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Por tsst results, witk an untrimed unit, turn it on, test the

L sursly soltzzas (215 and =13), perferam & rough trim. Then '
12% it run for an extended time, like 30 minutes, wit: an

i sufficient to turn the r=%e iadicator on, bercre finel

» If the unit is comrletelr ous of trim, it is best

%2 set all trir—ers to tbeir center positiams before teginnins,

O03b is kere daIined =5 ,775v rms sine wave (2v pe=k-to-peuk).

Sut note tmt this is sprlied to the circuit tirough the

line level attemuator, 30 that the circuit will be receiviag

£dd les- (see below), For trianing the amplitude vorticn

of ke cirouil, use = tone in tre reasze LO0Hz tc 1kHz., Yeasurements
320ild be trken with a high Impedence VOK or Seope,

A*2LITUDE EOARD:
% ¥u% 2 odb sigaal (27 pp) into the "line {in" Jaok,

2 sdjust the "line level" pot so that its wiper {or point 2 on
the board edge! is at -Sdb(1lv pp). FROM NOW ON, U0 NOT ADJUST
TEIS FO¥. Perform level adjustnentzs at the tone zenerator,
{note: if no input =ticnuator is belng used, or if measurements

zre teins made st tie line input roizt on ths board, subtract
6a5 fros: ell the following input level specs)

at =10v,
Adjust T1

the positive
to =4.5 volts.

3 Adjust frimrer 2 (T2} until test veint 1 (7P1) is

is ok).
Jumps to

2bout ~L

k& Chazge inpus level to -604db or less (off

ceunierclosikwise {CCW) urtili TPL voltare

17, tiex boek it off untii TPl is at
S R

5 Revest siens =3 47 recessary

N i0db “TEpS |

¢ Stev the inrut level from C3b to -30 4bA The velsaze at TP1
shculd roke rousily equal, 1 wols chaueges. Felow -30éb, the i
2i~o of the chaages will decrease, but at no point should the
voliaze Jump $0 the positive suprly., kake 3light adjusiments
£o W1 if necescary.
7 2ecas the signal lovel to O3b input, snd recheck that TFl is
at 1Gv, If T3 is used, =djtat it Toe 10V st tp3.
3 Adjusi Tk for a 10v o level at Compressor outut,

3 Cbserve TP2 (tals is conpre-sor outpui before output capacitor)
ilobs the erount of DC offset for a 04b invut., (it showvlc de
les3 than 3 volss), Reduce icput to £9db or less and adjust T5
for the Same DC offset at TP2.
1CTL trere is a sizaificant high freecuzancy escilistion st To2
wiTt low invut Jevels, adiust TL sligntly C¥ just. #nti) cscillestion
cesses. This chznze will cavse a decres=e in gain st low levels.
Zowever, it shcald be rossible 4o zot = steady 10v pp output
for sigrals frow 4.5ab to =t least -26 4b Jei-
s - ote +7 ; 1d. K Lad ne, i =
2 3‘;&3—'«5% ig 6bg€\.}'5e§ "E_ £2 tgnmggé hcezﬁge 3?# elgvg fs?hei'nissig o8k ﬁ'y

ate
set Tor zatas oa %t -20dD

o

¥edal 1CL

Trizm Proeadure, p.2
PITCH BOARD

.

are t .o adjustrerss here, high frecuenc:: tracking and
; are two trisrers for hizh fre-ie ey tracking, Ti0l lco-rza) ~ 4~
Ti02 (fine). Hich frecuency tracking is @iffiecai: to triz, a:d 4
not te readjustad crbitrarily on a sreviousiy £rismed unit,

Tuere v/ocvavra,

shouls

The v/octave iri~e® can ve locatad either on tie beard (T1C3) or
on Lie panel, vis connection to adze roinis Vand W7 fonly oze =

uld be used....} V/octi¥e mAay need £ be resdfu-izc
Tiis srstem is umeé with 2 differeat osciilador, to adjust 1
v/octove virictions betweeon differeut oscillztorsg but hi-
tracking, once set-correctly, should not need caansing wis:

I>izzing i3 best rerformed with an accurzie OVii connse.as £ tue
pitca voltaze 2nd an oscillator sprlied to the imput {50 th-t the
gate Indicator is on) with a froecuency counter on the oseciilztor,
In this cnse tie nizk frecuency vracking {rinm is sdiunsted to zive
equal voltace incremeats to octaves at the inut {it essecially
effects tie high end) while v/octeve is adjusted %o m-Ke thoce
iacrezents egual to 1 v,

O 2
"

The trimming ean be done with two osckilatcrs, nowever,
test e~uip ent is not availacle, but tre -ceur er of
will only be a5 ~0sd =3 thet of to e cacililiztor,
is for 2 oscillators:

woe

The rallowing -roecasdure

1 Set 211 tiree trimmers to ceater rosition.

n

W

HOW®E 0w

It oscillater 1 sicnel 3to live in with sufficient level to turs
sete on, uLut not overiond., Set tuning conirol to niddile position,

el oseillator one to 15kinz %o 20 Faz. Adjust TIO0Ll Tor aa ouLvpud
riteh volta~s orf aprozinately 5 volse,

Set oscillator 1 to the frecuvencr wiish ~ives Cv out,
Dest refcrence fro: w ich to adivse f/ectave, a3 t:

efi'ect on pitel here. Connect csciilator 2 {20 acec
to pitcha outrut, 2nd tune for zero be-s fra rezb
Chazze csc. o 40 Hx aprrox. .adjiust v/octave far
Chaage osc. 1 for Ov outomt. Tune osecillator 2 for
et osc. 1 to 2 khz. check it “GP" (zace »oint &)

for a zero bezt.

Se3 05¢. 1 Tor Ov out, Tume 0Sc 2 for zero ben<.

cet oscy 1 for 30 hz, -djust vfcctave for 2 zero Seat,
Perfora stens 6 = @, excest go up to 4 kHz.

Perform them azaia, soinz up to 6khz, thon 3kh%, tien 13 krz, I
T101 no lonzer has ezough resolutlon, tesis nsing 7102, V/oos: ve
{rimaing may now be dcoe frc fre-ue=cies abevs tie Ov refeore
STy well below ae irs
being adjussed, and alwavz
referesce after each sdjustment of eitner triz=er,

This procedure cptimizes the Srecii=s -~ v33s unit to tie varvicui-~r
oscillator used as ose. 2, For serfeet resulis; use perfoct seouip-ent,.,

.
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This module uses two PC boards stacked together with long plastic
stand-offs. The wiring to this board differs from the wiring of ather
SERGE modules in that there are no pads labelled for connecting wires
from the panel components to the PC boards. Instead, there are edge
connector "fingers" which are soldered to. If desired, 22-pin edge
connectors can be used, but they are not supplied with this kit. There
are holes drilled on or near the inside of each of the "fingers".
Wires are inserted into these holes and soldered |ike the wires to

the pads on other SERGE modules. Care should be taken to insure that
the insulation is not stripped too far back where wires can short

out against traces on the PC boards or against other wires.

The boards are mounted as shown in the lower right of the wiring diagram.
Edge "fingers" point to the right as seen from this diagram. Do not
mount the stand-offs until last.

The P18l board should be mounted in the rails with the rest of the

PC boards for this panel, and it should be wired to the places indicated
in the diagram.

The LED’s are mounted without our standard LED driver PC hoard. Use
the plastic collar on the rear of the panel to hold the LED assembly
firmly in place. Sometimes it is necessary to carefully touch the
clip and collar with the tip of a hot soldering iron to fuse them
permanently. Be very caraeful not to touch the LED with the soldering
iron. The leads should be cut to about 3/8 inch and soldered directly
to the wires as shown. Keep the stripped portion of the stranded wire
short (1/8"), and try not to heat up the leads of the LED any morea
than absolutely necessary. Excessive heat will melt the LED. Also

the leads should not have too much stress on them, since they can
eaasily break the plastic LED package.

The wiring should be fairly straightforward. The ground connection

of the microphone jack has a lot of wires, but if you are neat, the
lug should accomodate all of them. Note that the black power supply
wire is connected to this point rather than to the PC boards.

After all the boards in the rails have been wired, wire up the AlB1
PC board. The wires will have to be long enough to reach around the
P1lB1 board and up to the AlBL mounted on stand-offs, so make sure
they will reach after the boards are stacked and folded onto the panel
in the final assembly. 3

After the AlBLl is wired, wire the inter-board jumpers as shown in

the diagram. These should be about 1-1/2" each. Then install the
stand-offs.

The shield strands on the shielded wire is connected on one end only.
Make sure that no strands can short against other wiring on the PC
board. The strands should be cut flush with the outer insulation,
slightly pulling on the insulation will pull it over to completely
covar the shield strands. Then use plastic electrical tape to cover
the shield strands.




AR=333 PITCH AND ENVELOPE FOLLOWER
NOTES ON OPTIMUM PITCH-EXTRACTOR PERFORMANCE IN THE REAL WORLD

Although there are some applications where errors in the pitch follower are useful and
desirable, here we assume that you want to get the best pitch follower behavior possible.
For the pitch extraction to work well a fair amount of care must be taken with the signal.
For best results the signal should be strickly monophonic and should be low-noise and
should have a fair amount of signal present at the fundamental frequency or a broad
spectrum of harmonics. More specifically:

MONOPHONIC Instruments producing a mix of more than one pitch at a time such as piano or
mono guitar will be very difficult to pitch follow. On pianos, harpsichords, harps,

and the like, it is just about impossible to play only one note at a time in the sense
that even when only one key is depressed at a time, the instrument still reverberates
the previously-played notes. Somewhat better results can be had with normal guitars
(normal being defined here as those not having seperate outputs for each string), or
stringed instruments like violins. However, care must be taken in the playing technique
to only play one string at a time and to damp any other strings that were previously
vibrating (sympathetic vibrations are not generally so harmful).

When more than one pitch is present, the pitch follower may either behave totally
erratically, or try to follow the "greatest common denominator" frequency (i.e. try to
treat the pitches as both being harmonics of some lower fundamental). Pitches tuned to
some perfect interval (such as a perfect fifth or a just third) are especially good at
eliciting the latter response.

LOW NOISE Any signal components which are extraneous to the actual pitch will cause the
bitch output to be rough or erratic. Noise in this context can refer to any of the
following:

1) Noise or hum introduced in the pickup or its preamp;

2) Plucking, stricking, tongueing, bowing, or key noise;

3) Wind, either from the instrument or: the weather;

4) Misc. extraneous sounds (other instruments, traffic noise, talking, etc.);

5) Reverberation, including that introduced by the room acoustics; and

6) Feedback, either of the instrument sound, or from the synthesizer.
For these reasons, best results with instruments will be had with high-quality pickups
designed specifically for the instrument, and for winds, those pickups located near the
mouthpiece will be better than those in the bell.
If an air microphone must be used, blace it where the pitched sound will be strongest in
relation to any other noise produced by the instrument. For flutes and voice, this
means keeping the microphone out of the breath stream. The best pitched sound in the
woodwind generally comes out of the instrument near the first open holes. If the player
is willing to move the instrument around to keep a fixed microphone near the holes of
the instrument while playing, reasonably good results can be had. (This also allows
the player to control the synthesizer volume somewhat independently of the straight sound
volume.) The sound coming out of the bell is generally not quite so good, and often con-
tains a "pop" when a key is depressed.

HARMONIC CONTENT The ideal signal for pitch following would have most of the sound

energy in the fundamental, and any harmonics present would be "phase locked" to the
fundamental (as in a steady-state timbre. The most notable exceptions are the shift-

ing harmonics of a string, or in the voice during a vowel change). The AR-333 is

quite good with handling harmonics, and is not confused by 'phase~shifting harmonics.

For this reason it does perform quite well with voice, or strings. However, the worst
sort of signal is when some particular harmonic strongly predominates over the fundamental,
in which case the pitch follower may occasionally jump to the harmonic frequency. For

this reason one should generally avoid the use of cheap pickups which have strong reson-
ances which therefore may favor some harmonic over the fundamental. Also for this reason,




AR-333; OPTIMUM PITCH EXTRACTION: Page =2-

it is best to derive the signal from as large of area of an instrument as possible
because each separate part will tend to resonate at certain frequencies. When placing
a contract pickup on a string instrument, it is generally best to place it on or near
the bridge (before the body resonances affect it) while exciting the string as close
to the center of its vibrating part as possible. However, for electrir string pick-
ups, like those on electric guitars, or for microphones which actually pickup directly
from the string, it is best to locate these near the center of the string (i.e. on an
electric guitar use the neck pickup in preference to the bridge pickup).

Some sounds, like certain bells, in which the tones are not harmonically related, may
be hard to pitch-follow.




