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1.  -  I NTRODUCTI ON 
 

The new DP pr oduct  l i ne,  whi ch has been devel oped and manuf act ur ed by 
Musi cson,  conceal s  an i mpor t ant  t echnol ogi cal  s t ep f or war d i n sound 
r ei nf or cement .  I t s  appl i cat i ons r ange f r om l i ve concer t s  t o r ecor ded musi c  
i n open spaces or  c l osed r ooms.  
 

Musi cson' s  engi neer s have used st at e- of - t he- ar t  l ast  gener at i on sof t war e 
t ool s  i n or der  t o si mul at e acoust i c el ement s as wel l  as  t o pr oduce t he 
cor r espondi ng pr ot ot ypes.  
 

The di f f er ent  f r equency ways t hat  f or m t he DP- ser i es have been opt i mi sed,  
even bef or e pr oduci ng t he pr ot ot ypes,  t hr ough sever al  s i mul at i on pr ocesses.  
I n or der  t o devel op t he l ow-  f r equency uni t s ,  a speci al  car e has been 
t aki ng,  not  onl y  s i mul at i ng t he di f f er ences i n f r equency r esponse and 
per f or mance,  but  al so f ur t her  f act or s have been t aken car e of  f or  t he f i r st  
t i me.   
 

Maxi mum excur s i on of  t he mobi l e par t s  of  t he speaker s have been opt i mi sed 
by act i ng on t he geomet r y  of  t he encl osur es,  r esonance f r equency,  l engt h and 
wi dt h of  wave- gui di ng ever y el ement s t hat  f or m,  f or  exampl e,  a f ol ded hor n 
uni t .  
On t op of  t hi s ,  ver y  concr et e f i l t er s  have been used wi t hi n t he I SP- 1014 and 
t he I SP- 2022 dynami cs pr ocessor s i n or der  t o achi eve an opt i mal  f r equency 
r esponse and a mi ni mum l oudspeaker  excur s i on,  r esul t i ng i n a r educed 
mechani cal  f at i gue of  t hese el ement s.  
 

On t he ot her  hand,  equal l y i mpor t ant  f act or s,  such as t he sound pr essur e 
l evel ,  acoust i c  power ,  ext r eme cur r ent  and vol t age val ues at  t he speaker  
pol es,  speed and accel er at i on of  t he el ect r o acoust i c  el ement s and t he ai r  
moved wi t hi n t he encl osur es and t hr ough t he vent s,  et c.  
 

The s i mul at i on sof t war e has al so been used i n or der  t o opt i mi se hi gh and 
mi d-  f r equency band f unct i oni ng,  somet hi ng al most  unt hi nkabl e some year s 
ago.  A l i near  f r equency r esponse,  ef f ect i ve bandwi dt h,  sound pr essur e and 
al so f act or s  such as di r ect i v i t y,  hor i zont al  and ver t i cal  spr ead,  possi bl e 
f r equency over l appi ng pr oduced t hr ough hor ns and phase pl ugs,  dependi ng on 
t he di s t ance t o t he audi ence,  ar e al l  f act or s t hat  have r ecei ved car ef ul  and 
i n- dept h at t ent i on.  
 

I n an ongoi ng st ep,  al l  t hi s  i nf or mat i on has been checked and adj ust ed 
wi t h t he f i r s t  pr ot ot ypes t hr ough di f f er ent  audi o anal ys i s  sof t war e.  
 

Al l  t hi s  has r esul t ed i n t he f i nal  devel opment  of  t he DP sound syst ems,  
f or med by f our  di f f er ent  encl osur es and t wo s i gnal  pr ocessor s,  power  
cont r ol ,  t hat  ar e desi gned t o per f ect l y f i t  t oget her  f or  an opt i mum 
per f or mance,  f r equency r esponse and f unct i onal  par amet er s.  
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1. 1.  -  DP- 3 SYSTEM 
 
The f i r s t  syst em devel oped wi t h t hese f our  encl osur es i s  t he DP- 3. Thi s  i s  an 
act i ve t hr ee- way syst em,  f eat ur i ng t hr ee di f f er ent  encl osur es:  The DP- H f or  
t he r epr oduct i on of  hi gh- mi d f r equenci es and t wo equal l y  shaped encl osur es 
t o r epr oduce l ow and ver y- l ow f r equenci es:  DP- SB1 and DP- SB2.  Thi s whol e 
syst em i s cont r ol l ed t hr ough t he I SP- 1014 pr ocessor .  
 
 
 

 
 
 
 
1. 1. 1. - DP- H ENCLOSURE  
 

The DP- H encl osur e i s  an act i ve- t wo- way acoust i c  syst em t o r epr oduce 
hi gh- mi d f r equenci es,  concei ved as al  l ong- t hr ow uni t  f or  gr eat  musi cal  
i ndoor  and out door  event s.   
 

Bot h ways ar e bui l t  ont o t hei r  own hor n,  opt i mi sed t o compl et el y  cont r ol  
t hei r  di sper s i on angl es.  
 

For  t he r epr oduct i on of  t he medi um f r equenci es,  a 12”  speaker  wi t h a 3”  
( 77 mm)  movi ng coi l ,  mount ed on an enhanced magnet i c  syst em,  has been used 
i n or der  t o i ncr ease per f or mance wi t hout  i ncr easi ng har moni c  di s t or t i on.  
Al so,  t he out put  sur f ace has been r educed t o 14 cm ( 5. 5” )  t o i ncr ease i t s  
ef f i c i ency.  Thi s  has been achi eved t hr ough t he desi gn of  an i nnovat i ve phase 
pl ug,  bui l t  wi t h t hr ee concent r i c i ndependent  pi eces.  Thi s  al l ows us t o have 
a const ant  di st ance bet ween t he cone sur f ace and t he t hr oat ,  el i mi nat i ng 
phase cancel l at i ons pr oduced i n ot her  phase pl ug t ypes such as ob’ s  or  
bul l et s .  The speaker  al so f eat ur es cool i ng el ement s f or  t he movi ng coi l ,  
al l owi ng hi gher  power  l evel s  and,  at  t he same t i me,  and much l ower  power  
compr essi on t hr ough heat .  The cone has r ecei ved a speci al  coat i ng t hat  
avoi ds def or mat i on t hr ough hi gher - pr essur e l evel s,  t r ansl at ed i nt o l ower  
har moni c  di s t or t i on at  hi gh power  l evel s  and pr ot ect i ng i t  agai nst  adver se 
ext er nal  agent s  such as humi di t y.  Thr ough al l  t hi s  an ext r emel y  f l at  
f r equency r esponse up t o 1200 Hz i s  achi eved ( t oget her  wi t h t he use of  t he  
 



 4

 
 
 
 
I SP- 1014) ,  of f er i ng,  t hus,  a hi gh l evel  of  c l ar i t y and i nt el l i gi bi l i t y  
wi t hi n t he vocal  f r equency r ange.  
 

For  t he hi gh and hi gh- mi d f r equenci es,  we have used a 4”  ( 100mm)  
di aphr agm,  2” - t hr oat  compr essi on dr i ver .  Thi s  dr i ver  f r om ARP f eat ur es ver y  
speci al  char act er i s t i cs.  
 

1. - An opt i mi sed magnet i c  st r uct ur e has been used f or  maxi mum ef f i c i ency.  
I n or der  t o achi eve t hi s,  a Neodymi um magnet  has been used,  of f er i ng:  
 

   a.  -  20% mor e i nduct i on i n t he magnet i c  gap,  i ncr easi ng t he ener gy 
t r ansf er r ed t o t he coi l  and,  t hus,  t o t he movi ng syst em.  Thi s means an 
aver age per f or mance i ncr ease of  2dB t o t he 2”  dr i ver ,  t hi s  bei ng especi al l y  
s i gni f i cant  f or  f r equency hi gher  t han 100 Hz,  wher e t hi s  i ncr ease r eaches up 
t o 4dB.  A l i near  r esponse up t o 20 kHz i s  achi eved t hi s  way.  
 

   b.  -  A r educt i on i n wei ght  of  45% and 25% i n t he over al l  di amet er .  
 
 

2.  -  On t he ot her  hand,  a t i t ani um di aphr agm wi t h a speci al  conf i gur at i on 
has been used i n or der  t o r educe har moni c  di st or t i on.  The membr ane i s  f i xed 
t o a suspensi on made of  a t echni cal  pol ymer .  The use of  t hi s pol ymer  has t wo 
r easons:  f i r st ,  t he sel f - r esonance of  t hi s  mat er i al  i s  l ower  wi t hi n t he 
audi bl e f r equency r ange,  when used at  hi gh power  l evel s,  second,  t hi s  
mat er i al  i s  mor e r esi s t ant  t o def or mat i on t hr ough di aphr agm excur s i on.  I t  
has been pr oven t hat  t i t ani um suspensi ons det er i or at e t he f r equency r esponse 
and i ncr ease di st or t i on l evel s  af t er  3 t o 5 year s of  use,  wi t hi n t hi s  s i ze 
of  dr i ver s.  The mechani cal  r es i st ance of  t hese mat er i al s  i s much hi gher ,  
al most  doubl i ng t hei r  l i f e cycl e.  
 

I n or der  t o opt i mi se t he f r equency r esponse,  an exponent i al  hor n has been 
used,  al l owi ng t he syst em t o per f or m wi t hout  l osses up t o 19500 Hz.  
 

Thi s  encl osur e i ncl udes a r i ggi ng syst em t o conf i gur e cl ust er s,  whi ch 
enhance t he sound spr ead and t hr ow.  I t  i ncl udes al so a f r ont  gr i l l e,  cover ed 
wi t h a s t ur dy f i l t er i ng t echni cal  f oam t o pr ot ect  t he speaker s.  ( Onl y DP- 4)  
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 TECHNI CAL SPECI FI CATI ON FOR MI D FREQUENCI ES 
 
 - SPL (  1W/ 1m ) . . . . . . . . . . . .  108. 5 dB 
 - Max.  SPL ( Cont . ) . . . . . . . . .  133. 5 dB  ( Cal cul at ed)  
 - Cover i ng ( di sper s i on) . . . .  60 x  40º  
 - RMS Power . . . . . . . . . . . . . . . .  350 W 
 - I mpedance. . . . . . . . . . . . . . . .  8 Ohm 
 - Fr equency r esponse. . . . . . .  220- 1200 Hz ( con I SP- 1014)  
 
 
  
 TECHNI CAL SPECI FI CATI ON FOR HI GH FREQUENCI ES 
 
 - SPL (  1W/ 1m ) . . . . . . . . . . .  112 dB 
 - Max.  SPL ( Cont i nuo) . . . . .  130. 5 dB  ( Cal cul ado)  
 - Cover i ng ( di sper s i on) . . .  40º  x  20º  ( Hast a 10 KHz)  
 - RMS Power . . . . . . . . . . . . . . .  150 W 
 - I mpedance. . . . . . . . . . . . . . .  8 Ohm 
 - Fr equency r esponse. . . . . .  1200- 19500 Hz ( con I SP- 1014)  
 
            
 

 
  
RESPONSE OF MI D FREQUENCI ES,  HI GH FREQUENCI ES 
AND DP- H ENCLOSURE ( WI TH I SP- 1014)  
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1. 1. 2. -  DP- SB ENCLOSURE 
   
Thi s  encl osur e i s  t o be conf i gur ed wi t h t he DP- H t o f or m t he DP- 3 l i ve sound 
syst em.  
 
For  bass and sub bass f r equency sound r ei nf or cement ,  a f ol ded hor n encl osur e 
has been devel oped and opt i mi sed,  i n or der  t o ensur e hi gh per f or mance l evel s  
wi t h “ k i ck i ng”  basses and r eal l y  deep sub basses.  
 
Speci al  car e has been t aken i n t he desi gn and opt i mi sat i on of  t he wave-
gui di ng par t s  of  t he encl osur e,  i ncl udi ng t hr oat s,  openi ngs and l engt hs of  
each one.  The r esul t  i s  a best - possi bl e r esponse wi t h a mi ni mum speaker  
excur si on.  Thi s  way a l i near  r esponse and a bandwi dt h,  r eachi ng f r om 45 Hz 
t o 220 Hz,  have been achi eved,  per f or mi ng an SPL of  102 dB 1W/ m.  
 
  To conf i gur e a DP- 3 syst em,  t wo uni t s  ar e needed,  cal l ed DP_SB1 and DP-
SB2,  whi ch ar e equal  and use a 700 W 18”  speaker  each.  MUSI CSON engi neer s 
have al so opt i mi sed t hi s  speaker ,  i n or der  t o i mpr ove t hei r  r esponse wi t hi n 
t hi s  t ype of  encl osur e.  
 
  On one hand,  a mor e power f ul  magnet i c st r uct ur e i s used t o i mpr ove t he 
speaker ’ s dynami cs,  enhanci ng t he t r ansi ent  r esponse.  At  t he same t i me,  a 4”  
( 100mm)  movi ng coi l ,  mount ed on a Kapt on® f or mer ,  i s  used.  The t her mal l y  
ef f i c i ent  copper  i s  wound on bot h s i des of  t he f or mer ,  achi ev i ng hi gher  heat  
di ss i pat i on and st r uct ur al  s t i f f ness.  Thi s  al l ows t he power  appl i cat i on of  
700W RMS ( 3000 W peak) .  
Al so t he hei ght  of  t he coi l  has been enl ar ged,  i n or der  t o al l ow a gr eat er  
excur si on.  I n or der  t o i mpr ove t he cool i ng of  t he coi l ,  t wo cool i ng vent s  
ar e pr esent ,  di f f er ent  f r om t he convent i onal  s i ngl e cool i ng vent .  
 
I t  i nc l udes al so a f r ont  gr i l l e,  cover ed wi t h a s t ur dy f i l t er i ng t echni cal  
f oam t o pr ot ect  t he speaker s.  
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TECHNI CAL SPECI FI CATI ONS ( EACH ENCLOSURE)  
 
 - SPL (  1W/ 1m ) . . . . . . . . . . . .  102. 5 dB 
 - Max.  SPL ( Cont i nuo) . . . . . .  131 dB  ( Cal cul at ed)  
 - RMS Power . . . . . . . . . . . . . . . .  750 W 
 - I mpedance. . . . . . . . . . . . . . . .  8 Ohm 
 - Fr equency r esponse. . . . . . .  45- 220 Hz - 3dB ( wi t h I SP- 1014)  
 
  

             
  
 RESPONSE OF THE DP- SB ENCLOSURE ( WI TH I SP- 1014)  
 
 
 
 
 
 
 
 
 
 
 
 
1. 2. - DP- 4 SYSTEM 
 

Thi s  next ,  mor e sophi st i cat ed sound syst em i s  conf i gur ed t hr ough f our  
act i ve ways.  Ther ef or e,  t he encl osur e model  DP- H i s  used f or  hi gh- mi d 
f r equenci es,  as descr i bed ear l i er .  A second encl osur e,  t he DP- G,  i s  added t o 
r epr oduce bass f r equenci es and t he SUB- 218BS f or  t he sub bass r ange,  
i ncl udi ng s l i ght  modi f i cat i ons t o i t s pr edecessor  t o adapt  i t  t o t he DP 
ser i es.  The whol e conf i gur at i on i s  cont r ol l ed t hr ough t he I SP- 2022 pr ocessor  
f or  t he SUB- 218BS and t hr ough t he newl y devel oped I SP- 1014 f or  t he ot her  
t hr ee f r equency ways.   
 
 

As t he DP- H has al r eady been descr i bed i n t he pr evi ous sect i on,  we wi l l  
now pr oceed wi t h t he det ai l s  of  t he ot her  component s:  
 
 
  



 8

 
 
  
 

1. 2. 1. - DP- G ENCLOSURE 
 

The DP- G encl osur e i s concei ved t o r epr oduce t he bass f r equency r ange.  I t  
wi l l  onl y be used wi t h t he 4- way act i ve DP- 4 conf i gur at i on.  
 

Thi s  encl osur e i s  desi gned as a doubl e s i xt h or der  band- pass syst em.  Thi s  
conf i gur at i on al l ows hi gher  sound pr essur e l evel s  wi t hi n a nar r ower  band 
t han ot her  syst ems,  such as r ef l ex or  her met i c syst ems.  Thr ough a cor r ect  
appr oxi mat i on,  i t s  t wo poi nt s  of  mi ni mum excur s i on can be set  wi t hi n t he 
wor k i ng r ange,  t hus r educi ng i t s  over al l  mean excur si on by 40% at  t he same 
power  l evel .  Thi s  al l ows us t o appl y mor e power  t o t he speaker s and i ncr ease 
t he l ongevi t y  of  t he mobi l e el ement s at  t he same t i me,  keepi ng per f or mance 
and r esponse at  t he or i gi nal  l evel s .   
 

The DP- G uses t wo i dent i cal  500 W r ms 15”  l oudspeaker s,  f eat ur i ng a 4”  
( 100mm)  coi l ,  wound on a Kapt on® f or mer  f i xed ont o a doubl e spi der  and 
mount ed on a power f ul  magnet i c syst em.  Al l  t hi s  r esul t s  i n a r epr oduct i on of  
k i ck i ng basses.  
 
 
 
 
 
 
 

Thi s  encl osur e i ncl udes a r i ggi ng syst em t o conf i gur e cl ust er s,  whi ch 
enhance t he sound spr ead and t hr ow.  I t  i ncl udes al so a f r ont  gr i l l e,  cover ed 
wi t h a s t ur dy f i l t er i ng t echni cal  f oam t o pr ot ect  t he speaker s.  
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 TECHNI CAL SPECI FI CATI ONS 
 
 - SPL (  1W/ 1m ) . . . . . . . . . . . .  105 dB 
 - Max.  SPL ( Cont . ) . . . . . . . . .  137 dB 
 - RMS Power . . . . . . . . . . . . . . . .  1000 W 
 - I mpedance. . . . . . . . . . . . . . . .  4 Ohm 
 - Fr equency r esponse. . . . . . .  65- 220 Hz ( con I SP- 1014)  
 
 
 
 

          
 
 RESPONSE OF THE DP- G ( WI TH I SP- 1014)  
 
 
 
 
 
 
 
 
 
 
 

1. 2. 2. -  SUB- 218BS ENGLOSURE 
 

Thi s  encl osur e act s  as a sub bass r ei nf or cement  syst em,  used wi t h t he DP-
4 sound syst em.  I t  i s  bui l t  as a r ef l ex box,  usi ng t wo i dent i cal  18”  
speaker s.  I t s i nsi de and t he measur es and shape of  t he vent s  have been 



 10

car ef ul l y st udi ed t o opt i mi se t he f unct i oni ng of  t he l oudspeaker s.  Thr ough 
i t s new desi gn,  t he f r equency r esponse has been enhanced and t he excur s i on 
of  t he mobi l e component s has been mi ni mi sed.  Toget her  wi t h t he I SP- 2022,  i t s  
f r equency r esponse r anges f r om 28, 5 Hz t o 90 Hz ( - 3 dB) ,  r esul t i ng i n a ver y  
deep and power f ul  sub bass r esponse.  
 
 

I t  i ncl udes al so a f r ont  gr i l l e,  addi ng st i f f ness t o t he syst em and i t  i s  
cover ed wi t h s t ur dy,  hi ghl y  r es i st ant  f i l t er i ng t echni cal  f oam.  I t  al so 
i ncl udes 100mm cast er s  t o ease handl i ng.  
 
 
 

    
 
 
TECHNI CAL SPECI FI CATI ONS  
 
 - SPL (  1W/ 1m ) . . . . . . . . . . . .  102 dB 
 - Max.  SPL ( Cont . ) . . . . . . . . .  134 dB 
 - RMS Power . . . . . . . . . . . . . . . .  1200 W 
 - I mpedance. . . . . . . . . . . . . . . .  4 Ohm 
 - Fr equency r esponse. . . . . . .  28. 5- 90 Hz - 3dB ( con I SP- 2012)  
 
  
  

 
 
RESPONSE OF THE SUB- 218BS ENCLOSURE ( WI TH I SP- 2022)  
 
 
 
 
 
2. - ELECTRONI N AND AMPLI FI CATI ON 
 

Musi cson ser ves al l  t he necessar y el ect r oni cs t o cont r ol  t he conf i gur ed 
syst ems i n conveni ent  f l i ght  cases.  The use of  Musi cson’ s si gnal  pr ocessor s 
i s  absol ut el y  necessar y,  s i nce t hey cont ai n t he exact  f i l t er s  f or  an opt i mal  
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per f or mance of  each f r equency way,  cont r ol  t he power  appl i ed t o each speaker  
and t ake car e of  pr eset  phase adj ust ment s,  i n or der  t o r esul t  i n a cor r ect  
phase sum of  t he di f f er ent  bands.  
 
 

2. 1. -  DP- 3 SYSTEM 
 

The DP- 3 syst em f eat ur es t hr ee act i ve ways.  I t s  basi c conf i gur at i on i s  
f or med of :  
One DP- SB1,  one DP- SB2,  and one DP- H per  channel .  
 

To power  t he 18”  speaker s of  t he DP- SB1 and DP- SB2,  we use one channel  of  
t he Musi cson HE- 1202 pr of essi onal  power  ampl i f i er ,  f eat ur i ng 1200 W r ms per  
channel .  Bot h speaker s ar e wi r ed i n par al l el  t hr ough t he r ear  panel  of  t he 
encl osur e.   
 

To power  one 12”  speaker ,  we wi l l  use one channel  of  t he Musi cson P- 804 
pr of essi onal  ampl i f i er ,  f eat ur i ng 800 W r ms per  channel .  The 2” - dr i ver  of  
t he DP- H wi l l  be power ed t hr ough anot her  ot her  channel  of  t hi s  ampl i f i er .  
 

Thus,  f or  a mi ni mum st er eo conf i gur at i on,  we wi l l  need a f l i ght  case t hat  
i ncl udes one Musi cson HE- 1202 and one Musi cson P- 804 ampl i f i er .  Bot h ar e 
pr eset  at  t he f act or y f or  opt i mum per f or mance.  
 

The f l i ght  case has t he connect i ons f or  s i gnal  i nput  and speaker  power  
out put ,  as wel l  as  t he mai ns connect or ,  mount ed on a chassi s  on t he f r ont .  
On t he r ear ,  a second chassi s  ser ves excl us i vel y t o connect  t hi s  f l i ght  case 
t o t he ext ensi on uni t ,  f eat ur i ng t wo s i gnal  out s f or  t he bass s i gnal  and an 
addi t i onal  “ Schuko”  socket  t o suppl y power  t o t hi s  power  ext ensi on uni t .  
 

Fur t her mor e,  t he s i gnal  pr ocessor  I SP- 1014 shal l  be used t oget her  wi t h 
t he power  ampl i f i er s,  as t hey ar e speci f i cal l y  desi gned t o opt i mi se t he 
syst em’ s per f or mance.  Thi s  pr ocessor  i nc l udes an act i ve t hr ee- way f i l t er ,  
conf i gur ed wi t h 24 dB/ oct  Li nkwi t z- Ri l ey f i l t er s,  wi t h bot h hi gh pass and 
l ow pass,  opt i mi sed t o i mpr ove t he f r equency r esponse of  al l  t hr ee ways.  I t  
al so i ncl udes a f our t h act i ve hi gh pass f i l t er  t hat  ser ves t o ef f ect i vel y  
and qui ck l y  equal i se t he hi ghest  f r equenci es ( f r om 10 t o 20 kHz)  of  t he 
hi gh- f r equency way.  
 
 
 

    
 
 
 

I t  al so count s  on i ndependent  power  cont r ol  c i r cui t s f or  each way wi t h 
at t ack and r el ease t hr eshol ds adj ust ed t o each f r equency mar gi n,  avoi di ng 
t he “ pumpi ng”  ef f ect  when t he syst em i s wor k i ng at  f ul l  per f or mance.  
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The use of  t he pr ocessor  i s  al so i mpor t ant  due t o t he f act  t hat  i t  

i ncl udes del ay c i r cui t r y bet ween t he ways t hat  pr oduce an opt i mi sat i on of  
t he sum of  t hem al l  at  t hei r  cr ossover  f r equenci es,  obt ai ni ng a t ot al l y  
l i near  r esponse.  
 

The ampl i f i cat i on and cont r ol  el ect r oni cs of  t he compl et e syst em i s  bui l t  
i nt o one f l i ght  case f or  bot h channel s  ( s t er eo) .  
  
   
 
 

2. 2. -  DP- 4 SYSTEM 
 

Thi s  i s  an act i ve f our - way conf i gur at i on of  t he DP- syst em.  I t  compr i ses 
one SUB- 218BS,  2 DP- G and 2 DP- H per  channel ,  as a basi c  conf i gur at i on.  
  

To power  t he t wo 18”  speaker s of  t he SUB- 218BS we wi l l  use one channel  of  
t he Musi cson HE- 1202 pr of essi onal  power  ampl i f i er ,  f eat ur i ng 1200 W r ms per  
channel .  Bot h wi l l  be wi r ed i n par al l el  i nt er nal l y .   
 

To power  t he f our  15”  speaker s of  t he DP- G encl osur e,  t wo channel s of  one 
of  t he Musi cson P- 804 pr of essi onal  power  ampl i f i er s,  f eat ur i ng 800 W r ms per  
channel .  
 

To power  t wo 12”  speaker s and t wo 2”  dr i ver s  on t he DP- H encl osur e,  t wo 
f ur t her  channel s  of  t he Musi cson P- 804 pr of essi onal  power  ampl i f i er s  wi l l  be 
used.  
  

The f l i ght  case conf i gur at i on of  t hi s  syst em wi l l  be di f f er ent  t o t he DP-
3,  s i nce we wi l l  f i nd,  f or  s t er eo,  t he power  and cont r ol  el ect r oni cs f or  t he 
sub bass wi t h t he I SP- 2022 dynami cs pr ocessor  i n one f l i ght  case and t wo 
f ur t her  mono f l i ght  cases wi t h t he conf i gur at i on descr i bed bef or e,  t hat  i s,  
one P- 804 f or  t he ot her  t hr ee ways,  t oget her  wi t h t he I SP- 1014 pr ocessor ,  
especi al l y  set  up f or  t he DP- 4.    
 
  
 
 
 
 

    
 
 

The i mpor t ance of  t he use of  Musi cson power  ampl i f i er s  and pr ocessor s 
8act i ve f i l t er s,  power  cont r ol l er s  i nt er nal  phase adj ust ment s,  et c . )  has 
been expl ai ned i n t he pr evi ous sect i on.  
 
3. -  SYSTEM WI RI NG 
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Al l  Musi cson DP encl osur es have di f f er ent  r ear  panel s  wi t h f our -  and 
ei ght  pi n Speakon® socket s,  ser v i ng as s i gnal  i nput s  f r om t he ampl i f i er s  or  
t o l i nk  t hem t o f ur t her  encl osur es.  
 

On t he f l i ght  cases we wi l l  f i nd ei ght - pi n Speakon® connect or s t o t he 
encl osur es,  except  on t he sub bass f l i ght  case of  t he DP- 4,  wher e we s i l l  
f i nd f our - pi n Speakons.  
 

The codes used f or  t he di f f er ent  speaker  cabi net s  ar e:  
 
1.  -  SUB- 218BS.  Pi n 1+ t o t er mi nal  + of  one 18"  

                   Pi n 1-     "       "     -   
                   Pi n 2+ t o t er mi nal  + of  t he ot her  18"  
                   Pi n 2-    "         "    -  of  t he ot her  18"  
 

2.  -  DP- SB1.  Pi n 1+ t o t er mi nal  + of  t he 18" .  
                Pi n 1-  t o t er mi nal  -  of  t he 18" .  
           Fur t her  pi ns connect ed i n par al l el  wi t h t he second 8- pi n       
Speakon® 
 

3.  -  DP- SB2.  Pi n 1+ t o t er mi nal  + of  t he 18" .  
                Pi n 1-  t o t er mi nal  -  of  t he 18" .  
            Fur t her  pi ns connect ed i n par al l el  wi t h t he second 4- pi n 
Speakon® 
 

4.  -  DP- G.   Pi n 1+ t o t er mi nal  + of  t he 15" .  
               Pi n 1-  t o t er mi nal  -  of  t he 15" .  
               Fur t her  pi ns connect ed i n par al l el  wi t h t he second 4- pi n 
Speakon® 
 

5.  -  DP- H.  Pi n 1+ t o t er mi nal  + of  t he 12" .  
              Pi n 1-  t o t er mi nal  -  of  t he 12" .  
              Pi n 2+ t o t er mi nal  + of  t he 2"  dr i ver .  
              Pi n 2-  t o t er mi nal  -  of  t he 2"  dr i ver .  
 
 

I t  i s  ver y  i mpor t ant  t o know t hat  t he speaker  cabi net s have t wo Speakon® 
connect or s,  one used as t he si gnal  i nput  and t he ot her  one ser ves as a 
par al l el  connect i on t o f ur t her  encl osur es of  t he DP- syst em.  Cabl es must  
al ways be connect ed as shown on t he r ear  panel s.  
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4. - DP SYSTEM SPARE PARTS 
 

Bef or e we st ar t  di smant l i ng any acoust i c  par t  of  a syst em,  we shoul d 
check f i r s t ,  wher e t he f ai l ur e may have or i gi nat ed and l ocat ed i t  exact l y .  
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We f i r s t  have t o make sur e t hat  t he pr obl em i s  not  due t o any el ement  
“ pr ev i ous”  t o t he el ect r oni cs r acked i n t he f l i ght  cases ( such as 
equal i ser s,  mi x i ng consol es,  ef f ect s,  et c . ) .  I f  t he pr obl em per s i st s ,  we 
shoul d check f or  t he cor r ect  f unct i oni ng of  t he el ect r oni cs of  t he DP-
syst em:  make sur e t hat  t he pr ocessor s ar e “ ON”  and no “ MUTE”  but t on i s  
pushed.  Al so make sur e t hat  t he power  ampl i f i er s ar e “ ON”  and t hat  t hey ar e 
r ecei vi ng si gnal  f r om t he pr ocessor s.  Done t hi s ,  check t he cabl es f or  t i ght  
and cor r ect  i nser t i on and good condi t i on.  I f  Speakon® connect or s ar e 
“ l ocked- i n”  cor r ect l y ,  t hey al ways make good cont act .  Even so,  you mi ght  
want  t o t r y  anot her  cabl e t o ensur e cor r ect  f unct i oni ng of  t hese component s.  
 

Once al l  t hese st eps have been under t aken and t he pr obl em per s i s t s i n any 
el ement  of  t he DP- 3 or  DP- 4,  you may want  t o pr oceed t ake apar t  t he af f ect ed 
encl osur e,  ext r act i ng t he damaged speaker .  
 

I f  we ar e wor k i ng on an 18”  speaker  of  t he SUB- 218BS,  you must  unscr ew 
t he f r ont  gr i l l e wi t h a Phi l l i ps-  ( cr oss- )  scr ewdr i ver  bef or e unscr ewi ng t he 
speaker  wi t h an Al l en- t ool .  Now you may t ake out  t he speaker .  
 

I f  we ar e wor ki ng on an 18”  speaker  of  a DP- SB1 or  DP- SB2,  we wi l l  f i r st  
unscr ew t he upper  ( or  l ower ,  dependi ng on t he model )  panel  t o gai n access t o 
t he 18”  speaker .  You may now unscr ew t he 8 scr ews of  t he speaker  wi t h an 
Al l en- t ool  and t ake out  t he speaker .  
 

I n case t hat  a 2”  dr i ver  of  t he DP- H i s  t he br oken el ement ,  f i r st  t ake 
apar t  t he upper  and l ower  r i ggi ng accessor i es on t he si des of  t he encl osur e,  
us i ng an Al l en- scr ewdr i ver ,  t he scr ews goi ng t hr ough t he wood on bot h s i des.  
Once unscr ewed t he accessor i es,  you can t ake out  t he gr i l l e t hr ough s l i ght  
bendi ng,  s i nce i t  has no f ur t her  f i x i ng devi ces.  Once t he gr i l l e i s  r emoved,  
you may see t he dr i ver  and t he 12”  speaker .  The dr i ver  i s  r emoved by 
unscr ewi ng t he hor n wi t h a Phi l l i ps  scr ewdr i ver ,  t ak i ng out  t he hor n- dr i ver  
assembl y.  Then you’ r e r eady f or  r epl ac i ng t he membr ane.  
 

I f  we need t o wor k on t he 12”  speaker ,  f i r st  r emove t he wooden back 
panel .  Use a Phi l l i ps  scr ewdr i ver  f or  t hi s pur pose.  Pl ease r emove t he panel  
wi t h car e,  s i nce t he connect or  panel  i s  al so f i xed t o i t  and you mi ght  
damage t he wi r i ng t o t he dr i ver  and t he 12”  speaker .  Now you r emove t he 
Phi l l i ps  scr ews f i x i ng t he speaker  t o t he wooden base.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The spar e par t s f or  t hese l oudspeaker s have t he f ol l owi ng r ef er ences:  
 

1.  Spar e f or  18”  speaker :  Spar e f or  L- 18800/ 8 ohm f or  DP- 3 or  DP- 4 
2.  Spar e f or  15”  speaker :  Spar e f or  L- 15500/ 8 ohm 
3.  Spar e f or  12”  speaker :  Spar e f or  M- 12300/ G/ 8 ohm f or  DP- H 
4.  Spar e f or  2”  compr essi on dr i ver :  Spar e f or  HT- 210/ N/ 8 ohm.  
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5. -  CONECTI ONS AND SETUP 
 

Si ne t he Musi cson DP syst em i s  “ r eady- t o- sound”  l i ve equi pment ,  we 
pr ovi de al l  el ement s necessar y t o ampl i f y,  cont r ol  and wi r e t he syst em t he 
ef f i c i ent  and f ast  way.  
 

The mat er i al  del i ver ed depends on t he syst em conf i gur at i on chosen by t he 
user :  
  
 

5. 1. -  DP- 3 SYSTEM 
  

The basi c syst em t hat  can be conf i gur ed f r om t he DP- SB1,  DP- SB2 and DP- H 
encl osur es i s  as f ol l ows:  
 
 

          
  
 
  

The mat er i al  del i ver ed by Musi cson cont ai ns:  
 
 -  1 Fl i ght  case wi t h 1 Musi cson P- 804 power  ampl i f i er  
                      1 Musi cson HE- 1202 power  ampl i f i er  
                      2 I SP- 1014 dynami cs pr ocessor s 
     Ever yt hi ng conveni ent l y  wi r ed 
 
 
 
 

Thi s  f l i ght  case has a r ear  panel  wi t h XLR socket s  f or  t he s i gnal  i nput  
and connect i on t o f ur t her ,  equal  r acks f or  gr eat er  conf i gur at i ons.  Power  
cor d f or  220 VAC /  50- 60Hz mai ns i s i nc l uded.  I t  al so i nc l udes a 
suppl ement al  power  socket  and t wo 8- pi n Speakon® connect or s  f or  t he speaker  
encl osur es.  
    
 -  Cabl es:  2 cabl es of  15m wi t h Speakon de 8 pi ns 
           2 cabl es of  1. 5m wi t h Speakon de 8 pi ns  
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           2 cabl es of  1. 5m wi t h Speakon de 4 pi ns 
  
 
-  Speaker  encl osur es:  2 DP- SB1 
                      2 DP- SB2 
                  2 DP- H 
 
-  Wi r i ng:  The t wo 15m cabl es wi t h 8- pi n Speakons di r ect l y connect  t he r ack 
wi t h t he 2 DP- SB1 encl osur es.  The t wo 1, 5m cabl es wi t h 8- pi n Speakons ar e 
used t o connect  t he out put  of  bot h DP- SB1 t o bot h DP- SB2.  Fi nal l y,  t he t wo 
1, 5m cabl es wi t h 4- pi n Speakons ar e used t o connect  t he out put  of  bot h DP-
SB2 t o t he i nput s  of  bot h DP- H.  
  

ATTENTI ON:  I n or der  f or  t he speaker s t o r ecei ve t hei r  s i gnal ,  Speakon® 
connect or s  must  be l ocked,  t ur ni ng t hem c l ockwi se unt i l  t he l ocki ng devi ce 
snaps i n.   
 

Auxi l i ar y el ement s,  such as ef f ect s,  equal i ser s,  mi x i ng consol es,  et c.  
ar e not  del i ver ed wi t h t hi s l i ve equi pment .  
  

To expand t he syst em t o doubl e i t s power ,  Musi cson wi l l  del i ver  a f l i ght  
case cont ai ni ng sol el y  a Musi cson HE- 1202 power  ampl i f i er ,  whi ch wi l l  be 
connect ed t o t he s i gnal  out put s  of  t he mai n r ack,  i ncl udi ng t he I SP- 1014 
s i gnal  pr ocessor s.  
 
 
 
 

 
 
 
 
 
 

The mod.  DP- H encl osur es wi l l  be connect ed i n par al l el  on bot h channel s,  
wher eas t he power  ampl i f i cat i on r ack wi l l  power  t he bass syst ems DP- SB1 and 
Dp- SB2 f r om bot h channel s,  as shown on t he f ol l owi ng di agr am:  
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5. 2. -  DP- 4 SYSTEM 
 

The basi c syst em t hat  can be conf i gur ed,  us i ng t he encl osur e model s  SUB-
218BS,  DP- G and DP- H i s  as f ol l ows:  
 
 

           
 
 

The mat er i al  del i ver ed by Musi cson cont ai ns:  
 
-  2 Racks,  A y  B each one cont ai ni ng 1 Musi cson P- 804power  ampl i f i er  
                                     1 I SP- 1014 dynami cs pr ocessor  
     Al l  t hi s  conveni ent l y  wi r ed.  
 
 
 

These f l i ght  cases have a r ear  panel  wi t h XLR socket s  f or  t he s i gnal  
i nput  and connect i on t o f ur t her ,  equal  r acks f or  gr eat er  conf i gur at i ons.  
Power  cor d f or  220 VAC /  50- 60Hz mai ns i s  i nc l uded.  I t  al so i nc l udes a 
suppl ement al  power  socket  and t wo 8- pi n Speakon® connect or s  f or  t he speaker  
encl osur es.  
 
 -  1 Rack C wi t h 1 Musi cson HE- 1202 power  ampl i f i er .  
                 1 I SP- 2022 dynami cs pr ocessor .  
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 -  Cabl es:  4 cabl es of  15m wi t h Speakon of  8 pi ns 
           2 cabl es of  15m wi t h Speakon of  4 pi ns 
           4 cabl es of  1. 5m wi t h Speakon of  4 pi ns  
  
 -  Speaker  encl osur es:  2 SUB- 218BS 
                       4 DP- G 
                       4 DP- H 
 
-  Wi r i ng:  The t wo 15m cabl es wi t h 4- pi n Speakons ar e connect ed di r ect l y  f r om 
t he r ack t o bot h SUB- 218BS.  
               

Two 1, 5m cabl es wi t h 8- pi n Speakons ar e t o connect  di r ect l y  Rack A t o 
bot h DP- G.  Fi nal l y ,  t he 1, 5m cabl es wi t h 4- pi n Speakons ar e t o be used t o 
connect  t he out put s  of  bot h DP- G wi t h bot h DP- H.  The same pr ocedur e appl i es 
t o Rack B and t he ot her  DP- Gs and DP- Hs.  
 

Auxi l i ar y equi pment ,  such as ef f ect s,  equal i ser s,  mi x i ng consol es,  et c.  
i s  not  del i ver ed wi t h t he l i ve equi pment .  
 

I n or der  f or  t he DP- 4 SYSTEM t o wor k cor r ect l y ,  pl ease make sur e t hat  you 
l i nk  t he si gnal  comi ng f r om t he mi xi ng consol e ( or  f r om a possi bl e ef f ect  
r ack)  t o t he sub bass r ack and f r om t her e t o bot h bass- mi d- hi gh channel ,  as 
shown on t he f ol l owi ng di agr am:  
 

 
 
 

ATTENTI ON:  I n or der  f or  t he speaker s t o r ecei ve t hei r  s i gnal ,  Speakon® 
connect or s  must  be l ocked,  t ur ni ng t hem c l ockwi se unt i l  t he l ocki ng devi ce 
snaps i n.  
 
 
  
 
 
6. -  CONTROL ELECTRONI CS 
 

Si ne t he Musi cson DP syst em i s  “ r eady- t o- sound”  l i ve equi pment ,  we 
pr ovi de al l  el ement s necessar y t o ampl i f y  ( power  ampl i f i er s) ,  cont r ol  
( dynami cs pr ocessor s)  and wi r e t he syst em t he ef f i c i ent  and f ast  way.  
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The use of  t hese pr ocessor s:  I SP- 2022 and I SP- 1014 mandat or y,  not  onl y  
f or  t he cor r ect  f unct i oni ng of  t he acoust i c  syst ems,  but  al so t he 
mani pul at i on,  subst i t ut i on t hr ough ot her  pr ocessor s or  act i ve f i l t er s by t he 
user  wi l l  change t hese par amet er s,  causi ng an i mmedi at e voi d on t he 
guar ant ee gr ant ed by t he manuf act ur er  on t hese syst ems.  
 

The mai n char act er i s t i cs of  t he pr ocessor s ar e t he f ol l owi ng:  
 
 
 

6. 1. -  I SP- 2022 
 

   
 
Thi s  pr ocessor  i s  onl y  used when acqui r i ng a DP- 4 conf i gur at i on.  
 
I t s conf i gur at i on and char act er i st i cs  t ur n t hi s  pr ocessor  i nt o a vi t al  
el ement  i n obt ai ni ng maxi mum per f or mance of  t he sub bass encl osur es of  t he 
DP- 4 syst em,  t hat  i s ,  t he SUB- 218BS.  
 
  I t  comes i nst al l ed and wi r ed i n a f l i ght  case,  t oget her  wi t h t he Musi cson 
HE- 1202 power  ampl i f i er .  
 
  I t s  mai n f eat ur es ar e:  
 
Two- way act i ve f i l t er  wi t h adj ust abl e cr ossover  f r equency.  
24 dB /  Oct  Li nkwi t z- Ri l ey f i l t er s.  
Hi gh pass and l ow pass f i l t er s f or  t he sub bass way.  
Hi gh pass f i l t er  f or  t he mi d- hi gh way.  
Var i abl e gai n f or  t he l ow pass out put  
Adj ust abl e del ay bet ween ways.  
Phase i nver si on f or  t he l ow pass.  
Al l - pass or  hi gh- pass sel ect or  f or  t he mi d- hi gh out put .  
Act i ve power  cont r ol  c i r cui t r y pr eset  by t he manuf act ur er  f or  t he SUB- 218BS.  
 
 
-  DESCRI PTI ON OF THE FUNCTI ONS.  
 
  

1.  -  LOW I NVERSI ON:  When t hi s  swi t ch i s  on posi t i on “ NO” ,  t he mi d- hi gh 
and l ow f r equency f i l t er s  ar e i n phase.  
At  t he “ YES”  posi t i on,  t hese t wo out put s  ar e i n opposi t e phase ( 180º ) .  
 
 

ATTENTI ON!  The phase ment i oned i s r ef er r ed t o t he el ect r i cal  phase,  NOT 
t he acoust i cal  phase.  I t  i s  possi bl e t hat ,  i n or der  t o keep t he ( acoust i c)  
phase  
 
 
 

of  t he sub bass way out put  i n- phase,  t he el ect r i cal  phase needs t o be 
i nver t ed f or  some set - ups.  
 
 

2.  -  LOW- HI  FREQUENCY:  Thi s  t hr ee- posi t i on sel ect or  al l ows sel ect i ng t he 
cr ossover  f r equency of  bot h out put s,  t he val ues bei ng 90,  120 or  200 Hz.  The 
swi t chi ng af f ect s  s i mul t aneousl y  bot h ways.   
For  t he DP- 4 syst em t he val ue t o be sel ect ed i s  90 Hz.  
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3.  -  HI  OUT MODE:  Thi s  sel ect or  swi t ch al l ows conf i gur i ng t he mi d- hi gh 
way out put  f i l t er  of  t he I SP- 2022.  
On t he “ HI ”  posi t i on,  i t  wi l l  wor k as a hi gh- pass f i l t er ,  at  t he cr ossover  
f r equency sel ect ed bef or e ( LOW- HI GH FREQUENCY swi t ch) .  For  t he DP- 4,  havi ng 
sel ect ed 90 i ndi cat es t hat  t he cr ossover  f r equency bet ween t he sub bass and 
bass i s  90 Hz.  
At  t he posi t i on “ ALL” ,  t he hi gh pass f i l t er  i s swi t ched of f ,  t ur ni ng t he 
mi d- hi gh i nt o an al l - pass out put ,  t hat  i s ,  i t  del i ver s a l i near  r esponse 
bet ween 20 Hz and 20 kHz.  
Thi s  posi t i on may be used when t he mi d- hi gh and bass encl osur es of  t he DP- 4 
syst em ar e f l own,  l ower i ng t he r esponse f r equency of  t he bass way down t o 60 
Hz.  
 

4.  -  LOW SHI FT:  Fi ne phase adj ust ment  bet ween bot h pr ocessor  out put s.  I t  
af f ect s  t he sub bass way excl us i vel y.  Thi s f eat ur e i s  especi al l y  usef ul  when 
t he sub bass way has t o be del ayed wi t h r espect  t o t he r est  of  t he syst em.  
Changi ng t he adj ust ment  of  t hi s cont r ol ,  you may f i ne- adj ust  t he phase of  
t he sub bass unt i l  t he sum wi t h t he bass i s  per f ect .  
¡ ATTENTI ON!  I t  i s  not  a mat t er  of  f i ne- adj ust i ng t he phase by ear ,  but  
t hr ough t he ai d of  speci f i c  measur i ng equi pment .  Fai l ur e t o do so may 
gener at e a phase cancel l at i on at  t he cr ossover  f r equency of  t he af f ect ed 
f r equency ways.  
 
 

5.  -  LOW GAI N:  Gai n adj ust ment  f or  t he sub bass f i l t er .  Adj ust abl e t o 
val ues bet ween –12 and +6 dB.  
 

¡ I MPORTANT!  The set t i ngs del i ver ed by t he manuf act ur er  assur e t he per f ect  
f unct i oni ng of  he syst em.  I nadequat e mani pul at i on of  t he pr ocessor ’ s  
par amet er s  may r esul t  i n a l oss of  sound qual i t y  and per f or mance of  your  
l i ve syst em.  
 

6.  -  LED I NDI CATORS:  
 

6.  -  CLI P:  Thi s  Li ght  Emi t t i ng Di ode l i ght s  up when t he i nput  s i gnal  of  
t he pr ocessor  i s  t oo hi gh,  pr oduci ng hi gh di st or t i on l evel s  at  t he out put .  
 

ATTENTI ON!  I t  i s  i mpor t ant  t hat  t hi s  LED never  l i ght s  up,  si nce we ar e 
bei ng s i gnal l ed t hat  t he pr ocessor  out put  i s  cut t i ng of f  t he s i gnal  cr est .  
Under  t hese condi t i ons,  t he power  cont r ol  c i r cui t r y  wi l l  not  f unct i on 
cor r ect l y,  r esul t i ng i n a consi der abl e l oss of  qual i t y  and damage t o t he 
l oudspeaker s.  
 
  

7.  -  ALARM:  Thi s  LED must  be ON when t ur ni ng on t he syst em and OFF at  t he 
moment  t he pr ocessor  r ecei ves a s i gnal .  I f ,  by any means,  t he LED does not  
t ur n of f  when r ecei v i ng a s i gnal ,  you shoul d check f or  a pr obl em at  t he 
SENSE i nput  ( out put  r et ur n f r om t he power  ampl i f i er  out put  t o t he 
pr ocessor ) .  Thi s  woul d mean t hat  t he power  cont r ol  c i r cui t r y  i s not  
f unct i oni ng pr oper l y,  wi t h t he consequence of  possi bl e damage t o t he 
l oudspeaker s.  
 
 
 
 

8.  -  LI MI T:  Under  i deal  wor k i ng condi t i ons t hi s  LED shoul d s t ay of f  or ,  
i n ext r eme cases,  l i ght  up occasi onal l y .  I f  t hi s l ast  condi t i on happens,  we 
ar e bei ng t ol d t hat  we ar e r eachi ng t he l i mi t  val ues and t hat  t he 
pr ocessor ’ s  l i mi t er  ci r cui t s  ar e s t ar t i ng t o act ,  pr ot ect i ng t he speaker s 
f r om sur ges.  
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9.  -  ON:  Thi s  LED i ndi cat es t hat  t he pr ocessor  i s  i n wor ki ng condi t i on.  
 

10.  -  POWER:  Mai ns swi t ch of  t he pr ocessor .  
 

On t he r ear  of  t he pr ocessor  you wi l l  f i nd t he socket s f or  t he s i gnal s  
and power  cont r ol  connect or s,  as wel l  as t he mai ns power  suppl y  socket  f or  
t hi s  uni t .  
          
 

  
 
 
 
 
 

11.  -  LEFT I NPUT:  Si gnal  i nput  f or  t he l ef t  channel .  Thi s  r equi r es an 
XLR- t ype connect or .  
Thi s  socket  i s  connect ed di r ect l y  t o t he l ef t  channel  i nput  socket  on t he 
r ear  r ack panel .  
 

12 -  RI GHT I NPUT:  Si gnal  i nput  f or  t he r i ght  channel .  Thi s  r equi r es an 
XLR- t ype connect or .  
Thi s  socket  i s  connect ed di r ect l y t o t he r i ght  channel  i nput  socket  on t he 
r ear  r ack panel           
 

13- 14.  - LOW OUTPUTS ( LI NKED) :  Si gnal  out put  f or  t he bass way.  Thi s  i s  a 
monaur al  out put ,  r esul t i ng f r om t he sum of  bot h s i gnal s  of  t he sub bass ways 
of  bot h channel s.  
 

I MPORTANT!  I f  t he connect i on of  ei t her  channel  shoul d f ai l  or  not  be i n 
per f ect  wor k i ng condi t i on,  t he out put  l evel  of  t he sub bass woul d decr ease 
by 3 dB.  
 

15.  - LOW SENSE I NPUT:  SENSE i nput  f or  t he sub bass way.  Thi s  l i ne comes 
di r ect l y  f r om t he mal e XLR connect or  of  t he power  ampl i f i er  out put .  
I nf or mat i on about  t he power  i s  const ant l y  sent  her e f r om t he ampl i f i er  t o 
t he pr ocessor .  
 

ATTENTI ON!  I f  t hi s  SENSE l i ne i s  di sconnect ed or  damaged,  t he power  
cont r ol  c i r cui t s  wi l l  not  wor k,  r esul t i ng i n damaged sub bass l oudspeaker s.  
I n such case,  t he guar ant ee wi l l  not  cover  t he r epai r  of  t he speaker s.  
 
 

16.  - HI GH OUTPUT LEFT:  Thi s  i s  t he hi gh- pass f i l t er  s i gnal  out put  of  t he 
l ef t  channel .  Thi s out put  i s  t o be connect ed di r ect l y  t o t he r ack’ s  r ear  
panel  connect or  named " OUTPUTS -  LEFT CHANNEL" .  
 
 

17 - HI GH OUTPUT RI GHT:  Thi s  i s  t he hi gh- pass f i l t er  s i gnal  out put  of  t he 
r i ght  channel .  Thi s out put  i s t o be connect ed di r ect l y  t o t he r ack’ s  r ear  
panel  connect or  named " OUTPUTS -  RI GHT CHANNEL" .  
 

18.  - FLOAT- GROUND:  Chassi s  gr ound swi t ch.  I n t he FLOAT posi t i on t he 
chassi s  i s  el ect r i cal l y  i nsul at ed f r om t he c i r cui t ’ s gr ound ( mass) .  I n t he 
GROUND posi t i on bot h gr ounds ar e connect ed.  
Changi ng t he swi t ch’ s  posi t i on can el i mi nat e buzzi ng sound gener at ed by 
gr ound f eedback.  
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19.  - FUSE 0. 5A:  t hi s i s  t he 0, 5 A f use f or  t he power  suppl y.  To r epl ace 
i t ,  t ur n t he f use hol der  count er  c l ockwi se wi t h a f l at  scr ewdr i ver .  
 

I MPORTANT!  I n case of  a bl own f use,  r epl ace i t  wi t h anot her  one of  t he 
same val ue I f  t he f ai l ur e per s i s t s af t er  r epl ac i ng t he f use,  pl ease cont act  
your  t echni cal  ser v i ce i n or der  t o avoi d f ur t her  damage t o t hi s uni t .  
 

20.  - MAI NS:  Mai ns cabl e.  The pr ocessor  i nst al l ed i n t hi s  r ack wi l l  be 
hooked once t he r ack i s  power ed.  
 

ATTENTI ON!  I f  you need t o open or  ser vi ce a r ack f or  any r eason,  pl ease 
make sur e t hat  al l  s i gnal  cabl es,  SENSE r et ur ns and power  ampl i f i er  out put s  
ar e wor ki ng pr oper l y.  Any pr obl em her e can cause a def ect i ve f unct i oni ng of  
t he syst em and even l ead t o br oken speaker s.  Al ways use t he cabl i ng 
del i ver ed by Musi cson and t r y  t o mai nt ai n t he col our  codi ng used by us.  
 
 
 
 
 

6. 2. -  I SP- 1014 
 

Ther e ar e t wo di f f er ent  conf i gur at i ons f or  t hi s  dynami cs pr ocessor ,  each 
one mat ched t o ei t her  DP- syst em conf i gur at i on.  
 

Thi s  uni t  cont r ol s  t he wor k i ng or der  and power  ampl i f i er s of  t he bass,  
mi d and hi gh f r equency ways of  t he DP- 4 and t he t hr ee act i ve ways of  t he DP-
3.  
 
 
 

       
 
  
 
 
 
 
 
 
I t s mai n f eat ur es ar e:  
 

1.  ( Manuf act ur er - )  Conf i gur abl e act i ve t hr ee or  f our - way f i l t er .  
2.  Thr ee band- pass f i l t er s  and one hi gh- pass f i l t er .  
3.  24 dB/ oct  Li nkwi t z- Ri l ey f i l t er s.  
4.  Adj ust abl e gai n on al l  f r equency ways.  
5.  ( Manuf act ur er - )  adj ust abl e del ay bet ween f r equency ways.  
6.  Mut e swi t ch f or  ever y f r equency way.  
7.  ( Manuf act ur er - )  adj ust ed power  cont r ol  c i r cui t s f or  ever y f r equency 

way.  
8.  Li mi t er  l evel  i ndi cat or s on ever y channel .  

 
  DESCRI PTI ON OF FUNCTI ONS.  
 
 

1.  -  LEVEL:  Thi s  cont r ol  adj ust s  t he out put  gai n f or  t he l ow f r equency 
way.  Adj ust abl e t o val ues bet ween –12 and +6 dB.  
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I MPORTANT!  The manuf act ur er  t o obt ai n a l i near  r esponse on t he whol e 
syst em,  as shown on t he r esponse cur ves,  i nc l udi ng t he subwoof er  r esponse,  
adj ust s  al l  gai n l evel s.  
 

2.  -  MUTE:  Thi s but t on mut es t he l ow f r equenci es way.  When pushed,  t he 
l ow f r equenci es ar e compl et el y  el i mi nat ed and t he LED next  t o t he but t on 
l i ght s up.  
 

3.  -  LI MI TER ( - 20,  - 10,  - 5, 0dB) :  Thi s LED bar  i ndi cat es t he l i mi t i ng 
l evel  of  t he bass channel .  A nor mal  wor k i ng mar gi n shoul d make t he –5 dB LED 
l i ght  up or ,  i n ext r eme cases,  l i ght  up t he r ed 0 dB LED occasi onal l y .  When 
we have r eached t hi s l evel ,  t he l i mi t er  ci r cui t s  ar e s t ar t i ng t o wor k i n 
or der  t o pr ot ect  t he speaker s f r om power  sur ges.  
 

4.  -  LEVEL:  Thi s  cont r ol  adj ust s  t he out put  gai n f or  t he mi d f r equency 
way.  Adj ust abl e t o val ues bet ween –12 and +6 dB.  
 

I MPORTANT!  The manuf act ur er  t o obt ai n a l i near  r esponse on t he whol e 
syst em,  as shown on t he r esponse cur ves,  i nc l udi ng t he subwoof er  r esponse,  
adj ust s  al l  gai n l evel s.  
 

5.  -  MUTE:  Thi s but t on mut es t he mi d f r equenci es way.  When pushed,  t he 
mi d way i s  compl et el y el i mi nat ed and t he LED next  t o i t  l i ght s  up.  
 
 

6.  -  LI MI TER ( - 20,  - 10,  - 5, 0dB) :  Thi s LED bar  i ndi cat es t he l i mi t i ng 
l evel  of  t he mi d f r equency channel .  A nor mal  wor k i ng mar gi n shoul d make t he 
( –5) dB LED l i ght  up or ,  i n ext r eme cases,  l i ght  up t he r ed 0 dB LED 
occasi onal l y.  When we have r eached t hi s  l evel ,  t he l i mi t er  ci r cui t s  ar e 
s t ar t i ng t o wor k i n or der  t o pr ot ect  t he speaker s f r om power  sur ges.  
 

7.  -  LEVEL:  Thi s cont r ol  adj ust s  t he out put  gai n f or  t he hi gh f r equency 
way.  Adj ust abl e t o val ues bet ween –12 and +6 dB.  
 

I MPORTANT!  The manuf act ur er  t o obt ai n a l i near  r esponse on t he whol e 
syst em,  as shown on t he r esponse cur ves,  i nc l udi ng t he subwoof er  r esponse,  
adj ust s  al l  gai n l evel s.  
 

8.  -  MUTE:  Thi s  but t on mut es t he hi gh f r equenci es way.  When pushed,  t he 
hi gh f r equency way i s compl et el y  el i mi nat ed and t he LED next  t o i t  l i ght s  
up.  
 

9.  -  LI MI TER ( - 20,  - 10,  - 5, 0dB) :  Thi s LED bar  i ndi cat es t he l i mi t i ng 
l evel  of  t he hi gh f r equenci es channel .  A nor mal  wor k i ng mar gi n shoul d make 
t he –5 dB LED l i ght  up or ,  i n ext r eme cases,  l i ght  up t he r ed 0 dB LED 
occasi onal l y.  When we have r eached t hi s  l evel ,  t he l i mi t er  ci r cui t s  ar e 
s t ar t i ng t o wor k i n or der  t o pr ot ect  t he speaker s f r om power  sur ges.  
 
 

10.  -  HI - EQ:  Thi s cont r ol  al l ows adj ust i ng t he r esponse of  t he 
compr essi on dr i ver  wi t hi n t he hi ghest  f r equenci es.  I t  can be adj ust ed 
bet ween 10 kHz and 20 kHz.  
 

11.  -  ON:  Thi s  LED i ndi cat es t hat  t he pr ocessor  i s  t ur ned ON.  
 

12.  -  POWER:  Mai ns swi t ch of  t he pr ocessor .  
 

ATTENTI ON!  I ns i de t hese si gnal  pr ocessor s you can f i nd a ser i es of  
adj ust abl e component s.  I t  i s  of  v i t al  i mpor t ance not  t o change t he or i gi nal  
set t i ngs,  s i nce a modi f i cat i on of  wor k i ng t hr eshol ds or  of f set  val ues of  t he 
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OpAmps coul d ser i ousl y  damage your  equi pment .  I n case of  unaut hor i sed 
mani pul at i on,  t he manuf act ur er s  guar ant ee wi l l  be voi d.  
 

On t he r ear  panel  of  t hi s  uni t  you can f i nd s i gnal  and SENSE r et ur n 
socket s,  as wel l  as  t he mai ns power  suppl y el ement s.  
 
 

 
 
 
      

 
 
13.  -  I NPUT:  Si gnal  i nput  of  t he I SP- 1014 pr ocessor .  XLR f emal e socket .  

 
Thi s  socket  i s  connect ed di r ect l y  t o t he channel  i nput  socket  on t he r ear  
r ack panel .  
 

14.  - LOW SENSE I NPUT:  SENSE i nput  f or  t he bass way.  Thi s  l i ne comes 
di r ect l y  f r om t he mal e XLR connect or  of  t he power  ampl i f i er  out put .  I nst ant  
i nf or mat i on about  t he power  i s  const ant l y  sent  her e f r om t he ampl i f i er  t o 
t he pr ocessor .  
 

ATTENTI ON!  I f  t hi s  SENSE l i ne i s  di sconnect ed or  damaged,  t he power  
cont r ol  c i r cui t s  wi l l  not  wor k,  r esul t i ng i n damaged sub bass l oudspeaker s.  
I n such case,  t he guar ant ee wi l l  not  cover  t he r epai r  of  t he speaker s.  
 
 

15.  -  LOW OUT:  Bass out put  s i gnal .  Thi s socket  i s  connect ed t o t he s i gnal  
i nput  socket  of  t he bass power  ampl i f i er  t hr ough a f emal e aer i al  XLR 
connect or .  
 

16.  -  MI D SENSE I NPUT:  SENSE i nput  f or  t he mi d f r equenci es way.  Thi s  l i ne 
comes di r ect l y f r om t he mal e XLR connect or  of  t he power  ampl i f i er  out put .  
I nf or mat i on about  t he power  i s  const ant l y  sent  her e f r om t he ampl i f i er  t o 
t he pr ocessor .  
 

ATTENTI ON!  I f  t hi s  SENSE l i ne i s  di sconnect ed or  damaged,  t he power  
cont r ol  c i r cui t s  wi l l  not  wor k,  r esul t i ng i n damaged sub bass l oudspeaker s.  
I n such case,  t he guar ant ee wi l l  not  cover  t he r epai r  of  t he speaker s.  
 

17.  -  MI DOUT:  Mi d f r equenci es out put  s i gnal .  Thi s  socket  i s  connect ed t o 
t he s i gnal  i nput  socket  of  t he mi d f r equenci es power  ampl i f i er  t hr ough a 
f emal e aer i al  XLR connect or .  
 
 
 

18.  -  HI GH SENSE I NPUT:  SENSE i nput  f or  t he hi gh f r equenci es way.  Thi s  
l i ne comes di r ect l y f r om t he mal e XLR connect or  of  t he power  ampl i f i er  
out put .  I nf or mat i on about  t he power  i s const ant l y sent  her e f r om t he 
ampl i f i er  t o t he pr ocessor .  
 

ATTENTI ON!  I f  t hi s  SENSE l i ne i s  di sconnect ed or  damaged,  t he power  
cont r ol  c i r cui t s  wi l l  not  wor k,  r esul t i ng i n damaged sub bass l oudspeaker s.  
I n such case,  t he guar ant ee wi l l  not  cover  t he r epai r  of  t he speaker s.  
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19.  -  HI GH OUT:  Bass out put  s i gnal .  Thi s socket  i s  connect ed t o t he 
s i gnal  i nput  socket  of  t he hi gh f r equenci es power  ampl i f i er  t hr ough a f emal e 
aer i al  XLR connect or .  
 

20.  - FLOAT- GROUND:  Chassi s  gr ound swi t ch.  I n t he FLOAT posi t i on t he 
chassi s  i s  el ect r i cal l y  i nsul at ed f r om t he c i r cui t ’ s gr ound ( mass) .  I n t he 
GROUND posi t i on bot h gr ounds ar e connect ed.  
Changi ng t he swi t ch’ s  posi t i on can el i mi nat e buzzi ng sound gener at ed by 
gr ound f eedback.  
 

19.  - FUSE 0. 5A:  t hi s i s  t he 0, 5 A f use f or  t he power  suppl y.  To r epl ace 
i t ,  t ur n t he f use hol der  count er  c l ockwi se wi t h a f l at  scr ewdr i ver .  
 

I MPORTANT!  I n case of  a bl own f use,  r epl ace i t  wi t h anot her  one of  t he 
same val ue I f  t he f ai l ur e per s i s t s af t er  r epl ac i ng t he f use,  pl ease cont act  
your  t echni cal  ser v i ce i n or der  t o avoi d f ur t her  damage t o t hi s uni t .  
 

22.  - MAI NS:  Mai ns cabl e.  The pr ocessor  i nst al l ed i n t hi s  r ack wi l l  be 
hooked once t he r ack i s  power ed.  
 

ATTENTI ON!  I f  you need t o open or  ser vi ce a r ack f or  any r eason,  pl ease 
make sur e t hat  al l  s i gnal  cabl es,  SENSE r et ur ns and power  ampl i f i er  out put s  
ar e wor ki ng pr oper l y.  Any pr obl em her e can cause a def ect i ve f unct i oni ng of  
t he syst em and even l ead t o br oken speaker s.  Al ways use t he cabl i ng 
del i ver ed by Musi cson and t r y  t o mai nt ai n t he col our  codi ng used by us.  
 
 
7. -  GRAPHS 
 
 
  1. -  DP- 3 GRAPHS 
 
 

 
 
DP- 3 ( DP- SB1,  DP- SB2,  DP- H)  SYSTEM RESPONSE 
 
 
 
 
 
 
 
 
  2. -  DP- 4 GRAPHS 
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DP- 4 ( SUB- 218BS,  DP- G,  DP- H)  SYSTEM RESPONSE 
 
 
 
  3. -  HARMONI C DI STORTI ON GRAPHS 
 

 
 
2ND AND 3RD HARMONI C’ S RESPONSE OF THE MI D- HI GH FREQUENCY WAY ( DP- H)  
 
 
 
 
  4. -  HI GH- EQ WORKI NG GRAPHS 
 

 
 
HI GH FREQUENCY RESPONSE WI TH HI - EQ ( +/ -  3DB)  FUNCTI ON ACTI VE 
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7. 2 POLAR GRAPHS 
 
  
 
  1. -  HORI ZONTALS 
 

 
 
100Hz                 200Hz                  400Hz 
 
 

 
 
 
800Hz                 1KHz                   2KHz 
  
 

 
 
4KHz                  8KHz                   16KHz 
 
 
 
 
 
  VERTI CALS 
 
 
 

 
 
100Hz                 200Hz                 400Hz 
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800Hz                 1KHz                   2KHz 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
4KHz                   8KHz                  16KHz   
 
 
 
 
 
 
 
  20, 30 DEGREES HORI ZONTAL RESPONSE 
 

 
 
 
 
 
 
 
  10 DEGREES VERTI CAL RESPONSE 
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8. -  SETUP AND RI GGI NG ELEMENTS RECOMMENDATI ONS.  
 
  
 
 

Musi cson has desi gned and devel oped t he acoust i c  syst ems DP- 3 and DP- 4,  
so t hat  i t s  r esponse coul d be as l i near  as possi bl e under  anechoi c  
condi t i ons,  t hat  i s ,  wi t hout  ext er nal  def l ex i ons.  The user  of  t hese syst ems 
shoul d know about  t he i mpor t ance of  t he i nf l uence of  t he sur r oundi ngs wher e 
t hey ar e i nst al l ed on t he f i nal  sound char act er i s t i cs.   
 
 
 
 
  8. 1. -  DP- 3 SYSTEM 
 

The DP- 3 syst em has been devel oped t o wor k wi t h t he DP- H encl osur es 
mount ed above t he DP- SB1 y  DP- SB2 encl osur es.  Mount ed i n such a way,  t he 
del ay bet ween bot h encl osur es sums up t o del i ver  a compl et el y l i near  
r esponse.  
 
Remember  t hat  hi gh f r equenci es ar e much mor e di r ect i onal  t han l ow 
f r equenci es.  I f  t he sour ce of  hi gh f r equenci es i s  i nst al l ed bel ow or  at  t he 
audi ence l evel ,  t hi s  f r equency band wi l l  be absor bed.  Audi ence si t uat ed i n 
t he r ear  r ows wi l l  not  be r eached by t he hi gh f r equenci es.  As a gener al  
r ul e,  t he whol e audi ence shoul d have a di r ect  v i ew of  t he sound sour ces,  
t hus,  t hey shoul d be i nst al l ed about  1m above t hei r  heads.  
 
Thi s  condi t i on can be accompl i shed by set t i ng up t hr ee encl osur es of  t he DP-
3 syst em,  as i ndi cat ed i n t hi s manual .  
 
I f  you own at  l east  2 basi c  conf i gur at i ons per  channel ,  mat ch t he si des of  
t he cabi net s  i n or der  t o avoi d phase cancel l at i ons i n t he mi d- hi gh 
f r equenci es and t o i ncr ease t he sound spr ead.  
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I f  you wi sh t o have a mor e di r ect i onal  sound wi t h l ess di sper s i on,  mount  t he 
syst em as i ndi cat ed bel ow.  
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8. 2. -  DP- 4 SYSTEM 

 
The DP- 4 syst em has been devel oped t o obt ai n maxi mum per f or mance by 

f l y i ng t he syst em.  Ther ef or e we have bui l t  a r i ggi ng ( or  el evat i on)  syst em 
i nt o t he DP- G and DP- H encl osur es.  
 

The sub bass way of  t he DP- 4 wor ks up t o 90 Hz.  The wavel engt h of  t hese 
s i gnal s  i s  ver y  l ar ge,  so t hat  t he SUB- 218BS has t o be set  up c l osel y  and,  
i f  possi bl e at  t he cent r e of  t he st age,  i n or der  t o avoi d phase 
cancel l at i ons bet ween t hem.  
 
 
 
 

I n or der  t o f l y  t he DP- H and DP- G encl osur es,  Musi cson f ur ni shes t he 
car go r est r ai nt  t r acks and st uds wi t h cabl es.  Ther e ar e t wo l engt hs 
avai l abl e:  175mm and 280mm.  The shor t er  one i s  usual l y used t o j oi n t he r ear  
par t s  of  t he cabi net s and t wo l onger  ones ar e used t o f i x t he f r ont  par t .  
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The s i ze of  t he f i x i ng syst ems enabl es t he r ear  par t  of  t he cabi net s  t o 
s t ay pr act i cal l y  t oget her :  
 

                     
 
 
 
 
 
 
 
  
 

Musi cson has devel oped al l  t he har dwar e necessar y t o f l y  t he DP- H and DP-
G encl osur es.  
 

We st ar t  wi t h t he cl ust er - f or mi ng el ement ,  r ef er ence . . . . . . . . . ,  as  shown 
bel ow:  
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The angl e bet ween t he encl osur es can be var i ed t hr ough val ues f r om 0 t o 
15 degr ees,  by changi ng t he posi t i on of  t he pi ns and t he st uds,  as shown on 
t he f i gur e bel ow:  
 
 

     
       0 DEGREES                            15 DEGREES 
          
 
 

The cabl es and f l y i ng accessor i es at  t he f r ont  of  t he encl osur es DP- H and 
DP- G al l ow t he user  t o var y t he angl e i n st eps of  3 degr ees.  
 

Bel ow you can see a ser i es of  f i gur es t hat  show i n det ai l  t he r el at i on 
bet ween t hese el ement s and t he encl osur e’ s posi t i ons.  
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The angl e bet ween t he upper  encl osur es may al so be changed by changi ng 
t he posi t i on of  t he f l y i ng cabl es,  as sown on t he f i gur es bel ow:  
 
 
 

    
 
 
 
 
 
 
 



 36

 

 
 
 
 

Fol l ow t hese i nst r uct i ons i n or der  t o achi eve an i mpr oved hor i zont al  and 
ver t i cal  di sper s i on i n your  i nst al l s.  
 
 
 
 
 
 
 
 
9. -  PRACTI CAL SETUPS WI TH THE DP- 4 
 
 

At  t hi s  poi nt  we show you some dr awi ngs you can use dur i ng your  set - ups 
i n or der  t o achi eve an opt i mal  di s t r i but i on when f l y i ng your  DP- 4.  
 

Remember  t hat  t he Dp- 4 syst em has been desi gned t o be f l own,  of f er i ng i t s  
hi ghest  sound qual i t y,  di sper si on and absence of  cancel l at i ons.  
 

Wi t h smal l er  conf i gur at i ons,  pr esent i ng a smal l er  amount  of  encl osur es,  
di f f er ent  set - ups ar e shown.  One of  t hem of f er s  gr eat er  di sper si on;  t he 
ot her  one of f er s  a l onger  t hr ow.  
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1. -  Mor e di sper s i on.  
 
 

 
 
 
 
 
 
 
2. -  Longer  t hr ow 
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I n case you use a l ar ger  number  of  sub bass encl osur es wi t h t he same 
el ect r oni cs:  
 
 
 
 
 
 

 
 
 
 
 
 
  Or :  
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  Mor e power f ul  syst ems f or  bi g event s:  
 
 
 
 
 

 
 
 
 
 Or :  
 
 
 

 
 
 
 
 
  Al so f or  bi gger  event s:  
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 Or  al so:  
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10. -  GUARRANTEE EXTENSI ON:  
 
 

Al l  Musi cson pr oduct s ar e guar ant eed agai nst  f aul t y el ement s or  def ect i ve 
cr af t smanshi p.  I f  any component s  gener at e mal f unct i oni ng of  t he syst em 
dur i ng t he per i od speci f i ed i n t hi s  manual ,  t hese wi l l  be exchanged or  
r epai r ed wi t hout  cost  of  cr af t smanshi p ( subj ect  t o appr oval  of  t he t echni cal  
depar t ment  of  Musi cson) .  The per i od dur i ng whi ch t he syst ems ar e cover ed by 
t hi s  guar ant ee i s  12 mont hs f r om t he dat e of  pur chase by t he user .  
Musi cson al ways cover s t hi s guar ant ee wi t hi n i t s own pr emi ses ( C.  /  Dr .  Mor a 
Sanz s/ n,  Mi s l at a,  Val enci a,  Spai n) ,  or  by an aut hor i sed t echni cal  ser vi ce.  
Al l  t r anspor t at i on cost s  t hat  ar i se f r om t hi s  guar ant ee ar e at  t he expense 
of  t he c l i ent .  
 
 

THI S GUARRANTEE DOES NOT COVER:  
A.  -  Ext er nal  damage,  due t o t he handl i ng and t r anspor t  of  t he encl osur es 

and f l i ght  cases.  
B.  -  Def ect i ve f unct i oni ng due t o mi suse or  abuse of  t he syst ems or  any 

use di f f er ent  t o t hose speci f i ed i n t hi s  manual .  
 

C.  -  Repai r  done by unaut hor i sed per sonnel  or  any ot her  per son not  
per t ai ni ng t o Musi cson or  i t s  aut hor i sed t echni cal  ser v i ces.  
 
 
 
 


