CONNECTION AND OPERATION OF THE DX-2D

wami A

:.

.| TASCAM |D>-2D

— s R EEE S R TN S eENTERE
[ NS

L

The DE2ED |52 2<hannsl divs sysiem designed
for imtengration swith the 32 Aecorder’ Reprorioss,

& @ ®
DEERRRDINEREE DORRRRRTRIRRT RURRnrn e e m

: ==

| N

i)

Mora) VWiltien tha DAGID Gk
Usad tanotiae veitiy o B an |
aorthed shiyral lewiis o |spslased ————— I
on Wi mesre will ke foond {

v Bazo ool mbighaly heis wealun

=]
Iihirnugh  comoreEssidnl  than ___] e . ﬂ
rom-erremlind il levels 1 T # et ;u:_.

'h".
i .
S ~
2

=)
B

2
Ilt

Jl "
4
W=
0
S

 Fedrose

12



DBX Bypas Switoh
1.With this GHEX MNOISE REDUCTION SY5
TEM both ENCODE/MECODE ara in gperma-
Lo whilie this switeh js in thy 4 8 DBX)
gositian, With thig switch inthed{ = BYPASS)
position, the DEX. circnt sobypassed whickh
doactivates the ENCOOETDECODE funation.
The switches for each channel |1 — 21 wark
indesendant/ v o foecilitaes eparte fTunctjon-
ing.

2. With this switch inthe | = BYPASS| position,
the LED ewws off, wmd the DBX circuir s
Evgpaszad. Keep this sebitoh in this osicion
when not wsing the DEX MOISE REDUGC-
TION E¥YSTEM,

How the D X-Z2D lunpetions

The DX-20 fuactions only whan connested 1o
the DHX UNIT CONTROL SIGNAL terminal
of tho 32,

Drce the EX-2T) has Desn conneciod, you may
wirtugily lgnore bt The unit Is rnmpls‘relv alito-
irEte. snd __b-BI:ELIE'E af 1he design @and nature of
thiz noijse reduwstion aysteim, there s no need for
reciard Or roprodoes levol il mdjusliooniis
the fdewel in noncritical within nominal Tofer
gnoes,; The cirnlit iz stahils,

Since dasode and encode Tupot nos are actyalen
Ly Lhe respective ¢liannals of the DX 20, il
tensous by ME Eccading’ Decoding it possibile
wiltheut having o switch betwem ENCOHDE o
DECODE.

Original Recording

SupipoEd you Gro going 10 record, with OLITRUT
SELECT In the SYMNC pos tian, dopress. FUMNG
TION sslecy buttons 1 sndfor 2. LED Indicators

will light, signating ready to-recard,

An ensoded  wigral el be aulomatioglly o
produeced when the 37 m stirtes begause af the
DxX-20'% ahillty to gimultansoushy ancode snd
decdde white the DBX switch & intha (. O DEX)
POSILT,

HOW THE DX-2ZD WORKS

The DX-20 ie & wide-bBand Comprossioraxpan-
sion systern which providas 2 net foise reduct lan
lordadbangd, fot just hissl of a lizstle more than
3048 In addition, the compression during
renording permils s nel gain in tape headrogm of
shour 10 dB.

A corepression faciar of 2:1 0% Ussd before re-
cording: then, |2 exparsion an =poeduce . T FHeso

13

comprassion and axpariion factoes are linear in
decibizls and allewe the system 1o producs tap=
recordings with over a 100 dB dynsmac rangs -
an imporant featumn, espetistly when you're

mioking live rocordings. The QX-20 samploys

AME level sensors to ElimMingie COrmpresso £
pander traoking errors dug 1o phase shifrs in the
tape recarder, ond provides excellent transient
track g capabl lities

To nehisve o large reduction In audible tape hiss,
without dangar of cverlead or high frequsncy
e f-drasure on thy tape, r||:u.1|u:u-|:':.~5..I prarrphacis
end deamphesiz ore adelec) to the mgnal a&nd
HWE leve| sensors,

I yomt're an wlectraiie eoginedr, all of the abowe
gak rray el you thewholestory of what's aoing
o e the D20, but iF You'te not, o mEle
thingn o little sasier to understand we'll pak you
EC HI3E WL ETESCITATION,

Imagline four little rocording engloors In the
b with wxch al thair hands on g volume con-
1ral, They are Incradibly fast bl very stupid, so
you must give them e oot of rules. You el timrrl
o ralse stgnals thar are balow "0 VU, urd re-
dhuce signsls that arn Highar than 10 W',

Thu lowor the sgnol is, the more they raise it
aned the Wigher leveis shove 0 V" get lwesred
e gnd more 25 they gqo op in lewvel pasy SOt
bhis s Lhy @0 % corepr ussii, Yau aley tell them
vl 0ATE WD VL. Here they do nadhi g,
o dhange swxrment tremquency pre-emphasis o
boos:. Simue you keow thoy are golng to ksep.
thy high fevels ander control, you gan rase the
“top end™ a bit and siill not overlosd the lapo.
Juat bt kaEepr [ stmnie tar tham, the boost jn
highs - Titod, They jaut it b all the tima, no
munt ter what leval chamgss they are making, Mow
wa play tape bock, and say O, do everything
backwards, Levals above 0316 V™ "0 VU bsre
raised wnd levols below 031G VT are livearod
and while you'ro st i1, follows, taka off The sxra
tegs ored 58 well, Follow tha rules in revorso. Ag
tong ap you don’l eonfuse them by shitting 1he
VLY polnt, they work just gradt, but - don't
put in oo than 0316 Y as zero VWU, and
don't make the tape ployback réro anything
grhet than "0, 3168 V" aithar. Az we said they're:
wisry  afumby i el Follos dnstriesiiorms vary
precisely. Differing l=vals will pradice decoding
EBrrarm,



The ressar these erford miay nol oo object lon
abile e Cthat prople could tave pleyid or sung or
whatower with a littls more or legs dynamice. A
small ehapge wan't e us noliosab|e s s mistaka,
but it js not pesrlect. The talsrance here i not
electronic, 15 human. To get exaotly whal you
put (1, b 0s necedsary 1o get an exaor “'0 YL

3316 NV in Bnd out. The system 78 loved sensitiva

althaugh e s peabistic to say o i Sarciil heally ™
formiving.

Ong common mistoke e find, o thet people
dan't wheck the: QUTPUT 'l'l.-lll.ﬂﬂﬂ of the mixer
ar other dovies feeding the OX-20, and dan't
remsTibe’ that the DX 20 is the first rlE-Tr'l in the
Ly st (32/0%-2D). “'Breathing” and “pump
ing”" can . result Lupnq:iully or [nstruments like

niano andg FOOURT|C gitory, T the levels sre

seripusly mismatehed, bocause ol the way LHe
D20 wirrks, T wour mixer 07 VU ig no1 0,3
wolt, (the DX-20 “sltanclkrd zera'’) the eode
proess: wlll o reflect the facl hal oll lovels ars
higher (1f the mixer ““zera® s 1 volt.] Naw,
when wou DECODE, the troubles starl. Tha
3F plavhack electronics cannagt safely be set 1o
thus “'high'® output vel and the decedar will
not fseet’, Lhe sammwe lewels in playback. Decods
Brears I aonur

Consider sbsa the oot That e DX-Z20 wHl in-
CrEaEe your snad 1o noiss rat o by 30 dB, 11 yod
rocord #t o gearally iower Jevitl you will ovend
dlye probigms god il have |:|ulu|: Lapes, Try
sing =6 ar =¥ VWl asa “rero’”

M xing

Program material st be im wuncompressed form
Far mixing and sound-on-sound recording. You
must first decode the progrom matoriasl which
hae Been sncogiadd by the DX-20 In grdes 10 mx
it with any ol materigl - campressed or wne-
comprassed. OF course, mixed material may be
cormprissed ogain Jor recording. | this precaa-
tior i mot followsd, you’ll get oross-rrodulation
of tho soparute signishd of tracks.

The fittle guys (0 the box will ook @t their
“ohart’ and give youo gorue realily . orter iainiog
lewgl shifts: as we have saicl, they're fast but
dumbr.

Subsonics and Inmterferance

The DX-20 lncorporates an sffective Landpass
fitter with —3 o2 respanse 81 20 He and 3 kHz.
This filter suppresses undosiralyle sub- armd super-
donic Tregliencies Lo Koep them from Inbrodecing
errors into the encode or decode process. How-
ever, It rumble from trains or trucks is ploked
up by vouwr migrophorgangd fod to the DX-2D =
filters are not perfecs modulation of  thae
program materisl during low ievel passsges may
cccwr, THis oy fTreguency component will not
it=2f be pasied throush the recordsr and o will
Pt e present et reproduce for proper decoding
I this low level decoding error in encouriers,
ard ~subsonies ard -sudpactod, Wi suggest the
atdelitign of & sultable hiph pass filter ahead of
the DX-2D and aftor the mic preamplifior for
Further attenuationof these siibsonic frequencies,
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M-30 RECORDING MIXER

The N30, st function recarding mixer, not
anly atfers maltrmicrophone recordings, mising
ard egualization functions, but slio offers the
possibility to dmw out any desmod  swanad
throughout saund processhing, and the ability o
mixdown To obtain & master tape on a 2-rack
tape deck,

Woe rocommand tha: TARSCAM M-30 RECORD-
ING MIXER as the ides! msriner for the 22,

I 1
||.. L i PR

FEATURES

INFUT SECTION

® 8 mic inputs (B low ompedasnce balanoeed, and
2 migh impedance unbalanced mic inpurs|

B iapE inputs

B e inpats

Mic/ling/remix (t3pe) mnut srleatar

Mic ATT (0/20/40])

2 hand parametrle eqgualizer B0 — 15,
Tk — 10kHz plus 125 kHz shelving type
enualizar (£ 15 dBH

Mute switchis

EFirest ol

il out

Scnpssory semd receiee Tor gach input
Gverlood indicator for each |nput

Buss assign butions and pan poty

IH L
S BRI L1L

: j‘lmh 1

: ii:lill

M e
¥ ]

LB N BN N G

*—I—H———!ﬂ_—”-

E = O O

MASTER SECTION

A mam progearm meong buasnes

Buss inpat for gach buss

Accessory sendirecsive for each buss

4 buss ot (e out]

Manitor galn and pon controln for sach pro-
gram Duss

Master lader

Metar input sslactor (bussimonitor/subpmix)
Stereqg manitor hesdpionss with vollme oon
tral and input selector (manitod/subimix)

LB B O ]

UMM SECTION

H 2 submixer
Prafpostftape input sslector
Gain and pam controls
Subrmix masiar gary control
Stefen subamix out
Staran-sibmix m

OTHERS

s 2 satsobsterso phono infout rerminais Lot in
phano B1AA EQH
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ACCESSORY INFORMATION

TO-1224 Test Tone Oscilintor _
Checks input/output balanoe ar other slectric
characterigtics of 1the syutem chaln, Thig unit s
sl=m wseful Tor tape deck malntenance work |
"Output pin jack
*Output level -10 48, <40 dB (D dB/ V)
"Seleotable Preguendles 4l He, 400 Hz,

1 kHz, 4 kHz, 10 kHz,

16 kHz

E-2A Bulk Eraser

RE. 1004 Reel (10-1/2, 1/4" tape)
RE-712 Reel (7, 174" tapo)

s -

o &

a"--—_.__h
NN

¥

PE-64 Patch Bay
A raigle of cibles is one of the growing vexations
of any audio syseem, With-all of the inputs and
outputs plugoed. into the rEar pame|, jurrmer
carles plugged into the Tfromt make any hiookup
v nesd neatly

AM-300 Rack Mount Angle [EIA 18-inch)

The AM-I00 s & rack mounting sngle kit for the
TALCAM  recorder/reproducer 32 o enable
mounting 0 the CS-BO? or a stancard 19:-inch
rack. '




C5-807 Consals Rack {ELA 19-inch)

The C5607 s 8 standard 19-nch consale rack
to be uspd with the AM-300 Tor mounting of the
TASCAM T2

T-0804 Biank Panel (EIA 19-inch)

Tha T-0204 s desigrnad to cover up the unavoid-
able blank spaces on the TASCAM CS 607 or
squivalent ELA standard 13-inch rack.

Professional Low Loss Cable

There wpre vast differenced inoeable design and
performancs, pred (hoass differances canormsalee o
braak mn otherwissoccel lemt sound destam. When
you're investing in the kind of high gquality sudio

‘equipment represented by the TASCAM Brudio
Series, 11 makes sENEE o use 7 ASTAN protes-

sional audic cabies. Anyone who's switched 1o
thaer will tell yvou they're woar th every cent

LOW CAFACITANIE

Dur c=bley festure very low cspacitince under
15 picofarads per foot, so they don't act as
highfrequency  roll-off fihers 33 do typical
cobBiles of 100 or 300 pFffoot. In addition, our
cables uss an ultra-high density bare-copper
braided shisld (99 % covefaqe), so clocirostotic
ricise (buze or hum| and AF] (CB of brodicsast
pigrals) are Kept oul of youe grogram,

Low capacitance s amportant, and 5o s eon-
sistern capacitanca; that s you want the elac-
trical eoupling of center conductor-to-shield 1o
rarma . Lhe sama’ throuyiout The cabileavar 0 L
is sharply bent, crushed, Plexed, or Tegged. Should
the local cable capecitance changs, nnise andfor
tagra | losses ofeen resalt. We utilize the wmicpue.
ditlectric known' as Ditalone. This special
insulztion keeps the stranded sigral conductor
parfectly centerad within the shield. Datatana is
about o8 flexible as foom core diolestrics bul
far more resigtart to extrame hoat or cobld,
arid it has 2 Ymemory'”, sooit retgins itz shape

‘after flexing. Datalene also acts as & mechanical

shock absorber, guarding egainst external im-

pacts which, [n other cables, might saver the

cerfer comndiuotors and cause intermittent contact,

Whan we jain the connector to the cabie, we
Insert the cable’s stranded center conductor all
tho wiay mia the pin and than fill the pin with
solckeEr, The brald is wrapped and soldered a full
1207 around the shell, ot tacked ar one spot,
w0 Wil et maximium shielding and strengih.
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SPECIFICATIONS OF THE 32

Ll

MECHAMICAL
Taguie:
Track Formai:

FRatisl Sppe:
Topn Spepds;

Eﬁld Semrany 1)
Wiow angd Flutter: 11
15 ips

TUE i

Fast Wind Timme
Siarr Thrme:

Cropatarn Misior:
Real Mot

Hood Configuration:
Tape Cua;

Motion Serilng:

i rme nei o

Wieigh:

ELECTRICAL
Inpue Selecton
Line Input:
Input impedamon:
Mol by sesirew e enee:
Narrinsl gt vl
Blaxinmm inpud levol-
Mig lnpat!
Sourco rmpedancnr
Irput impediynes
Ml imal gt bavak
Faximum input leeel;
Lime Dutpari:
Chart pard Erm ool gt |
it load impegdanee;
Maminal load imgedsnoe!
Maminal outpun leval,
Maximum curtpat baval:
Headphane oukput:
Bias Fragueney:
Equalization:

Aeonrd Levsl Calibration:
Fragquaney Aaiponza:
Ractrd/Heproduce; 3/
16 |

T E A,
Syne and Reprodiei; 2

15 g
T ipa

Total Hemronic Distortion (THD) 3

i€ anaty, 11520l v nobas, Mighe outEsos th e

2eprack, Z-ghanml, track width, KNaE OG7Y inch (2.0 mm)i, DI
T

5727 MABE |lasgel ppaby rrige i

15 bcfee por second 138 Enfsec], T- 12 inchea-par second [V omises; ),
WaEriahin, =12 % eelative 10 15 wsd 102 e

ALHE W eeevintl ooy

HLO0E % peak LD N ECTANS] we|ghted]

=000 W presk  DHMOTECS AMST isnweai g e |

005 % BME LIS/ NAE weightedl

CELET % AMS LIS/ MA B urvwsdghtad]

10,08 % pei ko DR FECSANSE waigibrtmd |

217 Th poek D NHTES AMNSE u-m.-mgn'be:!l

QA7 % AME LIS NAB weighsted)

G056 . AME LS .rr-l.-ﬂ.lrl inmeiglined]

BE1 g o T TO-T/0 renrl - 228800 Tingt

Less then L8 fec. bH imach siandard 'Wow sndd Flutisr
Fio (fraauency generetos ] D0 sarps motor
Z-chatless TIC Mators

o Fmads s erasy, record/reprodascs W 2

flari ul

LA e, =0, VG st ol lory thmee, mon Bo miesc . ot o
P TE-SA AT = (M 183018 « iD ) Tt 58T 10 w481 = 258 mimi
AT fba (20 kgl rat

[ imod hilic Wi ATT {23 dH)

Bk gama, unbs lEniced
ZBx alhims

=Mk dBY 103 Wi

TR A 380 W)

TOk b a lek

10k eelvrnia; dan ians e

50 dBY |1 mv}

=3 2BV {00 mWVI et mig AT T 12000 ) ersiped,

T kohime, unlbalanead

10 kohmas

50 k abogs .

=10-¢ AW ‘I':j.a "-"'|-

=18 ol 18.0 40

100 W maximum at ¥ ohms smreo héadphones

VEQ kilg

MAE 1LEA Canada Ganeral ':IFIDFI: models):

TR0 + B0 paec. at 15 i (38 e, 741/2 ips (18 emifos,)
(EC |Eurcor/ LK Ausiralia models) |

& {6 penal at 18 Tpe 1208 omifeen, ), = 4 70 pieecat 7-1/2 5ps
(19 ern/ned.)

0 Wi refmancg . 2540 aWh'm tape Flue laye|

A0 He = 22 kMg, £3 dB at QWU
A0 Hz — 22 kHz, 1B 4B at =13
40 He — 16 kHz, £3 dB a1 0 Vi
Al Hr —21 KHz, “3cBac-10 Vi

40 Hz —22 Kz, +2dB
AD He — 20 kHr, £3 dB

0.8 oat 0 WL 1,000 Hz, 250 nWlm

3K 't 13 6B above O VLS, 1,000 Hz, 1,118 nWa'm



Higpnul-o-Moise Ratio: 31
15 vpn
F2f& tpa

adjpoent Channn! Crosstaik {Overgl{] &)
Erasurps T
Hiemel rorme
Sonmo ctor|
Line npauts wrd sutiputs:
Mic | npest:
o mote: conmtrol;
Punoh n/out ramatn
b wnit:
Power Heguirameant

A a refuromee of 1 wHz, ot 13 dB abous @ VU, 1,176 Wi
88 a8 A weighid (NAR], B0 B urven igheed

BEAE A woightad (NAR), 58 d8 urweightad

H2 dB A weighvisicl (NAR], with dbe®

B dB unweighted, with dhx

Better than 5O UB chonary a1 10000 He, O WL

Bargtur then U5 B &2 1 kHz 4T VLI refurence

Hecording Armplifier — Battor than 5 di ubowe 0 VU a1 ¥ kHz

ACA jack
Phers Jack: { Tip-5Teava)

Blult-Pin jgek '

Phone (sl (TpSesym)

Puilte-Fan jack

100/ 20/220/240 v AC, BO/BO He. 70 W [Gansqil Exgine: Madel)
120 WAL, B0 Mz, 70 W IUSA/ Cannde Madu |

20 W AT, 50 Hz, TOW (Europe Moglel)

TaA0 W A, ST Hi, 7O LK AALLS Miscat)

b these spacificatiorms, 0 dBWY & referenced to 10 Valt. Actual voltege lewals alsc are given in parenthess

To chloulets the 0 B = 0,775 Vol refarence reval (e, O dBm in o BI0-ohm gircuit) scd 2.2 dA 1o the

lisred dB walue; Leg, =10 ofil a1 W = =70 dB v TLITE W

1 Sperificationm wers determited sng TEAD Test Tape ¥ TT-2004 ¢ T T-2008

2] Spacifications were dezermined using TEAC Tast Tape N TT-TO09/ ¥ TT- 1003 INAB Eaoualipetion], ¥ TT-104y

¥TT-180432 (150 Faqundixation)

3] Sporltstion: were detarmine Using TEAG Test Tepe YTT-8063,
Changes in specilicatinns ard bnatares may o mada ol =host aotics ohiligation.

Teltyx iz g rradoma rics 0¥ dbx Ino.

Chptions foi: )
Masunitlogy [Stendard T2 | peh reekl:
Homote cantrol:

Puneh infout remots coniral;

R T FR R R ]

AM-300 Raik Mowit Arale, C5-807 Cansale Ragk ard T-OB0E Blank Panal
Fill trmport function svailablo with AC-T
Funch incout function svailzkle with RE-300

i EE | |
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) e RCTY
Ak e GRS

P e |71

3




THE dB: WHO, WHAT, WHY

Mo matter wihot happens 1o the dignal while 1t is
being processed, It will svertually be beard onee
agamn by a human ear. Zo tho process of con:
verting o sound to an electrical quentity and
‘bask 1o sound- sgain muse Tollow the logic of
bwmary Bear | rig,

The first group of sclentigts and engineers: 1o
dual with the problems of understanding how
tha gar works were Lalephofe  company
researchers, angd the resulis of their investigations
farem the foundation of all the masdrement
swslens wi usae in sudie tocay, The folks 2t Bell
Laberatories get the credit for fingding out how
we judoe soond poreer, how guies 8 sodingd on
guprage person gan hear, and almiost all af the
many other details about sound you must know
betore you cam wark with i1 secoesstully,

From this bas|c resedrch, Bell Labs devaloped a
system of wunits thoar couid: be applied to =il
phases ol the syetem. Sound traveling on wires
us slectrical enerny, sound on taps as magnetic
smergy, mound inoair anypieoe that sound s, or
has bhuen stored 28 pnsrgy il torne (ubura

time wwhen it will sgain be sound, can be

described by waibg the hiuman ear-relited system
aof numbsrs called "bel3”* pamed in honor of
Alexander Graham Bell, the invantor of the twis-
e,

Wihat is s bel and what does in sand for?

It reans, very simply, fwice s8¢ lbud to the
human esr, Twics 88 loud a5 what? An phvlous
gquastion. The bBal o always o comparison
betwesn twe things: No mattsr what system
of units of measyrs. you are woarking with et
the time, You must slways state 5 valie as a
roferancg befaro you san oomyisars onathor vatue
1o it by wsing Bels, Volts, dyrmes, Webers — it
dabsnt mater, a3 bel or sareelatad smiament al
“twice as loud' s always 8 ratio, not an absolute
numbier, Uniess o 7ero. or “na differenca” point
is placed somawhers, No comparnson S possible

Thars areg ey positive ard dul ity sErements
of reférence In usi 'taday. But before we go over
thom, wa should divide the “bel’ into smaller
units, "Twige as loud” will be & fitte cruds to
be wsed all the time. How about one tenth of o
hel? Chay, the decihel v i, and O means “no
differsnce, same as the reference’™. |t =dlcaim
means  “nothing’. Mow, if yvou double the
powar, 7 that twice zs loud? Mo, iR only 3 d8
more sounch |f you double an eleetrical voltsge,
b it twice at [oud? No, it is only & dl more
nound. The unit guantithes must follow nonfinear

27

progressiong to satisty the aars’ demand.
Aemember, décibals follow the ears Al ather
quantitics -of measure omust b increasod in
whatewsr unity necessary (12 satisfy the humaen
requirermants, sml may not bE easy 10 viseal(2e,
Sound in air, our beginning referamce, |$ the leant
dound the human ear (yourng manl can detect at
TOO0 to 4000 Hertz: Bell Labs: measured This
walle Lo b DOOZ microbar, soowe say O dB =
0002 microbar and work our way up from the
hotrorm, of [rom the point at which there 5 'no
perceivabie sound to humans® . Hors b6 a charct of
sobnds and their rstings in dB, using 0002
rnicrobar progsre chancs inalr 38 our refersenoe
for “0 dB spl'" |Sound Pressure Level].

SOUND AaND MUSIC REFERENCE
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Since the referenco iz assumad 1o b e lowsest
poassinle sudible valus, dE spl [(Stund Pressurs
Level] is almost always positive, and correctly
wreitten should have a + sign 0 front of the
number . But it is roguently omitted. Mogative
dB spl would ngicate so loww &8n enengy value
ool Buoof IS too@ solentist eyt reoord
one ericket at 1,000 yds. distance, and 1z of no
sigriTicarmee 1o the multichsnnel recordist. Far
more o the point 4@ the guestion "What s &
micrabar? ™ it i a unit of measurement related
to atmosphioris  prossurn srd oalthough F s
extremely small, it must be divided down quits
o lot belare |4 will Indicate the minimum
pressure ghange in air that we considar mimimum
audibie sound, This will give vau a better ides of
the sensitivity of tha hurman sar.

One  whole atmosphere, 1470 pounds  por
gnuare inch, egusls 1.013325 bars. S0 one whole
pirmasphere in milcrobare comes out (o be
1,013,260, One microber of pressure change is
slightly less than one millionth of & atmosphers,
and you ean Tind It an our chare as 74 dB spl.
It b2 ot terribly foud, but ot s cor@inly not hard
ti hear, A% 4 mattier of fact, 0 represents the
aversge power of corversationa| spesch ar 6 feet,
This lewsl s alio used by the phone company 1
dalind normal verpteco’ voluome on o §thndard
télephone. MNow think about that minimum
‘Audibie threshold again:

A00F micrabar,

That's two ten-thowsandthe of @ milllenth part
of orm gimosphere)

This brezkdown af ane refersnoe s not given
Jusr o armEze Yol or even 1o provide & feel for
the guantity of power that moderats levels of
gouingd  represent. Hather, It = irmtended to
axplain the resson we are saddisd with o ratlo)
[onarithim  measurement  gystem for audio,
a¥ars [ and  aubtracting. multi-dignn pumbers
might cayy in this age ol pockel caleulators,
but in the 1920 when the: phone company
bugan it rasesroh into sound and the human
BaAr, a4 mord essilv-landled syetam of numbsers
became an absolute necessity, Convenience for
the sciuntist and practical enpgineer, howsaver, has
IEfr us with p syaiem that roeguires & groat desl
af corplex eaplanation before you can read and
correctly interpret a “spec sheel” for ahmost any
pleae of gesr.

Hern are the formulae for unmit meramant) bt
they are necessary only for designers, and unless

o D el wour oserogear, you woan't have o clesl
with them. For power [wattd) increase or Joss,
caleulate by the following eqguetlon:

10 LDG.,—.-E?-- N (4B}

For voltage, cufvent or pressure calellations:

A2

20 LOG ) o3y = N (dB)

Platting, the points resultant from using these
oouat bans v oo up owith tho following chart
COnee e lave this chart, we can see the
differance between the way humans porceive
sound and the amowunt of foree f Telces 1o
ohinge oir presaue. Unforionately, the el (e
not & nimple 'twiee as much pressure’ of aouindd
10 b heard ps “twice s loud”. IF you plot
decibels as the even ﬂwFsmnﬁ on-a gragh, the
unf’r Imereass Yo need s very funny curve,

RN P RLIESTIIHMES | 0= PHESERIHE

dfi = | o I

!

T arm B = ey

| | Pt | SREENC . e | I

- o eew 0N RiRiT

This & how thwe ear works, and we must adapt
our systém to L We have no choice if we
gxpact our loudipesker to produce a sound Lhat
resemblos tha original sound we begin with, The:
high sensitivity to sound of the bhuman ear
produces & strong Cenergy” ilusion. that has
corfuged listeners  since  esrly  times.  How
powerful are the loutdst seunds of mesic in real
power? Cansound be used a5 a tourcs of energy
to do useful work, such as operating & ear? For
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Ay marmelly “loud” sound the  anmees (s,
regretiably, no! perbaps not S0 regrettabily
consicler whet would heppen 1f ope pound of
presoure was gpplied ot ta your head, bur
direatly to your inner gar. O podnd of air
pressure varlation s 170 48 apl! This armount of
“peaner’T might dosome wEeful wark — but hiot
mueh, it's still only onu pound and o make wsc
al It you will kave 1o stand ons mile away ar
viouw will go deaf immediately,

W owe reduce our sound piwdr Lo risalistic
mssical volues, we will nat be injured, but we

willl Fiave ainwost nothing [in redl powsr tanimsl 1o

run the mig with!
This low available energy fa the reason that high
gatn amp i fiers are required for microphanes,

When wa Toke a microphone and pick ep® the:

s, we do have some leevesy i degiding how
imuch enargy we muest hawe inoarder 1o aperata
the alectrical mart of our system, b we can
decide that wi don't have to teuly hear the
signal while we are processing it from peint 1o
poimt wnd wi can wait until the eleotronic
devices hoave done skl their rou fimg: ang el tetii ng

before we nesd audible sownd, we can inwer the:

poweer of the dignai, What is9 agood valoe for s
reference ere?  Well, we need to have Eraugh
sRsrgy e that Lhe signal is not obsgured by hiss,
hum bures or other unpleassnt things we don't
wani, but nad so high that it conts 8 foriuong |
uice™ or etectrical powar. This was & big
consideration for The telephone company

They now have the world's biggest audio mixing
systerm, and even whean they stacred oul, aleg-
tricity was not trees They set thar slectrical
power signal refersnce as low as was practical at

thie time, and it hay loviered over the e8ars as

slectronic equipment has gotten betrer. In 18239
the telophone company, radio brogdeasting, apd
recording industry got together and standardized
T millwats of peewer de OdBm, and this js s1ill
the standard of related industrics. Thus, a O dBm
sigmal fnte o 600 ehmi-line  Impedance will
piresent & volsge of 0776 valts,

Once agaln, we owe wou an explapation. Wihy
tloas T sny ZEFRD on the mater? What iz an
shm? Why 800 of therm and pidt some . ather
walun? What™=s 3 volt?  Lat™s Inoé al one thingat
A Time,

1. The logle of ZERD on the mater s anorher
Rangover from the telephone ocompany
prechiioe; Whsn you ntart = phone ca3il in
Calitornia, the significarmt Infarmation 1o &
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telephute company tedhnlelin Ih Bosbon s
did the signal lsvel drop? IT &6, how muah?
Whan the meter says ZERO 11 indleates (1o
tha phond campany) that thero heg boen no
Ioss in the: rramamission, and afl 8 weil, The
referende laval |5 gre millswat of power, b
the gain or Iose is Inothe information the
metar wis sipposed to display, so the logic of
ZERT) made good sense, and thit's what they
put-on the dial. Wa still ese it exen thowgh it's
Pt |oggieal For argthing @l b e bden ol &8
reicrence. level deicribed o &8 Moo Josz”
LERQ, no, matter what sctual power is being
reasured, ia sa firmly 201 in the minds: ol
gveryvone  in the apdie world thag it ju
probably Aever gaing to change.

y e ahimy s & unit of resstance o the pazsage

of alectrical mhgrgy. The-sxaét reasons for
the chodce af 600 ohms us o standard are
connpcted Lo the demands of the circuits umed
Tor |ang distancs Transmmussion. and pre ot
simpls or EEsy. to eExplain. Suffice i 1o w8y
rhad the worst possible thibg yob can oo e
pigges of electronic eguipment js o lower The
resistance |1 ls expected to werk mto (the
bosdd) . Tho lowear the numbisr o obms the
harder it in to design a stable cirowit When
wriu think about Vload”, the trurh s just the
gipposite of what you might expect! O ahms
is.a “ghort cilcuil’”, mat resiswmorce too tho
passace Of synal. 01D thHis condition  ociirs
Balore yolur zlgnal geta Trom Calilosoda 1o
Boston, you won't be pble to talk tha
circuit didn't “get there™, It Yshorted out®.
Qroe  again, telephone compary logic has
entorsd the langleme o & pormarent bosis,
Uriless: 1ho: walue For  ahmie &= ielioiky (no
contant, no possible apergy How | youw will be
better off tha higher the wslue, apd many
working  olegtrome  dovices  have inoia)
rirmbiers (mthe milllons ar billlcns af ohms

A il B oa unit of slectrics| pressure, wtel by

ltsell Is net snough 1o describe the sisctrical
power availufilc. To gree you an anslogy thsr
may heip, you can think ol wotar (noa hose,
The prassard @8 ool Ltk smont ol wester, and
fast [l ‘will depend uporn the size of the
hose: (mpodanco  or  redistence]  as  well,
Imcrease the dize of the pipe (lower the
rasintunce, or £} and pressure (volts) will deop
unless  you  make wore water  {current|
awaiiable to ladp pp the demand, This ansioony
veorks Tairty wall tor BE curearnt and weltaon,
bt sltermating cuerent asks you to imagine



the walds ranning inand ot of tThe nozzleat
whatever freguency your “circuit™ mwarking
at, and is harder touss as3 martal ald. Water
has nevar been Krown 1o Tlow out of @ pipeat
10,000 cvoles per sacomd.

This reference lovel for a-starting pedm his been
uvied by radio, televidgion, and sy othar grougs
in audio becsuse the telephone company wan Ths
largest buyer for dudin egulpmant. Most of the
companies that built the gear started out
working for the phong company snd new alidio
industrios, as Lhey ceme along, found it =co-
riarribcal 1o e g8 mony of -the-aha it eomponents
as they could, aven thoaugh they wers nat
radting signely from e eod of the world to the
uihar.

Must we uss 1his wiephone standard for record-
img? 115 UseinAudio has beeh so widespread That
many people-have Smumed that It was the only
chatos for quality audlo, Mot sa,

A BO0-onhm, Jwwire transformersisolated cirouit
is = T.‘re-r:e:i*_i-'_r!r'.r frir the relephone company, bt
The primary reasan il 2 esed has hothing o doe
with sudio quality, |t is noise, hum end bugz
rgjection In raslly long Loe oporstion (hundreds
apd hundreds of milest,

Chaality audio do=s ot demand B00-ohm, 3-wire
circuitry, In fact, whean shietding and Jsofation
are not the mejer cansjderation, thera are big
advantagoes in wiing the Zodwire syiomm that go
well beyond cost reduetion, It is, a8 a mystem,
imharantly ca=blo of much Belter porlormupos
than 3-wire tranaformerisolated circuins.

Since TASDAM €S mixers sre dedlgned 10 routo
a zigral from a mic to & recorder, wie think
that Lhse 2-wire system ls 8 wise ehalce, The
internationally. z2pcopted  standard (1EC) Tor
electronics of this kind uees o voltege reference
wiathout specifying the sxact load it is expected
toredrive. The reference s this

048 1 Vel

Thiz iz now the preferred refersnce for all
alctronic work  éxpapt for the  telepbono
company and some parss of the radic and
televlsion business: Long odistance  electranic
trangrmission st requires the B00-ahm standors .

IT wour =gt gear has 4 provisien for nsarting a
BMl-obmm load, be sure the [oad s ot wsed when
working an TASCAR aqubpeant.

Mow 1bar we have given 2 reference for our
“0edB" polnt, we can prim the Tunny curve
again, with numbers on i, ard you ocan read
woltages toogo along wth the chanoes (0 dB.
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IMPEDANCE MATCHING AND LINE LEVELS

Al electronic parts, including cables and nop.
powered : devices (mies, pessive maxiers and
fdchl, heve impeddonce, messurable [0 ohims
[gymbal @2 or ZI Impedance s the totol
apposition a part presents 1o the Tlow of signal,
nnd its important to understand some things#

OUTPUTS ———————

It s poneraily ssid that the output imped-
ance 12) should be as [ow af possible
100 abmrs, 10 ohms. The lowsr, the batter,
in theory, & ocircult with a low outpddt
Imipatiance will oftfer a low resistognee to the
passags of -signal, and thus will be ahle to
supply many muitiple conmactions without
a loss in performance or § voltagoe drop in
amy part of the total sagnal pathway. Low
impedance values can be achisved econom-
feally by using transiators and integragecd
circults, but other eonsiderations are uilll a
problem in practice.

1. The practical power supply is not
Infimitaly large. &t some point, swen il
the circuit is capable of supplying more
BrErgY woll will run oul of “juice”™

2. Long before thit happemss, you mmay o
put ol parts of the circuis, The
output impedsnce may e close 1o Uhe
theoretically  ildeal “ohms" but many
parte [n the pracrical gircuit wre not.
Passing  emergy  through o ressstance
genecatoy heat and (oo mueh eorrent wilil
llterally laipn parts right ofl the cirouit
board I siips sre not taken To precen
catastrophia failure.

3. Evan il tho circuit does not destroy
iteelf, too high o domand for eurrent
may sericusly allecr the quskity of the
audic, Distortion will rise, Tregquanocy
responss will suffer, and you will get
poor results. 4

SOURCE (outpast)

Plug into

shout thip value when you are making con-
rEctioms (1 yaue mixing systom. The outputs of
cirGclits have an impedance rating snd 40 Go
Inputs, What's good? What values are best? |1
depends on the direction of shanhal flow, amd in
thoory, 1t looks like this:

Plugs into

—= |NPUTS

Inputs should kove very high mpedance
pumbers ge Digh as poossipls 0700000
alirme, 1 mllilan ohms, mmars, iF it can e
arranged). A& high resllitanco to thé flop of
sigral =t irst soundd b, but you dra ot
going o builed the fgear. It the designer tells
vou hls Input will wark properly and has
noe keEsd Tor @ lame smount of sooel, you
gan 2ssume- that he means what he says
For o, & high lnput impedonce (5 a
virtue, |1 means that the  circalit  will
do s ol with @ minilmum af slectrical
energy @t the beginning. The most “eco-
notrical’” electronic devices In use today

fave Input imipudancas ol many millions of

nhms,. Test gear, for examply, volirmciory of
pood quality must not draw signal away
frioem wihat fhesy are mossaring, o thay will
disturl the propsr operstion of the cirouii.
A design engimser nesds (o sea what s

going on ity his design without destroying

It, $o 'he must have an afficient™ device 1o
e g aUre vl T,

The classe procedurs for measuring OUTEUT
impedarce is 1o reduce the load's |mpedance
until the owtput voliage dropd G.cdB [(Ball the
orignal power| and mote what the load walee e
In theory, you foe have o logd impedonee that
s ooual o the owiput impadance. 1 wow
pradually reduce the load [incraase the jngpul
impedanecal, the «B reading will return slowly to
ris oripnal valdue. How moch drop & accepilnbile?
What load will bo left when an aeceptable drop
isTtead on the meter? r

s

= LOAD {input)

Troditionally, when the load value linput Z} is
approximately seven times the output imped-
prde  the noedie g oatill o littke mora then | 92
fosanar Than the origirs | reading:

Most fechniclans say, 1. dB, not bad, that’s
socoptable.”” We st TASCAM must sdy that wa
do nof agres, Wa think that a seven-to-one ratio
of Input {71 to cutput 1) is nat o high enaugh
ratioyanmd hers's why '



T. The rrgesdreren 6 usually made at a mid
rarige frequency and does not show trus loss
#1 the freguency esxtremss Whal aboul tho
drap at 20 Hz or A0 kHz?

Z. Al outputs are not megured &t the sams
tirne: Most neople don't have Twenty meters,
wer o, Femember, avoeybody ol Laged B
when yod recovd and the cireuit demonds, in
practice, are simubEnsous. Al drawe powver arn
the 2@ tione:

Because of the sidaby misungderetood rule ol
thumiy — the seven-to-ons ratio — we will give
wionh e walug for autpul mpedinoe

Tres Chatput Impedance

Euan though the true output mpedance may b
lowe, say 100 ohms. it takes & lab to check the
rule of thumbr, 3o for [he practical reasors we
havo exploined, the wse of the rotio method of
Imipedanee caleulation must be changsd tooa
higher ratio, We prafer 10007 01 possitde and o
consider 50011 to be the minimum rano that we
think =afe. Hecause of This, swwe sill give you a
numbxer for ahms that yau can mateh, Minimum
Laad |mpedances. No celoulstions, e Fiswri s
Lhem alresdy,

Mimnimum Load Impedanca

MAKE CERTAIN THAT YOLU' COMNECT NG
TOTAL LOAD IMPEDANCE LOWER (ouw
mericaily) THAN THIS AHGURE

LINE OUTPUT 10k vbums

fromir@al Load [mpadanoce )
Char sy iFications sy shayy 10,000 ofms as
@ Momdnal Lood lirmodenco. This lead will
agssure optirum parforrmance, Remembiec, any
impedance  lowar than 10000 ohms g more
Isad

Imput Impedance

It dmpedancs |8 more stralght Forward and
requires only one rumber. Heére are tho waloes
far the 32.

LINE [WPLUIT 1 BOK ahms
MIC INPUT = 100 abrms

[ ane ocutpuat s 1o be Y ooonoeted T two i
puts the tolal Impadance of the twWo Inplits miust
nat be lowsr than the minimuam ipad impedance,
masntionigd above, and il [t becomes necossary 16
incregss the numbes of inpots with slight redue-

tior of the Yoad specilications, you mukt ohsck
far a drop jn level, @ Inss of headroom, low
froenuency response, o =lse puffer from s bad
record ng If one inpot s TO000 aohms, anothes
of the same 10000 abrns will give vou a total
Input impedance (losdi of 6,000 olims. To avoid
calculations you can do the following when you
huve b IBpUls 1o Bonmset 1o Gne ot

Take the lower Yalue of the twa input imped.-
anci arnl divids it in hatt. If 1Re pumber you
bve 14 grester than the minirmim load imped-
arcE; -y ean conneot both 5t the same time
Remamber, we are not using tho true output im-
pocance wa are using the adjusipd numbsr, the
rlmimium autput losd impedance

1T oo must have exactvalues here is the formuls
for dissimiler 2 |oecls or frputs:

AT x BRI
R1 1 A2

Fix =

When you have more than rwo lgads (inputs),
fust dividing the lowest Impodance by e e
Bar of inputswwill not be-aecurate unlsss they ore

Al e sarme sise. Hoe (fyon =till gt & mumher that

iz Higher than the rainimum load impedance by
this method, you can connect wWithout worrny.

IT woms mwsT e exact values, hare & the formula
for more than 2 loads or Inpuls:

1

A=l 1=
B RZTRT T Yan

= =%alus of Total Load

Fx

Finding Impedance: Values on Other Brands of
Equipgment

When youl nre reading an output impedance spe-

aification, you will oocasionally see thiskKind of

slateimyant

Minimum load impedance = x ahms
o
Maxamum load impsgance = ¥ ohms

Thoss e stolermierils s Urying (o say the same
thing, and can be very confusing. The minimum
load impedance says: plesse don’t make the
NUMBER of ohmz yvou cemmieet Lo Lhis oulput
any lower than x ahms, That's the lowest NLUN.
HER. The secand statement changes the logie,
bBur sy thir oxact sarme | Ring.



Maxirmum lood ympedance refers to the des of
the LOAD irstssd af the number, and sayy:
pleass don't meke the LOAD any heawvier, How
do you incresss the load? NMake tha oufiber
tower For ohme, Maximum load means misimum
ohms. #0 read carstully,

When the minimumdmaximom o statement  is
made, yoo can safely sssume that the manutac.
tarer has already done his elculaticns, and the
number given In ahrme dotd nol have 14 b
multiplied. You can MATCH the velue of your
Input to this number of ohmes suceesstully; but
as ahways, higher ohms will b okay (less o)
Ciecasiafnally, & mandfactuie Wil want 1o show
wou that 7 tirmes the oufpat & i nat gulte the
right fdea and will glve the output linpedance
and the correct lose this wey, they will call the
pulput wmpedance the True Qutput |mpedance
ard then will give the recommended minimuom
LOALD jmpedance. 1t may be a higher or lower
ratio than 7 times and will be whatever the spe-
cHiscirotit in cuestion reguirds, '

a7

REFERENCE LEVELS

We zshouwld talk sbout anm e relereros, &
pract el ond,

Arnyone who Bas ever waitched '8 VI mater
brource around whila recording kroees that “real
sourkd'’ l nat o fixod valun of energy, |1 vaTies
with tima and cen rangae from “fo reading’ to
“pood griel’” in less time than it lakes o Blink.
In frdsr o glee vou the nermberd For gain, Fead.
roafn snd noise 0 our miKers we muat use &
stegdy signal that will 'mot jump arpund, Wa me
& tpne of 1000 Hz and start i1 out 88 a levol of
=B dH Bt the mile input, our béginning references
lewol. All Tavels after the mic inpat will be higher
thary this, showing thiat they have bean smplified,
armd sventuzlly we will coms ta the last olutpit
of the miser — The et ad The raferance.
sigrial thare will be <10 dB; our *line level” e

Terance.

From this you can seoc that 0 your soond 1§
toudar than 94 dB spl — your mic will produce
rrearE akecrrigity from oosownd of B4 JdB sl than
B0 dB, all these numbers will be changed. We
Have set this reference for mic lewdl fairly low. 1
wou s ing the ssuncd power or scuntd pressure:
lewel (spl) ehart ar page 27 yvou will see that maost

mumicsl insutrments are |oodsr o The suerage

thar 84 dB spl, and mast commarcial mics will
produce mere sheeircity than the B80°dB for a
souind pressure of 94 .dB, so you showld have no
problems gotting up o "0V or yowr recarder.



Ve should afso make o point of mentioning That
the maximim numbee on the charton page 21 re-
presants "poak powar™ and oor oWorsge power.
The reasent Consider if aven some mmamentary
part of your recording is distorted, It wll forca s
re-regarding and 1 s wisest 1o be prepared for
the highest voluus ared pressure ewen T Lhey
only fmapgen "oncé ina while'. Gn this poing,
atatistics are not going to be usetul, the average
wound pressure is not the whols story, The
words  thermsalves can be Jutedd s an -exsmpla,
Say the ward “statistics” close 1o the mic while
wolching the meters and 1he panl-. LEI:t liwek
detectaor, Then say the woard “avarage”™. Whart
wou are lkely Lo ses are two good sxamples of
tho problems encountered jn the “raal woarld"”
af recarding. The strong peshs i the s and
roseinds will probably cause the LED's to
flagh long before the VU moter reads avywhore
near “zero’’ while the vowel poundi thet make
up the ward “oesrage’ will oawse no such
o rastin action,

T allow pegks o pass wmlstoriss through
i clain of audio parts, the incividual gain
dtapes st oll Havea lare reserve capability.
I'f the averege is X, then X +30 db (s usud|ly safe
tar spesock, but axtremely percusslve sounds
friey require 2s o moech & 40 d8 of “reserve™ to
fmeure good results, Waodtdooks, castanels, [atin
percussion (guida, afuchel are good examplss of
this shore term violEnce that will show a leirge
difference bovwean “"LED flash" and oactual
maeter movament. When youw Bre dealing with
this kind of sound, believe thes LED, It it telling
v The truth,

1 wou pre: going 1o record very loud sounds Yo
ray produce more electrical power from the
mie than tha mixer can haondls as arinput. How
can you estimate this In advance? Well, the spl
chart and the mic sensitivity are tied together on
a8 one-to-ane basis. If 84 dB spl in gives: - B0 dB:
11 my) out, 104 dB sl will give you -50 dB out,
ard so Porth. e the numbrer, on our chart for
sound power togather with your mic sensitivity
ratingd to find out how muoeh lival, then chick
that epamst the raxirmum mput lovelts for the
WAriEE [acks on your mixer. iF your mic isin
fact producing —10dB or |ine levsl, there is
nothing wrong with plugging it into H'I-.'E lire- 1|
connectlons on i mixer. You wil nesd an
odaptor, butafter that it will work!

MMast mie manafacturars give thae output of their
mims a5 & minusspanany - dB nombar, bt (hey
don't give the loudness of the test sound n dB,
It's stmtadd nh-a presure rafgrence lususlly 10
rmicrobarg of pressorel. Thie refarance aan be
laungd on our sound chart, 11 ks 84 d8 spl, 10
microbars, 10 dynes par cm® or 1 Newton par
aqguare m=ter. For mics, the refersnce 0" is
1 wott (B}, So, if the sound i 94 dB =pi the
gisgtrical cutpul of the mic |5 gieen g -60 d8,
rmzaning sa many d8 lesa than the' relerence 0 =
1 valt. 10 practice you will see jevels of -B60 dB
tor low level dynamics, up 1o about —40 B or

slightly. higher for the betier grade of condenser

ries avallable today. TASCAM recordors amd
mixars iwork ot & level of 210 dB roferdneod to
1 walt 1,316 volt) so, for 94 dB spl, @8 mic with a
reference output of —60 dB will nesd B0 dB of
amplification from  your mixer or recordsr
I order 1o s2e "0 VU (-10 dB) on your mgsar

MNaw, [T the sound you swunl to record is louder
than 83 <8 spl, the output from the mic will be
miore powertul snd you will need lessamplificas

tion Trom your mixer (o make the nesdies on
yuur recordor read 0 YU



CALIBRATION

MNOTE:

Posk msters foay vary consicerablv in the salues
which asre eguivalenit to OWU. Fany of the
equivalent in vowr pystem uses: peak meters,
maks Eurs you matoh your peak meter levels to
corfespond o QWU do not automoatically
misume a direct correlation betwean the el
Ings an the teo different typed of meters.

“Calibration® simply meass matching all the
referenoe  levels - in oyour recording systerm o
ensure that signals from one eldmant in the
tystem are equally interpreted by all the othar
elements in the sywterm

1Y wou're roolly darious abouot mlking  Lrue
professionalquality  recordings, then a reliable
1one gensrator s 8 necessity In ordsr o ac-
curpiely celibrale your systern, YWe recomimend
the TEAC TO-1Z2A test-toneg oscillator. When
sing o tong gensrplor, seloct 2 algnol Hhal will
be equivalent 1o D VU when passed through the
device to whinh you sre ealibrating the 32 | For
example; if you are using a8 miker with O dB
referenced to 1V ITASCAN mixers and re
coichrg all dsa Lthis rafersnce lovol) angd (ha mic
it lowel s -B0dB and tha line level (Both
input and cutput) = =10d8, them, with the
mixer’s faders sst 1n the nhaded area, a T mV
sigrsl Fad through dhe mdd Input ar a 318 mV
sigral fed through the line inpul can be used 0o
precisely. astablish the O VU level on the miker.
In this case [as with TASCAM. ling), -10 dB
corresponds 1o O VU, If the equipment youo
are using roferences 0 dB 1o 775 V rothier than
1 W, than o correction factor of 2.2 dB will have
1o he used 1o cormpensste for the difersnos,

Tha fragquency’ of the tone bsed a3 the colibra-
tion sighal has little effect on calibration, so any
reasonable frequency may be used (400 Hz or
1 kHz s aeeommendied) |, 11 e wish toeeslibirate
your sysiem without a tong geneiator, any
source that produced o sostained tomes, such 263
musicdl instrumeEnt or aven & veclium cleaner,
cori be used ito ghnerste o reference signal;
howswer, since therg s no way 1o measure the
referance lavel of such sigoal, exper|mientation
with micraphone: placermemt and/or different
volumas will be reguired to establish a raason:
able regording reference level.

To calibrate, use o simtained tope ardd sat the
controln on your mixer  ancddor maltitreck
reoorder st that their VU meters raad 0 WU,
and, passing 1he signal through the muhtitrack

22

racorder and/or mixer, g2t the contrals on e
32 2o that its WL rreters ales read O WU, Sfer
calirating your aysterm. make “all subseguent
level adjustments from the mixes or the first
unmit recelving Inpur in the recceding chaln;
do hot change the controls on the rest of your
et P

Wiheer ) &n osclllator for systom ool lbratiam,
starl with a Freguency setiiing  somewhers
midpaint in the audic rangs. This ensure that
frequency Hmitatlons ol meteriog circuitry will
not paffect accoaracy. The awdfior ranpgs i@ three
deciclas wide so choose a fraguenoy typleally
i the 200 ta 2,000 Mz arsa aof e audio range.

All TASCAM mixers and recorders use the |EC
standard, 1 V.= 0 dB or G d@V, as the refarenco
L wehieh ol measucemaents are mode, The oLt
tewel (and output level] that TASCAM gesr uses
ar He O VL refereswa, o 10 dBHY, or 0376 4.
IT any of the goars you use have a different
reference (eg. O = 778 W8I0 ohmmsl then use
the appropriate correctinn fucior s follows

Diffarent correction fhoiorms.

OdBm= D775 W
B0 0
0By = 0. 775 V/
Fightr then 800 o

DdBV =TV | Valtage

A JB w AT +8.2 ¢B8

+178dE | 1228 v v} dE

N2 ar7 | R ey b U iZ2.2 d8
D248 ORI S e
BB 0EY 3.8 d8
‘8.2 di 0368 V 6 di

EFDAEST L 0RTEW -7 BB
12 dp 0.260 v -8.8 db
-122dB 2GRS T Sy da
=20 o 0w -17.8 dB

Plote:

T The " uwrin "1 die" srangs for "unbalanced''.

4, Pk mers raad 3 dB ar e Righer Than BMS ar
VU mietiere, so wlen ealibrating voul tystem mike
sure thay any petk maotors ara resding properly 10
compensate 1tha differance.



MORE INFORMATION 1S AVAILABLE

Wa've tried to give you representative examples

of anome of the things you can do to get sterted,
and you’ll discover many more — some by way
af happy coincjdenos, athers afwer long ours of

concertration. 11 you're JLat getting into record:
ing and want o expand your kpowledge, more
intlormathon g avaifablo,
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THEORY OF OPERAION—MAINTENANCE

" yeny are nsw 1o high guality sound recarding
oouigrmont, wou should Beoorme aware: ol ' the
fect that high quality sound requires high
nuslity maintenance.

Hecordany studuss that entl dme by the hour
afe ety fussy about mantabndng their eguipe
ment.  Tape recorders sl othoer slectronie
gesr in the studio are checked out before every
gegaiare.  And, it orecessary, acdjusted o Vsseg
By -an “in hoase'” service jechomcian, e s
ustially prepored 10 corrdct any problem from
& minor shifi in gimcwic parformance w major
breskodown in o mator. He has 8 full stock
ot spare parts and all the test squipmant he
neods,

MNow that voul gre rupning your owm stedbic’”
vord will have 1o maeke some decisions abuou
maintaintme L sl vour 320 Yoo sl have
. BocomsE your  oywn TR0 ot soevicd
techmician, Wall, what about the 1est gsar

arat the spare parts! A stock ol spare. parrs:

anad a2 siper deluxe electromie test beaneh can
gigily - cosl many tmes the price of the re
carder. Fortunately, g owest  Tregemi Ty
neerid. adjustmeénts use the leasl expensive
eqpsipraent, and the: very costly  devices &5s
enly needed  for rmjor  parts  replacemants
puel 28 drive dnd rewind maglors of Rdod wistn
tilies Replacing parts cannot be consicered
Ydaily maintenance’’ by any Means. so we
wnnest  that wouw  leave thie ‘major  mechanicsl
andd’ eleotriead  repmir fo the Dealer Sesvine
Centor, That'swhal 117 for,

ay

AdjustmeEnts fo the motors — back  tsnEion

and brEkes torgue are nol ocoguired often afd

can safely beleft to desler service. The adjusl-
ments for wow Cand [utter régoire several
thousapds of dollars of test gear o perform
s ot practicel 1o consider  doleg these
acijustments  yoursell  pnless oo hawve Tty
machines o service  Then b1 might pay w
by the taest gear,

In prdar to help you make plang about the
mere routing  afjustments o yYour 332, we
figvne made this section of the manuat &5 sasy o
urrderstard as technology will allove. 1178 shert
coursa in tapa recorder theory gz well 85 & list of
adjustmenty and will help you to understand
what is golng on Inside when you record. Read
the maneal, decide what 85T BQUIDIMERT Yo
garl atford [although |t is not wviolently  ex-
peEnsive, it 5 noet fres] and dewoeming wiar
strylos you odn oo yoursal .



CLEANING

IMPORTANT:

Do notl overlook tha Importance of  cleaning.
Insarfficent cleaning Is the number one cause of
the dogradation of performance levels,

The birst thing you will need for service in
dafinitely tha teast axpersive — Cleaning Nuids
and swabs. The whole outfit, 2 fldids and: all,
the corton, swabs ou'll oead for months cost
less: than one roll of high quatity tapsE,  Ws
gan't atress the importance  of  elpaning  tog
much, GCleen up before every session. Clesn
wp nlEr ewery  $Ession, Clean ujp &very
tima you take a brealk in the medddla of &
‘semsion  (we're - sericgs), How comed  Weall
thire are two oo ressons we odb think al
right off the Lop:

T Any dirt or oxide buldup an the beads
will Fores the tare sway trom the gaps that
record and playback. This will drastically
affect the respanse  Even so small & layer
af dift a5 pne thowsemdily of an inch will
cause big trouble. All ths money you have
peeicd for high perlarmance will b wipnd out
by s bit of oxide. Wipa it off with head
cleaner and g=t Back 1o normiat,

2. Tape wnd tepe oxide act very moch the
sarmie as e sandgeper, The cormbibiretiod
wHll grind down the tape path i tiae |
wou dont clean oft this abroslve on -3 raguler
biasis, the wesar will be much more rspid &,
wiat s wearss, 11 @il pecomie irregulas. . Evan
wear on hesds cin be compensaled for by
clestronle adiustimongs o o Lo, Lot unesen
wear can prodace notches on heads and
guldes that will eousy the iape to "skew'
ard shap araund: fram one path o @another,
making adjustment impoasible  Thin ragged
pathway chmvs up the wmpe, thus -deopoing
more  abirggive, this CHUEING  TTWRFE  UTIRVER
wear gnd so — a wviglous splfal that =it
be stoppod once it gows g good start The
only salution will then bBe 1o reolace oot
cby e hesds, but oall the: jape guides: oz
el Belng conscigmious sbout cleaning
the tape path ah the 32 wall more than
double che service [He ot the head ass=smbly.
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DEGAUSSING (DEMAGNETIZING)

IMPORTANT:

1. Do not over ook the importanes of degaukising.
Magnetism in the: tape can sigaificamtly
degrade parformance, In exirems caussq, thies
heads may not respond to signals &t all,

A Turnoff the dock betora degausaing,

3 Do ot wurm the degausssy (E-3) off or on
while it = (v close proximity to the tape path,

d Haap dll recorded tape o safe distance fram
the depaussar.

A little stray rmogratiom geesa |ong woy, & fang
way fonearels making troubls for woilr tanes. It
only takes o small amount (02 gaussl to causs
troubile on the record hean and playing 10 rlls
af tapa will put about that much chardges an the
heads anc other fesrous parts of the tape parh
A el rora then that 1007 aousgh @il start
grase higH fregquency signal on preyiously. oo
ctrded tapes, Demsanciize the whels tape path,

including e tips of the lension armi every sic

fulty playved 10-172" rewls This b oo fair “rule
ol thumb®™ even though it may B2 0 bit hard 1o
kooo weck of, Fast motion isn't as slgniticant
1o the hesds so we don't give an bhourly refer
ence, 1t the record/pléy time that counts:
Degaussing is always done with the recoedor
wormed off, 1T yvou try it with the slectronics on,
thie 60 cyclit currenl polses produned by the
degausser will look Just ke B0 He audio ta the
heads, at about 10,000 WU grad weoll  gerocosty
damdge the slpctrafmes-gndior The eesers, Tuen
off the machine, turn on ke degaasser a1 o
3 feer away rewm the reuordor. Move slowly in
té the tape parh. Move the deégausser siowly up
and down in close praximity losll ferroug parts
arel, slawly move away to at east 3 feat bofory
perring off

It"s a good (dea tn concenirald whor you §re
degausiing. Don’ 1wy o hold 4 conversation ar
think ol anythiiag lse ot the b you are doing.
Il the deaausser i turnedd aoff ar on by accident
winlle it e mear the heade, sydo may mrt-a perma-
nent charge on them thit no smount of careful
dagaussing will reminve — hoad reglacement tims
Again, we're sorry o =3y, Make sure yoo o
wide awake for this procedure,

A glean and properly  cemagnetasd tape oo
parder will mEntain ird perforrmance witko 1
any other s=tlention for gulite come time. Ewver ol
It eloes dritt a5 & recordur, |0 owon's rin prewi
aimby recorded maceeial, and:getimg it bagx in
good shapes L ot be o dilfeull,

a3

TEST EQUIPMENT/MATERIALS

To meke oleciranse pefpustmants, wou need Tes)
QiEpr, s lat's oo oved what's necessary

1) Allgnment Tapes
Feu need one Tar each spasd that tho recordor
appeatas a1, Forthe 32 the specs are;

Reloronoe e vty 58 il tm
Enuatization standand: uAB
15 ps 3180 ns+ 50 ps
|38 ari/seal
T 102 ips: 2180 un v 5D s

(19 emifeae)

Enualization standard: HEC — 1

15 ijppa = ) 30 usen
(38 cmdeea)
T A/2 ips o T e
(19 am/sec)

Thess tas] fepes are rpnade by seyveral comiponed,

‘bt thare are many differsnt fape spees. He sgre

viou Mave therighl gana. Sag pooe 39,

Melerence. FMuxivity — How Smgch roogeoobic
gnergy 1§ necessery onothe tape o smaks the
meter regd O VLY In plavhack? This 5 the
“henchmark'’, or standand you feee your play:
back electronics to. 2500 nane Webers pur midecr
is the eorvect walue for the 32, 1 a lower or
higher “"Reference Flusnilty'' iz used to set up
the plavhack, all your orbor measurements will
e i

MAB Egualiration — Hers v hiave o (ol to (alk
shout The orotessof magnetic resording is far
Irar “Mall"” Evidsy elrcandl b b wape recorder
will alter the level of mgnal with respsct o its
frequeney — same deliberately, some unovold
shily. The deliberate errors are used 10 overcome
the unavoirdahle problems. Hare 5 8 selection of
froquency. responss graphs 8t variows points o
the recording process;



1. The input signal starts this way in the be-
ginning (FLATT

B s Pomiis

Fiy. 29

2. EQ vo overcome hedd los at high freguency
ant bass anomalien (NAER)
Delibprate @rnoc

Fig. 210

A Awcord Head Resmonse
{6 0B per octade riss urtid cgsp 0 hesd spe
proachas wayelergibl
Lirravosrdabale crrar
Srmall  wavelangths (high frequengies] are
partialy =rased a3 fast B they sre rscarded,

|Sip=

Fig. 2-11

We will =ssume-soma thing leregorded, but itenot
a1 cim the tepee #irher. Mavw we'll play 0 ek,

4. Feproducs Hoewd Responss
6 dB per octpve rise ggam, same as record
had ).
Linpveidabls arcor,
Small wavelerigths are nol picked up by gap

Fp 2492

5. Reprocduce EQ
Ml vai munt dvaercama the choractorissic
respansa of hesds.
Rig daliberpte aeror
Helps tower tape hidss aswell ag restarinig
proper |eveEly ta high frequencies,

T-17 21w
| 1Sips

Fog- #-13

B.Ths result of all this egaalization  Is© this
{hapatully).

Fig. 244

The ldes In to use the slectronics that arp ad

justatle 10 cope with the problems that ars
cauged by the nature al the magpetic recerding
process. We can®™ change the-basic favws of moag

metlc plyysics, 5o we change the record and repro-

duce sgualization. Now cuomes the sticky part
Howw musch ECQ do we use in sach stage® if every
manyfacturet of tepe recorders vssd their gwn
standard, their ides of what was besi, there
would be no compatibility. Tapes made on
one recorder would not reproduce  properly
an another af different maka The stnidares lor
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record and reproduce equalzation areestablished
by societiay ol sclentists, enginecrs and usars in
the profession. They are:

MNAB  National Association of Brosdeastars

IEC Intemational Electrotechnical Com.

frianbom
CCIR Intermational Fadid Consultive Com-
Ty isRigH

DIN  Drutsche Industrip. Normen
Unfartunately, they dan't all agres. Easch argaim-
zation has a slightly different appmoach o soly-
ing the problems of tapge rmeording, Scientists
and enginesrs are hurnan, a3 wall, and hava been
kncwn to dissgres. sometimes violsntly about
what ways are best. Advanocos oo the manufac
ture of tape, impravements In head design, and
the  lowesring of electironic orowil cosis have:
made - blzarre solutions guickly change into
practical reafities. The sptimums have shifted
and will probahly continue (o do so, Standards
are st by man, not oost 10 Atone.
But white tha scigntizts are hoxing in the confer
once room, we would like to be recortling, so
depending on the equalizalion regqulréments of
its final destination, TASCAM hos selocted the
MAB and |EC standards for recocd/reproduce:
gaualization as the recommendstion for the 32
Soe page 39 for detaily,
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Fig 218 Typlzsl reasrding (pre-sgaalizetion) faor Tid-inch
tape recardary wing MAR ehamasteniatics,
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Fig. 2-16 Typlce! postequulization for 18- tape
veecrdars waing NAS chafectaritive.
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Fig. 277 Typica! pre-eguaifiration charanteristics for
1/0inch taps recorders running 81 7.5 and
15 fpo using the CCIR IDINT standard,
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Fl-u 218 Typesl post-equalizetion curves Tar 1/d-4nch
rucordars aning CCIA charscforistics, at
T8 and 15 ips

You will need a separate relerenoe tepse Tor gach
npeed, Tho purves arp not the sama,

Since these Reference Standard tepes cost about
3 times the price of & big roll of the trayt balani
tapa, plan on-storing them carsiully in s place
that will not enooumiter any magrieto fiolds that
might damage tham — sway from loudspeakers,
gquitar pickup, tape recordsr and record  player
rristers, powwer armplifiees (magnatic field surges
in big transformers when amps are nirmeed on
and off can be viry powierful) ar anything rmag
natic thal might aller the quality of the refar-
ence standard. I you dop’t damage thom physi
cally ar magnetically (don't play them on dirty
or magnetized recorders, or loan them ot To
the careless) they will last for several years.

If w i not possiblo to obtalo a taps that has
hoth the NAS EQ add 8 fluxivity of 260 nWb/m.
select the: MAR EQ as the pralerred singls
standard. A& different reference uxovity rogoires
oy that you rmake = feval correction onee. Just
ds a8 different mark an the meter instead of
vaargt A differert B0 cunva regulres = dil lérane
amount of correction for aach freqguancy and s
much horder 1o use  especiplly for a Baginner.
Level comections Tor diffarent refarence flux
Hitg:

Lise this

Imstzad ol

“0" VU

15 .ips 1B5.Wh/m — {Ampex opersting

el 3IVU

200 nWo/m — 1STL, MRL) -2 vu

712 ips 1B nWhim crpEralieg 3vu
sweep fre-

Oustities =-13vu

200 nWbim CHpErating -2 YU
mEen fre

quuicies =12 VU



Below are tabulated soms commionly encou teced.
flug levals alang with their dB differences, and
{heir dilferences o dB Trom 185 nWhb/m.
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If you must use |[EC ED tapes, these readings
are oorreci. [EC has less bioost i playback,
the taple will read progressively higher ag fre
guencies rise when playved on a NAB adjunted
recorder. Ar 250 nWh/m referencd read these.
numbern to et 1EC-1 EO

IS A0 136 AN0IK K BaK CBK 10K 1BK 18K 20K
54 50 -D6 0 *B2 +1.2 +F3 426 +2.7 +219 «1.0 +3.0.48

See “Test Tapes for the 32" on page 390

Since the low frequency EQ on the 32 i fixed,
the differences are academic. On Lo the next
pigceof testequiprment.

2INMTVM or FET Multimeater

=1 RR ML

L
Uit TEST
i i Frac w v —

Fig. 2-20 Head Afignmant Fire Sdjustmant S4i-up and
Test Connacions [REFRODUCE]

Usg a8 YTWVM or FET musltimater with-an input
impadance af at lesst 1 megohm that can regd
levals down to —70 (Tull scafnd you can think of
this as a very acourata VU maoter of very wide

range. Meters with lowar input impadances will

draw power from the gircuits to be measered
and will affect (he rosdings, Maters that have
adoguate input impedance bul do nof resd
helow —40 (0.0 W) ean be used for reference:
levels mnd fréquency response measuramants,
bhut will nor be capable ol making signal toncise,
erann Blificiency of bias circuil measuremenls
whera the outpur of the cinouit being adjussed
ls axpscted 1o be wary low. Neier MUST have
wide, Flar freaguency response [minimum = 70
Hz — 1 MHz).

This toal s not ahoap and is just as fimportant as
e test tepes. Without 8 good rofirencs medar,
you can doovery little v the way of attcurste
adjustrent. Spend &F moch a5 you oan hsEre
IT's worth it. Maxt. . .

3] Signal Generstor or Osoillator

‘Hers your gt & break, A amplé cscillaton will do
all the work bnd won't send yvou 1o the poor
howse Thera are several on the market for
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arounc 5100, The loeal electronic surplus store-
can bo a good spurce for testeguipment that can
be re-calibrased by the manuiacturer for areason
abile cost, 1! you gat one with & reidr on i, you
won't have o callbrate s outpal with the big
meter as often. This device is very useful In &
studio for roubleshooling — a good (nvestment.
It should have at lesst tha followlng frequancies

#He — 100 Hz — 400 Hx— 1 kHe— 4 kHz
— 1 EHz— 15 kHz — 18 kHz

Sing wavi 5 -all that isregquired, ar = distortion
of no more than 5% Mot modern units do
bBetter than this easily, Thiz wnit jg the work
horse on the eguipment |ist Whethar yod are
resding the big meter (FET] or the meters on
the recorder, you will need a signal toresd, 1his
instruiment ar the Test tepal will provide yau
with signals

Tesl <fApes, tone generator, WTWM or FET
meter . . . | Wiz @ the basic packago amd will do
alrmost every adjustment in the ssguercse — ax
cept the firss ane . . .

4} Tha Qsoillascope

Even a simple ong is not cheap, Fortunalely, &
simple ane & all you nes=d, You ean spend
S6. 000 and more tor the big ones, bot for this
purpose 5100 — S200 will be more than enough,
It must have a “vortical™ and 8 “Morizontal™
ampiifier and an K- mode, That's all you use
o do the one adivsimesnt yow nesd it for,
Assurmrg that (he motors are not (0 need of
attention that's for Daalar Sarvice), Azlmuth,
ar head slignment s the number ang gtep in
maimtEnance ., . 59 let’s begin,

1 FLLT 3 HEIGHT

aies Priet siili =0 b=sil! ppma [ Pt wil Toenil

fesr =

[N ]
| =P
2] TANGENCY EIRT o
whew oo 7ap oA B! vy Bpum fromi e pped
oo &)

e |5

Fig. 227 Hais Mis-Aligrmment Exapple

The gaps in the heads thet do the erasing, re-
carding, amnd roproducing must be precisely
perpandicuiar o the lape PRECISELY. Ewven
a tiny errof in oslignment will maks problems
for the redorder. [f the hedds ere net in alian.
ment, both with the tepe, and with respect
o sach other tones recorded o one ead well)
not play properly on the other, In the tabkle
beiow, The ammor s shown with the loss in dB
The amaount of 1t m given in the fractions of a
single degree colled minutes, 60 minutes o &
degres. An you can sew, It anly toked 174 degroo
for gause big troulble.
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Smoe the 32 capn use 3 single head (head #2 in
the staeck) to perfarm all functions (recording,
sy reproduce and raproducal It wan't hurt the
recorder to use the "whizband studic allgnment™
procodure, whinh ig o da aothing sholl atign-
ment at all. You wan't notice anything weong
weith the mound you meks, but thers are drewve-
bracks:

1. %our tapes wor't play properly on any otlfor
recorder (whizbang standards are uniqua).

2. N sccurate tune-up of the recorder will be
paassihle, a3 most tast procediures use one bhosd
as-a referance for the ather. To do this. they
st be aligrid perlectiy.

Theead the 7-1/2 Ips test tape on the recordsr

gred find the operating level section of the tape

Connect the eutputs for tracks 1 and 2 of the

recordes to the 2 inpats of sn oscifloscope,

track 1 to the vertical [mplr that mokes the
beam draw lines up and down and 2 ta tha
horigonta) Input (draws bines left 1o right), Set
the spope to the “Vector'' or XY mode. You
will hawve to cgorsuli the instruction book




fgr the scope 1o daterming how toodo this We

don't know what brand of test gear you have,
Flay the tons; aod this i3 wwhist you should sea:

L D &

Timex1a: Frach k HESRRT Elvinegecs!
1 shame Trock & foumin.,
e p‘llll Liueh
o Fom-=l e
B Al v i

it the limes are not the same length for
gach track alene, 1 indicates that the 2
tracks-dre NoL putling oul the dame jowal,
Adjust with the scope cantrols,

i1 the playback hesd s not straight up and
dinwn, youl will ses this kind of picture:

B

1% mpvmdi] [IRILES LIL S Y el | l,.ﬂ- T e -y ||-|'| nini,
An wur of ghunal e muiml @l EF s || bk
P
#
Ir %
== Mt Shitsa Ji iy Ehomi 18]
I"-. i R T R R ] phas magoerat el
S a0 pinphemand e L

Fin, 2-23 Phase Shifr

How much distance error ig imvolved depends on
the fraguency or plu:h al tha tane and the speod
af the rape. One: “eyelo” per second at 15 ips
wiotlbd be hard to misallan. To get seope picture
Mo, 3, you wooid have 1o sspacste the gips 0
the playback head by 7192 inches, but one
cycle por satond W not audio, How about 1,000
cvcles per second. of fape travel? At 156 ips, the
separation ar tilt in the heed Tor scope ploture
Mo 8 becomes 0.0075 inch, And at 15,000 Hz
at 15 (ps it's 0.0005 Inch. Mot much tile will pro-
duce & big error, Stower tape speEeds mean evon
pnaller spacings and  good  azimuth becomes
ety pOrE lmpormot. The proper method ot
“adjustment is o look Ticst a1 a'long waee, say
1000 cyclas. anel make 2 coarse adjustment,
Then woark up in freguenoey, adjusting shortar
and dhortor weavelengthe wndller amd setallar
amounts. if you start adjusting with 10 kHz or
16 kHz, you csn makp a big mistake. Hore's
whiy. . . . Sirce the very short wavelengths are
very cloge together on the tape, it is possitle to
get a good “picture’ on the scope by adjusting
one full eyvele atf. 1T yvou work up ta 15K

ehecking and sdjusting oF yoo go, you will avoid:
this mistake.
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Fig. 2-24 Weloshy of m.nrd-lwmduu [ 2 TR T - |
wizuntomgth i mehes for a given froguanoy,

Dinee you hove edecything 881 upe - e referenca
tapee |5 playing, the scope b5 running and showing
the x« digplay, vou need a screwdriver aad thie
disgram to find the right adjustment point.
Adjusting tha swcrow will rotate e I'uaau;T vEry
=lighkly,
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* ATIMUTH ALd SCHEWS
Q HEIGHT AND TILT AL SCHEWS
STAMGENDY AD) NUITS

Fig, 2235 Head Adustimzne Sarews and Afignment



8} Test Tapes for 32 (reproduce alignmant]

MAR Equalization:
STL 3or MRL 210208 = Tape spesd 16 (s
S5TL 22 ar MRL 21T204 = Tape =peed 7.5 ins
Roference fluxivity; 250 nWh/m
Time constant; 3, 1ED - 50 uec
FEC-1 Equalization:
STL F1EC or MRAL 211103 = Tape speed 15 05
TRelerence Nuxivity ) 200 omyWhim ’
Time ganstant = + 35 ghee,
STL22-IECor MRL 21T 102 =Tape spetd Thips
Raferance fluxivity;: 200 nwb/m
Flme condtant j= + 70 usec,

MNAB Equalizaticn.:
TEAC ¥TT-1044 = Tope spead 15 ips
Refarence Huxivity: 185 nWh'im
Time constant; = + 35 jusec
fEC-1 Egualization:
TEAC YTT 10432 = Taps speed 1.5 ips
Reterence fluxivity; 1B nWky m
Time conftant == + 70 s580,
Sl specs are cidanticgl with STL or MBL wapes
excERt for the meference fluxrerty which is 135
P, ard s, s reprodues Gutput ] sl
be 3dBE lower compared with 280 nWh/m
flurivity. Calibration level under “Haproduge
Galtbration' refers O VU a3 260 nWh/m.

CALUTION: As mentiorad before TASCAM has
slected the NAB pnd [EC standards for record/
reprecluce EQ gs the recommendatisin for the 32,
The NAB mandard Jz: ghosen for dhw models
which are o be sold m the LS AL sl Canada,
or for Genoral Export modeis, while the |[EC
standdrd: chosen for the model desigmatea for
Europs, LK. and Aoatralia

Mote: It necessary, inter-switching between ‘the
MAB and |EC standards can be accomp
tishad by simply removing amd repatching
the |umper wires on five palnts:of the
amplifigr. The deatails arecexplained a5 &
note in the (nserred schematic of the
arrplifier sectian,

The naxt step s 1o play all the sigrals from the
lowest [requency 1o the highest on the 7 1/2 ips
alignment tape — one play lor easch head posi-
tiors (23], and DO NOTHING: Just havea look
i's not a yood ided to turn knobt jus) To “see
what happeas” Just Bedatese gy, ool estireng cun
be made doezn’t mean (T4 maceszary. The ra
cordar i very solld and s wall adjusted ar the
lezlary, 800 i call st snd fmamtEnance proce-

dures. check Tar, then f samathing mooot right,

ddjusd Taking your tipme will shve endisss grief
A naw mhachine W very likely o be Ton He
maney’” when yoil get it and il you keep [ clian
prnd degaussed will drift sway from top shaps
gary  stoewly, 1873 non necessary Ioo pian on oo
rrajar averhaul when It comes out of the bhas.



ELECTRICAL ADJUSTMENT PROCEDURE

1] Location of Elootrical Adjustmants:

L AL L *.‘_',';_;:q:_l::__- At T
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i34  Hiasg Acc e TAL  pSppo SYNG HEFRO y REFITI LS
WiAS  TRAP Cal NPT AT GAL DAL SYNGE
LA o
™R oOT REFERENCE NUMBER ) _
WP - FUNCTION
MUMBER Tape Spawd 15 ips Thoe Spped 712 (e
o | RT2m 2 g — REFAC CAL
7 R122 2k phms SYNG CAL
= Ry GEk - REFRDO METER CAL
4 FEE 10k R109 10 kot REPAD EQ
5 A110 20kabms 111 20 kotms SYNC EQ
(3 RIEE Tk - INPUT LEVEL
7 FI 140 B0k - INFUT METER CAL
1] C13a 100D Max - BlaAS LEVEL
@ HI7E 20K - REC LEVEL
10 L1ag 1.4 mH L104 4 miH REC EQ
- L1oE = RECORD BlLAS TRAP
| . T ] CAUTION Don't athmpt any ) ustrmrs df
— L1 (EIAsE TUMBMG) LG envmpt for puiposes desepibad
under this MaAINT ENANCE pction.




27 Reproduco Calbyanion;

(DD MNOT ATTEMPT TO CALIBRATE WITH
DRX EMGAGE]]

Wher wo're sure the reproduce and record head
are properly slpned, we-can move on to the
slegtronle arlummments,

Tho first stop hero ot sctudally check your
metdr galiiration, To open the ottom. panal,
renave the B biradlsm scréws. Hotate DU TPLT
knob on the front panel 1o the position “".
Connect the VTVM to the outpit termimal of
left channel, Turm the machine ON, and thread
the 15 ips allgnment tape. Play the “operating
lewsl™ powtien [= woice o the tEpe idenilios
eachsent o at the budoning

Hwitch the OQUTPUT SELECT on the 32 1o
RESRD, adjust the plavback or “reproducs’
level with trim pot £ 1 A120, 2k abms (REPRO
CALL, until the VTV re=ds - 10 d8 (@3 V)
Switch the QUTPUT SELECT to SYNEC, Adjus
the reproducs leval with trimm 'pod =2 RTZZ,
2k ohms: (SYNC CAL}L wntil the meter ready
-10d8 0.3, Mow read the mewer on Lho
front panel of the 325 1t shouwid read "0 VYU

it it dess not. adjusting trim par = 2 H14
B0k ahm= (METE R CALT will allow yow 1o st
the meter on the 32, You adjust the 32 matar o
read OV, o =100, the reading on tho VTWVM.
The meter will read O &1 any woltage woo- 381 1T
For, thel correot oie 15 0318 Vall. Thi is the right
=aiting far the 32, You roed -10 d& (0.3 V] on

thie WTYM and adjust ths 32 metsrs o resd

0 vl st this levsl

Channel B szill to be chockord ana

I'Hr"-ﬁ-ﬂll'l!'l

afjusted, but py Vou can e, the adjustenents are

the same os for channst L |k brisf:

———

au

framp

1. Play the tape “'operating level™

2 Resad the VTVYM for head 3, REPRO:

3. Adjust for =10 4B (0.3 V] reading with trim
pat = 1.

4 Switch 1o SYNC on OUTPUT SELECT.

B, Aexd the WTWN. Adjust trirmn pot 3 2.

6. Fead the meter anthe 32 — it mustread D VU,

7. Adjust the meter trim pot =3 A141,60k ohms
METER CAL.

Dne more ward ol ereouregsmamt. T He circuirs
in the 32 are-very stabis, Mogt af the Time: Yoo
will maoke a resdipg end ot hewa o sdjus
anything. When something ddes go wrong, you
wa |l e abide o fis it wery goickly, and get back
T ratording,

I sumimary, whith the YTVA and test fape, vou
hawve adjustod the reproduoe favel on the 32 10
Lhe o=t rupe. Bt o ragproduce reference s
not wet compieis - Y ou havs only Eeroed T one-

‘point ond line ol frequarey respanse. To ditablish

the rest of the ling, you must riessure and adjdst
one more frequency.

Aﬂ_wnn:uf the dlignment mpe Tor 15 ipe 16 the
sgotion thatl is recorded 31 16 kHz and adjust 1he
trim pot merked REPRQO EQ =4, R108, 10k
ohms  — switch o SYRMNC on the QUTPUT
SELECT, armd adjust trim pot 25, R110, 20k
ahms SYMNC EQ.

The-reading for both postions should be O VU
on the 32 meters Sinee yold have checked and
adjusted the reproduce Meter cirouit, Yoo now
gan uie the materson the 32 far the rest readings,

il i ]| —1
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By ad|usting all of thy preceding trimmory, you
have estabiiahed two things: an operating play.
baclk level or "“zero™, and a3 playback frequenoy
rezponge refarence. Yoo konowe thiat bath heads
at the 32 are reproduding the test tepe inoan
identical mgmnar st 15 Ips.

You now repeat the Tregquengy adjustments for
both hyads a1 7-1/2 |ps, Change t=5t taped and uss
trim pol =4 R109, 10k ohms and adjust the
high Frequency playbipck response for "REPRD™.
The reading on the meter should be 0 WL,
H yiu are still wang the VTVYM, the reading will
he-10 dB. The test Treguency i@ 18 kHe.

Repeat the adjustment for “SYMNCY trim pot
=5 A111, 20k ahms &1 18 kM2 Tha reproduce
response  section iz now compiote Tor both
T

3) Input Calibration:

It stands to resson that you should mandior the
lewel of the signals which are goirg to be record-
od, befors actually making the recording |oeslf.
This monltoring signal cin be fed to the VU
meters anpd, at the same time 1o the output
terminals, The required procedyres are:

Connect the reforence level, or signal genstator
to ehanmel Loimput an the 32

The cormect Bvel E-10d8 (0.3 V).

The freguéerney o use s 400 He Farats | NEUT
krab snd QLITPLUT koob an the from pansl to
the 7" pogitian 11's 2 good |daa o mark it. Check
the OUTPUT SELECT. Make sure vou have tha
Lutton rarked [MPUT depresssed. T you oot a
reading, use frimy pot &6, RI156, 2k ohms,
INPLIT LEVEL, and adjisst tha meter to read
OV I you have & VYTV, connmest (L 1o the
autput terrminals, Gnd odjust the input [eval by
wsing trim pot 6. R158, ¥k ohms to oh=in the
corract -10dB (0.3 V) levol. Plugging and un-
plugging test equipment can be tedious. You can
save some time by deing g eefecernce gheck on
sour tmixar, |f wou koow thst vour consofe
meter resds D VU accurately (oheck it with the
VTV, Youl can sssign the reforohcn osclllator
signals 1o the 32 through the mixer connectionm
to the inputs, Assign, read, adjust mext track,
assign, read, adjust .. o oeed o pull plugs,

Record Callbratian
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Test Connection for Recoiding Chask

Mow you ceEn use the REPRO hesd ss & tout
irstrurmant to check and adjust the record
circujts. Alimost @l of the following stepe neolve
recording & tone on o tape fand resd ing the repm-
duce  owtput af tha recosder. YOLD WOR'T
ALTER THE AEPRODUCE CONTROLS. They
are ail set. You will make sl necessary adjust-
rmeEnths by trimming the record eisctronics.

This way, vour &=n be dufe Lhat (he rocordings

wau make, no matter what brand of tape you

uae (the brand of tape beoormes part of tha rest
tonesan itl, will reproduce properly an any 32,
Tha alignment tEps gan be put away. Before
storifng, tho tape should boe plaved all che way
from fronl to badk (rot fast wound), and storod
tails out, 20 it will fast lopger. Even it you decids
not to gitempt any maier maintenance yourgelf,
wo stromgly segges chee You purchasn g ahign-
maEnt tapd. An pccasional pigying will fall you
wien you need o cail the “doctor™. [t's goocl
Imsuranos to know the truth.

The recorcl adjustments bogin with the IMEOT
LEVEL trim of the 32. The INPUT LEVEL
comtrale the meter reading of the signal as it
arrives ot the elooironics (before v is recordad)

Nods must be sure you are sanding the right

amount of signzl in before you can adjust recond
lowald and noylelizstbon comnyraky,



4) About the Bias

A this point in the adjugment progedurg sl
stop for a timé and talk sbout a major section ol
the recorder eloctronics: the oscillator and its
related cirouitry. The asgillitol produces a very
high frequency sional that does two big jobs in
the 32. It supplies the: 160 kHz {ane hundred
fitty thausand cycles per sécond] frequency o
the bigy amplifier in the 32, There is & bias
amplifier on ewery card, ona far both tracks. Thi
Bigs amplifier proveded power For the erdss Heed
and bias gignal for the regord head, Erasure s
apsy to explain, so we'll tack le that subyject Tirst.
A for of power is used 1o remnowve all signal from
the tape just prior 1o s being recorded. Tha
erass Mead haz B rether |amoe gap and complately
cleans off any magnetic Geld on the tape by
brute foree. Mo mnew signal s recorded by this
head, The gap is muoh too darge to ke effactne
as g racord ing device,

From the sams amplitier, curcant 12 added ln_:ha
record hasd ginoult lesd. This high frequeney
dlgnal overcomes magnetic inkftia 0 tape, and
-gets everything moving. | thors ware no “startar
gurrant”™ 10 help the record signal, we would see
this kind of trouble ona seope.

/\ o THOEET miah -)f_\\ Pamaymes
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The beginning snd ehding point: of tho wovs
would be distorred by the reluctance of the ron
bits to change thelr rmasgnetic state Trom one
palgrity 1o the other. Crosming thar zero lina

takes extres energy, The bues pgnal provides o
Wi put I this:

f’\ IWIWW' ﬂ\j

T N ol dadods et H | omicE il

wwiaer s fhis

Wherd did the 150 kMz go? It disappears Trom
the output becsuse the head gap s oo large o
play it back, The individuasl changes of magnstic
sneray on tHe tepe ars smaller than the gap siee
w0 8 plue 2nd minos weedrare bBoth within the gap
at the sarme time, They cancel aut. Marvelous!
On with the probilem of alignment,
Weall maybe not s marvitiows Because af thae
faot thatl there ik ane gmpliflier dojing 2 separata
jobs, The sdjustments we make on one circdit
will affect the other. In fact, the erase currant
fixed, but thoroarn 2 interfacing circuits and §ife
can gat pretty tricky right here. The 2 adjustables
arg' (i sequenoe)
1. The kias current (for the récord head| trim
capacitar G134 100P max. BIAS LEVEL.
2 The hias traps, Since there 5 & ot of power
involvisd hete, you have 2 problama

HI ik
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Wie™wa givie wou the Dad nows [thesy intaract),
Mow we'll give you the good pews. Unlass you
adjunt the oraas current or tho blas currgnt by o
very  large amodnt, wod won't nasdl e check
thess clregits more Than onge avery six months
or #, The traps ssfdom nesd edjustment unlass
somiething & wiora wilth the maser osolllator,
The "trape'™ ard expected to fung out the
150 kH7r frequency that the bias caoillacor is
producing, and the renos of edjustment that
they hove js not very goeod at filtering a much
different fraqueney, I the mastar blas dseillator
dritra, s must be readjusted to progece 150 kHz:
Simoo this bias oscillator master alrcult adjust.
mont regquiras somethlng expengive (very) called
d frequenoy oounter, it's wizse o assume T
a tealer problem. Cart it i for this Kind of
carpwico. There are also bips traps in the reproduce
cirml it o kesp eny stray |seks oot of tham as
wea]l, bBut ehoy-are not ok tauchy. os (e record-
relgted circuit traps, and won't affeot the load
ar the bins amplifier, They are tricky 1o sdjust;,
bBur very stoble. In seguencs, you odjust them [if
nec2ssary) ot the very and af the sntirg abigerment
procediecd 9o well mention them sgoin:

5) Bins Level Adjust:

Thes-adjustmient m made whiie yvou are reconding
a tone on the rype af =pe you'll be uning Tor
the wasian, |t will be different for such hrand of
tspe. Set up the skmal generstor (pscillatarf, The
frequancy s 7 kHz, -10dB (L3 YY), Deprass
INPLT SELECT 1o LINE, afd set botl) FLUNG-
TION buttone to ON, then sat IMPUT and
QUTPUT kncbs ta the 7" positron. The tevet
should ba OVLU an the moters of the 32 an
IMNPUT. Start the machine gl the tape spead
T-1/2 s, rocord . fhe dgeas, aod  switeh o
AEPRO on the DUTPUT SELECT.

Begin the adjustmant by making sum fom
capacitor 48 C134 100P max, BIAS LEVEL isin
the fully. COW position (off. no hiss et all). Mow,
A% Yyou rotate ther ooim pot =8 CW, the YU meter
will rise 1o somd pedk reading. CONMTINUE THE
CLOCKWISE ROTATION SLOWLY until the
readimg on the meEter drojpe beck 4 — 8 odf Trom
the peak.

[f, at paeak the meter goes off soole, adjust the
IMPUT level contrals te Keep the resding on scale.
What s Important here i3 not thye zero, 11 s tha
reduction of the pesk by 4 — B dB. If you huv
moved tha input e pot o the front pansl of
tha 32w koep your reading ob scals, the next
atjustment wilf correct your input reterenoe.
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It there is insuificient CW rotation of #8 1o
achievs & peak, dedler servios of the biay am-
plifiec/oscillator gyntem will be required, Many
verltagaed i thiealrei it must be gdjestac] acourately

‘and thig type of problem s not considierad o be

“Daily Maintonanse™. Being it in.

When doing blas adjustment, both channsls
sheiald Be recording & once, den though yodl
mre sdjusting only ane ar a time.

With the osclllazar running at 400 Hz, switch
back to INPLFT. Set INPUT and QUTPUT knabz
on the From pano @0 the 77 position and
adjust rim pot =&, RT1E86 INFUT LEVEL for
AL i bt i o meters.

a4



6] Bias Trap Adjust::

Mowe 11 the fime 1o do the bias trao in the rechrd
cirawit: with mo input signal, adjust test pomt
TP1 located on the P Board Positive side of
the YTWM is connected to the test paint,
negathee shide to grogndg, Tune inducior L1056 for
il e

S M
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7} Record Level Adjust:

We gihve these adlustments just to be sccurate
and thorough, and ramind you again that they
are seldom peeded. Unless you have made some
rimaliy  drastic change in your  recocder, youl
should oot worry about this adfusitrnernt for:st
least B months.

Again, to be thorough, at thizs point it would be
wise to check erase and bias sgain befora pro-
ceading, Once yol start 6 major awerhaul |1 might
b mecessary o go through these 3 steps — erase,
tMas and record level ad|ustments — 3 or 4 times
before firglly moving on o the record egus|izs:
tion™ and then, once more from arase throogh to
the gnd  Deseribing the way is probably giving
the manufacturing setup, or head replacermaont
safuenoe whan all valuer of the record cirouln

mikst be -requalified, |f noize is heacd, signais

N o A
0 LR

LRl
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ffon’t erase compielely gvan aiter ad|usimant ar

there is not #rough retation of the bias Wim por
lstt to get a-"drop’in bias, the wholeadjustment

should be consdered, but only under these

urlisal Sircums @ nces,

However, we do recommaEng that you select a

biraind af high quality @Epe oref stick (o it Charg-

Ing biss every doy Tor diffarermt tapes will makes

the recorder craniky and a fitrle harder to adjust,

Constant messing with 1he contraly s dreise
It 1s.a much better idea to do as little as possible

ond = the recorder “settle In'" 10 one kind of tape

e are now ready. tooadjost the recard circilitery,

We first chedk the low frequency input leval at

400 Hz to get & referende. Tho steps are as

f ol lpaws:

1. Adjust oscillator 1o 400 He,

2. Seleat "LINE" on INPUT SELECT Buttons,

2. Sat INPUT and OUTPUT knobs an the front
pansl to tha "7 position,

 Salect YINPUT® on OUTPUT SELECT
Bartons.

.58t both FUNCTION puttons 1o ON,

coend in 0316V, set "D VU on the 32 meter.

. Rocord the tone at 156 ips:

CSwitoh to YREPPD, read the 32 meter,

Wih trimopot 28 R176, 20k obms (REC
LEVEL], adjust to ') VL. _

With only o fow adjustmenis remaining in tha

complete procedure, let's review alk you have

done up to this point. Step by step, you have:

1. Cleansd arnd degaussed the tape path.
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2. Adjusted the head azimuth of bath hesds 1o
807 by checking ond adjusting progressively
higher and higher frequencies.

3. Checked the 32 meters sgsinst & pracision
meter ancd s 0.316 W, ourpun as 0wt
repriuce,

A, Adjusted reproduce - from  both  playhead
pasitions to be "0 VU™ 51 400D He using the
iEsl lapes o on dbislute referenses of mognetic
fewed,

5. Applled o reference lovel to the input of the
32 and adjusted the "0 VU™ point to be
0316 W, both i che clreult and an the metar.

. Ber biag |evel for the tape of choice,
it you hawe the squiprment, make suwe no Gias
iz goimg o tha record oinplitisrs.

H, 1 wiou have tho equipmont, s8t (efter Bigs)
record 0 VU and read It off reproduce. You
naw knoww that the rape you are making has
Lhar samar level of magnetio o= rseorded on it
a3 the reference alianment tape. but only at
A1 Hz, the basic adjustment trequency

-~ &)

8) The Peale Ad]ust Cirou|t

The chake coil bn tiie crelit anly has 5 yory
small range, 1 dB st tope spoed 15 |lpa. 1t ko for
final high end aciustmeant. The frecuency o
srd In fs 20 kHe, reeordl the tobe at 0 VU™,
gwilch to REPRO and read [he resull. Adjust
nhaks coil 10 L1032 0 read "G VL™ 0 reoro-
duce.
Both of the moord oguoalization circults have
ratbwir B o=mall ronge of adléstment. The high
frequency oadjest is 3 dB; the pesk sdjust s 1 dH.
| yosw can't sem 1o got @ goor' teading because
wisd rurn odl of adjustmeant FEnge, check thess
& poInts,
aTha "record-adjust® [polnt 558 in this roviow),
Re-do, send o WL at 400 Hz. Hecord the
teine and resd reproduce. 10 it is dew, It will be
imposstxe 1o gov 1B kHz or 20 kHz up w
“DVU". Resst and try sgaine St ne good?
Rehdck the nas. 1T the Biss carfent §s o0
high, the high frequenny sensitivity s reduced
i relation m the 400 He paint Chock @ out.

Taps Hpoed 15 py 00 pmysg|
=T 1Ll | | i
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T2 ips tape speed sdiustments still remain o
be checked and adjusted, The procedures for
ndjustment wre the same os the 15 [ps ad]ist-
ments, but the test tape hes 1o be changed. Send:
i & 18 kHz freguerncy and record the tone at
"OWLLT I yau get a low reading, sdjuet the #10
choke ooll, L104 to resd “=3 VU,™ or higher as
MECEEsary.
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@l thin fails 1o produce s reading that [ves
within the toterances for frequency résponse on
this graph, i1 is time 1o replace the heads. If
miare  equalizaton  were added o the record
circuit o owercome wear, the boosl necded
welld be large enaugh to make the signal-to-no ke
ratio specification impossible to achisve.

Let's assume overything is OK so far. You have
sent in and read back good numbers for 15 ips,

eyarything in spacat both fraquencies. Mow, as a

chechk, recard overyihing you have an your tong

gEreratar (F it & weriobie be ressonoble; say

O frequengies) 40 Hz, 100 Hz, 400 Hz, 1 kHz,
4 kHz, 10 kHz, 18 kHz, 30 kHz — compare with
the graph above.:

Fine tuning the bias against the frequency trim
pods will allow you o gor s litthe closer. oo
parfectly flat. [t's time consuming but woarth-
wellle Suit yourset, )
With the bottom pane! closed yau can now check
the signal o nolse of the whole system. You se:
thie big test meter and a noise filter. Rocord with
ne (rpwt slamal end read thae result. The reading
ghould be =E0 dBE or botter [un-wesghted],

4G



That's 1. The whole proceduss for pn elecrronic
woverfaul of the 32, Machanical sdjustmerns saeh

88 brake and hbldback torgue, reel height adjust:

arirt o ane flutter ressuraments must be
done Frst, bul they afe muojor dervice gnd shoubd
not be necessary “out of the box™. The transpart
lagic control and switching syrem are describad
in e mantenance  section, Bur oigital 1.
theory is very complex arsl the necessary test
equipment far repainl eosts morg than this
recordir. The maifténancs seatign is not written
@ g guide to the baginper, so ba advided, it may
not help your underszanding of the 32, It is
useful pnly to the experignosd  maintenanee
technician,
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I sabyiowsthat this antiro procedara 15 not some-
thing that can be completed gulekiy, You dan’t
berjin o “rreafort ten mirkstes before the musicians
arrivie. 11 58 not Hkely 1o be necessary every day,
but what s reasanable? Mast dqood engineert

make several quick tests. Hf nothing 6 amiss,

they starl sciting up the rest of the session with

canfidenca. |f thers 8 a problem, thoy go

further, Hars iy owehart thay des,

1. Clesn gnd dogauss. Obviows Tirt step.

2. &fter the recorder has besen an for 10 minutos
gnd is pipely warmed up, thivy check the
reproduce respanas  with the test tepe. A
fittin trimm? O, ro problem,

3. They then sot up thae signal generetor and
recorel. sevaral frequencies, say 100 Hz, 4,
108, Looks good? Than we can bagin.

A, A very fussy engineer will take a look at the
biss adjust o make sure-everylhing B DK
tiere as well, before he looks a1 the record
EfL

These-severil guick ehecks will msually uncoder
ary: Sermows  rodble. and the nles 15 Lo work
backwards up the chain of nl.:ljuitrnaﬂt'ﬁ iF mirmy
thing shows an errgr, "Roproduce™ is the first
slop In o major everbisul, snd Renord EQOE rhe
laat: If ewerything works I:'JI{ yril can sssurme all
Is well |F you ger sormetfing [Unny s a resding,
your will hawe to track It dowh, but these
tests will usually phve you some idea of where
the probiem lies, Work buckwandd through the
racorder  (that’s forward  theough he: adjusi-
wmnis, by [he way, they run from back to fromt
In the procedure, don't get confused] untll you
wncover the pmblem You abways cloun and
degauss, and you should siways cheack the
regroduce response with the test tape. Agsin,
reproduces, Bias, record cheok, mo groblerms, 0K,
g0, and good luck with your tapes.

‘Speaking of tapy, the 32 has besn cusigmed o

use 1.5 mil tape tha e of 1 mil tapeia nat res
commended, we utrongly suggest ot you By
guckd quality tape and stick 10 ane kid, Whin
box tape i cheap for a resson. [t doesn's per-
form as sl as the “goodd staf™, amd il b
hard o thne up o, and may eveEn darmesge- WL
recorder, Excessive shedding of oxide, unoven
alitting and other defects 100 NUMSrous T MR-
tion will make sl your efforts go for very littie,
Tape |3 mpartant, wuge the best,



GENERAL ADVICE ON MAINTENANCE

Cion't atlempl o sfjust o stone _I;H::lfld maching,
Tuer it or e et g wiarer Lge Tor 300 mirwtes,

Hon't adjuwst the “traps™ with & metal scrow
driver o1 tool. The metal tio will:affect the value
af the part and ewall give falee meadibgs Use a
plastic TV od|ustment tocl, orf cut a stmip of
rigict plastic tof size. (Credit eards will wock, if
yol Bave an old one you dan’l nesd, )

Suspect any lErge change in sdjustmoent Lhat Rag-
s Al at ance

Sregp 3o think, 07 ywou tern &8 pot and gel o
change o reading, ave you odjasted the wromg
contrdl?

Always turn the machine “oif'" when nstalling
the cxtondor card

Remoye the: alipnment taps from The h=ada
when switohing power “on’ or "all.” A switeh-
lrrg trarnslent on a3 boedly adjustod recorder don
“owint” on The - tape.

Tape apd plectronic “hiss™ should be amoath
~sourding. |f, when recording, you detect pop-
pirg, Or sputiecing nobses, degauss the hwads. (f
thiz doesn™t-change ‘the saund, pian on & recond
s trap acjustment

(¥ tho oscilloycope piclure s not gtabla when
vrgimgy the dligrment tope 1the troce oprin and
phuts like & mouth) suspest the foldbaok torus
adjustrmen . Whan mecording and  plaseing 1est
tones, sespact the oo slitting HE owell &8 the
moter adjests 1T the eferonce tape domsp’t do
this. but the recording toge does, 11's dolfinitely
not the recordor, 11 = the tapa that 5 ar fauly

A the end of 4 sessian, take the nime to siow
wind [play) thy roll off tho mieachine and gtore it
“lalsoout ' This 4 1he besr sy,

Dan't plan on recomding over sspllee. Any stzady
tone such ps singing, or vialng that you allsmpt
lo print ever 2 cul v tho tapo may show a drop:
aut, ar mermeritary intEmeation. Even ihe st
spllee ifn the world i thickedr then normal, The
spliging tape adds yubie o lol aqd makes tha
tape “hump”™ when it goess by thd head. This iz
especially impaoartant If youa are using OBX. The
drapaut will be made much more noticesbile by
the aotion of tha DEX, _ _

It is & uoond o Lo @l yaur master tapee by
windlng s blank teps on botl ends; and sdd-
inag teadnr TAPpe:

Pt u test tope 11 KMzl on each tapo for reference
level chacks. Then it's pasier 10 =1 up machings
and mixers when recording sezsions goeyr oan dif.
ferent dates or dif ferant enachings

Kewp o TRAGK SHEET. Write down syhat hap-
pened during the session and what went on Lo
the tape: You mght list sueh thongs as mie place
muenl; complete/ineamplete takes; brand of tape
LEed | speeas; nojse reduction; commeants | for ex-
ammple s @ producer might have liked a particulae
Lass ‘pirt mors than ollwers 50 You can save it
ancl uge it during overdibbima sod moe-dosm|,

Have the tools of e trede handy — jeader tape,
razol Blodes, aplicmy tape, moasking tape, grease
PENCHs 8,

There's ghothae ol saying srownd studia eorelos:
I 1t's not |labeled, s (1. So t's a viry good des
ta label all tope hoxes and reale And pock a track

shee in evary box

Wihicn you're mot warkingan & tape, its safest o

SR T it bees ) don 't el 01 oy th roash o

whivie bn becident could wips oul wesks ot work,
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