Connecting the Meter Switch:

Connecting the Ratio Switch:
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Misc.

Part
TOROID TRANSFORMER 2x18V/15VA
RECTIFIER BRIDGE ROUND
DIODE 4003
DIODE 1N4148
ZENER DIODE 10V/0.5W
TL074CP OP-AMP QUAD BIFET LNOI 14P
STANDARD RED LED
BD139 NPN TRANSISTOR
BD140 PNP TRANSISTOR
DC REGULATOR 18V/1.0A POS.TO220
DC REGULATOR 18V/ 1A NEG.TO220
RADIAL ELECTROLYTHIC 6.8μF/63V
RADIAL ELECTROLYTHIC 100μF/25V
RADIAL ELECTROLYTHIC 1000μF/50V
10 mm H TRIMMER 500 Ω
10 mm H TRIMMER 10 KΩ
10 mm H TRIMMER 250 KΩ
1% 4.99KΩ RESISTOR
1% 10.0KΩ RESISTOR
22kΩ RESISTOR
33kΩ RESISTOR
30kΩ RESISTOR
82kΩ RESISTOR
100kΩ RESISTOR
8.2kΩ RESISTOR
3.3kΩ RESISTOR
4.7kΩ RESISTOR
1.0kΩ RESISTOR
47Ω RESISTOR
15Ω RESISTOR
330Ω RESISTOR
470Ω RESISTOR
1.0MΩ RESISTOR
75 KΩ RESISTOR
3.6 KΩ RESISTOR
2.2kΩ RESISTOR
5.6kΩ RESISTOR
POLY CAPACITOR 100nF/63V 5mm
POLY CAPACITOR 220nF/63V 7.5mm
POLY CAPACITOR 2.2μF/50V 5mm
CER. CAPACITOR 4.7 pF 1 MODUL
CER. CAPACITOR 18 pF 1 MODUL
CER. CAPACITOR 22 pF 1 MODUL
CER. CAPACITOR 100 pF 2 MODUL
CER. CAPACITOR 470 pF 2 MODUL
POTENTIOMETER 10K LOG
LORLIN SWITCH 2x6
POWER SWITCH
ON-OFF SWITCH (Input Range and Stereo Link)
IEC MAINS POWER INLET FUSED + FUSE (160 mA/Slo Blo is sufficient for dual version)
PHONO JACK FOR STEREO LINKING (Anything will do. Phono jack is used in the original)
XLR MALE
XLR FEMALE
Silonex NSL 6910 photoresistor (See notes below for perfect replacement with a Vactrol.)
OEP A262A2E / LUNDAHL LL5402 / CINEMAG CMOQ-2S AUDIO TRANSFORMER
AL-29 METER OR EQUIVALENT
Knobs, meter light, spacers, nuts, bolts, wire and stuff...

Notes on assembly:
Note that I have written "Chassis" in the upper left corner on the board with a jumper connected to it. That'll be
your starground so you don't need to connect the XLRs (pin 1) to the chassis. It's all taken care of on the board.
Just connect the "Chassis" on the board, maybe with a solder-eyelet mounted on the screw holding the board
and with connection to the copperside, or maybe make a loop with the jumper J1 so you can solder onto that.
Connect it to the case along with ground from the inlet and you’re fine.
Twisting wires work just fine in this case and if you do twist wires instead of using shielded cable as the schematic
suggests, you can just leave wiring points 9 and 11 unconnected as the wires in wiring point 8 can be twisted in
with 13 and 14, and the wire in wiring point 10 can be twisted in with 26 and 27.
Using shielded cable makes it necessary to use all wiring points as specified in the schematic.
Variations:
Other ready made opto couplers can be used as an alternative to the original optos. However, modifications to the
existing design may be needed to maintain just the right character of the original.
Apart from some specs that must be met for the LDR to work, there are two particular issues when replacing the
optos. Originally they’re designed to have a sort of “mismatch” between the LED and the LDR. You want an LDR
that can be driven to a very low on resistance but a LED that won’t illuminate enough to actually drive the LDR
into it’s extreme low resistance. This is because you want the LDR to work on a certain part of it’s logarithmic
range where it’s attack and release times sound as they should. R13 is the key to make the LDR work just right
because it controls how easily the LDR can pull the signal towards ground. The ratio trimmer is the key to make
the LED work just right because it controls the max level of current through the LED(s).
As you can see in the original manual, JBL, who’s the latest manufacturer of the original LA-4, sells replacement
optos for it and they recommend some dual Vactec Vactrol. They have just given it a part number so I can only try
to guess which one it actually is. It may be a specially made Vactrol. I donøt know yet. However, after extensive
testing, here’s what you do to make the VTL5C4/2 sound exactly as it should in the LA-4:
Mount it like this:
(Note that you should either...
- bend the cathode leg (B) on the solder side all the way over to where the cathode from the now omitted LED
would have been and solder it on to there as well.
- just put in (B) there instead, or...
- solder and clip the legs as normal in Opto 1’s place and the put a jumper in place of the Opto 2 LED)

Replace R13 (82KΩ) for a 150KΩ resistor:

Replace the 500Ω trimmer in the sidechain for a 10KΩ trimmer.

It will now sound as the original when adjusted to specs.
(I previously had suggestions for compensating for various optos here but I’ve now discovered that that
modification was in fact not correct. Although it made adjustment possible, it actually moved the opto away from
the correct range of operation, changing the timing to be off. However, some might prefer these faster attack and
release times. My point is that it will not sound exactly like an original LA-4. The above modification maintains the
original’s sound character. It now tested perfectly against an original silverface. R13 can be of a higher value for
slower attack and release and of a lower value for the opposite effect. In my test 180kΩ works very well too
although a bit slower than the silverface LA-4 I have testfiles from.)

I’ve found that this circuit is very well suited for a huge variation of audio transformers. I’ve found that even the
cheapest ones from Mouser, Musikding and other webshops work really well and I recommend everyone not to
shy away from trying practically any transformer in it that is just anywhere near the specs. The Lundahl LL5402,
OEP A262A2E and Cinemag CMOQ-2S and alike are obvious choices but I’ve succesfully tried the TM019 and
TM022 that you can find at Mouser or Musikding hooked up as 1:2 (TM019 backwards) and 0,8:1 (TM022) and
they sounded as good as OEP A262A2E and Cinemag CMOQ-2S in my test.

Known Issues:
1. Missing ground in the sidechain.
Due to a design error (by me) which means that the sidechain circuit is not connected to ground on the board
itself, you must connect the two CCW positioned pins on the Threshold and Output potentiometers with a
piece of wire. This connects the sidechain to ground.
2. Added noise in High position.
The wires for the High - Low switch (S1, wiring points 2 and 3) tend to pick up noise when in High position.
The added noise occurs because of the long wires from the wiring points and that they just pick up noise
when they’re disconnected in High position. (In the original each wire is no more than an inch long. This is not
really possible to recreate with the placement of the wiring points on out PCB.)
Fix it by removing the 30 KΩ resistor just next to wiring point 3 and mount it on the outer pins on the switch
(S1). This requires of course that you’re using a 3pole/2pos switch.
Audio goes through these wires so keep them short still.

