By eliminating unwanted pops, clicks and other
surface noise, this inexpensive scrafch filter brings you to new heights of audio realism!

P t 2 THIS MONTH, WE'LL
a_ r show you how to build
our click and pop filter. But before we get
to that, let’s finish up the discussion that
we began last time about how the detector
circuit works.

Resistors R27-R30 take a statistical
sample of variations in level; that sample
is detected by IC5-a, which stores short-
term peaks on Cl13 and long-term peaks
on Cl14. The latter is also part of a circuit
(including C15 and C16) that prevents
transients—either scratches or music—
from changing the comparator’s threshold
too quickly.

Front-panel sensimiviTy control R45
varies the gain of IC5-b, whose output
sets the comparator’s dhreshold higher
when the signal warrants it. For example,
signals with much high-frequency con-
tent—cymbal crashes, for instance—can
cause false triggering. But, in general,
very large transients tend to be scratches;
a large transient will turn on D8 to slow
down threshold changing. Diode D10 al-
lows C16 to discharge rapidly if the tran-
sient disappears rapidly, as can happen
between wide, two-edged scratches
(which are quite common).

‘When the signal exceeds the threshold,
the output of IC6-a goes low and shorts to
— V. And that, finally, is what causes
the deleter to delete! The deletion is done
by “flipping” the analog switches (elec-
tronically, of course) to perform the ac-
tions described above.

When the transient ends, IC6-a’s out-
put floats high, and C20 delays the return
from deletion mode by charging slowly
through R41. Capacitor C21 functions as a
pulse-stretcher; it charges even more
slowly than C20, and that allows LEDI to
remain lit long enough to be visible, even
if the deletion time was short.

Power supply _

The power supply, shown in Fig. &, is
important in this circuit, especially during
a deletion, because the gain of the deleter
is s0 high. Our primary design goals were
Jow ripple and freedom from interference
by magnetic fields. Low ripple is achieved
by filtering the critical negative supply

FIG. B—THE SCRATCH FILTER'S POWER SUPPLY IS SHOWN HERE. Parts are numbered beginning at
300; all components except T1 mount on the PC board. Note the separate detector reference that is

derived through R307.
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with respect to ground using capacitors
- C302-C304. Actwally, it is the ground
that is filtered, not the supply; but the
resulit is the same, except that at low fre-
quencies the ground impedance isn’t low.

Magnetic fields are minimized by using
a wall-plug transformer and by placing the
deleter at the opposite end of the board
from the supply. What we get is an inex-
pensive supply that performs as well as the
exotic center-tapped toroidal-transformer
supplies often used in high-performance
audio equipment. By the way, the + Vg
supplies are provided to operate the 4016
analog switches, which can’t tolerate the
+ 15 volts used to power the op-amps.

Input and output circuits

The signal into our Scratch Filter
should come after your amplifier’s phono
preamp via the TAPE our jacks that are
normally used to connect a tapggecorder.
Most signal processors (such as graphic
equalizers) replace those TAPE ouUT jacks

by connecting the processor’s input jacks-

in parallel with a new TaPE ouT jack. In
our case, we chose to locate the Tape out

jack, and the TAPE MONITOR switch after
our processor, so that you can tape record
albums with the full benefit of our Scratch
Filter.

Construction

Due to the critical nature of the de-
leter’s layout-matching requirements, a
PC board is necessary to get good perfor-
mance from this Filter. If you want to etch
your own board, a foil pattern is shown in
“PC Service;” you can also purchase a
board from the source mentioned in the
Parts List. Refer to the component-place-
ment diagram in Fig. 9 and the chassis
photo in Fig. 10 during the following dis-
cussion.

Begin construction by inserting the re-
sistors. You can bend the leads of most
resistors as necessary, but the following
resistors in the deleter circuit should be
bent as shown in the photo: R114, R222,
R215, R216.

Next insert the capacitors, followed by
the diodes, and then the transistors. Be
careful to get the polarity of those compo-
nents correct.

Next you can install the IC’s. As men-
tioned above, you must cut off pin 5 of
IC4. Tf you use a metal-can version of that
IC, the tab is by pin 8. Be sure to insert
that IC—and all the others—correctly.
Connect short lengths of wire for the pan-
el-mounted components to the appropri-
ate pads on the board. Carefully check
over your work, remove flux from the
board, and then install the beard in your
enclosure.

The chassis used for our prototype is
built from a thin piece of aluminum bent
in a “U” shape. We used two stained
pieces of wood for endpanels. The en-
dpanels are attractive, and they keep the
alominum from scratching the surface of
whatever you set the Filter on. The
printed-circuit board should be mounted
close to the sheet metal so that the circuit-
ry will be shielded from electromagnetic
fields that may be radiated from nearby
equipment.

Installation

The Scratch Filter must be connected in
the tape-monitor loop of your amplifier.
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FIG. 9—STUFF THE PC BOARD and wire the front-panel components as shown here. Resistors R114,

R222, R215, R216 must be bent as shown in Fig. 10.
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FiG. 10—THE CHASSIS IS BENT from a thin piece of aluminum; small wood blocks are attached to the
ends with angle brackets.

In other words, the Scraich Filter’s inputs outputs must be connected io your ampli-
must be connected to your amplifier’s fier’s TaPE IN jacks. Your amplifier’s TAPE
TAPE OUT jacks, and the Scratch Filter's = monmTor switch must then be thrown to

the ON or TAPE position.

That wiring scheme routes all signals
from your amp’s preamp oufput through
the Scratch Filter, and then back to your
amplifier. A tape recorder, or any other
equipment that used to be connected to
your amplifier’s jacks should now be con-
nected to the corresponding jacks on the
Scratch Filter.

Operation

You can use the v/ouT switch to switch
the Scratch Filter in and out of your audio
loop for testing and evaluating. Once you
hear the dramatic improvement the Filter
provides, you’ll probably leave it ““in cir-
cuit” permanently. The TAPE MONITOR
switch on the Filter works just as the one
on your amplifier used to.

Initially the sEnsiTIvITY control should
be set to the middle of its range. Due to
the wide dynamic range of the ALC cir
cuit you may never need to change the
setting of that control. However, for very
scratchy records, you may want to turn up
the sensitivity. You risk making deletions
audible, but by careful adjustment, you
can achieve a good balance between
scratch noise and deletion errors.

Conclusions
There are many ways to improve the
continued on page 90
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