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Triaxis Tube Chart

nonnr

V1 V2 V3 V4 V5

LEFT RIGHT

FRONT

V1A Input Stage Lead 1 Modes
VIB N/A

V2A Input Stage all other Modes
V2B Gain Stage

V3A Gain Stage/Lead--Rhythm Mixer
V3B On units w/TX4--Lead 1 Red Tone Control Buffer Stage
w/o TX4-- Gain Stage

V4A Lead 2 Drive Stage
V4B Lead 2 Drive Stage

V5A Effects Return/Output Side A
V5B Effects Return/Output Side B



Triaxis Repair Guide 1

1) Board Layout

The Triaxis has several different circuit boards, and you should be familiar with them before repairing or
calibrating the Triaxis. The unit should be on the bench in front of you, with the front panel facing
towards you. All directional references (left, right, front, rear) will be from this orientation.

The large board in the front half of the unit is the TX2 board. Under the large silver cover is the Eprom,
the CPU, the battery, and most of the digital program ICs. On the right side of the board is the midi
circuit and the power supply for the digital section. On the far left side of the board are the control
sections for the Dynamic Voice, Presence, Master, and Lead 2 Drive controls. This board, along with the
two LED display boards on the front panel, are included in the scan of the TX2 board.

Raised above the TX2 board in the left front half of the unit is the TX3 board. This board holds the
control sections for the Mid, Treble, Gain, Lead 1 Drive, and Bass controls.

The large board in the rear half of the unit is the TX1 board. The far right side of this board holds the
power supplies for the filaments, the high voltage, and the op amps. To the left of the power supplies are
the function switches, the main and record out circuits, and the dynamic voice circuit. In the middle of
the board will be the IC (IC9) that controls the mode selection. (This was updated on later models to be
six 6462 transistors instead of a single IC). Along the rear edge in the middle of the board are the five
LDRs that control the effects loop. The rest of the board is the audio portion, including the all controls

for the audio parameters. This board and the two rear panel boards are included in the scan of the TX1
board.

On units that have serial #s T1631 to T8279, there will be a circuit board that is raised above the left side
of the TX1 board. This is the TX4 board. This board holds the audio controls for the Lead 1 Red mode.
It also holds some of the switching related to the Lead 1 Red mode. Some units before serial# T1631
have been upgraded and will have the TX4 board. After serial# T8279 the TX4 board was removed.

On units after serial # T8279, there will be a small circuit board that is raised above the TX1 board. This
is the TX5 board, with four 5C9 LDRs on it. These LDRs, combined with 5C9 LDR #s 26, 27, 28, 29 on
TX1, replace the four original Dual Cell (P873) LDR #s 26, 27, 28, 29 that were on TX1. These control
the Gain, Treble, and Bass.



There are two 18 pin headers on the TX3 board, labeled H1 and H2. Measuring the voltages on these
headers can indicate if there is a problem with the digital controls.

Tip: If there is a discrepancy, lift H1 from the audio board (TX1, the rearmost board) and measure the

Repair Guide Cont.

Diagnostic Table

headers again. If the discrepancy has cleared, this can indicate that the problem is in the audio portion of
the circuit, on either the TX1 or TX4 boards.

Header #H2
Pn# 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Volts 5 5gnd 5 5 5 5 5 41 41 26 32 19 15 24 19 19 24
Header #H1
Pin # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Volts 5end  0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 hc 5 5 5 5 5 5 5
Rhy Gn 5 gnd 5 nc
Rhy Y1 5 gnd 5 nc
Ldl Gn 5 gnd 5 nc
Ldl Yl 5 gnd 5 nc
Ldl Rd 5 gnd 5 nc
Ld2 Gn 5 gnd 5 nc
Ld2 YI 5 gnd 5 nc
Ld2 Rd 5 gnd 5 nc
SW1 5 gnd nc 0.08
SwW2 5 gnd nc 0.08
SW3 5 gnd nc 0.08
SW4 5 gnd nc  0.08
Loop 5 gnd nc 0.1 0.1 0.1

Header H1-- Pins 3 through 10, all measurements low (less than .2V) unless otherwise shown.
Pins 12 through 18, all measurements high (5V) unless otherwise shown.

Pin 1, always 5V.

Pin 2, ground.

Pin 11, no connection.



Bench Test and Calibration Procedure 1

Before performing the bench test, do a full visual check on the unit It is important that all
legs of the LDRs are separated from each othez, as a short will cause the unit to not
function properly. Look for any other abnormalities as well.

Set the VOM to DC volts. All voltage measurements are referenced to ground.

Connect the meter to C504, the front most 30uf 500V filter cap on the 1X1 board. Turn
the unit on. The reading should tise to +/- 490V within about 30 seconds or so, then settle
at about +/- 465V as the tubes warm up. This reading may vary slightly.

Check the op amp supply by measuring the voltage on IC1, just to the left of C504. Pin §
should read +15V, and pin 4 should read -15V.

Check the unregulated DC supply for the digital board at the positive end of C1 (4700uf
25V), located on the right edge of the TX2 board. Tt should read 10.7V A slight variation
in this reading is normal

Check the regulated DC supply for the digital board at the positive end of C2 (3300uf
10V), just in front of and to the left of C1 It should read +5V

Check the reference voltage for the controls at the voltage regulator Q10, located on the
rear edge of the TX1 board just to the left of the large header H2 It should read +5V.

On units with the TX4 board, the high voltage changes when the Lead 1 Red mode is
activated. To check this, set the meter on the positive end of C501, the far right hand 30uf
500V filter cap. Using the mode key, change the modes until you get to the Lead 1 Red
mode. The voltage should read about 330V. In all other modes the voltage should read
about 395V If this is not functioning correctly, check the operation of IC12 on the right
rear corner of the TX4 board. This IC switches R501 in and out to make the voltage
change.

Factory Load: In ordet to perform the calibration correctly, the Factory Load must be
performed. The Factory Load resets the unit and loads the factory presets into the
memory . However-- if the user presets have been changed and saved, the Factory load
will overwrite those presets and they will be lost. If vou need to save the presets that are
programmed into the unit, then you will need to transfer or “dump” them to an external
storage medium. This procedute is outlined in the Triaxis owner’s manual on pages 4 and
5. (Note: The stored information can be transferred to another Triaxis for saving if
necessary) To perform the Factory Load: Tuin the unit on and set it to any Program
except Program 1. Find the Factory Load pads on the TX2 board, at the front edge
directly behind the Dynamic Voice control. Simply short the two pads together with a
screwdriver or a pair of pliers. The unit should revert to Program 1. This will indicate that
the factory Load has been completed. After the F actory Load, check the controls to see if
they respond correctly.




Calibration 2

Due to variables in the manufacture of the LDRs, they must be calibrated in order to
operate in a predictable manner. This is done by measuring the resistance on the cell side
at a specific setting while changing the voltage (and therefore the current) on the LED
side. The voltage is set with a trim pot. There are 11 trim pots-- one for each parameter,
with Gain and Treble each having two. All of the trim pots are located on the TX1 circuit
board. The nomenclature for each tiim pot is as follows:

Mid MD  IP6
Bass B 1P5
Treble Low IL 1P7
Treble High TH IP8
Gain Low GL IP10
(Gain High GH P9
Lead 1 Drive LDI1  TPl1
Lead 2 Drive LD2 IP4
Presence P IP3
Master M IP2
Dyn. Voice DYV. TP1

When measuring the resistance of the LDR, you will connect the metet to the outside leg
of the cell side of the LDR. In all cases (unless otherwise noted), this will be the tearmost
leg of the cell side of the LDR (On the TX4 board, this will be the right leg of the cell

side of the LDR) Examples:
EFear Eear
hs ‘u
Cell side | - l: LED side Cell side ‘ — LED side
| Front Front
SC32, 50402 FE7s

To gain access to the trim pots on the TX1 board, you must lift the TX4 board out of the
way. To do this, begin by 1emoving the two screws on the right side of the TX4 board
Unplug the two ribbon connectors on the left side of the TX4 board, noling which way
they are connected. Important: Use one of the ribbon cables to reconnect the header
matked H3 on the TX3 board to the header marked H4 on the TX1 board U sing pliers,
pinch the standoff that is in the middle and lift the fiont edge of the 1X4 board so that it
sits up and out of the way. There is a purple wire that runs from the left edge of the TX4
board to the upper left corner of the TX1 board. Unsolder the end that connects to the
TX1 board, noting which pad it is connected to.

Now that you can access the 1X1 board, find the five small switches and open them all (a
dot next to the switch indicates it is closed). These switches are used to isolate the LDRs
so that they can be calibrated properly.



Calibration cont. 3

1) Tun the unit on, and set it to Program 1 Push the Shift key once The
Progtam/Channel display should flash three times, Now petform the Factory Load. This
puts the unit into the calibration mode. All the parameters should now read 10, except the
Presence which reads 5 0 and the Dynamic Voice which reads 1.0 The mode should be
Rhythm Green and the Loop LED should be on The Preset and Program should read 01.
Set the VOM to ohms.

2) Middle: Connect one side of the meter to ground, and the other to the outside leg of
LDR 21 Using TP6, adjust until the resistance reads 33K

3) Bass: Leave the meter connected to the outside leg of LDR 21, and connect the other
lead to the outside leg of LDR 29 Using TP5, adjust until the resistance reads 1M

4) Iteble Low: Connect one lead of the VOM to the outside leg of LDR 27, and the other
lead to the outside leg of LDR 28. Using TP7, adjust until the resistance reads 215K

5) Ireble High: Move the lead that is connected to LDR 28, and connect it to the leg that
is next to the outside leg of LDR 27. This means that the meter will be connected to the
two rearmost legs of LDR 27. Push the Treble down arrow on the front panel once-- the
Ireble should now read 0. Using TP8, adjust until the resistance reads 240K Push the
Treble up arrow on the front panel once-- the Treble should read 10 again

6) Gain Low: Connect one lead of the VOM to ground, and the other lead to the outside
leg of LDR 18 (This is the top LDR of the two). Pull V2 fiom its socket. Using TP10,
adjust until the resistance reads 1M,

7) Gain High: Move the lead that is connected to ground and connect it to the forward leg
of C801. This cap is located on the left edge of the TX1 board. Push the Gain down arrow
on the front panel once-- the gain should now read 0. Using TP9, adjust until the
resistance reads 1M Reinstall V2, and push the Gain up arrow once-- the Gain should
read 10 again.

For the 1emainder of the calibration procedure, one lead of the VOM will be connected fo
ground.

8) Lead 1 Drive: Connect the VOM lead to the outside leg of LDR 20. Using TP11,
adjust until the resistance reads 680K

9) Lead 2 Drive: Connect the VOM lead to the outside leg of LDR 23 (the top LDR of
the two) Using TP4, adjust until the resistance until it reads 1M

10) Presence: Connect the VOM lead to the left side of C002. This cap is located in the
middle of the TX1 board, just to the right of LDR 22/23. Using TP3, adjust until the
resistance reads 80K.



Calibration cont. 4

11) Dynamic Voice: Connect the VOM lead to the outside leg of LDR 24 (the bottom
LDR of the two). Using TP1, adjust until the 1esistance reads 15K,

12) Master: Connect the VOM lead to the outside leg of LDR 25, directly above LDR 24.
Using TP2, adjust until the resistance reads 100K

Turn the unit off. Close the five switches on 1X1 (the dot indicates the switch is closed)
Reattach the purple wire on the left side of the TX4 board to the upper left corner of the
IX1 board. Lay the TX4 board back down into position and reattach the two ribbon
cables on the left side Remove V3 from its socket. Locate resistor R3 (330K) near
the right rear corner of the TX4 board. Carefully unselder and 1ift the right side of this
resistor. Turn the unit on again. Push the Shift key once, then perform the Factory Load
Again, make sure that the parameters have changed to the calibiation settings. Push the
mode key once, and make sure the mode changes to Lead 1 Red. The unit is now set to
calibrate the Lead 1 Red mode. Note: This applies only to units between serialis T1631
and 18279.

All of the remaining portion of the calibration takes place on the X4 circuit board. All
of the outside legs of the LDRs indicated will be the right rearmost legs.

14) Mid: Attach one lead of the VOM to ground, and the other to the outside leg of LDR
5. Using TP4, adjust until the resistance reads 33K,

15) Bass: Take the VOM lead that is comnected to ground, and connect it to the outside
leg of LDR 4. Using TP3, adjust until the resistance reads 1M

16) Lteble Low: Take the VOM lead that is connected to the outside leg of LDR 5, and
connect 1t to the outside leg of LDR 3. Using TP2, adjust until the resistance reads 240K

17) 1teble High: Take the VOM lead that is connected to the outside leg of LDR 4, and
connect it to the outside leg of LDR 2 Push the Tieble down arrow on the front panel
once-- the Ireble control should now read 0. Using TP1, adjust until the resistance reads
240K.

18) The calibration is complete. Turn the unit off, reattach the right side of R3, and
reinstall V3.



