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GUITAR

NOTE EXTENDER
lf you want your guitar notes to keep on hanging on cleanly,

then the ETI-1425 may be just for you.

Terry Kee

THE INFAMOUS fE box" or disloF
tion box has long b€en the €lectric guitar
player's most used effect pedal. One of
the reasons r.sponsible for thh is $at the
distortior allows the player to suslain lhe
notes much longer than nomal and the
other is due to the harmonic change gen-
eraled by the clippinS or bending of the
guilar signal. It k ofien difficult to achieve
a guitar sound wilh heaps of susiain and
*irhout n beine buried in distorted

The ETI-1425 solves th€ problem and
provides the sustain without tbe disronion.
Using rhe Note Exteder as the fi6t pedal
in the effecls chain, and there are u.ually
many, car accentuate rhe eff€ct of orher
ones, as an example, usirS it with a distoF
tion unit Fl to give just a hint of "edge '
can fire that guitar solo into life.

The 1425 has a Bypass LED ind'cator
which t€lls trs *hen rhe effecl is swilched
in or out. The Input Drive knob is us€d lo
set the input Sain so as not to overload
the unit and it also determines the amounl
of sustain required. The output level can
be varied by lhe volume knob. The unil 

'spowered by a 9V baitery. There is also a

dc socket to a@ept a 9v bartery €limina-
tor. The power 1o the u{t is swirched on
*hen a jack plug is insened into the our'
put socker, rhus eliminating an odotr

Design Considerations
The Nore Extender works on the same
principles as the faniliar Autonatic lrvel
Conkol circuit found in radio receilers.
The heart of such a d€lice is a Voltage
Control Amplner (VCA) .nd a reciiner

rh converts the ac signal into an appro-
priate dc level ro conirol the VCA ard
k€€p the level constant. The time @nstant
of lhe roctifier filter plays an important
role in delemining the overall pedom-
ance of the unil. The attack time has to be
f t €nougb to bring do{n the gain quicftly
lo stop the lransient portion of the guilar
signal from being amplified exesively.

RemeDbe. that orce the guitar note has
decayed tbe system gain will be at its max-
imu6 thus makirg the speed of rhe atlack
rime ev€n more accure. The decay time
has to be fairly lonS lo smoorh out the low
frequency thal can effeciively modulate
the vCA and manifesrs ils€lf as distonion
at rhes freq&ncies. Funhemore tho
decay Iim€ has ro be shon enough to fol-
low the env€lope of tbe signal. ln a sinple
RC filter network the fasl atlack and slow
decay roquirenenB ar€ conflicting d lhe
time consunrs are d€termined by a sinSle

After some experinentation with ditrer
ent time consranls md plucking endless
guitar nores, I came to the conclBion lhat
a dual tim€ constant rectifier circuit *as
essential. The compromise betweeD low
disbnior and a fast r€sponse be@me roo
oilical. Fudhemore the results that were
obtained were too dep€ndent on guiur
playing styles.

Oc@sionally pluckinS a noie hard and
fasl allowed a nasty click throueh to the
oulpul as the sytem was too slow to re-
spond to ii. My atr€ntion was lhen drawn
to the 572 @dpanding chip which has a
separare artack and decay dne constant
buil! into the recrifier filter nelwork. The
572 can be configured as a conpressr or

an expsnder circuir her@ the oame, com-
panding. In the Not€ Extender the 5?2 is
mnngured as an Aulomatic Le!€l Con-
irolle. (ALC) with the signal i'put con-
n€ct€d to the recrilier input rather than
the signal output, which is the compressr
coDfiguralion. This makes the gain in-
versely proportional to the input level so a

decaying signal levol will produce a prG
portional indease in gain to k€€p the level

The anplification of the lower levels of
rhe guirar signal does present us with a

problem as lhc level becom€s comparable
ro the guitar pick-up noise and thal

Unfonunal€ly the envelope of a pluc*ed
guilar sring decays fakly quickly so low
level amplification is inponant to th€
amount of sustain per@ived by lhe ear.
However. lhere ha 1o be a @mpromise
between the amounr of snstain and ac@pt-
able noise levels. This @mpronise is also
a function of the typ€ of Suirar pick'up to
be used with the 1425. Tlr€ singleoil
pick-up as found on Fender Strats are re-
nowned for their ability to pick up hDm
and to generate noise of their own.

The humbucker is a twin coiled pick'up
which cancels oul any picked up hum
(herce the name). These pick-ups have
$eir own characteristic sound and both

Furthemore sme guitaB are not prop-
erly screen€d which makes them a perfect
a€riat for huml To a@onmodate diff€r€.t
l}?es of pict-ups and to obtain rhe best
performance wilh your guilar a Select On
Test .esislor is includ€d in the design. A
measur€d SNR of 80dB vas obtained
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the holes by dropping if, lhe hardware and
checking that everythirg fits. Do not for
ger about the 9v battery! Ensure thar rhe

mark are neady align€d b€fore the holes
are drilled. I nanaged to fit everylhiDg in
rhe diecast box although it was a tighr

The pc board was mounred on rop of
th€ footswitch and input jack socket and
tightened do*n to the top panel via 2

bolls and space6. The footswibb contacts
wer€ bent down so that the Pc board
could fil inside the box.

Next @mes the spray paintinS, if you
wanl the unit to look renlly Professional. I
@ated the box with a metallic blue sPray,
available from your lo@l car accessory

store. Smoolh the su.face of the box *ilh
a small piece of fine wet and d.y sandpa'
per. Wipe it clean and allow il to dry.
Spray the box with three liShl coats of
painr, allowinS each coat to dry tully- use
some trtraset or som€lhin8 sirnilar lo let_

rer rhe knobs and mkets. Spray th€ le!
t€ring wilh a clear protective coat to aloid
the lelte.ing from being rubb€d off.

Once that is don€ it is time 1o com_

mence with lhe wiring. Us€ screcned
audio €ble for the connectiotrs to the jack

sockcts and fmrswitch. Note thal rhe con-
dections to the f@lswirch have the screen

cut at lhe switch end but soldered to
ground on the pc board. Sleeve the con_

nection at the switch end lo P.event any
shon circuns to groutd. Use hook'up wire
for the rest of the *inng keeping the @n-
nections to th€ lwo pols as short as Po$i_
ble to mininise sl.ay pick-up. Insert the
ics into their r€sp€clive sockets if you have

not soldered them in akeady. Take nole

Th€ final stage is to cut a piece of card_

board to insulale the solder side of the pc
board from the footswitch and inPut jack

sockel. Tighten rhe nut of the input seket
SK1 firmly as it also acls d thc ground
connection to the meral bor.

How tT woBKs - Efl 1425

lcta l! conllgursd .. € non-inverllng
anpllll.r wlth lhs galn lsl by Fv1 and
A4 to r ma{mum ot 20 dB. R2 .nd Fl
€{iabllsh the bl63lng polnt 4.5v tor lh€
oFdlnp ro oF.ris wltn a 9v suPPly
and 3€te lho lnpul lmp€danc€ lo 90k.
Tn€ signal ls th.n ac coupled via C3
and Cil to lClb and lhs r€clifi€r inpul
ot the t2 (lcz). c6 dsrermlnos th€ at-
trcl llm€ wnh .n ht h.l lok resistor
.nd ..b ro 1.5 ms; c7 Bet3 th€
d€c.y tlmo ro €ErnS-

The r€3ldor F5 llmlG lho m.ximud
gEln ol th3 clrcuit lo r€duce lhe ALC
.rjllon d v€ly low lnpul l€veb. n€duc-
lng th6 vabe ol lhl8 re.btor r€duces
thc galn .nd lncrs..lng ll, incrsases
tho ALc acton. R'15 13 connsctsd b€-
tw€€n Pln 2 to 9 v lo r€duce Ihe galn
ov.n lurthcr rr v€ry low l€vels.

Rgslaior Rl l. U3€d to bb3 rhe oul-
put harwly bslw€sn tho supply and
ground to obtiin the m5imum herd-
room. a valu6 of 22k sotr Pin 7 ol
lclb ro 4.5 Vdc l€€dbacl ls provided
by A!0 .nd ffr lnd CO ensur€s lhat
no .c algnal |3 p.€a6nt in this Path.

Tne 572 b plac€d ln rhe nesarlve
l€€dbrck loop ol lclb wlth th€ oulput
.o coopl€d vla Cl1 hro rhe hpll of
lhc galn c€ll {pln 7), Tlls gain cncuit is
conllgur€d .s .n lnverting alltplllier
wlrh F7 b€hg the inprt rdsisior. The
non lnv€rdng lnPur ot th€ oFamP

INPUT
DRIVE

5k1

(lclb) derives ils dc bias iiom pln 6 ol
ths 572, Note thal only ons hafi of the
572 is u3€d, The output ol the galn
conlrol oircuit b lhen bultorsd by .n
enlner torrower Ql. The ourput l! ac
coupred by c12 b3toe being t€d to
the vorume pot (VF2).

The 9v rail is h€.vlly decouplod by
C10 which smootbs out th€ glltch6.
gen€ratod by the gain control clrcult-
ry. The dlode D1 provid* clrcult pro-
leclion lor inconecl supply poltrity by
bEonlng rovsrs€d bias when rhe
wrong pol.rlly b aPPlied.

Aalrery swiiching 13 snangsd so
rhai th€ g.ound conn€clion ol th€ bti-
t€ry beoftes dlsconnectsd wi€n a dc
plug ls insort€d into the dc socl€t
(SK3). The on/off swllch 15 lncorpo-
rar€d inro lhe output sock€r (sK2)
wherc the ground conlinuity b mtde
as soon as rho Fck Plug b imerled

rhe lootswllch l3 conflgur€d lo H
the outpul socksr wiih ihe inpul or
ouiput slgnal. Al th€ lam€ lin|e lhe
LED cncuit is switched ln vla lhs llmll-
ing rssistor 814 and llghls up when
ths outpui is sel€ct€d. The rsslslor F3
discharges lho vollage on any cap€cl"
tors ln pro@€ding units and €ntbl€s
qulet swllching to be tchi€ved.

The unit consum€s aboul 9mA .lc
current wh€n tis unit i3 switchod lh.

FOOTSW TCH

9V MTTERY
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