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WARNING - HIGH VOLTAGES

Power Supply Unit (PSU) work should only
be carried out by qualified personnel.

We recommend that you use an approved Allen & Heath
service centre for all power supply work.

Please contact your local Allen & Heath distributor for more details.
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R SABER

building on success




he latest Saher

builds on the

unique SUccess

of the original

Saber series

launched in 1988.
Although the highly
successful visual design has
been retained there are
many advances and added
facilities beneath Saber's
quality finish.

Saber is for 16 and 24
track recording studios and
for live sound, hoth installed
and touring. The new mairix
module further enhances
Sabers claim as a leading PA
console, while significant
improvements in sound
transparancy further enhance
its role in the digital
multitrack studio.

The fully modular range is
designed to allow maximum
flexibility now and in the
future.

Every Saber is complele
with a user friendly MIDI
hased mute automation
system.

B Three signal sources per
lader: mic/ tape/ line for
channels, group/tape/line for
maonitars. Up to 56 inputs and
4 returns for mixdown.

B Patchbay option for large
frame recording console.

B Unique checking system
providing PFL and Solo In Place
as sel by masier stalus switch.
B Mic. line, tape, inputs and
mono, stereo and group outpuls
electronically balanced.

B Console stand included on
recording formals, optional
for PA.

M Ergonomic control layoul
with EQ close to hand.

B Four band equalizer wilh
two swept, overlapping

mid frequency controls plus
switchable shelf high and low
frequency controls.

B Low cut filter seleclable
independently of the equalizer.

B Indusiry standard high
quality amplifiers and 100mm
Alps faders.

M Direct interface to two

separate intercom systems on
PA monitor module.

W Provision for 12V gooseneck
lamps on PA formals.

on XLAs for connection to
tracks 17-24.

W Matrix output module M326
for multi speaker distributed
sound reinforcement now
available on Saber PA consoles.

B Extra large frame version for
twenty four Irack studio
applications now includes a
twenty four lrack patchbay and
gives 36:16:24 format.
{Available Spring 1990)

W Extra large frame PA version
gives 48:8:8 format including
matrix output facilities
{Available Spring 1990).

B MIDI mute processor
provides independent control of
individual mutes, “scene
change” snap shot memary of
mules, and song-position-
pointer MIDI sync of mute
evenls. Choice of Control
Change or Note on-off
operalion. Automatic sync to
drop-in point using external
sequencer memary and song
position pointer.

B E0 and fader reverse on
multitrack maonitors for use as
remix return inpuls.

® Channel aux send oplions
include pre fader with mule
facility for full control of
live sound foldbacks.

M Console channel, monitor
and return input mute swilches
are scanned by the internal
computer and tor each mule
switch pushed the mule circuit
is aclivated and MIDI code is
transmitted.

B This process is automatic
and invisible to the operator,
who uses the familiar multe
switches in the traditional
manner, having instantaneous
control and override available at
all times.

B The mixer mutes can also be
stored in any of 33 internal
memaories with batlery backup
and recalled manually for “stand
alone’ operation or recalled
using MIDI. These memaories
can be saved over MIDI with
system exclusive messages.
The system is designed for easy
and efficient operation when
using MIDI sequencers
including the ahility to set the
correct mutes when starting at
any point in a sequence.

Mule processing is a poweriul
aid in livesound recording and
electromusic applications and is
offered on Saber in its most
advanced refinement to date.
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INPUT M310

+4EW PHANTOM POWER SWITCH
For micraphane powanng

FAD

Micraphang irpal allencato: 2046
attivey redLces Jain and neisz,

TAPE

Bzarced tape inpul 2eleczor swilch (input
Jara e wilk menitor onograups T-15)
LIME

Balznzed ling inpul selactor awich

@ SWITCH

Fhags mwarss an all So0ices

GAIN

Fer irgut leval adjustmen:

ASSIGN:

hallilrazs reuting slschon

bars and L-R raubng saitch

SHIFT selectz oulputs 1-8 ar 9-16

]

i0F

AUX BEMDS:
Prefpost selesor lor Aux sends 18 2

fuszend lel corinis
-6 zelting Lp varicus
g and eehealse misss

)

Internal lirss are proided
Igr pra-s, pei e
ai sl lade s20ds

ared pre dader with mule

Conty

= oonsales & shipped wilh e prefaces
sourz irozrally peeset *arefade with male”
Fetore ng corsoes are shipped

“peikde wilhaul rule*

HF Ed
Comrer Iesquency selesiar swileh Bebzd12kHz

Curf boost contral #1208 with shelving
charzcleristic

HIGH MF EO

High il prakig eharzelenissic eq with

ol nocst comnol =7 246 and fraquercy rargz
TkHa-10kB:

LOW MF EQ

Lo mith peaking characteriglin e with
Culteast colal £1248 ane frequercy rznge
200Hz-2 KRz

LF EQ

Cuybacsl cartoo! 1 246 wilh zhelving
cheraerisiic

LF coemir Inecazsy switch 70H1A0H:
EQON

Eqqor swich to allow irslart comparison
LOW GUT FILTER

Toahenuels fagquercies beow 80Hz & 12030t
FAN CONTROL

Uz wit raulineg s=lecler o 2ssign traces and
possine o1 L-A mig

CHECK

FFL or SOLO W PLACE =2 by maser cortn
[wilh incicater LEDN

MUTE

MICH pragrarmmatie FET mule with LED ouls
all peet e signal zerds and prafzcer mulz
Ave st oation

PEAK

LEC illuminatzs 306 before averdoed

Demerly poct e arefaer sigual levs
CHANMNEL FADER

100 mm Slps facer with 21046 bocst availanle

INPUT MODULE
M310X

A5 M0 wilh zdded circuirg fomutz he
coatrol ragm menier gk whan he fReeris
corizd, The Mite Corbed connegiar inlerlaces
wilhesteraal equipment e eortat ol 0N AR
liges & chher manitor fucspeakers

STEREOQ INPUT
M360

INPUT SELECTOR

Selerls slenee mpet 1o & Input 1 may be
ordered will RIS, equalisstion, WEG0E

B SWITCH

Allerses plasz an lell 2ignal palh b be reversed
STERED SIGHAL SELECTOR

Operales attar B input sHeclcr.

Relszse Loth smitchas or ranmal sperztian.

L zelects L input 1o Dotk channzl. B selers &
inpun o Dotk charnziz, LR giaes moag mis
an balh chamnzts

GAIN

Forinpul lews adjusiment

ASSIGN:

ullibsacs rewting seleciar sank and L-R
raky switch

L = oo numinarg, B = éeen rumbers

AU SENDS:
Prespoesl selecan lar S sords 182

Lesatl ann beiarcn corboe lor mix
A1 & Eorcuz L=1, R=i

Lewe! 2nd balangz conlral for
Aux 38413, R=4

Send leval oontrols for fuce & & 6.

L+ =5, LA =8

aterral links are provided for pre face oo
[l e SN

HF EQ
Comer fraquency swilch B 12kHz

Cl bedst conlral 21246 win shelving
charzcleristic

MF1

Culfeast conlial £1246 peaking characteris:iz
al a canire feguency of 2.5kH:

MF2z

Dubboas: canlenl £1208 peaking charactenistic
at a e frequency of 250H:

LFEQ

Gut boest eantro’ 12 wilh sheving
samtlziglic

Carngr feguency sasitch P 140Hz

EQ ON
Eep o il Il Instan: comperison

BALANCE CONTROL
Sodjusts the refalive ez of Loane A charnz)
sigaals fnoom Ik facer 1otz assign 2clion

30010 SAFE

LCizearnzcts chanrel fom sale bus,

allowing Lse as a1 ach eetuir inpual.

CHECK.

PEL oe SCLO N PLACE 221 by master canirgl
twith indicatar LED)

GHANMEL ON

Comiined Sudiz on-cff and remale siart
Turztion. Wnen 0K tadar cozn - slar, lder
closzd = shop, When OFF ard Ixderaaen. hen
R = slant, OFF = step. Ussd les rmcke eortol
|:|| programms SOLNCES

PEAK

LED ilumiretes 503 batare aeerlead Detecls
st e prefackr sigrel el

CHANMNEL FADER

100 Spe slens lader wilh L1002 bacsl
wailalie

MONITOR MODULE

azter cusputimanilor system; lour modu'e
witdlha, L= hang hall is identical foc Resanding
and PA wessicrs

AUX MASTER SECTION

Deriains massr contms Sr eath of Ag 1-5
aulputs &0 s iderkizl

LEVEL

Lewel ecritrol lor Aus Outgal

PFL

Prelade listzn swilch with LED

MUTE

Crzzaul el watn LED indicalis

Het aragrmmatle

RETLIANS 1-4

A g ling leved inpts for exlema’ effecls
o7 to Bring ather consales inte the mis.

They are riaf muted by SOLOIN FLACE

RETURN INPUT 1(2}

ASBIGH:
allitrazs reuting selector bang and
LA routing switch

HF CONTROL

Shelving cheraciesislic with £ 2048 aufocs al
Rl H

LF CONTROL

Shesing charzclenstic with £1208 col bagst &t
1{iEHz

AUX SENDS:

S sand leval conlrgls 1 5 2 lor gus mix

LEVEL CONTROL
Al signal el b assigred oulpuls

PAM CONTROL

Uz with rautiag salzchon 1o 23sign fracks and
aosition in L-3 mix

PFL

Prafac: [zton awilch wieh LED

MUTE

DI peagrammanlz FET mute with LED cuts
Al peslace sigral sencs,

Mt muled by SOLG ™ FLACE

RETURAN INPUT 3[4}

AUX SENDS:
Hue send leval conlrnls 1 & 2 106 cue mix

LEVEL CONTROL

Rt sigral level 1o L-R

ASSIGH:

=R rowting &wilen

PAN CONTROL

Teepasiticn sgnal in L-R mie

FFL

Prefare lislen switch with LEC

MUTE

RAICE swagrammatie FET mote wii LED culs
2l poslade sigral sends

Rt et by SCLO N PLACE

L{R) PEAK LED

LEC illuminales 386 befire copriz] Celesis
arcfacer sigral lesz!

WRITE-ON STRIP

\Wirite-or-atrip for ideelizton

Remmivale: lor clzgning

STERED & MOND OUTPUT FADERS
Thess santrel t el of the L-R and Moro
ol brang isohe sumof ke Larel B

sl facer sigrals

100mm Alps facer with +10d46 boast aailable 2
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BUTE SROCEmBOR

PA MONITOR M335

TALKBACE MIC
ELR miz inpus [aakences with infzmal phaniom

o poaer apion)

L-R METERS
Iharengne Y1 medees lar the L5 Masler
oulpLes, PRL ezl and Bt merior inpus lzeel

TALKBAGK PRESELECT

Zends taldhack sigral b amy arall of Aux 1
S 2 ang L-R e

TWO STATION INTERGOM SYSTEM
Cempalitee with Clzzrpam ard Tecpro
syslems, Canospazk 1o wn sysiams seleclel by
Shatan selectorz. Listea lo zelected syslemis)
an ecotral raem maniles Sall lighis indicalz
call fanelion I exloral ssatians. Call aullon
e incoming intercom and sends taldheck
mic o selecled sysiEmis)

EXT MONITOR

Sawrge 2eles! swileh dar mennor cutoul
Heeme! b ine LA oulpus, akzratively a0
aternal slereo source, g durryiizd
MONO

Meros meniler sigrel

DIM

LETY irelinates wamilar o oy st
lalkkacs

MUTE

utes manitar aulpal

MONITOR LEVEL

Moniler eunput kel cortio

HP LEVEL

Heagphers el corted HP gragramme = the
2ame a5 moniles

‘PFL IM USE' INDICATOR LED CHECK
MODE

Zelectar swilch bebwesn PEL oo SCLDIRM
FLAGE for check swilchas, PEL infgrupls
rneaior LS ang melers. Scho In Flacz mutes
Inpuss which ara net cio2d

S0L0 0N ’ ;
Igrsvimated master saln enatie with proclive
cwer, prevanls acicerts operstion cunng Ihe
perarmangs

SOLO ENABLE CONTROLS

Wizster enanly swilches for channel and
aneeiler SOL I PLACE. LIMK comsings
channgl anc mencsar SOL0 1M PLACE
aperztians, Tha zeparztion of (he solo syslems
2w BOLTIN PLACE to L ancornparied oy
e TS A maniton

TE LEVEL

Talkbas riraphons kel cortol
HEADPHONE SOCKET

TALK SWITCH Prass o zctivalz lalkoack

MUTE PROCESSOR CONTROL PAD AND
HSPLAY

Gorral ks RECALL, LEDATE, IR
maniplats stanaoe and weall of mutes csirg
an baard memars orenized 2 53 palches.
CLEAR wipes the currert mube stalus, SHIFT
selenls [l funstioes LOGAL, ALTC, DUME
anid Ghannel ria, whizh 22t ug the 8100
intefacs far real imz or fime coce hased
pperaion. sl with a MIDL sequencr ai
e evenls can ke rplagec, the 33 memodies
are ava gl for repealed o comples scznz
chanige’ evenls,

CUIMP qulpeds memrary eomzals i the
sauenca, using the Al & Healh Systam
Exetelugins: cocla, 10 crssle a library ol MIDI dala
lioe 1 coersale. Al mute caenls anz aulp via
AIC in re= flme, RECALL evanis ame alsa
Iransmittec! eal thre WD i5 erceded wilh
ireile el in an adeibanal cemaresssd oo
which when repkyed updales the conscle bo
the coeract i in the seng within tao
Sec0ns. This prrils drop-in resonding. On
realay the SUTO made responds 1otz
sequercer Jutpul and selects the canect mods
faallgaing e ddrap-in pocal, MIDD dala and a
BRI CuRrE A civen on IRe intrduclicn
paz ol this lilerglue,

| PA MATRIX
| QUTPUT M326

SYSTEM OVERVIEW )
Malri putpl systers 2 a anverll! tacl o
apcissshy apeztan of the distribuzd
lauezpeaker packanzs often emploged for
shazte, b and canfersri: s Cicalivily
vl ke e i o Benefits of outpul
malrixing; craglive frasdam far the saurd
designer in provice baland sound CoVRIE0E 1
dighrikabed udzpeakas, anc confral whese il
i needed in tnz hancs of the cperaiar,
SABER'S malrix pupuls each darnte
preamee o e eignl greuo cutouls, the
mrein LA cutpetand an essenal [z inpu,
Slancard systems hae gight ME26 malriy
cofput medalzs

OUTPUT METER

Sitenzd between Groog o Malri: autpul,
Twrly segrers LED bargraph having peak
(fast rige, Szal cecay] characlerisiics and 4503
inicating raroe OB reterenee el iz +£0By
ulpeal liewed . Post lader group or matix signe!
i5 displayed, refer also fo Oplices.

GROUP TOL-R
LEVEL AHD PAN corcrols far mixieeg e grovp
oLt inte the main L-E aulpal. The on-of

' sailch bes gresn LED "on” indicztan, Group

post-tader anurce is fachory standant, relar alse
Io Optans,

MATRIX CONTROLS

Ten saurpe el cock o acust the Balance af
i rmalris dulpal, Cotrzt Conlral o the cuspul
& made with 1he LEVEL cantrel. EXT IN zdjusls
<he ponlribusian fom e rear panel ingut 2ok
sk e rmnculz). L-R adjusts the cercribalicn
v the main L=R miz (in maned, Cantrels 1-3
adjust the conrinulions ol gach group aulpl
i e e culpul. Grewp post-tade soures
is e factary starddard, refer 20 1z Qalicns
Cxlernal orocessars such &5 eoue iz can ke
palched irga e gt via e peelader
irgerian paint. Each malris putpol racievas
opzrater lalk back fom Ihg corgok M35E
mzster mechl lor cuging gurpeses, Each
iz bas an individual T3 ZHARLE
psnbuzan for tis luection, PEL gives
hegepbiere and magier mer indiczhan of
each makrx o souced befioe he Lewel
contral, MUTE switches e mtiix oalpu: on
ar alfand is aragrarmicalse wsng e on-baz
Al Processar memory system, Craztive
advances such as snep-snol seang chengs
murzs and BMIDE synehranigalion 1o shi lapes
A eas b achieesd, The mute is achizved wilh
hign rzlizhility salid state switching ard is
silent in pperation

GROUP CONTROLS

Irpals e routec f growns | o 3, an
sumemzd, pass vz e rear panzl ingaitian
Fintl Gorrieclon b (ke GHOUP FADER and then
I the balanced LR cutoul penel connesiar,
Ak IFe write o sirip is Groun eantre)
CHECE fwen LED irlizatar) wiich is tual
funzzion FFL or Solo-in-Plage. PEAY indicates
groun pretader level, Cperaticn of MUTE culs
he BLA oulpar annf the pos! lader sends o lhe
miz, 10 h2 ez and malris conlrals, Greud
Mute = programmatle, ke Matrix mute, The
slancard fader is 1000 Alps s calibialid
with 1046 boast aailakie,

USER CONFIGURABLE OPTIONS
Inlernal solderess jumper links allaw
recorfiqurztion al ke systen 1o indivicus)
TEGLIRITETS.

SYSTEM STAMDARD OPTION
Group meler il faiier e lader
Griowg I L-R et facer e lader
Geoua o Matriy  oostRader e bl
Ialrix metar sl Rder e lader

Inall czzes posl facer is 3l posl-rule and
pre facer is pre-mute.

CONNECTOR PANELS

The panes dllustibi Deaka and fillad al e radr of the corgok
Lehind Ihe approarize madues

Ma01

Comueptor pangl for eight M3I0 SR inpul modules

Ma06 Mans ;
Conneczar panel lor four M350 Conrector panel or the
slanen iput medlzs M255 PA meniiar modile

Mol il usialed:

M30T For Tour M3 (310K matuks.
stadule bizng dour module widih,

Zingle madule bizne
Gorrzchon blank eahl mae wildlh

PART FILLED FRAMES zre available by subtraclion of inpus;
modules in mallipies of fur The medlule Bark is (5l and 2
Tl weitient 43T coevizetar fang! i illed o pernil subeecus
madule adaitian, Unless specilied blanss arz posilionzd in olace
af the nighest rumbensd inpots, 1 eighs module posioes ans
fecined Alank Iher 2 corngclor blank {ng wang) can o2
SuppEd.

Patchingy consolzs are available prawirad lor 31D (MBI0K Al all
irpl e pastions only,

CONNECTIONS SUMMARY

MIC M ZLR female, balavged, pin 2 fol.

TAPE IN XL fzmaie, batzncod, gin 2 hot paralled wilth group
meniler lape input.

LINE IM 14" ack, balancsd, lip gt

GROUP OUT LR, MONO OUT, %LH mak, bakaasad,

pir 2 hee.

INSERT 174" jack, lip-servl, ring-relum

DIRECT OUT, ALK OUT, MONITOR LS OUT,

RETURM IN. STEREQ TAPE IN. 21 114 zck, uroatznsd
PA VERSIONS ONLY; COMMS INOUT, KR pin 1 ground,
pin 2 loap D, o 3 audia,

LAMP L, canreclion e corsale SBME sockess.

RECORDING VERSIONS ONLY; MUTE

COMTROL, locking & pin DR coneegier putpul een madulk:
Cplinn WA,

M306 ONLY: Inpus 1, RCA pozra L & Rinputs, unbalancad,
gilker 300 (=5 ) ar RS eous e imadule WEECK anlion).
REMOITE, lozing & pin LM canneclod starl/siap inteface.
Inaut2, 144" ack, alanezd, L & A inputs.
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MONITOR M350

TALK BACKQSCILLATOR SECTION
OZCILLATOR FREQUENCY SELECTOR
WEHe Tkl 10H: sirewe
TALKBACK/OECILLATOR

Sencts selecled scunce bo PRE-SELECTED aulpuls
LEVEL CONTROL

Far osrillaloralkizacy kel

PRESELECT

Qulpal selezior o'z, L-R and st (050
daoes nos lezd studiz) Any or all may be s2lkcted

STUDIO MONITOR SECTION

STUDIO SOURGE COMBINER

Sourze cormbenzr sums Wogether e selesisd
200ces, S| and fux 2 = 0] = L2 =R
L= salacks aulpul = slaeo. Gonlrol ream selicls
the same soueee a5 Control Room section below
MUTE

dles pregram 1o zelesizd cutpus, lalkback =il
il

OUTPUT SELECT

Serwls o SUE [rmal iy esdahone) or STUDIC
marmally loucspeskers) reer pane! saceEls
LEVEL CONTROL

Cresstudio culput levs! contres

ET LI

COMTROL ROOM MONITOR SECTION
CONTROL ROOM S0URCE SELECTOR
Sererly cornral room mansar sares, oo ol TAPE
1 (& Track recorder], TAPE 2 (2 tracs tecorder),
STLDNG Scarse o L-H calpul; all sleres. Also
selecls tha saures for L-A monilor meters
MONO Moags mantar sigral
DM
[hiries Merilie cotput leve! falzo acbyales oy talk
gwitch]
AUTOMUTE
[ ‘Fadar oper” mule of monilcs culput, Reguins

T . epficrial MK inpal matules

T, MUTE Murzs monilur cuipLes

4 LS DUTPUT klainsalzrehe aulpal selecor

LEVEL CONTROL Moritor oulpal levzl adjust
HP LEVEL CONTROL
Headphonz leve! contrel not muted folloss CF
SEUIE
‘PFL IN USE" INDICATOR LED
CHECK MODE
Gelecior 5wt berween FRL pr OU0 M PLACE
i for CHECK swilzhes. PEL inleriupls manitar L3
5 ardd meters Sulo In Facs muts inpuls which an
b ol zolaed,
- ““:| : SOLO ENABLE CONTROLS

- ink St

aLbamuba

Sasler enatle switches tar chanre! znd manitar
EOL0 M FLADE. LING comlings chamel and
menilee SOLE M FLACE cpzralions, The
seperalion of the solo sslers 2l S0L0 M
FLAGE 10 be accompanien oy 2cha raturms via
NS

TALKBACK MIC Internal mic capeuls o
lalkiazs

HEADPHOMNE SOCKET

TALK SWITCH Press 1z aclivate lalkback

MUTE PROCESSOR CONTROL PAD AND
DISPLAY

Canlre! seys RECALL, LIFDATE, URDOWH
ranigeahe shage ancd rasall ol s using on
bard memany ceganizec 25 33 petches, CLEAR
wians the curient mole staus, SHIFT selects he
funzzicns LOGAL, ALTO, DUMP ard chianrel a;
WG Sl up Ihe W00 imerace foc real lime or
lima e besed apazbion., Ussd witha MIOI
sequercer all mule evenis 220 be rzalaved, he
33 memarizs aon ava ol o ez of
comples ‘sceng chandge’ evals,

UM cutjnts memary eoalenls ba he
sEUErCEr, Lsng iz Allan & Hazth Systern
Exiluzive ez, 1o crste a lifary of MID gala for
tre console, A1 musz events ara outul wiz MI0I
i ral tlme, REGALL events arz alsa riansmited
rag fime M is e will muoe saents o an
additicaal comprezsad lerm whizn whzn reolaed
ol e consals ot carnecl pairk in te
o0 within fen seconds, This permits drap-in
resording, Cn rplay the AUTD mage responds i
the seguencer oulpul and selecls Ihe comrel
maee fallewing the da-in peenl, MEDI detz and
A SRt Crarvisa Ans givan oo I0e alradustion
o Pz ol this litgraturs,

MUTHE PRCGCREEROD

m apm

v DUAL GROUP M330

000 MONITORS SECTION

[Ore on eazh of 3 group madules

TAPE/LINE SELECTORS

etk up — Ode Gravp Duspet = L-Fomix

Gk Groap Oulput = Seter

TAFE down — Mulfilrazs Tape Raturn = L-A mix
ultirzck Tape Fetam = Meler

LIME dhram — Lire I = L-K mix

Sowrea secled by TAPE wileh » Mear

Lzt b Leireg an et ine lives) Saurce inla the
L-A mix gunng re-nix
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LEVEL CONTROL
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PFL or SOLO M PLACE st oy masler conlrol
(with irdicator LED)

MUTE

MIDI proarammatle FET mube wilk LEC cuts all
raanitar pegl e sigral zends

EVEN MONITORS SECTION

Ong creach ol & group modules, Al Snelions 2z
described ahave. Fean Group Oulput, Tapz ar Ling
AP s moniloed

FADER REW

Fizverses evan Group fEoer and ever menitcr level
canbred.

FADER REW

FReserses odd aroup Sder ard cdd monitar el
JETHRH

& TRACK SYSTEMS

Foar WA330 madules are suapl &, grang eionl
cupts ared gight manitors for eght srack
cperalion. Conscles ane presired fo acczal 3
Il Four BAE0 maniies al 2 laler Cale b g
sixzen ousuts and siszn manibars, ong four
wity maduiz Blank covers D 5225 reouind 2
Ike righl of the consalz, The chaice of 16 frack Ul
o Bargrapn meterbeicgz is 1he same as loe
slanard sizlesn lrank syslems,

16 TRACK SYSTEMS

Frohl ME30 rnedules ang bl giveng 18 oulpuis
an menitees with 16 YU or LEC melers.

24 TRACK SYSTEMS

E it %330 2nd four K332 modules ars fileo
1are 16 putputs zrel 24 manilors will: 24 tagk
mekers, Conneclions am inzliged far all 22 Iracks
irvan e, XLA fan noa palehbey, wollipin for
Falchhay versan

RECORDING MODULE
SET (Patch Heay overleaf)

00D & EVEN GROUP FADERS
1G0mmm: & 05 lader it + 1008 bocs available

v DUAL MONITOR M335

Four modules arz suaphad inzddition b eight
MEI0 magulzs ared provide monilGeing lor racks
17 1024, Shanne! Tape inputs 17 ta 24 ane
irtemialhy panallel commectid b Ihese modules.
Chese whether you mix tracks via channels or
MArSIrs ay puzhioulton selection. Eighl rear jack
sockets provice alternalive Ling Inpuls Lo fhe mix.
Whennit ussd for track mixing Ihese mansior
serficrs provids irpals for synlhs, doom
machines or 22na retuen, Eight rear ELA sockels
| ara pravider ipane! BEGS) dar canneckan ta
recardzr inpuis 17 10 24, These oulpuls an
duplocales of group autouls 1 1o 8. Assigrment ta
track 17 iz achigved simullarecashy with Irack 1
uzg charngl rauling swich 1-2, The recondar
trakes 100 17 A swichel belwatn econd ant
sale a3 recuired. The eeel o Iracks 17 o 24 is
cortralled during recerding wilh group laders
Ted

Aninggian pairt is presiced pre-lader lor each
mardar sechan,

The contrets far ood number (17-23) ard sven
rurean (18-241 meniloeg an idaalical.

LINE

Ly selacts Tapge Ingut o g monilor eclion

and meter.

Dewen szbcts Lin Ingut 2o (e mix. The meas
conliruzs 2 show Teoz In

HF CONTROL

Shelving characleristic EQ with 1208 cuyfnost
al 10kHz cores rpnuencyy.

LF CONTROL

Shesing charactenishic X with H1 208 calToas!
at 100z coerer fraquercy.

AUX SENDS

Sends ke seleciad manitar saurcs fe the Aux
I

Predpest selectes for Sux serels 1and 2

Al 52ad level conirals 1ard 2

Aux 34 seleclor switeh lee e sind eontral belos
Aux 34 zend lovel cantred, Factory szt pas: lader
Infzral links allew allemative seleclion of pre er
post fader 2end fior ta 30 el contral

LEVEL CONTROL

Monile signal levsl cankeol etz L-A mix

PAN CONTROL

To pasilion the signal in e L-F mix

CHECK

FRL o SOLOD I PLACE s2i by mester curdnol
will: dicales LED)

MUTE

ID progeamimezhle FET mute with LED cuts 2l
miilee post e signal seubs.

000 and EVEM INPUT FADERS

FImm Alps lader with 048 boost aeailabie
There gre no lader mearse swiches The faers
arz abways inpul lders o the mis
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RECORDING PATCH BAY

CONMECTIONS
Tepe Inputs for chargis 17 10 38 1047 jack, be'anoen. Group Quiputs 1t 1GEDAL 516
o9 fin CANEI, belarced ralazing ZLA cernzctors, Oulpuis 1108 ane reaesed an
circails 17 5 24 lor cannechion 10 raonder irguls 1710 24,

Wil Tane Inpuis 110 15, AL 515 50 gin connesar, balan: kes e furction of
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o Inpuss 2nd Mensaes 17 1024,

FRack Ir. Hacs Qul EDAG

16 90 pin coniecians for pehchbay cimuits Rack In-ul 110 &2
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PATCHBAY SYSTEM MaS0

In-teard palchbey system for 16 track raconding
applicabions which apcuaies eignl module spacss at the
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SABER PA Version including
optional stand, lamp and microphone.
24:5:8 SP¥ + sland 5.

SABER Recording Yersion including
WL mieters. 320 106:16 ML

SABER Recording Yersion including
palchiay and Bargraph meters
321515 LEGPG

SPECIFICATION & AUDIO PERFORMANCE

ELECTRONIG PERFORMANGE

OB = 0,775 Vs

0] = +4dBu (1,235 or -3d6u (300my)
Relzence Franuency = Tkk:

GAIN

aput i Grog L-A or Mang Culjputs
Channel Mic n: 1008 (RAD IRD Lo +70dE
Ling I =AM 1o+ 3606
Tanz In: 1208 o 2506

stomiler Tapz In: 06 or 1303 (insabie)
Sep panrecior illuskatices S fuhe
data

FREQUENCY AESPOMSE

dnliermed t 1kHz & -4eBu, EQ Out
Wil Giroug Dol <00 gain:
2Hz-30kkz -T2
LimeTage It L5 Eul, 0B gain:
2kz-2lkkz #=0.5dR
OUTPUTS

Balarced L, B, bono, Group 1-76
Dustprals: s lews +27dBa with balanczd
terminaticn al B0 chmg grman.
+3dl unnalned

Urbalarceg Diml, A and smenilon
outpuls: max levs 42 1B with loae ol
2k pheng ar miee, #1380 wilh G0 anm
Icag. Operating Leval: dedu ar -8y
[linkaale)

DISTORTION

THD+ Mgz 8 +20080 autoul levsl,
Iypical

Gain  tkhz  10kbz

Iig I ta Growa Fa2 <001% <Di1%
L
LineTepe
L& Qul:
EQUALISER
Sezmeddle descriptons
CONHECTIONS

Sea panel drawirgs inside

POWER SUPPLY

Type RPEL, rzck mountes unit inziuding
AR o pharsam posersd
oS,

117 i o e e R P

i HaH

[ <0007 %000

DIMENSIONS mm {ins)

HOISE PERFORMANCE
FidS Roise, 20kHz berdwict, ref 061

Micin, pyuivaiert ingul neise ~12708m
(a0 chen 52urcE)

G Ol 1 inpt apen,

unity gain, £0 IRt —Filk

Graup Dl 24 inputs routed,
{adars claged; ~BidE
L-R G, 1 ingul ogen,
uniky e, EC AL -EadB
L-A Cur, &4 inputs & 16 moniloes
i, fagers cleced: i
CROSSTALK
Feferrend b driven outpal 1sHz - 10kHz
Muled, Inputta L-R Qo 5506 308
0, gt 16 e-rouled Gooup

518 A2

1-3 Separalion -GadE 6302

METERING

Stanttand melernd)e lr all recerding
madels incluces 16 track matars pus
L& meters, aplionally

W by 18 or 6 illamingted analogue
WU meErs

BEG tepe: 18 e 26 20-zegment LED PPR
bargraphs, -24 10 +1208

Ea varzions hawve metening incerporaiad
in modules

ME2E Gooun: 0-segmenl LED Pess
brgraoh, -3 o +15d08

W55 Moniter: illumirates gralogue
MmEes

CONSTRUCTION

S shenl framg wilh grey egoshel] soes
erEmz finish.

Biizprding wrsions supplied witn ageed
cartilzver stard,

A wersions for t2hle-1op use, stand
apbanal,

Padded am rezl and solid wage tims
Bk inclivideally maduirn,
canslrazizd of shove enamelled
AlurEtinmwilly Showed S0osy scmeen
Erintee graphics.

Cornplele miser serviczabie fom lop and
=

MODEL WIDTH FHOHT-BACK HEIGHT
& Framg, 36 sodule capazity: 12dafan.y 005315 10E001,75)
M Frarmg, 44 module capacily: 150GEE2) A0031.5) TR0, 75)

. Frame, 52 madu'z capecily:

1763654

AL0IE1.E) 106D 1.73)

L Frame, B0 modu'e capacily:

2UE3THG]

a006E1.5) 108041.75)

P Wersinrs

ML

A0 5) 20

Prewer Supply APSA

18inch rzck

Al

1T

STANDARD MOOELS

Fenonding wersiors: ingluding melerridee ard s, zrel RPS;

Snall Frame Mudiven Frame

Large Frame Extsa Large Frame

[eilgbe Sprag 19500

268 Sl

il 288 VU AEA IV 4858 HLVU 156e Mate 1

2458 566 3208 MBG 0B6BG 306 XLEG 1See Mo 7
BNGIESW  AIEIGMNU ALV 4R1B16 ALVU
MIGIEIEG  IIGIGMEG  0I67GLEG 4B 16:16 KLEG
201624 ML .3.5 1524 11 _-14:152'1 Al

28:16:24 MEG

fecering Falehbey Versions

624 LGG A:15:24 XLEG

381876 LYUPE A1 1E XLVUPE
320616 LBGPB A5G XKLRGPR
a4 IVUPE 3R 1E24 KIWVUPE

SBAGZALBGPE 3571624 XIBGPE

15 5P T2EE MY

P Mamsions: inciuding RPS4, @nd meters on actoul medales, Excluding stand,
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ALLEN & HEATH SABER SERVICE MANUAL

6.0  Schematics and circuit diagrams

Title ' Dwg No Issue
No
Allen & Heath Component references
Power supply RPS3 connection details 679 2
RPS3 pcb component identification BW222 1
RPS3 regulator peh circuit dJiagram 694 1
Saber mainframe wiring diagram 664 1
Saber meterbridge wiring diagram 665 1
LED meter circuit diagram MBG189 4
LED master pcb component identification : BW223 1
LED display pcb component identification : BW223 1
LED rectifier pcb component identification - BW223 1
Mute processor computer pcb component identification © BW224 1
Mute processor computer pcb circuit diagram MBD190 2
Mute processor keyboard pcb component identification BW225 1
Mute procassor keyboard pcb circuit diagram -698 1
Mute processar siave pcb cumporient. identification BW226 1
Mute processor slave pcb circuit diagram A164 2
Mute processor wiring 663 1
Input module M310(X) component identification BW323 1
 Input module M310(X) circuit diagram 667 1
Input module M360 componerit identificaticn BW324 1
Input modiile M360 circuit. diagiam 668 1
Output module M320 component identification BW325 1
Output module M320 circuit diagram 669 1
Output module M325 component identification BW326 1
Output module M325 circuit diagram 686 1
Qutput module M325 meter component identification BW327 1
Qutput module M325 meter circuit diagram 666 1
Output module M330 component identification BW328 1
Output module M332 circuit diagram 687 1
Monitor master module M350 L/R compenent identification BW329 1
Monitor master module M350 L/R circuit diagram 688 1
Monitor master module M350 meoritor cumponent identificatiorBW330 1-
Monitor master mcduie M3E0 moniter circuit diagram 689 1
Monitor maste~ mocile M2355 L/R, refer to M350
Monitor master mediile M3E55 meniter component, reference BW331 1
Monitor master module M355 meiniteir circuit diagram 690 1
Balanced output detail for M320. M32%5. M330 69 1
Balanced output circuit, EBO, for M350, M355 A137 2
E.B.0. Component identification BW192 2
M360 RIAA module component identification MBD111 1
M360 RIAA module circuit ciagream MBD111 1
Patchbay M390 assembly diagram 702 1
Patchbay M390 pcb assembly drawing 703 1
Patchbay M390 pcb circuit types 1 and 2 681 1
Patchbay M390 pcb circuit type 3 682 2
Patchbay M390 pcb circuit type 4 684 1
Patchbay M390 pcb circuit type 5 683 1

NOTE: Module M335 is a derivative of M330. For service purposes refer to M330
details.
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ALLEN & HEATH SABER SERVICE MANUAL

1.0 INTRODUCTION

1.

Scope

This manual contains technical information for purposes of adjustment, fault
diagnosis, fault repair, and identification of replacement spare parts.

The contents apply to SABER RECORDING and SABER PA versions of the finished
product. ' T

When additions are made to the range of compohents there will be additional
text released for technical purposes.-

From time-to-time Technical Bulletins will be issued that are intended for
addition to this manual. Because these may affect service proceedures the
Technical Bulletin section is located at the beginning of this manual.

During the production life of the components of the SABER series it may be
necessary from time-to-time to vary details of assembly to maintain
performance, enhance performance or :introduce variations. Should you find
that the hardware in-field differs from the details shown here consider
seeking verification from Allen & Heath direct. prior to major service
operations. '

. Method of Use

This manual is written for use by service personnel havirg skill in the use of
the following equipment and techniques:

Hand Soldering tools and techniques

Voltage, current, and resistance measurement by multimeter instrument
Identification of components by reference code, colour code and function
Voltage measurement of audio and noise signals by precision AC meter
Voltage measurement using oscilloscope

Audio amplifier basic principles.

Logic gate basic principles

Audio interconnection basic principles

Each component is illustrated in this manual by circuit diagram and component
overlay drawing for pcbs. There is a technical description of common systems
and systems unique to the SABER series.

In order to comply with warranty terms service work may be undertaken only by
authorised Allen & Heath service agents during the period of warranty.

1.1



ALLEN & HEATH SABER SERVICE MANUAL

1.1 MAINTENANCE PROGRAMME: SABER, all versions

1. Routine maintenance a)
schedule

o

2. Performance proving a)

and adjustment b)

c)

d)

3. Service Repair a)
Schedule

b)

b)

preventative maintenance to minimise wear and tear.

Refer to Service Policy.
replacement of Mute Processor RAM back-up battery.
Recommended after 5 years operation. Refer to
illustrations for Mute Processar Computer.

Meter calibration . Refer to section 3.1.
OQutput symmetry. Refer to section 3.2.

Audio system test. Refer to operators manual.
Section "Check out". :
Verification of power supply operation. Refer
to section 4.7.

Electro mechanical parts as wear occurs, eg.
faders and switches. No fixed schedule.

Electromechanical and electronic component
replacement in the event of failure.

1.

1.

1
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Professional
Audio Equipment
69 Ship Street,
Brighton BN1 1EA
United Kingdom. 23346
Telephone: (0273) 24928
Telex: 878235 MBIAHB G
Fax: (0273) 821767

0326 -57207°

TECHNICAL BULLETIN

Ref: SABER 02

Aid to fault diagnosis : global excess noise fault.

There have been two reports of excess noise which degrades all audio outputs
and the 16 group outputs. Two different causes have been identified:

RPS3 regulator pcb regulator IC UA723 defective. In this case the
noise is present on only one DC output and is of a continuous nature.
The noise quality is typical for a noisy linear amplifier. Replacement
of the IC corrects the fault.

RPS3 DC output terminals "microphonic". In this case deflection of the
RPS3 bottom panel provokes the noise, which can be intermittent. The
noise quality has a greater low frequency content than a typical op amp
noise fault. The cause is very small resistance changes in the crimp
blade terminatior. To correct the fault eclder the wire to the crimp
olage. Remove the blade and apply contact lubricant to the sliding
surfaces.

Ted Rook 25th January 1989
Allen & Heath, Brighton

Allen & Heath Brenell Limited

Factory Address: Kernick Industrial Estate, Penryn. Cornwall TR10 SLU. England.

United States of America: 5 Connair Road. Orange. Connecticut 06477

o al . b madAdA~ WAV ENAL CanlanA



Professional

Audio Equipment
y 69 Ship Street
22nd May 1989 Brighton BN1 1EA
- : United Kingdom.

Telephone: (0273)24888 23346
Telex: 878235 MBIAHB G
Fax: (0273) 821767

TECHNICAL BULLETIN 06

Saber component change and documentation update.
' On PCB type MONITOR which is part of modules type M350 and M355 the followmg
component change took place orn 10th May 1989, serial number M31093:

' Reference Previous Type New Type
T ZTX109C (NPN) BC637
Q10 BC214  (PNP) BC638
Pin outs 1 Iec BC
109 214 XXX
13
"EBC CBE ECB

Failure of either or both transistors causes loss of + and - 7.5v DC bias to
logic gate ICS in the monitor audio path. Logic functions 'DIM' 'MONO' 'PFL'
are lost. Audio is absent or breaks through distorted at high amplitude.

If either or both transistors are found to have failed then fit the new types in
locations Q9 and Q10

These parts are not included with the standard spares kit. Two of each
component are included free of charge with this bulletin. unless of course

your console nas a serial number greater than M31093.

Allen & Heath Brenell Limited

Factory Address: Kernick Industrial Estate, Penryn, Cornwall TR10 9LU, England.
United States of America: 5 Connair Road, Orange, Connecticut 06477.
Registered Office: 22 South Audley Street, Lendon W1Y 5DN, England.



TECHNICAL BULLETIN

. ATTENTION SERVICE DEPARTMENT

Ref: SABER 07 CORRECTIONS TO OWNER MANUAL.

. Section 1.4 page 1, Check out

SRR R

Para 3)
Para 4)

Para 5)
Para 6)

Section 2.49.1.

Section 3.1

Ted Rook

Add at the end: Release 0SC L-R.

Use the monitor mutes to turn off each in turn
rather than closing each group fader. At the end
of the test there should be 16 muted monitors.

Routing to groups 9 to 16 requires use of the SHIFT
pushbutton.

Add at the beginning; Release 0SC SLATE and check
that monitors 1-16 are muted.

page Z Soio - in - place:

The first paragraph should be ignored . Solo - in
- place is correctly described in the second
paragraph.

Page 3 Multipin connector part numbers:

for plug body 516 040 000 301
read 516 090 301

31st. August 1989

Allen & Heath, Brighton
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1.4 GUARANTEE

Saber products are-made’ in ‘the U.K. by ALLEN & HEATH BRENELL LTD, and are
guaranteed -against ~defective -farts and:workmanship for a period of ONE YEAR

from the -date of pupthase by the -original-owner.

The defective component -or ﬁbﬁulejshéﬁldfbefreturﬁedAxo AlLén- & Heath or its
authorised agent and subject te@ the: folléwing conditions will be “repaited or
at our gption replaced free of ‘€harge .for labour and materials.

Condiﬁibn%c

1) The ‘equipment Has be&n-i{fistalied and épéraiea ih accordance with the

instructions in the Operatops.Manual

'2) The:egquipment fias not besn subject to abuse, neglect ‘or alteration othér

than described. in the Operdtsrs Manual

3) Any-#ecessary adjustment, alterdtion or repair has been made by Alleh and
Heath or it authérised agenf

4) The defect must be notified promptly

5) The defective item is te be réturhed carriage prepaid to Allen and Heath
or its authorised agent and;proof of purchase made available on reguest

Units. to be returned should ondy.bgjpggked'in the -original AHB packing: and be

accompanied by the Power Unit

These terms of guarantee apply to:U,K. gales. In other territories, the térms
may vary acrording to Tegal requirements.

1.4.1
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1

 ALLEN.& HEATH . . .
.69 Shlp Street R
;“Brlghton DT

Sales Headquarters:

BNI® 1AE T T T
United Kingdom - - S

a1t 4347 (0) 373 23386°

Tix: 878235 MBI G

.- Fax:  +44 (0) 273 821767 .

- R - .- R

ALLEN & HEATH USA

5 Connair Road

Orange

Connecticut 06477
United State Of America

Tel: +1 203 795 3594
Fax: +1 203 795 6814

* e ';ﬁ

Factory:

ALLEN & HEATH . . . ...
Kernick Industrial Estate .° =

~ Penryn . L

Falmouth
Cornwall
TR10 9LU
United Kingdom

Tel: +44 (0) 326 72070

.. Fax: +44 (0).326 77097 .
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Cwn e e e  evmme e e e e S e i et

. Service: Policy and Spare Parts

ey - - it Tt T T g =3
* . . T 4

Allen & Heath products are designed to give trouble free 5erv1ce with the

minimum of. atteptionis -Repair under wafranty is- “the repansibxllty of the
-seilxn@»agent who® has: been equ1pped dith spare® parts. and technlcal manuals,

and has the-relevent repa1r ‘eqiipment and service personﬁel

“In territories outside theB.K. refer toAthe sellxng agent for detalls of

serv1ce.and repalr procedures

. T LT e

Qutside warranty, owners may use the serv1ces of the serv1ce agent or
undertake service themselves. Spare parts and manuals are chargeable.

¥ - . o

Service -item availabilitys: = . © sz

Owner manual - --onder<Saber: Redbrdlng Owner Manaal = . -
v .- OR Saber-P.A. Pwner, Manual
Technical Manual - - order Saber Service Manual . .
: .- same- for -ald ‘podels: ‘
Spare Parts -~ order-Saber Spares Kit

see contents overleaf
--order Spare:Modiles and PSU
contact sales agent
contact :5ales-Agent: first if problems arise
! " contact” Alleh & Heath -
Packing - cartons for module shipping are avallable on
request

Technical Support

“Preventive Maintenance. -

Owrers cah'prolong the’serviéerlife of'theveqUipmentiand minimise service
cogts by attention to a few simple points:

Protect the operating surface of the console from liquid spillage

During building/moving operations, cover the console to protect it from
dust entry and accidental damage '

Clean the contrgls and panels using a cloth dampened with a little dlluge'
detergent. Aveid the use of aerosol and liquid solvent cleaners. Avoid
the use of abrasive cleaning materials. The white write-on strip slides’
off for cleaning purposes '

Ensure that your power supply is installed with adequate support and free
air flow from below to provide ventilation for coollng Do not expect a
power supply sitting on carpeted floor to remain at normal operatlng;
temperature :indefinitely. Do not use any other type of power supply than
the one supplied with the cansole, type RPS3.

1.4.3
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1.5 Accessories and Options

Description

4 way module blank

M301 8 way input connector panel

M301PB 8 way input connector panel for PB

M306 4 way stereo connector. panel

M307 4 way input connector panel

M307PB 4 way input connector panel for PB
8 way connector blank panel

M310 Input module

M310X Input module

M320 Group Module (single group) .

M325 Group Module (live sound group)

M330 Group Module (dual group)

M350 Recording Master Module

M355 Live Sound Master Module

M360 - Stereo Input Module

Mute Buttons -

Spare input and group modules are supplied without the numbered mute buttons.

These should be ordered separately if required.

Saber mute button No. 32

Order Code

7X300-049
7X300-004

. 2ZX300-055

2X300-058

7X300-066 .

2X300-061
7X300-060
ZX300-601
ZX300-602

7%300-603 -
7X300-606

ZX300-604
7X300-603
2X300-616
7X300-620

0rder within the following code sequence - Saber mute button No. 1

IE. Mute button no. 3 has part no. AJ0303

Write-on strip 655/2 - Small Frame = (36 way)

Medium Frame (44 way)

large Frame (52 way)

Small Frame Stand

Medium Frame Stand
Large Frame Stand

220/240 Vac
110 Vac

RPS3 Rack Mounting Power Supply -
EDAC 90 pin Connector - Complete
Service Manual

Saber Standard Spares Kit

AK0327/S
AK0327 /M
AK0327/L

ZX300-036
2X300-037
ZX300-038

ZX300-607
ZX300-608

ZX300-065
AP0083

AJ0301
AJ0332

Order by description

1

5.1
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ALLEN & HEATH SABER SERVICE MANUAL

1.6 Ordering Spare Parts

1)

Standard Saber Spares Kit: order code - SABER STANDARD SPARES. All items
listed below are included in a cabinet of drawers. The purpose is to
enable in-field service repairs to recording and live sound versions by
component replacement independent of Allen & Heath's factory. Common
resistors, capacitors and soldering equipment are not

supplied.
2) Individual spare parts from the list may be ordered. Please include
order reference code for the part required.
3)  This list replaces the list in the owner manuals dated October 1988.
Description Order Code . Qty
Fader, Alps 100 mm, 10 k, log AI0091 5
Fader Knob AJ0048 5
Fader Screw, M3 CSK AB0215 10
Module Fixing Screws - Countersunk Head 6AB ABO195 10
Pan Head 6AB AB0170 10
Spire Clip (Nut clip) 6AB AB0258 10
Pan Head 4AB, module assy AB0057 10
Joint block, Nylon, A138 AB0253 5
Pots - GAIN, Alps 10k C AHB 3 AI0053(+Nut) 5
- LEVEL, Alps 100k AHB 4 A1I0054 .. 5
- STEREO LEVEL, Alps 100k Ax2 AHBS AT10055 5
- HF, LF, EQ, Alps 100k B, CC AHB 2 AI0052 5
- MF, SWEEP, Alps, 100k Cx2 AHB 15 A10130 5
- LEVEL, Alps 10k A, AHB 16 AI0131 5
- PAN, Alps 10k B, CC ABH 1 A10051 -5
Knobs - Knob Body, TP110-006 Grey AJ0058 V10
Knob Cap - RED C111 AJ0063 , 10
- GREY C111 AJ0066 10
- GREEN C111 AJ0061 10
VU Meter Complete, SQ10 Type ADOO11 2
VU Meter Lamp Complete, SQ10 Type AD0013 10
Jack Socket, 1/4" 3-pole, switched, metal bush AL0369 5

Mute processor Battery, NICAD 6.3V, MP3 AP0019 1

1.6.1
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Tools - Ring Spanner M6 (10mm AF)
Screw Driver No. 2
Screw Driver No. 1

Switches - MUTE,
GENERA
GENERA

LEDS - T1 Sin
: T1 Sin
Displa
Displa

ICs - TLO72P
NE5532
4051B
4052B
4066B
40718
40998
4518B
LM3915
6N136
LM339

ZTX1
BC21
J111

Transistors

PCB 2PCC, momentary
L, PCB 2PCO, latched
L, PCB 4PCO, latched

gle RED

gle YELLOW

y, 10 Green

Yy, 7 Red 3 Green

Dual Operational Amplifier
Dual Operational Amplifier
CMOS Gate

CMOS Gate

CMOS Gate

CMOS Gate

CMOS Gate

CMOS Gate

LED Driver

Opto isolator

Quad Comparator

09c¢
4c
FET

Fuses - 20 x 5mm AC 1A Anti-surge

20

x

for 220/240 V operation

5mm AC 4A Anti-surge

20 x 5mm DC O0.5A Anti-surge

. Additional Items (Not included with Standard Spares)

Complete tested pc

Led Bargraph maste

b assemblies

r pcb

Led Bargraph Display + Rectifier combination

EBO  balanced output module

RPS3 regulator pcb

Mute processor pcb

+6dB Version

+16v 3A DC

Mute processor Slave pcb
Mute processor Remote pcb

AT0003
AT0002
AT0004

AL0374
ALO162
ALO333

AE0086
AE0084
AEQ257
AE0258

AE0046
AEQ0221
AE118

AE0139
AE0116
AE0251
AE0238
AE0259
AE0136
AE0222
AEOO71

AE0020
AE0031
AE0083
ALO305

AL0394
AL0297

ZX100 079

ZX100 078 + ZX100 077

ZX100 111
ZX300 020
ZX100 085

ZX100 086
ZX100 087

1.6.2
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1.7 Specification

Electronic Performance
0dBu = 0.775 Vms

0 VU = +4dBu (1.23 V) or -8dBu
(300 mv)

" Reference Frequency = 1kHz
Gain

Input to Group L-R or Mono outputs
Channel Mic In: 10dB (PAD IN) to
+70dB
Line In: -4dB to +36dB
Tape In: -12dB to +28dB
Monitor Tape In: 0dB or 12dB
(linkable)
See connector illustrations for
further data
Frequency Response
Referred to 1kHz @ +4dBu, EQ out
Mic In to Group Out, 40dB gain:
20Hz - 20kHz +0/-1dB
Line/Tape In to L-R Qut, 0dB gain:
20Hz - 20kHz +0/-0.5dB
Outputs
Balanced L, R, Mono, Group 1-16
OQutputs: max level +27dBu with
balanced termination of 600 okms
or more. +21dBu unbalanced
Unbalanced Direct, Aux and moniter
outputs: max level +21dBu with
load of 2K ohms or more, +18dBu
with 600 ohm load. Operating
Level: 4dBu or -8dBu (linkable)
Distortion
THD + Noise @ +20dBu output
level, typical

Gain 1kHz 10kHz
Mic In to Group
Out:
Line/Tape to
L-R Qut:
Equaliser
See module descriptions
Connections
XLR phase
1/4" jack

40dB <0.02% <0.03%
0dB <0.01% <0.02%

Noise Performance

RMS Noise, 20kHz bandwidth, ref 0 VU
Mic in, equivalent input noise -127dBu
(200 ohm source)

Group Out, 1 input open, unity

gain EQ IN/flat: -80dB
Group Out, 24 inputs routed,
faders closed: - -79dB
L-R Qut, 1 input open, unity gain,
EQ IN/flat: -77dB
L-R Out, 24 inputs routed, faders
closed: -76dB
Crosstalk
Referred to driven output 1kHz 10kHz
Muted, Input to L-R Out

-80dB -63dB
On, Input to L-R Qut

-70dB -65dB
L-R Separation -65dB -60dB
Metering
Standard meterbridge for all recording

models includes 16 track meters plus
L&R meters, opticnally:

VU type: 18 illuminated analogue VU
meters

BG type: 18 20 segment LED PPM
bargraphs, -24 to +12dB

PA Versions have metering incorporated
in modules:

M325 Group: 20 segment LED Peak
bargraph, -36 to +15dB :
M355 Monitor, illuminated analogue VU
meters

Power Supply

Type RPS3, rack mounted unit including
48 Vdc for phantom powered microphones
Ac input: 110V, 120V, 220V, 240V,
50/60Hz

pin 2 +, pin 3 -, pin 1 ground.
balanced tip +, ring -, case ground.
unbalanced tip +, ring and case ground.
stereo tip left, ring right.

insert tip send, ring return.

1
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2.0 Module Exchange

Inputs

M310, M360 - all modules are identical except for the numbered mute buttons.

When ordering service exchange modules order module only (without mute button)
and transfer the mute button from the faulty module to the replacement module.
When undertaking this work inspect the OPTIONS available for the module and
make the exchange module agree with the faulty module prior to installation.
This will avoid operation problems due to optional variations.

Outputs

M320, M325, M330, M350, M355. Modules are unique in requiring the correct
OUTPUT ASSIGNMENT to be set prior to installation in the console.

Service exchange modules will be shipped with no assignment or mute button.

When the module is used for service exchange it is necessary to set up the
correct assignment. Refer to section "Module Assignment" and the
illustrations for module options.

In the case of M350 and M355 complete modules the L,R and Aux 1-6 outputs are
assigned prior to despatch.

In the case of M350 or M355 Left or Right PCB ASSEMBLIES these are NOT
assigned prior to despatch.

It is necessary to undertake assignment when replacing a Left or Right pcb
assembly. Refer to the component identification dwg AG0202 iss 3.

Metering
Exchange of any Output module including M350, but excluding M355, requires

correct setting of the meter mode selector plug-on links. These are shown
on the module pcb component overlays.

2.1.1
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2.1 Module Addition

1)

Allen & Heath accepts no responsibility for the consequences of attempts to '

Input Modules

This is permissible up to the maximum capacity of the frame. At present
(October 1988) the maximum capacity of inputs is 40 modules of type M310
and/or M360.

This assumes there are also 8 output modules M320/M325/M330 and one
master module M350/M355 and a meterbridge.

The limitation on module capacity is two fold;

i) Power supply rating
ii) Internal DC cable rating

increase module capacity beyond the limits of the standard main frame and
power supply.

When adding input modules to a console it is necessary to make

connections to the rear panel. There are two provisions.

i) Console supplied part filled, rear connector panel included for
expansion. In this case it is only necessary to remove the module
blanks and 1install the input modules with connections to the
busbar and connector panel harness included with the console.

ii) Console supplied part filled, rear connector blank panel fitted.
In this case addition of input modules also involves addition of a
matching connector panel assembly. Telephone Allen & Heath for
advice. The connector panel will be supplied complete dnd should
be installed as follows:

a) remove the connector blank, release fixing screws
internal and external.

b) fit connector panel. Replace fixing screws.

c) Connect 4 pin harnesses to main frame Mute Processor
Slave pcb assemblies. Refer to illustrations 664 -and
MBD193.

The modules may now be installed and connected to the busbar
harness and connector panel harnesses.

Input module M310 can be added in multiples of eight. The blank module will
usually be fitted in place of the highest number input modules.

2.1.2

-



ALLEN & HEATH SABER SERVICE MANUAL

Eg. Saber 32:8:16 MVU with only 24 inputs will have module positions 25 to 32
inclusive filled with two four way blank panels. Unless specified at time of
order connections for modules 25 to 32 will be included for expansion at a
later date.

Input module M360 can be added in multiples of four. Connector panel M306
accepts connections for four modules and is accompanied by connector panel
M307 which accepts connections for four standard M310 modules.

There is no wiring in the fader bay of STANDARD consoles which would limit
module addition. However should fader automation be fitted this may affect
later alterations.

PATCHBAY consoles are supplied prewired at all 32 input module positions.
When a part filled patchbay console is supplied it will include connections
for the modules omitted. These may be added at a later date by simple
connection of the module to the prewired harnesses.

Qutput Modules

Standard 16x16 models already include the maximum number of output modules for
the system. The 8x8 M325 PA module system and the 8x16 M320 recording module
Ssystem can be expanded.

M325 expansion: within the limitations of the largest frame (52) size it is
permissible to substitute group output modules for an equivalent number of
input modules. This exploits the existence of output mix buses 9 to 16 which
are unused in the standard PA console. Such a variation is only possible if
specified at the time of order so that internal harnesses from TAPE INPUT .
circuits are correctly connected between M301 and M304 panels.

M320 expansion: again within the limitation of the largest frame (52) size it
is permissible to substitute group output modules for an equivalent number of
input modules. This exploits the existence of output mix buses 9 to 16 which
are unused in the standard 8:16 format console. The result would be a format
22:16:32. There is not (October 1988) a meterbridge giving 32 track meters
owever,

On consoles having less than 8 output modules of any type, eg. 4 x M330 giving
8:8 format then the standard connector panel for 8 modules is supplied plus a
four way module blank. Addition of the remaining modules may take place using
the prewired connections to the busbars and connector panel. It would be
necessary to order the additional modules pre-assigned to the correct output
numbers and order the corresponding mute buttons for dgroup monitor mutes.

[AS]
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All meterbridges are prewired and connected to the output connector panels for

operation of 16 "track" meters and the L,R monitor pair. Refer also to section 2.3
for details of module assignment. :

M330 expansion: no additional outputs are available however additional

monitors 17 to 32 can be provided by fitting 8 additional

M330 modules and a connector panel, which will carry the
numbers 1-16 repeated.

- -~

These monitors can be operated permanently in "fader
reverse" mode. There would be no groups output from the
module. If specified at the time of order then Tape
Inputs 17-32 can be prewired in parallel with M310 Tape

Inputs as per Tape Inputs 1-16 on the- standard consale.
This additional work is chargeable.

- M335 expansion: Each M335 provides two signal paths for TAPE input and

o LINE input to the stereo mix. There ‘are no group
outputs. The two faders are permantly in the monitor
npinput paths to the stereo mix.

Four M335 modules with connector panel M308 when added to
eight M330 creates monitors for 24 track operation.

2.1.4
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2.2 MODULE REMOVAL AND REPLACEMENT

Module Identity

Input Modules have no identity. They will take up the position related to
their location in the frame. They may be replaced or interchanged without
affecting their function.

Group Modules have a unique identity signified by their module numbers. IE.
wherever group 3/4 may be placed in the frame, it will always by group 3/4.
Therefore they cannot be interchanged or replaced without care. Groups may be
internally connected to match a different module position, but this requires
changing a soldered link on the PCB. Refer to module assignment.

Metering Group modules from VU and Bar Graph consoles are not interchangable
without altering pluggable jumpers on the PCB. Interchange of these modules
will result in mis-operation of the metering system.

. Module Preset Trimmers

M320/M330/M350 modules contain factory preset trimmers for meter calibraticn
and output balance adjustment. Do not alter these without suitable test
equipment and a copy of the service manual. -

Removal
1)  Switch off the console power supply.

2) Slide the write-on strip out of the left or right-hand sides of the
console

3) Remove the module retaining screws. Most modules have three fixing
screws. The patchbay has 12 fixing screws and the M350 module six fixing
screws. Do not forget to remove the central screws beneath the write-cn
strip.

4) Lift the module carefully upward. To change the links described in
section 2.3, it is not necessary to remove the wiring harnesses. If the
module must be removed completely from the frame, unplug the wiring
harnesses from the various connectors. Carefully note the orientation of
the harness connectors to facilitate replacement.

5) Remove the module completely from the frame.

2.2."
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Replacement
1)  Perform the above steps in reverse order.

2) Carefully dress the harness into position as the module is settled into
the frame - DO NOT FORCE.

3) Replace ALL screws, problems may result from operation with the module
improperly fixed into the frame.

Mute Button Removal and Replacement '

The numbered mute buttons are a snap-fit on the switch shaft. They may be

removed, following module removal from the frame, by applying pressure from

beneath to push the button off the shaft. A replacement button is simply

pushed on from above and snaps into place.

Module Fault Finding

[t is permissible to fault find a module while it is connected to the frame
wiring and powered up.

Take precautions to avoid accidental short circuits to the exposed
connections

2.2.2
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2.3 CUSTOMER OPTIONS

The following pages show the location and details of options for these
functions:

Auxiliary send pre/post selection
Output high/low level selection

Group assignment

Monitor input high/low level selection
Automute local/distant selection
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AUX. 3456
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OPTION PRE E Q.—= | =~

SOLDER LINKS | 1N

@ @ AUX. 1,2 SWITCHED

. ‘ PRE/POST
ez 27 c-_’;';‘," D | Dﬂ‘——'PRE‘POSITION SUPPLIED PRE FADER
=z ==’ =2 «z?" =—}—OPTION PREEQ.

SOLDER LINKS

-
=0 g;:

SOLDER LINKS
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3.0 ADJUSTMENTS

M310(X) modules Optional functions have already been described.
There are no other adjustments relevant to this module.

M320 modules )
M325 modules ) Optional functions have already been described.
M330 modules )

METER CALIBRATION
Group outputs (also multitrack meters)
Module types M320 M325 M330

Adjustment to reference level calibration may be necessary for the
following reasons:

replacement of meter assembly VU or LED type
replacement of module assembly
repair of module assembly meter drive circuit

Modules and meters are calibrated in the factory in sets, each module is
adjusted for the individual meter installed at the time of manufacture.
Nomina% calibration is 0 Vu and 0dB = +4dBu (1.23v RMS) or -8dBu (300mV,
-10dBV) .

LED Bargraph Meters

LED Bargraph Meters supplied with Bargraph meterbridge consoles derive
their calibration from the LED MASTER PCB ASSEMBLY which is part of the
meterbridge. A faulty item will introduce apparent faults or calibration
errors on all LED meters. Replacement of the LED MASTER PCB ASSEMBLY
should be followed by re-calibration of all meter circuits. Refer also
to the CIRCUIT DESCRIPTION for METERS.

Proceedure

Turn on the console oscillator and select 1kHz. Connect a 1/4" jack to
XLR cable into 0SC output (M302 panel). With PA consoles use an external
signal generator in place of the console oscillator.

On each module (M320 M325 or M330) select TAPE monitor source. Plug the
oscillator into TAPE input XLR socket for channel 1. Adjust the
oscillator for output level +4dBu (1.23VRMS) or -8dBu (300mV RMS also
-10dBV) if the console has been set out for low level tape machine
operation.

3.1.1
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Inspect meter 1. A reading of OVU -+ 0.5dB is correct. If the reading
falls outside this limit adjustment is necessary, S€€ below. LED meters
will indicate 0dB = first red LED ON with the test input. If the RED LED
is out or the second one on, then adjustment is needed. Check by
selecting 100Hz and 10kHz frequencies that the meter indication is

constant with frequency.

Release the module from the console, power down to avoid accidental
electrical short circuit while handling the module. Follow instructions
shown earlier. Power up, with the module pcb accessible and all

connections in place.

Locate the meter calibration adjusters. These are horizontal carbon
trimmers located on the module PCB in the area illustrated below. Use a
preset trim to adjust the meter for correct indication.

(y, Auxz  AUX1 pgE' 7 LE HF. UNE rape
VR& VR3 ’ VR 2 YR 1 '
100 KA 100 KA 100XBCC 100KBCC
PR OO
6 R121113 14 1516 ), <5 m 9

KN

R2L2223 21 19 R20

(8§73 C
O O

SF 8

|

RT1 RZS PL1

€31 cs (5] R10
pL2 RC_D7 Or
OR N9 "6 C__R2

03

s
P

RT0 S
Y ‘ O UPPER
%m t1 HETER (1-15)
Cre| 11 |4 O ORIVE
(S TCT Re § \&R27 -/ C2
oc

a (G
PLL 31 C O N\ w8

marol \ 7
920 33 3 ®*A

RS H o
G 16 LOWER _
93 O L
95 1C3
13 TR 30 29 784
N \ N\

AUX 3/4 METER DRIVE SELECT |MONITOR INPUT LEVEL
SUPPLIED SHOWN IN BARGRAPHS SHOWN IN HIGH +4dBu

POST FADE, POSITION. ROTATING POSITION
LINKOPTION | PLUGS 2AND4GIVES OPTIONAL -8dBu

LE— PRE FADE MECHANICAL METERS BY MOVING JUMPER
POSITION INTO OTHER POSITION

3.1

.2



ALLEN & HEATH SABER SERVICE MANUAL

R107 L/ o0 Lies | ) oop
r us ég ua &:EL
X -
106 c21 6 W6 6 145 _
105 C” ) =S
s Q7 | 153 17107 1ch
R R Y — ° HP~_
MERN ) COmn 2L 1
U | COw
F 152
e \
15 \ \
03 31z
a3 Q o O T R —
W DO B CO7 " ﬂ ﬂ 16 -
(o (| =) | e gzEL
9 8 8 U - s2953
& @ a ik EEE |

HE'I'BEARRggLVPE SELECT SHOWN
IN HS POSITION.
ALLEN & HEATH SABERM 350 ROTATE PLUGS TO GIVE
MECHANICAL METERS
MONITOR PCB. AGO203 ISSUE 3| posiTiON.

DRAWING NO.BW 330 ISS 1

Wwhile the module is out re-connect the oscillator to TAPE INPUT XLR
channel 2 and check meter 2. If necessary adjust the corresponding

module PCB trimmer.

when M320 Modules are in use test meter 1 and 9 inplace of 1 and 2.
when M325 Modules are in use there is only one LED meter per module.
Repeat the test for all group modules and meters.

Alternative calibration

Bargraph meters may be recalibrated within the range of the adjusting
trimmer. This range is approximately: +6dBu to OdBu for 0dB indication

Vu meters may be recalibrated within the range-2dBu to+2dBu for OVU
indication.

These figures apply when the +4dBu operating level is selected. When
300mv operating level is selected the figures are lowered by 12dB.
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L-R Monitor

The central L - R monitor meters are adjusted using the same general
proceedure with the following variations.

Recording Consoles: Connect the oscillator to jack inputs PBI L
and R on the M302 panel. Select source
TAPE 1 and inject +4dBu. Module PCB

trimmers are located on the M350 Monitor -~

PCB.

PA Consoles: Connect the oscillator to jacks inputs EXT

L and R on the M305 panel. Select source
EXT and inject +4dBu. Module PCB trimmers
are located on the M355 monitor PCB.

VU or LED metering

Module internal preselector. The illustration shows the location of the

meter-type preselector for module types M320, M330, M350. Module M325 is .

always supplied set for the LED meter integral with the module, no
alteration is required. Module M355 is always supplied set for use with
the integral L and R VU meters.

Modules M320, M330. When interchanging modules for service purposes
examine the preselector position on the original console module. Reset
the preselector on the exchange module to match. THe preselector has two
positions: in the VU position the output to the meterbridge is rectified
audio via the calibration trimmer. In the LED position the output to the
meterbridge is buffered (but not rectified) audio via the calibration
trimmer. Correct calibration is obtained when the calibration trimmer is
loaded with the 10K ohm input impedance of the LED meter input amplifier.

Module M350 operates the same way as M320 and M330, the same preselector

for VU or LED meters is required if module exchange is undertaken. The
preselectors are located on the M350 monitor pcb as illustrated.

3.1.4
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3.2 Qutput Symmetry
Applicable to electronic balanced outputs (EBO) which on SABER are:
GROUP OUTPUTS 1-16, “"on-board" amplifier components in M320, 325, 330

LEFT OUTPUT, plug in amplifier module "EBO" in M350, M355
RIGHT OQUTPUT, plug in amplifier module "EBO" in M350, M355
MONO OUTPUT, plug in amplifier module "EBO" in M350, M355

During normal service adjustment should not be necessary.

To verify correct operation measure the amplitude of pin 2 and pin 3 with
respect to pin 1 (chassis) of the XLR outputs. Make the measurement with 1kHz
sine wave signal of approximately OVU amplitude using an oscilloscope or
precision AC volt meter. The signal present on pin 2 is the "in-phase"
component. The signal on pin 3 should be of identical amplitude and opposite
phase (180°). If the amplitude is too large or small adjust the internal
variable preset shown on the component identification drawing "SYMMETRY" and
obtain equal amplitudes. These measurements should be made "off-load",
disconnect external equipment from the output in question. Refer to circuit
diagram A137 issue 2 for EBO and diagram 691 for Group Outputs.

Note that Saber uses the +6dB gain variation of EBO. R1 is normally 10k ohm.
For Saber and Sigma M470 applications R1 is replaced by a link.

Note

Balanced outputs are active ground compensating types. For correct operation
into unbalanced loads then pin 2 or pin 3 must be connected to pin 1.
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3.3 Module Assignment

Module types M320, M325, M330, M350, M355

These modules provide outputs from the internal mix buses. Each output is
created by a unique connection between the console common busbars (the
busbar harness) and an amplifier input on a pcb assembly within a module.

Output Name Module Type Connection Type

Groups 1-8 M320 Solder joint selection
Groups 1-8 M325 Solder joint selection
Groups 1-16 M330 Two solder joint selections
Left M350 left pcb Solder joint selection

Left M355 left pcb Solder joint selection
Right M350 right pcb Solder joint selection
Right M355 right pcb Solder joint selection

Aux 1,3,5 M350 & M355 left pcb Solder joint selection

Aux 2,4,6 M350 & M355 right pcb  Solder joint selection

Service exchange of any of these module types must include inspection and
confirmation of correct assignment.

Refer to the module option illustrations for the location of the selections.
Note: APPARENT FAULT CONDITION: two console outputs having extremely high
level output noise and low signal level. This is the result when two
modules have been given the same bus assignment, eg. there are two module
assigned to group bus 3. Both outputs will be noisy, 6dB low in level and
sound quality will be degraded. Upon removal of one module (either one)
output 3 magically cleans up.

REMEDY: Find the other module that is incorrectly assigned.

Refer also to the section:- module exchange and addition.

3.3.1
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4.1 Qutline Technical Description

1.

10.

Saber audio systems are manufactured using industry standard linear
op-amp, logic gate and discrete semiconductor designs. There are no
electro mechanical relay contacts in the audio signal path.

The console has a universal DC supply system for all amplifiers and
logic and indicator subsystems. The external power supply type RPS3
operates from single phase 50/60Hz AC input and provides the three
requlated DC outputs required for console operation: +16v, -16v, +48v
DC. Indicator and logic systems use several combinations of +16v DC
supplies. The computer system uses the +16v DC supply.

Audio amplifiers are supplied with +16v DC and all are centre biased

types having negligible offset voltage at input and output terminals.

{his offset voltage is typically less than +1v with respect to chassis
Ov DC).

Within the M350 (and M355 PA) monitor master module audio is switched
by 4066 CMOS gates between op-amp stages. These gates and the
asociated op-amps are biased from a +7.5 DC supply which is generated
locally on the pcb.

All pots faders and switches are isolated from the residual DC offset
by coupling capacitors. Appearance of loud clicks and crackles during
control operation is a fault symptom. Not however that the input
preamp design includes switch contacts which are followed immediately
by high gain amplification. Operation of input Tape, Line and phase
reverse switches introduces a slight switch click which is not a fault.

Audio inputs are a mixture of balanced (differential) and unbalanced
types. Input impedances are high, greater than 5k ohms.

Audio outputs are a mixture of balanced (active electronic type) and
unbalanced types. Output impedances are low, to drive loads down to
600 ohm total (balanced outputs) or 2k ohms (unbalanced outputs).

All audio inputs and outputs are phase coherent except for group
insertions points which are phase reversed (180°).

Module assemblies are tested for performance prior to final test of
complete consoles.

Routine adjustments are not necessary to maintain operation.

4.1.1
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4.2 Check System

There are subsections to this system as follows:

i) Check System "PFL"
Bus 28

Buses 24 and 26

Buses 23 and 25

Check Mode Switch, S7,

PFL detector circuit

PFL audio summing amp

Bus 34

Bus 32

PFL interrupt logic

TB IN

COMMS 1 and 2

DC control from "PFL" pushbuttons (M350 and M355
only)to PFL detector circuit.

respectively ENABLE and DC buses for M310 channel
modules.

respectively ENABLE and DC buses for M320, M325
and M330 modules.

master console mode selector.

M350 pcb AG0203 Q5, Q6, Q7
M355 pcb AG0207 Q5, Q6

M350 pcb AG0203 IC5 pins 5,6,7
M355 pcb AG0207 IC4 pins

audio mix bus for channel and monitor CHECK
switch outputs. Connects to PFL summing amp via
PFL/SOLO mode switch.

audio mix bus for Aux 1-6 and Return 1-4 PFL
switch outputs. Connects permanently to PFL
summing amp input.

M350 pcb AG0203  IC10 (IC3) 4066 CMOS gates

Configured as changeover switches in the audio
path. Either IC4 (IC2) or IC5 (IC4) outputs
connected to meter driver circuits and monitor
output circuits. (In brackets IC numbers for
M355 monitor pcb).

M350 system. only:- uses PFL summing amp and
switching to inject an external audio source over
the monitor loudspeaker circuits.

M355 system only:- same as TB IN in principle.

4.2.1
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ii)

The two modes of the PFL system are as follows:

Normal; PFL OFF: All check and PFL pushbutton volts are released.
Buses 28, 24, 23 self bias to zero vonts DC, Q6
is turned on, control point A holds IC10 gates
1/2 and 11/10 on, low resistance. Control point
B holds IC10 gates 4/3 - and 8/9 off, high
resistance. PFL LED is off.

PFL ON: One check pushbutton selected. Buses 28, 24, 23
pulled low, Q6 is turned off, control points A
and B toggle and PFL LED is turned on. IC10
gates 1/2 and 11/10 go high resistance. IC10
gates 4/3 and 8/9 go low resistance. IC5 output
is connected to the meter drivers IC3 and monitor
level control VR4.

Note: Changing mode from PFL to SOLO will inhibit CHECK PFL. However
PFL from Aux 1-6 and RET 1-4 remains active.

Check System Solo

The subsections of the SOLO system are as follows:

Buses 24 and 26 respectively enable and DC buses for M310 channel
modules.

Buses 23 and 25 respectively enable and DC buses for M320, M325 and
M330 modules.

Check mode switch S7 master console mode selector. In the following
description assumed to be in SOLO position

(pressed):

Enable switch S9 for M310 channels. When selected connects bus 24
and Q8 emitter and also illuminates the LED
"chan".

Enable switch S10 for M320, M325 and M330 modules. Operates as S9
for bus 23 and LED "mon".

Q8 and R84,85 (C23 form a current source for the enable buses.

Link switch S8 when selected connects together DC buses 25 and
26. LED "link" is turned on.

Check switches on modules, when selected connect together buses 24 and
26 (M310) or 23 and 25 (M320, M325, M330).

4.2.2
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Transistor switches on modules M310 (Q10) M320, M325, M330 (Q1 and Q3)
which are connected to the DC buses via the check switch. The
transistor controls the module audio mute FET.

The three modes of the check solo system are as follows:

Normal, SOLO NOT
enabled

Normal, SOLO enabled

Enable, SOLO

operation of a check switch connects DC and
enable buses together and isolates that module
from the DC bus. Enable buses are biased to the
negative supply and the voltage on the DC bus
does not change, module transistors therefore
remain biased off and no muting occurs.

the enabled bus is biased negative by Q8 to
approximately -11v.

operation of a check switch connects DC and
enable buses together and isolateds that module
from the DC bus. The enabled bus bias current
pulls the DC bus up to approximately -12.5v and
module transistor switches are turned on. Audio
mutes occur on all modules NOT solo.

4.2.3
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4.3 Audio Mute Element

This

is a common circuit element used extensively throughout Saber modules

and other Allen & Heath products. The design has three important qualities:

i) the audio switch is a special design of electronic solid state switch

ii)

iii)

that employs a field effect transistor (FET), this component has
practically infinite operating life and requires negligible power.

the operation of the switch is by a DC control voltage which may
originate locally within the module or from a remote location such as a
computer memory.

operation of the switch introduces negligible degradation to the audio
signal. In particular noise, control feedthrough (click), harmonic
distortion and shut off are all excellent.

The switch comprises the following sub sections:

1.

An input amplifier; this op amp provides a defined impedance and level
for the FET drain-source channel.

An FET; this n-channel junction FET 1is chosen for large ratio of
"on-to-of f" resistance, low "on" resistance, optimum pinch off voltage
and low control feed through.

An output amplifier; this op-amp is configured so that the FET
drain-source channel is at the summing mode where no voltage exists,
this achieves many of the high quality performance characteristics
required.

A DC control system; the gate of the FET must be biased negative with
respect to the drain-source in order to pinch off the drain-source and
mute- the audio path.

The FET gate is connected by the control transistor to the console
negative DC supply (audio off) or allowed to float (audio on). The
transistor also provides increased flexibility in the DC control input
arrangements.

The DC control system includes a method of "latching" the panel switch
output to create a persistent on or off status. In the Saber
application panel switches are momentary action type, the output pulse
of which is converted into a steady state by the central mute processor
system acting via the slave bus system.

4.3.1
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Successful continued operation of the audio mute element relies on both
the FET and the control system. The FET is operated within its maximum
ratings and is a high reliability component. The circuit board area
around the FET gate is at a very high impedance and should not be
allowed to become contaminated with any dirt or grease which could
conduct electrically.

The control voltage on the FET gate may be measured using ordinary test
instruments with no risk of damage. The audio signal path includes the
output amp summing mode (op-amp - input terminal). No audio signal
voltage is measureable at this point or on the FET drain-source when
audio is on.

When fault finding it may be helpful to force the base of the control
transistor high using a temporary connection between the base and
ground. This turns the transistor on and causes the FET to pinch off =
audio off. Alternatively force the base low (to -ve supply) to turn
audio on. The termporary connections should be made with a 1/4w
resistor 1k ohm for example, as the connecting conductor.

4.3.2
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Circuit Description: Metering

4.4 VU Metering

Moving coil VU type indicators are supplied with VU consoles and in PA
console M355 modules.

The meter movement is a DC microammeter which is supplied with rectified
audio programme from the console modules. The interconnecting 'phono' cable
carries the rectified drive signal from the module to the meter movemennt.
Meters are illuminated with internal 'festoon' miniature lamps which are
replaceable by removal of the meter and opening the case. Lamps are
soldered in place. For replacement lamps refer to the SPARE PARTS LIST.
Lamps are rated at 8v DC and the lamps for two meters are connected in
series to the console 15v supplieds. Refer to circuit diagram 665 In
normal service VU meters will give trouble free service and will not require
recalibration unless module repair or exchange takes place.

4.4.1
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4.5 LED Metering

Recording Bargraph (BG) console metering
Sets of pcb assemblies in the meterbridge provide the following functions:

Pcb Type Function Circuit Ref
LED master reference scale generation,
(one off) scan clock generation,
: address code generation,
address & scale multiplex output. MBD 189iss4
LED rectifier audio rectification to DC,
rise and fall time constant, MBD 189iss4

comparison of scale with
rectified audio.

LED display Scale demultiplex,
LED display drivers. MBD 189iss4

This pcb set receives DC supply from the console RPS3 unit via dedicated
cables in the DC harness. There is no connection within the console frame
and modules between audio and LED meter DC supplies. This is deliberate to
avoid supply induced crosstalk and noise. ,

Logic ICs and LEDs draw current from the negative DC supply and zero volts.

Op-amps (TLO72) and comparators (LM339) draw current from both positive and
negative DC supplies.

The reference scale for the meters is created on the MASTER PCB with
reference to zener diode ZD1. This scale is multiplexed with a 3 bit
address code and transmitted to all rectifier and display pcb sets. The
transmission rate of the scanned addresses is approximately 1000Hz. Each
rectifier and display pcb set carries four channels of meter display. Each
channel has its own audio rectifier and time constant components. The four
outputs of the rectifier pcb pass to the display pcb and are compared with
the reference scale received from the master pcb. The LED display for each
channel 1is turned on for all LEDs "lower" than the instantaneous audio
amplitude. LEDs "higher" in amplitude remain off. An equivalent current
passes through transistor ZTX109 on the display pcb instead of through the
LED. Refer to circuit diagrams MBD 189 issue 4.

Alternative calibration levels
Alternative calibration: 1kHz sinewave

Vu versions: OVu = -2 dBu minimum
+12 dBu  maximum

Bargraph versions: 0dB 0dBu minimum

+6dBu max imum

4.5.1
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4.6 Mute Processor System:

Refer to the schematics and frame wiring diagram.

DC for the mute processor is obtained from the console +ve supply via +5v DC
regulator. DC for the controller and slave pcbs is distributed on the data
harness.

MUTE PROCESSOR CENTRAL COMPUTER (MPC). This is part of the SABER master
connector panel assembly M302 or M305. Data is received from MIDI IN and
from console module MUTE pushbuttons. The MPC is also in two way
communication with the MCC control surface, part of the M350 or M355 module
panel. MPC transmits data to MIDI OUT and to console module mute
amplifiers. An 8 way common bus, plus extra address connections, carries
address and data information from the MPC to SLAVE pcb assemblies in the
frame. Each pcb has capacity to interface with 8 audio mute pushbuttons.
Each has two connections; TX which is the module pushbutton logic output to
the MPC, and RX which is the logic voltage from MPC to the module mute
amplifier. The SLAVE pcb latches the mute status data from the MPC.

The MPC runs a program which has the following functions:

WRITE data received from MIDI IN into the working memory (console real
time mute status memory)

SCAN console mute pushbuttons and MCC panel for mute or de-mute
events and RECALL events

WRITE the result of each SCAN cycle into the working memory

WRITE the working memory out to module mute amplifiers

WRITE the working memory to MIDI OUT with RECALL event PATCH number

WRITE the working memory to MIDI OUT in AUTO UPDATE code format
MUTE PROCESSOR SLAVE PCB. Each pcb connects to the mute processor computer
card MPC via a common bus and a unique address wire X. It also connects to
each audio channel one wire connects the module switch (TX) and the second
connects to the audio mute amplifier (RX). Refer to component ident BW226
and circuit diagram A164 iss2.
Operation of slave pcb:

MUTE IN 1-8 receive logic low signals from console mute switches, these are
step signals from non locking switch type.

MUTE OUT 1-8 are latched open collector outputs to console audio mute
amplifiers. Logic high = audio mute.

4.6.1
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IC2 scans eight mute switches and sends data down pin 8 DI.

During power up IC2 is inhibited and "all mutes clear" data is sent to all
channels via IC1.

During operation a mute switch step is detected by the computer as it scans
DI. This data is written into the MP working memory and output via MIDI
according to the MP mode and protocol in force. At the same time the switch
- status data is sent out over DO with the appropriate address code and IC1
latch is toggled to the new switch status. Refer also to 5.5 Mute Processor
fault diagnosis.

4.6.2
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5.0 Basic console fault finding. Saber, all versions

‘The console normal operation can be confirmed by these quick and simple

tests.

1. Power supply panel indicators for the three DC supplies (+16v, +48v)

should be illuminated.

2. VU meters should be illuminated or Bargraph meters operational (use
1kHz oscillator and slate L/R).

3. On any module select pushbutton CHECK or PFL. The adjacent LED should

light.

These three tests prove that DC power is being generated, is reaching the

console and the modules.

If these tests cannot be passed then there may be major DC malfunction which
must be repaired before atttempting repair to individual sections.

Examples of possible faults:

1. Power supply indicators OFF

2. Meters not illuminated

3. Module LEDs not working

4. No Mute Processor display

(2 digit LED display)

5. Module mute buttons do
not respond

One module only, mute
buttons do not respond

REASON/CHECK

AC power off

Power supply fuse blown
Power supply component fault
Short circuit on DC outputs

Power supply OFF
Meter DC connector not fitted properly
All lamps faulty!

Internal module edge connector missing
Power supply fault
Module component fault

Internal connection to MP keyboard pcb
missing

Keyboard pcb component fault

Central mute processor fault

Mute Processor in "local off" mode and
external MIDI equipment not echoeing back
MIDI to the console.

Central mute processor fault

4 pin connector from module to MP slave
pchb missing/faulty.

Module pcb component fault.

It is not difficult to overlook replacement of a connector after

service repair.

5.0.1
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The tests above 1 to 5 should be made at the end of any repair work in
order to check that all is well.

Service Procedure

When installed in a typical system the Saber console is a major
component. A report of a console fault should always be treated
seriously however, it is necessary to complete diagnosis of the fault
and identify the location within the system. Only when tests have been
made to eliminate faults in equipment connected to the console and in
the connection cables is it appropriate to attempt repair of the
console.

Use Substitution of known good circuits to aid identification of the
faulty circuit.

In order of frequency of occurence faults on installed systems can be
ranked as follows:

1. External interconnections; cable fermination breakdown or
connection error.

2. Internal interconnections; wiring termination problem.

3. Electromechanical defect; pot switch or fader broken or
worn.

4. Electronic component defect; IC transistor, capacitor, resistor
defective.

Faults may. be of a permanent or intermittent nature. Reports of

intermittent faults demand provocation by thermal cycling, mechanical
vibration and flexure as an aid to location.

5.0.2
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‘5.1 DC Distribution

DC IN Ov -16v +l6v +8v Ov +¥%v -16v
;/ ﬂl 2\/ a/ DJ gTJ a! 7\-’

L
MODULE M350, M3%5 | L—
] aa—
22R : 17777
- NN rL o - {L. Y o~ - S
a1f) ¢3f] cuf] f 1 v
| U | ; ” | ' Q___?:::gj: MUTE PROCESSOR
, : :
| oL
s METER OC
= B ﬁ%@ : :
S — & \”zgug v o-d

S
22R T
~

40 WAY BUSBAR

Note that the METER DC and MUTE PROCESSOR DC internal connections draw DC
power from pins 4, 5 and 6 of the DC connecting cable. All other circuits
of the console draw DC power via pins 1, 2, 3 and 8. Pins 3 and 4 are
separate grounds.

5.1.1
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5.2 Smoke, Fuses and Sparks or what happens when there is a short circuit

somewhere

The purpose of this note is to provide useful information. The failure
modes described are not unique to Allen & Heath products and may be
encountered on many types of electronic equipment.

Every pcb assembly has series resistors between the local components
and the main DC busbar connectors. In the event of a local short
circuit these resistors pass excessive current and reach high
temperature very quickly accompanied by smoke and the smell of burning
paint! Usually the resistor burns out and disconnects the DC power,
however while this taking place the DC voltage may be pulled low
temporarily and the console malfunction. The causes of this phenomenon
are:

a) spontaneous random semiconductor IC failure, the IC also burns out and
ceases to function.

b) IC placed on the pcb 180 rotated causing reverse DC connections.

c) Accidental short circuit +DC to ground, +DC to -DC or -DC to ground,
caused by repair tool, broken wire or foreign matter,

The series resistors are 22 ohm 1/4 watt and should be replaced by an
identical component.

Fuses:

The power supply includes fuse protection as follows:

AC panel fuse: protection against short to earth and secondary
failure.

AC pcb fuses: protection against rectifier failure and regulator
failure.

The power supply output is protected against damage from short circuit by
internal fold-back current-limit protection. Under short circuit load
conditions the output voltage falls to a small value.

Accidental damage,'where the +48v output is connected to other part of the
PSU assembly, may cause damage to power supply components since the voltage
ratings of some components will be exceeded.

In the event of power supply regulator pass-transistor failure the following
symptoms could apply:

excessively bright lamps and LEDs

loud hum (due to ripple on DC) on all audio outputs
power supply running hotter than normal

5.2.1
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Since the maximum power supply current is controlled then, depending on the
particular console and its current demand, the PSU output voltage may be
high normal or even low.

If such a fault is suspected take immediate action to switch off the PSU.
In the event of a fail-high output voltage the console audio ICs are at risk
of damage from excess supply voltage.

When repairing the PSU assembly always conclude with measurements of DC
voltage, and also ripple if at all possible, for ALL outputs.

5.2.2
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5.3 Audio and DC Measufements

1. DC Conditions, typical audio op-amp

+16V
+
WYELRLY _ y
D — ov: 0,1V|
=
l - - 16V

2. Audio signal measurements; typical audio op-amp, 1kHz sine wave.

Non inverting

GAIN

=1+

] L3 f
+
"
IS
|=

output i 3 ve
- INV.I/P 3] A1 outeut
NON INV.I/P (3] -E INV.UP
v- [4] {s] NON INV.I/P

TOP VIEW

Inverting

MIX|BUS I R2
R1 {1
‘1_:_7' GAIN=Y¥2 _ RZ
+——]— _ Vi R1
I
1
@ + V3 z.\_/i
l 10,000
il

VOLTAGE GAIN dB = ZOlog\\—//Z
1
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5.4 LED Meter
Fault Diagnosis:
Symptom
All 18 meters show same fault

Every fourth meter shows same

)
)
fault, eg. 3,7,R,11,15 )

One meter faulty

Four meters faulty
(1-4, 13-16, etc)

One meter fails to indicate
higher than a certain level

Response time of LED column
too fast or too slow

Mechanical assembly:

Possible Cause

DC supply fault. Wrong type of meter
selected on ALL output modules
Master pcb connection fault

Master pcb component fault

Audio connection fault from output module
to rectifier pcb. Wrong type of meter
selected on output module. Rectifier pcb
component fault. Display pcb component
fault. Connection fault between
rectifier and display pcbs.

DC connection fault to rectifier/display
pcb  set. Busbar harness fault.
Connection fault between rectifier and
display pcbs.

LED open circuit.
Rectifier pcb component fault.

After replacing on LED pcb assembly check
the visual aligment of the LEDs with the
acrylic window. Obtain full scale meter
indication and ensure the top and bottom
LEDs are not obscurred and that the LED
column is central in the window. Perfect
aligment may require slackening and
adjustment of the positions of the LED
rectifier and display pcbs.

5.4.1
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5.5 Mute Processor Fault Diagnosis

Step 1:

Step 2:

Confirm operation of console MIDI IN.

Select MP mode LOCAL "ON" using the SHIFT page.

Remove any connection to SABER MIDI "IN".

Test any mute switch for correct operation.

If the result is OK proceed with step 2.

If the result is no mute LED and audio switching then an
internal console fault may have occured. Refer to section xxx.

Use the SHIFT page to turn LOCAL "OFF".

Repeat the test of any mute switch. '

There should be no result, the audio and LED are "frozen" or
locked in the position set before the LOCAL was switched off.
Connect SABER MIDI "OUT" to MIDI "IN".

Repeat the test of mute switches. Normal operation is expected.
If mute switches remain locked then an internal console fault
may have occured. Failure of the MIDI IN opto coupler IC is
more likely to occur than failure of the MIDI OUT gate IC.

Test the MIDI IN opto coupler by measuring forward and reverse
bias resistance of the opto coupler LED.

Test MIDI OUT by connecting pin 4 to pin 5.
Connect an oscilloscope to display the signal on the two pins 4

~and 5 with respect to Ov (pin 2).

MIDI data is logic square wave pulse trains with peap to peak
amplitude approx 2v and a switching rate of approx 30kHz.

Battery back up of the memory contents relies upon the on-board Ni-Cad cell.
This is recharged while the console is powered. Failure of the cell would
result in loss of memory contents following power down. On power up the
memory contents would be random.

Service replacement of the cell requires removal of the Mute Processor
computer pcb from the M302 (PA M305) rear connector panel.

5.5.1
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6.0 Schematics and circuit diagrams

Title Dwg No Issue
No
Allen & Heath Component references
Power supply RPS3 connection details 679 2
RPS3 pcb component identification BW222 1
RPS3 regulator pcb circuit diagram 694 1
Saber mainframe wiring diagram 664 1
Saber meterbridge wiring diagram 665 1
LED meter circuit diagram MBD189 4
LED master pcb component identification BW223 1
LED display pcb component identification BW223 1
LED rectifier pcb component identification BW223 1
Mute processor computer pcb component identification BW224 1
Mute processor computer pcb circuit diagram MBD190 2
Mute processor keyboard pcb component identification BW225 1
Mute processor keyboard pcb circuit diagram 698 1
Mute processor slave pcb component identification BW226 1
Mute processor slave pcb circuit diagram . A164 2
Mute processor wiring 663 1
Input module M310(X) component identification BW323 1
Input module M310(X) circuit diagram 667 1
Input module M360 component identification BW324 1
Input module M360 circuit diagram 668 1
Output module M320 component identification BW325 1
Output module M320 circuit diagram 669 1
Output module M325 component identification BW326 1
Cutput module M32%5 circuit diagram 686 1
Output module M325 meter component identification BW327 1
CGutput module M325 meter circuit diagram 666 1
Output module M330 component identification BW328 1
Output module M330 circuit diagram 687 1
Monitor master module M350 L/R component identification BW329 1
Monitor master module M350 L/R circuit diagram 688 1
Monitor master module M350 monitor component identificationBW330 1
Monitor master module M350 monitor circuit diagram 689 1
Monitor master module M355 L/R, refer to M350
Monitor master module M355 monitor component reference BW331 1
Monitor master module M355 monitor circuit diagram 690 1
Balanced output detail for M320, M325, M330 691 1
Balanced output circuit, EBO, for M350, M355 A137 2
E.B.0. Component identification BW192 2
M360 RIAA module component identification MBD111 1
M360 RIAA module circuit diagram MBD111 1
Patchbay M390 assembly diagram 702 1
Patchbay M390 pcb assembly drawing 703 1
Patchbay M390 pcb circuit types 1 and 2 681 1
Patchbay M390 pcb circuit type 3 682 2
Patchbay M390 pcb circuit type 4 684 1
Patchbay M390 pcb circuit type 5 683 1

NOTE: Module M335 is a derivative of M330. For service purboses refer to M330
details.
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