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*R9 Function Listing

D1 No longer needed-replaced by a jumper. .

D2 Omitted T

D3 Level shifting diode. Converts 7V P-P signal at IC9 Pin 5 to 5V P-P
signal for IC7 Pin 5,

D4 to 7 These are the shimmer diodes, gating Q3-6 on when Q10 turns on.

D8-9 These disable Q13 and 14 during manual mode with auto progression off.

D10-13-These are the supply rectifiers.

D14 Zener diode-supply reference.

D15-16 These are an AND gate, and control Q9 in the shimmer function.

D17 Peak detector for the AGC transistors.

D18 Peak detector for the Audio circuit.

D19 Level shifter for the ramp generator.

D20-35 These are the matrix control gating diodes.

D36 Control diode for the no shimmer without invert during auto progression
interlock.

R5 Dropping resistor for D14-Must be .5Watt metal film or 1 Watt carbon type.

R20 Was 1.5K now 3.0K

R38 Reduce if IC9D gain is too Tlow.

R39 Decrease if IC9D gain is too high.

R49 Was 1M Now 560K '

R50 Jumper out during Auto Progression testing if desired

R52-64 4700hm-0K to use 510 ohm.

R65-68 & R73-76-Was 180 ohm .5Watt. Now 820 to 1K2 .5Watt.

C2 May be reduced to 470mFd at 6Volts



W9 Function Listing;

IC1.This chip is the main control counter for the unit. It runs the
patterns and controls the pattern selector and modifiers during auto
progression.

I1€2 This chip selects the pattern control source, either from the thumbwheel
switch of from IC 1.

1C3 This is the memory chip with the 16 patterns stored inside of it.

IC4 This cﬁip does the reverse direction function.

IC5 This chip is the Invert function.

IC6 Controls the matrix direction during Auto Progression.

IC7A This is the zero crossing control, allowing the clock to advance only
on zero crossings of the AC line.

IC7B This is the first stage in the control chain, the rest of which is IC1

IC8 This selects the modifier control source, between the manual switches and
Auto Progression.

IC9A This is the chargé pump/ramp genekator for the clock generator.

IC9B This is a schmitt trigger for the clock circuit, both in Audio and

_ Auto/Slide modes.

IC9C This is the low pass audio filter and AGC.

IC9D This is the peak detector for the audio circuit.

Q1 This is the zero crossing detector for IC7A

Q2' This is the control inverter for IC4.

Q3,4,5 & 6 These are the LED/Opto drivers-The main logic board outputs.

Q7 This controls the Bright/Dim function. In Dim mode, it removes the ground
path for Q3 to 7 every half cycle of the AC line.

Q8 This is the interlock that prevents shimmer from happening unless invert
is also present during auto progression.

Q9 & 10 These control the shimmer action.

Ql1l This is the inverter that controls ICs 2 & 8 to switch between manual
and autoprogression modes.

Q12 This enables the matrix switch when . in the manual mode. c

Q13 and 14 These switch between the matrix modes during auto progression.

Q15 & 16 These are the AGC device for audio triggering.

Q17 & 18 These are simulating a programmable unijunction transistor in order
to generate the ramp waveform in the slide mode.

Q19 This reverses the charge pump, IC9A in order to generate the triangle
wave required for the clock to operate.
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R9 Checkout Procedure for New Units--D.Fraser Mar. 14/82

L1 Place a piece of carpet or a towell on the bench to avoid
scratching the unit under test.

2. Place the controller in front of you, setting the controls as
follows: Trigger Source to Auto, Matrix Switch to right side, Auto
Progression Switch to off, Auto Rate control to middle, Bright/Dim
Switch to bright, Load On/Off switch to off, Invert, Shimmer and Reverse
Switches to off, Power Switch to off.aThe pattern selector thunbwheel
may be in any position. Disconnect the jumpers from the logic board to
the power boards.

3. Set Simpson 260 to R X 1 and polarity switch to +D.C.

4.Connect Black lead to a convenient ground point such as the anode
of the zener diode.

5. Measure the resistance to ground at each end of the 27 or 33 ohm
dropping resistor, R5. The reading should exceed 200 ohms at either end.
If below this, investigate for solder bridges, etc.

6. Preset the isolated AC supply to 120Volts and set the current range
to 3 Amps. Plug the R9 into the supply.

7. Connect the scope ground lead to a convenient ground point on the
logic board, and connect the hot lead to the cathode of the zener diode.
The scope should be set for 2V/Cm vertical. Sweep speed is not important.

8. Switch the R9 on. There should be a reading of 5.1Volts +10% on
the scope. If not, clear the power supply fault before proceeding.

9. The pilot lamp should be 1it now. If not, the usual cause is that
it has been wired backwards, or is not receiving power at all.

10.The indicators should be moving. If not check IC9 Pin 5. This is
the 3900 and is the output of the clock generator. There should be a
square wave here with ripple on the top. The duty cycle will probably
not be 50%, but anything from a 30% to 70% duty cycle dis OK. The
amplitude will be about 7V P-P. Rotate the speed control to both ends
to ensure that the speed does 1ndeed‘vary end to end. If no square
wave is present, the clock generator is faulty. If the square wave is
present, check in this order until the fault is found: IC7 Pin 1 for
5V P-P square wave, IC7 Pin 3 for 60Hz square wave, ICl1l Pins 10,9,7,6,

‘I1C3 Pins 9,10,11,12, IC 4 Pins 10,11,12,13, IC 5 Pins 3,4,10,11, and

the Collectors of Q3,4,5,86. 90% of the faults here are either solder
bridges of improper parts placement.

11. With all 4 indicators now flashing, find the straight 1-2-3-4
pattern, which is usually "F'on thevthumbwhee]-switch.
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12.Check invert operation. IC5 controls this.The invert switch goes

~through IC 8 Pin 7 to pin 10 on to IC5 Pins 2,5,9 & 12.

13. Check reverse switch. This is done by IC4. The switch signal goes
to IC8 Pin 1 to pin 13 and on to IC4 pins 9 & 11. Q2 acts as in inverter.

14, Check shimmer. On shimmer, all of the lights flash on for about 50%
of a clock cycle on each clock cycle. This is produced by D4,5,6 &7. It
is controlled through IC8 Pins 31&18 to Pins 11 & 12 on to D15, D16, Q9
and Q10.

15. Switch the invert on and set the trigger selector to audio.

18. Switch the Brt/Dim Switch to Dim. If the lights do not dim,
check for a 60Hz square wave on the collector of Q7. This test need only
be done if the Brt/Dim switch fails to work. There should be zero volts on
the collector of Q7 when in the bright mode.

17. Set invert, shimmer and reverse switches to off and turn the trigger
selector to slide. If slide action appears normal for one complete cycle,
go to the next step. If not the scope should be connected to the emitter of
Q17 to check for a slow positive going ramp waveform. This test must be
done with a times 10 probe as the normal input impedance of the scope will
upset the circuit and prevent it from functioning properly.

18.Return the trigger selector to Auto.

19.6Go through the 16 positions on the thumbwheel switch and make sure
no two are the same. If you get several patterns repeatin themselves through
the 16 positions, the usyal cause is a solder bridge on IC2 pins 1,3,5,7,
10,11,12 or 13 Or on IC3 pins 1,2,3 Or 15 or on P3 pins 1,2,3 or 4.

20. Switch to auto progression. Place the probe from the scope to IC1
Pin 1 and note 6f it is high or Tow. Turn the rate control to max. and
check to see that this pin eventually changes state. Jumpering R50 with
a clip lead will speed up this process by 50%. When IC1l Pin 1 changes state,
you will then know that all 16 patterns will be properly produced by IC3.
While waiting for IC1l Pinl to change state check that the invert, shimmer &
reverse are functioning also. Note tha£ while in the auto prograséioh mode,
shimmer should never come on at the same time that there is no invert. Inver
must be on, for shimmer to come on. Q8 is present to act as an interlock to
ensure this. Auto progression switching is done by IC's 2&8, with Q11
coatrolling the two ICs.

21.Connect a %" to %" cord from a speaker out test jack on the test panel
to the audio input on the R9. Connect the wattmeter to the RCA jack above
the %" jack on the panel. Select an FM rock station and set the Bass control
to the flat position.
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22. Connect the scope to R41, a 560K resistor, where it connects to the
10 Pin amp connector Pin 4,

23.Turn rate control to maximum and note the waveform on the scope. Set
the position control so that the 4V P-P(approx) line up as well as possible
with graduations on the scope. These are the upper and lower trip points of
the schmitt trigger IC9B and will help to determine if the audio trigger
is working OK.

24.Switch the tr-gger selector to audio.

25.Turn up the audio until the indicators start to move. This should reqg-
uire lTess than .1 Watt.

26.Turn the balance control on the amp so that the sound almost disappears

- This is to prevent step 27 from being too loud.

27.turn up the level on the amp so that 50 Watts is shown on the meter,
and check that there is good.synchronization with the music.

28.if the case trigger needed over .1 Watt to work, IC9D has insufficient
gain, and R38 should be shunted wfth another resistor until the trigger
sensitivity is below .1 Watts.

29. If chase action is good at low level, but not at high level, refer
to the waveform on the scope. If the pattern seldom approaches the upper
trip point, IC9D has insufficient gain. See step 28 for the cure, If the
waveform goes high 0K, but seldom approaches the lower trip point, IC9D
has too, much gain and R39 will have to be shunted to reduce the gain.

This assumes that the audio trigger circuitry has already been made
functional. .

30. Vary the input level fron .1 to 50 Watts and make sure the R9 will
trigger all through this range. If not, the AGC, IC9C may be at fault.

31. Turn down the amp to prevent blasting, and disconnect the -udio cable.

32.Switch the trigger selector to Auto.

33. Switch off the AC supply or unplug the R9. If not done already, take
an awl and slightly expand the pins in the rear panel connector.

34, Plug in the test display and recbnnect the jumpers to the power boards

35. Reconnect the AC power to the R9.

36. Check the pattern indicators for proper operation. Solder bridges on
the power boards can sometimes cause two lights to come on at the same
time that are not supposed to.

37.Put Brt/Dim Switch to Bright and switch the Load Switch to on.

38. Check for proper operation in all 3 matrix positions. If any channel
is dead, the fault is usually either poor contact in the output connector,
or a solder bridge from pins 1 and 2 on an opto coupler, while a lamp
staying 1it dimly when it is not supposed to, is either a leaky triac.or



_a solder bridge from pin 5 to either pin 4 or 6 on an opto coupler.

39. Check Dim action with load.

40. Switch to auto progeession and ensure that the R9 operates in all
3 matrix directions. If it will not, check in the vicinity of IC6.

41. Screw down the logic board.

42, Record the serial number, AEPB number, date completed and any modifica
tions out of the ordinary in the record book.

43. Screw on the 1id. If the unit is going out of town, a photocopy
of the schematic should be tucked in under the logic board before putting
the 1id on.

44.Clean off the excess heatsink grease and fingerprints.

45. Make out the job invoice to the sales dept.

46. Deliver to sales dept, or pack as required.

Finis



R? FROGRAMMED LIGHTING CONTROLLER User’s Guide

s Ste s v st Jenen et Shase et ere Emine leme S cwae tmar ek s o Mere M et Sheem el e Shels SN eSS Toied S et et S ebe veb SSVR HONE 0SS $SIOS WHOSH LSS PG Seias ase dbsse emmen SveRe

The R? lighting controller has two operating modes, MANUAL and AUTO
PRDOGRESSION. In the manual mode, all functions are selected manually. In
auto progression, the matrix, invert, shimmer, reverse and thumbwheel
effect selector switches are taken over by the internal logic and will
change patterns automatically. This mode is for when the operator is too
busy to pay attention to the lights, yet does not want the lights do be
doing the same thing all the time.

In practice, we have found that the operator will normally leave

the unit in the auto progression mode and only select functions manually
when they wish to use a specific pattern with a specific song.

THE CONTROLS:

Audio/Auto/Slide Rotary Selector Switch - This switch selects the
source of the trigger pulses that actually sequence the lights. In the
audio position, it uses the bass 1line in the music to trigger the
lights. In the auto position, the speed of the lights is set by the RATE
or SFEED control to the right. The slide position uses a “"ramp"
generator to control the speed. The speed of the chase starts very slow
and gradually builds wup until they are flashing at high speed. Then,
once a certain speed is reached, the lights stop chasing and the
sequence starts again. This function is useful when the controller is
used during the day in a club environment where the operator wants the
lights to do something yet there will be no music playing and a steady
speed chase is too boring.

Matrix Switch - This switch is the sideways one to the right and
slightly above the Audio/Auto/Slide switch. On many units this switch is
unl abelled. In the manual mode, this switch controls the direction of
the chase with a matrixed lamp display. In auto progression, this
function is taken over by the internal logic.

Auto Progression Switch - When engaged, the matrix, pattern
selector, invert, shimmer % reverse functions are taken over by the
internal logic.

Rate or Speed Control - Sets the chase speed when the Auto mode is
selected by the Audio/Auto/Slide Selector Switch.
Bright/Dim Switch ~ This switch dims the lamps S0%. Flease note

that this switchapplies DC to the lamps and if used with transformer
operated lamps or neon, it must be j;umpered out to defeat its function.
Failure to do this will result in destruction of the transformers in the
lights. With reqular incandescent lamps, tfunction is perfectly safe and
no problems will result. ‘

Pattern Selector Switch — This is the unlabelled thumbwheel switch
in the middle. It has 16 positions, to select the 146 basic patterns.
This switch has its function taken over by the internal logic when the
auto progression mode is selected.

Load On/0ff Switch - This switch turns the lamps on or off, while
still allowing the coantroller to operate. This may be used by the
operator to select the pattern he wants with the lamps off and them
switch the lamps on only when appropriate. This switch could also be
called a "preview" switch.

Invert 8witch -~ This switch inverts the pattern. That is, for
example, instead of one light on, with 3 dark, you can get one off with
three on. Some people call this a "Light Chase/Dark Chase" switch.

Shimmer Switch - This switch flashes all the lights on during the
first half of each chase step. It looks best if used with the invert
function. In the auto progression mode, this function only comes on if



the pattern is inverted.

Reverse Switch -~ This reverses the direction of the chase pattern.
As stated earlier, the invert, shimmer and reverse functions are
controlled by the internal logic during the auto progression mode. For
these switches to have any effect on the lamps, the controller must be
in the manual mode.

FPower Switch - This switch controls the main AC power to the unit.
Please note that when the AC power is turned off, the logic for the auto
progression is reset, starting the auto progression program over once
the power is switched back on.

Rear Fanel

AC Cord - Do NOT defeat the third prong on the AC cord. It is there
for vyour safety. If the cord is damaged in any way, it must be replaced
by a qualified technician.

Fuse Holder - Replace the fuse only with the type indicated on the
rear panel.

Audio Input Jack -~ This is the 1/4" mono phone jack. Please note
that the ground side of the jack is completely isolated from the
chassis. The input impedance is 22k ohms and the input signal may be
anything from .5 Volts to S50 Volts RMS. This means that you could use am
amplifier up to 1000 Watts without any worry about damaging the audio
input circuit. The audio input has automatic gain control for operator
ease.

Output Connector - This is usually a 10 pin Cinch Jones socket. The
male connector to use with it is Cinch Jones part # F310CCT. It is
available through most electronics part suppliers. The pins 1,32,5 & 7
are the "X" Axis outputs in a matrired display, while the pins 2,4,6 & 8
are the "Y" Axiszs outputs. Ping @ & 10 are ground pins, wired to the case
of the unit and to the third wire ground of the AC cord. This pin out is
slightly different in 24 Volt units used for low voltage loads. Flease
consult the wiring diagram enclosed with those units.

Spare Parts

Spare parts may be ordered from:
FRASER ELECTRONICS

P.0.Box 4265

Vancouver, B.C. V&E 3Z7

or from the dealer where you purchased the unit. Thank you for
purchasing the R9? Programmed Lighting Controller. I1f vyou have any
questions about it or any other lighting control application you may
have please feel free to send us a letter of to consult with your
dealer.



A Note for the Professional Technician Installing this unit.

When installing these units care should be taken to
allow unrestricted air flow around the cabinet if the loading
exceeds 2500Watts total. If it is inst-1led in an enclosed xabinet,

a fan should be provided to allow sufficient cooling.

When inserting the AMP pins into the connector they should
be inserted as far as they can go until they click into place,.
After the socket pins are in place, the pin should be flared
slightly with the prong on a pair of needle nose pliers or with a
small punch. If this is not done the connector will be extremely
difficult to fit into place. Also, If more than 5 Amps will be
flowing through any pin, the connection should be soldered as
well as crimped or the connector will run warm,

Note that any short circuit in the load will instantly
blow a triac if power is connected and shorted triacs are not covered
under the warranty except when the lights are also purchased and
installed by the dealer selling the controller.

While the power switch is a UL and CSA approved 20Amp per side
type, its 1ife can be extended indefinitely if the lamps are switched
off by the "LIGHTS ON" switch before the power is switched off.
Conversely, when switching on, switch 1ife will be imporoved if
the lamp load is turned off with the lights on switch before switching
on. After the power switch is turned on and the controller is running,
the load can be engaged with the 1ights on switch. The Jights on
switch operates at logic level and may be used as often as necessary
with no detrement to anything.

The Bright/Dim switch comes jumpered out on all US models,
and this jumper must be removed if you want the dim function to
work. The reason that this is done, is because if the dim is
engaged with transformer operated loads such as "RAIN LIGHTS" or
NEON, the transformers in them will be destroyed and the controller
may be damaged. The reason for this is that on dim, DC is applied to
the load which cannot be used by tranforrmers. Thr jumper prevents
accidental damage from the use of this switch, If ordinary
incandescent lamps are used, however, it is perfectly safe to use
the dim function as long as none of the lamps are transformer
operated.

: To ease in service, the schematic diagram is tucked in under
the main printed circuit board.

The input connections for the power are industry standard color
code. The BLACK and RED are the HOT lines and should be 110Volts
above the Neutral which is WHITE. The voltage between the Red and
Black may be 180' out of phase giving a reading of as high as 240V.
The GREEN of course is your chassis ground. Under no circumstances
should the unit be connected to two legs of a three phase system,

If this is done, it will still function, but the zero crossing timing
will be at the wrong time for two channels, and there will be a

large amount of electrical noise induced into the sound system. If the
input power is three phase, both the red and black must be on the

same leg. '
If there are any further question, I may be contacted through the
dealer where this unit was purchased. .. o :;M

Y beal 7 e
Daniel Fraser
Aug. 18/1980
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COL~02 1000ufds/10~-16V I3V 8" 2 Prs. LT0 ea. M FCE Fower Supply Filters

COZ 0.1 mFd/50y 40 1S M FOR Low Pass Filter
Cod luFdsAle-S0y o2 L200M FPCR OIC 2C Inpub Cap
COT 0, 0022uFd .4 12 M FCR Low Fass Filter

Cos 1ouFds1o-25V 02 L20M FCEOIC PC Qutput Cap

CO7 fuFdrs1lea-S30y o1t L2 M FOCR AGE Filter Cap

Cog lutdsony o2 15 M FLOE Fealk Det Filter

Coe o, 015uFd .4 L12 M FCE Auto Timing Cap

Clo 100uFd/6. 3-10V 1" L22 M PCE Slide Osc Timing Cap

D01 Rare Jumper .35° L1 M FCE Zero Crossing 8w
DOZ Omit M FCE
DOZ inNdalag L3¢ D& M FPCE Clock Level Bhifter

DO4~-Q7 IN4148 2" 4 FPes. L& ea. M PCR Shimmer Diodes
DOB--0% IN4L148 L E" D Peos. L0686 sals M OPFCE Matrisx Auto Prog.e Sw.
DIO—-12 1N4DO01 .3Y 4 Frs. .08 ma. M FCE Fower Supply Rectifisrs

D14 1N47ZT 5" 25 M FCR S.1V/1W Zener Regulator
D15-16 1N4148 .3" 2 Pcs. 06 ma. M PCB Shimmer Gate
D17 iN4148 3" 06 M FCB AGE Detector

pig8 inNdia4g ¢ 06 M FCHE Audio Peal: Detector
Di® InNg148 .5¢ L0686 MOFDE Slide Level Shifter
D346 1nN4148 . 5°¢ L0868 M FCE Shimmer Inhibit

IC1 4040 1.432 M PCE Chase Counter

IC2 4019 or 4519 1.08 M FPCR Effect Select Auto Frog Sw.
ICE 6301 or 745287 RAE S.70 M FCR Effects FROM

IC4 4019 or 4519 1.08 M FCR Reverse Control

ICS 4070 L6862 M PCE Invert Control

ICS 4001 LEEZMOPEB Matrix Auto Prog Control

IC7 401= .48 M PCER Zero Crossing Sw

IC8 4019 pr 4519 1.08 M FPCB Auto Frog Select for Switches
ICe LMZESOO 1.1 M FCE Audio Proc/VCO

JiI Ins. Jumper 2,97 02 M OPCE PE o 10 2-9

J2 Ims. Jumper 1.0% 02 M RFCE IC 2-1 to R4l

JZ Ims. Jumpesr 1.0" L2 M PCR IC 92-6 to R4S

Jd4 Ims. Jumper 1.0" L2 M FCR 6 Coll to PL-3

J% Bars Jumper 2" 02 M PCE Through Roard Jumper

FOL &£40454-4 Amp .38 M PCER To LEDs/Brt Sw/Load Sw.

FOR2 6404%4-6 Amp .38 M PCR To Fower Hoard

FOE 4404544 Amp .38 M PFCR To Fower Board

FO4 6404544 Amp L3I M FCE To Xfme/DC to Front FPanel

FOI &40454-14 Amp I3 M PCE To Modifier/Auto Prog Sw's

FO& 1-&6404354-~0 Amp 50 M PCE To Audio/Rot Sw/Matrisx Sw.
FO7 A404354-4 Amp LE3 M FCR To Thumbwheel Switch

FCE-Main Fraser Electronics 15.00 M PCE Double Sided Logic FCE
Aol 28C45R LAE M PCR Zero Crossing Switch

Q02 28C4E8 A5 M FPCE Invert Sw Inverter

poz-04 28C4E8 4 Pos. »13 ea. M FCE Output Drivers

o7 28C2120 <23 M PCER Dim Switch

GOB 2&C458 <13 M FCE Shimmer Inhibit

Q0% 280458 13 M PCE Shimmer Control

A10 INZR0& .18 M FCE Shimmer Control

11 25C4E88 13 M PCE Auto Frog Inverter

A12 28C2120 L2E M OPCE Matris Auto Prog. Sw.

A13-14 28C458 2 Fes. L1353 ma. M PCE Matrix Auto Controls
G1s 28C458 L1353 M PCR AGD Control Devioce

fls 250458 L1353 M PCER AGC Control Device Driver

@17 ZNIR04& 18 M FPCR Slide Osc

Q18 2904509 12 M PCE Slide Osc

Q19 250438 - 12 M FCE VCQ Discharge

RO1-04 QE1-Z0K J52" 4 FPes. D2 2a. M FCR Thumbwheel Full-ups
ROD 27-22 ohm/lWatt 8" 07 M FCE SV Bupply Dropping Hes.
Rg 2E1 ST L2 M FCR OIC 4-14 Full-up

RO7 A47E--100E 50 02 M PORE OQZ2 Base Cuwrrent Limit

ROS-11 2E1I-128 059" 4 Fes. 08 ea. M OFPOER Output O EBase CQuwrrent Limit
R1Z2 91128 5" L2 M FCER QA7 Base Current Limit

R1Z% 2F1-3Z0E 5" L2 M FCR OIC 78 Full—up
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s AT LU S S
Ri4 24150
1% 478 -100k
Rié& 47K-100K
17 QEL-Z0K
R18 47k -100kK
R19 10k .57
R20 ZEDO .S
RZ1 2KZ2 &Y
R22 1EOQ . 5"
RI2E QHI-15K
R24 9115k
R25 ZE2 L&Y
RZ2& 47100k
R27 10 5"
R28 47K 100k
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02

. Q2

@22

X2
-Sll
3

.02
i
« 32

B

29 LEE 172 Watt .

RZ0 100K 5"
S N e B A

REZ 101 .5"

RE4 100K oY
RIS 1Mo Lo
RI6 ZM2 Lot
RE7 100k 3"
R3E 100K .50
RIS 1mo 5"
Rao 150K 0"
R4l S&0r 3"
R4Z 1Mo .2
AL P10k 25
R44 1Mo L o"
F4Z IMB-2ME
Fa4s FLOK-1MO
47 1S 3"
R4g 10 3"

.0

LOR M PR OIC

w L

.02

iy
w L3

M FC
M FC
M FC
M FC
L02

02

232

LA I it WS o U

R R p WU BN S W S s

M FCE IC 7-3 Full-up

L02 M PCE Q1 Basme Current

M OFCE OB Base Current

L2 M PCER OIC 82 Pull-up
LE M OFCR O Rase Full-up

B Q1O Rase Full-—-down

B QIO Base Full-up

B Alo Coll Full-—-down

B Shimmer

Current Limit

Limit
L.ims i

M FCE Q1% BRase Current {imit
M FCE G144 Base Current
M FCER Auto Prog Sw Full-up

M PFCER G111 Rass Current Limit

M FCE Q11 Coll Full-up

.02

3}
ad

M FCR G112 Rase Current LLimit

LO2 M PCER Audio Input
M FCE AGC Attenuator

02 M PCR Q1S5 Base Pull-—-down
L02MPCR Q16 Coll Current Limit
REZ 10K 1/2Watt %

L02 M PCE Audio Input Ground Res.
?C Gain Set

L2 M PCR I 20 Gain Set
LR IC 20 EBilas Set
M FCRE Q14 RBase Current Lim
CR IC 9D Gain Set

- D2
.02

[

LIRS

Sz M FCE IC

-2

- 03

FF t"]

L2 M FCE Q19 Base

£
L A

v

- 0

.02

RAT 470K-S60K .47

RB1 FEI-Z0K
REZ PEL1-50K
REZ FH 150

[=T
uowd

[
" ot

. 4"

M

MF

?D Gain Seb

M FCR C8 Dischargs
Ck IC 98B Trigger Set
L2 M PR OIC 2B Trigger Zet

M

2 M

)

M O
M G

)
L0

02

w Cud i

- 02

Co1-02 1000ufd/ 1018V

CO% 0.1 mFd/

50V .4

Cod luFd/16-50V 2
COS Q.Q0Z2uFd . 4°¢

.1

FCE IC 9R

Rias
Current Limi

M FPCR IC 924 Charge Fump
202 M FCE IC 2A Charge Fump
B 8lide Osc Trip Set

B Slide Qs
2 M PCE Slide UOsc

M FCE Mod
M FCH Mod
M PCR Mod

e 1 S [~ 1} -3
et n e

15 M FCR
LE0MFCR

¢ Trip Set

Sw Full-—up
Sw Pull-up
Sw Full-up
Fes., L Sy @,
L.ow Fass Filt

Limit

Filter

it

t

Timing

M POER Powsr Supply

he

IC 20 Input Cap
oM PR Low Fase Filter

Filters



Cane Fronmt 15,00 Front Fansl
Case Sub-Front H.00 Front Fanel

Ingulators 25" Crimp Conn Cover Heyvstone 4470
Uged 1f S2 has Tab Conns.

-

El1-2 Fnobs 2 Feos. Cliff K9 o/w caps. .50 sa. Front Panel
LO9—-12 #4 Lockwashers I Fcs. 02 ea. Front Fanel LED & FPilot FPCR Mtg.

2 oPoe. EFMXOLE30 aa. Front Faneld

L1Z-26 #4 Lockwashers LOZ ea. Front Pamel Switoch Mounting

NO9-12 4740 Nuts I Fos. L0 ea. Front Panel LED & Filot FCE Mtg.

M1Z--2& 4740 Nuts 02 ea. Front Panel Switch Mounting

FoBR-LED Fraser Elect 1.00 Front Fanel

PCE-Filot Frager Elect. .30 Front Famel

FTL 100k Lin. Fot Mougser ZI1VASON1 1.735 Front Fanel Rate Control

RSO 100K T, 5v L2 Front Fanel Rate Range Set

BE1 10K 2,020 ~0Z Front Fanel Rate Range Set

S509-12 4/40 Flat Hegad Screw 172" T FPos. DD ea. Front Fanel LED % Filot
FCE Mtg.

S13-24 4,40 Flat Head Soreaws 1729 00 ea. Front Fanel SBwitch Mounting

87 24 Ga. 2.0" U2 ea. Front Fanel 8% to Thumbwheel Common.

SCO1 4404414 Amp .38 Front Fanel To LED FCR

GC04q 4404414 Amp .28 Front Fanel DC connector

SCOE 6404414 Amp 28 Front Fanel To Mod Switches

SCO&eA 440441 -3 Bmp .32 Front Fanel To Rotary Sw.

SROLC 640441 ~3 Amp 1% Front Fanel To Matriy Sw.

SCO7-08 23" Crimp Conn Keystone 4475 2 Fes. EMYX 15 ea. Front FPanel Used if
S2 has Tab Conns.

SWOl 2 Fole/3FPos. Rotary Mouwser 10YXG4Z or YO 1.593 Front FPanel AutosAcdio
Slide Sw.
BWOZ2 15A 250Volt Toggle 4.00 Front Fanel Fower Switch

BWOZ SFST Slide Mouser G376-8-20128D04~0 .40 Front Fanel Eright/Dim Sw.
W04 SFST Slide Mouser S76-8-20128D04-0 .40 Front Fanel Load On/0FF S,

SWOE SPST Slide Mouser S97&6~8-20128D04~0 .40 Front Fanel Invert Sw.
SW0s 5P5T Slide Mouser 37&-89-Z20126D04~0 .40 Front Fanel Shimmer Sw.
SWO7 SPST Slide Mouser I7&-8-20128D04-0 .40 Front Fanel Feverse Sw.
SWOB SFST Slide Mouger 57&-5-20128D04-0 .40 Fromt fanel Auto Prog. Sw.

SWO? 16 Fos. Binary Thumbwheel Unimay SF-54 w Ends  Jameco 10,00 Front Fansl
Effect Selecltor

SW10 SFDT Centre-off Mini Toggle 2,50 Front Fanesl Matris Conteol Sw.
Tubing Z/1&" Dia. 2V A5 Front Fanel Insulation for REO

Wal-06 24 Ga. 2" & Pos, 04 ea. Front Fanel Pl to Leds/Load/Bet, Sws.
W12-20 24 Ga. lo" 2 Fos. 4 ea. Front Fanel F4-3Z,4 to Front.

2325 24 Ga. 8" 3 Pos. 24 ga. Front Fanel PSS to Modifier Switohes
W24 24 Ga. 19° O Front Fanel FI to Auto Prog Switch

W27-321 24 Ga. 10" 5 FPos, .4 Front Famel F&A +to Rotary Switoh
WI4-Z6 24 Ga. 10" 7% Po=. L4 Front Panel PSC to Matris Switch
WI7—40 24 Ga,. 5" 4 FPos, L4 ea. Front Panel P7 to T/°W Switoh

WaS 24 Ga. I.5Y L0 Ba. Fromt Panel 51 to FPoat.

Was 24 Ga. .59 LO02 2a. Front Panel S8 to 83

Wsg 24 Ga. I.9¢ L0F 2a. Front Fanmel FRev. Sw. to Thumbwhesl Commoan
W52 24 Ga. 2.0" 202 ea. Front Fanel Rev. SwWw. to Shimmer Sw.

W& 24 Ga. 2000 L 02 e2a. Front Panmel Imvert Sw. to Shimmer Sw.

W& 24 Ga, I.5¢ D2 ea. Front Fanel Invert Sw. to FPilot B2OBR-

W& 24 Ga. 2.00 02 @a. Front Fanel Load Sw. to LED PCHE+

WaE 24 Ga. S5.0¢ .02 ga. Front Famel LED FCOB+ +o Pilot FCERE+



Cl1-18 ,01-.03 ufd 400y 4"
D2O-25 1N4AL48 4" 14 Pieces
FO1-08 248 Fast Blow & Fos.
FOf L2330 Slow Blow - A0
Flange 2" 1"X1" Oluminum 32

8 Fi

.04
Elec
Fowe
Fiec

Bres W20 ea. Fower FOE Moisze Filter Cap
g#a. Fower FCOE Matris Control Diodes

tel .10 2a. FPower FOR Trisr Pusoes

r FCB X¥fmr Fuse

es  2.00 ea. FPowser FCE Heatzinks

Fuse Clips Keystone 2529 or 3514 18 Fes EMY .11 e Fower FCE FPCR Fusze Clios
J& Bare Jumper 1.5" 02 Fower FCB Fuse Bypass for Neutral PCHE

LO1-08B #4 Lochkwashers 8 Fieces

MO1-08 4740 Nutz £ Pileces
Opto 18 MOCEOI0 8 Fiecec

O3

1.41

FO8B-0% £404%54-4 2 Pieces Amp .3
FCR~Fower 2 Fieces Fraser Elect. 7.%50 sa. Fower FCR lLoad Switching Roard.
REG7~&4 470-310 ohm %" 2 Fieces

R&ET72 BRO ohm—ik2 1/ Watt
R7Z-80 &8-180 ohm 1/2 Watt

S01-08 4,40 Pan Head Screws
Tabe Keyvstone 1287 12 Pcs.
TRi-8 IT-2B8 B8 Pieces 1.35

B H
» wd

.EH
1/2n
EMX
B2R.

« 02 ea. Power FCR Triac Mounting
ea. Fower FCR Triac Mounting

ea. FPower FOR Triac Drivers
& ea. FPower FCE Logic Input

L2 ea. Fower PCE Opto Current limiters
L0353 ea. Power PCE Triac Trigger
03 ea. Fower PCE Triac Trigger
8 Fieces <03 ea. Power FCE Triac Screws
07 ga. Fower FCR Fower connectaors
Fower FCR Triacs



Cazse Hear 10000 Rear Fanel

Clamp 274" Cord C1amp .75 Rear FPanel Fower Cord C1amp
F1o 138 Fast Blow . 15 Rear Fanel Main Fuse
Fuse HMolder Chaszis Mount 1,830 Rear Fanel Main Fuse Holder

SCOLB 440441~2 Amp W14 Rear Fanel Audio Conn to #CR

SCO% Fhorne Jack Cliff SZ/8NS L3538 ea. Rear Panel audio Input

SC10 1-4B80707-0 Not used with Jones plug. Amp W50 Rear Fanel Dutput Connecter

Shell

S5C10 SE10AR Not used with Amp plug. Cinmech Jones 2,25 Rear Fanel Output Connect

er .

81119 ZE05ET1-1 Neot used with Jones plug. 9 Feos. Amp L 10 2a,

Fins.

SC20-21 .25 Crimp Conn. kKeystone 4470 12 Prs. EMX 1% ea, Be

Fower FCE Conns.
Sticker 1.00 Rear Fanel Finout

Rear FPanel Socket

ar Fanegl

TR-FTE 24 Ga. 10" 2 Pes. 24 ga. Rear Fanel F&E to Audic Jack.

w4l 16 Ga. S.25" 10 ea. Rear Fanel 810-1(J1) to Fower FCER
Waz2 1& Ga. &.25" .10 2a. Rear Fanel 510-2(J3) to Fower FCRE
W4i—44 146 ba. 12.3" 2 Pos. <10 ea. Rear Fanel S10-Z,4035,7)
Was 14 Ga. 4.,25" 10 Rear Fanel S510-5(3%9,10) to Ground
W46-47 16 Ba, 17.0" 2 Fcos. 210 pa. Rear FPanel S510-6,70348,8)
W4g-49 16 Ga. 10.5" 2 Fcs. 10 ea. Rear FPanesl 510-8,202.4)
Wea 1473 B Ft. 7.30 Rear Fanel Fower Cord

to Powesr PCR

to Fowsr FCE.
to Fowsr FCH.



C11-18 .0l-.05 ufd/400V 4" B Fisces .20 sa. Fower POER Noilse Filter Cap
D20-325 IN4L48 4" 14 Fieces 048 2a. Fower FCE Matrix Contreol Diodes
FOL-08 B4 Fast Blow & Pes. Electel 10 sa. Fower FIR Triac Fuses

FO? ,Z2-.3A Slow Blow A0 Power FECB X¥mr Fuss

Flange 2" 1"X1" Aluminum 2 Pieces 2.00 ea. Fowsr FOE Hestsinks

Fuse Clips Keystomne T85E9 or 2514 18 Fos EMX .11 2a. Fower FCE FCE Fuse Clips
Jé& Bare Jumper 1.5% .02 Power FCBE Fuses Bypass for Neutral FCBE

LO1-08 #4 Lockwashers 8 Fiecss .02 sa. Fower PCE Triac Mounting
NG1-08 4740 Nuts 8 FPieces .03 2a. Fower FPCE Triac Mounting

Opto 1-8 HMOCZEO10 8 Pieces 1.41 sa. FPowsr FCR Triac Drivers
FOB-09 £40454-4 2 Fieces Amp .34 sa. Fower FCBR Logic Input

FCB~Fower 2 Fieces Fraser Elect. 2,50 sa. Power FCE Load Switching Board.
RE7-6&4 470-310 ohm 5" B Fieces .02 esa. Fower FPCE Opto Cuwrrent Limiters
R&ET-72 B20 ohm—1ik2 1/2 Watt .5¢ .03 e2a. Power FCE Triac Triagger

=3

R7%5-80 68-180 ohm 172 Watt 5" s 0X ea. Fower FCB Triac Trigger
S01-08 440 Fan Head Screws 172" 8 Fieces 0% 2a. Fower FCOCE Triac
Tabs kKevstone 1287 12 Pos. EMX .07 ea. Fowser FPCER Fower connectors
TR1-8 IT7T-28 8 Pieces 1.23% ea. Fower FCR Triacs

It
I3
5
'I’
z
n



Case Bottom 8. 00 Chasgig

Case Cover 22850 Chassis
HS1 Heatshring Tubing =/40 X 174" pyig, Omit {4 Cord is wired direct tp B Ower
sWwitch, |10 Chassis Cord hot.

HS2 Heatshring Tubing 1,5 y 174" Dia,
.20 Chassis ac Cord Neutral,

L2774 g4 Lockwasher 8 Fes, 02 aa, Chassis

Lugs #¢ Solder Lugs 2 peg, EMX .03 ea, Chassig Ground Lugs,
N27-34 &/Z2 Nutg 8 Fcsg, 04 g, Chassis

Flo 1-480704 -0 Not used With Jones Plug. Amp L &0 Chassis Qs
Fli—i1g 3505502~ Not used With Jones plug. g Fos, amp
hell Finsg

Fig SE0&ELE9—1 Not used with Jones plug, Amp .10 Chas=sig a/F

Omit ¢ Cord wired direct +p Power boapo

F Male Cann Shell
10 ma, Chassig O/F Conn S

Conn Shell @y Firm.

Rivets 1/gw Dia. Fop spgz 20 Frs, 04 @a. Chassig

27-%4 gLymo Fan Head 172" 8 pes. M mg, Chassig
SIT3-40 #4 Fan Head 1,4 & Pes, o3 €a. Chassis rjg Mounting.
S41-44 &ymo Fan Head 172" 4 peg, =03 aa, Chassis Main FCHE Mtg.

SCOE~DE,08~09 440441 ~4 4 prs. Amp 5 2a. Chassig Logic Tm Fower FCHE Jumper g
Spacers Clifs 12w 4 Pieces 05 amag. Chaseisg Mair FCRE Spacers

T1 EV/ZO00mA 3.50 Chasaig Fowep XFme,
WO7-12 ng Ga. 12" 4 Fes, S04 @a, Chaggig F2 to pg
Wiz-18 =4 La. 12" 4 Feg. <04 sa, Chassig px to pg
W21-22 =g Ga. 4" = Fes, 04 ma, Chassig Fa—-1,2 +o Fup- X+mr.(0pt.)

WSO 14 ga. Z.gn - 13 ea, Chageig Fuse Holder +q Hot Pur FCE.
WS1 14 Ga. 150 213 ga, Chassis Fuse Holder to Fower Switen
W32 14 5., Sw 1% ea. Chassis Cord tgo Fower Switch(Dpt.)
W3Z 14 ga, &5 13 ea. Chassig Cord tea Newtral Fower FCE.

W34 1g Ga. 12, s» L07 ea, Chaseaig Xfme- te Fower FCe
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