
AIN BRAI 
Model 700 

ALLI SON REASEARCH INC. IS PLEASED TO INTRODUCE A SLI GHTLY 
REVOLUTI ONARY LI TTLE CHUNK OF PROFESSIONAL AUDIO EQUIP MENT- THE 
GAIN BRAI N. GAIN BRAIN I S A LIMITER . NOT JUST ANOTHER LIMIT ER, 
BUT A RATHER EXTRAORDI NARY LIMI TER. GAIN BRAIN IS A TIDY LI TTLE 
PACKAGE CONTAI NI NG A UNIQUE COMBINATION OF PEAK AND RMS LIMI TERS 
PLUS ULTRA-F AST, ACCURATE AND RELIABLE LIGHT EMITTI NG DI ODE READ­
OUT. 

IT IS HIGHLY USEFUL I N APPLICAT ION REQUIRI NG A DFGREE OF 
APPARENT LEVEL CONTROL UNOBTAINABLE BY CONVENTI ONAL PEAK LIMIT­
ERS OR COMPRESSORS . I N USE, GAIN BRAIN IS DIST I NGUI SHED BY IT S 
PREDICTABILIT Y AND BY I TS FREEDOM FROM RESTRICTED PU~PI NG EF­
FECT NORMALLY ASSOCIATED WITH LIMITERS . GAIN BRAIN' S EMPLOYMENT 
IS PARTI CULARY EFFECTIVE ON COMPLEX SIGNAL SOURCES WHICH ARE 
!10RMALLY DIFFI CULT TO LIMIT PROPERLY, SUCH AS DRUMS, HORNS,REE DS, 
P IANO, ELECTRONI C MUS IC AND CERTAI N VOCAL SOUNDS. 



GAIN·BRAIN"' limiting or 
conventional Peak limiting? 

A COMPARISON OF OUTPUT LEVELS 
FOR DIFFERENT PROGRAM MATERIALS 

If you use a conventional limiter . .. this is what you get. 
Sure the peaks are level, but what about the sound? If you 
really want the horns 7db under the flutes or the bass 
1 Odb louder than the drums, go ahead and use your 
limiter; it doesn't recognize the apparent loudness of the 
program. It's activated only by the peak value of the input 
waveform and you know how little that resembles the 
actual audible power content. 

GAIN·BRAIN"' kn ows whal you wan t to hear. It 's 

acti vated by both the peak and the RMS co nten t of the 

input wavefor m. T he result is a really accura te con t ro l of 

the out put level, for all the instru ments, p lus an absolute 

contro l of peaks. Depend ing upon yo ur needs, the GA IN 

BRAI N may be adjusted to act onl y as a peak l im iter, or 

only as an RMS lim iter or anyw here in betwee n . 

Light emitt ing diodes sequent ial ly ind icate t he gain reduc 

tion and the mode of l im it ing. 
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READ ALL ABOUT IT ... 

TECHNICAL DESCRIPTION 

Fundamentally, GAIN BRAIN performs th ree 
disti nctly s eparte limiting funct i ons whi ch 
are; 

1. Ul tra - fast a t t ack and re l ea s e t ime 
for i naudi bl e tra nsient s 

2. ~ode r a te attac k and variable r el ease 
time for au dible transi ents and for 
the pe ak component of su s ta i ned 
waveform 

3. RMS activated attack and vari abl e 
release time for the aooar en t l eve l 
co nte nt of th e i nput wavef orm 

The relative l i mi tin g thre s hold s may be 
adju s te d bv t he use of a fr ont pane l cont r ol 
(FUNCTION), as follow s ; 

1. When rotate d to "PEAK" position (CCW) 
a ll thres hol ds fa ll at th e sa me point 
and GAIN BRAIN function s sole l y as a 
hi qh per f ormance peak l imi te r. 

2. When rotated fully cl ockwi se t o "RMS" 
nos itio n the neak act iv ated thre s holds 
move uo bv 6dB, whi l e the R~S act i -
vated threshold moves down by 6dB. 
Since this result s in a s epa ra tion of 
12dB ~etween t he RMS and peak thr es -
hol ds, t he devi ce perf orms essentia ll y 
as an RMS limiter . 

3. I n mid oosition the RMS and pea k 
thr eshol ds are seoarat ed bv 6dB. At 
this setti ng tra ns ient s an d comple x 
s iqnal s (wher e t he oeak t o RMS wave -
form ratio exceeds 6dB) wi ll ac t i va te 
one or both of the peak l i mite r 
sections . Less comple x wavef orms will 
acti vate the RMS section 

RMS SECTION 

I t ~ust be noted t ha t th e ac t i on of t he 
RMS section of GAIN BRAIN is not t he same as 
that of a s low att ac k l i miter or comor esso r . 
In such devi ces t he ul t imate t hr es hold is 
s t i ll de t e rmi ned by th e neak value of th e 
wavef or m. In th e RMS sectio n of GAI N BRAIN, 
the t hr eshold is de t er mi ned bv the e ff ec ti ve 
oower conten t of the wave for m ( r eqardl ess of 
peak wavef or m excur s i ons) . This seemino l y 
i nsignificant diffe r en ce in pa r ame t er s be -
comes one of majo r nro ~orti ons since wha t 
the ear hears and what th e VU mete r i nd ic a tes 
are R~S valu es. Sin ce the neak to RMS rat i os 
of mus i c and s oeech wavefo rms varv dr asticallv 
and are quite unor edi c t abl e , one ca nnot expect 
t he anoar ent le ve l out nut of a co nve nt io na l 
oeak l imi ter to rema i n co ns tant fr om i ns tru -
ment t o instru men t . ConvP.rslv , a l imit er which 
' \ \t ri c t l v R~S act ivat ed cannot cont ro l 
waveform oeaks. 

Limite r s are employe d pr imar i ly fo r t wo 
purooses; 

1. To pr ov i de electrica l contro l of peak 
excurs i ons i n or der t o prevent ove r -
load di s tort i on, overmod ula t i on , ove r -
cutti ng of discs, etc . 

2. To i ncrease or to contro l apparent 
l eve 1 

It i s obvi ous that ne i t he r a peak li miter 
nor an RMS lim i t e r wi ll do both jobs s a ti s -
factoril y , hence, GAIN BRAI N. 

METER I NG 

I n orde r to adequat e l y moni tor the com -
ple x f unc t i ons of a dev i ce s uch as GAIN BRAIN, 
somet hing more soph ist ic at ed than the mecha n -
! cal VU or ga i n re duc tion meter must be used . 
Such a meter is s i mnl v too s l ow t o acc uratel y 
i ndic ate the compl ex parameter chan ges i n -
valve d. Additio na l l v , the ohysical size vs 
rea dabi li tv r a t io is not co nduc ive t o ef f ect i ve 
co nso l e moun ti ng app li ca t i ons. 

The gain reductio n meter us ed i n GAIN 
BRAIN i s a 7 se gment seq uential l i ght emi t -
t ing di ode (LED) a rra y. I t i ndi ca tes gain 
re duction , inc r emen ta ll y, from 2dB to 24dB. 
Respo nse t i me i s co ns i der abl y fa s ter t han 
t ha t of t he human ey e, thereb y allow i ng 
acc ur ate re ading of s hort dura t ion, fast re -
le ase ti me lim i ti nq . Than ks t o solid st ate 
tech nol ogy it i s wear ou t and burn out proof. 

Two ad dit i ona l ind i ca t or s appear on GAIN 
BRAI N' S front panel. One i nd ic ate s that li mit -
i ng i s beinq caused by the oeak s ections . The 
o t her in di cates that li mi t ing is bein g caused 
by the R~S sectio n. They to o are s olid state 
LED devices. 

PHYSICAL DESCRIPTI ON 

The basic GAIN BRAI N 700 modu l e is 
supp l ie d i n card f orm wi t h l " by 7" epo xy 
fr ont na ne l compl e te wit h a l l meterin g , con­
trols and knobs. It is te rmin ated wi th a 
s tan dard 10 pin PC con necto r . The model 700 
card is desi gned to mount in ei th er of two 
All iso n Res ear ch meta l cas es . Case mode l 
CMOOl mounts one 700 module and pro vi des a 
s t anda rd intP. rfa ce wit h recordin g consoles 
( 11

, " x 7" x 7" rleep ). Case model R"II60 rac k 
mounts uo t o 16 GAIN BRAI N (o r KEPEX) 
module~. 

The RMI 60 r equ i r es onlv 7" of rack s pace 
and co ntai ns in t eg ra l oower supp l y providing 
al l necessarv opera tinq oower . 

GAIN SPAIN front oanels are bl ack in 
color. All mP.tal cas es a r e sky blu e. 



Gai n Reduc t i on Ranqe 

Noi se Level ( 20Hz to 20kHz) 

Dis to r t ion 

Atta ck Ti me - Peak Se ct i on 

Attack Time - RMS Sectio n 

Rel ease Time - Peak Section 

(fo r tra osi ent s of less t han 
50 mi cro seco nds dur at i on) 

~f or othe r peak si gn a l s) 

Release Time - RMS Sectio n 

Limiting Ra t i o - Pe ak Secti on 

Limiti ng Ra ti o - RMS Sec t i on 

Limi tin g Thresholds 

Separa tion Between Thres ho l ds 

Fr equ ency Response 

Out put Leve l 

Multi pl e Limiter Coupling 

Front Panel Controls (5) 

Power Requ i r ements 

Gain Reduction Meter 

Accuracy 

Speed 

Pe ak Limi ting Indicator 

RMS Limiting Indicato r 

GAl h BRAIN 700 ~odu le 

SPECIFICATIONS 

JO dB 

At least 83dB below thr e s hol d of pea k l i mit ing 

Total harmonic disto r t i on is l ess t han . 3% from 40Hz to ISkHz 

Less than I.SdB ove r shoo t one mi crosecond after app l ic a tion 
of 50kHz tone bur st exce edin g th e thr e sho l d of l i mit i ng by 15dB 

7 msec. to 40 msec. for 90% o f ultim a t e gain r educt i on . 
Dependent on wave f or m comolexitv, amount of limitin g and 
position of FUNCTION contro l 

Less than one microsecond 

Variable by RELEASE control 50 ,nsec. to 5 seconds 

Variab l e 250 msec . to 5 seco nds 

Approx . 50 to 

Approx. 40 to 

With FUNCTION contro l in PEAK position (CCW) a l l t hr es hold s are 
at -2~d8m with INPUT LE~EL contro l f u l l y clockwise (va riable 
to +10dBm (CCW) 

Rot a tin g FUNCTION cont rol f r om PEAK t o RMS positi on r a ises pea k 
thresholds 6dB, while l oweri ng RMS t hreshol d 6dB. Thi s al lows a 
separat i on of t hr es hold s which is co nt i nuous l y va ria ble f rom 
OdB (PEAK pos ition ) to 12dB (RMS position) 

!ldB - 25Hz to SOkHz 

Up to +18dBm into 150 ohms or hig her (+24dBm may be obtained by 
us i ng a 150 ohm to 600 ohm out put tra nsf or mer) 

Conne Llion provided for tandem l i miting functions 

INPUT LEVEL, OIJTPUT LEVt L, RELEASE TIME, FUNCTION ( PEAK/ RMS), 
IN/ OUT SWITCH 

Regu l ated 24VDC to 28VOC negative gro und @ 70rna 

7 increment sequ e ntial l ight emittin g diode array indi cates 
gain r eductinn from 2dB to 24dB 

! ldB (2dB t n 12dB gain r~ductionl 
•2dB ( 18dB to 7.4dB gain reductio n ) 

\' irtual Iv i '.ls:.a'.ltaneous Per n'its a cc urate readin q of short 
term fast release limiting 

Li11ht emittinn cfinrle 1n d ica•e ~ wh en oeak limit i ng i s taking 
p l ace 

li'lnt e"11ttir q diod" indi c ate,; w'1er> R~S limiting is taking 
place 

PHYSICAL SIZE 

Card for m w1:h h111h 1mp3ct pldStj c panel. contro l s and 
m!>••r1n ~ . , . •lde, 1· ~igh, 6 ~" deep 

allison resear c h inc 
nashville, tennessee 
(615] 385-1760 


