RECORD  PLAYBACK
(compmss)’ s (expand)

- EXPANDER GOMPRESSOR

NOISE REDUCTION SYSTEMS ARE COMPLEX IN THEORY — AND USUALLY VERY
GOMPLIGATED FOR THE HOME GONSTRUGTOR TO TACKLE. HERE IS ETI'S ANSWER TO
THIS — AN EXPANDER COMPRESSOR WHICH IS EASILY GCONSTRUCTED AND YET GIVES A
FINAL PERFORMANGE EQUAL TO — AND IN MOST CASES SUPERIOR TO — GOMMERGIAL
UNITS COSTING MANY TIMES THE PRICGE OF THIS ETI PROJECT TEAM DESIGN.

ONE LINGERING ADVANTAGE re- system. This effectively gives an- which is not acceptable to the hi-fi

-mains with reel-to-reel recorders and additional 10 dB or so of dynamic listener. ,

discs in their battle against the ever range. Limiters are used on a lot of Another system used professionaily

encroaching cassette - dynamic range. recorders to prevent tape saturation and increasingly so in the domestic
but these reduce the dynamic range situation is the compressor expander.

As narrow-gap heads and special

tapes i.e. TDK, SA and the rest, =
improve the frequency response and SPEC lHCA—HON
the linearity of that response, noise Compressidn ratio 1.0.1.2.1.4.1.6.1.8.2.0
reduction systems are working to ‘ T e e TR TrRe e
improve the dynamic range, which Expansion ratio 1.0,1.2,1.4, 1.6, 1.8, 2.0
can be simply expressed as the dif-
-ference between the loudest and Attack time
quietest ‘sound’ in the music. fast 10ms
If- the guietest piece gets lost in slow 40ms
the noise, then the range is down Maximum input voltage *
to that between the NOISE and the R25_R28p-_- oQ ? 1 volt
loudest passage. And if the peaks
are limited either by the studio when Distortion 1 volt out
recording an LP, or your mach- untrimmed max. 2%
-ine when taping, down comes the untrimmed prototype 0.25%
range yet again. trimmed max. 0.2%
1 0,
When recording tapes there has to be trimmed prototype 0.09%
a compromise between signal to Signal to noise ratio re 1V
noise ratio and clipping the peaks of the 2.0 compression 45dB
raston hrve beon dovisec 0 el 2.0 expansion 90d8
systems have bee * . .
alleviate this problem with the most 3 '[hle max. mF?;FE \é%lt_a%azian téeég(;rezassid 1t8k
commonly known one being the Dolby volts using R295,20 = an s
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e —_—_ AR— —
P R TO TAPE OUTPUT
C C o———OON AMPLIFIER
TO OUTPUT OF
’R11 sSw2/1 TAPE RECORDER
4k7 R
] swif2
2,00
: 13 1.0 ov
R1 R3 RS R7 R9
4k7 10k 15k 27k 68k 7 1.6 1.2
14 )
14
1.2 1.6 R13 R15 R17 R19 R21
. 68k 27k 15k 10k ak7
1.0 1.8
Q20
SW1/1
R23
4«7
X : L P C C » o——oR }"gplg ;‘g:g;osn
[ [ o
meem—O TO TAPE INPUT
sw2/3 swz/a P OF AMPLIFIER
—_— |
1C1/1 =
C15
VARIABLE I\ 100,
GAIN CELL 1L
V 701011 i
V ref. :
1 R41
| ™
COMPONENTS i
INSIDE THIS BOX
ARE INSIDE THE |
ic. |
1 ov
5(12) J'
(o4 )]
33p
1l
6u8 %3 11}
RIGHT CHANNEL R35 R37
v N N
# c13 NOTE:
104 PIN 4 OF 1C1 {S CONNECTED TO OV
ov ov T AND PIN 13 1S CONNECTED TO 12v.
ov
_Circuit diagram of the right channel.
TO TAPE OUTPUT
OO ON AMPLIFIER
R22 R20 R16 R14 ;gPoEuggggRo;E
iz a2 STl 28K Saa swars moswm ?
SW‘/3 1.2 > 1.6 v
1.0 1.8
sw”f’ 20 Changer in the circuit for the channel.
The changers are only to simplify the PCB layout.
R24
281‘? 27k G ’R&( 21(27 el
SW2/7 swa/s TO INPUT OF
\ \ Omeee) TAPE RECORDER
| SR TO TAPE INPUT
%.ag::g 10 .’c'?‘ 10 OF AMPLIFIER

TOC2,C8

THE LEFT CHANNEL IS IDENTICAL TO THE
RIGHT EXCEPT THE CONNECTION OF SW1
AND THAT THE COMPONENTS USE THE
EVEN NUMBERS. ie R26 iS THE SAME AS
R25 IN THE LEFT CHANNEL |

TO R34

ov

12
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The best known unit here must be
the DBX unit. With this type of
system the full dynamic range, say
80 dB, is compressed to perhaps
40 dB (compression ratio of 2),
then it is recorded. If the signal to
noise ratio of the recorder is 50 dB
and our peak recording level is 5 dB
below maximum our minimum level
is still 5 dB above the noise. On
replay we now expand by the same
factor giving us our full 80 dB dyna-

-mic range with the noise 10 dB lower.

We have already published the design
of a compressor expander (in ETI,
May 1976) which worked well but
was complex and used a double sided
printed circuit board with eight ICs
and four dual transistors. This new
design is simplified by the use of a
special 1C which takes the place of all
these separate components reducing
the cost and complexity.

Sz

SET SWITCH STOP
4 TO 2nd POSITION

swasz ” = .

swan

TOP VIEW OF
SW2/5.6,7.8
SW2/1.2,

.34
WIRED SIMILARY

TO R23

W

SET SWITCH STOP
TO 6th POSITION

TGP VIEW OF

SW1/1.3

SW1/2,4 WIRED SIMILARY
(* NOTLUSED)

R10

Construction

Commence assembly with all the E
components which are mounted flat :

TOR12

As most of the work is done inside the IC
we must look inside the IC to explain the
operation. The IC contains a rectifier
circuit which is used to measure the actual
signal level, a variable gain block which is
controlled by the output of the rectifier
so that the gain is proportional to the in-
put signal, and an amplifier. By connecting
the IC in various ways either a com-
pressor or expander can be formed. We
can do either by switching and also by
mixing the two by a series of resistors we
obtain ratios other than the preset 2. How-
ever due to the mixing being done before
the logarithmic control of the variable gain
cell the ratio is only true in the top 30-40

HOW T WORKS

“tortion created by a fast release time is

dB range reverting to a ratio of 1 below
this level. Both compressor and expander
however follow the same curve and com-
pensate for each other.

We have provided 1wo release times in
the unit. With a fast release time there
is distortion created at low frequency
while if it is too slow the unit appears to
‘breathe’.. The slow time is slow enough
to give reasonable low distortion while
minimising breathing. However the dis-

compensated in the expansion mode
provided it is recorded and played
back at the same settings.

Basic expander.

Expander or Compressor

These diagrams show how the IC is con-
nected to operate as either a compressor
or expander with a fixed ratio of 2.0.

Baslc compressor

H HHY

VWA R dc R dc
—AAA— %
AG V out Cdc
Vin ——0 I
V ref =
Vin
oF o~ W - v out
O
_L = V ref +
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BUY LINES

IC1 is now available from Marshalls 42,

Cricklewood Broadway at around £4.75.

SW1,2 are available from several sources
ie. Maplin, Doram and R. S. Stockists as
"Mini Maker” switches.

SW1 is made up from two 2 pole 6 way
wafers and a switch mechanism_ (stopped
at the sixth position).

SW2 is made up from two 4 pole 3 way
wafers and a switch mechanism (stopped
at the second position, thus giving only a
two way action. See text.

The case is a new addition from the
Norman range, a WB4.

TO RIGHT OUTPUT OF
TAPE RECORDER

TO RIGHT TAPE OUTPUT
OF AMPLIFIER

j

TO RIGHT INPUT OF
TAPE RECORDER

Q

!
ao g xa

Mmoo

TO RIGHT TAPE INPUT

OF AMPLIFIER

!
)

{ SW1/

POLE 'I |'POLE

SW1/2

7.P

T0 LEFT TAPE INPUT 8P
OF AMPLIFIER e
7.R

TO LEFT INPUT OF =——=~
TAPE RECORDER o o _|

P

i

s =

.

SW1

.

R1,3,5,7,9:8W1/1
R13,15,17,19,21:5W1/2

W1/3 R2,4,6,8,10:5W1/3
POLE POLE R14,16,18,20,22:5W1/4 FROM T1
TO LEFT 0UTPU1" Tb LEFT TAPE OUTPUT
OF TAPE RECORDER OF AMPLIFIER
on the printed circuit board. If, and
INPUT] 75172 |OUTPUT only if, you have distortion measuring
8L) > +12V equipment add RV1, 2 and R29—-R32.
o /I If these are not adjusted correctly the
L ! COMMON distortion may well be higher than
] . y .
! 000 Lol without them (it should be less than
E 240V ’ D1-Da 35V Y 2%). Now add to each rotary switch
! 12.6V % inch long 6BA spacers on the bolts
N holding the switch together. 1t may be
swa T o necessary to remove the rear nuts to
£ give enough thread to hold these spac-

l, Power supply of the unit.

ers. Now bolt the switches onto the
printed circuit board (the 6 pos. one is
the nearest the 1C). Take note of which
contact is the wiper on each of the
switches.
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RESISTORS all %W 5%

POTENTIOMETERS

SEMICONDUCTORS

MISCELLANEOUS

PARTS LIST

R1,2,11,12,21,22,23,24 4k7

R3,4,19,20,27,28 10k

R5,6,17,18 15k

R7.8,15,16 27k
R9,10,13,14,31,32 68k

R25,26,33,34 22k

R29,30 47k

R35-38 33k

R39-42 ™

R43 1k5

CAPACITORS

C1-4,9,10 TuO 63V electrolytic
C5,6 6u8 16V tantalum
Cc7,8 3u3 35V tantalum
C11,12 33p ceramic

C13,14 10u 16V electrolytic
C15,16,18 100u 16V electrolytic
c17 220u 35V electrolytic

RV1,2 25k vertical trim type

1C1 NE 571

1C2 78 L12

D1-4 1N 4001

LED1 2" type
SWITCHES

Swi1 4 pole 6 way rotary

(2 sec, 2 pole 6 way) " see text
and "‘Buy-tines”.

SW2 8 pole 2 way rotary
(2 sec, 4 pole 3 way) * see text
and ““Buy-Lines’.

SW3,4 D.P.D.T toggle.
TRANSFORMER

T1 240 - 12V 100mA
CASE

Norman type WB4 or similar (280mm x 150mm x 80mm approx.)

Phono sockets or din sockets, knobs to suit, 3 core mains flex, connecting
wire, screened wire, nuts, bolts, mounting-spacer pillars, grommets etc.
P.C. Board as shown. Mounting feet. Fuse holder and fuse to suit.

The release time switch can now be
wired and the printed circuit board
mounted into the chasis. The transfor-
mer input sockets etc. can now be
mounted and wired.

Distortion Adjustment

Distortion can only be adjusted with a
meter. Set the ratio switch to 2 and feed
about 1 to 1.5 V at about 1 kHz into
the socket marked ‘to tape output

on amplifier’ and measure the distortion
at the socket marked ‘to tape recorder
input’. By adjusting RV1 and RV2
depending on which channel you are
measuring it should be possible to adjust

ETI COMPANDER

Printed circuit layout.

the distortion to under 0.2%. This can
be repeated with the second channel.

‘Input Levels

The maximum input level the IC can
handle is 2 volts peak. However by using
the resistors R25 — R28 the maximum
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level is increased to 4 volt peak. They
also affect the unity gain voltage and as
signals higher than 2V will not be used
these resistors should be replaced by
links. Resistors R33 and R34 should
also be replaced by links if R256 — R28
are. En
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