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E ©, 0. Box 14358, Oklahoma City, OK 78114

INFINITY PLUS o
C<O luw distortion
—_— SUSTAIN

Sustain 1s vupidly becoming one of the most oftun used accespories inthe gultaﬂst's bag of tricks -
mainly because it is ons of the few gadgets that has something to effer everyone,

Teek groups use sustain to give them biting attack and a "eranked up™ guund without blowing fuses,
speakers and eardrume, Beginnere love the way sustain tends to fill in goofs that would utherwise
come out as dead notea and the way it compengates for the poor decay d¢haracteristics typical of In-
expensive guitars. A goud sustain also makes poasible controlled feedback tochhiques that allow
note to be heid literaily indefinitely, ’ .

The Infinity Plus is not just a fuze hox hiding under the pame of sustein and t's dot just anviher tape
compressor somebody decided to plog a guital igte, From the ground up it is designed a8 a musical
accesdory and foatures low noisc, low distortion, Fagt attack and release time and large dypamic
range. Infinity Flug may geem like an ambitious name bt once you try i you'll agree - it fits.



SOLDERING

Use care when mounting all components. 17ee only rosin core solder (acid core solder is gever used
in electrenice work).. A proper solder joint has just enough sclder to cover the round goldering pad
and about 1/16 inch of the lead paseing through it. There are two improper connections to béware gf:
Using too little solder will eometimes result In a connection which appesars to be scldered hut actually
there is a layer of flux insulating the component lead from the solder bead. This situation ean be cured
hy re-heating the joint apd applying mere solder. If tou much solder is used on a joint there is the
danger that a conducting bridge of excess solder will flow hetween: adjacent circuit board conductors
formirg a short circuit, Unintentlonal bridges can be cleaned off by holding the buard up-side down
and flowing the excess solder off onto a clean, hot soldering iron. ’

Select u soldering iron with a small tip and a power rating not more than 35 watts. Soldering guns
are complctely unacceptable for asgembling bransistorized equipment hecause the large magnetic field
they generate can damage solid state components.,

CIRCUIT POARD ASSEMBLY

[y Prepare for assembly by thoroughly cleaning the conductor side of the cimu'it.board with steel
wool dnd a scouring cleanser. Rinse the board with clear water und dry completely.,

(] To insure Lhat the edpe connecior fingers on the ¢ircuit board make good electrical contact with
the mating edge connector they should he tinned with a thin vosting of solder. This is most
easily accomplished in two steps. First apply a thin coat of solder to each conductor "finger''.
Wipe any excest solder from the soldering iron and with the clrcult board held so that the
"fingers' are pointihg up use the hot soldering. iron to "wipe' excess golder down from the puter
edpe of the cirvuit board. 'I'he excess solder should adhere to the hot iron and can be shaken off
onfo a rag, This "wiping'' should he done with uan even swift motion so as not to overheat the
eireuit board: Too much heal wil} cuuse the foil to lift from the circuit bourd. . .
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FIGURE 1

Selder each of the fixed resistors in place following the parts placement designaturs printed on the
clreuit board and the assembly detall drawing figure 1. Noto thet the fixed resistors are non~polarized
and may be mounted with aither of their two leads in elther of the holes provided. Cinch the resistors
in place prior tv soldering by putiing their lcads through the holes provided and pushing them firmly
against the board; on the conduvtor side of the board bend the leads outward te about a 45° angle, Clip
off each lead flush with the solder joint us the joint is made,

DESIGNATION . VALUE COLOR CODE A-B-C

RL vievesvassnrnsrnsnnrerees 2TK sioiciourions yellow-violet-red

R2Z uivinveannansininrnnnaes brown-green-yellow
R3 brown-hblack-orange
R4 yellow-viotet-red
RE& brown-black-red

RE 476¢ ohm .....-..... yellow-violet-brown

150 ohm .....u..... brown-gresa-brown

orange-orange~|
. yellow -viglet-black
. yellow-violet-black
.. yellow-violet-black
.. .. yellow-violet-black

sliver or gold disregard this ba_nd

Procecd io the installation of the disk capacitors. As wae the cuse with the fixed resistors the disk
capacitors are not polarized and either lead can go in either hole provided. . The value of these com
ponents is marked on the body of the part,

DESIGNATION DESCRIPTION
() ¢l . 0.1 mId. mylar or ¢eramie disk
{} c2 0.1 mfd, mylar or ceramic disk
{) Cc3 .01 mfd. céeramic disk
{) C4 : .01 mfd. ceramic disk
) Cs 100 pico-farad ceramic disk
(] c6 500 pico-farad ceramic disk

{ ) Install 100 obm trimmer resistor { R13) and solder In place.

Install diodes Dl and D2, Transistors, diodes and inlegrated circuife are heat sensitive and must be
protected from temperaturce damage. While soldering them in place grip the lead boing soldered with
a pair of needie rose pliers between the body of the eomponent and the point being svldered, Notc that
the diodes are polarized and their leads must be correctly ortented for them 1o operate properly. The
schematic representation of the diodes is related to their physieal appearance in the drawing helow.

DESIGNATION DESCRIPTION
) Dl ©IN914
() D2 o imald

Inslall iransistors @1 und @2. Orientation of the transistors is keyed by the flats on the sides of the
cages and Is evident from inspection of the device and the parts placement designators printed on the
cireunit board.

DESIGNATION DESCRIPTION
) QL 2N5129
) o) - 2N5129



T () Tnstall 21 2s shown in assembly detail figurga.z. Cut hoth leads of the lamp toa leagth of 1-1/4"
measured from where they sntar the hase and gtrip 1/8" insulaticn from the ends. Be careful
not to pull the leads {rom’the lamp during dutting and stripping.

{ )} Install photoresistor LPR1. " Nete that the white face with the legend "VT-111" iy the badk of
the ¢ejl, The dark surface is the sensilive urea and is pointed foward I1.

FIGURE 2

Install integrated cireuits IC1 and IC2. Kote ihat one end of each of thuse intégraied civeults is
keyed with a notch, This noteh corresponds to the semi-circular key printed on the IC1 and IC2
designators on the elreuit board, PBe esxtremely careful of the orientation of these two parts; if
they ave installed improperly they cannot be removed withow destroying them.

DESIGNATION ’ ’ DESCRIPTION
() Icl ) type 745 aperational amplifier
() K2 . type 748 opergiional amplifier

-Complete eirouit bozrd component installetion with the placement of the two wire Jurppers indicated
~by the holes conncuted with solid lines. Use the solid wire provided, ne insulation ie féquired on
- these junpers. ’

wire. jumper

¢
o \_\?ire Jumhper

)
)

FRONT PANEL.ASSEMBLY

{ + Ipstall closcd circuit phone jacks J1 and J2 as indicated ia aséembly detail figure 4. Use the
washer supplied with the jacks underneath the mounting nut, Orienl as shown in figare 4, and
tighten securely. :

{ ) Mount the 5 position- 2 pole rotary switch 51 as indicated in asscmbly detail figure 4. Note that
the locating tak ou this switch must be bent cutward slightly so that it presses against the [Tont

panel as the switck is Lightened in place. Use the wagher provided underneath the mounticg nut.
Orient as shown in figure 4 and tighten securely,

{) Arsembie the front panel, hundle and "L" brackess with 4-40 hardware as shown in assembly
delail figure 3. Note thut the unthreaded boles in the "L brackets are used in this step.

()  Fasten the circuit board assembiy Lo the "L" brackels by paselng v 4-40 serew through the civeuit
hoard info the threaded arm of the bracket.

FRONT PANEL WIRING

4
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POWER POD

Begin assembly by mounting the following parts
us ghown in asgembly detail fgure 1.

(') Mount fuss holder astng one 440 X 1/4
bolt and cae 4-46 aut.
) Mount the 7 lug terminal strip using one

4~40 X 1/4 bolt and one 440 nut.

{) Mount trangformer Ti using two 4-40 X
1/4 bolts and two 4-40 nuts,

() Mouat sHde swifch S1 using two 4~40 X
1/4 bolts and two 4-10 nuts, Note: The
Holes in the mounting flanges of S1 may
be tapped for a 4-40 bolt, if so the nuts
may be eliminated.

{) Mount the 12 pin edge connector as shown
in detail figure 2. Use two 4-40 X 3/4
belta, two 1/4" spacers and two 4-40 nute,

{) Mount open circuit phone jack J1 using the
8-32 hardware supplied with the jack.

FIGURE 1 1




NOTE: On the following wire Lists assume
that 1/4 of insulation 1s to be siripped from
the ends of the wire unless otherwisc specified.

{}  Conncet one end of a 8" plece of #22
stranded hook-up wire to terminal strip
. point'2. Solder the 4 wires af this point.
[ Connect.one end of a 5" piece of #22
stranded hock-up wire to terminal strip
‘point 4, Do not solder.
() Connect one end of & 5 plece of #22
' stranded hovk-up wire to termingl point
6. Solder the four wircs at this point.
[ Connect the other end of the wire conn-
: goled o terminal styip point 2 to edge
‘tonnector pin #. Solder this connection
and heware of shorting belween adjacent
edge connector pins and the edge vonn-
ector pins and the case.
() Connact the other end of the wire from
. terminal strip point 4 to pin 7 of the
' FIGURE 2 edge connector. Sclder this connection,
. () Connect the other end of the wire from ’
. terminal strip point 6 to edge connector
CONMPLETED POWER PCD ple 6, Solder Lhis connection,

Begin wiring with the power supply.te'rminal strip a5 shown in agsembly detatl figure 3, Ba careful
w0 note the orieatation of diodes D1 through D4 and the polarity of capacitors C1 and G2,

dount diode D1 hetwee terminal poluts £ (color b:-m':i) and 3. Do aot soldsr any connections.
Mount dicde D2 between terminal poists 2.(color bund) and 5. Do not soldex.

Mount diode DI between terminal polnte 3 (color band) and 4. Do not golder, .
Mount disde 14 hetween terminal points 5 (eolor band) and 6. Do not soldex. . Braid ov twist together the three secondary leads frum transfurmer T1. . Thesé are aiready out to
Mount capacitor. O between ferminal poluts 2 (pusitive end) and 4. Do not solder. : the proper langth. ’ T

Mount, ¢apacitor C2 betweed ferminal points 4 (positive end) and 6. Do nof sclder.

{
{
(
1
{
(

{) Connect one of the red leads from transformer T1 to terminal strip peint 3. Solder 3 wires
at thie point. .

{) Connect the white lead from {ransformer T1 fo terminal strip poind 4. Belder 4 wires at this

T ; . point, . - .

TO0 EDGE . . _ T ) ’ () Connect the remaining red lead from transformer T1 to terminal strip point 5. Solder 3 wires

CONNECTOR at this point. Co

() Cut one of the primary {blaek) leads of transformer T1 to a length of 3" and connect this lead
te one end of the fuse holder as showa in figure 1. Solder this conneciion.

() Connect the remaining black lead of T1 to slide awitch 81 as shown in figure . Holder this
conneetion.

(} Connect one end of a 1-1/2" length of #22 stranded wire to jack J1 as shown in detail figure 1.
Solder this connection,

Y Connect the other end of the above wire to edge connecior pin 5. Solder this connection.

(1} Ipsert line cord and strain relief in the rear panel hole provided as illustrated in figure 1.

: Allow 6 of line cord to protrude on the inside of the case,

() Comect éne ride of the Jine cord to the remaining terminal of the fuse holder. Solder this
connection,

{) Connect the other side of the line cord to switch 81 as shown In figure 1. .

(} Tising one 4-40 X 1/4 bolt end one 4-40 nut fasten the small L' bracket to the Power Pod

frame as shown ie figare 4,

Snap a 1/2 a, fusc into the fuse holder. .

slide the cover in place ang secure with four #4 sheet metal screws as shown in figare 4,

‘Note that these game serews also hold the 4 rubber feet in.place,
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FIGURE 4

note threaded
_ hole

CIRCUIT BOARD
{10l side)

FRONT PAMEL’

FIGURE 3

FRONT PANEL WIRING

{ } Using six 2" lengths of the barc wire provided, wake the connections from the circuil hoard
points "A" through "¥'* a5 shown in assembly detail figure 4, Pass the wire throngh the cireuit
hoard and solder the free end Lo the switeh terminals, When all connections have been soldered
al the switch, solder the cirewit boaxd ends and cul off any excess wire flush with the soidex
joint, Each of these wires should be insulated with & piece of the tublng provided.




Make the"iollowing connections from J1 and J2 as shown In assembly detail figure 4. Use the stranded
hook-up wire provided,

{) & 2-1/2" wire from "A" to J2

{) &8 3" wire from "J"to J2 .

() a2-1/2" wire from J1 to J2 { do not solder the connection ab J1 at this time)

() & 2-1/2" wire from L' to J1 { do not solder the connection at J1 at this time)

{) Usinga 7" length of theé RG-174/Y oo-ax previded make the connection from eireuit bodrd point
NG 40 J1 a8 showm, Do not solder the ghield to J1 at this time, Note that the shield is com
pletely cut off at the circuit board end of this lead and makes no connection to the board.

() Using a 6" plece of RG-174/T make the cannection from J1 to cireult board point "K". Note that
the shield is completely out off at the circuit board end of this lead and makes no comnection to
the hoard.

) Solder the 4 leads connected to the grownd lug of JL,

) Rotate the ghaft of S1 fully counter—elockwise as viewed from the front and orient the control knob

*  puch that lts pointer indicates the "out' positlon. Use a smalil screw driver to sscure this kuch.

THIS COMPLETES ASSEMBLY OF THE SUBTAIN MODULE.

SET-UF AND OPERATION

With the sustain module oriented so that the edge connecter fingers are pointing toward you, use a
small sorewdriver to turn the adjusting slot on the trimmer potentiometer R13 to about the midway
point of its rotativn, Slip the biack eardhoard light shicld provided over the LDRI1 - I1 combination.
Tension holds this shield in place.

Apply power to the sustain either from an external supply { se¢ Custom Instailation section) or by
mating it with the PALA #9710 Power Pod. Plug your guitar into the input Jack J1 and jumper cutput
J2 to the input of your amp, Set the amplifier volume at a moderate level and fully advance ihe guitar
volume controk.

Set Suglaip Duration coniral 81 to the Vout" position and strike a chord. I any distortion (fuzz) cut
be heard reduce the guitar gain until $he distortion disappears. This getting of the guitar volume
control is the optimum operating polnt for your instrument and a mental noie should be made of the
petting for fulure reference. Since there is considerabie amplification by the sustain this reduced
setting of the guitar volume will not cause reduced total outpus from your amplifier. In fact, you will
probably notice a slight boost in overall volume.

Very few pieces of special effects equipment are as easy to operate ns the sustaln, Clookwise rotation
of the Sustain Durailon switch incTeases the sustplning aciion.. With the SBugtain Duration control in the
nout" position there g no sustaln action and all guitar coniroels will operate normally. Unless fuzz is
dosirsd the guitar volume control should not be advanced beyond the optimum polnt determined above.

With the Sustain Duration control set to any of the sustaining positions, reducing the guitar volume
below the optimum level will have the effact of reducing sustain duration, Any changes you may wish
to make in overall volumae while the sustain is in operation will have to be made at the amplifier centrols.

One of the gimmicks you can pull with the Infinity Plus is "controlled feod-back". Set the Sustain
Duration contral to mazimuzm sustain, the guitar volume to the optimum point, and stand close to your
speakers. Now strike a note and hold it. As the vibrations of the string die away the Infinity Plus will
bting up the voiume until the point is reached at whieh the sound from the amp is enough to keep the string
vibrating. This rescenant condition resulis in an infinitely sustained note, only deadening the string wiil
siop it.

As-you become more familiar with the use of the sustain you may notice that there iz a slight sustaining
actlon even when 81 is set to the “out” position. This can he carrested by clockwise rotution of the
adiusting siol of internal trimmer potentiometer R13. Counter-clockwise rotation of this control will
caiige an increase in the sustaining action of each of the settings of the Sustaln Duration control,

A jack iz provided at the rear of tha Power Pod for a foot ewiteh or other remote control davice, Closing
5 'set.of contacts eonnected to this jack will over=ride the Sustzin Duration controi and switch the sustain
out.

DESIGN ANALYSIS

A scheraatic of 1he sustain is shown in figure 3. Operational amplifier IC1 serves as both u pre-amp
2ud impedance matcher. The gain of the second op-awp i sci by the internal resistance of photo-resis—
tor, LOR1 which is in turn dependent on the illumination supplied by lamg [1. Part of the output of IC2

is tupped off by R4 and C3 und applied o the peak detector D1, D2 and C4. The output of the peak detect-
or ig the input for the dzrlington pair @1 and Q2 and these trangistors drive lamp I1,

AgFume an input signal that is increusing in amplitude. As the signal at the output of IC2 tries to increase
it supplies a greater voltage to the peak detector which turns on Q1 and Q2 thereby cauaing Il to glow mone
brightly,  When Il gets brighter it causes the internal resisiance of LDRI1 fo deerease which conécquenﬂy
decreases the gain apd output of IC2, The net effecl of this balancing acl is thai the cutput of IC2 stays

- practically conslant. . As in any feedback circuii there is a slight ervor { feedbock wouldn't werk if there

werer't ) but-thanks to the high gain of the darlington palr this error is minimal, -

Heslstars RS through R13 serve a dual purpose. Maost important]y they maintatn a slipht current flow
throngh 11 at all times. This current keeps the filaments warm and minimizes the thermal inertia which
would- otherwise show up as considerable attack lag during the tremendous increase in signal when a
guitar siring if first plucked. Secondly, these resistors sei the maximum system gain by seiting a lower
limit of illumination for 11, When £1 iz in the "out" pegition there is a current path from 11 through RS
and R14 to ground, Under these conditions R13 can be adjusted go that the loudest anticipated passages
ceuse no lacrease in illumination of I1; congequently there is ne sustain action and the puitar sound

is natural, As more resistors in the cliain RS - R12 are switched in the minimum brilliance of the

bulb is lowered and consequently the maximum gain of the amp is raised, As the maximum gain to
which.the amp ocan go is inereused the length of Lime the sustain can hold 2 note is increased,

IN CASE OF DIFFICULTY

Recheck the wiring with the parts plucement diagram & contrel wiring dlagram. Check the value of
the parts to make gure thul the proper part hae beep installed in each pesition. Cheack polarity of the
diode and transistor basing. Many kils whick are returned for repair are malfunctioning due to poor
solder conneclions, Look over all solder connections 16 see that they are as described in the assem—
bly seetion of this manual. Finally check for solder bridges, wire hits or other foreign matter which
may he lodged in the wirlng or across condueters on the gircuit hoard.

A repair serviee is availablo shouid you be unable lo determine the difficulty. Before sending a unit
buck for repair please write:

PAIA Electronics, Ine.

Service Department

P. Q. Box 14359
 Oklabomn City, OK 73114

Give as full a description of the malfunction as passible, It is possible that some malfunctions can be
diagnosed by mail but {f no diaghosis can he made you will be supplied with a repair address and ship~
ping instructions, Repairs are charged at the rate of $4.00 / hy. plus parts and shipping. Repairs
ordinarily take from an hour to and hour and a half but repair times in specific cases cannot he estim-
ated in advance,
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