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1. Unpacking and Insta .ation-
'l .1 Unpacking
1.2 A.C_ Itlains
1.3 Connecting the equipment
1.4 Audio
,l .5 Earthing

2. Tape Loadi ng and Un Loadi ng.

3- Description of lrlachine controIs.
3. 'l Tr.ansport controts.
3.2 Remot e controL Unit.
3.3 AIignment paneI

4. Audi o At.ignment

4.1 0ver vi ew.
4-Z Line LeveI adjustment.
4.3 Reptay/Sync adjustment.
4-4 Adj us tment method_
4.5 Bias/Erase adjustments.
4.6 Record adjustments.

5. ExternaI Interfaces.
5.1 Noise Reduc t i on Contro[.
5.2 Synchroniser.
5.3 Ready ControI Interface
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1.1 The detivery carton ofshoutd contain:

'l

'l

1

'l

1

1

1

1

1

you r Soundcnaft Saturn Recorder

Recorder

Power cabIe

Ree I of tape

E mp t y r e e I

Too I Set

"Tota I Remote', unit
Remote cabte

Remote meter cabte

Servi ce and operation manua I

The A. C.
3-core cabte

mains suppIy is
cotour c oded as

connected to the recorder
fottor.rs: vl a

A suitable
attached to
240 vott
oper at j on.

BR Ot.,N - LIVE

BL UE - NEUTRAL

GREEN/YELLOt.l - EARTH

connector for the countrythe cabte and f itted with a inopenation or a 10A fuse for

of use shouLd be
fuse for 200

100 - 120 vott

CHECK THE OR IE NIA TI ON OF THE
POt,,E R SUPPLY FRONT PANE L.

This is Iocated behind aof the unit.

INPUT VOLTAGE SELECTOR ON THE

cover ptate at the r-ight hand side

Suppty front paneI
power after checking

The mains switch is tocated on the power
at the right hand end. 0nIy tunn on thethe fus es and vottage serecror.
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lhu remote contnoL unit connectsone of the stots in the ,,auxitt;".y . 
".1,,fecorder. The correct socket is -marked

.ul9itr identjf ied by the Iarge t*.rin"Lmuttiuay connector _ 
. Attach "th;- g.;r"acabte to this termina I and to the , Jp"de,remote unit itseIf _

meter ing modute is separatetya 37 way cabLe to the ,,auxii
this cabte is connecred to the

c) If the recorder is f itted with a meter overbf idge,n emove the unia., 
I. ?l the mount i ng gtruts by undoing the fourboLts. The unit is then re_asslmbted the correct-ruy rp Oythe same four bo.[ts. Connect the 

-ma 
Ie f Lying Iead io thesocket marked " toca I meters; ;";'the fema t e f Iyi ng I ead tothe socket marked ,,meter LE_s,,.

d) If the necorder is fitted b, jth any other modutes in the"auxiLtiary rack".then ."f".-io-the appropr.iate section ofthe nanua I for connection detai Ls_

b) The remote
the machine via
maKe sure that
" Remote meters',.

NEVER ATTII1PT
TO REI1OVE

IHESE SCREI{S

to the recorder viaat the rean of therremote, and is
f itted next to thewire of the remote

terminaI on the

connected to
Iiary rack,,.
soc ket marked

NEVER ATTEI',IPT
TO REMOVE
IHESE SCRTIIS

*- CRADLI

CRAD-E
FIXING
SCMl.iS

IlEIER
UNIT _'=

REIlOTE
uNIi -----c>

REI1OTE

STAND
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Al.t audio jns and outs are3-pin XLR and Etco muticore
The connections are the samebatancing opt ion fi tteo.

avaiIabte on the rear
connectors are provi

!,ith on without the

pane t. Both
ded.

transformer

PIN

PIN

PIN

- 0v

- Line out (coLd)

The connect i ons
opposjte. for the Audio

(hot)

muIticore system afe shown

3 - Line out

Earthino

A series of tinks ar.e f itted to the recoroer toyou to setect whether the XLR pin 1rs are connec ted to0v. or to chassis earth. Thes " ".e fa.lory set to audiIou can access these Links by removing the foufhoLding the rear paneI ctosed and ,ringing open thedoor . The Ljnks are IocateJ 
"" tf,"-i""iector mountingf itted to the rean door itseLf . Each iink affects tworracks.

a [ [ ow
audi o

o 0v -
scfe!rs

rear
PCBrs
audi o

A switch is atso provided on the power suppty frontpane [ (beh i nd a cover pr-ate) which c o n n e c t s / d i s c o n n e c t s theSaturn I s majn ,,star point,, to ctrissi, g.ouno.

The chassis js aL!rays connected to the mainsthe pot.ler cabte. ear th via



2.'l Lacing the machine.

Make sur e rhen handr.ing the tape away from the recorder that'L0AD ' mode is setected. This is indi cated by the S T0p switchand the L0AD sHitch being i l-tuminated_

Note that the Saturn is not abte to distinguish thedi fference between spgot hubs. If you are using a 14,, reeL oftape, you must use a .l 4,' empty as we,., so tf,"i -ti" 
tlnsionconrrot system stays in batance

Locate the spoo ts on the reel- hubspro?9rty seated by rot at i ng the hub capsuntjl the spoots drop into place. Lock-]nthe hub caps in a c Loc kwj se direction.

Iape-tsedlls_a!d_U!!e?qits

. Lace the tape. A
snown oppos i t e.

Pressing t STOp, or t

to the tape.

Untoading the tape.

To r emove tape
canceI tape tension.

and ensur e they are
c ou n t e r - c I o c kw i s epIace by tightening

di agnam of the correct tape path

L0AD' keys wi . now appty tension

TENSI0N ERROR' message wi |,I *'tr. If the message is
epeat the procedur e. If the[[ not been cleared consult

b)

d)

e)

c)

a-(

a)

b)

7t you are Ioading a tape which nas been stored rtaiIout', and the Last reeI ras spool.ed ofi rtaiI in' if,"" ,Jr".f:9ping of the tape will occur wh en tens i on is 
"ppt 

i"J. rit.witL stop r.rhen the tens ion _controt ay, t ", has aqui red enoughinformat ion to update jtseLf

If the message TTENSI0N ERROR' gppears jn the aIignmentpane L di sptay t hen pulL the t ape, at ili.ry const ant speeo,through the correct tape path enough to provide at teast fiveturns of the motjon sense rotter. This gir", ilr"
l:::?::"."rsor sufficient information-io appLy correct tape

After a short detay the r

cLear and be repLaced by '** Readynot r emoved at the f inst attemot rTTENSI0N ERR0R' nessage has sti
qua tif ied service personne[.

from the necorder, press t L0AD t to

To unIock the retainers, rotate them in a counter _
cLockwj se direction untiL the spooIs can be Lifted off tner ec on der -



Th i s
and keys:-

?1

mor e than
To access

(a) DoubL

together.

3.2 Remote

3.2.1
3.?.2
3.2.3
3.2.4

3-2_6

1< 1

77)

3.3 -4
?? q

<?A
777

3.3 A l- i gnnent panet:

Qessqip!isl_el_Uqshi!e-cen!!a!s:

sect ion expIains the functions of the machiners controts

Loca I keys:

3.1 -1 Transpor t functjons.
3-1-Z Seven segment d.i spl.ay

ControI Unit:

Monitoring controls - moni t or swjtching and muting
Sa f e / r ea dy / n e c ord con r r o L

Tape positjon and Iocator d.ispl.ays
A ut o I o c a t o r .
Programmeabte funct.i on keys.
VarispooI and Varispeed.

Housekeeping di spLay
Tes t osci LLator controt-s.
Tape speed, EQ and tape type controIsAlignment and bi as controIs.
Funct i on key edi t ing.
lllode contro L

UnLocking the keyboaro.

Fof ease of use certain key sequences areone section. Some of the keys h ave mon e thanthese functions speciaI key act ions are reoui

considered in
one funct ion.
red : -

e key r out i nes ( KE y1+6E y2;
Sorne mach j ne features require two keys to be heLd down

(b) Repeated press f out.i nes (KE y/ /KE y)
some keys, when pressed twice within about harf a second/wi.tt. activate a rrepeated pressr function. Featur es .i ni t iated by a'doub I e pr ess, wiLL be shown by (ff y/ /KEy) -

(c) Shifted key routines ^(KEy).... (Atignment panet. onty)
. Pfessing the a Iignment pane L SHI FT key turns ihe SHIFT LEDon and off- when the sHIFT LED is on ar. other t"yr t"u"-a seconofunction. A shifted key funct ion wiLL be denot ed as -(KEy).



3.1-1 ftanqper!_ss!!cq!_ic!s!.tq!9.

Activates fast newind. llachine wi l-1. go intothe end of tape. _Cont inuous Ly hotding thetape to run off at fu|. wind speed. piessiafter the mach jne has stoppuJ-nu". the endthe tape to run off at low speed.0perationaI in a|. modes 
"r."ft 

,Loadl
l-imjted to 300 ips (or us u. "uiected speedVarispoo[).

REt{IND to S TOp mode is indicated
REfJIND key,

ST0P lthen ctose to
key wilt cause theng- the spooI key
ot tape wi[[ cause

and rDumpr. Speed
up to 400 ips, see

by t he itLumination of the

Repeating the << S
Ho|rever when near
down to 50 ips and
REt.,IND 0FF mode is

Act ivates fas t forwand
0therwise as SpOOL LE FTFAST F0R|.lARD to STOpthe FAS T F0RhIARD key.

LE FT)
P00L LE FT key actjvates fast rewind asing the end of the tape the mach in" ,iLwind off, instead of stoppi ng _indi cated by a f tashing hiwrilo t"y.

above.
I sIow

and stops near the end
aoove.

mode is indi cated by the

of the tape-

i Ltumination of

tl

Activates fast f or!rard windthe same as repeated S p00L
FAS T
key.

STOP
Tape br ought to restIf previously inthe machine to take
the sToP key agaisIack t ape Ieft and
tension.
5T0P mode is indicat

F0Rt.lARD 0FF mode is

and winds off at 50 ips. 0therHise
LE FT above.
indicated by a I Lashing FAS T FORUARD

PLA Y

The pinch roIter is not engaged untiL the tape is atconrect speed.
The PLA Y key wi [|- canceI REC0R0 modeIf the machine is in EDIT mode then DUMp EDIT is entered.

rne

and hetd under tension.
L0AD mode, pressing the S TOp key w.i [[ causern a smat-L amount of stack tape. pressingn witL put|. more tape in untii there-i. nothe machine wil,L hotd the tape- unOe.

ed by the itlumjnation of the S TOp k ey.



RECORD
When the machine is in EDIT
act i vates a spot enase function.
oown, any tracks seLected to I

energised.

mod e (see betow)
As tong as the

r eady I wj [[ have

the record key
key is heLd

the erase head

(O+>) (PLAY+RECORD)
Put s those channeIs sel.ected to
mode is entened. The Iamp w
engaged.
REC0RD mode is indi cated by the
the PLA Y and REC0RD keys.
When not in REC0RD mode, rapid
indicates that tracks h ave been

LOAD
Bistabte action key:-

'readyr into record. RECORDiU. f Lash untiI pinch rotler is
cont i nuous i Lturnination of both

ftashing of the record Iamp
seLected to rreadyl

the
rape.

putse
the s
STOP

STOP

1) t..lhen tape has tension on it, press.i ng L0AD key u.i l.L put
mach ine into LOAD mode and remove atI tension from ihe
2) llhen the machine js in LOAD mode, pressing thethe motors - If the machjne succeeds in winding .i 

nIack tape, it wil. l. hol,d the tape under tension and
mode -
LOAD mode is indi cated by the i L Lumi nat ionand L0AD sr.,itches.

key wi L L

q!! of
go into

E DIT

a) EDIT mode is the same as STOp
defeated and extra tension is appLi
AL I tracks ane made ,'Saf e'. on entry

E DIT mode is i ndj cated by the
and a f Iash i ng S TOp key.

E DIT mode 'inchjng' is possibI
and rjght keys on the remote_ Thesein either directjon at speeds of up

mode except that
ed to the tape.
to edi t mode-

i I Luminat ion of

e using the var
aItoll the usen
to 100 i ps.

of bot h the

Iifters are

the EDI key

ispooI teft
to move tape

(b) "Spot Enase,' is enabled in EDIT
seLected to "ready', and wi[[ orovide erasethe REC0RD button is heLd. Note that the
mov i ng as you nelease the RECORD buttoncticks on the tape_

mode. Channets can be
current as tong as
tape shoutd continue
in order to avoio

If the mach j ne is spooLing, the EDIT key acts as a l.if tdefeat facjtity. Tape speed .i s reduced to three times prayspeed, tape lifters are dr opped and mut i ng cance[ [ed.

(c)



(d) DUMP EDIT
pressing the pLAy

engages pinch rotter and
unpowened.

Ie in EDIT mode immediatel-y
ion. ,ake up motor remains

key whi
back tens

(e) When the Saturn is i
head screen defeat faci Lity.
tape path.

n PLAY mode, the E DIT key acts as aThis can be used to examine the

RTZ
Retur n to zero. Setf exptanatory-
If Ioca L zer o (s ee remote conro I unit) is act ive, then RTzwilI return to the IocaL zer o position.

seLect ing play Hhir.st in RTZ causes pray mode to be enrereoafter the zero point is neached. Any ot her mode over r i des RTZ.
RTZ mode is indi cated by the i l. Ium jnation of the RTZ keyand f tashing wind keys.

(RTZ I / RTL)
A double press of the RTZ key jnstjgates the I return to(RTP) mode and causes the machine to return to the tastion where the pinch rotter engaged.
SeIecting PLAY whi tst the machine is in RTp (return tomode) causes the machine to enter pLAy on reaching theknotrn pLA Y posi t.i on.

pLay'
pos i t

pray
Last

Pressing the RTZ key when the machto revert to RTZ.
RTP mode js indicated by the itiumrthe RTZ key.

ine is in RTp causes it
nation and f Lashing of

N9IE9_0!_I8A!9eq8I_9eE8AIIA!

1- t,Jith t|{o exceptions L0AD
automaticaLLy entered when either there istape sensor on the headbl.ock or ei ther oftoo muc h or too Littte tension.

mode (i.e. no tens i on) is
no tape in front of the
the damper arms indi cates

The two exceptjons are EDIT mode (wher.e the machine riLLonIy exer t (editing) tension if it be L i eves the t ape to be conrectLyIaced across the headbr.ock) and DUfr4p mode (where the tension armsensors have no funct ion). Tension can be reappLied by setecting
ST0P on L0AD controts untjL the tape is cornectl-y taced.

. 2. Tape tensjon js continuousty caIcutated from reeIdiameter- Loss of var-id i nformat i on to perform this catcutation
ca us es I emova L of atI tens i on and L 0AD mode to be entered. s rop modeis entened when vatid reet diameter is ca Lcutated. This can be
ach i eved by pass i ng enough t ape to caus e at Ieas t f .i ve nevotutionsof the mot ion sense {right hand) rolLer.



3-1-2 !E!E!_9E_9!ENI_QrqetaI

The eiqht chafacter dispIay mounted on the transport abovethe tnansport controI sr.r jtches is an "r"aa aopy of the tape positiondisptay on the remote controI un.it. Cur rent tape position is al-rays
9i.f l"ru.9 in hours, minutes 

"nO 
s".ond". The ,clenii ; Uution adjacentto the di spIay resets the tape position to either- master or IocaIzero dependent on curnent setection.

The ,frames' digitsfeader opt i on is fitted_
are onty avaitabIe yh en the time code



L I NE

SYNC

Moni t
system wi t
in PLAY or
defeat is
wi IL prov.i

REPLAY

SOLO

Eqq9rE__!a!r89t_q!!I

Moni t or controI section

tr4on i t or setect
on input monitoring

Selects i nput moni tor i ng No mut ing occurs

When the
reptay ane
i Lity is

or seIect. Setects sync monjtor. The automatic mutingI seIect input nonitor !rhenever tfre 
-recorder 

is notwh en a channeL is seIected to ',."iOy;.t If mut eselected _then onLy setect inS a ct annet to ,,ready,,
de this faci Lity-

Moni t or setect. Setects reptay mon i t ori ng.recorder is not in pLAy atI tracks selected tomuted. If mute defeat is setected tf,""-it,is facdisabted.

I'IUTE DE FE A T
Monitor contnot. This controI has a bistabte act ion andenabIes / disabr.es the automitic-muting funct ions (see above)

ALL
Moni t or controt. This controI has aALL is active (l.ed on) then att i. 

". 
[, ,iseLection k eys abo v e. ttlhen ALL is noi-"..track setect ke. become active

IIIONITOR TRACK SELE CT (1-24)
Monitor seIect. If S0L0 is selected t hen these conrroIswitI select / desetect tracks for soto operat jon. If neitherALL nor S0L0 are active fl.eds off) then lhes" 

"o"t.ot, put theappropniate track into the condition i n d i c a t e a 
- 
bf 

- 
i i 

" 

- 
m o n i t o.setect k eys above.

Mon i tor. controIwith alt other-;;;;i;(push on / pus h off).
Enabtes seIected tracks
muted. This controI has

for moni tor ing
a bistable action

bistabte act ion- Wh en. fol.Iow the monitorive then the monitof



I.IONITOR LED DISPLAY (1-24)
The Ied matrix s hows the monitor condi t ionGreen _ reptay monitor

Ftashing green - mut ed reptay monitor
0f ang e _ sync monitor
0range + f Iash i ng red _ syn c monitonto input monitor
Red _ i nput monitor

N. B. lrlhen a 16 track headbIock is fitted to thetracks 17-?4 are not displayed and their controLdisabled.

IIONITOR SELECT I,IEI,IORIES (1-4)
I'lonitor seIect. To the right of *fie mon.itor conditiondi sptay Ieds are four noni tor !etup memor i es _ These arecontnoLr'ed by the store and recatr buttons (see ber.ou). The r.edfor ea ch switch indicates:

- memory enpty
. - memory contains a vatid setuping - this memory js curnentty being used.

STORE
Foi iowed by a memory numben wi t.tstatus in a memory _

l-al

the memory setect keys by itseIf wjtL
moni t or status fr om mem or y.

Led off
Leo on
Led f tash

Pressing one ofbring back the saved

of every track.

seI ected - mut ed

recorder,
buttons are

save the cunrent monitor

\



READY SELE CT (1-24)
Arm/di sarm the channeIs for recording.t.,hen a tnack is ,'saf e,,, the reaCy contnoI toggtes the trackbetL,een,,safe" and ,,r eiOy,,.['lhen a track is in ,,r.ecord,;, the feady controt toggles thetrack between "necord,' and ;unneady,. (ready to punch out ) "

RE CORD UPDATE
provi ded that the recorder is seI ected to necord mode, asingte hit on the REcoRD transpo.i .ritch wir.I transfer ar.r.rracks seIected ',ready,' to punch in, and att tracks setected"unready,, to puncn out.

!elclready/resscd_ss!rta!

ALL SA FE

Cancets atI necord
0n some recordens t

"CLEAR''

on neady setections.
his button i s marked ,,RECALL,, or

3 -2 -3 fcps_pI:I!I!_e!.d_!e!a!eI_disp!ers

post,l:;.tape position di spIav a Iwavs shows the cun r ent tape

LOCAL
Changes the.displ-ayed position to s how the di stance ff omthe Iast setected locat'zero_ The-actuaI t ape pos i ton ofIocator menor i es are unaf fected. pressing tiir-.oniiot 

"g"inneconverts the display to show master t aie posjti";---
POS ( I TION) CLEAR

Sets the cun rent tape positon to zero. If LOCAL zero iscurrentLy setected then the present t ape position is def ined asthe Ioca I zero and master t ape position i-s-no; ;;.;;";.

The Iocator dispr.ay shows tape positions entered from thenumber keys, recal-Led f r"om auro"V or transferred fron theposjtion disptay.
LOC (ATOR) CLEAR

Clears the Iocator di sptay to zero
TRAlIS FE R KE YS

Copy the contents of one dispdi rect ion of the arrot.rs. Wh en capiposition di spLay to the Iocator diup to three transfers can be made(see atso S TORE controL beLorr)

tay to the other. jn
urrng t ape positions
spl.ay for subs equentt{ithout stor jng each

tne
f r om t h e
storage,,
t ime.



s-2.4 Ac!e!sqe!et
a) llumber entry

If no Iocator functjon is active, numbers can be enteredfrom the number keys directty into the t_ocator ;i;pi;y " Numbe r sare teft shifted catcutator styl-e into the displ.ay_ ii nonumber key js entered for severat minutes th";-k;; en-try wt t.t-fe-start at the Ieast significant digit.
b) CLEAR LOC (ATOR)

Ctears the Iocator disptay to zero.
c) STORE

Stores the current contents of the Iocaton di splay intothe setected (one of ten) memony Lo.ation.
If the number had be en transfer red from the tape positiondi sp Iay and ot her tape positions had been transferred ]rithoutbeing stored t hen the STORE led stays on and the nex t Iocationis br ough t up into the locator a.i spiay. This can be stored bysimpty pnessing a new memory number - The S T0RE l-ed jsextinguished when atl positlons trave be en stored or the sr0REbut t on is pressed again.

The ted's associated
led off - memony contains

c o n s i d e n e d ,, 
e m p 1 y ', .

Led on - memory containsIed f Iash ing - memory is
autotocator.

with the number keys indi cate:
mas te r zero. This memory is
a valid tape position_

cur rent ty being acted on by the

of the seIected nemory

d) DISPLAY n
Displays the cur fent contentsIocat ion jn the Iocator displ.ay_

e) D I S P L A y / / D I S p L A y
Reca [ [s the Iatest locator target if it has beenoverwritten by number entry or posiiion t.ansi".".--'

f ) + 1p1u51
t'lhen enter ing numbe r s into the Locator di spLay, this keyconver ts the di sp Iay to a posit jve vatue
When us ed Hith a LOCATE command (see betow) an offser tothe target Iocat i on can be entered.

s) - (t'tINUS)
l.lhen entering numbers into the Locator di sp L ay, thls keyconver ts the di sptay to a negat ive vaLue
|.r|hen us ed Hith a L0CA TE c ommand (see be Iow) an offser tothe target tocation can be entered.

h) UNTIL
Atto!rs the autotocator memonwith pLay and record modes. 'pLayt ape Hh en jt reaches the posjtio;

jes to be us ed in conjunctionI rUntitt ,7' wi |- stop thestored in mem or y Z.



i ) LOCATE
Pr epar es the autotocaton to do a Iocateconjunctjon with the nu mbe r keys and-tf," ,e O,beIow).

A typlcat operatjon might be:f tocate. t4t I Got.--_-_-

function. Used in
button (see

rtocater r3r r_r r1r I

'tocate' rdisplay' rG0

j) cYcLE
pnepares the autconjunction with the

to move theof memory 3 on to the positdisplay_
If the Iocate but t on icanceIl-ed by a second press

to memory 4 or 10 seconds aheadcurrentLy in the tocaror
essed in error then it is

otocator to do a cycl.e funct ion. Us ed jnnumoer keys and the 'GO' button (see

0r r

xape
ion

Gn I

s pr

betor,).
A typicaI

'cyc I
operation might be:
er r3r r4r ,Go,

betl,een memori"l"a"llirlldty ptay oven the section of tape
If the cycte but t on is pressed in error t hen jt jscanc e I led by a second press.

Two of the i r. Iumi nated swi tches are associated with the auto(ocator
k) G0

At[ [ocator 
_ 
commands are executed using the rG0, button.No tape motion: wi.[[ occurunii i ir,is button"i, 

.r,liaI"
If the ,G0r but t on is us ed without any oih;;-io.".or.command, then a Iocate - di spLay operat ion'wi t l-o.;;;:

r. ) (G0//GO)
A double press of the G0 key instigates ,,SHUTTLE,, mode.The machine Iocates to the number in ttri i"."a".-ri"io,, anoptays up to the point where eOtjeOrepeated untiI canceLted Has pressed' This cycIe is

m) RTZ
Return to zero. SeIf exptanatory.If tocaL zer o (s ee above) is active, then RTZ yitI rerurnto the Ioca I zero position.

Setecting pLay lh i Ist in RTZ causes p lay mode to be enteredafter the zero point i, r""cleJ.-On, o,n"" mode overrides R TZ.RTz node is indicated by the ir.tumination oi ii,"'nrz t"yand f Iashing wind keys

n) (RTZ//RTZ)
A doubte press of the RTZptay' (RTp) mode and causes theposition Hhere the pinch ro[[er

to

the

Pressjng the RTZ key !,henrever t to RTZ.
RTP mode is indi cated by t

RTZ key.

key instigates the I rerurn tomachine to retunn to the tast
engaged.

the machine is in RTp caus es it
he i lIumination and f l"ashing of



PROG f
Star ts/stops

shouId be pnessed'is pressed again
cteared_

3.?-s tq.esIaEEeq!!c_Ic!e!Ie!_!9y9
This power fu I facitjty aItows you to store in memorysequences of up to 32 keypresses for automatic execut i;":-;;y key onthe necorder can be pr og r amme d i nto these Keys.There are thnee such keys avair-abte. Each one has four

::::;ll:;: "..".iated with iti p.ogl."rnrine, "ait;;;; ;;;p'ilying 
"na

the programming operation. 0ne of 11 ,f2rf3
..:: ._:t:.: ,lich key to pfosram. rf iros f ,
rmmedtatety then the seIected funct i on key is

.,- ^,0nau 'prog f is setected then any key pressed is storecttn the approprjate buffer. Uhi Ist in ttris m o d e 
- 
t f, 

" 
- 
. 

" 
J o . o . .ooes not repond to any key except isropt nri,i cn arioratlcat tycanc e Is the prognamming operation.

l,/hen you have finished entering keys into the buffer,pr ess i ng rprog f I aga in terminaies programming.

E DIT f
Starts/stops the editing openatjon. Onu of i1,f2,f3 shoutdbe pressed to setect which kIy io "o.,t. t,lhil.e editinq thefunction keys any key pr.essed i, .to.ia ;;';;"';;;;oro"i"."buf f er- at the cufrent function key cursor pos i t ion. (see

A I i gnment paneI rfunct ion t"y "Jiiing,).l.,hi Lst in this mode the- recordk"y "*.ept-,iiop' which u,l;,,";;;;ii; ::;:"i:t.ilo!!l.lin."toperation_
l.lhen you h ave finjshed altering the buffer, press.ing ,editf I again ter.minates editing.

Disptay - f 'Ifztf3
Using the autotocate tdisplay' key foIf 

. 
k9rs wiLt attow you to viel, itu'"oniun.,wlthout risk of changi ng .i ts contents. (Seetfunction key edi tin!').

Lowed by one of the
of the buffer

AI ignment pane I



t1/ f?/ f3

A typicaI
tpr o9 fJ tf1)
tready 1J Ir-eady 2J
Ipr og f J

tpr os fJ tf2J
ILocate] t1J tgoJ
tptayJ tunt i tl tZltfll
Irecord] tunti Ll t3l
tf 1l
tf2l
Iprog fJ

LT Z J

See aIso section 3-3.5 -

_ Pressing one of the function keysof the above operat ions witt cause iirekeys contained jn its buffen.
r.rithout presetecting anyrecorder to execute the

session might consist of:
tart programming f_key ,l

Iready 3] |{ith three ready buttons
fi ni sh programm.i ng f1

start programming f-key
go to menory 1

put record readyrs on

tur n ready,s off
9? ?u9k and do it asaintrnlsh programm.ing f2

execute

Funct ion key

aLL of the above

edi t i ng



3.2 -6 V atr:peed_c!d_yqtrgpss!

VARISPOOL IN/ OUT

Setecting USER |.lIND SpEEDS
Pressing the Locator ' tSTOREI'

varispooI mode a [ [ows the user to ch
fr om the defautt vaIue of 300 ios.

(a) NormaI openation - variabLe speed wjnd.
tlhen seIected, operates tape t jf ter.s, disengages
maintajns cur r ent tape spe ed. Lef t/r.i ght buitons
a c c e t e r a t e / d e c e L e r a t e the taoe.

VARISP00L mode is indicated by the iLtuminat
IN/0UT LED and the f lash.i ng of both wind tamos.

[.lhen exiting varispool mode by press.i ng thisthe transport returns to its prev.i ous mode.

pinch and
can then

ion of the

but ton again

(b)

(c)

button !!iSC Hhi Ie in
ange the spooling speed

In EDIT mode the va li spool. left and right keys move tape'i n the appnopf iate direction at three times p Iay speed untit
l-ef t/right key reIeased- The t ape wi Il rema i n in contact wjththe heads. This is referred to as 'inchinq'.

VARISPEED
E n a b I e s / d j s a b I e s the varjabLe pLay speed controI at theright h and end of the remote unit.
Var.i speed is overridden by an EXTERNAL SERVO REeUEST fromany devi ce connected to the (optionaL) synchronisen interface.
Var i speed is desetected by going into LOAD mode.
Varispeed is a | [owed in reverse pIay mode.



<" a!Ig!!E!I_e4!qt

3.3.'l Housekeeping dispLay

A sixteen digive the usen informarrlitI appear in this di
r n c o r r e c t op e r a t i o n s -

0therwise the dispLay

git LCD di sptay i
ion about machine
spr.ay to Harn you

is controt Led by

s provided on this unit tostatus. Vanious messages
about error condi t i ons and

the.



Q:9p!cy-ssl!te!_teys=

The Ieft hand side of the d.ispLay
capst an status.

SPEED pressing the speed key converts
s how tape speed in i ps. In pLAy modeselected speed, in varispeed and att
spee d is di spIayed.

E;; I;t;; I;;; l;;;;;t
L______r___ r I l:Tltl

the digitaL
the dispLay
othen modes

readout to
norma [ [y shous
t fue tape

i ndi cates the current

L INT/ F indicates
f r eq uen cy c on t r o [ .
? EX/V indicates

controt.

servo phase Iocked and on interna
sefvo out of Lock and on externaI

t

vottage

N. B. if the capstan servo is not
wi Il refuse to ent er pLA y mode

in phas e Iock then the machine



3.3.2 9:si!!e!er_qe!!rs!

a t igning
does not

'i nput s fr
the test
unlocked

0s c 0N

-10d8

The Tes t oscittator is des.i gned for usethe machine- Atthough the s.i gnal. Levetsprovide a high quaLity sine wave.
l.lhen connected the test osci L tator di sabLes the norma Iom LINE IN. Since this can be dangerous/ the operation ofosci Itator requires the aLignment panet'keyboard to be(see betow).

SIN/
SQ

in chec ki ng and
are accurate it

l;tl:: l
-10d8 f--:--t--- _-t

l:i l:::f
Turns on the buitt in test osci Ltator and connec ts itsoutput to aLI audio channeI inputs _ If an external testosci [ [ator has been connected, you mus t use this key to connectit to the audio channe ts. Norma L Line i n puts are disconnected_

LED on indicates that. osci Itaton output is attenuated byThe suitch has bistabl-e act ion and operates on sine ande h,ave signaIs. t.rlhen the osci LLator. output is jn the iowcondition the meter ampIif ier gains are boosted by 10d8.This control can be used in normaI recorder operation iothe met en indications by this amount.

10d8.
squar
LeveI

raise

S" ''lSAUARE

- Converts the internaI osci Ilator to prov.i de a square waveoutout

FUP/FDOUN' Selects one. of _sixteen frequencies from 20Hz to Z5kHz.Note that onty the 10kHz output has an accurate frequency (forbi as adj us tment ) . The remainder afe onI y guaranteed to berrithin 102. An externa I generator s hou Ld be used if oiheraccuf ate frquencies are requir"ed. This can be conn".i"o ui" 
"1/4 inch jack socket on the audi o controL card tocated at theLeft h and end of the audi o nack.



CODE

Sets(optionai)

FEET
DispIays

t ape from the

0s c

the cun rent tape pos i t.ion ascufrent zero point a phys i ca t I eng t h o f

the disptay to show the vatue being seen by thet ime c ode readen card

Sets
bui lt-in
||aveform
beIow.)

AUDIO PA RAM

AIto!rs the value ofparameter to be he ld indigit between 00 and FFthe netative sett ings ofrelates to the currently
standard and t ape type.
ch01 REP HF 76 .--ALL PHASE 8A ...

be t ow

the disptay to shot the cun I ent status of thetest osci I tator. Infofmation is given aUout fr equen cy._and sisnat I eve [. (see 3.3.2 _ o;.;i i";;. controts

the cur r ent channeL adjustmentdispLay- This vatue is i hex(adecimaL)and is onty used as a rough gui de tothe audio systen. ,he vaIue-disptayedsetected tape speed, equa [.i sat ionTypica I displ.ays might be...
channe[ 1 - reptay HF settjnoaLI tnacks - phase compensatj;n

Vatue shot.rn js onIy appLicabLe to the Iast track viewed.
See Sect ion 3.i.4. and sect ion 4 - audi o adj us tment _



3.3.3 !pecd_a!d_Eq._sc!cg!.ts!.

IE L NAB AE S

RE VE RSE PLA Y

Reverses the direction ofcontro Is (except record) remain
CYCLE).

7 -st15/30

RE V
PLAY

3015 TA PE
1

TA PE

TA PE

3
TA PE

4

A[ [ transpor
t (incIuding

Transpor t speed
of audio paramerers
t,Jh en changing speed,
s e I e c t e d a ut on a t i c a I

N.B.
(a) Speed setection(b) Changing speed

To setect ot her eqts

NAB/IEC/AES
EquaIisati

parameters. SH j
of speed and eq

TAPE 1- TAPE 4

seLect
and srri

Ly:-

cannot
automat

us e -

AIiows one of four differentfor each combi nat i on of speed / eqinterchange of t apes between sessi
.bi as. sett ings
r ng t h e

is unaffect

caps tan rotat ion.
fu[ [y oper at i ona

. AutomaticaLLy br i ngs in a ney stches the headpeaking capacitors.. tast used at that speed is

.be changed in pLAy or REC0RDicatly deseLects va r.i speed).

on standard setect. Brings intch Iabel.Ling .is arbitraiy and- can be adj us ted as required.

record amp /
- , I ac i l- i t a t
ons.

a neH set of audio
each combinat ion

et

/s lqnmen



3.3-4 E!._&_bias_adics![c!I
independent r.y by tn"':;:.:;:.:tr;l:":1':nlli"ilJl"i.:";":;"it;n""0active, but must be runtocked; to 

"1.Low 
aAiustment (see bel-ow) _

!eta i !z wi t h examp r"]f "i l'lilllii" j";":: ti:':?1,"::"i;::i;;;; 
l,' .n"funct ion of the keys themseIves.

CH AN
UP

CHAN
DN

AUTO IIASTER RE P SYNC RE C BI AS

UP DOI..|N STORE LF GA I N HF PHASE

TCHAN UP] / ICHAN DOI{N]
Setects wh ich channe I to adjust.
t,lhen steppi ng ,upr, channeL Z4 steps to channe[ 1versa for stepping down.

tIIA S TE R]
Setects / deselects atI tracks to bellhen rmaster' is setected, rauto'is

desetected.

TAUTO]
EnabIes / di sab I es automat i c s tepp i ng between channeIs.When rautor is seIected, rmasterr i s 

- 
a u t o m a i i . ; 

'i 
i ;deseLected.

When rautor is. seIected, each pness of the I stone I button(s ee betow) moves the adj us tment on to the n ext channel as if'ch an up' had be en pn es s ed.

tREPI/tSYNCl/tRECl
Selects which one of setected channet,sto adjust.

TLF]/tGAIN]/tHF]
SeIects one of the three para,neters to

s e I e c t e d a mp L j f i e r _

and vi ce

adj us ted together
autonat i ca L ty

thr ee anpt i f iers

adj us t for the



OR

tf3

3-3.s fcns!rel_!cx_edi!rns
These k evs become active when one of ,disptayr_ fkey orredit'- fkev has bLen-ser-ecteJ f;;r -;;; 

r emote controI kevboaro-In these circumstances the ,,housekeeping,, disptay wi ttshorJ the current contents of one o i - 
t rr 

" 

' 
p r o g r a m m e a b r- e funciion keys.Iir';:;1"; j5;'o-n:;.lii:.i",;;i";'.ili .r," contents 

"r-1r," runctton
A typi ca l- disptay might be _.__-

IR ec or d 't1/ 15]
....step 15 of function

function

.]]n:".a ' an9 'overwr i te' editing mode.'| ng process inserts new commands'into -ihe
[,lhen rovef rrrite' is setected, the'-- '"

command i s reptaced by " n", ["ip."...

f2/101
....step 10 of

keY f is "record,,

key 2 is "do function xey J,,

(- (move down)
Moves the dikey buf f en.

-> (move up)
Moves the di

buf f er..

DE LE TE

Removes the curkey buf f er,
OVERt.lRITE

Togg I es berween
The normal- editfunct ion key buf fer.

cur r ent ly di spLayed

OVE R-
hlRITE

sptay towards the begi nni ng of the function

spr.ay totrards the end of the funct ion key

fent Iy di spIayed command from the function

DE LE TE



IPHASE]
AutomaticaLty cancets tRE pl / Cs yNcl / tL Fl / tH Fl / tGA INI andsets REc LED. rhis parameter can onty 

" 
u n 

" 
i ; i ; 

' ' 
; ; 

. 

" 
i i , i . 

" 
a *i,r.,the aid of an osci Itoscop", to-p.iJrce best symmetry on therising and fa -ing edges oi " .qru." r"uu.

TUP]

TBIAS]

Increments
has a key repeat
!,hitst the key i

Attempting
monitored at the
wa r n i n g be ep.

t^(uP)l
Set s the se

AutomaticaiLy canceIs RE
channe [ | s bi as preset for adj

P/SYNC/LFlHFlGAIN and setects theustnent.

the seIected parameter
feature (i-e. it wiU.s hetd).

to adj us t a parameter
tine is not aLl.owed

toHafds FF hex. This key
cont i nue incfement ing

which is not beinq
and witL activate a-

tected par ameter to maximum (i.e. FF hex)
tD0trlNl

Decrements the selected paramerer to|.lards 00 hex.0therLrise the same as tUpl above.
t^ (DOr.'N)l

set s the seIected parameter to minimum (i.e_ 00 hex).
ISTORE]

put s the cur r ent setting of the currentIy setectecparameter into memory.
The vatue is stored under the current setection of snparleq and tape type- rurr ur JPsqq,



3.3.6 !sgc_ee!!te!

RE SE T TII.IING
DE FEAT

IlODE SHIFT

e.g. -00:00:10 (hrs/mins/secs) is23:59:50
(frames d.i gits ane onty di spIayed iff itted with a .6d" reader.)

REEFI] ECIRD GF

I'4ODE

SHi tches the nemote controI unitrs position and Iocatordi spIays to show their current-vaiues in 24 hour or +/_convent ions. This altows the r ec or der ,s i;te;;;i ;;.;i"r, .oconform to SlitpTE time code stunaa.J..

TIMING DE FEAT
Enabtes / di sabtes the punch in timing of the bi as andefase ramps- t'lhen timing defeat is a c t i v e , 

" 
t h e s e 

' 

i 
" 

i o J u." no.separatety timed when punching in. This permits-a i"!i punch inn espons e at the expense of a section of iwice 
" 

ec or j.j aupu.Punch out tirning is not affected, io gaptess operation isa I wa ys a s s ur e d -

IG1,AL cll FrFoIf€ 
I

TI IM MFF,AT .Ul EtrxlM 
I

SHIFT
EnabIes a second funct ion ondef ined. e.g_ SHIFT-Up as above.If the shift key is presseddeseIected with a second press.

k eys where thjs

conver ted to....
the recorden is

ar-0 FEcqu$

cl n€cFutr

has been

can oea c c i d e n t a t I y, i t



RE SE T

This key is ontyno effect when pressed
def i ned as
by i t s e I f .

'shifted'function. has

r,-___n ,./-'.rShift resetr houtd ontyr-t-af ter a-T'6Ttiia r. e crasn.

II

Last

Audi o channeI data is not affected.

3.3.7 Un!ss!rls_!!e_!ey!eard

be used as a weapon ofIt pr o vi des a comptete
memory-

1S:

r es o
n e- i
Not i

nitiatisation of the system
ceabIe effec ts incIude
ALl. Iocaton memories ctearedAlL monitor memor i es cIearedAlI funct i on key defini tions cteared
Wi nd speed r eset to defauIt (300i ps )15 ips / NAB / tape type 1 seLecteo
Spoo I motor tensjon reset. No transport operation ispermi tted until the mot i on sens.i ng "Vsi"n has pr ovi ded enougni nformat ion to recatcutate the spoo I sizesLine i nput moni tor ing is setected_

AtL of the keys on this keyboard (Hith the exception ofthe speed / eq / and disptay setection keys can be Iocked out by asimpte key sequence. The lock is there to protect the operator,saudio paraneter settings from acc;J"ni"t a Lterat ion.Most of the key rout i nes above requi r.e the keyboaro to beunLocked. Lockins/unLockins the t<eyUoa.J is achi.;;; ;;,;;;;n=_
PHASE/SHIFT

After init iaL poreri ng up, the keyboardcondition.

The key sequence
Pness (and r e Lease ) - SHIFT
Press (a nd hoLd) - pHASE
Press (and retease) - SHIFT
Retease - pHAsE

-sh i ft led comes on

-sh i ft Ied goes off

is aIways in the "Iocked,'



4 - A.udie_A!islqea!
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The S a t u r n 
. 

m u I t i t r a c k is capab I e of r.unning at any ofthree tape speeds rh i lst -openat ing to any of three Ed stanJaros.0bvi ous Iy jt Houtd be unr easonab t e to expect the us er to readj usthe machine every time the sp eed or Ee Her e changed- n separatepreset for each of the above combi nat i ons woutd ove r c or" ihisdrawback but a Iarge number of them wou Ld be n eede d. nrran!ingthese ergonomi ca I Ly, without compromising performance is n6r aneasy task. CLearty a new approach was needed.
The Saturn jn effect has one set of preset adj ustmentsbut controILed dig.i talLy and the settings required tor ittpossibte combj nat i ons are saved in the comput er r s m emor y. Thishas sevena I advantages.

4-1 0vervieu

A) Since access to pr es ets is not
be optimised for performance.

The repLay signat path can be
ampLifier and readjusting its
sync.

It is noH practicaI
tape formutat ions.

It is far eas i er to
a chain press ing a
Hith a screwdriver

It is not{ possibIe

nequired the signaL path can

simptified by using a common
characteristics for nepIay or

B)

D)

e)

to store record/bj as settings for sevenaL

align the recorder sitting comfortabLy infew buttons than crouching on the f loorstraining to see the merers-

to instaIL automat i c a I i gnment featunes



4.2 Line Leve I Adjustment

presets are retained for this adj us tment and arel-ocated on the front of each audio channet.
Note that the Saturn Iine LeveIs are factory set to
+4dBm in = oVU = +4dBm out

HoHever if adj us tment is needed _ pr oc eeo as

LINE INPUT LEVEL adj ust

A) Ensur e that the recorder
consote, see sect ion 1-3power is on.

rs correct Iy connected to the mixinqif in any doubt, and that .u"o.J""'

c)

D)

F)

Then f or- LINE OUT ad j us t
Set the mixing consote to
consote meters.

s h o w mu I t i t r a c k

fottows;

retur n LeveI on the

S tate a l kHz tone to the group outputs of the rn.ix.ing consoteat your neference Ievet, eg.+4dbm, make sure to Dim or lriutethe studi o moni tor i ng just- in case.
us'i ng the saturn Remote, seIect ALL LrNE(rNpur) monitorinoano ensure that the internaI osci Itator is OFF. ai'n;;i ',

shou Id appear on a[[ recorder t"r"i-."t"... If the meteroverbridge opt i on is f i tted it is betief to refer to themfor the nest of this operation.
0pen the fnont doors on the fecorden. The rop rack of printedcircuit boa r ds are the audio channei". r-o.ate the presetmar ked IN, (VRZ) on track on" 

"nd, 
-;;;ng 

a sui tabI e tnimmingtoo[, adj ust it so that track one IeveI met er shows 0VU.Repeat for a|. remaining tracks.

Loca_te the preset marked OUT, (VR3) onand, using a trimming tool., adj us t itappropriate consote IeveI metei showsremaining tracks.
If the i nput l-evet controIs have be en changed from thefactory settings then the interna L osci |.atof may atso needadj us tment (see sect ion 4-6 be t ow)

the fn ont of track one
so that the
0VU. Repeat for a .



4.3 Rep IaylSync adjustments

, Ih" replay/sync chain shoutd norma L ly be adj us ted t.,ithreterence to a commerciaLl.y produced audio a t i s 
"ln 

u 
^ 
i 

- 
i Jo u . 

', a i"
::.?-::lT:i:tu9io practic" io "r.isn io the to"nes-a; i;:'i.,".0 oran rmported master tape (which aLready has tracks Laid down byanother recorder) _

4.3

A)

1 Using an alignmenr tape -
,]ll,lhe recorder powef tur ned off, demagnetn9"q. 

. 
and tape path components _ This shoutdor dat ty studi o pnactice.

ise the tape
a tready be part

B)

D)

[{it h recorden po!rer tur ned on chec k that N0 tfacks are inRE C0RD RE A Dy. Th en Ioad the aLignmeni t ape onto the necorderand setect audjo rnonitoring to nr-l nipLAy (or SyNC).Remember it js not .poss i bLi to adiusi an audio parameter ifthe moni tor".i ng is inappropriate_
Select the correct tape SpEE D and EQ for the atignment tapeil ,:" (e. s 30ips AEb). rt r, eip, ;i yJ, "." famiIiar withthe test tape and can store usefur t one positions into theautotocator memor i es.

Cl::5..Ilut the repIaylsync heads are correctty aIigned forAZIf'lUTH. Using a duaI beam osci LLoscope, repl.ay the AZIIiIUTHa t i gnment section of the t"p" "nj-.oii""u tt" pt,"."difference betHeen tracks t'"na i+,- i[en t "no-Ji]2,21 etc_Phase errors shouLd be equaLLy scaitered a b o u t . 
" 

; ; : 
. 

I i ; ; ; ,:3]::a,th9. appropriate azimuti set scretr untit the bestpnase scatten is obtained,If you have had to make any adj us tment here then the phasedi fference shoutd be checked at a number of (tower)frequencies.

Ull.oc! th9 aIignment keys, see section 3.3.15, and setect REp(or SYNC) t hen GAIN. Setect the housekeeping ai.pt.y -;; - "'
ly?19-tflAl. RepIay the reference tevei section of theaIrgnment t ape and adj ust f or. correct repIay Levet us ing the"Adjustment Method', oi sect ion 4.4.The table beIow shows the correct Satunn meter reading forvali ous test tape signa[ [eveIs.

E)

(nl,lblm)
Tes t tape

180 200
reference f tux i vity

?50 32 0 510

Des i r ed
0perating
ftuxivity

OVU + 1VU
-,IVU OVU
-3 VU -2VU
-5VU -4 VU
-9VU -8 VU

+3 VU +5VU
+2VU +4VU

0VU +2yg 16yg
-zVU OVU +4VU
-6VU -4VU OVU

180
200
250
320
510
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Use the l kHZ section to set GAIN as described above.
Use 10kHz to set azimuth and HF as described above-
The .100H2 section co:tg b: used to set LF but this is not
ili!l!:'ii:ii;"il.lit,::::1,:1,.:; :ii:i were made on
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4-4- Adj ustment Iethod

The pr in.]f!:r 
- of adjusting the audi o sys t em are thesame nhatever parameter is curnent Iy seLected.

If the meter readings are comptetety random then serectMASTE R then sHrFT Do, N. rt.i s i;ti ;";-; t I tracks to minimum
rf the meter readings on ar-[ tr-acks are the same aseach other then sel.ect MASTE R-before uUir.ting. Now atI trackscan be adjusted together.

If the meter readings on a[[ tracks are fairty cLose to:1"_::i.::t...tiins, setect nuro then use_cHAN/Up CHAN/D0t.,N keysro move to tfack 1. u,hen the conrect ,"t t ins f"; 
"-;;;;;"["" o""nfound, bv usins the. upl oowN keis, -iioiE 

it and the next trackwi [[ be seIected automat ica t Ly.

If onty one or tHo channets are out of aIignment,canceL AUT0 and trtAsTE R then use the cH;N/Up CHAN/D0t.lN keys to getto any track of special. interest _ - - "'

t'lhen a ."1:ing_l:: be en changed, it mus t be save d in:::::I ?I o.:::ins the Srone key. ir," ip and D0l,rN teds wi t Lremarn on unti t the ner settins is stored. rf t;; ;i;;r;i.ao lnou"on eithout.storing the neH ""tiing "-J"rning 
,,**** ST0RE ****,,message wiLt be disol.ayed. vou ma! igno." this and "u."1".i, or.the oLd vaIue wiLt be restored and tIe new one discarded.

Notes on the di sptay _

The ALignment paneI housekeeping disptay, ]rhen seIected to,,audioparam" shot|s the current setting of your adj us tment
The vatue at the rioht hand end is onLy pr.ovided to give you ani ndi cat i on of where you ane in the range of adj us tment avaitabr.e.This is a hex number in the .""g;-Ob-;l'rr.
l,hen MASTER is setected the vatue dispIayed is that of the Last'i ndividuaI track setected and does noi-n".ur."rity mean that ar.Ltracks have that vatue. If CHAN/Up CHAN/DOt,N keys are used ,,ALL,,tJi !t^!9 r9pIaced, ternporari Iv, with it; neH track numbef. The upand D0lrN keys are stiLL adjriiing aLI iracxs.



The Enasure sys t em is a l- igned prion to despat ch and itjs not considened us er adjustabIe. ihe procedune is comptex andshouid only be perfo.med by quar,if ied .u.u.,." personne[.

The correct..bi?s point for any given type of tape isalways a compromise- trraximum sensiii"ily does not coincideexact Iy with minimum distortion. For opi i rur nesutts consuI t themanufacturerrs data sheets. Bias tevel, is usual.ty specified oy
l.:...:l j "::- on the r ecor di ns of a 10KHz sisnat. so to set bi as for

4-5 Erase/Bias adjustments

a given tape

SeIect alI tracks to
e n t e I RE C 0 R D .

From the aIignment pane t select the desireoTYPE. Then Ioad a sampIe of the tape to oe

A)

B)

D)

SPEED, EQ & TAPE
biased.

UnIock the aLignment keys, (see sect ion 3.3.2), select 0SC ON,-10db, 1lKHz, then AUDIO pARAM and BIAs.
Set bias to min (,,00,'), then increase the bias untiI a maximumrepIay signaI is .eached. Note this varue and car.r-on-"'increasing bi as untiL the r e a d i n g 

' 
n 

" 
r 
' 

o . o p p e d by (say)1.0db. press the ',store', button Jnd r epeat for atI tracks.The tape is now said to be overbi as ed ty 1db (a-i;p;;;i'-vaLue for AIIpEX 456 at 30ips). 0f . or.. 
" m ake futI use of^UP, ^DolJN, AsTER and AUTb as desr.iU"O in sect.ion 4.4.

QuaLified servi ce personneI may refer to the technicaI manua rfor further not es on bi as adjustment.'

REC0RD READY, seIect REpLAy tl|ONITOR and

in necord, canceL - 10db

E)

A)

4.6 Recor-d adjustments

After sett ing bi as, keep att tracks
and seLect 1 KHz & REC GAIN.

B) l'lhitst moni tor i ng the reptay signaL of the setected trackadj us t REc GAIN to give 0vU. Store rh en cor."it -"nJ 
iepe" tfor aIt tracks.

C) SeLect REC HF and whi Lst sweepi ng the osci ttator fnequency,bettreen 4KHz and max.i mum, adj uit ior opt i mum f tatness. sto.ewnen correct and repeat for alI tracrs.
D) Setect REC LF and !rhi Ist sw eep i ng the oscittator fn eq ue n cy,betrreen 500H2 and m i ni mum, adj ust for opt i mum f Iatness.Store t,,hen correct and repeat for atl tracks_

0f course mak e futI usedescribed in section 4.4.
of'UP, -D0h,N, MASTER and AuTO as



4.7 Inter-naL 0sci I Lator

The internat osci Icard adj acent to track 1 and
audi o channet Iine Levet adj
f actory sett ings.

Iator is Iocated on the AUDIO C0NTR0Lshould on Iy need adjust.i n9 if ih" --
us tments have been changed from their

be used if prefer.red viafront of the car d. Asof +4dbm .i s required for

L osci Ltator js switched on, a signaIinput soc ket rriIl be sent to att tracks

An externat signat source maya.standard 1/4 inch jack socket on-the'adj us ted jn the lactory. an i nput teveL

l,lh e n the inrerna
p Iugged into the externaL
s i m u L t a n e ou s I y .

a)

D)

c)

The adj us tment pr ocedur e is as fotLows:
chec k L ine in / Line out adj us tment as in section 4-2 above _

Select 0SC ON, 0dB and input monitoring

il::l! _a signat of l kHz at +4dBm (or studi o reference Ievelif different) into the ext"rnui ;npLt-"o.t"t. Adjust ,,OutputLevet" for 0VU on the recoroer meters.
Physicatl.y disconnect the externaL signaI and chec k internatosci Ltator is set for lkHz sIN 0dB. nj:rst ,, Int Levet,, for0VU on the necorder merers.

d)

e)

f)

Setect -'l 0db and adjustrecorder meters.
the "-10d8,'preset fon 0VU on the

The othef adjustments on the Audibe perf ormed by qua ti f ied service
o Control Board
personne[.

shoutd onty



5 - EIIE-8NAt-IN]E-8TAqE-9.



The Saturn noise reduct ion iD-type female connector fitted to an"auxitliary rack" of the recorder. e srequired to connect to this Dort.

Nsise _r sdus! Is!_s sr !t 9!-=

The p'i ns are assigned as fottows:_

PI!-!e. fc!s!19!.

| +-

?

to-
4-
tt.
5

t6.
6.
10

)n

22.
1n
)7
11.
24.
ta-

1<

^"+ ^,,+ ,i^vurPur

a) The
b) it i

(i e

This modu I e is suitabI
neduct ion sys tems, and

ChanneL l NR setect
Channel 2 NR seLect
Channet 3 NR seLect
Channe L 4 NR setect
Channe[ 5 NR seLecr
Channe L 6 NR setecr
Channe L T NR seIect
Channel 8 NR seIect
ChanneL 9 NR seLecr
Channe L 10 NR seLect
Channel 11 NR sel.ect
Channe L l2 NR seIect
Channel 13 NR setect
Channel. 14 NR setecr
Channel. 15 NR seIect
Channe L l6 NR setecr
Channe[ 17 NR setect
Channe L lE NR setect
Channel. 19 NR setect
Channe L 20 NR select
Channet 21 NR setect
Channe [ 22 NR seIect
Channe[ 23 NR seLect
Channe L 24 NR setect
+?4v r ef erence.

active whenever: -

nterface consis
opt ion paneI

tandard 25 uay

ts of a ?5 uay
in the rear

D-type plug is

(ACTIVE LOt.,)
(ACT IVE LOI,')
(ACTIVE LOhI)
(AC T IVE LOhI)
(ACTIVE LOI.')
(AC T IVE LOt.,)
(A C TIVE LOt.,)
(ACT IVE LOI.')
(ACTIVE LOI,.l)
(ACT rVE L0r..l) _

(ACTIVE LOt.I)
(AC T IVE LOI{)
(ACTIVE LOI,')
(ACT IVE tO|il,) .
(ACTIVE LOI.,l) -
(ACTIVE LOt.,).
(ACTIVE LOt.,) -
(ACT IVE LOII).
(ACTIVE LOt.,).
(AC T IVE LOh,).
(ACTIVE LOt.').
(AC T IVE LOi{).
(ACTIVE LOll).
(ACT IVE LO!.|).

An

channeI is in RE CORD or
s seLected to I i nput monitorl
LINE or S YNC in recond).

e for swi tching aU- non- simuttaneous noisefon the new D0LBy SR system.



5.2 Synchroniser Inte.rface.
The parallel synchroniser jnterface consjsts of a 25 wayD-type mare connector f ilted ti-- an-' option paner in the .rear,,auxif Liary rack,' of the recorder. A standard 2S way D_type socketis required to connect to thjs oort.
The connections avaifabj-e arg .l jsted be|ow. fnputs insection 5.2.1 and outputs in leciion- 5.2.2. The number in bracketsrefers to the wire nunb'er if a ir;t--1"h" -ini11";;;;"' 

aispracementconnector is used.

5 ..2.1 Connand inputs require a puflnininun duration. A 4'k7 pu)) ,p iesiitor toline inside the recorder'. n gi-ouio-"iilrun""
doNtn to ground

+5v is fitted
is provided.

of 20mS
to eacf,

PIN
13 GROUND
TO RECORD
12 EXT SERVO REQUESI]4 RETIIND
]5 FAST FOR|iIARD
I6 PLAY
17 5roP
.I 8 LIFT DEFEAT
19 UNMUTE

1I SERYO CONIROL rN2I SERVO REF

(25)
(Le)
(23)
(2)
(4)
(6)
(8)
(10)
( 12 )

( 21 )
(16)

externaL c
request is
capstan se

of ei ther
se.lect the

CONIROL TN

EXl . 5ERy0 REQUESI (pin t2) nust be hetd active whj-lstontrol- over the capstan seryo js reguired. lh;; i;i. ;;;;;reieased and returns -to the high it"tu, control- oftyo rererts to Lower priority (inteinaj- ) coitroil'--"The capstan seryo circuitry 'is aOli to-3eL;"I-l:n; presenceexternal. . voltage or.external frequincy s-ignaii -a;A-;ii1
_appropriate controL signal path toi jt;;lf.
Th.e .controJ, voltage / -.f requency is injected on SERy0(Pin rt) and ref-erenced to'SER'0 nEr. ipin ztl.
llhen used with externaf f re^quency control the capstanservo will run at se-lected spe.ed with a f iequih"v- oi- g.zti'... n ,p"uavariation of +ra,% and_-50x-' is p-rmiisibre about this reFerenceusing frequencies at TTL vortage r"n"ii. rvote trrai- roi'i26" swings ofless than 4.5v nay not operate the setvo sysrern correctJ.y.
When used wj th externaL voltage control the capstan servorequires a voLtaoe between -12 and +24 ior naxinun speed 'range. 

Theinput circuit or the servo -has jie n"t*uun the se-recte d controlsource and +24v.



UNMUTE and LIFT DEFEAT (pins tB & 19)connands ate not nomentary inputs, the requitedwhile the input is ac ti ve.

Utt"tUTE will cance_l the autornatic
channeT se-lected for time code (see fESr uOoe lS

Ltr t DEFEAT will sl.ow the . tape to j
before . Towering the tape onto the -neaos.
conna.nd is removed, the tape wilI acce_lerate

Eransport contro.ls are initiated by an activems on the relevant input. when the input hasnill be acknowledged by a low viltige on the7ine.

. ft is possible, although not necessary, to assert bothPLAY and REC in order to enter'record. A 20ns '"Ltiii pulse on nec.will suf f ice

FAST F?RVTARD and REWTND wilt not aTrow the tape to run aEhigh _ speed near the ends ;of the reel.s. ti nign 
-lp""i'op"r"tion 

isrequired in this regjon then the contror input iusi- ai- n 
"i"a- 

loo.
lf the FAsr F'Rr/ARD and sr0p inputs are taken ro, togetherthen the recorder wiIT perforn 

"i Atl operation (to its own zetopoint). rf this opetation is rupe-te? within 
"boit o.i slcs- rr,".,the recorder wiLr return, to the ta-si-piint r; th;--;;;'il;,t'i,F,';pinch ro17er was engaged.

If the REC?RD,and ST0p inputs are taken 7ow together thenthe recorder wir'l zero its o*, positioi- counter at the present tapeposition.

. If the pLAy and REV/IND inoutsthe direction of eapstan rotatj.on;jii t"

The other
pulse of at least 20been accepted i t
corresponding output

unTike the transport
sta tus js onLy held

nuting of the audio
- section 9.3 ).

times play speed
llhen the LIFT DEFEATback to. fuII wind

are taken low together then
reyersed.



5.2.2
the active

2

4
q

6
7
I

20
zz
2J
z4
25

I +5 V?LTS

E,T active indicates that either the tape presence sensor or thetension rimit sensors have operated. A sr,p 
"oi^iia iili"'iltenpt tore-l.ace the tape.

lf none of srop' RErrND, FAsr F}RIARD, .pLAy or RE)IRD tar-lies areactive the recordei is in ;toAoi i'i'i'i'," i. u. no tension. A sropconnand wiJl attenpt to re_J-ace the tabe.

TaITy outputs are standard TTL output signals, andlow convention. A 5v refereni"-ii-iroiio"o.
(J)
(5)
(7)
(e)
( 11)
(13)
( 15 )
(17 )
( 14 )
( 1e )
(20)
(22)
(24)

(1)

foIlow

TACH ( J0Hz=t5ips )
DIRECTION ( Iogic j=fwds )
EOT
REW IND
FAST FORVlARD
PLAY
5 roP
RECORD
SPEEDI ( not j0 ips)
ry-ryc_l (Losic 0 = ensaged)
SPEED2 ( not l5ips)
REPLAY MONITOR
CODE READY

llhile the nachine is in
t a.l1i es are active.

record node both the pLAy and REC}RD

Nominal. capstan speed is indicated as fol.-lows..

SPEEDI SPEED2 seJected speeoI I 7.5iosI 0 t5 j'o s0 I J0 i'Ds0 0 in vaLid

The Saturn maintains a record _of the track currently jnuse for ti.ne code. (see fESf MjDE 15), fne current condition of thischannel is indicated to an ixieiial device by two additionaltalliesr
Active REPLAy M0Nrr0R indicates tine code is coming fron the repLay
2"^2d-. 0^!l::.wise..input or sync nonitor is seiected.LUUE r<EAUf TndrcaCes that the tine code track is se.lected to eithet'trecordt, ot Iready to tecordn.
The def aul-t tine code, track is the highest track nunber in theheadblock fitted to the recorder.



rome nodern nixing conso-les provide. the facili ty to svtitch thenut-titrack recorder betieen ;;i;-";;";;'ad! (to record)-
rhe saturn ready contror interface provides such a consore withal.7 the connectjons necessary to inplene,nt tnii-raci'iiiy-.",',
For each track on the recorder there is .._

Ready input - active 7owJf this wire is connected to 0v .reference For a minimurn of50 ns, the ready sta tus of the tract-is-io;;i""d.",'The effect,i:^:I"9!it as jf a ready .button on the RenoteControl had been pressed _ see secii on J.2.
Ready output - active fowfhis wire .js connected to an open collector output whichis actjye when a track js either recording or -ready 

torecord. A. protection diode js proviie.a ;; iho ,,ni +connected to vref . 'ttc urrLL,

5? Con tro_l InterfaceRead

yref is -link se]ect abf e onunregulated 12v

ready / not so-lo - node select

the noduTe between +5v and

to.0v refetence for a nininun ofset to the appropriate nonitor

an open col._Iector output whichare se-lected to the appropriate

The function of the ,a.bove input and output yires can bechanged to 'soto se_lect,, ,oy conhiitirj inii lini- ti ;,;: ";Link js provided 
I

se-lectjon if requireoon 
the PCB to petmanently nake this

Also provided are,three inputs.and three outputs to control thenonitor condition of the Saturn' auJ-io systen, }ne pair of wjres jsprovided for each of input, ,vn"-iii- rZlptay nonitor

Monitor input - active lowff this wire is connected50 mS, alt tracks atestate.
Monitot output _ active Lowfhis wire is connected tois actiye when aIl tracksnonitor state.



ALl the comnand inputs can be convertedaction by renoving )ink LKJ on the pCB.
. In this case the channei is t,readvt,
input is active and ',safe, (or-- not- ,oil:Ld Ire-leased.

The connections are as fol.lows

to non - nonentary

{ or solo, ed ) whil,e the
when the input is

numbering of pins in the
numDers shouLd be correct
cne .rear connectot of the

fhe connector i1.a.el way.DIN4I6I2 row A&C type and the matingsocket is provided with the option card.

432
431
AJ] sync mon taLTv
429 channel 24 tally428 channel 22 tall-y427 channel. 20 tallyA?6 channei 18 taJT'y425 channel 16 taLlyA?4 channel I4 taIIy423 channel I2 talty422 channeL t0 taJIy421 channel I tally420 channeJ, 6 talty
A!9 channeT 4 tat)y418 channel. 2 tal)y
Al7 ready / not so_lo
416
415 sync monitor se_lectAI4 channeT 24 input413 channel 22 input
A12 channeL 20 input
All channel l8 input
A10 channeL l6 input
A9 channel 14 inputA8 channeT 12 in put
A7 channel I0 inputA6 channe_l 8 input
A5 channeJ. 6 input
A4 channel 4 inputA3 channel- 2 inputA2 Vref
Al 0v

c32
Cil replay non tallyC30 line non taTIv
C29 channel 23 talty
C28 channeJ_ 21 t all-yC27 channeT t9 talty
C26 c hannel, I7 tally
C25 channel J5 tally
C24 channeT 13 t allyC23 channel tJ taliy
C22 channel 9 tally
C21 channeL T tal)y
C20 channei 5 taliy
Cl9 channel, J tal)y
Cl 8 channeL l ta77y
cL7
C16 replay nonitor se_lectC15 line nonitor select
C14 channel 2j inputCI3 channel 2l input
C12 channel, 19 jnput
C11 channel, l7 input
Cl0 channel- l5 input
C9 channel lJ input
C8 channeL ll input
C7 channel. 9 input
C6 channel, 7 input
C5 ch ann e J, 5 input
C4 channel 3 input
CJ channel I input
C2 Vtef
C.l 0v

Note that there are inconsistencies in the
D_1N41612 range of connectors. The abovetor.the free connectot but are revetsed onoption noduLe.
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g9!rErr9.

9- 0per at i ona I Features

9.1 t'lore audio system adjustments
9.1 .1 Audio parameter switches
9.1 .2 lrlaster bi as

9.2 Error messages
9.2.1 messages
9 .2.2 "H0r"
9.2.3 "TENSION ERRORII

9.3 Test Flode

9.4 AdditionaI machine controts
9.4.1 Exhibition mode
9.4.2 Tape speed
9 .4.3 Stop mode opt i ons
9.4.4 Last message recatL

10. lrl i croprocessor System

10.1 physi ca I Layout

10.2 processor Board
10.2.1 Address bus
10.2.2 Data bus
10.2.3 Contro I bus
10.?.4 Reset circuit
1O-Z.S Battery backup
1O -2.6 |.lait States

10.3 Interface Board
'1 0.3_1 Interrupt generator
10 _3.2 Capstan speed measurement
10.3.3 Auto.eset sys t em
'I 0.3.4 More on the interface board

10.4 The I'rlachine 0perating Bus
10.4-1 Standard M0B Intenface

ea€ E_ ! 9.



11 Audi o System

11 .2

Audio Channet.
tt_t.t Lrne lnDut
11.1-Z Record imptif ier11.1.3 Bias and erase
11.1.! pIayback pre-ampLifiers
11.1.5 Equalisation anrptif ier11.1.6 0ut put stages
1.1.1.7 Digitat controI circuits
11 .1.9 sisnat path switchins -
1-1.1.? _ Retays and bias/erasJ rampins1'l-1.10 Bias & erase tuninq

Ta pe Heads.

11.3 Mas ten bi as and Erase

11-4

11.1

11 .5

1't.6

Met eli ng
11.4.1 phys i ca L Layout11.4-2 Circuit description
11 .4.3 Heter caLibration

Line inlout Connections
11.5-1 phys i ca [ [ayout11.5.2 Transformer ba tancing

Interna I test osci [[ator
11-6_1 Cjrcuit description
11 .6.2 Adj us tment procedur e

Audi o
11
1.1

11
11

11-7 controI
.7.1 Ch anne I seIect
.7 -Z Audi o addr ess bus
-7 .3 Audi o data bus
.7-4 Audi o controI



12. Transpoft E tectronics
12 Motor df ive

12.'t.1
ta- t -z
1) 1 7

1? .1 .4
12 .1 .5
1?.1.6
12.1.7

sys tem
Bi-directionaI dr ive
Cur r ent btanking
Br a k i ng
Safety points
Adjustments
Ernergency fau It f .indi ng
Reptacing FE Ts

1? 0pticaI Tachometers
12.2.1 SpooI motor
12.?.2 Tape motion
12.2-3 Tape speed
12.2.4 Tape stack

Headb I oc k ident ity.

ng

Lamp repIacement

12.3

12 .4

sensing
sensing

reading
caLcuIation

Tension Iimit and Tape presence sensi12.3.1 Tens i on Iimit sensors'12.3.2 Tape presence sensor12.3-3 t.,hen is TpS used?

Head screens and tape ti fter controt12.4.1 Head Screens
12.4 -Z Taoe Lifrers

ta.o Transpor t sw
1?.6.,1
t1-o-z
12.6.2

itches and dispLay.
Transport swi tches
Transpor t di sptay
Transport sHitch or

13 Capstan Sefvo System.

13.1 Powen nequi rements
13.2 Input section
13.3 IntennaI reference osci ttator13.4 Vottage controlled osci ltator
13 -5 Caps tan tach conditioning13.6 Fnequency changer
13.7 tlain pLL
13.8 Commutation section13.9 Phase tock indicator



14- Renot e ControI System.14-1 Tota I Remote Unit
14.2 Remote ControI

14-2.1 D.i sassembty
14.2 -Z t'ta i n board
14.2.3 Keyboa r d scanning14.2.4 LED muttiptexinq
14.2 -5, Reptacing the mlmbrane pane I14.?.6 FIourescent di spIays
14-Z-7^ RepIacing the di spLays14.2.8 Va li speed controt,14-Z-9 Setting the varispeed range

14.3 A t i gnment pane I
14.3.1 Generat
14.3.? Disassembty
'l 4.3.3 Keyboa rd scanning
14.3.4 LED muItiptexino-
14.3 -S Housekeeping di ipray14.3.6 RepIacing an EL panet
14.3-7 Reptacing the h ous e keep i ng dispIay

14.4 Remote t{eter Assembty

15. Auxi I Lary Rack.

15-1 GeneraI
15-2 Remot e/ Loca t tv|eter AmpLifiers15.3 fieter Overbr idge LEo iriver 

-

15.4 Remote Buffer
15.5 paralIet (synchroniser) Interface15.6 Noise Reduct.i on Control15-l Time Code Reader
1 5 . 8 S yn c h r o n i s e r / C h a s e r15.9 SeriaI Interface
'I 5.10 Ready Contro t Interface

16. Pouen SuppLy Unit

16.1 phys j ca I Layout
16-1-1 Surge Suppressor Assy16.1-Z d.c supplies
16.1.3 +/- Regulator assy16.1.4 Hot or drive disabie

16,.1 Earthins system
ro.J 5nltch on sequence16.4 Dismantting and servicing



OPE RATIONAL FE ATU RE S



inrormatjon racirrtrJliir,ii;';;: S:ij;^';::"ll:."ili,",i,"ll.i;";^:."not inctuded in the Operat.ion Gui de becaus e of their techni caLnature or because they wi ,' not be encounte.ed in no"rui operation.You shoul-d NOT use these,faci Lities untess you h ave r ead about andUNDE RST00D thei r purpose'and mode of operation.

9.1 !src-esdte_adic9!oc!!9

9. Qpera!iq!e!_!ssgcces : -

9-1 Audi o panameter swi tcnes

Thene are
changed by the user
be set independentIy
an adj us tment atways
of ItIASTE R of AUTO.

four swi tches on each channeI whifrom the atignment paneI controtsfor each channet, pressing Up oraffects alI channets regaidless

ch can be
. These cannot

D0VIN to make
of the status

tLoils the Upl DOt''lN
ranges.

0nty tt.ro sett ings are avaitabl-e, HI and L0, for theseparameters ' They have been factory set to match the expected use ofthe various speed/eq settings. nvbID ALTERTNG them if possibre.

. The four parameters areand record-HF_ repIay-LF, reptay-HF, r ecord-L F

(REP+HF)]

. pnessing REp & HF together
Keys to setect either REp_HF Hj

Store uhen corfect
Selection i ndi cat ed by f Lashing replay and HFSeIection is cance|.ed by p,.esiing on" of theKeys.

I(REP+LF)] )
t(REC+HF)l )
t(REC+LF)l )

(RE P f irst) a
or REP-HF Lo

LE Drs .
ot h er a I i g nmen t

are setected
as above.



constants

switches.
constant

The reptay setections atter both
and cannot be set separatety. .

the reptay and syn c time

The reptay and record HF sr,titches act as range changingThey provide you with a wide range of possible HF timesettings.

. The replay and recond LF swrn and out a 3180uS ti,ne constant and
adj us tment. They shou Ld be set BE F0REsettings.

itches are des igned to switchnot to ext end the r ange of LFadjusting the norma I LF

me constant, the sett ings are REp/LF

the fi Iter characteristic the effectbe !rnong wh en obser ving the VU's

To setect a 3190u S tiLo and REC/LF Hi.
Note that becaus e ofof the REC/LF switch appears to!,ith a'l 00Hz tone.

The sHi tches are correct.

The ranoe of bi as adj us tment shouLd be suf f icient to caterfol .qtI cufrent tipe types without being too coarse for accuratesetting. There is however a MASTER-BIAs setting that can be adjusted(pith.caution) to optimise the range. ihi. ..t.'tr," a.i""-i"uu,. .un.to atL tracks and hence atters the bias for aLL tracks. rt ooes notar-tef the individuar, track stored vatue. To setect ti|ASTER-BIAS pressHAsrER.& BIAS together. FIashing MASTER & BrAS teds lnaicat" correcrsetection. Use Up I DOt.JN to adjust as usua L (in tt" ."ng"-;00,, to"FF") and store wh en conrect_

9.1.2 Master bias

********************************

Adjusting MASTER-BrAS in thi. ,I9trtir.L affect arI stored vaIues foratI speed / eq / tape type combi nat ions
********************************

Use a lower frequency if you wish to ver i fy this

flaster Bjas has been factory set to pr.ovide the best fangeadj us tment in the indjviduaL channels.

If Mas ter Bias is adj usted upwards it may be possibLe toruser to overdrive the channer-s and pr^oduce sevel.e distortion rnbi as waveform.

If llaster Bias is adj us ted downw a r ds there may not beenough adjustment range fon high bias tape f or-muLat.i ons.

. If you simpr.y require to adj us t aLI tracks togethen thenyou shouId use the ALL BIAS controt_ See sect ion 3-3-4

of

the
the



9.2 Error. ilessages

The Saturn softwar e has a number of setf_diagnostic
I ort j:9., which generate messages to attract your attent ion wnen
::T:,ljis_il l.9ns. rttost of this" u."-"."orpanied by a sentte,,beep,,rrom the TotaI Renote Unit. The messaqes are given ln tIe AtignmentPane[ "housekeeping di spLay',

,-z I FAIL I messages-

These are accompanied by a number indicating thethe mach.ine rs pr obI em.
Fai I messages can onIy be removed by hitting the'r eset ' button and ritt r e-a ppea. 

-; 
" 
i;;; the fautt has beenremedied.

Under certain condi t i ons (e.g. sevene tine transiis possibLe for the sa t urn to in"o.."iiiy di agnose a systemIn such circumstances_ the message wi Ll- nor r etur n after theand it is theref ore a Iways worti t.yinS'tt,is f irst.ALways refer to quaLif ied seivi ce per.sonnel jf ames s age returns after a feset.

na tur e of

C PU

ents) i t
fautt.
reset

FAIL

!4I t _ q1-

I4I t- Q?-

!4rt_gI-

14It_Q4-

. R0M checksum faiture. produced
is not s e t f - c o n s i s t e n t .

if the R0M code

No vatid sof twar.e vers i on strino_0n initiaIisation the machine fJot. to. 
"::j::::e numben as part .of jt. n"..lrJ'cnecrs. rf nosottHare n umbe r is found the mach jne dispt-ays rFAIL02', ' FAIL 02, usuaL ty i n d i . 

" 
i 

" 
r 
' 

" ". . Jo i u c systemROMrs and this cou td resut! in pSf4eng[! O"r"g" ifthe mach ine is not sHjtched o t t - T m- i 6 d i J i e L v .

Test femote handshaking fai LureThis refers to a factoiy sys t em
m'i crocomput er to the Saturn.

If no such interface is f jtted.
an 'internaI hardware f aul-t, probabLi
board.

Synchroniser r ead f ai l-ur e.If a synchroniser interface is f itted to themachine then the message probabl-y indilates ahar dware fauIt in the synchroni ser wiring or theinterface.
If no such interface or synchnoni s er is fittedthe machine has an interna I hardware fautt, probabl-yon the mach ine I s interface board.

for connecting a

the mach ine has
on the interface



IAIt-Q:-

-f4It_86-

FA IL O7-

Canrt r ead r emot e keysIf the machine is connected to a conrpatibterenote unit the message probabr.y indi cates a hardwarefai ture in the remote.
. If no such remote is fitted the machine has aninternaI hardware fautt, probabl.y on the nachinersinterface board.

Posit ion counter ovenf Iow.
The mach ine can ca IcuIate tape positions of upto 350000 ft. rf a tapg position;i;;;. than J49525ft is enc oun t er ed the FAiL OO ru. 

" "g; 
-is 

di spIayed.
. AIthough it is not impossibLe-io achieve suchIarge tape dispr-acements, it i" ru.rr -rJ." 

Iiker.y thatthe overf Iov is due to cLunter f;ii;.;:'
, . Reset wiLI onLy r emove this mes s aie if theprobIem is reLated to the counter t".Ji".".

Canrt r ead IocaL k eys.This refers to the main transport sHitches onthe machine itsetf and the counier-;"."t swi.tch inthe transport di sp Iay modute
The fautt is most Iikety to be found in thewiring to the k eyboa r ds a I t hough ttre eitects otext r aneous noise ca nnot be ruLed out.
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FAIL O8-

-r4rr_Q2-

14rt_11-

rAIt_1a-

Stuck key-
If any command input incLuding the externa t-inter faces is heLd on for more t ha; about 65 secondsthe FAI L 08 message niLL be di spLayed together vith athree digit number indicating w'hic'h key is at fautt.The table shors the meaning of tey nrr6"" s. ForexampIe 'No 027r is Funct ion key 1 on the RemoteControL Unit and rNo 285 r the S TOp key on the machineitseIf.

If a key is found to be stuck, the Saturn witttake no action except to di sp tay tire key numben andyou may continue to use the machine. If a FAIL 0gmessage does occur it can somet i mes be cut.eo oypressing the stuck key a fey times. If it becomes
uns tuck the faiI message wiIl not be r emoved until, areset-

Canrt r ead remote a
This refers to an a

par t of the TotaI Remore
a hardware fai ture,

If no such paneI is
internaI har-dware f auLt/
interface board-

lignment panet. i

t i g nment panet when f itted asunit and probabLy indicates
fitted, the machine has an
pr obabty on the machiners

IAIt-1q- Canrt read Locat atignment panet.
As above but rJith reference to an atignment

pane I fitted to the fr ont of the recorder.
Cantt read test
This refers to a

mi crocomputer to the
If no such inter

an i nterna I hardware
board.

r em o t e -
factory system

Saturn.
face is fitted,
fautt, probabty

for connec t i ng a

the machine has
on the interface

Canrt read transport info.
This message is ser i ous and

removed fr om the machine as s oonqualified he tp is not avaitabIe.

pow er shoutd be
as possibLe if

If the Saturn is unab t e to get consireadings from the mot ion and tension l-imi
stent
t sensorsth'is message w j LI be produced.

Check interface board I C2g and aLt
hardware. associated

Canrt r ead externa L neady controI mooute.If an externaL ready controI option modute isfitted jn the aux.i Lliary rack then the messageprobabty indi cates a hardware fai Luce in thjs unit.If no such interface is f itted, the machine hasan internaI hardware fautt, probabty on the interfaceboard.

FA TI I1-



2.2 ,HoT,

To protect. the machine fr om overheat ing there anetemperature sensors bolted to the t ""tiintr. in the po!,er supptyunit' These are reoutarty .t".tuu,";;;'if the saturn f i nds itser.foverheating it Hil't di.pi"y i r, u 
- i fi o i I 

- 
r u 

" 
. a g e . rt then waits unt i r-it is no longer in pLAy or RE CORD Uu fo. " going into L OAD mode andr emovi ng tens i on from the tape. If th; iHoT , rnu, 

" "ge is dispLayedand the mach ine is not in plnV o. neiOno the machine ui [|- go intoL0AD mode and not r espond to any keypress.0nce in LOAD mode you can do nothing with the machineexcept wait for it t6 66sr. dorn ana itr" rHorr message to be removed.There a severa I reasons why itre machine may becomeoverheated:-

i) First and most obvious, the studio itseLf may be too hot or theambient ternperature in the area aiound the mactr;";-;";.oe toohigh. rf the ambi.ent temp".atu.e-li tnu studi o is above i0degrees Cent igrade {g6 degrees iaf,f"nl"itl it en r"r-r", f i"athat the machine. regurarr.y comes up l.rith the ,H0Tr messageparticuLarl.y at the end o? tong se!slons.

ii) Secondty the cool ing fans maybLocked. Check the ian int-et f
PSU by openi ng the fnont door smater ia t may be cteaned with a

be fautty or the fan inletsitter on the front paneL of theot the machine. The fan f iLter
vacuum cLeaner.

iii) To.check for a defective sensor, attowand with the pouer on measure the voLtmain board. If more than 0.6 votts arethe temperature sensor s or the wiring0therwise I C2g on the Inter fale boar.o

the mach
age acros
present

to it is
i s probab

ine to cooI down
s R23 on the pSU
eithen one of
faul,ty.
ty defective.



9.2.3 'TENSION E RROR I

The Saturn maintains constant tape tens i on byrecatcutating the amount of t ape on each reet- A safetythis systern js that if an impossibLe or iLLogi""t,t".L
9:_!!y!ated, it stops the tape, goes into uono mode andTENSI0N E RROR message indi cat ing its di i.rr".

N0TE this message is aItrays produced by a software reset(s ee sect ion 3.3-6), since stack heighi informatio; i; I iJ". "o t.o,memory.

To rega.in n o r m a [ . o p e r a t i o n you. mus t manua [|.y w.ind the tapethrough.the cornect Iy taced path for at Ieast f ive revotutions ofthe mot i on not ter - After a few seconds the message wiLL disappear.
rf the mes sag e oc cur s repeatedIy either the crc (rnterfaceboard rc21) is at fau It or one of ihe motor pick-up boarJs (sect.ion

12 -2.1) is generat ing spur i ous signaIs-

constantty
feature of
height is

displays the

If thene is a fauLt *ith the CTC then it is qui te tikethat the machine wiLI demonstrate other difficutties (]uch asincons i stent speed and position readings and perhaps uu"n , retLmessages).

ty

06'

The motor pi c k_up boards sense the movement of the spooLmotors bv opticaI sensors. rf a Hide banduidth -;;;if i"r".oo" rrcoMH.lis avaiLabl.e the tach puIses can be monl tor ed on the inputs to ICjg(RRT and LRT) on the interface board.
rf tach signaIs ane not reaching the intef face boaro then

9!eck.for.the signats at pins 1 and 2 of J9 and lti on-it"-0".tDistribution Board- rf the signaI is abs ent her e then the motorpick-up boa r-ds themsetves are pr obab t y fauLty-
rf the motof pick-up boards afe removed take GREAT cA REnot to damage the sens i ng discs attached to the ,oto.-r;;;;r.



9.3 fes!_[sdc_:-

The Saturn software contains sixteen test routsetting up vanious parameters and checking tne
If you ptan to use any of the test noutines reIating to the motofd|i ve sys t em then certain precaut ions-must be taken :_

enter rTest mode'

1

4.
5.

rnes to aid you in
e t ec t r i ca I sys t ems

rarses the h ead scfeens

hat the r ecor der has had

1. Tufn the power off2- Undo the deck reta ining catches and raisethe deck ptate to its iutty .p""-position.3. Disconnect the spoot-tng motors from the
, 

,Deck. distribution boaid, <Ji o ""i'trc)+. turn the power back on

to

Setect | [oad I mode -Pfess (and hotd) the CpU reset buttonon the processor board-
Pness (and ho td) the S T0p key on the transportRetease the CpU reset button
ReIease the STOp button

The Satufn wi lI enter test mode .l at th.i s point. uuhi Le in test mode
I::.r;;o::: 

the transport wind and rewind !uttonr'i'".r","0 around the
Uind _ steps up one (16 goes to 1)Rewind _ steps down one (1 goes io ielNote that the remote kuy, ."nnoi O"'r. ua t.. if,;; ;;;0"r".

DO NOT TURN OFF THE POI.IER OR HITTHE RESET BUTTON UHILE IN TEST ODE 1

rTest mode ' wi [[ immedi atety be canceL Ied if any mot i on is detectedin the tape path or the.pooti;S-;;;;;;:
To exit Tes t llode :-

press any S T0p key.

Tes t mode

Tes t mode

Tes t ms jq
2-
3-

al.L Lamps and L eds are set
can be quickty identif ied.softnare version number- js
housekeep ing di sp Iay.
Defeats the tape Ijfters and

Displays the time jn nours tpolter appI ied

f tashing. Any fautty LEDsAt the same time the
di spIayed in the



Test mode 4 - Disptays the time in hours that the recorder has beenin p Iay or recond modes.

In test modes 1 to 4 the tensi on controt A/D converters af e setto 00 (minimum). Adjust "T1 - zeno" and ',T2 - zero,, iorreadi ngs of -20 mV DC on T1 and T2 test points respectiveLy.These test points and adj us tment presets can be f ound on thefr ont of the interface board. See section 12.1.5
Test mode 5 - 0utputs FF hex (fur i sca r-e) to the tension contror-A/D converters on the interface boara- najust-iif i _ Sain,,and ',T2 - gain', for readings of 2.7 vDc o'n if 

"nj fZr espect i ve Iy.
Test mode 6 - Outputs a sequence of tension vatues and directionreversa Is to the spoo I motor controI sys t em. This is usedas part of the factory bur n in proceduie and is noti n t ended for the user.
Test mode 7 - Outputs 20 hex to the

on the interface board_ Thi
operation of the D/Ars and
on T1 and Tz

tensi on controI A/D converterss is used to conf i rm the
shouId produce appr ox . 0.3 VDC

ty seLected maximum wind speed.itches bet wee n 600.i ps (15m/s) and

Tes t mode

Tes t mode

Tes t mode

Using the

Tes t mod e

8 - Lynn wheeI counter readi ng

I - 13 unattocated

14 - Disptays the currenr
The transport E DIT key sw
400i ps (10m/s)

Tes t mode 15 - Di sptays the channeI currentLy a I tocated to tinecode. The setection can be changed by pressing the desiredchanneI select key on the Rem ot e ContnoI Unit] fhe effectof changing the seLection is :a) to feed the moni t or output of the seLected channe t tothe Tiare C ode Readen option (when f itted)b) to s end moni t or and r eady status informatjon about thtschanneI to the synchnoniser interface (when f itteolc) thjs track unmuted by synchronjser unmute command

transport EDIT key wi LL sr,,.i tch this faci Lity on or off
19 - DispLays the cur nent Ly selected record start method.a) "0ne key record" aItows r econd to be enrereo onpressing the necord key by itseIfb) "Two key record,' me ans that the record and ptay keys
mus t be pressed together.
In both cases the record update func t i on works from therecord key a Ione. (see section 3.?-Z)
The transport EDIT key can be us ed to setect the requ.i redmode.



9.4

rih i

9.4

4dqt!te!a!_ees8a!d!

The Saturn hasch can be initiated f norn

.1 Exhibition mode :-

a number of further
the keyboard.

f aci Iities ava i Iabte

This isuntock procedure,
be unIocked. (See

To turn
r'IODE/SHIFT

initiated in a simiLar fashand in fact r equi r es the asection 3.3.7) .

exhibition mode onloff use:_

on to the keyboard
r g nment paneI keys to

Press (and retease)
Pr ess (and ho Ld) -
Pness (and release)
Retease - l'IODE

- SHIFT
f't 0 DE

- SHIFT

-sh i ft Ied comes on

-shift ted goes off

^_^-,Jn 
norna I openation the Satunn does not reduce its windspeed when perf o r m i n g .', I o c a t e ,, operaiion. nu". the ends of theiiltr: The .experienced user woutd f ind such an automat.icst-or{-dor{n frustrating when using the autotocator on the firstand tast sections of. a neeI of tape. This.means that Iocat]ngto a point off the end of tlL reei witI result in the tapespi nn ing off at high s pe ed.

In situat.i ons (such as exhibitions) wher e the Sa tur n isexposed to inexoerienced u s e r s , . ; I ; I 
" 
g ,. 

e x h i b i t i o n,, m o d e onwi [[ provide the automat i c sIow_down-Jr"ing Iocate operations.
Exhibit ion mode atso act.i vates a record safe pnotection sothat the Saturn wi , not enter RECORO moOe even though the LE Ds

;;tirl;iJ,;:lns aooarentry behave "o".ufiry. rhi. j;-;;,;i".. .o

After injtial. powenjng up, exhibition mode is al-ways ,,q11,,



9.4.2 True tape speed: -
The Saturnrs normaI speed dj sptay shows ,,seIected,, capstanspeed trh i Lst in tpLAy' rnode, unIess vir i speed is required.-You may change this to shoH true tape speed by _

SHIFT-SPEED

This converts the
under atI condit ions. pr
back to norma I readout.

The "true
such factors
t ape thi ckness,
g ua r a n t e e d t o
non-techni ca [,
speed switched

9.4.4 Las t mes sag e reca[[

Pr ess i ng the key of the
di spLay H.i IL re-di spLay the
(e. g IENSION ERROR, Entryyou to see Hhat caused that
Not e that,'No code present,,
system

tape speed di sptay to shoH reat spe edessing shift - speed again .onuL.ts

speed" r eadout is subj ec t to sma[[ varias CPU ctock rate, mot i on sense rotter
capstan shaft di ameter etc- and thus0.12 accuracy. This can be disconcert

and so the Saturn aLways poHers upoff.

at i ons in
diameter,
is onIy

ing to the
with true

9.4-3 Stop mode options

some users may require the head screens to be raised instop mode. This can be selected by using

SHIFT - REV PLAY

Edi t mode sti|. IoHers the screens

currentty setected atignment paneI
Last message output by the system
termi nated etc.). This is to attow

"beep" while you weren,t looking.
is treated as a message by the



The operation of the SATURN is controtted by aat 6MHz. The CpU in the minimun conf igriration hasbytes of RAt't and 32k bytes of R0trt_

Additionar'r'y by uav o't decoding pR0r4s the cpu has access to up to64 i nput and 64 output ports i; the fuf iy expanded system.
The microprocessor controI unit takes up two boards. These areLocated in the digita[.rack. rne upper 

-or 
tlu two boards is theCPU and the Iower is the Interface.

10. Ii.slsprese:q9r_!y9!co.'
10.1. Phys ica I Layout

STANDARO SYSTEI1

rc0t __-

A00| _.--

8000 --_-

u000 _-

Z80B CpU running
access to 16k

t[1;]

ICt3

A000 __-

0000
000u

CPU I'IEIYORY IYAP



'to.2. fbc-eres9g9er._beec,d

This consists of a Z80B
minimum of 'l 6K byt es of
minimum of 32K bytes of
<27128/64).
In addition
contains var

mi croprocessor (CpU) runni ng at 6M HZ, abattery backed CMOS RAM (6?64tp), a
E PRot'l containing the operating software

to the Z80B and its memory the processot boandi ous controI circuitry and i nput /output buffers.
The main CpU ctock is formed anound IThe di vi der. chain (IC20 & ICZi ) oroviderange 2MHz to SMHz one of which is Link
f inaI cIock drive stage (IC6-A & A1)divider chain (REFCK at Z50KHZ) iscircuitry on the Interface boa r d.

C6- F and a 24tnHZ crystat.
output frequencies in thesetected to feed the
. A further output of thesent to the reaI time

routed thnough three

the data Lines shouto oe seen tonever remain in one state.
be

The 16-bit address bus runs fr om the processor to the E pR0Ms, the
Tl|."?9"1h" ,buffers rc? and rC3. The top 5 address !.rnes\ar r-Ar), aIso run to a decoden pROM (IC15) and are useq roseIect the appr-opriate memory chip.The PR0M atso controLs the I/O data latch (IC.l) altowingexpans ion sys t ems externa I to the p.ocessor board to h ave accessto the system data bus.
The contents of the address bus cannot be easi Iy anatysed,
!i !l"y! suitabIe equi pment, white the mach ine i. .rnning,'Ora noindividuat bit on the bus shoutd remain continuousty in eitherstate (h igh or Low).

The 280' s control. of the pnocessor board isexterna I buses:-

tu-z Address bus

tu-z Data bus

The rinterna It 8-bit datato the EPR0Ms, the RAfrl, andbus (D0-D7).
As with the address bus atIconstantty in use and shouId

bus (XD0-XD7) runs fr om the processor
the buffer (IC1) to the rsys t emr data



1O.2.3 ControI bus

The controI bus js the name given to aor output) to which the CpU refers inthree inputs on the controI bus effecthe processor, they are:-

Lt the other Iines ( i nout
norma I operation. 0nLyt the norma I operation of

1)

z)

'RESET' (pi

tnts
betow

I Nl4 I | (p i n

Th i s

17). Negat

is the

on the rINTI
are enabted-
on the inter
an I INT I

ty.

n 26) . Act ive tor
is an input used to restart the CPU. See 1O-?.4

ive edge triggered

contro[ [ine used to initiate ainterruptr. 0n the SATURN the 'N Iris dr iven from pHl of the motion sense
'non-maskabIe
controL Iine
board.

3) 'INTr (pin 16) - Act ive Iow.

A low teveI
internupts
fr om a timer
acknowLedges
simuttaneous

Iine caus es a rmaskabte
0n the SATURN the 'INTface board at a lkHz

command by asserting

' interrupt if
' Iine is driven
rate. The cPU

' r0 RQ' and 'lil1'

The outputs from the cont no L bus
dun ing nonma L 280 oper at i on, someand intenface circuitry_ If furthercontroI bus operat ion, nefenence
handbook.

are automat
of these are

information
shoutd be

icatly asserted
used by the CpU

is required on
made to a 280



tv-..+ Kes et ctrcuit.

Thr ee signats are associated uith this function:

RESET - machine bus physica .y
rACA'

XRESET - Buffered output f rorn
mi croprocessor.

SYSRESET - Buf fered output from
needing a reset input.

shorted to 0v.

the RESET bus

XRESET sent to

to init

sent

iate

to the

aIL devices

The reset system is used by the SATURN to restart CpU openation.The reset circuit is a simpie RC integrator made up from Rl and917- The integrator drives into a auiL- invertor buffer (rc6-B/c)to pr oduc e the corfect sr{itching Ievets. RZ p.uuunir- t igi peakcur r ent s f Iowi ng through the ieset switch as C17 is aisita.geO.The time constant of the circuit is about 100ms.RESET is asserted for 100ms after:_
1) Tur.ning the po!,er on.

2) The +5v rai L f ail.s betow 4_5 vol-ts_
3) An autoreset (see section 10.3.3).

The reset putse shou rd be of suf f icient !ength to ar.ow the powerrai Is to recover before the CpU begins to run the sof t$,are.
If the input is going toH regutarLy (every
recoveri ng after a short puLse, theoperating correctty. I+ however' the I
permanentty Iow there is probabLy acircuit itsetf.

1-2 seconds) but then
autoreset systern is not
RESETT Iine is stucKfautt Hithin the reset



The Processor board has an integraI battery backup circuit uhjchpowers the RA[t| chip rrhen the power from the 5v raiI js notpresent. Cur rent f Iows from the battery uhen the vottage on the
VCMoS Line (TP3) fatts to approx 4.5 votts. When the vottageacross the zener di ode D3 is t ess than 4-z votts the diode beginsto turn off as do the two transistors e4 and Q5. In turn e5switches off the series etement e2 and prevents curnent from thebattery fron suppLying the l,hoLe +5v rail. The co -ector of Q4rises which causes e3 to turn on, puLL.ing the 'RESET, line (oLl
and hatting the CpU oper at i on.

10.2.5 Battery backup

The protection
the va t ues of D3
fr om the circuit

tr igger voItage has
& R10 and therefore
va I ue s .

be en factory set by va r y'i ng
they may differ sLightl.y

The N0R gates of IC17 forn a Bistabte Iatch which hoLds the 'CSZ'line off, disabting the RAlil chip and protecting its contents. Ifa memory wnite iycte is in operation at this time then it isatloved to complete its cycIe before disabLing RAtil-

The 6264L? Has chosen for its Iow stand-by pouen nequirements,
a I Lowi ng the battery to pot,rer the memory f or. up to 10 years. Thebattefy can be di sab L ed by removi ng LK8, however ati stored eqatignment settings wi[1. be Lost if the poL,en is removed forl-ongef than a few mi nut es - shouLd this situation ever arise takecarefuI note of the foltowino

9qI SBq_EEqAN NE ! I M_ t(Q::
1) A Iways polrer up
is repLaced.

the SATURN as soon as LK8

2) NE!qB teave the CpU
LK8 has been repIaced.
Latch ritL be set incor
wi ll discharge in days

board unpower ed after
The memo r y protection
nectLy and the battery
rathen than years.



1O.?.6 tlait States.

To atIo.. interfacing with a variety of r/o and memory devi ces await state generator is i nc orpor a t ea. inis circuit i; 'to"reo byrc18' rclg-A, rc16-c & Ic16-0. Linis LK6 & LK7 are used to seIectthe conditions under nhich a Uait Staie is g"n"."i";:'- '"

1) None
No Hait states are generated when reading progfam datafrom memory. This is the defautt setting for LK7 whenEpR0rrrs r{ith access times of 200ns or t"i tui ari"used.

2) 0p-code-f etch
Hait states til.L be generated whenever program data isread from memory. This must be used whenever EpROfiswith access t imes of 250ns or sLo!rer are us ed.

3) EX-r/o
A Uait state.witI be generated for stow I/0 devi cesonty. rhis is the defauLt settins. rhe;i;;ri'",ixwnr1is produced by the interface.board !,hene-vei an attemptis made to access sLor{ I/O devices and is used totrigger a wait state.

4) AL[-rlo
A llait state is genenated every timeto access any I/0 device.

5) LK6 nemoved
No l,lait states wil-l be generated

an attempt is made

f or I/0 operations



10 - 3 -In!ectase_bsecd
As the name suggests this board i nt er fac es the cpU board with therest of the machine- The Addr es s and Dat a buses are buffered onentry to the interface board (IC1 &IC6). Ffon this poi nt rnesebuses become the r,lachine 0perating Bus o'r0B) and are routedthfoughout the SATURN, see sect ion 10.4 for a fuLl- descriotion.The t{08 addresses required by the intenface board itseLf are
decoded by PR0Ms (IC3/4/5).

10.3.1 Interrupt generator

f'laskabLe cPU interrupts are generated on the interface board. A555 timer (IC9) gives a lkHz square r,l ave output which is routedto a D-type !q!ch tIc8-A). Each rising edge of the square wavefor ces the rINT' Iine to the processor Io!, until the jnterruot
ig-_qcknowtedged, by the CpU asserting fl.ow) both the ,frT, andI I0RQ I Li nes simuItaneousLy. This resets the D -type _ Thus an'interrupt is generated every 1ms by the timer- ind automaticaLLyheld untiI acknowIedged. This signaI can be seen on Tp6 as a
ser i es of narrow puIses. If this circujt fai Ls to operate tnerewiLt be no response fr om any keypress anywher e on the SATURN andthe muttiptexing of the r.eds and f r.ourescent dispLays wi LI cease.Quite serious !!!
ALthough it is not
timing funct ions in
1kHz.

criticaL, the rate of this ctock affects many
the Saturn and can be adjusted by VR5 for

1O.3.2 Capstan speed measur ement

A signaI is taken from one of the
(TA CH ) and r outed to the soeed measur
board. There are t!ro possjbLe j nput s
t'lHT1 . The processot" seLects wh i ch one
controL line, CApSpD, accondjngty.
mode and tow at alI other t.i mes.

capstan motor Ha Ll eLements
ing circuit on the Interface
to this circuit TACH and

'i s r"equired and assents the
CAPSPD is high dur i ns pLAy

A 555 timer (IC19) gives a 1O24Hz square wave r.rhich is used toctock an 8 bit counter. The rising edge of the input signaL(TACH) generates two short pul,ses, the first Latches the countinto the input port whjIst the second resets the counter. The
vatue nead by the processor via the port is used to catcurare
capstan R Pt!,| .

The addjtionaI circuitry in this system ensur es that the countwiLI be zero shouLd the counter overf Low, indicating an inval-id
readi ng to the processor.

The operat ing software makes use of this speed read.i ng when thecapstan is in one of its extefnaI modes of operation (.i eva.i speed or synchroni sen has taken controL) to ensur e that thePinch is engaged onLy wh en the correct tape speed is reacheo.



10. 3. 3 A ut o r e s e t
Dur i ng norma t ope.ation thepuLses to the Autoreset
softuar e crash these puIsesshort deIay the CpU witL
crash are:-

software s ends a constant stream ofcircuit. If at any time there is a
.ri[[ not be produced and afi".- ]be reset. The most likel.y causes 

-of 
J

A free runing osciItator / divider (ICZ0) wi1. 1., untessproduce an output that tri[[ turn on Q1 caus ins .-,Riijf ,sent to the processor.

Dur,ing normat operation the processor wi l-L toggte p.i n 9 ofand for each transition IC33_a wi ti pr oduc " J".f,oit'prt.J.inversion by r c33-b the putse is gated with rsysREsET' andto the reset pin of the counter- it the counter is reseten oug h a TRESET' wi Ll never be produced.
TSYSRESET' cLears the counter wh en power is first appLiedother CPU reset occurs (s ee atso seci ion 10.2.4.)

1) Severe Ac pot.,er noise.
2) PLugging/unpLugging boar

3) A f aul,t on the processor
ds trith the power ON.

bo a r d i t s e L f -

and tension

t o be

rc25
After

routed
often

on any

can

1O-3-4 I'lor e on the Interface board

A descnipt,i on of the D/A converterfound in sect ion 12.1 controL can

be

be

be
A description of the crc, mot i on and dinection circuitsfound in section 12.2

A description of the transporfound in section 12.6
switch and disptay drjvers can



10.4. The lrilach ine 0perating Bus. (fiOB)

The | [tl0Br runs throughout the sATURN via a 25 Hay screened r.ibboncabte and aLI the digitaI systems requir.ing .6rrrni.uiion Hiththe processor are connected to it. The tabr.e beIow shows how thesignaIs have been a Itocated.

Note that the foL Lowing pin nos. refer toThe remote cont ro L unit is dr i ven from aItloB vi a a ?5 way D-type connecror. These
APPL I CABLE to a D-type connector.

Description:-

Data Bit 0
Data Bit 1

Data Bit 2
Data Bit 3
Data Bit 4
Data Bit 5
Data Bit 6
Data Bit 7
Address Bit 0
Add. es s Bit 'l

Addr es s Bit 2
Addr es s Bit 3
!{{4sss Bit 4
!8IIE
READ
Varispeed gr ound (VS1)
Var i speed contnot (VS2)
+ 5 vo I t s
+5 voIts
0 vo I t s
0 vo I t s
+24 voIts
Address Bit 5
+12 votts unregutated
+12 volts unreguIateo

The !ata .bus signats on the 'trlOBr ane onl y active lrhen an inputor output is requested by the processor (r0Re active). The cabr.escreen is connected to gr-ound at the DigitaL Motherboard onl.y.

those in an IDC system.
buffered version of thepin numbers aae NOT

Pin No: -
1

2

6
7
8
9
10
11
1?
13
14
15
16
17
18
19
au
z1
22
?3
z4
25



10. 4. 1 Standard M0B .interface

, ALt systems connected to
Jll "l Ii'i;. I:' :.::"Y;o;;".1;,i;;:";i;l
nC!r.g1s buf fer (LsZ44) _ buf fers the 6and liR signaIs.

l.l0l - decodes the MOB addressessysten and provide= tatch ena';i;';i;;"
Data buffer (LS245) - 

--B 
i d i r e c t i o n a t bus buf fe r. Dat a direction iscontror'Ied bv the pRon gytpri" "fj'.i"'no tine. The data bufferl;r.::::l..r 'tri-stated,Lhen ir," o"..i.rrar system is not beino

the. M0B have a standard M0Boutputs to controI the g
cons i s ts of 3 chips:
bit address bus and the RD

,::ortred 
by the particular.

tL....--......'...............-..----.--_

IYP]CAL l"1uB INItFrACt. . .BL0tK ltiAGRAiy



AUDIO SYSTEM



11 - 4cdis-sys!ens -
In!C.Sdgq!fgn :- (See circuit diagram 8001K)

The Saturn's audj o sys tem is digitaLIy contro|-ed. ALL themain paraneters of the record and ptayback ampr.if iers are aLignedby the micnoprocessor wh en the machine js switched on and areupdated when equaLization or monitor status is changed.

The audi o sys t em consists of :-
) The audio channels,
i) the heads/
ii) the master erase and bjas oscittators,iv) the metering circuitry,

v) the Line in/out circuits,
vi) the internat test osci [ [ator and
vi) the audio motherboard-

A btock di agram of the audi o system is shown opposite.

11 fhc-4cdl.e-!halnc!s

The audio channers conra
ampt ifiers with eLectr-onicaILy
The boards incLude att of
circuitry for the hybrid circui
capacitons, bjas and erase cont
sr,ritches"

in f uIl- record, sync and replay
ba Lanced line inputs and outputs.
the digitaL decodi ng and control
ts, monitor setect ion, headpeaking
noL reLays and equaIisation ranqe

I r. t- | Ltne tnputS:-

_ The ba tanced i nput signaL is taken to buf fer ampl-if ier stageIC1. The gain of the stage is about -14d8_ FET sr,, jtch aZ1 rouresthis signaI to buf fen amptif ier I C20 via i nput LeveI preset VR2and an insert point which can be bypassed by link LK1. AZ6
enab I es the osciLl,ator i nput . From the out put of rc20 the signatis fed to the Record ampLifier and to the monj tor seIect system.



II
,'"\-1-
^l---\

E

O:H
r-- Lr!EE<

=r(_f

a
)<
LJOIm

=Lll
Fa
U)
cl
a..f

s-
L-t

l-L

(-

dC

I

I

).6 ,/\

Er 
I

I

I

1-}
E<'pv

(-.'



The Record amptifier is a three stage amptifier.The first staoe .(IC3a) is the siln .t"g". 
.fhu 

gain jsadjusted by hybr id circuii- <onil.'"" eo

,he phase compensat ion stag; (rc3b) has a gain of 0dB at ar.I
:i:::?l.rl:equencies. rhe phase .u"pon"" i. "ai".i"a. Ii" i,yu.ia

^.-^]!: 
t::11 :_ frequency compensation, stage has t!,o hybrid

;;;;l;lts 
(REC LF and REc HF) and two ranse switches (REcLF and

The RECLF sr{itch adjusts the tow frequency LeveL by approx6dB at z'Hz bv switch'ins i;;;; 
"ri ""a;me _constant of 3180us.The REcHF ranse'*i.:l^;djusts bt-;p;r;;4.5d8 at 20kHz.rhe REc LF and REC uF hyur.ie;;;;;;t, (DR3 and 4) adjust theL0U and H IGH fr equency time constant.- -The effect of the. record ampLif ierrs switches and resjstorsat the given frequenctes ls as tottows:_

11.1.2 Rec on d amptif ier:-

REC GAIN DR
REC HF DR
REC HF switch
REC LF DR
REC LF switch
PHASE COI,IP. DR

The signaI fromwith the bias signaL
record h ead swilching

ad j usment range
17 dB
14 dB
4.5 dB
14 dB
o oB
100 degrees

At FREAUENCY.
lkHz
20kHz
20kHz
Z0H z
?oHz
10kHz.

the output of the
by tfansformer
rel-ay (RL'l).

Record amplifier is summed(TX1) and_. routed to the

11.1.3 Bias and Erase ampLif iers:_
Squafe Have si gna Is Hith their funoamentats at the BIAsERAsE frequencies are suppl.ied by t h e , a u d i o . o n t . o a ;;;.;;,section '1 1.3 beLow).

. Th9 bi as signa[ (227.5kH2) js routed to the base of e.l 4.
:::::_,.^?n :ljtter fottower, Hith its-coLLector connected to
gignaL is passed to a parar.ter. Lc circuit (Li & c64) tuned to
I:l^.lr"l::L^j11ar1e1cr..rl ".bias sin" naue .i s then.buffered
I!11?l the sisna[ [evet beins adjusteJ-u, r,ri.ia"ilis.";;;:ii;srsnaI is passed to the- ouipui--a.lue. ,a";;-.r;;,,";.transfonmer (TXl ) . Tuning of the' bi as ano erase circuirscover ed in sect ion .1 1.1.i0.The efase signaL (113.15kH) is fed to e17 and then onto theerase driver circuit. A ser i es trimmer capac i tor is used to tunethe erase head. r.rhen not in use, the erase head is disconnecredfr om the circu.i t by nLZ.

and
(see

Th i s
the

bi as
rne

oy
the
f he

I



1'l 4 Ptayback pre-ampt i fiers:-

11- 1.5 Equa Iisat ion ampl,if ier:-

The SYNC and REpLAy heads have switched tuning capacitors toobta i n _opt i mum hiSl frequency performanc e. The capacitors areswitched automaticatty with t apL s peed setection.
.-,..Ih" SYNC.pre-ampLif ier is transformen coupIed to improve
,tnpr.t.. sensitivity and noise performance across the futr-bandwidth-
. The two pre-ampr-if iers ane simitar in des i gn. The fnont endis a di fferent ia t discrete ampr-if ier feeaing-into an iniug.r,"ooutput stage (IC's 5 and 7)-

The second stage is f itted with a f i xed 6dB/oct ave roLl- of f .The. two pfe-amp outputs are sent vi a FE T sr.ri tches e2g _ ajlto the input of the equaLisatjon amptifrer.

Ih." e.q. amptifier has three stages ICZbprovi des a switchabte LF time constant of approx
9nd DR6 are used for GAIN controt, feedi ng ihe Lf& DR7. IC18b conta ins Hr adj us tmeni via DR8 & CZ1.the HF time constant beir,reen two ranges. Theadj ustments at the given frequencies is as foItows

REP GAIN DR
REP HF DR

REP HF sr.ritch
REP LF DR

REP LF switch

ad j us tment r ange
16dB
14 dB
6dB
16dB
1 3 dB

and IC18. ICTb
3'l 80us. rc18a
ad j us tment C41
a35 switches

effect of these

at FREQUENCY.
l kHz
20kHz
2OkHz
2OH z
2OHz

.The output of the e.q. ampIjfjer ( Labet ted REp/SyN) feeds themonitor setect switching (JFET's (a36-39)). see section r1.1.gbetow

11.1.6 Out p ut stages:-

Fnom the moni tor setect pojnt the
f i Iter. signaL is fed to a Iow pass

3 -75kHz (Er ase)

to the metering
. The output of

ba tanced I-ine
using VR1. The

The amptif ier" has an attenuation of 23dB at 1.1and 4odB at ?Z7.5kHz (Bias).
From the fjLter output, signal-s are fedsystem (see 11.4 betow) and to the Iine out presetthe preset is buf fered and then routed to theoutput stage. The batance nuIt can be adjustedgain of the ba Ianced output stage is 4 dB.



1'l -1-7 DigitaI controI circuitry:-
The digitaI controt circuitry for each channeIon the channe t board. The g bit 'Audio Dat a Bus r

can be routed to any one of 10 data tatches.
Addr es s Bus | (decoded by I C9) determines Hhichrequired.

is contained
(see 11.7 betow)
The 5 bit rAudio
data Iatch is

The ten address codes cur rent Iy def i ned are as foLtows:_

Address
(bit)

3?10
0000
0001
0010
0011
0100
010'l
0110
o111
1000

(bit no-)
76s4321

SeIects-

Any
Any
Any
A ny
Any
Any
Any
Any

00000001
00000010
00000.t 00
00001000
00010000
00100000
01000000
10000000
00000001
00000010
00000100
00001000

00

The djsitat
bus' are hybrid
Saturn audio
aPproximatety 

1preset.

B.ias hybr id circuit-
Record LF hybr id circuit-
Record HF hybrid circuit.
Record ga in hybrid circujt-
Rep L ay LF hybrid circuit.
Rep La y HF hybr id circuit.
Rep L ay gain hybrid circuit.
Phase compensat ion hybr id circuit.RepIay LF range switch-
Headpeak ing capac.itor 1.
Headpeaking capaci tor 2.
Reptay HF range sr.litch.
Line input.
Tes t osci L Iator input.
Record HF r ange switch-
Rec on d LF fange switcn.
Record on.
Sync/repLay pre-amp setect.
f.lut e.
Input/ o ut put monitor.

The ,Audio Datar and ,Audio addressr busses on rnemotherboards are protected from channeI shorts by a set of ZZksertes resistons.
controt etements connected to the , audi o datathick .f jl-m packages des igned especratfy for

.channels. The adjustmeni stepl- representdegree of movement in the rotat ion lf a typical



11.1-8 SignaL path switching:-
The sritchino sect ions of the satur n audi o channeI have beendes igned to reduci switchrng noise i"-" r i ni mum. The devi.u. u."J(J112s) ar"e depletion mode n-channeI JFETs, and require garesource voItages of between -1 and _5 voLts to turn them ofi. fnuyhave an 'onr resistance of Iess than 50 ohms and a drain leakagecurrent of Iess than 1nA.

There are three types of switch circuit us ed in the Saturn.
(a) Singte e I ement ( i nput setector) -Each FET (420 and e2.l ) is directLy in the series path from theinput, the gate being driven f r.om the anoOe of a_diode (D9 and

?*3] . Il: ::l..lins stases are driven from the re,t. and the
.oy'. outputs (respectiveLy) ot tC1?. tf hen the input to theLatch is Iow (-8v) the output is high and the transiston (QZZ or023) connected to the output is '6n r. This puLts the cathode ofthe diodes (09 and D10).doun turn.ing oit tt" FETs (eZ0 and AZ1).tlhen the i nput s to the Latch (rc12)-aie high the tnansistors (QZZand 023) are off and the diodes fIoat high ir."i"g-"" ih" rar,(Q22 and a23) . The same type of switching iircuit i-" -"tr" usedfor switching in the necord and reptay LF r ange etements.

(b) Two etement (Repl,aylsync pre-amp seLection).This cir-cuit uses four feT; fo; switching, trro series etementsand tHo paratte[- The t!ro series FETs pass the setected si^n-ru,hereas .the t!ro paral.LeI eLements shlrt the signaL not sei:;;;;to ground. This ensures very high tevets of i i o | 
" 
t i o n, 

- - 
a r ou n a90d8. on the REp/syNc switih, ir'" rEi. are configured ,,,ith theifgates cross connected in pairs, the gate of the ripl.", -0"., 

FETrn common with the gate of the sync grounding eiement,-"no ul."
Ye f: a, t hus provi di ng simple changeover operati;n.
'Q1 ' of latch IC11 is connected to tf," .iii ;;;;';"ir, ,d?, tothe repIay pass pair. The Iatchei drivL the- g!tes of thesuitching e Iements via RC networ ks which controI the tim.i ng ofthe FETs.
A rbreak before maker action isthese networ ks (RC to nl = ,l 00ms, RC

provided by diodes incLuded jn
tof f I = 4.7ms).



(c) Two etement fi,rloni tor seIect switching)
The conf i gur at
a r e i n d i v i d ua I
together.

ion is simitar to the RE p/SyNC sHitch butIy controt Ied, aItowing both i nputs io Oe

J:;,;::?;;":::"1:?;; ;J.;;:.it"f;"::;i: ;:i:;":_".'"n.
Q0 of IC11 is
AZ of I C11 is
a3 of IC1'l is

the four FETs
srditched of f

and setects

- record on
- m ut e
- i nput mon setect

1=selectedr 0=des eIected, X=don r t care

X X X 1 - + + - - - - - - - - - + - - - - - - - - - - -o t o o :: o : o

1 0 0 o :: 0 : 11 .t o o ;' 3 : i0000
0 0 . ^ 

:: 1 : 0o 1 i ; ;; i : 3'l 9101 1 1 ^ 
:: 1 : o:: 1 z 0

cv^l^OIIIL KEC INPUT ITIUTEsELEcr aN moNrroR :: tloNlN : fioNour

The inverse states of MONIN and ItONOUT are a Iso generated.
_ ,^]!: f::. -t99i. outputs are connectei via dua t RC networks (RC tonl= ruums, RC toffr = 4.7ms) to the sates of. it'"-iir.. iiil"o.oura"""break-before-make" action "" i" -tip" -6) 

u oou u. However when muting .i srequired bot h ser i es etements u." il. n "i off a shor t time before boththe paratLeL FETs come on-

In addi t i on to ser i es swused to switch components in
itching there are
para I Lel with the

ttro types of circuit
main signal path.

(d) The f irst of these types is us ed
::?:.itors,usins a singte FEi. rr,"-n"i"-Inrough a djode and a singLe RC netiork(IC10, Q1 and Q2).

-^--_(:) The finaI type of switch.i ng circuit is used to controI therecond and repLay HF ranse sHitches. rn lhese t;; 
-;_;;.;;;s. 

etement i sa bi poIar transistor, the base of which ts connected to the latch(IC12 A2 and IC10 a3) via a singLe RC networ k (RC=1ms).

to switch the headpea k i ngof the FET is connected
(RC=22ms ) to the Iatches



'11.1-9 ReLay slljtching and bias/erase famp generation:_
The bi as and erase i nput s from the Audi o controI Board are

:?1?ud during punch in/out to reduce switch.ing noi;; i;-;-mtntmum.

._ -_t!u timing of the bias and erase ramps, on entry to and exittrom recording, is important. rn addition the recori and 
-e. 

"" eheads mus t be correctty connected befor e the erase and bi as rampsbegin. FinaLLy, since the heads are mounted 
" " 

p i 
" " 

t u I i , 
- 

i i 
- 
i ,aLso necessafy to start the rise in the erase signat first sothat start of the ramp (as r ec or ded on the tape ) reaches therecord head as the bi as ramp begi!S.._

.-The tape mot j on ' TAcH I ana mOiiOH signaLs fr om theaudio cont.o I board are used to synchronise the .urp. -una 
signal,swi tching sys t em.

RECORD START SEQUENCE

(i) 0n the REC-ON command the a0 output of ICjl (pin 2) isasserted high ('.1 r). This connects to shift r.egister IC14(pin 7) and retay. contnoL N0R gate IC.l 3 (pin 1j).The data on IC14 is now avaitabLe for c I o I k i n g 
- 
i h r o u g tlthe Iatch

The output of the retay controL NOR gate IC13 (pin 11)goes Ior'r and retay by-pass transistoi (011) is iurnedoff . This causes Q10 to be puLted on operating the erase
..(RL2).and record (RL.l ) rC!ay:.(tl,rr rhere 1s no tape mot i on (MOTI0N= r 1, ) shift register(IC14) is reset, prevent ing any operat ion of therecordi ng sys rem(iii) tTACHt pulses, after the assertion of REC_ON, arrive atthe ctock inputs to IC14 (pins 9 and 1) and ih" d"tu(r1r) is ctocked into the register.(iv)0n the second r TACH ' puIse the ei out pur oper a t es theintegfaton ci rcui t R g3, C6j and IC15b-The output of ,IC15b (pin Z) r.amps from +g to _8 votts.The ramp is of 73ms duration. f tr.i s is buffered Oi-dtS toprovide Q17 with a r a mped coILector current.rTACH' putses occur approximatety every .l 14,, of tapemovement. This represents a de Iay of at Least gms (at j0

'i ps) betueen retay contact ctosure and erase namp start.
N. B. The eZ output is aIso routed to IC2j (pi n g). If p.i n9 js aLso high then the bi as ramp is atso started no!,_

(v) 0n the seventh t TAC! | pu Ls e, the a7 is asserted. This is fedvia 0R sate (rc8) to thi input of the int;;;"to.- tnaZ ,naC60) around IC15a-
This ramp js buffered by e12 and provides cottectoncur"f ent to Ql4 in the bias circuit.



REC0RD 0FF SEaUENCE :_
(i) The REC-ON s.i gna I is removed fnom the. e0 output (pi n 2) ofrc11. rc14 pi? 1:fc iiis pi" ii oo.r,l so row (,0,). Theot her input of I C13 (pin f Ij i"'nutd high by the biasramp controI so the reIays are Ieft i; i;""i";,j.";";".
(ii)0n the second ' TACH I putse after thecommand il," 12.1,!n;;-"; i;io.;;":"1;;"j"jt.nl,""llj"o,signaL beg.i ns to ramp off -

(iii) On the seventh. ' TACH I pulse the e7 output goes IoH andthe bias signat star ts to ramp-ott.rhe output "t-ll:_op_lll- (;;l"p;n z) stays hish as theramp voltage,rises untiL the 
"rittu" of a12 neaches +gvvolts- At thi:_?o]lt th; No; i"tu or.prt (rc13 pin 11)wilt tur n on and the ret"yi *iii tur n otf_

STAqT tF
@mDM

ll
END IF
fiEClRDII.IG

REC-0N rcr+-z

ERASE
VOLTS

BIAS
VOLTS

iH'rlIfr4-. r I

TPS

lc14-11

TP7

ER,ASE SIML EMtrLOFE

SIAS SIO!i| ENIEIPE

BIASi IRAS[



I r. t- tu dtas and efase tuning:-

To adj us t the bi as and erase cur ris required:-
i) tli deba nd mi L Livottmeter
i i ) 0s c i [ [ o s c op e .

ents the fo[ [owing equi pment

(mini mum lMHz),

a)
b)
c)
d)
e)

g)
n,

1)

))

1) Erase Cunrent
Turn off machine
Ptace channeI on
Turn the porer on
Pr obe Tp10 (E R.I)
Put channeI into
Turn the erase pr
Adj us t the tun.i ng
Turn up VR4 unti L

di stof t i on_ Then
sine wa ve

poHer.
ext ender board.

, using TP6 (ER_GND) as
record

ground

a ground reference.
adj us tment to max (FF)
this setting.

mum Bias current. This
MVM ( = 3.5mA bias

as cir"cuitf y
settingsl

eset (VR4) to m i ni mum.
capac i tor C68 for max i mum current.the current wave f o rm s hows signs ofback off VR4 to obtain a reasonabte

Re-check tuning of C68 for naximum out put . If the
l llent sudde n ty j umps t hen go back to step f )
TP 10 shou Id show a readi ng oi not Lesi ttran 50mv RfiSon the mitIivoLtmeter ( = 5 0mA era se current).

2 ) B i as C ur r en t

a)
b)

c)
d)
e)

l)

Probe TP8 (BIAS I) using R21 asUsing the keyboar d, set "Bias"for this channei. Do NOT store
Tune L3 for a peak on M Vttl .
Tune TXI for a peak on MVM.
Repeat steps 2c and 2d fon maxi
shou Id be not Iess than i5mV oncurrent).
Recover your bias aiignment on the aLignment paneL

tment of the master bi as Ievel_See sect ion 11.3 for adj us

[N. B. Ph ys i c a t

wi |. af f ect
adj us tment of bj
aLL stored bias



1 1 .2 Jhe_!ape_hsa-d9: -
The Saturn is avai Labl.e withThe inductance and heaa gaps are

[N. B. Head a Iignment

bot h 16 and 24 track
as fottows:- headbtocks

!ced--Ildcs!e!!e___!esd_sep_loisceas_-(cqll
Erase 1 .6mH 2*200(um)

'I 0-20 (um)
3-5 (um)

is cov er ed in section 12.61

Record 7mH
Reptay 80mH

1 1 -3 Jhe-qester_!tq9_e!_d_stase_eser!!s!st:-
The masten bias oscir.tator is situated on the audi o contnoIboard (see circuit diagram c11z'.. rcli; is connected as a 455kHzcrystat contro[ [ed osci ttator. Li nk LK1 is p. oui Jua- io--" tion themaster osci Ilators to be disabIed.Divide-by-trro circuits of Icla-Jrovide bias (zzz.5kH) and erase(113 -75kHz ) f r equenci es -The erase output is buffered by Ic16, e3 & Q4 and f rorn there isfed to the audio channer-s. The mas tei erase out put r-evet is aoout4.5 votts rms (as measur ed on Tp9).The master bias osci Itator has a simiLar. buffer amplrfien(rc15, a1 , aZ) and the output votiage- is "Jirrl"a'' ui"'"hro.iocircuit DRI under processor contro l. The bias output LeveI(measured at Tp8) sith the hybr.id set to maximum is approx 4.5voLts rns.

tN. B. Ad j us tment
wiLI affect atL s

of master bi as Levet
tored bi as settings.J



11.4 U C ! e ! t ! s - 9 y S l9 E : - (See circuit di agrams sM3732, and Srrt3733)

11.4.1 Phys i ca L Layout

The monitor. outputs fnom the audio channels are used for
met er i ng purposes. The audio mot h er boards combine the signaIsinto a ?6 uay cabLe which is routed to the ,,auxi Lt.iary rack,' onthe rear of the machine. Amptifiers for both types of meter useoin the Saturn are contained in a doubte {idth modu L e |rhich prugsinto this rack. The meters themseIves are pLugged into the
externa I sockets on this moduLe.

The Iarge meters used in the mach i ne overbr idge can be eitherstandard or "BeIL Spec,, types
meters. The smatl meters used in
as Remote neters.

and are referred to as LocaI
the Tota L Remote are referred to

| | ..+ -Z Circuit configuration

Loca I meter amps

The signaL reci eved from the audi o channeLs is first passedthrough a switchabLe 10dB attenuator. The controI tine f or. thisis generated on the audio controI board, and is common to a|.

ba l- [ a s t .
The Loca I metefs require no caIibratjon.
The outputs of the LocaL meter amplif iers are atso routed v.i aa cabIe to the Remote meter ampl.if iers on the other pCB in the

moduIe.

b) Remote met er amps

channets. This stage is fo
dB gain. A serjes resistor
which can be shorted out

The input signat recieved from
app t ied to a precision rectif ier" ci
ga in stage. Appr ox j mat e VU character
are obta i ned from an RC net!rork on
The cabte feedi ng the nemote meters
this network.

Lowed by an ampLif ier Hith a fi xed 10
s provided in the meter out put signaI
f the LocaL meters have internaI

the IocaL meter amps js
rcuit, which is fo t I owed by a
istics for the remote meters
the out p ut of this amptjfjer.
is connected to the output of



_The remote neters themsetves areresistor^ in series with the signai. f f,ur""remote meter i ng moduIe,,whi.f;;;t'6e-tgarn access for adjustment.

11.4.3 fileter caLibration
If LocaI meters are notcatibration is requireo.

a) Turn of f the pot{er
b) Refer to the sketch
c) Undo the four (two
d) The meter ing modu Lepresets

fitted to the machine then no

f itted r.rith a variabte
pr ese ts are inside theifted from its cradIe to

at the machine
in sect ion 14.2.1

each side) screws marked 'Alcan no!, be tifted up to reveaI the

If both sets of meters are in use then the presets can beused to match the readings between meters. If the facroryca t ibrat ion has changed and the neters oo not agree with eachother then use the fotIowing p.o""Jr.".. -

1. SeIect input moni tor2. Send a studio reference IeveI signa[ (mi xer 0VU) to aLttnacks.
3. Adjust audio channeL "Line jn,,preset for 0VU on LocaLmeters.
4. Adj us t remote meter preset to read 0vu on Remote metefs.5. rf.necessary adjust iudio chann"i-"iinu out,'preset for astudi o reference LeveL (mixef 0VU) r etur n signat.



11.5 ds!i9-t!p!!lec!pc! (see circuit di agram ClZZK)

11 .5.1 Phys i ca t tayout

E Iectroni ca I ty ba tanced i nput s and out put s are fittedto the audi o channeIs, and.these signa ls appear on ,l 0 trayIDC connectors on the audi o mother boards. One connectorper pair of tracks.

PI N

PIN
PIN

1 0v (ground).
2 Line in/out (co Ld) .
3 Line in/out (hot)-

The signats are connected
boards by 40-uay ribbon cabLe.

The three Audi o Interface
rear door of the Saturn. Each
connectot s
The pin out of the XLR connectons is as foltows:-

to the Audio Interface
0ne cabLe per 8 tracrs.
boards are mounted on the

contains 3-pin XLR tine

option. This is a
the machine and
30 (o/p) ) between
pin-outs of the

Vanetco
1.4 lor
paratteL

The Iine in / Line out signaIs ane aLso provided on a56 uay muIti core conn ec t or (.1 per g tracks). See .""iionpi nout detai Ls.
The XLR and Varetco connectors are rir-ed di rect Iy in

11 2 Transformer ba Iancing (option):-
Atso avai LabLe is the transformer ba Iancing

mechani ca I assembLy rrhich f its in the rean ofrnserts transformens (Sor.lter 3?16 (i/p) and 51the I/0 connectors and the audi o channeis. TheIine connector s are unchanged.



11-6 fhe-i!!er!e!_!e9!_99qi!!e!sr:- (see circuit diasram srtlJZl4)
The Saturn buil-t in test osciLLator is provided fortesting and atiqnment of the araio ,ysi"m. SinusoidaI or squareHave signals can be generated at 0 vu (+4dBmi 

".-:io iit <_oorr;at 16 fnequencies from z0Hz to 2tkni- 
-irre 

test oscir.tator signatsare generated on the audio controt board.The osciltator is based 
"aornd 

-"n integrated Haveformgenerator (IC9 - g03g).
0sci Itation is _d]sabl.ed by asserting (high) IC10 pin 13 viaana Iogue switch (IC10A)
The frequency of osci ttation is determined by the resistanceto +8v on IC9 pin.g and tfr" ."p..iijnce to _8v on IC9 pin 10.Eits 0 to 3 on rc6 seIect th. ;";;;;;d-iaLues via the anaLosueswjtches of rc7 and rc8, rnJ".;;;;;;;"; contror.

b.i t
3210

rc7 rc8 components nomina Isetected f r equency

9 9 g 0 x1 ,Y1 x1 .Y1 c7,R2
9 9 9 1 x2.Y2 x1',Y1 c7'.R3
9919 x1,Y3 x.t-,Y1 c7'.R4

Ir e i trI:tri \!:il il:ii
9 1 g 1 x?,Y? x?-,Y? c8;R3gll0 xs,Y3 x2,Y2 c8;R1
9!1^1^ x4,Y4 xz',Yz cS,Rs
j iii trl:il tr'=:i1 i3;[i
: o^ 1 g x3,Y3 x3-,Y3 ce',R4j Y 1 1 x4,Y4 x3,Y3 c9,R5

i ) 3, i trl:# il:ii ti8;tf
I110 x3,r3 x4,Y4 cro,nro1 1 1 1 x4,Y4 x4-,Y4 cto"i.ti

20 Hz
35 Hz
60 Hz
90 Hz
25O Hz
450 Hz
75O Hz
1 kHz
2.5 kHz
4.5 kHz
7 .5 kHz
10 klz **
15 kHz
18 kHz
21 k H z
25 kHz

** Note that preset (vR1) is wi red in senies with R5 in order toaccurateIy trim the frequency of the 10knz setection as this ismos t commonI y used for bia. iAjustments-



11.7 Aud io Controt:- (See circuit di agran SM3714)

Th e Audi o ControI board contains the
generating the rAudio Data Busr, the,Audio Address
'Channet setect' I i nes. Thes e signats are the means
passes instructions to the audi o channets.

11.7.1 Ch anne L Setect

circuitry for
Busr and the

by vhich the CPU

A 5 bit code is produced on the output of IC'l 8 yhen the CpU
wishes to send data to a particuLar channet. This .is decoded byIC17,19,21 and 23 into one of 24 output wires. The signaL at thispoint is a negative going putse of about 5uS duration. This TTL'gnaf is IeveL shifted by !C?O,22,24 to the +/- 8v Logic required
tJ-l the audio system. The channeI select putses are distributed tothe channeLs by the audio mother boards (SM3716 & Stil371Z).

'11 .7 .2 Audi o addr ess bus

The CPU can setect one of 32 different functions (e.g.
repLay gain sett ing, monitor status etc.) on each channe L by meansof the 5 bit address bus. This is generated at IC25 (bits 0-4), and
Levet shifted to +/- 8v togi c by IC27-

The channeI boar d onty d ecodes the f inst 'l 6 of these 'functionsrand onLy the first 10 are actuatIy used (see section 't1.1.2). If afunction address great er than 16 'i s ge ner at ed t hen IClZ i nh ibi ts the
channeI setect pulse. This atLor{s channeI functions not to be
physi ca I Ly on the audi o channe[.

11 .7 .3 Audi o data bus

The informat ion required by any function (seLected on theaudio address bus) is sent to the channeLs on the Audio data bus.This is 6 bits nide gi vi ng 256 settings per function.
The bus is generated by Ic28 and IeveL shifted by op-ampsIC?9,30. Since the op-amps are connected as inventing integnators,

the CPU s ends inverse Iogic to IC28.

11.7 -4 Audi o controI

Three additionat signals are sent to the audio channers o'lthe CPU. These are generated a IC25 bits 5-7 and IeveL shifted byIC27. See a Lso sect \on 11-1.7.rmotionr used to switch off the bias and enase sys tems Hhen Iack of
t ape mot i on is detected.I tach I used to time the bias and erase ramp starts according to
cun nent t ape speed.Itiming' is used to disabIe the separate timjng of bi as and erase
ramps (see section 3-3.6).



VR2
output.

1s used to set equa I mark_space rat io on

the sine waveform.
the sine wave outputpresets shouId ont y be

routed via a
i nser ted to

of this i nput
a mp I i f i e r I C 1 2 B

the square Have

By successively
can be set for a
used af ter the

h,ave signa Is to
bits 5 & 6 of

VR5.

switching .i n R23
and ICI0D. Note

meter amp I if ers
raised when t

break jack where anreptace the intefnar
can.be adj us ted by VRZ
or I ves the feed to the

have be en correctty set as

osci Ltoscope to Tp10 (TsT

.- VR3 and VR4 adjustadjusting these presets
distortion of <0.12. These
marK-space ratio has been

. IC10B and IC10C select either sine or squarethe buffer ampLi fier IC1ZA, ,nau. tt,"""ontroL ofIC6 (via IC11). The sine rrave 
"rptitra"-is set by

The gain of this stage is reduced by .t0dB by
"ld its ca L ibrat ion preset (VR6) via IC6 bit 4that bit 4 contnoI signaL is aIso ,unt- ao the(see sect ion 11.4 ibove) so that 

-rutu" 
gain isosci Itator s.i gna I is reduced-

From here the sjgnaI isexternaI signaI can beosci ttator. The sensitivity(0utput Leve t) . A buffer
audi o channets.

The tes t osci .ator is factory. s et, but if adjustmentrequired the f or-[owing procedure ihour.d'be for.towed:-
Ensur e that the Iine IeveIs
descr ibed in sect ion 4-Z
Connec t a mi Ltivol.tmeter and0sc).
Connec t a s tudi o ref
+4dBm) to the "i."""1i"?X;,1":::*:i:na 

r ( ractorv set to
setect input monitor for atl -ctann"rs, 

untock th^atignment pane I keys (see sect ion i.i.il, 
"no turn cthe test osci t tator. Ensur e the .l 

OUe 
- 
i"O is of f. Checkthat al.L the VU meters__give the-."rJ- ieaO;ng. ff themeter readi ngs are djf f erent, go back to s tep 1.Adj us t VR7 (Output Leve t ) to'aitri"""'OVL on the metersDisconnect the externaL signaL f rom-tfte soctet.Set the osci ttator to lkHz squ".u-ru"u"-

1d jur ! VR2 (mark-space) for a SOZ Jri y .r"."Setect lkHz sine rave.
Adj us t VR3 and VR4 (SIN-ADJ) to obta.i n the best sinewaveform - 0.12 di stort ion is 

".fri"r"Oiu.If .a frequency counter is avai i.ui",-."iect i 0kHz sineand trirn VR1 to obtain 10kHz.
Setect l kHz s ine wave
Adj us t VR5 (0S C LE V) to obtain 0VU on the metersSeLect-10d8.

6-
7

8.
9.
10.

11

12 -
't<
'14 -
15. Adjust VR6 ( -10D8) to give a meter readi ng of 0VU.



12. IcaagpQt!_E!ss!rqni-cs



12-1. llotor drive system

J.h" mi croprocessor systemthe spoo t i ng mot or s taking drive requirements fortoL Iowing f actors_

neet- (ef f ective reeI

catcuIates theinto account the

rape on eachA) The amount of
diameter)

-) The tape tension requi red.
C) The acceteration requi red-

s_lMI..&.
Rl.5E
E}€RAIM

>--_

ruIm v[TS

I

I

+-1-

I
I
II *n 

^.ot}-.. ,,...-Y

SPOIT M(]IOR CONTROL. . .BLOI]K LIAGRAIY



Each motor is dr i ven via a dua t D to A converter on the interfaceboard (rc12 & rc13). The output of one haLf is reIative to theamount of tape on the spoot and the outpui ;;-'i;" otherrepresents the tension r equi red. These out put s are nuttipl.iedtoget hen to form the torque command uo i t"g" (T.l Ren i nd motor &T2=l,ind motor).

These siqnaIs are fed via the psU main board to the .ET boards onthe heatsink btocks. Each FE t board drives fouf ll|OSFET devicesand each motor uses tHo of these boards (g FETts 
-p"i 

ioao.r.Together each pair of boards 
".i 

-i, 
a vottage to curnentconverten with 1 Vol,t input producing approx 2 nips of- ,o.o.current- Each FEl.. is -driven bt iiis own opl".p-'"nO isindividuar.Iv fused with a 1n.p iur". rltetar. oxide varistors r.imitthe absotute maximum vottage 

"p"". i ni "i.o.. tt" I\4os FE T devicesto about 600 vol.ts.

An important point to notecurrent and motor torque. The
r nonLess rotor type and have aregardtess of moton RpM.

12-1.1 Bi-directionaI drive.

is the reLationship between motor
mot or s used in the SATURN are of anIinear cur rent torque retationshio

requested by _RD or RRD, ICZ &which via Q5/ai (11 ) and Q6/04
re Iays stritch over.

In order to
acceteration
direction of
motor wi L l
The reversaI
a pair of
control. Led by

t,Jhenever a
IC3 genenate
(T2 ) remove

dlrection reversa I rs
a 40ms btankjng putse

mot or current |.,hi te the

maintain constant tape tension unden highconditions the dr ive sys t em is abl.e to reverse themotor currents. Under these cond.i t ions the Ieading
l: _t:!li1s the.tape,and the traiiinf-motor pushins.or motor cunrent is done on the pSU main board usiilretays (RL8 rewind, RL9 |.lind). fhe reLays anes igna ts f rorn the interface board (LnO-A nnOl.

12.1.2 Current bLankjng. (see pSU circuit di agram C 137K)



12.1.3 Braking.

In most circumstances braking is done dynamicaLLy. Thismeans that },hen l!:-a:0" is spooiinl t"rt in one dir.eci.i on and:^a:? is requested, fast spooLing in ii" opposite direction isused unti L the tape comes ro rest.There is however a secondary braking system used underpower fair' and sone -other condit ions- ihese bnakes use th; energystored in the notating spoot mass to- or rng the-iap"-i" .i.,. Theyare a ct i vated in one of tuo ways.

l] lilytlgneousty .i f mains power faj ts_r'., lnotv.lduatty under processor controt_
In either case the action is the same. If we cons ider therewind motor. *n"i^.!:-:J;"";f;;.;rir or on the psU main boar.dis interrupted ejther through Ioss of i24_.voLts or on- |uq,u.atrom the processor (LRB), Il: a. op" oui ri"si-prtijns Rl-z,coi [ +R18 across the moton. ff ile motor"-aem i" f.,igt enough RLZ wil,tpuL L in thus removing ttr e itrora '...o.s 

037+R20. After a shortper i od -20 wiLl- di scharge and RL4 contacts ctose. tf the motorRPI'4 uas high enough and turning i" ;;; irai ting direction , which'rs anticIockwjse for .this m6tor, lu..unt wi Ll. fIow thro;gh themotor via D37+ R20 so reducing it's'R;r,r . No current witL f Low ifthe m'otof was tur ni ng in ile [;";;ni ai.u.tion. EventuaLiy theRpM wi t I be t-ow enough ior. nr_i .;--;;;; out, ptacins a d]rectshont across the motor. 0bviorriy if-[ne jnitiaL ..pl,l Has Ior{ themot or witI be shorted as soon 
", nl+ a"op, ort.The wind motor operates in exact Iy tl" same uay exceptthat the r'ead/trai t,direction. 

";;-;;versed. The effect of this'i s to give smooth, safe teaa/trai L ;.;ion oraring if po!,er diesat high spoo t i no speeds. FuLL mot or shont.lng comes in when tapespeed has dropped beIot"l about 2 ips.
If the processof commands these secondar-y brakes (signaIsLRB & RRB from the interface Uo".aj then c u r . 

" 
n t 

- 
O t 

" 
n t i n g isforced via D46 & D4z. c?g & 31 ";r;;; itrat wtr en a processor brakecommand is reteased, the .r..unt--oi"ni ing i; -,n;;;;;;;;; 

Iong
;::::i. 

t". the relays to disensase befir" ponu. i.-i"a-to .r'r"



12.1-4 Saf ety points

The motors are protected by fuses F7 & Fg on the pSU mainbut remembea these facrs.
**********)k************************

DC motor suppLy vottage (+160vdc)

board

takes severaIA) The
minutes

B) 0ver
circuit

to die aray after power g oes off .

400 VoLts can exist across parts of the motor dr r ve

***********************************

12.1.5 Adj ustments

The onty adj ustments required for the motor drive system afe thecaIibration presets on the to - converters.
Facititjes are pr"ovided to allor{ these adjustments to be madequickIy and accuratety.. (see Tes t Mode - section 9.3)Four . adj us tment presets are Iocated on the interface boardtogether with test points for T1 and T2.

vKt - tt oaln
vK( - tz ga.tn
vKJ - tt zero
vr(.+ - tZ Zefo

Ii^ li* h i€"
MINI

T1 T1
ZEFO IEST

POINT

NOTI THAT SOI'1E PCBS
HAVE INCIRRECT LABTLS
ON THESE COIIPONENTS.

THIS SKETCH IS CORRECT

FOR ALL BOARDS.

rIG 3 INTTRFACI BOART PRESETS

In tes t modes 0 to 4, zer o tension va Iues are output toAts. Adj us t VR3 & VR4 for -20mV DC on the test points.In test mode 5, fuL I scaLe is output to a|- D to A's.& VR2 for +2.7V DC on bot h test points.
Note that the motors should be disconnected fromdistributjon board be for e entering test mode 5.

ALI. D

Ad j us t

to

RI

the deck



12-1.6 Emergency fautt finding

q

6

A fault in the motor drive system wiLL usua|.y first sho!,i tsetf by the machine being unabLe to run for to g r,v.i thoutdnopping into ',Load,'- if,is afmosi certainty indicates anunbatanced tension controt system. t{ost f aul-is -;""' ;;""io.".uouith the ajd of a simpIe DC vottmeter.First check the adjustments as in 12.1.5 above. If thesecheck out 0K t hen fottow the p r o c e d u r J 
- 

b 
" 

t o , ,

(S ee circuit di agrams C 126K and ClZZK satufn poHer suppLy. )
'l- Turn the power off _

2. Putl out the po|{er suppty on its runner s and remove both therop covefs.

3- Lift up the tr.ro heatsjnk assembLjesnuts are provided to secure tt., ilntnt!",]i lll::;;ncaptive
4. Not e that high voItages are pr es ent in these assemblies.

*********** BE CA RE FUL ******)r*****
DO NOI TOUCH ANYTHING I,IITH THE POt.,ER ON

. Turn the power on

- Us ing the polrer suppLy star
check the voItage on at[ 1+160v DC.

.(- Any not pr es ent indicates a bLown fus e on the FET board_
8. If a repIacement fuse atso b I ows, then the FET is probabIyshont circuit. Go to step 1S Uet-ow.

9. Put the recorder into ,,Stop,,.

10. Check the voLtage on the interface board test points for T1and TZ_ The actuaI vaIue measured here wj tL ;;p;;; oi atuamount of tape on eac h reet.
tr. t"i::::^ang_yottase on the Larse 3.9 ohm resistors on the FErwud, us. \rne reg nearest you). Each one of the eight in theLeft hand heatsink assembiy ,torlO read the same as Tl, andthose in the right hand assembty the .uru 

". ir: i;";"vo I tages indjcate the current t'hrougn each FET.

If just one resistor fai Ls this test then either a btownor a fau I ty op-amp .i s jndi cated. eo to step 15 betow

point for^ the negative reao,6 FET cans. This shouLd be about

ta



13 If al-L the resistors in a bLock
of the T1 or T2 s igna L must be
From Intefface board J2C pin 7via Digitat rnother board

faiL this test
traced through

then the path
. Taking T1:

14-

to PSU J8 oin 7
via R9 and R10 to J1g oin 5
to Left hand heatsink FET boar.dsto pin 3 and pin 5 on four op-amps

If both vottage and currenr are correctfault wiLL tie etsewhere e.g. mot i on
m i s a t i g nm e n t

for atI FETs then the
sensing or mechanica.

1q If a f ail.ed
are not
function
the other
is easi[y

to_

17. If the r educ ed tape tension
operate the machine satiadjustment of 12.1.5 butThis t.litl restore the orioi

18- THIS SHOULD ONLY BE DONE IN
SESSION.

FET or op-amp is di s cover ed and reptacement partsavaitabIe, then the recorder can be made toas an emergency measur e by removi ng one FET f rommoton to brjng the system back i nto batance. Thisdone by removi ng a fus e from the FEt board.
Recheck the adjustment as in 12.1.5 and then try machineoperation.

now provided is insufficient tosfactoniLy then repeat thesetting "9uin,, to r ead 3.1v DC.
na L t e n s i o n s .

ORDER TO FINISH AN IMPORTANI

As a safety precaut
speed to 300 ips if tn
section 3.2.6

on it is advi sab I e to Limit the w.i nds action is taken. See Varisooot

't2
R ep I a c i n g FE t s

LoHer voltage devi ces such as trlTM6N55 canare protected fnom vottage transients.

Since 7 FETs are now doinqrepair shouLd be carr ied out Ai

This can be provjded by the use of two1.5KE200A) MSORB devices connected
acnoss the drain and source termina Is of
The bar on the MOSORBs goes to the drain

the t.lonk of eight, a proper
THE EARLIEST OPPORTUNITY.

to the
s is an

be us ed provi di ng they

MotoroIa P6KE200A (or.
in series with each orner
each device-

term i na [.

The Saturn wi [[ run lJith different types of FET fitteddrive board. The recommended type is'iilotorota f,tTM6N65_ Thi850 voIt device.



12.2 gp!iqa!-!aqhqIc!qt9.

Three opticat tachometens are used on the SATURN. 0ne on eacnspooI motor and one on the motion rotter_ Outputs from thesesensors are processed on the Interface board.
The most jmportant information derived from the tachometers are;

A) Tape speed_ (secti on 12.2.3)
B) Amount of tape on each reet - (section 12.2.4)

For circuit references in this section see rnterface Boardc i r c u j t d j ag r a m

12.2.1 Spoo [ fiotor Tachometers -

Attached to the ends of the spoo t mot or shaf ts are thin sta.inLesssteeI slotted disks. A dual- infra_red opt.icaI interrupter ismounted so that its beans ar" U.ofun Dy the outer ring of 141stots as the motor s!,af t rgig!".. if,ii'p.oorc". ph"s" quadratureoutputs from each sensor (L RT1 & LRT2 ior the suppLy mot or / RRTI& RRT2 for the take-up rnotor)- ff we look at one paii of signats,say RRTl & RRT2. Ic3g_A compares tfr" ."irt iu" pf,u!!.' io 
-p.odu."

an output r epr es ent j ng the direction of rotatjon. This is then'tnput to the processor via IC29. RRTi is aLso sent_._.
A) To a frequencv detecting circuit (rc34-B & r c36-B) . The out putof this cjrcuit r.,it,r be h;iir-;t-a;;;;;;I is rnoving and Iow ifnot. This js then input to the processor via IC29.
B) To one of the jnputs of a counter/timer (ICZ1) whefe thepulses are counted.

'12 -2.2. trlot ion Sensjng Tachometers

l'40unted on the end of the Motion norrer shaft is an aruminiumdisk which has z4 hor-es .p"""J 
"qJ"ii; ". ound its circumference.A pair of infra-red opticaI i"t...rpil.s ane mounted so thattheir beams are broken as the rotler rotates. This pr oduc es phase

::"1i:tr.e .signaLs pH.l & pHZ . Mot.ion and di rect ion infonmation'rs generated on the interface board as for the spoo I tachometers(rc35.37-A,39-A). Each positive udge-of pH1 sets tatch rc23_B the:yl!rt of which causes a non maskabLe interrupt (NMI) of themrcroprocessor- The r.atch is cteared aften i t 
" 

- - 
i r, 

" 

' ' ' ' 
i n , 

" 
. . , o aservice has been completed. This prevents .i nter ference causingsetf interrupts and possibty a softu!.J-"."rn.



12.2.3. Tape speed

The ttlot ion rot Ier in the tape path is of known di ameter ano thetacho output intefrupts the microprocessor Z4 times everyrevoIution, as described above (12.2-2). The crc (rczl ) on theInterface board is fed rith a 250KHz reference frequency iREFcK)der ived from the crysta t controI ted osci Itator on it" p.o"urro,.
board. At each NMI the number of reference cLock puLses countedby the CTC is stored. From each reading the tape speed can De
ca Icutated but for greater accuracy they are ave r lged over theIatest ?4. If the tape speed is very sLow ( <2ips ) tie the CTCmay overf Iow. This is Latched by ICZ3-A and signaIs to theprocessor that the readi ng wi LL be incorrect.

'12.2.4. CaIcuIating the t ape on each reeI
Aften every compLete revotution of the motion ro[[er (i.e. ?4NMIrs) the number of neet tach puIses (LRT1 & RRTI) are inputfrom the CTC. Using this ratio the processor caLcuIates the"effective reel diameter,, for each spoot-. The vaLue found fordi ameten is checked fon errors be for e it is us ed to gener"tu a"p"tens ion inf ormat ion.

A) The diameter cannot be smatter than the centre of a
NAB hub (approx 4.6 ins) or greater than the stack on aful. 1 14 inch reet of tape (approx 13.25 ins)
B) Thnee consecut ive di ameten caLcutations mus t notdiffer by mor e than a smaLL amount.

After a "tension error,, message (section g -?.3) on a soft|,larereset (section 3.3.6) both the above condit ions mus t be satisf .i ed
be for e pr opef operation is restored.



1 2. 3 Is!qie!_!isi!_elq_!apc_ptc9c!!e_sc!s!!s

'l2 .3 .1- Tens i on timit sensors

Attached to the under s i de of each damp en arm is a smatI atuminiunrvane. The position of the vane is sensed using an infra_nedoptical sensor of the same type used on the motion rotter
:.1:!:r:ler- The-outputs are s ent to the Dec k Distr ibut ion BoardHnere they are 0R'ed tosether by IC1 to produce the .;;;;i ,EoT,.This signaI js sent to the Interiace Board and input to theprocessor via IC28- lhe.eOT s igna I go es high if either'i"rou. 

".,moves too far fornards (tensioi too-h i sh ) 6n t"; 
-;;; -i.itnr.o.

(tension too Iow).

12.3.?. Tape presence sensor

To detect the presence of tape, an infra-red beam is sent acrossthe tape path and detected by a sensor on the Headbtock board.This board is situated n"xt to -thi
infra-red Jioj" ii mounted in a smai,"t;:;"1;;t."1 n;f,: t:::i
opposite the erase head. power i. .ontinuoust; ,;;o t i"i to itfrom the Deck distribution u o a r J 

- 
v r a 

- 
c J i r e n t timit resistor R6..11:l:r: -t"pu;__lf,u beam.ir.."n""j Uy-itstt activated switch (s1)Hnose output (Tps), on pin 4, uiLt b; hish and LEtl-;iii';;.".

These systems are
t ape Hh en conditions

The sensit
sensitive).
For corfect

1? ??

A)
B)

D)

l.lhen

us ed to prevent tension
ane unsuitabte.

being appLied to the

ivity js contnotted by VR1 (ctockwise Less
adj us tment ;

Remove tape.
Reduce sensitivity until, the LED goe s our_
^In f 

gase sensitivity unt i I LED j rii -.o.u" 
on.

L onr t nue to tncrease sensi tvi ty by half a turn.

is TPS used?

A) Going into
Lacing
D,/ EUi.t mode. to
from the heads
C) Tension going
ot the tape

S TOP flom LOAD.

nemove tensi on

out of limits.

to check for successf ul-

if tape is puLLed away

to ensur e safe handIing

The. absence of a Headbtock board is detected(LK1-4 - see sectjon 12.5.1) and "pp.op.;u,"is taken in the above circumstances.
using the ID system
a Iternat ive action
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ControI signaIs HS & TL are used
These are generated on the Interfacedistli but j on board for buffering and

to opef at e these mechanisms.
board and sent to the Deck
i nter Iock'i ng.

12.4.1 Head screens.

A .small... D9 motor, gearbox, fr. jction ctutch combination drives apair of fiu-METAL screens up through the deck pIate in- front ofthe Record and ptayback heads to prevent hum pickup.0n commandfrom the processor e2 turns on and current fiows thr^ou;h themotor via R2'l and the normaLty cLosed contacts of a micnos!ritch.The screens are dr i ven up at a rate controLLed by R21 _ t.Jhen thescreens are fuLLy up the mjcnoswitch contacts open, addi ng anextra resistor in senies with the motor. This r.imiis the star.r.current to a safe continuous vatue. If the screens are pusireadown manua L ty the f r-jction clutch operates causing no damage.l,lhen reIeased, the motor dr ives the screens back up.!lhen the screens are commanded to orop, a resistor / diodecombination acnoss the moton terminals causes them to faLLsmoothty using the back E l',1 F effect.A micro-switch fitted to the tape Iifter assembIy prevents thethe head screens from openating untess the l-ifters' are f ul.Lyretracted.

1?.4.2. Tape Iif ter.s

A pain of staintess steer pins r.if t the tape away from the neaoswhen ptayback is not nequired. These p.i ns are moved by a sotenoid/ stide combination- .uhen the machine is ,npo*"..J, -,i" 
restposition is with tape against the heads.0n command from the processor e3 turns on caus i ng current to f lowthrough the soLenoid vja a microswitch. The microswitch isarranged so that the Ljfters can onl,y be openated when thescreens are fuLty down. This prevents 

"ny por.ibi Lty of it" arpucominq into contact Lrith scneens. Uhen it.ls turned off, the backEIr4F spike is supressed by diode D3.



12 -s - !sq!!!ss!_rden!i!y-.
It is posibte to fit the SATURN r{ith headbl-ocks usdi fferent tape 

- 
head combinationr. i""0. may vary both inot tracks and in taDe. width- The p.o""".o. .un identifyf i t ted. by readins a 4 bit code f;"; -i;; 

headb toc k. Theby Links on the Headbtock boar"d .i"t-""a made = 1, Linkand have the fo L Lori ng meani ng _

ing various
the number
the type

code is set
made = 0)

01
IDo 1.. ?,,

ID1 8T,1..or 16T,2,, 16T.1_ or 24,2,,
ID? Undefined Undefined
ID3 Headbtock present headbtock not present

Jli".tOtr** sto.es in mernory tHo comptete sets of audio atignment
The setting of IDI decides which bIock of memory is to be used.This aItows two headbtocks to o" inf 

".-.i'"nged without the need toreatign the audi o system.

The headblock pr es enj^ bi a r ID3, is us ed in conj unct ion with the TpSsystem described in 12.3.2 - t,,hen no treaaUtoct tO is detected thethe system def aul.ts to Z4 tfact. on )-inctr tape.when 8 0r 16 track headbtocks are in use the unused monitor srarusIeds are bl.anked and the invaija fuy. Jitt not respond.
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These are connected by ribbon cabr.e directr.y to the sockets r.ocatedon the f ront edge of the_ Interf ace board_

12 .6 .1. Transport scitchls
These are housed in the extrusion in front of the transport and area r r anged in tHo banks, of f ive and three. The suitches' are inputvia rc46 & Ic47. pu r. r. up resistors on the inputs mean that a sHitchnot pressed = 5 votts and switch pressed = 0 voIts_ The sHrtchitLumination is provi.ded by a para .eI pair of butbs under eachsr{itch. The commands to turn on the bulbs are "riprt via rc++ &IC45 and turn on the current dr ivers IC50 & IC51. Current (about70mA) is provided from the 24 voLt suppr-y. to maximise itu tit" otthe bu t bs, resistors (R30 to R37) are c onnec t ed across the driversto provide a ',*arm,, current to the buLbs when switched ofi.
Switches:-

rc46

Lamps:-

rc45,51

bi t 0
bit 1

ol t z
bit 3
bi t 4

LC 47

rc 4 4.50

bi t 0
bi t 1

bi t 2
bi t 3
bi t 4
bi t 5
bi t 6
bi t 7

bi
bi
bi
bi
bi

t0
t1
t7
t3
t4

bi
bi
bi
bi
bi

t0
tl
t2
t3

rewind
fas t forward
pIay
s r op
record

rewind
fast fonward
pray
s r op
record

toad
edit
RTZ

counter reset

Ioad
edit
R TZ



12.6.2 Transport di spLay

A . FIuorescent DispLay. Modute .is f itted to the deck ptate justbeh i nd the Transport. switches. This provides the us er with a copyof whateven is displ.aygd 9n the Tape position counter on the TotatRemote unit' Like ar't the f tuonescent dispravs it ir -;riiipLexed
di rectty by the processor - The modu I e atso contains a ctear button!'hich has the same function as pOs(ition) cLEAR ;"--;;; rota r.R:T9t e -. The digits are dr i ven by IC4j via rc4i <*Su-lo iZav tevet
lljjiqll: The sesments are driven by a simiIar combination(rc42 / 48) -

rc42 / 48 bit
bit
bi t
bi t
bi t

segments digits

bit 0 -
bit 1 -
bit 2 -
bit 3 -
bit 4 -
bit 5 -
bit 6 -
bit 7 -

bit
bi t
bi t

0-
2-
3-
5-
6-
7-

h

c
A

po r nt

segment
segment
segment
segment
segment
segment
segment
decimaI

rc43/ 49 frames
'l 0rs frames
secs
1 0 r s s ec s
m i ns
10's mins
hrs
10's hrs

Fi Iament current
on the Transport

for the modu I e
D i s p I a y bo a r d .

derived from +5v via resistors

the fo[ [owing condi t j ons must

'ts

To nak e any given segment i l-tuminate
De met.

A) Approx 50ma of f il-ament (cathode) current mus t be fIowing
B)

c) The setected segment (anode) must

at +74v -

be at +24v.

The setected digit (Gr id) mus t be

To turn off a given
sel.ected anode mus t be at
vottage

s e gm e n t e i t h e r
Ieast 3v beL

the selected grid or theor., the average fi Lament



12.6.3 Tr an spor t suitch or Lamp rep tacement

It is inevitabte, despi te the bes t effor ts of designers ano rampmanufacturers, that fi tament butbs ui Lt occasiona L l-y ixpire.
To reptace a buIb in the Saturn Transpor t sui tch bank :_

a) Remove the five seLf tappi ng scfews ,,A,, securing the frontfacia.
b) Remove the tHo screws "8,, securing each s.ide paneI to thef r a me
c) sLide the side panels forward ro remove them from themachine. T"!g care that any t.lashers us ed in some units arer eta i ned on the side pane L pi LLars.d) Remove the scren,s ,,C,' from ihe upper side of the frontextrusion.
e) The front extrus i on can now be tHi sted gentty forwards,pivoting on screws ,,0,,.
f) The switch caps can no!, be tifted out to reveaI thesr{itches and Iamos.
9) The Iamps can be reptaced from the top of the pCB, withoutany furthen disassembly.

To reptace a switch

h) Remove screHs ,'D" and remove the front extrusion compteteLyto retease the sHitch ban k pCBrs-j) tlhen re-assembLing the unit make sure that the switch bankPCBrs engage in the Ioyer stot in the extrusionk) 'Reading from Ieft to right the front extrusion contains -

n)

n)

10mm facia
5 stritch bank:

65mm f ac i a
3 sritch bank:

Long facia (or tocaI

Fit the parts into
fr ont extrusion
Ref it screws ,,D " then

rewind
fas t forward
pray
s r op
recoro

Load
edi t
R TZ

a t i gnment pane[)

the fear ext nus i on and offer up the

fottow steps e) to a) in reverse.
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INTRODUCTION

The pApST capstan servo motottocked Ioop (pLL) capstan servo boarotachometer is us ed to sense the'-.ot]iion"the output is used to adjust the .i nput frexactty catcutated rape speed. The HALLinctuded to ens ur e o p t i m u m . i r r 
" 
i 

" 
t i o 

" 
. ,tu

Il::r:".{. or vottase driven fr om " urfu.n"r-Lock to its own intenna I osciLtator . -

!I8!UII_!E_! qSIeIIq! : -
13-1 pouer- requi rements

24v A 34
5v 0 I00ma
0v Io9ic
0v lttlot or Ground

is driven by the phase(5113683). A 1ZO poie( speed of the motor andequency to achieve aneffect swi tches were
PLL capstan servo can besource or be Ieft to

( VS2 retat ive to VS1) andone of three modes of
va r i speed bus

he bus selects

a) Interna I frequency controL (INT/F) 
_This mode is seIected wtren' tfre U". is open circuit. The capstanspeed is then controtted by i n t e r n a t 

- 
. 

" 
t 
". e n c e oscir-tator..

b) ExternaI frequency controL (EXlF).This mode is selected *!9i qt lC 
-. 

ie"" i js pfesent on the bus withan amptitude of 5V pp (ie TTL IeveI square wave) and in thefr eq uen cy r ang e 4. g t o 19 .ZkHz

13.2 Input section

This section monitors thedepending on the state of toperation:-

c) E xterna IThis mode is setected
'l 3k. In this mode
res i stor (Max value 1
+3V , (tow votts/resjs

voltage control. (EXlV).
when the impedance of the bus is Iess than

_capstan speed can be controLLed by alvariabLe1K), or by a variabte voLtage in the iange 0 totance = h.i gh speed)
talhen controI tinq
avai Labte is:
HI Speed
L0 Speed

0peration outsi
60ips and above
(R22 controts mi

13ips to 45i
6ips to 2Z.i

de this range i
are possibte by
nr mum speed).

the capstan from ex t e r na L s ou r c e the speed nange

ps
ps

..1ot. recommended, however speeds ofaLrertng the vatue of R21 upwards.
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REFERENCE
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i) Any Dc components are iassociated components R5_ Rg, C5VC0 section of IC10.

iil The output of comparator rc1-A. (Tp1) wia. be Iow for rNT/Fmode. The outputs of-IC3_A & IC3_B *iit'ooth be Io!,.t'lhen in EXlv mode Tp1 ano ri:li-rr ti'i" hish. rc3-A wi [[ remarn Ior,.tlhen in EX/F mode Tp1 uitl be " ,qr..J-ruuu. This passes through Czand sends the output of rc3-A hi9h. The out put s of rci_A g I cJ_B arethen dec oded by rCj l-A/B & rCa_C7t. .'-

Any i nput signaI appeaf ing on the bus is spIit into two

nver ted and buffereo
and fed via R23 to the

directions:-

by IC2-A ptus
input of the

the transistor driver stage

IC3-A

0
1

0
1

I C3-B

0
0
'l

1

IIODE

INT/ F

EX/ F .

EX/V
EX/ F

The selected mode isand disptayed by the
t hen passed through
appropriate LE D.

13.3 Interna I reference osci I Lator
This is a standard tHo inverter
:1:]ll"tor formed by. tclz_A, ;;ii-;.uuar !z crystat, After buffering,
I::!r:^:r dividins netHort, <rct=lr.,srgnaI is referred to as F/INI.

crystat controltedq,26, R?7, C14 and athe signat passes
IC14) appear-ing as 9-

squarewave
6 .1 4 4nHz

through a
6kHz. This

13.4 VoItage controu.ed osci L Lator (VC0)

When EXlV mode is setected, .an internaL VCO (part of IC10) isenabIed bv Ic9-c and begins to ;;;i'itut"- This produces a squarewave on Ic10 pin 4 (F/vix). The frequency of oscj |.ation isproportionaI to the vottage on Tp6 and rate of change l-im jted byc12 ' For a f ixed vaIue of c1i tne max fiequency of oscittat.i on iscontroI ted bv R21 ,,hitst the min fnequencv is tont.oL iui o, nzz. rr,.centre frequency is chos en to be 9 .6kHz



13.5 Capstan tachometer signat conditionino
The capstan motor
magnet i c whee I andpassed to IC1-B
TP4 as good square
depends on motor
speed:-

7.5ips = 738H2
15ips = 1476t12
30ips = 2953H2

produces this signaI by means of a 1pickup coi [. The signaI is sinusoida.for ampLif i cat ion and squaring and can oet.lave with equaI mark space ratio. The fr
RPM and bears the foL Lowi ng reIationshio

20 pol-e
and i s
seen on
equency
to tape

multipIy
series of

The signaL is buf fer ed by IC9-A.the signaI frequency by Z. Thinarrorl pu Is es on Tp5 the i nout to

Then IC9-8, R20 and C10s signaL can be seen as athe main pLL circuit.

'I 3.6 Frequency changer

The pur pos e of this circuit js to conven t the standard frequency of9'6kHz .into a frequency suitabr-e for phase r,ocking with the signaIobtained from the capstan tachometer- To do this the referencefrequencv must be murtipr'i ed bv g/13 before 
"nt".iig the f inar.di vi de by two chain_

The input to this section, one of F/ rNT, F/EX or F/vEx, is seLected
ll- three ana Iogue swi tchis (rc4- A/B/ c) and is fed to ihe input of aPLL (IC5). A divide by eight netlrork (IC6_A) is pLaced rn rhedigitaL feedback path causing the output fr equen cy to be eight times
lf'tut 9l the input. rc7 divides ttris ffequen cv bv 13 and passes it tothe f inaI divider chain Hhose outputs are divide by Z, 4 or gcorresponding to 30, 15 and l.5ips. Tir e corfect output is chosen by
!h: tpu"O seIect inputs -(JZ 9,1O,11), h.i sh equaIs -;;";; seLected

",llYr^:. 
+24U), and forms the .uf"."n.u input for the main pLL



13-7 ltlain pLL section

The main pLL is
motor until- the
f r eq ue n c y u i t h
" tocked" condit

provi ded in ICl0 and this
reference frequency (Tpj)
the tachometer (Tp5 ) and

i on.

circuit dr ives
is equaI in
attempts to ma

the capstan
phase and

intain this

a) Reference frequency higher than tacho.
(IC10 13) witt be hi9n.
causes maximum current

This_passes through the fitterto ttow through the motor.

PLL output
(IC2-B) and

b) Reference frequency Ioter t han tacho_
PLL output wi t' be Iow and no current wir.r f Low thnough the motor.If this situation oersists the i;;ri -;; 

Lt age on . orp" 
" "i o. rC1_C p.i n9 ri 

'- 
f atr' r'ow enough to send tr'!-o"iprt. high caus i ng the motor torevefse direction- trlax current ftows untr I correct speed is neached.This greatty neduces the motor i""r.rp time for rarge reductions inspeed_

NB. t'lhen the capstan is being contro .ed by a system which does notmoderate the rate of chanje ;i ;;;;;-it is qui te possibte fon thenachine to enter autostop wh en in tie pLay.mode. It may be prudent
l!"!ill"lrlll.l",n" capstan board which wit-t disabte ihe lbove auto

c) Reference frequency equaI to tacho.
The pLL output *t,l^.!:-: .u:ies of putses the frequency of t.,hich:]t!_b.. e9uaL. to the refenence f r eq uen cy and the !,idth of pur,se wi tl-oe equat to the dif fer.ence in phasu tuii,u"n reference frequency and::;::""::"?lllll;."t!ls- sisnai -;;.;;;-throush 

*re iir.tel-where theoi ."',0J""; ;" ";!",0; :r::l?;;:,, "i;t l;" "; I I. f 
ni, of n".:[:;:"4i i."'::;repnesents the drive required to mainta;n ,,Lock,,. Under normaIconditions at l5ips.this wiLr. pr;du;;'iso to 200mA of mot or currentwhen in stop mode, rising when ; i;;; ti o,aced on the motor.Note that the output or ine riit".--<ipzl i;-;;r;;;"a,".y., rowervor'tage equats hioher current- In order to r.""p pr.""u'1i,,". betHeenthe above two iionats to 

"tn;"ir",.,a 1s necessary to al-ter theva Iue of C18 in the fitter ci..uia io-"ri t the setected speed.
7.5 ips = C18 onl.v15ips = Cl8+c19
30ips = C'l 8+C19+C30



13.8 Commut at i on section

The motor itsel-f is a brush tess DC outer rotor type consisting ofthree fieLd_ coits, three HALL effect position sensors and atachometer pickup coi 1.. rn order for the motor to notate it isnecessary to pass current through the f ieLd coiLs in the correctsequence and at the correct time reIative to the position of therotor. The information on rotor position is passed from the HALLsensors to the address inputs of a pRoM (IC.l 5) t.thich ispre-programmed trith the information required to produce opt i mumcommutation- The data out put s of this commutation pRotr dr ive rhreesets of tristate coiI dr ivens. The current f Ior i ng through the coi Isbeing proportional. to the fi Lter output.The di rect ion of rotation can be seLected using LK.r. Link in pLaceequats ctockwise direction (vi ewed from top).Resistor / capaciton netwofks connected between each phase are usedfor suppressi on purposes.
The buLk of the motor cunrent retunns to earth via the currentsensing resistor (R53, 0.33ohms) - A Link (LK2 ) is provided to enaoLethe motor current to return via a different noute if nequired.

13.9 Phase toc k indicator-

!lhen the pLL is in Iock, the output of pnase comparator 1 (Ic10-2)
]s tow except for some very shont putses that nesuLt from the'i nherent phase difference between the signaI and the and thecomparator jnputs. The phase putse output (IC10_1) is high exceptfor some veny short putses resuIiing trom the same phase dif f"."n.".This Iow condition of phase compa""io. i i. detected 6y the Iockdetection circuit Ic11-c/D and associated components oi, Rz4,c13 andR25.



14 -1 - I9!q!_8cu9!e_!!.r.1

The Total-. R:r91". gives you.a L t the functions of therecorder in a compact styl.ish issemUty-Jith its oun rott_arounos t and. There afe two main modute; ;; itu totuI Remote which ar.econnected together by a short f tat ."Otu and to the SaturnRec or der by two muttjcore ."Ui".. 
.*-

bel.ow) 
The main rnodute is the remote controL unit (see 14.2
The other modute contains the a I i gnment pane [ (14_3)and the remote metening assembI i <i+.ii .

14. Ieqs!e_cen!lI!_!r9!eq.

14.?. Beqe!s_le!!te!_!!i!
Int

of the most i
Buf fer board
r ound cabte.

s unit is the ma
mpof t ant f unct ions(section 15.4) at
Ins ide the remote

in us er interface
. It is connected
the mach i ne via aunit there is :-

and conta ins atl
to the Remote
shietded 25 uay

The Remote main boand

The Disptay hotder board

Membrane swi tch panet

V a r i spe ed po t en t i om e t e r

THo transport sLritch banks

2)

3)

4)

5)



I'1ETER

I€VER ATTEMPT
T(] REI1OVE

THESE SIREIIS

CRAI}-E

CRAILE
FIXII'IG
SCREI.IS

REIIOVE THE TVO M6 CRA[}-E
FIXING sCfiE!,Is TO MTAI]I
FEI'1OTE STAND FRO|1 CRAILE

FIG 1A REMIViNG RI|'{OTE FRO|4 STAND

t



14.2.1. Horr to disassembte the Remote ControI Unit.
Read the whote of sect ion 14.2.1 before starting wonk.
To remove_the renote unit from its cradte:A. Turn off the. pouer at the machineB. Disconnect

^ !hu ,ni,. 
thu 25 Hay remote cabi" 

"nd earth strap fromC. Disconnect
D. undo the ;!.: l9 waY f Lat cabI

. _,,A,, i" .h""li"li,;-:";;"j,!li,i".jl.".l:,;f,S:l:ll fjifl;E. the remote uni t can now be l-if ted out of its cradte.To vi ew tte. component, s ide of t he ma i n board:F_ Using f Lat btade pl.iers unctio
- at ihe front, and rear of the o:::o: 

ptastic pcB spacersG. Gent ty t i f t the t.o"f t""".,,if,J,
'' the board as far as t 

" 
o i 

" 

' 
t 

" 
ii I ' : 

t 
" ? : ? 

o 
" 
t sHitches) ofH.':i: 

;:::.:;a ;; oi.,"Jii'.;:"9;i";;ll,S:.:;.in" .ear or

the main board:
Disconnect the tHo 16 Hay cabtes fr

,i:iiiliilt'lnlni"1. !"1,::;::; :;;"::. :n",, ii:,i:;";:::,connector to the tt"r."..""i ;;:^ll::"""ect the 40 
'nay:;:ijj,";;:i"i' lnl.;,t;i:;::.i;:?,?l:; the* sockets on

To remove
I.

V

L. The main board can not.t be Iifted from the unit

RUN iRIGHT HAND

FIG 10 RIIIOTE rO CRADLE SLRFI,/ ,_UfAIItlI,]S



To

To remove the di sptay boar.d:
t'|- Undo the 5 screws securing the dispLay board to rnemembrane panet- Note the position oi t'tt" ...", *r,'ich isnot fitted.

the membrane pane [:
Undo the scregs marked the sketch_
Remove the rear extrusion and mounting bracket as one

_piece,. by sl..iding it out from between the side panets -
The membrane paneI can nou be removed from its Iocatjon

s Iot in the front extrusion.
0n reassembty check that no LEDs are touching thecentra L support bar

To remove the transport switch assembI ies:A. Remove the remote contro I uni t from itssteps A-E above.
B- Disconnect the tHo 16 way cabLes fnom the transportsyitches and the 4 way conneitor to the va r i speed pli.C. Undo the screHs marked the sketch.D. Turn the unit the correct way up.E- Gent ty putI away the fr ont eit rus i on fr om the unit.

r emove
N.

p

o.

to

fep(ace a fauLty LED:
A. Follot{ steps A - H above

membrane pane..
to view the underside of

cradte as in

tch caps and the
stots on the centre

the

reassembte the transport swi tches:A. Locate the st.,itch bank pCBs, the swjinf il-L panets in their correcr
extrusion.

B. 0ffer up the front extrusion and Iocate these parts jntheir correct sIots
C. Reassembte scrells',C',
D. Check that aLl. the mechanical switches are seatedcorrect ty and are fr ee to traveL wi t hout bi ndi ng in theextrusion.

to

B. Some LE Ds are accessible without fur ther disassembty bypropping up the main board.C. If the fauLty LED is sti LL obscured then remove the ma.i n
^ -!9u.d and disptay board as in steps I _ Irt.D. CHECK THE ORIENTATION OF THE LED B; FORE REMOVAL.E. The LED can be removed from the rear of the membranepane ! .
F. Bend and cut the Legs of the new LED so that the front
. face of the LED touches the membrane sunface and theI egs fit approximatety haLf way aown- tie pcB hote.



14.2.?. tilain board. 6enera I

Al.t the active etectronics are onfunc t ion of whi ch is ro scan the switches ano
this board the maindrive the LEDs_

The board js driven by_ the processor via a standard ,fi08,interface (s ee sect ion i0.4-r),'";i;-;;t ive when remote funcr ronsare beins accessed- Th e_ togi.-.rppiv-is der i ".J i."i-i .rgrt"to.(Ic0) attached to the.+tZ v6ti - riI"6, i" t "a suppty. The sr oundfeturn makes use of the outer i."u"n of the 25 uay cabte toensure a Low impedance pat h back to the po wer suppty star point.An additionat +5 vott resuLator (rc50) s"p;iT;i ioi". .o ,n"AI ignment pane I if one is f iitea.
The standard ' f'lOB' interface circuit is used here and operates asout Lined in sect.ion 10.4 Hith pnons -rii & rc42 d;.;;;n;"""d.u."u.loca t to this boar.d-

In order for the remote to function at al.[, its presence in thesystem must be recognized.by the processor at s!ritch on. This isdone by attempting to reaa -trom 
icii -

14 -2.3. Keyboar d scanning

.The keys are arranged in a matfix of g by 14. Themembfane keys make up g6 of thjs matrix and the -iransport
sHitches make uo 16. Not att matrlx positions have switchesf itted' rn operation at the cotumns are seLected at the sametime (vi a current sinks Ic13 & iir +r l' nt zrs interva Ls the inputport (IC10) is read by the p.o""r.oi. If no tuyr--".u- o"tng
?:":::d the input wi . be att 1's (FF hex) and no fur ther actionrs taken. If however a non_FF vatue is found, a Iey -mrst 

Oepressed and a comoIete scan of the keyboard is made to f ino outwhich one it is.

14.2.4- LED iluttiptexing
The LEDs are arranged in a 24 by g matnix and as withthe keyboard not aLI matrix positions have LEDs fitted- A map ofthe status of each LED is maintainea in memo r y. The data for theJi'':t, rol is output via tCZl if=ieO on,0=leD off). This data isrouted through current sink ICZ6 and to the row drivertransistors (01-ag). At the same t.ime cotunn seIect data forcotumn 1 is sent out. through iczi, iu.iied .i nto 1 - 

; i 
- - 

z 4 
-- 

t- i n 
" " 

,and routed to current sinki rc1g,' I;tt-& rc24. current then ftowsfrom +5V throuoh the transistons, current Iimit resistors(R5-R12, 
' LE os anJ then to ground via the seLected cotumn. Aftereach maskabte interrupt of the CpU the next rou/cotumncombination is output untiL aLi Z+'-tave been output and thepfocess is constantty repeated. A scaresuItins in;-.;;;;"rors, fr.icker fn"" lr]i,!f'ot"t"a everv 24ms



14 -2.5. Reptacing the nembrane pane I

This shou Ld onLy be necessary if
FA IL 08 section 9.?.1) or is openreptaced as in section ,1 4.2.1

A. Remove the membrane pane I as in 14.2.1 aboveB. Insert the ner{ panet in its stot in the centre extrusionand refit the rear extrus.ion-c- carefutty insert the "f Iexstrips,, in their sockets andretrace the disassembIy procedur 
" ln "uu".""-;;l;..D' r'rhen refitt ing the main board to its pai- ;iij.-*"n.r.uthat the ',f !exstrips,, do not becone disLodged.

14.2 - 6. Ftuorescent DispIays

The f tuorescent di sp t ays ane muttipLexeo in a simi Lar uay to theLEDs' LED cotumns 1 to i6_ are used,-via'Levet srrirters,--il drivethe.digit setect pins. The .ugruni drive is provided by IC12 andteveI shifter IC8 _ See section ,l 
2 -6-Z for further informat ion onftuor escent di sptays -

hrhrLe LED cotumns 1to g.are be.ing output the segment data for rne
l??" .to.jtion di spLay is sent. For r_[ D coIumns 9 to 16, segmentdata for the Locate pos i t ion dispr.ay is s ent. For the remainderof the LED cotumns the dispt.ays !r"'OiJnr.ea.
The fiIament current is suppLied by IC2g and associatedc omponen t s. This circuit provides an AC diive to -ft 

u -iii"r.na.
fesuIting in a b.iohter and mor" uuun ir.r.umination than Hour.d beposs ibte with a oC iystem.
14-2.7. Reptacing the Ftuorescent dispLays

A. Foltow the disassembIy
di sptay boar.d fr om theB. Befofe removi ng the fauan outIine rouno
unsoIdering.

a swi tch has become ,'stuck,, (see
circuit. Faul.ty LEDs can be

pr oc edur e of 14.2.1 to remove the
Remot e Unit

Lty dispIay it may herp to drar.lthe ol,d dispLay modute before
c' carefu[ [y preform the di spr.ay modure pins to avo.i dstress at the gLass envetope before tittlng-th;';;"module.
D' rt 'i s. good practice to onIy sorder two pins of the ne!rmodut.e and check the mechanicaI aLignment U"to..compteting the solder jo.i nts_



14.?.8 - Var ispeed contro t

A 555 timer (IC29) is wired for astabte. operation. The frequencyof the squaret.lave it produces .l s "oni.otLea Oy il","tting of the10-tur n var i speed potentiometer (Irlin = 4.gkHz,trlax = 1g.2kHz).t'lhen varispeed has been setected an anatogue switch (rc36-D) isenab t ed, connect ing . the .555 ortpri- to VS2, the caps tan speeocontrol- [ine. 0n detecting this the capstan servo wiLtautomaticaIty setect EXlF mode (see chapter 13 for furtherinformat ion on the sefyg board). -ff,"-""p"tan 
spee d HiIL no], Dedependant on the settils 9f the Viri.p"eO poi ,f,i.ii ,itI sive aspeed adj us tment r ange of -+/- one o" t """ from setected speeo-

A frequencl detecting. circuit, formed around counter rc33,operates in exact ty the same niy "s the capstan speed measur ingsvs tem on the interface board (section 10.3.2). Th;;--Ji".Iit i.abte to measure.

A) The capstan speed as requested by the Varispeed pot.B) The capstan speed as requested oy any externaI equipnentconnected to the SATURN. (a synchroniser for exlipte:The software can make use of this informatron to adjust rapespeed/tensi on be for e engag i ng the pinch r.otIer and to detect anyvariations between actuaL ind -r 
"q 

ru" t "J capsran speeds -

14.2.9. Setting the var i speed range.

The varisoeed controI is des i gned to provi de at Ieast+/- l octave variaiion f r o m ; ; nr 
j ; 

" 
| 

" 
; i ; , speed. rf this ranse ofad justrnent is not avaitabte ttren ;;;";;; as foILows_Note that, although it is possibte i; ."i-the system tog'lve a greater range of adjustment, ihi" .toutd not be done asthe resoIution of the control. wilI be degraded-A. Lift remote controt unit from the cradte (see 14.2.1above)

B. Ensuring that the femote contnol e Lectroni cs is notshorting on. any metaI parts/ turn tne p o ll e r 
- 

J n , 
' 
s e t e c t30 i ps, setect minimum varispeeo and put the machineinto pIay.

C. Select speed reading on the atiThis shou Ld be in the-region of 
-i3

D. Locate C41A on the main UJard inomlthis can be increased to r educe mi

gnment paneI di spIay.
- 14 ips.
220pF). If necessary

nimum speed or vice
speed readi ng shouto oe
can be adj us ted using

versa.
E. Setect maximum varispeed. The

99:5 - 62 ips. rf neceisary this
VR1.

F- Recheck minimum varispeed reading.G. Check that the capstan Lock indicat in thedi spLay) is achieved at aLI varispeed setiingslH. Turn the porer. off at the machjne- before reassembL jncthe remote.



't 4 -3. A!ts!qen!_paqe!.

14.3.1 Gener a I

This unit can be fitted :-
A) In the TotaI remote uni t (remote atignment pane [ )

B) In the extrusion in fr ont of the SATURN transport ([ocaL
a I ignment panet)

C) 0ne in each of the above posi t ions at the same time.

Ih" .atignment paneI is ident j ca I in both cases except for thedecodi ng pR 0t't (IC3).

!Jhen fitting a second panel to the system ensure that jt is of
!hu correct type for the Iocat ion. n "tocat" pane r ui[[ not workin the TotaI Remote, and a ',remote,' panet fitted to the machine
wi lI cause unpredictabte software ert"ors.
If tr{o pane Is are fitted then out put s fnom the pnocessor are sentin paraL_[eI to each, but inputs from them ane treated separateLy.As standard an A I i gnment paneL .is f itted to the fotaL Reiote.
Connection is via a 26 way ribbon cabte which contain aLl. theusua[,'l'l0Br signats. These are routed through the standar-d 'l,loB'interface circuit (see chapter 10.4). ns n.itn the renote, an IDsystem (IC8) indicates its presence to the processor dur.i nginitatising.



14.3.2 Disassenbty

Read the whote of sect ion .l 4.3.2 be for e starting work.
To remove the remote metering from its cradLe:A. Turn off the power at the machine8. Disconnect the 37 way cabte from the unit.c- Disconnect the z6 way tr-at cabie to the r emot e controIun i t .

D. Undo the four (two each side) count ersunk screHs markedthe sketchE. The metering uni t can noH be Iifted out of its cradLe.

To

To

nemove the atignment paneL:
F. Undo the scnetrs marked ,'C,, inG. Remove the front extrus i on andatignment panet assembLy from

the sketch.
carefuLty stide out the

between the side paneLs

repLace a fau I ty LED:H. Undo the four screws attachi
membr ane switch paneI

I- CHECK THE ORIENTATION OF THEJ. The LE D can be removed frompanet.

ng the board

LED BE FORE
the rear of

assembIy to the

REMOVAL.
the membr an e

that the fnont
face and the
PCB hote.

K. Bend and cut the Legs of the nerr LED sofac e of the LED t oui hes the membr ane surIegs f it approximateIy haLf way Aoon .n"
To reassernbLe the uni t:A. Fottow the s teps A_H above jn reverse orderB. Ensure that the ,,f Iexstrips,, are secureLy Iocated intheir sockets-

C. Ensur e that aU. insutat ing materiaLs are repLaced intheir original. positions.



14.3.3 Keyboard Scanni no

This is arranged in a 6 by g matrix and isoperation to the main keyboard ichapter 14.2.3>.

14.3-4 LED muttipLexing

very simi Iar

tars attached to
Hi re Iinks. The

i x a Iphanumer i c
rnounted devices

this modute ever
ined from your

cation with the modu I eon is sent to this
any neason this is
function and appeaf

the Interface board orLL re-initiaLise the

tn

The LE Ds ane
in operation
14.2.4). The
arrangement.
to drive the

a Lso afranged in a 6 by g matrix and is veny simiLarto the multiptexing. of the main LEDs (chaptercurrent sink IC is however not inctuded in thisInstead the data outputs are invented, in sottra.e,transistor bases via cur r ent Iimit resistors.

'l 4.3.5 Housekeeping Displ-ay

This is a setf contained moduIe which sits on piIthe ALignment paneI board and connected to it bymodute is a compIete 16 digit X 1 Line dot mat;olspr.ay and because it consists mainl-y of surfaceit must be considered unservicabLe. ShouLdbecome faulty a neptacement uni t must be obtadeaten-

Apart from controI informat ion a[[ communiis.in standard ASCI I form. Vitat inf orrnatimodute during initial.ising and if- iortncorrect Iy rece.i ved the di sptay wiLL notbtank. Try pressing the REsET button onturnrng poHer 0FF t hen ON again as this wi
modu t e.

An adjustment of the. display view.ing angLe is pr.ovided by VR1.This preset is Located behind ih" di rpiuy moduLe on the rracKside of the main board, and is accessjbLe without removing theaIignment paneI assembLy from its extrusions. The wider rneviewing angI e the pooner the contrast ratio.

!!, .Ilth the power of f, the housekeep.i ng di spLay appea r s a darkbtue/bIack in coIour then the LCD is oi tr,u negat ive transnissivetype and wi tI have an e I e c t r o I u m i n e s c e n t (EL) backLighting paneLfitted. This is a thin ftexibte p;;;a';L".ud directLy beh ind theLCD and is powered by a smalI inverter moduLe Iocated nexr roVR1. The jnverter takes .i ts power from +5V and deIjvers aoout70vAc RMs. to the EL panet . rn time the tisht 
"ri;r;- 

-oi'' 
ir," ELpane L !,itl begi n to diminish and witI need to be reptaced.



14.3.6. Reptacing an EL panet.

14.3.7 .

c.

A. DisassembIe the atignment panel as i n 14.3.2 steps A_H.B. sit the main board assembIy *iif,-ifr" f r.ont of thedisptay modu I e uppermos t and on your Left.C. CarefutIy unsotder. the tr.lo tags on-ttu r.ight hand sideof the di spLay modu L e pCB.
D. The EL pane t can-rnow be sIid out fnom unoernea th the
- meta! 9!u" I ope of the djsptay modu I e.c.. Laneru(ty sLide in the neH EL panet and r e_s o Ider .F. The modute can be tested by .".onn""ting the f tat cabLe

:: ":1" 
r emot e unit without .".onn".i ing the membrane

To reassembte the unit:
l. fottorr the steps..14.3.2 (A_H) above in reverse orderB. Ensure that the ',f {.exstri;s;; a-----cureLy Located intheir sockets.
C. Ensuf e that aLt insuLat ing materiaIs are reptaced intheir originaI positions.

Reptacing the Housekeepi ng disptay.
Disassembte the atignment pane I as in 14.3.2 steps A_H.Using.good quaLity *i." 

" 
, i t 

" 
. . , 

- 
. 

" 
. 

" 
t u L L y cut the 14t i nned copp e r wire tinks joinins ;;u-l;.ptay modu I e tothe main circuit board.

Remove the di sptay modu I e by undoing the four nutssecuring it to the main board_
Remove. the cut pieces of wine from the main boardAs s embt e the new dispLay moduIe t; ih; main board andfit new t i nned copper wire Linksrne modute can be tested by reconnect ing the f Lat cableto the remote unit without reconnect ing the membranepane[.

ro neassembte the unit:
A. Fo t Ioll the steps 14-3.2 (A_H) above in reverse orderB. Ensure that.the ,,f Iexstrips;; u"u ,".ufeIy tocated rntheir sockets.
C. Ensur e that aLL insulating maten ia ts are reptaced intheif ofiginaL positions.



14-4- Ecqe!c_Ic!et_499e8!!y.

14-4.1 DissasembIy

To remove the unit from its cradIe:_a) Turn off the oowerb) Disconnect the 37 way cabLe to the meter ampl-if iersthe machine.
c) Disconnect the Z6 way f Iat cable to the femote conrrunlt-
d) Undo the screws marked ,A, in the sketch of section

t+.1- |

e) The unit can now be l-if ted from its cradte
Take care of the resistors in series with the ir.Lumination bur.bs.These ane HoT!!lBy.reconnecting the 3r uay signaL cabIe, meter car-ibrationadjustments can no!, be performed. (see section 11.4-z and 11.4.3)

To n emove the meter mounting boardf) Undo the screws hoLding the rear s uppot t ban to the endptates. The bar wiLL Lift cIear of the unit.g) Undo the three screws hotding the main pCB to the centreextrusion
h) The board can now be lifted away from the fr ont oaneL.

ReassembIy
i) It may be easier to tocate the meters in the front panel-cutouts if the rear ext rus i on is n emoved fr om the unit.j) In this case, position the pCB by toosiy u.rurUting aothe centfe extrusion.
k) reptace the near extrusion if necessary and retrace thedj sassembty procedune.

To r emove the a t j gnment paneL
a) Remove the remote metering modu L e from its cradte as rnsteps a) to e) aboveb) Undo screws macked ,C, in the sketch.c) Remove the fr ont extrusiond) Ensure that all- insuLat ing materials are preserved.

14.4.2 Reptacing a bul.b

Disassembte the unit as abovewire ended types so tdered to the main pi e.
The bulbs are 28 volt

14-4.3 Reptac.ing a meter

tn

oI

DisassembIe the unitto the main pCB. The metersection '11_4.? ano 11.4.3) be
cradLe_

as above . The meters
ca I ibrat ion shoul-d be

fone refitting the

ane sotdered
checked (see

unit to the



1s. Acri!!eqr--(4UI)-Bee!.

15 -1- Genena L

This is attached to the rear door of the SATURN and can house upto a max i mun of 8 singIe eurocand size moduIes- These rnodutes alt
have access to the I trl0B | (section 10.4) and to the monitor outputpoints of aIt audio tracks. Here is a List of current and (*)
soon to be avai LabLe AUX rack modu t es: -

Remot e trlet er Amptif iers

Loca I l||eter AmpIifiers
I'leter 0verbridge LED driver
Remot e Buf fer

Para L IeL Interface

Noise Reduction Contro[.

Ti me Code Reader

Synchroniser./Chaser

SeriaI Intefface

Ready controI Interface
The Meter AmpIif ier.s and Remote Buffer are fitted as stanoaro.
The Meten ampIif ier is a doubte width modu L e that h ous es both the
Locat and Remote f,t|eter Amptifers and is always the first in therack (f urthest f rom the door hinges). Apart f rom this modu L e, a|.the ot her interfaces can f it into ANy spafe stot.



15. 2. Remot e/Loca I t\,leter

This modu I e consistspanet.

AmpLifiers

of t|{o pCBrs attached to single facia

The main pCB connects to the AUX rack mot her boand via a 64 wayDIN connector and .r ec i eves ttre- monitor output signats of a|-channeIs from the audio rac k. Th; orfput" from this cand (the" Iocat" meter amotif.'ersi -"."-.;;;;;'to 
a rear paneI connectorfor feedi ng the meten overbridge.

The sub-board contains the ,,remote,, meter amplifiers and takesits inputs via a 40 ray f rat .aote i.om the outputs of the r.ocaIl:::i :T?r _ The outputs from tnis sub_iard are routed to a reafpaneI connectof for feedi ng the remote 
-aut""r.

Tak i ng channe[ 1:
R2,R3,A1 form a switchabLe 10dB attenuaton on command from theAudio contro I board (sect ion 11-7) -AmpIif ier IC1-A has 10dB ga; n with a I ow_pa s s characteristjc.Resistor R8 is onLy f ittel ,,n"n it "-r"ii., in the overbr idge donot have i nterna L ba L tast resistors. -

Il: amolif ]er output is also fed via J2 to IC1_A on the Remotemetef amplif ier board. This is connected 
_ 
as a ha L f_wave precisionrectif jer. The output of thi. i, rn;r"O-J.,an ahe input signat syrc1-B to give a futt wave .".i i iiuo"point. rhe !ain oi *'is circuit can o;-"illiil."[rtli."Hio]lor"il

9.e us ed to give an approximate VU characteristlc to the-slgnafted to the remote meters.



15.3. eter Overbridge LED

This modute is fitted
neter overbr idge. Its func
above the teveI meters. Inmatrix is decoded oy an
main board (see sect ion 14

orrver.

whenever the SATURN is suppl.ied with atr'on is to dr ive the RE c0R D status LEDsfact the whote of the "urot" LEoidenticaL circuit to that on the remote.2.4) but onIy one row is made use oi.
IC11 is contains an ID.Hord, used by the processor to detect thepresence of the board dur ing the poier trp s equence-

15.4. Remote Buf f er

This board takes the rIl0Br, buffers it, and sends it down theremote cabIe. The buf{ers are onIy aitivated for -]OO..r.
locat ions betonging to the Tota I Remotu Unlt.
Connection to the remote cabte is via a 25 uay D type connectorand earth pos t. The earth post connec ts to ttre outer screen oflh" cabte and provides an ef f ect.ive ground for the remote_ It isi mpor tant for conrect operation that ihi. .onn". t i on is ctean andtight.



15.5- par"aLteI (S yn c h r on i s er ) I n t e r f a c e

This modute provides aIi . the I/O signaLs required to enabteexterna t equipment,. such as a synchioniser/ to take controL ofthe sArURN. See seciion 5.2 ior- i;i;;;;.ine detait-s.
A standard 'HOBr interface circuit js used to controI four portsone of which (IC6) is an ID word us ed to indi cate tfre p il. en. " otthe board to the pfocessor during the power on sequence_
ALL the usua I i nout s (and output s ) ane directty r ead (and writtento) by the processor under softwane controt-.
The TACH output (JZ-Z) is indirectty derjved from the motionrotIer tachometer. Each puIse t.or--iiis tachometen causes ano n-ma s kab I e interrupt of . the c eu, as-described in sect ion 12.2 -rhe service r out ine fbr. th i, i ";;;; r; i i, r. ", " pi, oi-"n-.'o,.p,.port (Ic9-Z). To make thjs shor"t puf!; ;9.9 suitabIe f or. use oy asynchroniser it is routed thr ough a f tip_f Iop- Thus the puLserate is hatved and a good square ,. ave i. ' 

" 
. 

" 
u I 

" 
o . 

' ' " 
i t, 

" 

' ' ' 
o , t p , tfrequency is reLated to t ape speed in a Z:1 ratio e|l = lips).

ll]"n externa I capstan controI is required the processor connectsthe externaI source to the speed controt system by activating RL1

drive an externa I wanni ng I amp.the SATURN i s in Recor d I,4ode.

RL2 can be used to
cIosed contact Hhen J3 sees a



15.6. Noise Reduc t i on Contfot
See sect ion 5.1 for interfacing detai Is.
This moduIe uses
input/output port.
boards presence to

0utput por t IC7 isBits 0 to 4 setect
channeIs, bit 6
the data itseLf .

a s tanda r d ,fiOBr interface to drive a singteIC6 provides an ID Hofd used to inaicate thethe processor dur i ng the power on ,aqr"n.".
us ed to drive three 8 bit addressabte Iatches.the channet to be lrritten to, bit 5 ctears attstrobes the data into the Laiches anU Uit Z is

The outputs of these Iatches are routed rouhich provide open cot Iector out put s forequrpment.
i ndi vi dua I transi stors
the noise reduction



15-10. Ready controI interface
See section 5.3 for intenfacing detai ts
This modute uses ainput/output por ts.
boardts presence to

Rec or d ta Ily outputs

standard rtrl0B
IC6 provides
the processor

I interface
an ID rrord
dur ing the

to drive a number of
used to indicate the
power on sequence.

0utput port IC11 is used to drive three g bit addressabI
.(Ic1 4.15,16) - Bits 0 to 4 seLect the cnannet to be wrbit 5 cLears atl channets, bit 6 strobes the dataIatches and bit 7 is the data itsel.f .

The outputs of these Iatches are routed to buf fer /
::1.11,:8,19)-which provide open cot.Lector outputs forequlpment- Ser i es resistors are fitted to each outputcuf r ent.
Each output atso has a diode to Vref inside the driven IC
Vref on the extefnai connector is t.i nkunregutated +12 volts and +5v.

e Iatches
i t f an t ^into the

drivers
ext er na I
to Limit
t^

between

Record / r eady .i nputs

Input .ports (rc7,g,g,1o) directIy read the 24 record readycontnoL input wines and the 3 monitor sel.ect input wi.;;: -

seLectabIe

i nput to Vref .

setection of different
is wi red in panal. lel r.lith
be made externatty. Thisrecord / ready controI and

PutL up resistors are pr ovi de d on each

Two Iinks are provided for hardwarefunct ions for the board. 0ne of tn".uan jnput Ijne so that the setection canis cur r ent Iy def ined to seIect between
externa I soto controt.



16. Peuec_!cpp!y_q!i!.

16.1. phys i ca I Layout

. The Saturn poHer suppty ibase of the reconder. See sectionthe unit.
s buiIt into a puLL out uni t in the16.4 for detai Is of now to access

Refer to pSU

The un.i t is
containing the foL

bl-ock di agram and

semi-moduIar,
Iow ing i tems :-

wiring diagram

di vi di ng into

a177

three main sections

Main chassis -
power tfansformers
tap change swi tch
power Iine fus e
power switch
motor suppIy rect if ier
motor supp L y capaci tor
surge suppt essor assembLy (s ee sect ion 16.1.1)

di agram C 137KcircuitItilain board assembty - refer to
dc s upp Ly rectif iers
dc suppIy capacitors
mot or controI retays
motor cur rent bLanki ng

Heatsink assembI i es -
dc regulators
motor drive FE

circuit di agrams C 110K and C126K
- (see section 16.1-z

T boards - (see section 12.1)

(s ee section 12_1("

& 3)



16-1.1 Surge Suppressor Board

, - - ^ ^ 
t 
LI : - ? 

s s e m b I y is fitted in the mains i nput w.i rins to preventtarge surge currents when the Saturn is turned on.

- R2 is a high power resistor wired in ser ies with the neutratr nput Hire. RL1, in para .el with R2; is norma L Ly open circuit.
hlhen power is appIied, RL2 tu.ns on after a short timel:l:t:._ Ih: vottase -o1 c1 is "ppri"o to RL1 coi [. Afterapproxrmatety 0.5sec, RLI operates and snorts out RZ.
t,lhen poHer js .removed. R'.Z tunns off a|.owing C1 todi scharge quickty via R4. 

-'Th il- 
" 
iior. the circuit to operatecofrect Iy if power returns quickL y-

16-1.2 DC suppties

The PSU provi des the foL towing d.c naiLs to the saturn recorden
+lzv unneguIated. This is taken from the input to rhemain 5v neguLator. It is used to dr ive IocaL lowpower reguLators etsewhere jn the sys tem. it-lI' utroused to power the LEDs in the remote uni t. It is alsopresent on the l,l0B.

+5v. This rait. is generated by an integnated IC regutatoron the heatsink assembty_ Ir .ls used ma i nty to pouerthe digitaI systems within the Saturn frame. It isatso present on the MOB.

+24v. Thjs rai [. is generated by an. integrated IC reguIatoron the heats ink assembty- It ts used mainty to drivernansport systems and the ftour escent di ,pi 
"ys 

. It isa Iso present on the tilOB.

+l-18v. These rai ts are generated by a dua I r.egutator board(see section 16.1.j) on the heatsink 
"..';;;i;. Thisis the main audjo HT. A detay retay, RL1 on the pSUmain board, is f i tted to the ;npri oi.ti,'i' iugri"ro."to give the transpor t sys t em time to setti-e-oetorethe audjo system becomes 

"tt iu".
+/-8v- These rai !, ,f9 generated by a dua I negutator ooaro(see section 16.1.3) on the t,""t.int 

".'.".iir. ,f,.r"Iines are used to power the br as ampl.if iers in theaudio channets and atso as Iogic.HT for the audiocontroI system.



A Iow current (1..5A) reguLator, lC1 controts a h.igh currenr
:: : l:: _ 

t . 
" " 

s i s t o r (Q2). For Ioad cuirents under 1A, eZ does not
ICl is connec ted as a standard vottage reguLator circuit.The vottage across RZ be c omes sufficient io t urn on S, (i.u.approx 1.2v) at a Ioad current of 0.gA. ns the to"a-1r.."n.increases the series transistor AZ suppties the exrrar equi r ement. IC1 cur rent is Limited to approx b. gn ,a*R1 is a current sensing resistor ai Lowing Ol io switch of fa2 jf i nput current rises aboie 6A.
R6 (and R12 ) are onty f i tted to the +/_ gv negutator assy.Fitting or removing these resistors converts the boar.d between+l-18v and +/-8v assembIies.

16.1.3 +/- Regutator Assy

See cjrcuit di agram C1i0K

This board contains
which are completety
reguLator :-

ro. t.4 l,lot o r dr i ve disabl.e

RL8 coiL is wired directnectif ier.. The contacts arthe same point as the current

tHo separate voItage regutator circuits
symmetr i ca [. Considering the positive

Ly across the AC input to the 24 ve t{ired to the motor dnive signaL at
bLank j ng sys tem.

The reIay ensur es that wh en mains power is interrupted thereane no spur-.i ous currents in the motors due to power rai Lftuctuations.



16.2 Earthing System

The Saturn us es a_Staf point earthing sys tem which requiresthat att references to 0v or eartt "."-f."pt separate from eachother. Thjs avo ids sny wjre or pCB track canrying earth currenrswhich couId inter fere with each 
"t;";. 

--

^. - 
th: S-t3r pojnt is Iocated on the pSU main board and consistsot a meta L boLt attached to a Iarge "opp"" area on the pCB. ALlnectif i ers ,smoothing caps, regulators and L oads have their ownpat h to the star poinr.
I'lany of the eiectricaI systems are connected to the powersuppLy by cabtes containini Uoitr a icLean" earth and a ,,dirty,,

::ill'.Ji;:"ilt:l: ;.:::;.0v iererenc" io"isnats 
"u"n ,r,un r,,r!n

Some systems, notab ty the digitaL rack, use copper braidingto botster the dirty earth conneciion 
-to 

the star point.
.- The..chassis, deckpl-ate, and headbLock of
!: l1:n"nt ly connected to the ma ins earth tenminaIr nput socket.

Thp Sfan ^^i^+ ^--Pv rrrL (,drlbreak switch', Iocateo
PSU.

be connected to mains
behind the smalt paneL

the oaturn are
on the power

earth by the ,'earth
at the front of the

16-3 Switch on s equen c e

-. . Uhu? power is apptied to the Saturn a specif .i c sequence ofevents is fo I lowed jn order to ensure tt"t no part of the system'ts put under undue stness and that the machine is in a knowncondit ion when audio HT is app t i;;. -

a) A reduced p.imary cur rent is used to provi de an in.i tiaLcharge in the main smooth.i ng caps beiore fuLI mains.i nputis app I' i ed. (see surge suppi".ri. ["u.o - section 16.1.1)
b) The softwane starts running when the 5v line is up andthe power on reset pu Lse his be en r urouuo.
c) ALL audi o switches, tnansport and motor condi t ions are

ilili,"tised by the soitwar" ["fo.u ir_r on the pSU mainboard a I tows cur r ent to the +/_ 1gv regutators.
d) Approxirnatel-y 3 seconds after poverre-initiatjse the audi o sys tem as a

on the software wi |.
doubL e chec k.



16.4 Dismantl-ing and servicino

the fr ont paneI of the pSU containing aU. the dcopen the fnont doors of the Satunn_

the PSU can be accessed by open i ng the Saturn rears secured by f our t humbscreHs and strings open f r.om

b)

To access
rai t f uses,

The rear of
door. This i
the Ieft.

The Ieft hand btock
night hand btock the

Refer to section ,l 2.

c) To access the majns tap change and ear.th breakthe tHo screws securing the cover panel. at theof the main front paneL.

e) The DC regutators are jn the upper sections ofassembIies. No f ur.ther dissassembty i. . equi red.

d) To access the internaI subassembties undo the four boItssecuring the pSU to the main frame. SLide the whole unitforwards on its runners as far as it !ri l.[ 9o- The two coverscan be removed 
. by .undoing the seLf tapiing .i."rJ"r"curingthern to the pSU chassis. The Ieft hand cover is over theheatsink assembIies and the right hand hatf covers the mainboard assembty. 

r'q!' euvtls Lrrt

sr{i t ches undo
right h and end

the heatsink

and the

f) To gain access to the FET motor dnive transistors, undo the
::o:"Lf tapp.i ng screws securing the fnont of if.,u, [."t.intbl.ock to the pSU frame. Th; heatsink a s s e m b L y 

- 
. 

" 
n 
' 

n o ,, O"raised by the finger hote at the front. t,hen the bLock is
:1T?::- vertica[, a ctip ensases to hotd the raised btockupt-Ight.

contains the left motof driveright motor drive.
'l . uhen replacing FETs

DANGE R ! ! !
r!E_IEr_talEq_!4vE_!!Gl_vsrraacs_esEsEtr

g) To gain access to the powe r transformer and ot her main chassiscomponents undo the three setf tapping screws secur ing themain board fr ame to the pSU chassis. The main boar.d assembIywilL now sLide bac kwards about 2 cm. and then h ingu rp-to ti, .verticaL. stiding.the. board assembty forwards wi [|- Locate thespigot in a hoLe in the pSU frame to ho Ld the boara ,p.iont.
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17. Transpor t Mechanics:

17.1 Tr anspor t a I ignment

17.2

'17 .1 .1
17.1 .2
'17.1.3
17.1 .4
17.1.5
17.1 .6

17.2.1
17 .2.2
17 -2 .3
17 .2.4
17 ) <

17 .2.6
17 .2.7
| ( -z-6

Fr ont deck mask r emova t
Ro[[er he i ght sett.ins
Spoo I carrier adjustmenr
Vertical.ity of rotIers
Verticatity of pinch/capstan
Pi nch pressure

Remova L of assembties

Rotter assembL i es
Headblock assemb Iy
Rea r dec k mask
Spoo I mot or
Tape-tift modu I e
Head-screen modu L e
Capstan mot or
Capstan/pinch modu I e

17 7 Drawings



17.1 Transport at'ignment:

The fo[ [owing procedures should be fottowed in the or der as read.

The saturn Transport utiLises a precision machined area on theupper surface of the deck pLate as a reference for height andventicatity of its criticaI components. To access this "iuu rnefr ont section of the sheet metaI deck mask has to be removed.

a)

b)

g)

h)

!t" a reeI of tape that is in good
fo [ [owi ng checks, as misLeading iesu
t hat has become stnetched or da maqed

17.1.1 To remove the front deck mask:

R em ove the headbtock assembIy - see sect ion 17 .2.2
Remove the pinch rotter - Retease the screw retai ning thecap, and take out the steeve from above the centrat beiring.Carefutty Lift the ro t Ier from its shaft. Ensure thii anyshims under the bearing (some may be stuck to in"underside) are kept safe, to be repIacLd upon re-assembty.
Remove the six smatL screws secur ing the fr ont section of tnemask to the deck ptate.

Hotdi ng both damper arms back, a way fron the front mask area,Lift the front mask directIy upwards, taking care not todamage the damper arm roU.ers. This is more easi l-y achievedt{ith the assistance of a friendl
The capstan motor dress cap, the f Iutter rotter dress ringand the motion sense rotIer dress ring are aLI part of thefr ont deck mask assembIy, and shouLd bi retained with it.
The tape presence sensor LED may
fr ont deck mask or directty onto
is mounted on to the nas k, the LEits housing to atLow the rnask
machine.

Reptace pinch rotter, spacer and cap.

Reptace the headbLock assembIy, ensuringsurface is ctean and the assembty isbefore attempting to tighten the retainer

c)

d)

e)

f) either be mounted on to the
the main deck pLate. If it
D may be gent Iy r emoved from
to be reIeased from the

that the mating
correctty Iocated,
bo t t .

condition for aLI of theLts may be obtained from tape
due to excessive use.



t;

z.
4;

5;

6;
7;

The t,,o main ro[ [er assembIies are atmost ident i ca t and can beadj usted in the same nanner.The FLUTTER R0LLER has a high mass in order to decoupl-e the tapepath throush the headbtock irom any ftutter induceJ ;i- i;; feedspoot assembIy dur.ing ptay and record modes. It is smooth toenab I e it to f Ioat dun i ng high spoo I i ng speeos.The tir0Tr0N sENsE R0LLER.ttu. in "it."r"iv r.ow mass together with agrooved surface in order to ma inta in i nt i mate contact Hith thetape, and hence neol-igibl-.e sLippage, under aLt motion conditions.This ro [ [er is coinected to a'z+]rot" ai ". underneath the deckptate to pnovi de mot i on and d i 
" ". 

t i o n 
- 
i e n s i n g information. (Refefto section 12.2.2)

Check the current height _.9ltjng using the head_square on themach ined reference area (stightLy t owJr than the ;;; -.r.t"..
of the deck pIate). The Lowei .oitu.-'it"ng" shout.d be aLignedt'tith the tower edoe of the square, anj no tight shoutd bevisibte betHeen it" roIier and iead-square.. If Light isvisibf.e, ptease refer to section 12.1.3. If the Iower f Iangeis not correct Iy aIigned, ttren cont i nue.

17-1 -Z Rolter. height settins:
** Thi s procedure shou td onIy be attempted by anexper i enced engi neer :k,r

- You rritI require the fotIouing:
A "CaIibrated Head-Square,,, pant no-179905j.
I Oooa source of tight
?^y,2.5mm,3mm and 4mm hex^Al.Len keys, kit part no.160j01j.6.5mnr diameter shims in 0.001f, 

"na'O.OO:; 
-ir,i.lii.i,""o"..

nos.1803076 & 1803051.
8.0mm diameter shims in 0.003,, and 0.005,, thickness, partnos.1803030 & 1803031_
10.0mm diameter shims in O.0Og,' thickness, part no.1gO3O5g.A headbtock spanner (10mm AF nut_spinner), part 

";:i;0i0i3-

b)

c)

d)

Ljft -the cap from the top of the rotIer.push fit, retained via an,,o-ring".
Rel.ax the screw in the centre of the rotter shaft ttyapproximatety one hatf turn. fhii js a compression ringsecuring the rotter to the shaf t, and need not be removedentirety.
The rotter can noL, be removed from the shaft, noting anyshims that may be fitted underneath (some may stick to thebottom of the rou.er).
Add or remove shims one at. a time, reptacing the rotter andre-checking .height untiL 

"o.ie.t. 0n -."pta"ing It"rotLen ea ch time, ensur e that it is pressed d o w n 
' 

f u I i v 
- 

u n i i s tgent Ly t ighteni ng the centna L Locki ng screw.

InlS 1S mereLy a

e)



The damper arm assembties are provided to reduce peaks in dynamictape tens ion and to eIiminate the I ower fr eq uen cy ipeea var i at ion soriginating from the spoo I stacks. Th ey a tso inform-ir,u-iy"tem ofexcessive tension variations, (e.g, no i ape Laced!).Three types of DAtrlpER ARM ROLLER assembLi ha;e b;e; used, eartymach i nes having unf t ang ed rotIers- subs equent Iy f r.anged 'rotters
have been f itted, referred to as Type 1 or fype Z, (Refer to theassembty drauings, section 3). ii're unf r.anged .ottu."-'oo notrequire any height setting.

b)

d)

Type 1 - This procedure is
reptacement ba I traces is avai

a) Check height, as for ma
to the reference surface
pLates.

Add of remove shims one
spr i ng and cap each time

not recommended untess access toIabte, as they are easi Ly damaged.

in ro[ [ers, previ ous section. Accessis qui te restnicted on earIier deck

Remove cap, by reteasing CSK screH in end of shaft
Remove coi I spring_

Remove rotter fron shaft, tak.ing great care to ensur e tharminimat strain is put on the bar.traies. rf the toser bar.r.raceremains on the shaft, remove it geniLy and pIace it on acLean surface.
Take note of any shims that may be sticking to the underneathof this baItrace, and neptace ihe,n on io the shaft-

e) at a time, repIacing
to re-check height.

the rotter,

Type 2 -

b)

Check height, as f or- majn ro[ [ers, previous

c)

Remove cap,

Shims are
rotter Io},er

Reptace cap

by releasing CSK screw

section.

shaf t.
shim moves theLocat ed under the cap,

, and vice vensa.

in end of

addi ng a

d) to re-check height settinq each time.



As with the damper arm assembt ies, both Type 1 and Type zHEADBL0cK GUIDE RoLLER assenbties have been used. The samewarnings appty to the setting of type 1 guide rott-ers.- rhe guioerotter assembties are very sirni Iar to the damper arm rotl-er.assembties, the main di.f f erence being that they' u.u- inu".t"d.(Refer to the assembty drawings, sect ion 3). exira p.".irion isrequired on the headbLock ro[ [ers - use 0.001,, strimil-

Type 1 -
reptacement

a) Check

g)

Type 2

This p roc edur e is not recommended
ba[[races is avaiIabte, as they are

he i ght, as for main rotIers,

unIess access
easi Iy damaged.

to

b) Remove assembIy by reLeasing
headbIock direct Iy above shaft
compLeteIy r emove d.

Invert assembIy.

CSK screw in top
. This screw uitI

surface of
have to be

c)

d)

e)

f)

Remove end "cap',, by reteasing CSK screw

Remove co'i I spring.

Add or femove shims one
spr i ng and cap each time
f Iat machined on the endthe headbtock support.

Check height, as for main rotters

in end of shaft.

Remove ro[ [er from shaft, taki ng gfeat care ro ensure tharminimaI strain is put on ihe baLIiaJes. rf the ["*".-uutt."i"remains on the shaft, remove it gentl.y and ptace it on--uc I ean s ur f ac e.
Take. note of any shjms that may be sticking to the underneatnof this batIrace, and reptace then on to the shaft-

at a time, repLacing the rotter,to re-check he i ght. Ensure that thecap is correctty Iocated to cIear

b)

c)

l"r9y9 assembIy by reIeasing CSK scre!, in top surface ofheadbtock directty above shaft. This screw wi r.r- have to becompLetety r emoved.

Inver t assembty.

Remove end ,,cap,', taki ng cane not to Lose any shims

Shims are tocated under the cap, adding a shirotIen higher (wh en in situ), and' vi c e versa.
Reptace cap to re-check he i ght setting each t.imethe f tat ma ch i ned on the end cap ii correctlycLear the headbtock support.

d)

e) moves the

Ensure that
Iocated to

f)



At this stage the ro[ [er guidance shoutd be
method:

checked using a simpte

Defeat the tape Ijfters, this
reIevant connector (J3) on the(underneath the deck ptate).

by unpIuggi ng the
distr ibut ion board

can be done
transport

b)

c)

Ifir .attor.s the tape to f oLLor{ its naturaL path Hithout
bi ased by either the capstan/pinch mechani sm or the i"p"--iiThe tape shoutd idea L Ly be centra t i sed betHeun 

"fi oi'it"-ftanges.

E nsur e t hat the tape Lifters are enab I ed be for e feturning tospoo I i ng speeds .

Pinch rol ter height:

This shouLd be chec ked be for e proceedi ng any fur t her. The pinchro[ [en should be centrar. r.y di sposed about the tape. Add or" removeshims underneath the rol Ier as necessary.

Put the machine into "pLay" mode, preferabIy at .l 5ips
Setect "Varispoot', on the remote controt unit.

be i ng

roIter

h i sh



d)

17.1-3

Spoo I carrier height:
Incorrect spooI height
t'roH+ FI utter per f ormance
as fo [ [ows -

Spoo I carr i er adjustment:

can adverseLy affect the tape path anoof the machine. The height can be' adj usieo

Remove CSK screH in top of retainer (Screw ,,A,').

Remove reta iner by unscrewing f uLl-y.

stacken Iocking scre!,, accessed via one of the hoIes in theside of the carrier bottom ftange. -Uo'not 
st.acken this moret han a hatf tur n or the Iocation onto the drive shaf i ,"r'-1"f.ost. (Ref er to drg.no. C.931 .A/01,

Ctockyjse rotation of the Large sIotted scret.l, accessed f ror,.the top centre hoLe.*iLl- raiie the spoot carrier, and viceversa. 0nty turn this scre!, 1/gth of a turn at a time. loiethat the carrier may have to be pushed do},n to Lorrer it.
Ensure that the Iock.ing screw is fi
Gent ty tighten retainer with spoo treptaci ng CSK screw again.

Spoo I r.etainer adjusrment:

a) Remove scret.l ,,A,', as above. (Refer to Drg.no.C. g31 .At01)
b) Remove retainer, as above.

c) To incnease the effective di ameten of the carrier, move screw"8" from position 1 to position 3. This wiU. enabre thecarrier to grip spoots with Iarger di ameter "unir"..--'d) To decrease the effective diameter of the carrier, move scneH"C" from pos.ition 2 to posjtion 4. This wi l. l .iLo* spooLswith smaLl.er di ameter centres to fit over the carrier.
e) Reptace the spooI retainer with the coft^ect spool- .i n ptace,and tighten the reta iner until. the carr ier g"nt iy g.ip" thesoooL.

ng that the spooI
180 degrees.

retainer can

b)

c)

e)

f)

RepLace scf et., ,,A,', ensuri
rotate through approximate Ly

If required, this adjustment
oversize or undersized spoo Is.

rm Iy re-tightened.

in pIace on carrier before

f)

may be repeated to accommodate



17 .1 .4 VerticaLity of rotIen assembIies:

The main roLter assembI i es cannot be adj us ted in this r espec t. Ifthe f Iuttef or motion sense rotters are suspect then it isprobabIy due to a fautty rotter, necessitating reptacement. Referto the pr evi ous sect i on to remove these items.

The headb t oc k guide roLters are
it is preferabte to repLace a
Re fer to sect ion 17 .9 to r emove

atso nonadjustabte. In this case
compIete gui de ro[ [er assenrbty.
these assembties.

The damper arm rotters may be shimmed to correct for undue
stackness in tension at one or other edge of the tap e. This shouLd
onI y be carried out as a ,,Iast fesort" after aLl other transportatignment has been carried out, and onty uhen feLt strictLynecessary by an experienced engineer. Shims shoul.d be pIaced
betreen the damper assembIy nount ing pLate and the damper (rotary
dashpot) body, specificatIy under two of the (four) ."tainin!scrers onIy.

The scrape fi Iter assembIy (mounted between the record and repray
heads ) is correct Iy set for zenith at the factory, and shoutd notrequire further attention. HoHever, if this assembty has beendismantLed and re-assembIed, it may be necessary to reset itszenith. You witL need a smatL "engineers,, try-square (not ahead-square) before attenpting this adj ustment.

a)

b)

d)

Remove the assembLy fr om headbtock, by reteasing the tuo
socket screrrs from the t op.

Check for squaneness betHeen the roLLer and the mountsurface (uppermost) of the assembty. If light is visi
betrreen the ro[ [er. and square, then slacken the two screysthe unders i de of the assembty very sLightIy. This wi |. ata smatI amount of movement be tH een the two parrs.

H3

ing
bLe

in
LOt{

Re-tighten the tHo screHs when correct
squareness

and re-check for

After repLacing the assenbly onto the headbtock, check tnevertjcatity of the rotter with the head-squane. This shouLdbe at Ieast as accurate as the head zenith.



1l -1 -S pinch / Capstan verticatity:
Provi s i on has bee n made to trim the verticar.ity of the capstan anotjl.h. wheeI together via their mounting-ptate.This is primari Ly to stabi Lise the tapi pat h across the heads.

** This procedure shouId onLy be attempted by anexper i enced engineer **
a) AIf. previous steps in sect ion 12.1to this adjustment.

mus t have been taken prior

b)

c)

:l:"t"^l!:^'set., (grub) screu the teft and in front ofrne capstan.shaft, this is adjacent to one of the capstanmoduLe retainino screws but accessed from tt u ilp ;;''-;;"deck ptate. (Refei to d r g . n o . c . 9 1 9 . A / 0 1 )

Hhi Ist the machine is .in-,,ptay,, mode, aLternatety Ioosen themodute retaining screw ,,A,' <t.orn ,ni".neatn the deck ptate)and tighten the set screu ,,8,, a fraction at a time, unt.i _the tape path centratises between the exit guide fi"ig"rl'it
:l]:, - "dir: tment 

- 
assnavat es the situation, t hen adj us t thesrmrLar scrells ,,.,, .& :,9" to the right fiont .f i;;-;;p.;;n

ll?jl:_ ensurins that the moduLe scrIH is tocked uii";--;;;rraoJustment.
Extreme care shoul-d be taken, as this adjustment is verysensitive.

d) Re-check at
to be a sma
Lorrest ptay

each fixed ptay s peed. It is acceptabte for there[[ variation in the tape path at ihe highest andspeeds.



17_

Incofrect pinch
fol Iowin9 trays -
Too tow a pressure
speed dr i f t.

1.6 Pinch pressure setting:
pressure can inf Iuence the tape path tn the

can caus e inaccurate f i xed speeds, or I ong term

Too high a pressure may cause the tape to ride up or down as itpasses the cap.stan, or even cause yrinkIing of the tape in extf eme
cases.

It is essential, that the soIenoid ptunger ,,tocks on,, correctLy.This can be verified by putting the machine into ',pIar,, and
checki ng that the pLunger is fu!Ly hone in the soIenoid.

Pinch pressure is adjusted via the tHo nuts Iocated on the
end of the pi nch sotenoid controI r od. If the ptunger is not fuU-yhone uhi Lst in ptay mode, decrease the pressure sLightLy bystackening the tuo nut s and recheck.



17.2 Remova t of subassembties:

17 .2.1 Ro [ [er assembties:
ALL of the rotter assemb.ties can easi Iy be removed 

'.ithout firstr emo vi ng the dec k mas k, but not e that ihe he i ght ."itinJr-r"y Deincorrect-if repIaced uith dif ferent assembties- pIease refer tosect ion 17.1 if this is the case.

l,la i n ro[[ers:
a) Remove the motion sense disc yhere fitted, by reIeasing theMi screw from IoHer end of shaft.
b) Remove the three trr 4 scrers retaining the bearing housing fromthe unders ide of the deck ptate-
c) ]l:_^."tter 65ssm61y can not.r be removed from above the deck

The damper arm ro[ [er assembI i es may be removedl'14 screH from underneath of the damper arm. Thisthe hote in the tension Iimit vane,'mounted ontounderside of the deck ptate.

Il " headbIock gui de roIter. assembties may oe removedthe CSK screH in the top of the headbtock, directLyassembIy.

by reIeasing the
is accessed via

the arm, from the

by r emovi ng
above each

]11:^-]. a pre-a L isl:g unit containing the tape he ads, suidanceroIters, a scrape fi Iter rotter and in opticat tape. i""r"n."sensor. The pCB that contains the sensor aIso has tinxs toidentify -ltt9 type of headbl.ock to I t 
" 

- 
rn i c I o p r o c e s s o r . (Refer tosections 12.3.2 and 12.5)

17.2.2 Remova L of headbtock assemoIy:

Remove. the dress pl,ate covering the head adj us tments (ttoscreys).

b)

c)

Remove the rear headb t oc k cover (tuo screws).
Di sconnect aLL of the cabLes from the t ape heads to the headconnector plate, atso the,, ID/sensor', cabl,e. Make note of if,.order that these connectons wer e inserted before removingt h em .

Remove .th9 targe (M6) centraL boLt using the speciaI tootprovided with the machine. The headblocr can now be removedfnom the mach ine, taki ng care not to "iio, the tape heads tocome into contact !rith the tape-tift pins.

d)



a)

b)

c)

17.?.3 To remove the rear
Remove the front dec k mask - refer to
Remove the seven sma[[ screws securingthe deck ptate-

The r ear mask can nou be removed by Iithe spoo I hubs.

deck mask:

section 17.1.1

the rear deck

f t ing upHaf ds

mask to

to ctear

17.2.4 To remove a spoot notor:

b)

Remove the rear dec k mask - refer to prev.ious
Remove the spooI carrier, after ret eas i ng theapproximateIy one hatf turn - accessed vii theftange (Refer to drg.no.C.g31 .Al01).-

section.

Iocki ng
carrier

scre!,
bottom

c)

d)

f)

g)

s)

h)

Lift the deck pLate.

Remove eight . poz.i dr i ve 'cover pLates.
screws retaining the two btack motor.

further pitIars

Unptug the motor ..n:gl 1ab!9s (4-uay ribbon) from transportdistribution board. (J9 & J15)

litl ls .ll': ^ 
motor powen cabtes from transport distributionboa r d. (J 10 & J14)

Retease the transport distribution board by r emovi ng the f ourpitIars and two pozidrive screws . 
";;;;;ng it to the suppoctrray.

Remove . the suppof t tray by reteasing fourretaining it to the motors

Each spoo t motof assembty (compIete with its senson) can noHbe carefu[ [y r-eteased f rom .t he dec k, by removing the f our 6socket head screws accessed from above it" O".k pl.ate.
t.lARNI NG: These motor s are qui te heavy, and the sl,otted sensol-discs very deIj cate.



17 .2.5 To r em ove the Tape-tift assemblv:
a)

b)

Unpl.ug any
Tnansport
in cabte
connectors

Remove the
ptate. The
f ront unt i
withdrawing

etectricaI connections to theDistribut ion board and the tllo in-from mi croswi tch. ) Note the poLari
upon re-connection.

four trl5 Socket head screws retaining the modutemodute can be carefulty u*tricated bi toruring theL..the tape-tift pins ctear the deck, Oifo.ethe assembIy forwards

to the modu I e.
board, and

screHs Iocated in
front edge of the

to move downwards

moduIe. (J3 on
Iine connectors
sation of these

(J2 & J20 on
tuo in-tinr_

the front of
deck pIate.

from the deck

17 .2.6 To r emove the Head-screen assembty:
a)

b)

c)

Unp I ug any eIectrica I connectionsthe Transport Distribution
connectors. )

Remove the tHo trl5 Socket headthe support bar underneath the

The modu t e shoutd now be freeptate.

a)

b)

c)

17.2-Z To remove the Capstan moton:
Remove the front deck mask - refer to sect 1on 11.1.1
Unptug in-[ine connector in the cabte to the capstan motor.
Remove three socket he ad screws retaining the capstan notor.rhese are tabet ted drs.no. c.gig. et-ol. i";;-;;; 

";i;';"sIackened a Littte at a time untiL t h;'mot or is reteased
d) The. motor can norr be withdrawn from its cyl.indricattaking care that the cabIe and connecto. 

"." fed thrcutout at the top of the screen.

17.2_8 To r emove the Capstan/pinch moduIe:
Remove the fn ont dec k mask - refer to section 12.1.1
Unptug in-tine connector in the cabte to the capstan motorand connector J4 on the Transport Distnibution board.
Remove the thnee fnl5 socket head screHs netaining the moduLeptate. These screws are ac ces sed from underneath of the deckptate and atso conta.i n a coi L spr^ing 

"".n to prel-oad themodu t e p I a t e -

The comptete assembty may noL, be r enoved, taki ngdamage the capstan shaft-

screen,
ou g h t h e

b)

c)

d) care not to



Drawi ng I

c901 A/02
c902A/03
c903A/03
c904A/02
c905A/03
c906 A | 01
c907 A/ 01
c908A/0.1
c909 A / 01
c910A/01
c912A / 01
c914A/02
c915 At 02
c916At01
c919 A / 01
c921 A I 01
c9?2A | 01
c931A/ 01

ist:

SpooI carrier assembLy, 4_hoLe tyoe.Ftutter rotter assembi r, rjii-Z:' "-'
Dampef arm roIter 6sssnil y', Type 2.Scrape fi tter assembIy.
Entry guide ro[ [en assembty, Type Z.Feed Damper arm moduIe urr"iUiy]- -'
Head screen modu I e assembty.
Headbtock ass embIy-
Capstan modu t e assembty.
Pinch arm pivot as s em bLy, Typ e 2-
-Iupu-tift modu L e assembIy.
lilot ion sense rotIer assembLy, Type Z.Exit guide rotIer assembIy, iVp'u' i.-'Take-up Dampef arm module i.r![Uty.Locat ion of capstan mot or screHs.
:l::l !:lain:r. adj-u9tment, 3_hote type
:ape-t l rt rnoduLe adjustment
Jpoo t carrier adjustments-



@
g
@l

e
A

C.598.D t:.oloJl
M4 x 10 CSK.SKT.S/S
18t1031

C.659.0 t7o6oJ7

'j'RING BS.JJJ maoto

ffino6 (x2)

M4 x B CAP.SKT.

l80J01t (x2)

WASHER'

C,66l.D rcrgou

C.658.0 tTsso4a

SAruR/V SP00L CARRIER

ASSEMBLY, 4-HOLE TYPE

Assy.No.1J0J002

Drg.No.C.9?l.A/02 Soundcroft Mognetics Ltd

\-iil"l'zosET.sxr

Sclndcraft



C.664.0 nosors

'?'RING BS.12B noaotz

8 M4 x l0 CSK.SKT. w+ou

- 

'o'RtNG BS.ooB t7o6ot2 (x2)

C.652.D ntooza

SHIMS nosoar (AS REaD)

CIRCLIP nonot

C.662.D norogo

BALLRACE nr+ots

C.674.D tzosoy

BALLRACE lt+ot
WAVY WASHER nososz
SHIM notorr
CIRCLIP nono+SAruRN FLUTTER ROLLER

:YPE 2 ASSEMBLY.

Assy.No.l303016

Drg.No.C.902.A/0J Soundcroft Mognetics Ltd Sormdcraft.



C.664.D tzogorg

'?'RING BS.12B losou

M4 x 10 CSK.SKT. rsuou

@-'7'RING BS.00S t7o6ot2 (xq

C.652.0 tnnza

SHIMS notoar (As REN)

CIRCLIP nono+

C,662.0 tzotoso

BALLRACE tuou

C.674.0 losost

BALLRACE gr+or

WAVY WASHER nosost
SHIM nosoar

CIRCLIP nonot
SAruRN FLUTTER ROLLER

TYPE 2 ASSEL,IBLY.

Assy.No.130J016

Drg.No.C.902.A/0J Soundcroft //ognetics Ltd Sormdcl-af.



C.664.0 nogorg

'?'RING BS.12B noootz

M4 x l0 CSK.SKT. Br+or+

€+'?'RING BS,00S t7o6rlt2 (x2)

C.652.0 ltooza

SHIMS nonar (AS REID)

CIRCLIP Boroo+

C.662.D notogo

BALLRACE nuot

C.674.0 losost

BALLRACE lt+on

VlAVY WASHER notost
SHIM nosoat

CIRCLIP nonot

6,

S/ruRN FLUNER ROLLER

;YPE 2 ASSEMBLY.

,Assy.No.130J016

Drg.No.C.902.A/0J Soundcroft Mognetics Ltd Scrrrdcraft.



8-
a6-)
\/

,,^\v-.A\FVtltlU

x B CSK.SKT.S/S rtrzots

,,^\v
g
e
tl
tl
tlI

C.695.D logoz+

BALLRACE lr+ou

C.622.0 nrootz

BALLRACE tztut+

667.D rcosozt

686,0 nouu

C.717.D maou

MJ x 6 SET,SKT.wzots

SAruRN DAMPER ARM ROLLER

TYPE 2 ASSEIIBLY.

Assy.No.l J0J020
Drg.No.C.903.A/0J Soundcroft Mognetics Ltd Sormdcraft.



€l c6t4Dtzotozs

I ll' 
MTx6SETS

(,
o--.'.--- .....---.... ..--. .--..SH\M nonto
@-.-...---...-.. ..WAVY VlASHER nonn

$. .... ..... MJ x 6 SII SKi: t8t20tJ

g . ' ""' "" ""BALLRACE nr+ouotl
| | 

c,654.D tzrooto

(__,

@' --.-- .--..... ..BALLRACE nmr
@..-..-.-....- ....--- -..... .-..-WAW WASHER nosotr

17qfi0J

SATURN SCRAPE

TLTER ASSEMBLY,

(Port of) Assy.No.tJ0J00t
Drg.No.C.904.A/02 Soundcroft Mognetics Ltd

@""".......--..-.-......-.- -......--- SHIM nowo/'€>...- ,..)...------ ..---- C.615.D nototo

\,/'$ . . . .... ...... MJ x 6 SET SKT. nrzou

Scrmdcraft.



@

tl
|-

tJg-
/A\v-

/=\\9,/tltlU
/A\v-
@r-/a\t\Y-l,
g-

S/IURN ENTRY GUIDE ROLLER

TYPE 2 ASSEI,IBLY.

Assy,No,lJ030lB

Drg.No.C.S05,A/03 Soundcroft blognetics Ltd

C.669.0 maost

MJx6SET.SKT.wzort

C,686,0 rzotrr+

C.667.0 tzosozo

BALLRACE nmq

C.620.D tTtoou

BALLRACE nr+or+

SHIMS rconn (As REID)

C.694.D trcao+t

MJ x 12 CSK.SKT. ffizo$

Scrndcraft



------- C.90J.A Sub_oss1z

-------------MJ x 6 pAN p0Zt
t8t20t6

- C,635.0 louzs

- C.59l,D vo+ot+
aa-------------- M3 x 4 SET SKT.

t9t20t7 (x2)

MJ x 6 PAN p0zt---------- @
tst2ot6 a2) 

-q 
6t

PCB Sub-ossy.
1009029

FEED DAMPER ARM

MODULE ASSEMBLY.

4ssy.N0.1303004

Drg,No.C906.,A/01 Soundcroft Mognetics Ltd

------C.640.D rzosszo

-----------DAMpER moon

(z---\V-

S 8 
" 

-----WAS:+ER ttoron (x4)

g p S ,,,14 x t6 cAp SKT.
g t8t400s A4)

Sct-ruldcrafr.



+-l-t-t
(T5
(:
rJ
!g
Iil
a

=

=,9
,.q-
d6 d "o -a^>p-\FUE^\g?tR=* - *: :-
s=i:
6={S

No

={o9
xF
.+,f
==

a.
a'5
xs.:R

No

=a-

Se
,.:F
SE

=F
ae

*E
r\6



C.655,D t7ou04

M5 x 16 CAP SKT. fttsots

LF.D. WASHER ftr,nts

C.692.D lowa

M5 x 16 CAP SKT. Brsorc

C,656,D nonos

P
tl
Htl
!1M

@l--{tlI t--

Htl\,
WAW WASHER notoss
SHIM Boilsa

BALLRACE tTt4ool

C.697.0 lo5oJ6

BALLRACE nr+oor

SHII',| tsososa

CIRCLIP nonoa

\7-
e)--

SATURN PINCH ARM PIVOT

TYPE 2 ASSEMBLY.

(Port of) AssyNo. tJ0B00O

Drg.No.C.910.A/01 Soundcroft Mognetics Ltd Scrrrdcraft.



BA

.3
Ns

;Esr-A
-bR
x$
= 

<-i

a.3
a
a

(t
I

sE=a- :9;_

-=--E E E

:s=R
tqt=<-j

a_s

I
I
I

G:=.g

r_a_-_________n

t--

=
a.5

=
€
S

=
5

r- >j
5 

"o- ".- 
-6

dES=)sa€s
> trJ ciYs==*
=F< h c;G=<6

"l-iiTj('.
c)

!-rl\4
CF1
'n
O

=!s

.5

R

I
R

r.-.--.----._. l,

/v7-\ \-

\{((@'\o\\, i
o) ) i

/rtrt
/,'/

/"rt'/ ii,/
//,iiii

dN
.=

==15s
q,<
B r.)

9>
Rr1-E

F



o
Oa

S/ ruRN bt}Tl)N St/VSt ROlt[R
,-YPE 2 ASSEITBLY.

Assy,No.130J0t7

Drg.No.C.914.A/02 Soundcroft Mognetics Ltd

C,664.0 logorg

'O'RING 85.128 mauz

x l0 CSK.SKT. w+ot+

€-- '}'R|NG BS.00B i6ot2 (x2)

627.D tztoozt

SHIMS nonot 6s REaD)

CIRCLIP now+

662.0 vorogo

BALLRACE nuor

C.674.0 rzosoy

BALLRACE nt+or

WAW IIASHER nosost
SHIM notoor
CIRCLIP norco+

Sorrrdcraft.



/a\v
e
tl

|-

U

E-
e-

\s/tltlU
/^.\v-

SATURN EXIT GUIDE ROLLER

IYPE 2 ASSEMBLY.

Assy.No.lJ0J}lg

Drg.No.C.9l5.A/02 Soundcroft Mognetics Ltd

C.669.0 rzosost

MJx6SET.SKT.Btzon

C.6B6.D notrt+

C.667.0 nogozo

BALLRACE tzt+or+

C,622.D lrootz

BALLRACE lr+0ru

SHIMS rsotosr (AS REaD)

C.694.D tzooo+r

MJ x 12 CSK.SKT. wn+a

Sctxrdcraft.



MJ x 6 PAN P0Zt-----------
t8t20t6

uoun C.635.D-

rzo+or+ C,597.D-

MJx4s[rsKI--------- g
tBtzotz (x2)

@:----M3x6PAN
A) t8t20t6 (x2)

POZI

raosoz+ SPRING-*

noxzo C.640.0-------

ltoozo DAMPER

!\orut a4 uASHER__-____- g
M4x16clPs(r I H Itql4aoe (rd) II

Ltt

TAKE-UP DAMPER ARM
IODULE ASSE,/I,IBLY,

Assy.Nc.1J0300J

Drg.No.C.916.A/01 Soundcroft ltognetics Ltd

C.634.0 rzouzt

-------.M4 x 20 CAp SKT.
t8t403i

O----------- MJ x 6 PAN p1zl
t8t2o!6 (x2)

PCB Sub-ossy.
1009029

.'.,t.d'\

r=\,Y

Sctmdcraft.



.)<

3=
ao
6a

&s

,'ril\
;\
6
E

a
l+.
ar- C-o
b*qo
6otE
se

€

"G)-
r-lV,
U
t=
-A\r'
w

o
o
(.)!:o
o

cto

aa

o

o

=

oa
Oq

o

o)
q)

d

o,

o



;s: F* €:; t j* ug; FF

$EiB $Es'I EEFEF s€
s*s E: eS 

=; 
;:F{€ $ *

gs E€sTs=€* ssiis* EE
Fj + ,r-j iS

i

:l

i6-

99
OO

o,r 6

;.: N

--t

a

=P
=-E
a
R --o

<a
qC
.-J <)O=
Fo'(r)Q

OK
6+(-i

=L!
()(r)

d>



'11-l
ol

-o 9l\=l
181
6>l
Ol .-l
() 6l

r-l

orlctrl

o(/)i

'ooq
o)

!
o
o

I
I

I

I

I
I

o

o
o

o
o
a,o

=ot-
o
u,

tt

o!
IE9' o,
ooqI

ql

*
o)

o
Q

]
L

q,

o

G

o

o
q



Et/)

=21=EEIE-9?l
k=al(,o-<l

oo
=i
J
tr
c;

oo:
ir
?
c;

EI
(Ul

.91
cna-l
(Ul

(ul
'El
'61

(Ul

al

(Ul
.ql
Ol
o,lclq,l

olcl
'El
'61
cl
(Ul

6l

I
E
E

e

c
o-

OE
9it
\o

nh

d<

---r-'----

=___.]

- 
'i:i!".1



e
a

€





-SE CTION 4-

19- Circuit Diagrams

Satur n Sys t em bIock di agram
Saturn wiring tist
PSU bLock diagram
PSu r.,ili ng diagram
PSU main boand circuit diagram- +l- 8/ 18 vott reguLator
Modi f ied Sur ge suppressor- board
heatsink pcb circuits
Audi o channeI
Audio control boand
Audi o mot her boar.d (1-8)
Audio mother board (9-16)
Audi o interface boaro
Remote meter ampIi f iers
Loca I met er ampLif iers
Remote meter assembly

Transpot't wiring diagram
Dec k distribution board
Headb Loc k board
PLL capstan servo board
Itlot ion sense board

- DigitaI mot her board
'CPU

I n t e r f a c e bo a r d

Ati gnment paneI
Remote contro I unit (2 sheets)

Aux rack mot her board
Remote bus buffer
ParaLIe[ (synchroniser) interface
Meter overbr i dge LED dr" ivers
Noise reduct ion controI interface
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ISSUE
SATURN I'IRING

TO

P OI.IE R CABLE

23-09.86

FUNCTION

LE FT VOLTS
RIGHT VOL TS
LE FI VOLTS
RIGHT VOL TS

OV CLEAN
+24u
OV DI RTY
+5v

PART NO-
8 HrRES
0't 0
011
012
013

vla
n2?
024
uz>

1411002

D DB
DDB
DDB
DDB

DDB
DDB
DDB
DDB

DE CK

J11 ,2
J13,1
t1a I

J13 ,2
t1? 7

J12,4
J tzra
J12,1

J2?,5
Jzz.?
J22 ,6
J22.3

JZ ,'l
J2,2
J2,3
J2 ,4

(l{1-)
(M2-)

(M1+)
(M2+)

PSU,
PSU,
PS[J,
PS U/

PSU,
PSU,
PSU,
PSU,



01
o2
03
o4
05
06

OV

DIG OV PSU
AUX OV PSU
DIG +5V
PSU +5V
PSU BLOCKl +5V
PSU CHASSIS

STAR POINT OV
STAR POINT OV
AUX +5V
DIG +5V
PSU PCB +5V
MACH INE CHASSIS

PART NO. 141 1OO3 MAIN !IACHINE LOOM34 !,IRES
030
03',|
o32
033
u54
035

050
051
u> z
053
054
055
056
u5 (

060
061
062
063
064
065

070
071
ua a
073
074
u(t

080
081
082
083
084
085
086
087

DIG
DIG
DIG
DIG
DIG
DIG

't-8,
1-8,
1-8 ,
l-6r
1-8,
1-8,
1-R

9-16,
9-16,
,- to,
9-16,
9-16,
9-16,

17-24,
17-24,
17 -?4 ,
17-24,
17 -24 ,
17-24,

AUX
AUX
AUX
AUX
AUX
AUX
AUX
AUX

J10,8
J1O,5
J1Q.7
J1O,1
J10,?
J10,',| 1

J30,1
J3O,4
J30,7
J30,8
J3O ,1 1

J30,9
J3O,3
J30,?

J3O ,1
J30,4
J3O,7
J30,8
J3O .1 1

J30,9

J3O,1
J3O,4
J30,7
J30,8
J30 ,11
J30 ,9

J2 ,3
Jz,2
J2.4
J2,'l
J2,7
J2.1O
J2,8
J2,9

PSU, J'l ,1
PSU, J1,2
PSU, J1,3
PSU, J1,4
PSU, J1,5
PS u, J1,6

PSU, J4,1
PSU, J 4,?
PSU, J4,3
PSU, J 4,4
PSU, J4.5
PSU, J4,6
PS U/ J3,1
PSU, J3 ,2

PS U, J5,1
PSU, J5,2
PSU, J5,3
PSU, J5,4
PS U, J5z5
PS U/ J5,6

PSU, J6,1
PSU. J6,2
PSU, J6,3
PSU, J6,4
PS U, J6,5
PS U, J6,6

PSU, J7,1
PSU, J7 ,2
PSU, J7,3
PSU, J7,4
PSU, J7,5
PSU, J7.6
PSU, J23 .1
PSU, J?3.2

-18v
OV CLE AN
+18v
+2 4v
OV DI RTY
+5v

-18v
-8v
+8v
+18v
OV CLEAN
E RASE GND
LOGIC GND
+5v

-18v
-8v
+8v
+18v
OV CLEAN
E RASE GND

-'l 8v
-8v
+8 v
+18v
OV CLEAN
E RASE GND

-18v
OV CLE AN
+24v
+18v
OV DIRTY
+5 v
OV DIRTY
+12V(UNREG)



t.lI RE No -

PART NO.
34 I'IRES

41 0
41'l
412
4'l3
4'l 4
scN
421
4ZZ
4t5
430
431
432
433

FR OM

PSU HEATSINK

TO FUNCTION

) tJ
514
515

510
511
512

420

520
5?1
)tz
5?3
524
scN
531
>52
q??

1 411023

BLOCK2
BLOCK2
BLOCK2
BLOCK2
BLOCK2
BLO C K2
BLOCK2
BLOCK2
BLOCK2
BLOCK2
BLOCK2
BLOCK2
BLOCK2

BL O C K 1

BLOCKl
BLOCKl
BLOCK'I
BLOCKl
BLOCKl
BLOCK'I
BLOCKl
BL O C K 1

BLOCKl
BLOCKl
BLOCKl
BL O C K 1

BLOCKl
BLOCKl

BLOCKl FET BD
BLOCKl FET BD
BLOCK2 REG BD

BLOCK2 FET BD
BLOCK2 FEI BD
BL OC K2 FET BD

( +18 V) UNREG
0v (18)
+18v
(-18V) UNREG
-18v
scN 0F 42t
RIGHT FETS DRIVE
RIGHT MOTOR SUPPLY
RIGHT MOTOR RETURN
FAN (+24V)
FAN (OV)
TEMP (OV)
TEMP

(+24) UNREG
0v (+24v)
+24v
(+5V) UNREG
0v (+5 v)
+5v
(+8V) UNREG
0v (+8v)
+8v
(-8V) UNREG
-8v
scN 0F 531
LEFT FE TS DRIVE
LE FT MOTOR SUPPLY
LE FT TIOTOR RE TURN

-18v
+18v
+18v

PSU/ J9,1
PSU, J9 .Z
PSUz J9'4
PSU, J10,1
PS U, J10,4
PS U, J18,1
PS U, J18,2
PS U, J18,3
PSU. J21 ,2
PSU, J19,1
PQf f t10 )
PS U, J19,3
PSU I J19 ,4

PSU/
PSU,
DCtl
oq tl
PSU/
o<!l
PSU,
PSU,
PSU,
PSU,
PSU,
PSU,
PSU,
PSU,
PSU,

J13 ,1
J13 ,2
J13 .3
J13,4
J13,5
J13,6
J11,1
J11,2
J11 ,4
J12,1
J12,4
J18.4
J18,5
J18,6
J21 ,1



PART NO.
1 0 td I RE S

551
552
553
554
556
557
559
560
561
562

PART No.
7 I,IIRES
434
434
435
435
436

1411022 TRANSFORI'IER

TX1
TX1
TX1
TX1
TX1
TX1
TX1
TX1
TX1
TX1

1411034 ttloT0R cAP

CA P+
CAP+
CAP-
CAP-
EARTH BRE AK SI.I

PSU, J16,1
PSU. J16,2
PS U, J16,3
PSU, J16.4
PSU, J1 6,6
PSU, J16,7
PSU, J16,9
PS U, J16,10
PSV , J16,'l 1

PSU. J16,12

0v (18-0-18)
18v (Ac)
18v (Ac)
10v (Ac)
0v (10.5)
10v (Ac)
10.5v (Ac)
0v (10-0-10)
18v (A c )
0v (18)

PSU, J19,5
2K2 RESISTOR
PSU , J19,6
2K2 RESISTOR
STAR POINT

MOTOR VOL TS +

MOTO R VOLTS -
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SOFTWARE YERSTON O.9C

Summary of changes from issue 0.99

1) UP /D]WN leds now work correctly
2) Stop key canceTs recording in the audio systen nore quickly.
J) Stop pulse weaker. Incotrect tensjon settings (eg when going frontaiT-out to tail-in J are -less likely to cause the dampet arrns tohit the end stops.

4) Synchroniser seryo request forces t'true speed" readout

5) Ready flash rate doubred. rh.is makes it easier to confirm visualrvthat a track is in ,,ready,,

6) Per ipher al ini ti al isa tion _less error prone. Jt should no fonger be
necessary to hit the reset button occasional_l y when the Saturnf6j-ls to ,trecognise,! that units are pTugged in.

7) Muting system changed:
Sync onl.y s|vitches to input when rec/ready seTected
Sync muting as teplay
Unnute connand fron synchroniser only affects time code
ttacK

8) Speed reading errors when focating have been renoved.

9 ) "Last messaget, can be recalled by pressing the current displ,ay
se.lection again.

If you hear a warning tbeept fton the renote and did not see
why it occurred and if for exanpTe the unit is selecteo to-',Audjo
Parantt then pressing the ttAudio parant, button will brina back the
warning message to the display.

10) Stop key now stops the tape first tine when a function kev ts
executing.

-l.l J Loss of tape notion now cance-ls record node properly. Ihis a_llorvs7.5 ips recording to be reliable.
fhe monostable on the Interface board controlling the detectian
of "notion', can be restored to its correct va_l uei

(c42 = 0.1 R50 = tM ) .

l2) Locator offsets now work properly.
1J ) Eq errors vthen switching fron replay to Iine nonitor now

corrected. ft is no Jonger possible to find yourself v,tith replay
eg sel ec t ed when lis tening to sync.



14) Eq errors when using "l.if t defeat't now corrected. The dinned
monitor condition is now always cancelled after using -lif t
defeat.

l5) 551 interface novt works with nonentaty or latched inputs ' 5ee
manual for detai.ls.

16) Shift- reverse play puts Lifters in and head screens up in stop
mode. Selecting shift - reverse pTay again reverts to the
oPPosi te condi t ion.

17 ) ,'Exhibition node" prevents record-in9 in the audio channe.ls. A-l-i
the LED's, and audio monitoring, switch as normal.
fhis can al.so be used as a "rehearse" node. Futute releases may
include thjs as a user feature - Suggest key??

18) Iest node 15 al-iows no channef to be se-lected for tine code (use
edit key )

1g) Record punch in tining has been overhauTed - now nore consjstent
and quicker. See also Saturn Engineering Meno no' 2I

20 ) Renote transport key scanning speeded up

21) Stop key will now wotk when another key is pressed (or even
s tuck J.

22) Transport jni tialisation speeded up to ensur e correct t'brown out"
handTing. 5ee also 5afurn Engineering Meno no.20

23) lJsing the edit key to defeat the head screens in play node is naw
a lAtched function. Press once to l-ovter the screens, ptess again
to raise.

24) t'Tape Type Copy" function is inplenen ted. Shift - audio paran
a-l-lows the record alignnent to be copied fron one tape type to
anoEner.

.25) Handting of rapid changes of capstan speed is improved, especiaLly
when using 14 inch spools.

26) A simole check of the Saturn RAM is nade on power up and on reset.
A failure js jndicated in the display but does not stop the
sof tware runnin Q.

27) Autonatic Alignnent of the Saturn tecord system is inplenented-

E.rr o rs discovered.

l) Monitor se-lection fron the 551 interface can cause stuck key
message.
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54 IURN ENGJNEERTNG /vlEMOS

It shouTd be noted that the following Saturn Engineering Menos
are provided for your infornation onIy, aLl the nodifications
detaiJ,ed wiTl have been carried out during the nanufacture ofyour n achine.
Any future update sheets wiLl be automatically supplied to youeither direct from us or via yout focal, deal-er as the need
arises.

R g,rtered Off'ce
Sourhomolon House 3lTHrgh Holborn London WCIV /Nt
Resrstered rn london Nol32l066 VAT No 235 1425 fl)
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5ub jec t.' Punch in /ou t timing

ft has been noticed that the tine to enter
5aturn is too 7ong. Software version 0.95
some vtay to reducing this tjme. Hovtever apossible by nodifying the audio channe_ls

Telex,946240C\MASYG
qrcteref 19002230

Fox,0l'BBl'1392

tecotd on the
( and fater I goes
f'ulf cure is only

and c67,
1C15.

Fit a 330k resjstor in patallel with both C50these conponents are situated'either sjde of

The audible tine defay can be further reduced by speeding upthe ramps on the bias and erase wayeforms. This vti]l beacconpanied by a sna77 increase in punch-in nojse.

? Renove RB2 and ReJ (both JJ]k and situated either sideof IC15), and replace each with a I80K resistor.

Regrsre. -d Of{rce
soLlhor oron -lo!5e 3 l/ Hgh ho born Lomjon WC lV,trtl
Keg srered ,r l.ndo, Nol3?1066 vAINoZJ5142590

Directors ' A Nicholos 'TJ Fustoce BSc PS Dulderidge.GH Blyh BScARCOARCM.DlMirchell.E Eusroce.JA Dudderidqe.CA B!.rh
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SAIURN ENGfNEERTNG MEM0 No2

07 Feb 1987

Subjec t.' llrite Delay nodification

1) V'/ith nachine switched off, renove the Interface board(10A9OIJ J. Ihis is the lower of the two boards in thedigital rack, which is situated inneadiatty below the audiorack. fhe two flat cables connected to the front edoe of the
board vtill have to be renoved.

2) CareiulTy cut the track (on the conponent side of thepcb) connected to oini of IC2.

J) 5older a -100R resistor across track cut.
4.) .Solder a InF capacitor between pinl of IC2 and 0V. Thisrs Dest done on the conponent side of the board with the
capacitor directly connected between pinl of lC2 and pinj0of IC6.

5 ) PTug board back into the nachine and re-connect cab_lesto sockets on front edoe of board.

Reg'stered Off'ce
Sourhompon Hoese 3lTHghHolborn rondon WCV 7NL
Beg6 sed { londor Nol32l066 VAI No?]5 t42590
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ENGINEERTNG MEM] No.J 25/02/87

SATURN TAPE LIFT MODIFICATION

Jt has been noticed that under certain circumstances. the
operation of the Tape Lifters and Head Shjeld rnechanjsms caninterfere with each other and consequently the Head Shiefd can
clip the tape as i t .r jses.
}bviously this is not a desired feature!
fhe reason for this problen is that the Head 5hield at present
has no way of 'knowing' the position of the Tape Lifters.
We novt haye ayail.abLe a nodified Tape Ljft 51ide assenbly, part
No.1308007, whjch has a microstvjtch fitted to it in order to cure
this problem.

IN S T AL L AT ION PROCEDURE

l; IURN P}WER ]FF. Loosen retaininq scretvs and raise decx

2: Retttove the four M5 screws securjng the Tape Lifter assenbTy to
the Deckplate (access to these scretas is easier if the Jaeua.r
connectors adjacent are unplugged )

3: Renove entire Tape Lifter assembTy taking care not to danage
the heads or any wiring in c-lose proxinity

4: UnpLug the Tape Lifter assembJy from the Deck Distribution pCB
( Jaguar connector No. J )

5: Renove both uncanned S.lide Journals by renoving their fixing
n uts frorn beneath the assemb-1 y ( these Jou.rna_ls do not have a
black washer beneath their fixing nutsJ.
Renove the 5o-lenoio and Lifter Pin Block fron the 5lide assemb-l y
taking cate not to -lose any conponents

6: Renove both uncanned 5_ljde Journa-ls from the new assenbly and
refit the 5o-lenoid and Lifter Pin Block to the new 5_1 ide.
Refit both uncanned S-lide Journals and check for smooth s-lide
action.
If you have only renoved the uncanned Journals, the original
factory alignnent should renain unchanged

7: Refit the modi fjed assembly to the Deckplate

8.' Re ler to Deck Vlirino Drawino CIATL/2.
Locate wire No.1 coning fron 12 to Head Shield and cut it
approxinatJy JAcn from the Deck Distribution PCB.
Fit the suppJied male bullet connector to the end coning fron the
Deck Distrjbution PCB and fit the supplied fenale bu-l-let
connector to the end going to the Head Shield.
connect these two connectors to their nating counterparts.
5et the switch actuator so that the switch is ooerated with the
machjne is in pJ.ay.
fhjs completes the instaLlation procedure.

Reo's er ed Cftr e
Sourhompton House 3lTHlghHolborn ton<Jon WCIV /Nt
Res nered in London Nol32l066 VAINo235142590
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ft has been noticeo
power fail braking
Ioading.
At present they are
with 82R 25W netal
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Telex' 96240C\MASYG
quote ref 19OOZ23O

Fo<, Ol'8811392

SAIURN ENGTNEERTNG MEMj No.4 17/03/87

POVIER FAIL BRAKING

that under certain conditions two resistors in thecircuitry (R20,R24) can burn out due to excessjye

68R 2.5W wirewound types, they should be replaced
clad types nounted off board

PeE ,re ed CI(e
Sou,1homp1e6 11er5s 3t7H,qh Holbo.n London WCIV/NL
Reg,srered rn London No132066 VATNo?35142590
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SOLENOTD DRTYE IRANSTSIORS

Due to the extrenly high gain of the Darlington solenoid
transistors, it is possible that a potential dj fference
'5tarpoint' 0V and 'Loca.i' AV couLd cause the devices to
regardless of actual drive condition.
The cure for this is to add a 5K6 resistor between Base
a-l.l three devjces Q.2,J,4 on the Deck Distribution Board.

Unit 3 FJittern Phce

Telex, %.6240CWEASYG
quote ref. 190O2230

Fox, Ol'BBl1392

drive
between
be turned on

and Enitter of

6TP

ReElered Office
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output of IC17-C
battery comes

to occut,corrupting inportant data.

The renedy for th-is is to add a 270K resis tor between lC17-A pin
2 and Q4 Base.

Refer to dravting No.SMJ7J6/CD Saturn CPU circuit diagran

Regrstered Of{ice
Sou rompton Ho, ,e :lTrighhobo r .. ,,_Jon w -N AL
rieg srp-ed in london Notj2l066 v^ No.i5t42590

PROCESSOR CARD RM BACKUP

UndeI cettain condit.; ^nc if i iht6 that thepin 10- irvoi-bsil '" 
y- t';;ri; ;;";" t;;" RAM DacKup

into operation during power down.
This nay al1ow spurious rvrite operations to RAM

Directors, A N cholos TJ Eusloce BSc PS Drdderidge.GH Blyh BSc ARCOARCM.DI M fchell.E Eusroce .JA Dudderidge.C: 3lyrh
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SATURN ENGfNEERING MEM] No.7 25/0J/87

WHTSILING CAPSIAN MOTORS

ft has been noticed that some capstan motors are prone to'whistling, at certain speeds. fhjs noise can ptove obtrusiveduring sessi ons .

To re.med.y this prob-1en ad,d a l0nF polycarbonate capaci tor irrparallel with the folTowing diodes on the Capstan 'Servo Board,D8, D9, DI2, D1J, DI6, D17.

Refer to drawing No.SM368J Capstan Seryo Boa.rd.

Reg,srered Off,ce
Souhomplon Houee 3l/HghHolborn tondon WCV/NL
Res,stered in London Nol32l0C6 VAT No235 142590
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SYNCHRONTSER IN TE RF AC E

When the machine is being used with an externa-l synchroniser
using FM capstan control, it is essentia-l that the frequency
noduTation voltage swing is at TTL voftage LeveT (at Least 4.5v)
in order fot the synchroniser to control the capstan speed
correctly.
Refer to section 5.2 in the ooeration nanuaf

Reg,stered Of{rce
Southomplon House 3lTHishHolbom London WCIV 7f.lL
Reg,stered rn London Nol32l0C6 VAT No 235 1425 90

Drreciors, A Nicholos Ti Eustoce BSc.PS Dudderidge.GH Blyth BScARCOARCM.DIMitchell.E Eustoce.JA Dudderidge.CA Birih



Soundcraft Magnetics Ltd Unit3 Biiitern Ploce
N22 6TP

T
Telex,916240ONEASYG

quote ref 19002230
Fox,0l'BBl'1392

SATURN ENGTNEERTNG MEMO No.9 15/04/87

REMOTE CONIROL MODIFICATIONS

In certain cjrcumstances it is possible for tining signals within
the renote conttol unit to become out of sync with each other
causing erratic opetation.
fhe cure for thjs problen is to carry out the foTTowing
nodifications to the remote control unit.
Renove ( 8X ) 220pF capacitors C26,27,28, 29,30,31,t2, JJ

.*"Repf ace (8X) 100R resjstors R40,41,42,43,44,45,46,47 with I0R
resistors.
Refer to drawing No.SMJ719/CD 

^MT 
REM?TE CoNIRoL UNfr

Reguered Office
Sourhomplon Ho!5e 3iTHighHolborn tondon WCIV 7t!L
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AUTO-AL IGNMENI RECOGNTTTON

In order for the microprocessor to acknowledge the presense of
the Auto Alignnent card, a sma-Il modification must be nade on the
Audio Contro-l card.

Using a length of thin insulated wire, Iink J2 pin t7 to both
sjdes of J2 pin 27.

Refer to Dralwing No.CMIl7K

Regster# Office
Sourhomplon Hou'e 317 HEh Holborn tondon WCIV 7NL
Regsrered in London Nol32l066 VAI No2351425 90
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MOTION SENSE ROLLER ASSEMBLY

ft has been noticed that in certain instances, the &otion Sense
Roller has become "loose on its shaft, this of course wi7l at
least resu-l t in tape position inaccuracy and could possibly cause
seyete tape danage during a wind operation.
ft is therefore we.lI worth checking that this assembly is
correctly set.
To check the assembJy, lift up the deck pTate and hold the
slotted facho Disk. HoId the Motion Sense Ro.i.ler and feel for any
rotational p)ay in a CL0CKWISE direction, if the disk slips then
you nust retighten the Mi screws at both ends of the shaft. ft is
worth noting that the screw securing the sfotted disk shouLd be
'Loctited'ln the event that the screws are tight but the disk or ro-I-ler
still slips, check that the nating surfaces of the shaft and
ro-l-ler are free from any contamination and clean with Isopropyl
Alcohol if necessarv.

Reg,stered O{irce
Southompton Houre 3lTHrghHoltlorn Lontlon WCIV 7NL
Resrstered n London Nol32l0& VATNo235142590
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O4OS RAM TYPES

Ihe CM0S RAM chips on the CPU card shouLd be low power types, they can
be identified by the tLP ' suffix in the type nunber thus: HM6264LP-15
is a low power type while fM6264P-12 is a standatd power type.
Due to the difference in power drain between the two types being a
factor of 10, it is possible for the Lithiun nenory reteniion battery
to be drained far too quickly causing loss of inportant data.
llith the 7ow power types the expected life of the battery is l0 years.

Due-to an oversight, a nunber of rnachines nay have standard power
types f itted .
If you find that your nachine has standard types fitted to the CPU
caro please contact your dealer or the factory fo.r fu.rther advice.

Reg,stered Of{rce
Sou*rompron Ho6e 3U High Holbor. tondon WCIV /NL
Reg,stered in London Nol32l066 VAI No235142590
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VAR I SPEED MOD IF IC AT ION

ft has been noticed that there is a speeo '9Iitch, apparent whenreverting to fixed speed fron varispeed. fhis can be dernonstraueo
by setting varispeed to the current fixed speed and thendefeating varispeed, the speed wilL nomentarily drop below tnefixed speed causing an unpleasant pitch change.fhis is caused by the operation of the speed reference detection
circuitry in the PLL servo board.
Undet nornaf fixed speed operation the speed reference is derived
from the internal crystal oscillator, but under varispeed
opetation the speed reference is derived fron an extetnaLosci.llator. llhen the varispeed is defeated the detectioncircu.itry detects a DC conponent in the interna_l osci_llatorsignal and swj tches to external. voltage controf nonentarily.
fhe easiest way to cure this probTem is to inhibit the externaf
vol.tage control node by renoving D5 (1N4148) on the pLL servo
bo ard .

As few systems use externaT voTtage controL this should present
no problens for synchroniser use.
Ref er to PLL CAPSIAN SERV] drav,ting.

Reg,srered O{frce
SoLrhonrro^ Hou\e 3)TH.ghtoborn loruon WCV 7N,
kegL -'ed.n London li.otJ2i066 vAI No2l5 la25 90
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PROCESSOR CARD MODIFICATTON

Due to an oversight during PCB layout, there are two spare gates
that have been .lef t 'floatingt on lC19 (74HC08) on the p.rocesso-r
card.
Although this has not caused any problens to our knowledge, it is
bad practice to l-eave these gates 'f loating' ,

fn order to rectify this situation, link the following pins of
ICI9 together; 7,9, 10, 12, 1J

Refer to drawing No.SMJ7J6/CD Saturn CPIJ circuit diagran

Regarered Offrce
Souhomdon House 317 HEh Holborn torxlon WCV/NL
Regstered In London Nol32l066 VATNo235142590
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London N22 6TP

I

5/ Locate and renove the knurled brass termina-l screws
Targe fTat bladed screwdriyer or a coin, at this point
brushes should drop out of their housings

6/ Using a flat fiJe, gently chamfer aIl" four edges of
contact end of the brush (take care not to overdo this
brush material is quite soft )

- 7/ Reverse the procedure fot reassemtrly of units

OI BBI 3ZZB
Telex, Q624OC\MASYG

quoie re{. 190O2230
Fo(,Ol BBlt392

SAIURN ENGTNEERING MEMO No.15 29/09/87

NOISY SPOOLTNG MOIORS

ft has been noticed that some spooling motors are ptone to
' sque aking t a t certajn speeds.
fhis noise is generally caused by sharp edges on the notor
brushes where they cone into contact with the connutator.
ra raaf r'f rr f hic ^r^hl cm f he crlncs nf f he brUSheS need tO bePLUvLv|||91|LUv99Jvl

chamfered s1.i9ht-ly.

In order to access the brushes follow the ptocedure befow.

J-/ Raise the deckplate

2/ Locate and renove the black cover beneath the offending notor,
takino aare nnt tn strain the cab_les fron the notor tacho sensor
( four screws J

J/ Locate and caref ul-f y renove the notor tacho sensor takinq care
not to danage the sTotted rotor vane (two screws) -

4/ Locate and renove the sTotted rotor vane assembl. v f'ron the
mo tor sha ft ( two screws )

using a
tne

Lne
a5 tne

Regrstered Of{ce
Souhomplon Hou5e 3lTHEhHolborn Lorr.lon WCIV 7NL
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SA IURN ENGINEERTNG MEt40 No.15

AUDIO CHANNEL REPLACEMENT

In certain circumstances it may becone necessa.ry to swap otreplace audio channel cards within a machjne. ft is irnpbrtant torealise that by cioing this, the erase amplifier and possibly thebias amplifier will no Tonger be correct_ly tuned to the heads.
Ihe usua-l result of this incorrect tuning is noisy ,drop in,
caused by the erase amplifier going into saturation.
In order that this shou.ld not happen it is necessary to retune
the erase and bias ampli fiers to natch the heads correctly everytine an audio channe-l is rep.laced.

The retuning procedure is as fol-lows,.
You wiTI require an audio niTlivoJ-tmeter with a bandwidth of atIeast 3MHz, an osci_lloscope and probes.

f/ Place audio channel on extender card and attatch the probe tipto the bias testpoint (Tpe). The ground fead can be connected to
any Tocai ground on the audjo channel ( end of R25 ).

2./ .Power up the nachine and put ?NLY the audio channe.i under test
-ln Eo record.

J/ Adjust LJ for naxinum signal then adjust TXI for naxinun
signaJ.
You vtill need to realign bias vja the Alignnent panel after doinqthis adjustment.

4/ Transfer the ptobe tip to the erase testpoint (Tp10) and theground fead to e.rase ground (Tp6).

5/ Monitor the signal on both the nillivoTtneter and the
oscilloscope and adjus t VR4 to nininun, now adjust C6B fornaxinun signal . Set VR4 for a signal level of l5mV.
When the sett-ing is correct, the signal waveforn should be a
reasonab-le sinerlaye. If the signal Looks nore tike a djstortedtriangle then it is due to the erase amplifier saturating and the
adjustnent has not been carried out correctfv.

Res,stered Oi+ce
Sou{orproo hoLse ll,/HghHojbo,1 LorJon WCV 7NL
xeg, re,ed,n Lordo- Noi'17i0M VAiNc2J5142590

Unit 3 Bittern Ploce
N226iP

. OI BBI 3ZlB
Telex,9620C\MASYG

qLrote ref. 19002230
Fox, Ol'BBl 1392

2r/10/87

Direciors, A Nicholos TJ Eustoce BSc.PS Dudderidge.GH Blyih BkARCOARCM.DIMirchell.E Eusrcce.JA Duddendoe.CA Bgh



Soundcraft Magnetics Ltd Unit3 Eiittern Pkrce
N22 6TP

Telex, Q46240C\MASyG
quote ref. 190O2230

Fox, Ol.BBl.1392

54IURN ENGTNEERTNG MEMO N0.17 05/1]/87
SUBJICT.. ALTGNMENI RNNGE

circurns tances, there js
on Sync and Repro Gain.
need to be changed on

ft has been noticed that under certainjnsuff"icjent adjustnent ranqe availablefo rectify this situation two resistors
each Audio Card:

RJB (Syns) chanoed to JK9
R55 (Repro) chanqed t,o JKJ

Th,es,e ualues will give an adjustnent range from approxinatly 120nwDln to approxinatJy 6gU nWb/n.

Refer to drawing No.B00l/K02 Audio Channel.

Regsrered Oflice
sodhomoron Horse jil .19h Holborn toajor W( N ,Nl
Beg'srared in londo4 Not3?1066 VAI \o7J5 142590

Direciors' A Nicholos TJ Eustoce BSc PS Dudderidge.GH Blyth BScARCOARCM.DI Mrrchell.E Eusroce.lA Dudderidq€.CA 3Vr.



Unlt 3 Bttern Ploce
tordon N22 6TP

Telex,9(6240Or'IASYG
ryoteref 19002230

Fox,0l'BBl'1392

SAIURN ENGfNFERfNG MEM1 No.lB t7/It/A7
Posi tjon Dispjay b ri gh tn ess

ft has been noticed that on sone machines the tpositiont and'Locate' disprays can be q.uite dim with the individual diipraysegments having uneven orightness.
To_ .rectif y th-is probJem change R2B in the Renote unit fron 6BK to3JK.

Refer to dtawing No.SMJltg/CD Renote Control IJnit

Reg,slered Office
Sor,'frompton Houe ll7 HghHolbor' Lon.ton WCV 7Nl
xeg,\re'ed in tondor Nol3?t066 VAT NoZ35 t4?590

Drectors ' A Nicholos Tl Eustoce BSc'PS Ddderidge.GH Blyh BScARCOARCM.DI tultchell.E Eustoce.JA Dudderidge.C A Blyih



Unit 3 Bittern Phce
N22 6TP

Telephone,0'l'B8l'

SAIURN ENGINEERING MEMo No.19

Telex, %6240C\MASYG
quote ref . 19002230

Fox,Ol'BBl.Rq2

27/rr/87

SpooI notor wiring

It has been noticed that the high transients generated when the
spool motor directions are changed can induce spurious '9litches'
on the Direction line. fhis could cause problems when spooling.

In order to rectify this condition tve are now fit ting screened
cables from the PSU to the Deck Distribution Board.

ule will supply new cables Part No.1411039 free of charge

The nevt cab.les retrofit directly in place of the existinq cabLes.
You nust a-lso connect oins 7 and 2 of J22 on the PSU board to the
nt, -r^n ^^,'^+ 1.A^-^ nins are lncafed nearest to the 0v starUV >LdJ lJUttt a. I tlC>C /ULttJ
pornL.

- - ^'- sMJ72Jnct er LU uLdYtLttg tru..

Reg'srered O{{ice
Sodhomplon Hotise 317 Hrgh l-lolborn London WCIV Z'.lL
Reg stered in London No1321066 VAINo?35142590

Soundcraft Magnetics Ltd

Direoors, A Nicholos .TJ Eustoce Bk.PS D-dderidge.GH BMh BScARCOARCM.DlMitchell E Eustoce.lA Duddeidge'CA Bl'yth



Soundcr#t Magnetics Ltd Unit 3 Bttern Ploce
Lordon N2261P

OI.BBI 3ZZB
Telex, %6240ONEASYG

qr"rote ref.19002230
Fox, Ol'BB1'1392

SAIURN ENGTNEERTNG MEMO No.20 O1/12/87

PROCESSOR CARD RESET

that the

to
4.7uF/16V

Refer to dravting No.SM3735/CD 5aturn CPU circuit diagran

Regstered Office
Soulrcmpion House 3lTHighHolborn Lodon WCIV /NL
Reg,rved rn London Nol32l066 VATNo235t42590

Due to yarious softvare updates, it has been discovered
hardware reset time is too Tong at present.
The tining capacitor C17 shouLd be changed from 47uF/16V

Direoors, A Nicholos .Tl Eustoce BSc.PS D.dderidge.GH Blylh BScARCOARCM.DI Mfichell.E Eusroce.JA Dudderidge.CA Btyrh



Unit 3 Bittern Ploce
tondon NZ2 6TP

Telex,946240C\MASyG
qLnte re[. 19002230

Fox, Ol.BBi.1392
54 IURN ENGfNEERTNG MEMO No.2t 0J/12/e7

RECORD PUNCH-JN IIMTNG

the resu.I ts of extensjye
of the Saturn. The nain

of the .record button _

and erase.ramps.

2. Master osci_l.lator sjgna_l

x*x+x REM0VE Rl 5l **+**
.- fhis raises the master osci_l_lator

Raise the xMASTER BfAS, signa_l to
s6ntrols. See section 9.1.2 in the

The purpose of this js to jncrease
the collector of el4 allowing the

***** CHANGE R100 to 68k

Rt g slered Of{rce
50.-or.ron troL,e l'THrghHolbcrn to,rlon WCIV n.tl{-greedi1lodo.No32t066 VAI No 23514?5 90

signaJ 7eve7 in QI4.

( say ) ttD0t' using the
nanual.

the effectjyeness of
signal ramp to s tart

n****

afignnent panel

the DC ranp on
ear.lier.

fhis restores the range of adjustnent in the bias preset.

Soundcraft Magnetics Ltd

5oftware reyision 0.9C, and Iater, contajns
vtork _on inproving the punch in perfornance
bene fi ts of this are-..

Quicke.r response to the pressing

More accurate tining of the bias

fn most appTications the software update wilt provide perfectTyacceptable perfornance. Hovrever in the most iremanding cases, furtherinprovements can be obtained by nodifying the audio Lhannef hardv/are.Refer to ci rawing No.B00rK/04 5aturn Audio channer circuit diaaran

l. Ramp generators .. ICj5
***** CHANGE R50 AND R6l to 220k xx*xx

rhis reduces the time to start the ramp after the connand frorn the shifiregister. Note that in current production Ra2 and RBJ are also 220k.
Note that this supercedes Engineering Meno No.j

Direcrors' A Nicholos TJ Eustoce BSc PS Ddderidge.GH Blyih BSc ARCOARCM.DlMirchell.E Eusoce..JA Dudderidge.CA B.1h



Soundcraft Magnetics Ltd

SAIURN ENGfNEERTNG MEMO No.22

Unit 3 Bittern Ploce
tondon N22 6TP

Telephone, Ol'B8l'
Telex,946240CIMASYG

qucte ref . 19002230
Fox,0l'BBl'1392

0J/t2/87

MONITOR SWIICHTNG

ft has been recentTy noticed that a nute of approxinately 20nS occurs
when syitching between sync and input signal.s and thus also during
punch-in.

fhis does not affect a.lI machines

It does not affect the signal on tape

fn most applications this is perfectly acceptable perfornance. Howeverin the nost denanding cases, this can be reduced to approxinately JmS by-nodifying the audio channeT hardware.

Refer to drawing No.B00LK/04 Saturn. Audio Channel circuit diagran

***+* CHANGE R141,142,147 AND R150 to l20k x+xxx

+***x REM0 yE

***** CHANGE

R145,I46,148 AND R749 xxx*x

C79,80,8-l AND C82 to lOnF *****

i**** CHANGE D16 AND D21 to 7A ohn resisto.s ***nx

**x** TNSERT 1N4148 DIjDES DIRECTLY IN THE G4rE LEADS *****
OF Q36 AND Q39 (AS D16 AND D21)

Reg,srered Ct{|ce
Souihompton House 3llH,gh l-{olbom to.don WCl,/ n{t
Reg6rered n London Nol32l066 VATNo235142590

DLreclors, A Nicholos'Tl EustoceRk.PS D-ddendge.GH Blyh BScARCOARCM.DI Mirchell.E Eusioce.JA Dudderidge.CA Blyth



Soundcraft Magnetics Ltd Unit3 Bitlern Rhce

ol
Telex,96240O/VEASYG

qtnre ref. 19002230
Fox, Ol.BBl'1392

SATURN ENGTNEERTNG MEMO No.2J 14/01/88

REMOTE BUS TERMINATION

rn order to correctry terminate the Renote Bus, six 470R purldownresistors need to be fitted fron address -lines' A0 _ A5 to 0V.rhese resistors shou.ld be fitted adjacent to J6 on the Renote llnitfollows,'
A0-J6pin9
Ai - J6 pin 10
A2 - J6 pin lJ
AJ - J6 pin 12

-A4 - J6 pin lj
A5 - J6 pin 23

Refer to drawing No. SMj7j9/CD

Regrstered Offrce
Sourhompon Houre 3 T H,gh Holborn todon WC IV 7NL
liegAre, ed r Lordon Nol l2l0C6 VAT t to 2l5 t425 90

Directors ' A Nicholos TJ Eustocefusc.PS D-dderidge.GH Bh/rh BScARCOARCM.Dl Mirchell.E Eusroce .JA Dudderidg CA Blrtl


