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T-Avudio
Time Code

The HAGRA T-Audio was built by the same enginesering
team that created swch products as NAGRA Il HAGRA SN,
NAGRA 4.2 and AMPEX-MAGRA VPR-5, some of which
bhecame Industry standards,

The T-Audio tape ransport is derived from the NAGHA
T, & compact twin capstan instrurmentation recorder,
dasigned for field applications,

In addition 1o s remarkable specifications, [te size,
weight and low power consumption make it especially
suilable for moblle applications.

Tha centre track timecode version is Pilotion compati-
ble and may be equipped wilh an inlernal chasing
synchranizer of cutatanding parformance.

Optlonal RS-232 and RE5-422 serial remole ports permit
the intagration of the MAGRA T-Audio-TC In any compu:
{ar assisted post production systam.

The keyboard is detachable and a second one may ba
connectad o the machine, using an axtension cakle up
to 50 rm (150 f) long.

Lp to four combinalions of tape speed, recording stan:
dard and tape lype are directly accessible by simple
keyatroka.

One of the MAGRA highlights is easy access far maintal-
nance; the high precigian lape transport hinges upwands
for sarvicing and functions In this position.

The detachable front cover allows direct access (o all
elactronics that ana logically grouped on the flve slide-in
cirguit boards,

The mosi important adjustments are made with potan:
tiometers locatad on the edge of these cirguils so hat
ihe wse of extender boards is reduced Lo @ minimum.
The controd logics and the tape transport are designed
in such a way that no erroneous kayboard manipulaticn,
of power fallura, will avwer causs damage (o your pre-
cious fapa,

Audio electronics

The exceptionally high avdio specificalions are mainly
due to & sophisticated phase compensation system as
well as 1o the use of wide band pradisioriion recording
amgHlifiers,

This technigua was already applied to previcus NAGRA
recarders but was further devaloped for implemeantation
in the NAGHA T-Audio elecironics,

It consists in the introduction into the record signal of
disioion which is the exact opposite of thal of the
lapa.

Th?: allows highar recording levels without excessive dis-
tartion or offers much lower distortion when recording
af slandard levals,

The section of the record amplifler that genarates poe
distortion is implantad on a small plug-in clrcuwlt.

Up i four of these circuils, callbrated for different
fapas, may be installed on an awdio board and are selec-
lable by almple keystroke.

Versions witheu! predistortion are available for applica:
tions where calibration must be as easy as possible.

Tape transport

The unique design of the NAGRA T-AUDIO tape trans-
port guarantees gentle tape handling aven when abrupt
speed variations and shuttle motions ocouwr dua o
synchranizing operalicons,

Both rael motors are controlled by their own (ne-contact)
tape tension rollers, thus assuring congtant tapa tan:
slon during accelerations and decelerations.



The mixed use of large and small reels does not inber
fare with the sale cperation of the& maching,

Thanks to rugged real adaptors the T-AUDID quickly
adapts to any reel standard, sizes up to 11.8" (30 cm),

High pracisicn rotating tape guides ane located as close
::lpﬂﬂlhll} o the huks 19 asswre the safe use of panca:

Mechanical amarg brakes bring tha reals gently 1o a
stop when & power fallure ocours during fast winding.
The usa of two alectronically stabilized capstan molars
reduces wow & flulter and modulation noise congide
rably and isclates the inter capstan area completely
from the reels. Bad splices slicking on the supply real
will not cause a glilch in the tape speed of tape in the
head zone,

The laft hand cepstan |a servo controlled by a tape ten-
gion sensor placed betwaan the heads.

Manual servo control over the right hand capstan provi-
des smoath JOG-oparation.

Splicing

Standard functions such as free spool edit or single
hand cue with one real molor activaled are provided for
splicing.

Bul, in addition, the SERVO function provides accurate
JOG control over the lape by means of a rotary contral,

Dnca the splicing point Is positloned on the playback
head, the tape will be automatically advanced to the
dackmounted sclasors by the CUT funclion,

The use of grease pancils is thus eliminated and the
dack and heads ramain clean,

A splicing path is provided on the head bridge eover 10
gplice lape sections logethar.

Tape counter

A high resolution elecironic tape counter is provided
with ils oplical sensor bullt inside one of the rotating
lape guides.

The mechanical design of this reller ensures minimial
tape slippage.

It featuras a «GO TO ZEARO function wiih an agcuracy
better than 0,1% with 50 micron backcoated tape.

The output of the counter encoder is also used by the
timgsada circuitry for dropout compensation and tape
trangport control through timecode interrupticns.



Timecode synchronizer

The timecods synchronizes s remarkably rapid thanks
to the T-audic low inertia tape trangport and due 1o the
fact that the synchronizer is not a separate control
davice bul integraled in the control logios of the
machina.

The connection 1o a mastar transport |5 vary simple; tha
T-Audio-TC only requires a timecode feed,

It will fallow synchrenacusly from % nominel spaed to
2% nominal sped, i will park swith one frame accuracy
when the master stops and || will chase with shultle
speeds up to B0x nominal spaed.

Al nominal speed, both fonward and reverse, the T-Audic-TC
will LOCHK itsalf o its master with an accuracy of + 25
microseconds,

Manual phase tuning 8 provided for audic-awdio
synchronization,

Pogltive or negative OFFSETs of any value up to 24
howrs iminus @ne framap may B introduced.

The OFFSET can be trimmed in steps of only one time-
coda bill (Yes th of a frama) by means of a rotary cantrol.
This can algo be done with the tape In molion, and when
LOCKED at nominal apeed to tha master transport.
The INGREMENTAL function automatically calculates
the actual numarical OFFSET batween masier and off-
tape timecode whan activated, and continues (o do 50
when & timecode discontinuity occurs In elther track
whan tha T-Audio is al nominal spead and in LOCGKED
glala.

This lfeature makes it possible te roll back from a given
soane Info the preceding one, and o roll forward to the
selacted scens again with immediate synchronization at
the wery flrat frame,

Also audia laybacks of extended length (split-adits) ara
poasible thanks io this lunction.

An intagralion time can ba Introduced Into the synchro-
nizer to prevent wow & flutter of the master transport to
be copled by tha T-Auwdio.

This integration time may be tampararily increased
to rian withoyut apdible speed variations across larger
dropouts in elther master or slave timeccde track,

Electronic editing

The three channels of the T-Audio TG are completely
independent, they can be selected Individually between
recording and playback by means of a transparant
slatus matriv on the keyboard,

Switching betwean PLAY and RECORD with the tapa
transport al nominal Spesd will result in an undetectakble
crossiade which |s the result of accurate timing of the
erasa, blas and record amplifiers,

I is aqually possible 1o stan audio recording when the
tape transport |5 in aynchronizer mode, LOGKED 1o a
master, provided the fape belng used was “pre-striped”
with & timecode track.

Two of the five mamaories ang réserded for the auloma.
tion of such an operation.

CUE-1 and CUE-2 may ba loaded wilh adit anlry and adil
axli poinis.

When the maching reaches CUE-1 in LOCKED state with
all channels selected to SAFE in the stalus matrix, a
rehearsal af the edit will be parformed by switching tha
manitaring cutput fram AEPRO ta INFPUT (EE).

With ane or both audlo channeals selected to READY, the
edit will be executed,

The synchronizer is automatically phased on the appro-
priate audio head during these cperations,

Genarally, the T-Audio aditor functions ara wery similar
ko the edilors as inoorparaled in prolessional video lapa
recardars.

This feature does noi only allow elecironio editing of
audio to video, but also pure audlo editing s possibla
batwean twa (or mora) T-Audio recardans.,

PLAY ¢ > RECORD ¢ » PLAY

| , CUE1 CUE 2 _

¥

Post production systems

The T-Audie-TC can communicate through the AS-232
and RS-422 sarlal remaote ports with any computer based
controller deviga, this permits s integration in a compa:
far asslstad poat production system.

Video aditing can be performed with a NAGRA T-Audio
editing sound In parallel to the video edit recorders in
arder 16 maintain high sound lity or to increase the
number of available audio lra;-.

The studic refarence iELAEHELJHEIﬂ may alao be
applied 1o the T-Awdio tape transport and internal time-
code geanarator.

& confrollar has direct access ta all functions and sta-
fus answerbacks through the serlal remote port,

Thee BS-232 port is lypically suitable for special applica-
tions where confrol through a perscnal computer is
raquined.

The RS-422 port is bacoming standard for audiovisual
applications.

The controller and the T-Audio must of course “speak
ihe same l[anguage” when using a serlal communication
bus.

The SMPTE has a universal protocol in preparation with
a spacial dialect for audio tape recorders.

Lintil this standard is sel, solware s available which is
spacially adapted to the adit controller af the custo-
mers" choice.

Thasa protocols are devaloped in such a way thai the
TrAudio reacts just ke a video lape reconder,

This allows the use of standard VTR-interface software
in the adit coniraller with only miner modifications,

A speclal software permits the use of & T-Audie-TC In a
small scale vidad adit aguipment with an edit controller
that ¢an handle only three VTRS.

Tha T-Audio will then “listen' to the R5-422 bus batweaan
the edit controller and the video recorder and copy all
commands.

The edit confroller will not even be aware of its pre-
Sanca,

Ordaring information

The NAGRAT T-Audio is available in differant versions
and with several combinationa of aptions and accasso-
ries. Some of the features describad in this leatlel are
optianal. Configuration may be subjact 1o modification,
Please conaull our currant pricelist. Or contact your nea-
rast NAGRA dealer or phong or wrile dirgclly lo
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