
 
RMS Compressor           27NOV2014RAG 
 
 
When asked to develop a ‘New’ Broadcast limiter, the consideration is what could be our  
Competitive Edge?  
 
A line of attack could be using a relatively new light emitting technology, with the venerable LDR 
The LED-LDR, Light Emitting Diode, Light-Determined Resistor 
This combination would be well suited to Solid-State… Op-Amp Control 
 
Either through ignorance, or because I was in a hurry, I build one! 
 
 
Background: 
 
The key element to any Broadcast Limiter is to ‘Compress the Dynamic Range’ before doing more 
aggressive ‘limiting’, such as clipping 
 
Early Broadcast limiters used Barretters, specially designed electric lamps 
As the level/power increased the lamp would light, increasing resistance…  
Keeping the level somewhat constant 
Works great, but slow! 
 
Variable MU Vacuum tubes have also been used as level Compressors 
The Control curve is non-linear, and requires feedback stabilization 
Also as the level increases the distortion increases, so the acceptable dynamic range is poor 
 
The LDR, Light-Determined Resistor, was extensively used 
First driven by an incandescent lamp, excellent dynamic range, low distortion 
However the control curve is very non-linear 
Other circuits use Neon lamps, better control curve, but more complicated circuitry 
Not well suited for solid state control 
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First step, define the problem
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Home Brew LED-LDR , the first “Bean”       NOV1974RAG 
            (25NOV2014RAG) 
 
 
Not knowing that packaged units exited, I made the first one 
 
A small brass tube with a  
Red Light Emitting Diode at one end 
Photo Resistor at the other end 
Potted with epoxy filled with Carbon Black for Opacity 
 

 
 
 
Amazingly it worked!!! 
 
The first page of the Circuit Doodles still has some Epoxy Residue!!! 
 
The rest of the stuff is from early Experiments using the “Bean” in various circuits 
And Graphs of the performance… Must have made sense in 1974, a Jumble now 
 
The Concept of using the “Bean” in a shunt circuit came a little later 
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Black Potting Epoxy from the first Gain Control Module, The "Bean"
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Notice, the initial circuits
were Feedback Controlled
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Richard Gray
Typewritten Text
"RMS" Feed Forward ("Open Loop") Gain Control
 
After plotting the LED-LDR response was determined to be nearly linear
Allowing for a  much improved Feed-Forward Control
   
Early use of  Shunt Gain Contol
    
Notice the use of two LED-LDR's 
One for Audio Control, the Other for metering (Gain Reduction)
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Fortunately, commercial LED-LDR "Beans" existed
And they had a center-tapped LDR element, ideal for the application!!! 



IJ., 

!i .3
 

0 

~
 

't 
~
 

-t ~ 

~
 

~
 

-
-
-

~
 

If,) 

't ...... 
......, 

-• H
> 

cl 



~ 
>I 

-1. 
~
 

~
 

),[ 

~
 =-

.!:> 
-

'!.!. 
';) 

'-> 
~
 

c-1 

~
 

:J 
v 

'V 
~
 

). 
~
 

A
 

-
o

,) 
..I 

\r 
t') 

0 C> 

~
 

:::. 

>
l 

\fl 
..:. 

\-

~
 

r
l 

u 
"" 

-..> 
r
-
-
-

"' 
"" 

0 
~ 

~
 

<::! 
q

: 
I 

. 
+

j_
 

2
. 

I 
I'll I 

'-
-d

 
L _

_
 

I 
z 

)./ 
\1:: 

-
~
 ;
~
 

~ 
C

) 

i
:
~
 

.. 
N

 
,. 

:r 
~
 

~
U
l
 

~
 

_, 
~
 

~01/l 
\,) 

-...,. 
c
_

v
 

~
 ~
 

~
 

..!) 

~~~ 
1-:::. 

':) 
(I_

 

'l. ~
 

t-
(!: 

C
> 

"Z 
j 0 





&<1 o-e-o-'-'?ltti.~_].l.itl ..J.~(' 
~' ; H.LI f"'? '1 d~..J£' .;!7t/lcJ;J ;I 

f/(J nS-aJI~ .J.-:::2!' , 
.' ki.1 rn "'/? t:J..'?.J.f -:J'> tl '7('/d?} 

lrl?l ~0:::1 =2Ltrd a 1711';) Q.i.. 

' _tl N t? ;tad 
~r ='.J. ::9'7/r>f'ti.::;:JW ·o; 

aL 03) ·~ 

S'o ol-

aa t:J-c-o_L ~t..l.:tlorv=:JLLd .....J..;Jr .. ·t, 

'#11()/ 411110 9JVIt:Jtl=!nl ,_~.,...., o~ ~ncJJ.t7:) ·,.so ~rn1t:lf/ 'G 
sao o.£.. '?A..I.l/O(Y:dld.LV _l;::?S '2-

?/OJ~"" Jll;wtt--N~IW aL -y~J;r;Jal _n".J.t ...J.£(J 1 

S';J ~ Pd :U f/21(1 I~';;) O...i.. 




