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I I .  F R O N T  P A N E L  D E S C R I P T I O N

.r?'r
\o,tr'f',,(-s.A

, \-,/,.1ti

1.  POWER SWITCH:  The key  to  l i fe  in  any  e lec t ron ic  dev ice ,  th is  sw i tch  a l lows power  to  f  low

f rom the  source  to  wh ich  the  l ine  cord  is  connected  in to  the  pr imary  w ind in_gs  o f  the  SP 15 's

power  t rans former ,  thereby  power ing  a l l  o f  the  v i ta l  func t ions  and l igh ts  o f  the  un i t '

2 .  powER tNDtCATOR:  When th is  ye l low LED is  l i t ,  a l lou tpu t  mut ing  c i rcu i ts  a re  fu l l y  on  and

the unit  is readY to oPerate.

3 .  S tG NAL pRE SE NT lN DICATO R:  Th  is  g reen LE D i l lu  mina tes  whenever  an  input  s igna l  g rea ter

than -20dBm is  app l ied  to  the  inputs  o f  the  un i t ,  even in  the  bypass  mode '

4 .  OVERLOAD INDICATOR:  Th is  red  LED i l luminates  whenever  the  s igna l  leve l  a t  the  input

s tage,  ou tpu t  s tage,  o r  any  o f  the  5  equa l izer  s tages  comes w i th in  4dB o f  c l ipp ing '

5 . M A S T E R L E V E L C O N T R O L : F u l l c o u n t e r c l o c k w i s e r o t a t i o n o f  t h i s c o n t r o l p r o v i d e s f u l l i n p u t

a t tenuat ion ,  fu l l  c lockwise  ro ta t ion  y ie lds  12dB o f  ga in  th rough the  un i t .  Un i ty  ga in  w i l l  be

found a t  approx imate ly  3 :00 ,  (Cent ra l  Day l igh t  T ime) '

6 .  OVERATL BypAss swlTCH:  Press ing  th is  bu t ton  to  the  " in "  pos i t ion  prov ides  a  comple te
, ,hard-w i re"  bypass  o f  the  sP 15 ,  inc lud ing  the  s igna l  g round.  In  the  ou t  pos i t ion ,  the  input  to

the  un i t  w i l l  pass  th rough a l l  o f  the  ac t ive  e lec t ron ics '

7 .  OVERALL BypASs tNDtcAToR:  Th is  red  LED wi l l  i l l umina te  whenever  the  overa l l  bypass

swi tch  is  in  the  in  Pos i t ion .

B.  BANDWIDTH CONTROL (Q) :  Fu l l  counterc lockwise  ro ta t ion  o f  th is  cont ro l  y ie lds  a

bandwid th  o f  1 /30  oc tave  in  the  respec t ive  f i l te r .  A  1 .5  oc tave  bandwid th  i s  rea l i zed  a t  fu l l

c lockwise  ro ta t ion .  (eu l l ing  th is  cont ro l to  the  ou t  pos i t ion  on  bands 1  and 5  w i l l  sw i tch  the

f i l te rs  to  the  she l f  mode. )

g .  F I tTER TEVEL coNTROL:  The center  de ten t  pos i t ion  o f  th is  cont ro l  guarantees  f la t

i " rpon i "  th rough ih "  r " rp" . t i ve  f i l te r ,  fu l l  c lockwise  ro ta t ion  y ie lds  a*12dB boos t ,  fu l l

counterclockwise rotat ion nets a -1 5dB cut '

10 .  FREQUENCy SWEEP CONTROL:  Sets  the  center  f  requency  o f  the  f i l te r  band (Turnover

f  requen i  when the  end bands are  in  the  she l f  mode) .  Ava i lab le  sweep range is  approx imate ly

four octaves.

11 .  FTLTE R BypAss swtTCH:  Each o f  the  f  i ve  f  i l te r  bypass  swi tches  d  i sab le  the  respec t ive  f  i l te r

bands prov id ing  ins tan t  compar ison  be tween f la t  response and equa l ized  response '

12 .  F I tTER BYPASS LED:  l l l umina tes  when the  f i l te r  bypass  is  "on" '
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IV .  FUNCTIONAT DESCRIPTION

The SP 1 5 Studio Parametr ic Equal izer/Notch Fi l ter incorporates al l  of  the required features of
both a parametr ic equal izer and a notch f  i l ter set.  With a bandwidth range of 1/30 octave to 1 .5
octaves on each of the f ive bands, this device wi l l  serve the needs of any conceivable
equa l iza t ion  s i tua t ion  requ i r ing  th is  inc red ib le  power .

The swi tchab le  she lv ing /peak ing  fea ture  o f  Bands 1  and 5  o f  the  SP 15 are  ex t remely  use fu l
due to  the  na ture  o f  aud io  sys tem ro l lo f fs  and the  un forg iv ing  prob lems o f  feedback  and hum.
A typ ica l  sys tem ro l lo f f  cor rec t ion  w i l l  requ i re  the  she lv ing  modes o f  the  swi tchab le  bands,
wh i le  feedback  cont ro l  and hum reduc t ion  requ i res  the  use  o f  the  peak ing  mode.  l t  shou ld  be
n o t e d t h a t B a n d s 2 a n d 4 w i l l a l s o r e a c h w e l l i n t o t h e r a n g e o f  B a n d s l  a n d 5 s o t h a t t h e s h e l v i n g
mode o f  1  and 5  may be  used,  as  we l l  as  some peak ing  or  no tch ing  in  the  same f requency  area
ach ieved by  se t t ing  the  center  f  requency  o f  bands  2  o r  4  and d ia l ing  in  the  requ i red  boos t  o r
cut.

The sense of the SP 1 5's controls is very straightforward. Rotat ing the bandwidth control  f  ul ly
counterc lockwise  de l i vers  the  min imum f i l te r  bandwid th , (1 /30  oc tave) ,  wh i le  fu l l  c lockwise
sets the f i l ter at  1.5 octaves. The f i l ter level controls are standard clockwise boost,  counter-
clockwise cut type controls.  The frequency sweep control  provides the same type of act ion, up
is  up  and down is  down.

Dur ing  the  EQ se t -up  process ,  the  ind iv idua l  band bypasses  may be  used fo r  an  ins tan t  A /B
compar ison o f  the  equa l iza t ion  e f fec ts .  Th is  fea ture  is  ind ispensab le  due to  the  complex
nature of parametr ic equal izat ion. Without this capabi l i ty,  i t  is al l  too easy for the operator to
become lost in the grey area between center frequency, bandwidth and boost/cut.  The red
LEDs associated with these bypass switches serve as a reminder that the respect ive band is on
hol iday, avai lable for recal l  at  any t ime.

One o f  the  most  bas ic  des ign  requ i rements  o f  any  equa l izer ,  whether  i t  be  a  g raph ic  o r
paramet r ic ,  i s  the  immuni ty  f rom cont ro l  in te rac t ion .  Th is  i s  accompl ished in  a l l  Rane
equal izat ion products through the use of the State Variable Fi l ter.  The Rane graphics have
bui l t  a wel l  respected reputat ion based on the fact that the bandwidth of the f i l ter sect ions is
not aff  ected by s l id er posi t ion. The S P 1 5 ut i l izes the exact sam e circui t  conf igu rat ion to ensu re
t h a t t h e " Q "  o l t h e f i l t e r s w i l l n o t b e a f f e c t e d i n a n y w a y b y t h e a m o u n t o f  b o o s t o r c u t s e l e c t e d
by the Level controls.

The equal izat ion f i l ters in Rane products perform their  f i l t rat ion tasks total ly independent ly,
and the i r  ou tpu ts  a re  s imp ly  summed v ia  the i r  leve l  con t ro ls  to  e i ther  a  boos t  bus  or  a  cu t  bus .
This is the most straightforward and easiest to understand port ion of the theoret ical  stuff .  The
most di f f icul t  to understand is the freedom f rom interact ion provided by the f i l ter with regard
to center frequency and bandwidth controls.  Most parametr ic equal izers provide separate
adjustment of f requency and Q, but the controls must be set in a certain order to maintain
accuracy. The SP 1 5 incorporates circui try which al lows these controls to be set in any fashion
and s t i l l  p rov ide  comple te  independence,  a  fea ture  wh ich  is  very  un ique.

When Bands 1 and/or 5 are operat ing in the shelving mode, rotat ing the bandwidth controlwi l l
have no effect on the f i l ters.  Bandwidth becomes an undef ined term in this mode, the
mathemat ica l  equ iva len t  be ing  d iv id ing  by  zero .  The Leve l  con t ro l  and the  f  requency  cont ro l
s t i l l  opera te  normal ly ,  a l low ing  the  user  to  se t  the  tu  rnover  f  requency  o f  the  she l f  and the  leve l
independent ly .
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VI .  OPERATI  NG I  NSTRUCTIONS

Once the  SP 15 has  been proper ly  ins ta l led  in  your  sys tem in  accordance w i th  the  sys tem

connect ion instruct ions found in the previous sect ion, i t  is then t ime to twist  some knobs.
Power up the system in the normal fashion, always turning on the power ampl i f iers last '  l t  is
good pract ice to start  at the head of the system, turningon any sound sources and mixers f i rst ,

equa l iza t ion  dev ices  nex t ,  and f ina l l y  power  ampl i f ie rs .  Fo l low ing  th is  power -up  sequence
min imizes  the  chance o f  tu rn-on  t rans ien ts  in  h igh  ga in  s tages  f  rom f ind ing the i rway a l l the  way

out to the  loudspeakers .  (Of  course th is  i s  nevera  prob lem in  a l l  Rane sys tems! )  l t  i s  averywise
idea to start  with the master level control  al l  the way counterclockwise and the 5 boost/cut
leve l  con t ro ls  on  the  SP 15 se t  to  the i r  cen ter  de ten ts .  Th is  e l im ina tes  the  poss ib i l i t y  o f  any

s u r p r i s e s t h a t c a n b e e n c o u n t e r e d b y h a v i n g l 2 d B o f  b o o s t c e n t e r e d a t a f e e d b a c k f r e q u e n c y
wi th  the  bandwid th  cont ro l  se t  to  min imum!  Wi th  e i ther  a  canned or  l i ve  source  app l ied  to  the

system, advance the master level control  on the SP 15 unt i l  normal system gain is achieved.
Once you reach the point where everything appears normal,  (minus, of  course, the dramatic
improvements avai lable through the use of this equal izer),  you are ready to make some
adjustments.

The use of a Rane (or simi lar)  real t ime analyzer makes the job of equal izat ion easier,  and we

wil l  start  out with the premise that you have one avai lable. l f  you don't  have access to one, read

this anyway so that you can appreciate how much easier your l i fe would be i f  you did.

Set  up  the  RTA and mic rophone as  ins t ruc ted  by  the  opera t ing  manua l  fo r  the  dev ice  in  use .
you wi l l  most l ikely see a gradual steady rol lof f  at  the high end and the low end of the analyzer.
l f  th is is the case, chances are good that the cause is the natural  rol lof f  of  the loudspeaker along

wi th  the  cont r ibu t ion  o f  the  acous t ics  o f  the  sur round ings .  To  cor rec t th is  ro l lo f f ,  pu l lou t the

bandwid th  cont ro l  on  Band 1  fo r  the  low end or  Band 5  fo r  the  h igh  end to  se lec t  the  she lv ing

mode. Then set the f  requency sweep control(s) for roughly.5 to 1 octave into the rol lof f  area

and gradua l ly  app ly  some boos t  v ia  the  band 's  leve l  con t ro l .  l f  the  app l ied  boos t  ra ises  the

leveiof the signal beyond the corner of the rol lof f  point,  s imply move the frequency control

further into the rol lof f  area. This procedure wi l l  not y ield a perfect ly f  lat  response in most cases.

When that is the case, the use of a1/3 or 2/3 octave graphic,  or possibly the adjacent bands of

the parametr ic may do the tr ick.  As mentioned in Sect ion V, graphics and parametr ics are

complementary, and are often used together.

When using a realt ime analyzer,  you wi l l  usual ly not ice broad peaks and dips in the response

curve. These can be removed effect ively usingthe SP 15 with i ts bandwidth controls set for

re la t i ve ly  w ide  BWs and proper  amounts  o f  boos t  o r  cu t  depend ing  on  the  d i rec t ion  o f  the

measured deviat ion. l t  is di f f icul t  to specify precisely the types of correct ion required for a

given indicat ion on the realt ime, since no two si tuat ions are the same. As inexact as i t  may

iound, experimentat ion is usual ly the best way to become famil iar with the capabi l i t ies of a

product of this sort .  Study the readout of the analyzer and CENTLY make correct ions based on

what you see on the display. l t  takes only a short  t ime to get the feel  of  i t .

Equal iz ing a system without a realt ime analyzer requires a bi t  more talent,  and i t  is hard for a

technical  wri ter to convey al l  of  the nuances of such a talent.  l t  becomes a bi t  l ike playing the
piano by ear.  l t  is not something that can be taught,  i t  just happens..  When equal iz ing. by ear,

ihe operator somehow knows what he wants to hear and makes i t  happen using whatevet

means is avai lable. The SP 15 makes i t  as easy as possible through straightforward control

layout and sol id engineering. Rane provides the piano, you provide the music.
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C A I N :  O F F  T O  + 1  2 d B

M A X I M U M  I N P U T  L E V E L :  * 2 3 d B u

I N P U T  I M P E D A N C E :  2 , 0 0 0  O h m s

MAXIMUM OUTPUT LEVEL:  *28dBu in to  600 Ohms

OUTPUT IMPEDANCE:  600 Ohms Ba lanced

F R E Q U E N C Y  R A N C E S :
B A N D  1 : 2 O H z  T O  3 0 0 H 2
B A N D  2 : 6 O H z  T O  1 , O O O H z
B A N D  3 :  1 5 0 H 2  T O  2 , 5 O O H z
B A N D  5 :  1 , 0 0 0 H 2  T O  2 0 , 0 0 0 H 2

SUBSONIC FILTER:  F IXED AT 15Hz;  -18dB/oc tave

ULTRASONIC FILTER:  F IXED AT TOkHz;  -12dB/oc tave

D | M E N S I o N S :  1 . 7 5 , , H  x  1 9 , , W  x 5 . 2 5 , ,  R A C K  D E P T H ,  A L L  S T E E L  C H A s s l s

W E I C H T :  5 l b s .  N E T

0 d B u  :  0 . 7 7 5 V r m s

VI I .  SCHEMATICS
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