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AFITAEOO DataSummry
The ARTA600 may be used with any D.C. coupled oscilloscope or large screen display
capable of X/Y mode operation.

Audio Band, 25Hz to 20kHz

30'single-pole-pair' third-octave filters on ISO centres from
25Hz to 20kHz. (25H2,31.5H2, 40H2, 50H2, 63H2, 80H2,
100H2, 125H2, 160H2, 2NHz,2 Hz,315H2, 4NHz,500H2,
630H2, 800H2, lkHz, 1.25kH2, 1.6kHz, 2kHz, 2.5kHz,
3.15kH2, 4kHz,5kHz, 6.3kHz, 8kHz, 10kHz, 12.5kH2, 16kHz,
20kHzl

-60dBm to+20dBm in five switched ranges

20dB

Fast or slow to suit programme or noise analysis

One balanced input on XLR-3-31 connector with
+ 12 volt phantom powering

Two unbalanced inputs, X and Y, on 4mm
terminals. )10kohms input impedance

Frequency Range

Filters

Measurement Range

Display Range

Detector Ballistics

Inputs

Pink Noise Output

Outputs to Display

Graticule

Display Mode

Bypass

Power Requirements

Mechanical

Mike

Line

Spectrally flat, unbalanced output on 4mm terminals.
700 mvolts maximum level.

Calibration controls set polarity and magnitude of output
signals to suit sensitivity of display inputs. Up to 5 volts,
+ or -, available on 4mm terminals.

In analyser mode - 1OdB, 0dB, and + 10dB graticule lines
may be generated. Oscilloscope shift and analyser calibration
controls allow these lines to be set behind existing
oscilloscope g raticu le.

Analyser Selected input channel X,Y or Mike is analysed
and the energy level in the 30 ISO centered
third-octave bands is displayed as an easy to
read histogram. Wide band energy for total
signal level is also displayed.

X Y

Both

Allows use of oscilloscope without replugging leads

Internally wired 115 or 230 volts A.C. 50/60H2
1OVA nominal

Dimensions 432 x 89 x 263millimetres, optional brack-ets
allow rack mounting

Weight 3.5 Kg

Line signals X and Y are displayed in X/Y mode
for phase comparisons

Selected input channel in analyser mode and
Line inputs in X/Y mode displayed
simultaneously

ABACUS
ELECTtrICS

Abacus Electilcs 10 Barley Mow Passage Chiswick W4 4PH England
Telephone: London (01) 994 6477 Telex 8811418 Gables: Workspace London
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A UIIPACKINC AND INSTALLATION

CiTSCK ST]PPLY VOLTACE BEFORE APPLYING POWER

A rear panel labe1 indicates whether the unit  has been wired for
1' l l  vol t  or 2J0 vort  operat ion. r f  i t  is necessary to change the
wir ing then the bottom cover plate should be removed (see servicing
sect ion of haudbook) and the mains transformer rewired according to
the information pr intecl  on i t .

The unit  may be used stant l ing on a bench or laboratory trol ley. The
unit  wi l l  a lso mount into a standard 1! inch rack using the opt ional
b rackets ,  t ype  501.

The analyser is suppl iecl  with a l -wire power cabr.e with mourd.ed r.E.c.
socket.  I ' lhen connected to a sui table receptacle the instrument cabinet
and panel wi l l  be grounded..  Signal ground ie connecter l  to chaeej.s via
10 ohms in paral leL with 4?nFr in order to avoid earth roops.

The fol lowing wir ing convent ion should be observed when using the
polrer cable suppl ied with the unit .

(Cont inental  Style )  t , i r r"  Neutral

Brown Blue

Earth

Creen/Ye1).ow
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Cho ice  o f  Oec i l loscope D isp lay

Many ueers wi l l  arread.y have an osci l . loscope with which they intend
to the use the ARTA 600 analyeer ad.aptor.  Eesent ial  requiremente for
the i t isplay ares-

1) Must be capable of xfr  mode operat ion. (rnpute for hor izontal  and.
vert ical  i lef lect ion both avai) .abIe)

2)  x  (hor izon ta l )  and y  (ver t i ca l )  inpu ts  to  be  D.c .  coupred.

3)  ner tec t ion  to  be  r inear  (wors t  case l inear i ty  o f  5d l  to rerab le )

{ )  !  vor ts  peak  or  less  must  be  su f f i c ien t  to  de f tec t  the  spot  the
ful l  width or height of  the r i . isplay.

5) For analyser mode display a minimum banctwidth of lkHz for the
horizontal  i lef lect ion ant l  lOkHz for the vert ical  def lect ion ie
required..  For X/Y and rBothr morle of operat ion bandwicl the of
20kEz horizontal ly ancl  vert icalry are required, with low relat ive
phase shif t .

Large Screen Display

Large screen (9" to 12") monitors may be used for studio, laboratory
and, educat ional purposes where viewing at a dietance is required.
These cl isplays, usuol ly baeed on T.v.  technologyr often have onry . tkHz

horizontal  banclwidth. This ie a4squste for displaying the analyeer
histogram waveform but ie insuffici.ent for showing useabre X/y
(relat ive ohase) d. isplays.

f t  ehoulal  be noted that a video monitor is not sui tabte as the ARTA 600
does not prod.uce a vid.eo sigaal output.

sui tabre large screen x/y monitors includ.e wavetek models 1901c, 19oj
and 1 ! l1 r  Te lon ic  mode l  121,  I {a rcon i  fns t ru rnente  mode l  TF2212A and.
certain mod.els by Kikusui.
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Serv ice /Labora tory  Osc i l loscope D isp lay

l l o s t  r n o d e r n  o s c i l l o s c o p e s  a r e  e n t r r e l y  s a t r s f a c t o r . y  r . o r  u s e  w i  i | .
the  ART'A 600.  some osc i l loscopes se lec t  X , /y  rno , ie  o t -  opera t i  op  wr  t t r
a  s ing le  push br r t ton  and th is  i s  i r lear . ,  o thers  L rave an  x , /y  (n"
ex terna l  X)  pos i t ion  or r  the  t i rnebase speed swi tc ; r r .  i4an .y ,1ua l  channer
osc i l roscopes use the  two input  a rnp l i f ie rs  fo r  x  a r r r l  y  de f ) .ec t ron l
s ing le  channe l  and some d .ua ]  channe l  osc i l loscopes have an  r l i x te rna l

X  I  i n p u t  f o r  u s e  w h e n  t h e  t i m e b a s e  i s  s w i t c h e , i  o I . I . .  A l l  o f  t h e s e
var ia t ions  are  sa t is fac to ry .

s q u a r e  ( r e c t a n g u l a r )  o s c i l l o s c o p e  s c r e e n s  a r e  t o  b e  p r e f e r c l  t o  r o u n l
ones .  ' ' d i th  round screens  a  cho i ,ce  must  be  macre  be tween hav in5 ,  a
s m a l l e r  t r a c e  o r  o c c a s i o n a l l y  l o s i n g  p a r t  : . f  t h e . l r s p l a y  i n  t h e  c o r n e r s .

some por tab le  osc i l loscopes have very  smal -L  screens  anc  though useab le
m a k e  a n  a n a l y s e r  t r a c e  d i f f i c u l t  t o  r e s o l v e .  T h r e e  o r  f i v e : " n c h
(8  x  lOcm)  screens  are  to  be  pre ferer l . .

C o n n e c t i o n / C a t i b r a t i o n  o f  0 s c i l l o s c o p e  D r s p l a y

t  )  Swi tcn  on  osc i l loscope and AI iTA 600
e )  s w i t c t r  o s c i l r o s c o p e  t o  x / y  r n o d e  o f  o p e r a t i o n  a n , l  i n p u t s  t o  D . c .

coup l ing .  A  s ing le  spot  shour  d  be  v is i .b le  on  t l re  sc r .een.  T f '
var iab le  sens i - t i v i t y  co ' t ro rs  a re  p rov i i le i l  t ' ese  shou l , r  be  pu t
i n t o  t h e  r c a l  r  p o s i - t i o n .  r f  p o s s i b r e  X  a n c t  y  s e n s i . t r v i t r e s  s h o u r i
b e  s e t  t o  a b o u t  1  o r  2  v o l t s  f u l l  s c a l e  d e f l e c t r o n .

l )  connect  ou tpu ts  f rom ARTA 600 to  ver t i . ca l  and hor izon ta i  inpu ts
o f  o s c i l l o s c o p e  u s i n g  1 o w  c a p a c i - t y  s c r e e n e d  c a b l e s ,  p r e f ' e r a b r y  o f '
iden t ica l  leng th .

4 )  se t  ARI 'A  600 input  serec tor  sw i tch  to  any  unuse. i  rnput  and r i i . spra .y
mode swi tch  to  ana lyser  moce.  A  hor izon tar .  r ine  shour r l  now be
observed. .  (A  ver t i car  l ine  may incr ica te  tha t  hor izon ta l  an l
v e r t i c a l  s i g n a l s  h a v e  b e e n  . e v e r s e d ) .  T h i s  l i n e  i s  t h e  r . o w e r  i - 1 , 1 : i B  )
d i .  sp lay  1 ine .

N . B .  B y p a s s  b u t t o n  s h o u l d  n o L  b e  d e p r e s s e d .

)  )  L rnk  P ink  iJo ise  ou tpu t  socket  to  X  l , ine  r 'pu t  anr i  se l  ec t  x .  rnput  .
Turn Pink l lo ise output level to maximurn anr Tnput Sensi.  t , ivr ty

cont ro ls  to  OdB,



A p ink  no i se  h i s tog ra rn  t r ace  shou ld  now be  seen .  T 'h i s  may  be  more

eas i l y  obse rved  i f  t he  t speed  I  bu t t on  Ls  c l ep resse : l  .  t Js rn5 .  t he

h o r i z o n t a l  r c a l , i b r a t e r  c o n t r o L  o n  t h e  A R T A  6 0 0  a n l  l h e  o s c i l l o -

scope  ho r i zon ta l  sh i f t  con t ro l  a l i g ' n  t he  t r ace  su l . t ab l y .  T ' he

channel  reading h igh shourc be at  the r ight  hanl  s i , r le  of  t l re

c i sp lay .  r f  t he  w ideband  channe r  i s  on  the  te f t  t he  ca l i b ra t i on

con t ro l  shou ld  be  ro ta ted .  The  t race  shou ld  reduce  i r r  s i ze  anC

t h e n  r e v e r s e  d i r e c t i o n .  F o r  o s c i l l o s c o p e s  w i t h  l o  d i v i s i o n s

ho r i zon ta l l y  i t  i s  conven ien t  t o  have  th ree  th j , r d -oc tave  channe l - s

pe r  d i v i s i on .  The  ban l s  cen t ra l  t o  each  g . ra t i c r r l e  d i v i s i on  a re

then  J1  .5H2 ,  6J t I z ,  12JHz ,  2JOI i z ,  lOOI l z  ,  1 r l l z ,  2KHz ,  Q t< I t z ,  6k i l z ,

and  1  6k t l z ,  r ead ing  f rom Le f t  t o  r j . gh t .  The  w ideban i l  channe l  r  s

j us t  o f f  sc reen  bu t  m ' r y  s t i l - l  be  v i s i b l e .  I , ' i g .  1  shows  a  t r ace

se t  up  as  de ta i l ec  above .  r f  cons ide re i  11  es i rab le  t he  osc i .  l .  l o -

s c o p e  a c r e e n  c o u l d "  b e  l a b e l l e d  w i t h . l r y  r u b - . l o w n  l e t t e r i r r g .

6 )  P ress  and  ho rd  i n  t he  g ra t i cu le  ( c ;na r . )  bu t t on  on  the  ana l yse r .

Two  l i nes r  OdB and  +10d8 ,  shou ld  now be  seen  i n  ad , i i t i on  t o  t he

o r i g i n a l  - 1 o c B  1 i n e .  u s i n g  t h e  o s c i l L o s c o p e  v e r t i . c a l  s h i i ' t

TEIEC]TJPMENT

L I T
T A r C

5\

P i n k  n o i s e  -

pe r  g ra t i cu le

ana l yse r  mode .

d i v i s i on  and

l i o te  t h ree  th r rd -oc tave  bands

w i d e b a r i d  c h a n n e l  t o  r i g h t  o f  d i s p l a y .

F i g . 1  .
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c o n t r o r  a n c  t h e  A n r A  6 0 0  v e r t i c a ]  r c a l i b r a l e r  c o n t r o L  t h e s e

l i n e s  s h o u l r i  b e  s e t  b e h i n d  t h e  e x i s t i n g  o s c i l l - o s c o p e  i r r a t i c u ) . e .
F i g . 2  a n d  F i g . 3  s h o l  t w o  p o s s i b i l i t i e s ;  F i e ' . 2  w i t h  2 o d B  d i s p l a y e : l

range (Z .5an/d iv is ion)  and f  ig .3  w j . th  16 , i l i  , i i sp laye l  range
( z a n / a i v i s i o n ) .

N O T B .  r f  t h e  o s c i l l o s c o D e  v e r t i c a l  s e n s i t i v i t y  i s  s e t  t o  o . 2 v i l , f i v .

and the  ARTA 600 has  been a l i s . r re , . j .  fo r  2 l /1 iv .  then swi tc l i ing  the

o s c i l r o s c o p e  t o  o . 1 r / / c l i v .  v n I l  g i v e  1 4 I  / d i v .  f o r  t h e  : r n a l . v s e r

di  spla.y.

O s c i l l o s c o p e  c a l i b r a t i o n  i s  n o w  c o r n D l - e t e

OETAY

+ 10,18

0atB

-10d8

- 1 0 d 8

t lst
XULI

T 8 l

T R I G
L E V € L

F l .g .2 .  P ink  no rse  p lus  g ra t i cu le  -  20dB  d i sp la . yed  ran€ -e
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F i g .  J . Pink  no i se  p lus  g ra t i cu le -  16CB l i sp la : . , ed  range
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l, inefttike Input connections

Line Inputs

The Line rnputs x ancl Y are unbalanced. anil have over lokohms input
impedance. 4rnm banana eockets are used on stand.ard. spacing.
connect ions shourd. be made ueing low capacity screened. cab1e, the
screen going to the earthy side of the input ( t lact terminar).

Test leade used. for x and y inputs should preferably be identical
in tyoe a^nct length ae in certain circumstanceg relat ive phase shif t
at high frequeacies may be discernible when the clieplay is in x/y
mod.€ o

Mike Input

The Mike input is balanced. via a transformer and has nominarry

500 ohms input imped.ance. 12 volt phantom powering is provided
(t2 vol ts via 470 ohms to transformer pr imary centre tap) and
certain microphonee wi l l  connect directry.  The AKG c4518 with cK2
capsule is recommended..

A cannon xLR-3-31 connector is used.,  pins3and 2 are signal input,
pin 1 is earth. Extension cableg should be twin-ecreened. microphone
cables of high quality, pins 3 and 2 carried through by the twin
coresr pin 1 by the shield. Pins 3 and 2 should NO'r be connected. to
earth (pin 1) as D.c. current wi l r  pase through the input transformer.
r f  a dynarnic microphone is to be used i t  should be connected to pins

J and.2, pin 1 should not be uged. rn this way the 12 vort  phantom
supply will not darnage the dynarnic microphone.
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INTRODUCTION

The ABACUS ELEcrRrcs ARTA 600 analyser adaptor is a compact

ingtrument that enables an osci l loscope to r l isplay the real- t ime

intensity and spectral  dietr ibut ion of sounds.

Electr ical  s ignals,  comesponding to the pressure of sound.sr maJ

be fed to the analyser ei ther direct ly from a microphone or from a
tape-record.er,  mixing console, etc.  Three inputs are prorr id.ed.,  one
high sensit iv i ty microphone input and two id.ent ical  l ine revel

inputsr x and Y, al lor ing signals between -.60aBm (??5 pvorts) and

+20dBm (7 .75  vo t tg )  to  Ue observed.

The selected input channer,  af ter sui table revel adjustment,  feede
a paral lel  anay of act ive band.-paes f i r ters.  These f i r tere divide
the audio spectrum into 30 contiguous channels centred at one-third
octave intervars fron ZJHz to 2okHz. Each f i l ter feeds a d.etector
and integrator the r t ime-constants I  of  the ]at ter d.etermining the
d. ispray balr ist ics.  Large t ime-constante give longer integrat ion
t imes and hence slower bal l ist ics which are more sui ted to the
measurements of cont inuous noise epectra. Faster bal l ist ice, are
suited to the examination of music and other progralnme material where
the spectral  content changes more rapidly.

An additional detector/integrator monitors the wideband. signal for
total signal energy. This wideband channel appears to the ri.ght hancl
sid.e of the frequency spectrum display and is attenuateit by loctB
relat ively;  see Fig.{ .  r f  requiret l  i t  may be given the same gain
(see service information),  however on ful l  spectrurn signals i t  wi l l
general ly be over ful l  scale.

The D.C. output vol tages of the 31 integrators are sarnpled in eeguence
and the result ing vol tage, after passing through a logari thmic

ampri f ier,  forms the vert ical  def lect ion waveform of the rstepped. l

histogram analyser trace. The logari thmic arnpl i f ier is ueed to produce
an egual-clecibel-per-divis ion vert icat scare with a 2oaB (+1odB to
-10d8) window.

The horizontar def lect ion signal is a synchronieed. repeat ing ramp
waveform so that the display is shown in terms of level against
freguency.
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The  ana l . ; ' se r  h i s tog ram and  ramp  wave fo rms  pass  th rough  e lec t ron i c

sw i t ches  and  then  on  to  t he  ou tpu t  socke t  s  v j , a  bu f  f  e r  amp l .  r  t ' i  e r s

a n d  c a l i b r a t i o n  c o n t r o l s .

l n  y . /Y  mode  o f  ope ra t i . on  t he  e lec t ron i c  sw i t c i i es  pass  the  X  an . i  y

p re -amp l i f i e r  ou tpu t  s i gna l s  i ns tea . j .  o f  t he  ana l yse r  wave fo rms l

i n  t bo th f  moce  the  sw i t ches  rap i r l ] - y  a l t e rna te  so  t ha t  a  comb i .ne l

ima6;e is  observed.

The ARTA 600 anayser  conta ins  a  p ink  no ise  genera tor  w i th  var i .ab le

outpu t  leveL tha t  may be  used as  a  s igna l  source  fo r  s .ys te rns  under

tes t .  P i .nk  no ise  conta ins  energy  a t  a l l .  f requenc ies  w i th  equa l

energ-y  per -oc tave  bandwic th ,  when c isp la .yed i t  g ives  a  f l ,a t  vo l tage

response.  The f requency  response o f  a  sys tem may be  C isp layer l

d i rec t l y  by  us ing  p ink  no ise  as  an  input  s igna l  and exa. .n in ing  the

spec t rum o f  the  sys tem outpu t .

For a stereo source lef t  and r ig,ht channels may be fec to x.  ani  y

l ine  inputs  and by  depress ing  bo th  X and y  input  se lec to r  bur tons

the  sum o f  le f t  and r igh t  s igna ls  ( rnono)  w i l l  be  drsp laye l .

rn  x fY  and tbo th  t  mode on ly  the  swi tched input  sensr t rv i t y  con t ro l

var ies  the  magn i tu r le  o f  the  XfY d isp lay ,  the  var iab le  cont ro l  : . s
inopera t ive .  An over loa ' i  c l ipp ing  c i rcu i t  opera tes  on  the  y , /y  d isp lay
anr l  in  h igh  leve l  s igna l  conCj . t ions  some waveform d ls to r t ion  in  the

lower  le f t  hand corner  o f  the  d isp lay  may be  observec ;  in  p rac t ice

th is  i s  o f  no  s ip ,n i f i cance.

+1 JCB

-10d8

Fj -g .4 .  l kHz tone -  ana lyser  mo ie .  Note  lOd. ts  re la t i ve  a t tenuat ion

of  rv rdebanC channe l .
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Fig . l .  X /Y  mode -  coherent  p ink  no ise  fed  to  X  an , t  Y  ] rne  i .nputs
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APPLICATION NOTES

General

The display range antt  bal l ist ics of the ARTA 600 analyser adaptor

may be  swi tched to  op t im ise  the  ins t rwnent rs  charac ter is t i ce  fo r

various applications. The instrurent fs large firnanric range al1owe

measurements on systeme of widely varying output capabi l i ty.  When

using the internaL pink noise generator as a source to exci te a

eystem under test ensure the system is not being overloaded as

inaccurate read.ings and/or d.amage to the system may result. If the

input sensit iv i ty of the system is unlorown always start  with the

pink noiee output level control  turned down and gradual ly increaee

d.r ive to the system.

Audio Signal Analysie

The spectral  distr ibut ion of energy in audio signals may be observeC

by feeding the prograrnme mater ial  to the analyser from mi.crophone or

audio l ine. Where the spectrum of the signal var ies rapidly as with

speech or  mus j .c  fas t  ba l l i s t i cs  a re  su i tab le .  I f  the  res idua l  no ise  o f

a system is being examined (to measure the hum content say) slower

bal l ist ics may be more appropriate.

The lower level cornponents of the signal may be observed in the

presence of high leveI components by increasing the sensit iv i ty of

the analyser.  I t  is qui te sat isfactory for the signals to exceed

the display ful I  scale d.eplect ion (+1Off i ) ;  the overload incl icator

wi l l  indicate when the analyser input stage is overloaCed..  As the

analyser recovera instant ly from overload occa sional overload is

permiseible and wi l I  not af fect the accuracy of read. ings signi f icant ly.

The ARTA 600 is not a peak indicat ing instrument,  even in i ts fast

mod.e the attack t ime constant is approximately 2Omsec and so on fast,

short  d.urat ion transients und.er reading wi l l  occur.  f t  shoulct  be noted.

that when high resolution filters are used. in an analyser eome rrnder-

reading of t ransients is inevi table due to the r ise-t im.e of the f i l ters

themselvesr Dn€ to the nature of mult i -band. analysers a signal peak

occuring at a freguency half way between band centreg wi.1l under-read.

by 3al in each adjacent band.



Acoust ic Measurements

Real t ime measurement of the frequency response of acoust ic systems

may be camied. out using the ARTA 600 analyser adaptor and a high

qual i ty microphone. The loudspeaker system is exci ted with pink noise

and the noise received in the l istening area is fed to the analyser

for spectral  exarninat ion.

when inject ing pink noise into a system start  with the level turned

d.own to avoid. inad.vertent ly overloading and possibly damaging the

speaker system. In a cinema where the analyser may not be in the

auditor ium check (by ear) t i re actual sound. level to ensure a real ist ic

level is being produceC without causing system overload.

Most large aud. i tor ia have a resid.uar background noise, usual ly of low

frequencyr that wir l  be vis ible on the anaryser display. This may be

due to traf f ics wrderground. trains, vent i lat ion systems etc and when

checking the response the 1eve1 of the pink noiee shoul,d be at reaet

10dB over the lever of the rumble so that misleacing read. ings do not

OCCTLP e

I t  is important to move the microphone around to see an overal l  response

pictu.re as highly direct ive Ioudspeakers, standing waveE and ref lect ions

from hard" surfaces wj.Il give quite different response curves at

di f ferent points in a room.

l ' lhen adjust ing electro-acoust ic responses by the use of tone controls,

octaver third-octave or parametr ic equari .sers there are a number of

factors to be consid.ered. Although careful  electr ical  equal isat ion

can often give considerable improvement in sound qual i ty,  constraints

due to structural  defects cannot be overcome. Reverberat i .on t imes,

standing wave patterns and loud.speaker dispersion wi l l  a l l -  be

unaffected by equal isat ion anrl  in certain cases only physical  changes

to the auditor ium (shape or surface mater ials) or loud.speakers

(typ",  posi t ion or direct ion) rr i t t  af fect the requi.red improvement.

UsualIy such pbysical  changes wi l l  be consi{erabl.y more expensive than

f i t t ing  equa l isers .

Loudspeakers shouldl  be inspecterL to ensure they are operat ing correct ly,

i f  h igh-freguency attemrators are used in the cross-over networks these

should be set to minimum attenuat ion. Unnecessary attenuat ion by the

roud.speaker or cross-over network would otherwise be offset by

unnecessany boost ing by the equal iser.  Any boost ing by an equal iser
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red.uces the overload margin of the power arnplifier which may cause

cause excessive heat ing and/or increased distort ion.

In stur l io control  rooms and other si tuat ions where stereo images

are cr i t ical ly observed. the relat ive phase of the two (or four)

charrnels is of considerable importo[cse When equal isat ion is

appl iei l  to a monitor i ts phaee response is changed as i ts electr-

acoustic freguency response is changed. and eo when equalising a

stereo eystem the amount of eoual isat ion anpl iei l  to each loud-

speaker should be very simi lar.  Dif ferences in equal isat ion appl ied,

i f  large, wi l l  cause audible image widening that may be more

apparent than the earl ier response d"i f ferences.

Tape Machine Alignment

Pink noise a.nd a real t ime analyser can be used to simply and

effect ively ver i- fy the recorcl /replay response of a tape recorder.

Once an in-house stand,ard. pink noise tape has been produced the

full autlio band replay response of a tape machine can be checked

in a fract ion of the t ime of n:nning a r tone runt replay cal ibrat ion

tape. This time saving is of consid.erable advantage when checking

the replay and record/replay character ist ics of mult i - t rack machines.

Pink noise injected. on to the head of a tape could. ensune that the

tape woult l  p lay back correct ly on other machines, considerably more

infozmation is avai lable with pink noise than with 1OOHz, lkEz and

1OkHz toneg. certain tape machines have independ.ent high freguency

slope and peaking controls.  Using pink noise and an anal.yser,

adjustment of these controls is considerably simpl i f ied.
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TECHNICAL DESCRIP{TION AND SERVICING

Unit  Disassembly

To disassemble the analyser the four screws and side-p1.ate adjacent

to the Mike rnput socket should be removed..  Top and bottom covers

may then be  s l id  ou t .  r f  necessary  the  acrewa ho ld ing  the  remain ing

side prate may be roosened but i t  is advisable not to remove both

end prates as und.ue stress may then be placec on the pr inted circui t

board .  l l i th  top  anr l  bo t tom covera  removed.  accesa is  p rov ided to  a l l

c i rcu i t ry .

User adjustable Pre-set Controls

Analyser should be , l isassembled as clescr ibed above.

t  )  P t i te  Sens i t i v i t y

l l icrophone pre-alnpl. i f ier gain may be var ied. over a 1{dB ran61e using

t h e  p r e - s e t  p o t e n t i o m e t e r  s l t u a t e d  b e t w e e n  I . C . 2  a n d  I . C . j .

us ing  a  sound.  leve l  ca l ib ra to r  i t  i s  poss ib le  to  car ib ra te  the

widebanc channel of  the analyser to indicate aB(f lat)  spl ,  (soun, l

p ressure  leve l )  fo r  the  par t i cu la r  ins t rumenta t ion  mic rophone useC.

e) WiaeUand Channel Cain

The wideband lever detector is factory set to have lodB rower gain

than the third-octave band d.etectors. r f  requi.red i t  may be set to
have the same gain using the pre-set potent iometer si tuateC between

r .c .33  and r .c .2 .  when d .epress ing  the  Gra t icure  bu t ton  and feed. ing

a sine wave signal to the anaryser (1kHz say) the pre-set control

is rotated. to raise the wideband channel step height by 1odB.
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Circui t  Descript ion

Except for f ront and rear panel hardware al l  c i rcui try for the

analyser is housed on a single pr inte, l  c ircui t  board..  Sect ion B

of  the  handbook conta ins  a  s impr i f ied .  c i rcu i t  descr ip t ion  and F ig . ' / .

shows the analyser in block diagram form. Fig.s i2 to 1) ehow the

complete circui try of the analyser.

A standard. maj.ns transformer/rect i f ier/regulator circui t  providee

the + and - 12 vol ts powering for arr  the analyser circui try.  The

mains  t rans former  may be  s t rapped fo r  111 or  2 lo  vo l t  opera t ion .

Line input si .gnals pass via the bypass switch, switchei at tenuators

( input sensit iv i ty control)  and buffer pre-arnpri f iers to the input

selector switch. The microphone input signal passes through the

input transformer, one pre-arnpri f ier,  a switched attenuator ( input

sensit iv i ty control)  ancl  a gecond pre-arnpl i f ier before reachj.ng the

input selector ewitch. The i .nput transformer has a centre-tapped

primary with 12 vol , t  phantom powering provicled. vra 41O ohms.

The se lec ted  input  channe l  feeds  1 .c .4 r  the  f i l te r  d r iver  ampl i f ie r .

This arnprifier has variable feedback to provi.d.e a 20ctB range of gain

ad jus tment  ( inpu t  sens i t i v i t y  con t ro l ) .  r . c .4  d . r i ves  the  inputs  o f

the  30  f i l te rs ,  the  w ideband channe l  rec t i f ie r  ( lever  de tec tor )  and

the  over load ind ica tor .  S igna l  leve l  fo r  fu l l  sca le  de fLec t lon  (+1OdB)

a t  the  input  o f  the  f i l te rs  i s  about  316mV,  c l ipp ing  leve l  i s  over
6  vo l ts .  The over load.  ind" ica tor ,  l .C .39r  i . s  a  fas t  a t tack  -  s low

release peak detector psing a transistor array.

The 30 bandpass f i r ters are of the rsingle-pole-pair t  type with a

nominal Q of 4.32 a.nd a mid-band, gain of about ' lod.B. Each f i l ter

feeds a Ieve1 d.etector comprising a precision half-H&v€ rect i f ier

and RC integrator.  rn the fast balr ist ics mode the attack t ime-

constants are formed. by the 10k reeietor and 2w2 capacitor.  rn the

srow ba l r ie t i cs  mode F .E.T .  sw i tches  swi tch  a  2zu  capac i to r  in
parallel with the 2v2 capacitor in each channel. The wideband channel

has no f i r ter and the rect i f ier has pre-set act justable gain.

The 31  in tegra tor  ou tpu ts  feed four  ana l ,og  mur t ip lexers ,  r .c .s35  to38.

T iming  waveforms f rom the  counter  ( r .c . {6 )  serec t  one o f  the  e igh t

inputs for each murt iplexer and r.c.4T, a one-of- four d.ecod.er,

selects each mult iplerer in sequence.
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The output pins of the murt iplexers are joi .ned and the histogram

(stepped graph) signar is fed to a logari thmic arnpl i f ier in orrter

to give a f  l inear-d.ecibe1I vert ical  , i ieplay. The non-I j .near

()"ogari thmic 1aw) ampl i f ier is a murt ipre srope funct ion generator

where r .c.40 has signal dependent gain. At increasing signal levers

further feedback resistors are switched in to recuce the gain.

2 . !  vor ts  D.c .  ou tpu t  f rom a  leve l  de tec tor  i s  se t  to  p roduce

1.0  vo l ts  ou tpu t  f rom the  rogar i thmlc  a rnp l f ie r  (a t  p in  1  o f  r .c .51)

w i th  the  se t  +1OdB ( ru r t  sca le  de f lec t ion)  p rese t  con t ro r .  2 )omvor ts

D.c. output from a leve1 d"etector is set just to prod.uce 0 vol ts

output from the logari thmic arnpl i f ier with the - ' lodB (zero scale

def lec t ion)  p rese t  con t ro l .

A l l  t im ing  waveforms are  der ived  f rom a  c lock  osc i l ) .a to r ,  r . c .45 ,

which osci l lates at approximatery 1 .6kl lz.  This waveform is fed to
the  counter ,  r . c .46 ,  wh ich  prov id .es  a l r .  the  harmon icar ly  re la ted

sQuare-waves used. for sequencing the mult iplexer anc dr iv ing the

rarnp and display mode logic circui try.

fn analyser mode the horizontal  def lect ion eignal is a ramp waveforrn

synchronised to the mult iplexer scanning rate. The rarnp generator

i t se l f r  r , c .44 t  i s  a  sw i tched opera t ionar  in tegra tor  con t ro l l_ed  by
the ramp logic.  whi lst  the counter counts from o to J0 (and the
mult iplexer sequences through the 3l  channets) the ramp output runs
up. Mren the counter reaches J1 the ramp ]ogic resets the ramp output
to zero. 0n the fol lowing count (zero again) t i re lowest frequency

channel is eelected (25H2) and the operat ional integrator output
starts to run up again. The integrator output reaches about 5 to 6
v o l t s  b e f o r e  b e i n g  r e s e t  ( p i n  1  o f  f . C . 4 4 ) .

The output histogram from the logari thmi.c ampl i f ier feeds the vert ical

ou tpu t  bu f fe r  a rnp l i f ie r  r .c . j z  v ia  the  d isp lay  mod.e  swi tch  r .c .51 .

The ramp osci l lator s imi lar ly feeds the horizontal  output buffer

arnpri f ier v ia the display mode switch r .c.50. The buffer arnplf iers

comprise of unity gain inverting and. non-inverting stag.es so that by
rotat ing the cal ibrat ion control  f rom one extreme to the other an
osci l loscope dr ive signar of el ther polar i ty is avai lable. The output
buffers feed the output sockets via the bypass switch.



D _ ' . ,

' l ' he  two  l i ne  s i gna l s  f r o rn  t he  i . npu t  p re -a . i np I i f  i " e r s  a re  i ' e : l  t o  I .  t ; . 4 , ,

whe re  they  a re  a rnpJ . i f  i e r l  an '1  a  l ) .  ( j .  o l ' f ' se l  o t '  l bou t  2 .  )  vo l t s  i  s

aCCeC.  These  s igna l s ,  w l i i c l t  a re  t ' ed  t o  t he  c l r sp Ia . , y  r r ro , : l e  sw i . t ches ,  a re

< : l a .mpec l  v i a  c l i o . l e  ne tworks  so  tha t  t he  r1 r  sp lay  n ro le  sw i t ches  a re  no t

dr iven negat ive l , .y .  ' l 'he ver t ica" l  r i i .  sp lay moLle sr . r i tch rs  a l  so led wrt i i

l . O O  v o l t s r  2 . ! 0  v o l t s  a n d  0 . O  v c i l t s  I ' o r  t i i e r  g e t r e r a t : . o r r  o i ' t h e  + 1 O d i i ,

OdB  anC -10d8  f . , ; r a t i cu le  I i nes .  I n  ana l yse r  i no r i e  I .  ( ; .  t 1  passes  the

h i s tog ra . rn  s i gna l  anc  r .  c . ' r 0  passes  the  rann  s i , , , ' 6a1  an  so  p rov i r l e  t he

s igna l , s  f o r  t he  ana l yse r  r l i sp lay  ( scan  ra te  i s  app rox i . r na te l y  2Ornsecs  )
-  s e e  F i g . B .  r t '  t l i e  g r a t i c u l e  b u t t o r r  i . s  d e p r e s s e ' i  I , , . ) . ' - ) o  s t i l L  p a s s e s

the  ra rnp  s igna ) .  bu t  I . 0 ,51  now se lec t s  t l i e  h i s tog ra rn  an i i  t he  t h ree

5pa t i cu le  vo l t ages  i n  a  sequence  con t ro l l ed  l , , y  t tm ins "  wave l ' o r rns  f ' r o rn

t h e  c o u n t e r ,  I . C . 4 6  -  s € €  F i g . ) .  I n  X f  i  m o , l e  I . 0 . 5 0  a n : l  L C . j 1  p a s s

t h e  l i n e  i n p u t  s i g n a l s  f r o r n  r . c . 4 9  -  s e e  F i g .  1 o .  I n  r b o t h  r  r n o , l e  t h e

t i m i n g  w a v e f o r m s  f r o r n  t h e  c o u n t e r  s ' " r i t c h  I . c . r 0  a n 1  I . 0 . 5 l  a l t e r n a t e i y

to  pass  the  l i ne  s i gna l s  and  ana ) . yse r  wave fo r rns  -  see  l . i r r . l i .

T h e  p i n k  n o i s e  g e n e r a t o r  c o r n p r i s e s  r  , c . j 4  a n , 1  1  . , ) ,  j , l  .  r . 0 . 1 {  i s  a  i r { : 1 t a l
pseuio-ran, lom whj-te noise gerrerator with approxirnately ' l  ookHz clock

ra te  and about  l . JHz repet i t ion  ra te .  T t ie  r ranr lomr  sq :Lare-v rave  no ise

1s  fed  to  I .C .  ! l  anr t  the  assoc ia te r l  I?0  ne twor rs  w l r i ch  has  a  Jd l l /oc tave
s l o p e  f a l r i n g  w i t h  f r e q u e n c y . ' l h e  r . e s u l t i n p  p r n i r .  n o i s e  i " s  r ' e . i  t o  t h e

outpu t  socket  v ia  an  ou tpu t  leve l  con t ro l .

ver t i ca l  ou tpu ts ,  ana i ; l ser  mo e ,

p i n k  n o r s e  b e r n g  d i s p l a y e , l

B r a r o

! r 6 . v . Hor izonta l  anC



I i ' i  g .9 . I l o r i zon ta l  and  ve r t i ca l  ou tpu t ,  ana l yse r  mo i l e  w i  i l r  ; . r a t  i cu l  e

F ig .  10 .  l l o r i zon ta l  and  ve r t i ca l  ou tpu ts  ,  X / \  mor le l  p i . nk  no rse  l npu t

nn-
GsL. '

-5s I

lli"
: t : _ . _

B t H r , ,

F ic r .1 f  .  i l o r i zon ta l -  and  ve r t i ca l  ou tpu ts ,  iSo th  rnode ,  p i r r k  r i o i . se  rnpu t
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Service Hints

Required Equipment:

1 )  DuaI Bearn Osci l loscope

2) High Impedance Digi tal  Voltmeter

Desirable Equipment:

1 )  Sinewave Osci l lator

2)  Aud io  l i l i l l i vo l tmeter

3) Digi tal  Fbequency tr{eter

rn faul t- f inding vol tages and waveforms should be checked at thei .r

source and dest inat ion.

1)  Check  supp ly  ra i l s  +  a : rd  -  12  vo l te  +5 / "

2) Check t iming waveforms from counter.  -should be O to +12 volt

serar€-waveso I .C.46 ping - S0Oltzr pin]  -  {00H2, pin6 -  20OHz,

pin5 - 10OHz, pinS - JOHz, pin2 -  2JHz, and pin{ -  1Z.JtIz

3) f f  one f i l ter band fai ls compare i ts operat ion with a working

band close in frequency. Pink noise or sine-wave tone may be

used as a signal source.
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ABACL.|S
ELECTF|ICS

10 Barley Mow Passage
Chiswick London W4 4PH
Tefephone 01-994 6477
Telex 8811418 SPACES G

A R T A  6 0 0  A U D I OS P E C T R U M  A N A L Y S E R

A D H E S I V E  L A B E L F O R  O S C I L L O S C O P E  S C R E E N

I n  o r d e r  t h a t  i n d i v i d u a l  f r e q u e n c y  b a n d s  m a y  b e  m o r e  e a s i l y

n o t e d  o n  t h e  o s c i l l o s c o p e  s c r e e n  w h e n  u s i n g  t h e  A R T A  6 0 0  A u d i o

A n a l y s e r  A d a p t o r  a n  a d h e s i v e  l a b e l  i s  p r o v i d e d .

T h i s  l a b e l  a s s u m e s  t h a t  t h e  o s c i l l o s c o p e  h a s  t e n  g r a t i c u l e

d i v i s i o n s  h o r i z o n t a l l y  o f  o n e  c e n t i m e t r e  w i d t h  -  t h i s  i s  t h e  m o s t

c o m m o n  s i z e  -  a n d  t h a t  t h e  A R T A  6 0 0  h a s  b e e n  a l i g n e d  a s  p e r  t h e

h a n d b o o k  w i t h  t h r e e  t h i r d - o c t a v e  d i v i s i o n s  f o r  e a c h  h o r i z o n t a l

g r a t i c u l e  d i v i s i o n .  T h e  c e n t r a l  b a n d  f o r  e a c h  g r a t i c u l e  d i v i s i o n

h a s  b e e n  l a b e l l e d  -  i e  e v e r v  o c t a v e .

T h e  l a b e l  s h o u l d  b e  p o s i t i o n e d  o v e r  t h e  l o w e r  p a r t  o f  t h e

o s c i l l o s c o p e  s c r e e n  s o  t h a t  t h e  t r a c e  i s  n o t  o b s c u r e d .  T h e  l a b e l

m a y  n e e d  t o  b e  t r i m m e d .
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